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Sincerely!

Preliminary Draft EIS Review Copy

Enclosed is a camera-ready copy of the Preliminary Draft EIS for the
proposed Trans-Alaska Gas System project.

As we have discussed! this draft is generally complete with only
minor exceptions. The References section contains only a partial
listing in the current draft. The draft also contains a minimal
number of pencilled changes reflecting a review subsequent to our
final draft typing. Simultaneously with your review! we wll be con
ducting an internal review for minor editing! and section authors
will be reviewing their sections to verify that editorial changes
have not altered their meaning or intent. As you know! the review
and findings of the Economic Regulatory Administration (ERA) will
need to be incorporated into the document.

We look forward to receiving the comments of the reviewing agencies
so that we may complete the draft EIS.

APR 5 1993

ALASKA RESOURCES llRPARY
Burea-) ,'It

and Permitting

March 23! 1987

Harding Lawson Associates

Gentlemen:

17976! 002. 08

BUREAU OF LAND MANAGEMENT
Department of the Interior
701 II CII Street
Post Office Box 30
Anchorage! Alaska 99513

Attention: Mr. Jules Tileston

MJS/AJM/r/1979C
Alaska l< ""-H' r('l', c\: Information Se11iices

Librnn Su ite 111
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Engineers
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S.l INTRODUCTION

The Environmental Impact Statement (EIS) for
the Yukon ~acific Corporation (YPC) proposed
Trans-Alaska Gas System (TAGS) is a

,. document prepared jointly by the
Bureau of Land Management (BLM) of the U.S.
Department of the Interior (DO!), and the
U.S. Army Corps of Engineers (USACE). It is
designed to fulfill requirements of the
National Environmental Policy Act (NEPA) for
issuance of federal authorizations for a
right-of-way and fill placement from the BLM
and USACE, respectively, and subsequent
action by the Economic Regulatory
Administration (EM).

The proposed TAGS project would
transport natural gas from the North Slope
of Alaska to tidewater, where it would be
liquefied for ocean transport to markets in
the Asian Pacific Rim. As proposed, the
project would transport up to 2.3 billion
cubic feet per day (BCAD) of natural gas
through 796.5-mile-long, 36-inch outside
diameter (OD) buried pipeline.

The proposed TAGS project would be
located pri marily withi n the util ity
corridor developed for the Trans-Alaska
Pipeline System (TAPS) project from Prudhoe
Bay to Port Valdez in the mid-1970's. A
portion of this same utility corridor may be
used by the Northwest Alaskan Pipeline
Company (NAPC) for its authori zed, but
yet-to-be constructed Alaska Natural Gas
Transportation System (ANGTS) from Prudhoe
Bay to Delta Junction. The approved
alignment for the ANGTS is reserved, based
on the assumption that it will be built.

The primary components of the proposed
TAGS project are:

Pipeline - The proposed TAGS pipeline
would consist of 796.5 miles of a
buried, chilled gas pipeline designed to
transport gas at a maximum operating
pressure of 2220 pounds per square inch
(psi) from Prudhoe Bay to a tidewater
site at Anderson Bay on Port Valdez.
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Compressor Station - Ten mainline
compressor stations would be located
along the proposed pipeline route to
maintain required system operating
pressures (from 1100 to 2220 psi) and
the appropriate operating temperatures

. for system compatibil ity with ground
temperatures.

Liquefied Natural Gas (LNG) Plant - The
proposed LNG plant would be located at
Anderson Bay and would include LNG
process trai ns to reduce the temperatu re
to -259°F, condensing it to the liquid
state.

Marine Terminal - Proposed marine
facil ities would include a trestle with
cryogenic loading lines. two LNG tanker
berths, and dock facilities for support
vessels adjacent to the LNG pl ant.

Maintenance and Operations Locations 
The headquarters and administration of
TAGS would be in Anchorage. A
maintenance facility would be in
Fairbanks. which is accessible to rail
and road transportation. An operations
and control center would be at the LNG
marine termi nal in Valdez. All
compressor statons would be manned.

S.2 SCOPING

The EIS scoping process provides the
first step to involve the public and
resource agencies in the environmental
revi ew process. The scopi n9 process
provides an opportunity for members of the
pub 1ic. speda1 interest group s, and
agencies to define environmental issues and
concerns related to the project. Six
scoping meetings were held in Alaska between
December 8 and 13. 1986. Approximately 170
people attended these meetings.
Additionally. written comments were received
from federal. state, and local entities.
industry. and the public The following
issues were identified during the TAGS
scapi ng process.



S.2.1 Cook Inlet Alternative

Concern was expressed about disturbance
of viewsheds along the Salcha River and

Commentors were concerned that fish and
wil dl ife subs istence resources for
communities along or nOear the corridor would
be negative 1y affected duri ng construction
and possibly operation.

Several comnentors favored a Cook Inlet
alternative route, saying there would be
more benefit to more peop le due to the
available infrastructure and carpatability
with deve lopment goals of the Kenai
Peninsula Borough.

Endangered Species

Fish Resources

It was noted that the route would pass
quite near nests of the endangered Arctic
peregri ne falcon and protected bald eagles.

S.3 ALTERNATIVES TO THE PROJECT

S.2.7

5.2.6

Alternatives considered but eliminated
on the basis of general feasibility ircluded
alternative modes for transporting natural
gas. regional routes to western and
southeastern Alaska, and transportation of
natural gas or natural gas liquids in
existing TAPS pipeline facilities.

One major regional pipeline route
alternative and six alternative LNG plant
and marine terminal locations were
considered along with the main proposal.
The Cook Inlet alternative alignments would
deviate from the proposed project near
Livengood (Mi 1epost 395) and proceed south
to the Cook Inlet area, where three
alternative LNG plant and marine tennina1
locations at Harriet Point, Boulder Point,
and Cape Starichkof were considered. Three
other alternative LNG plant and marine
tennina1 locations at Gravina, Gold Creek,
and Robe Lake were considered in the Prince
William Sound-Valdez area. The No-Project
alternative was also evaluated.

After screening the alternative
tidewater sites and pipe1 ine routes, the
Cook Inlet-Boulder Point route represented
the most vi able and envi ronmentally
acceptable alternative to the proposed
project.

Summit Lake, crossing of designated Wild and
Scenic Rivers, and avoiding existing state
and federal recreational/histori c areas.

Concern was expressed for the anadromous
fish resources of several highly productive
and heavi ly used streams along the route.
These comments ircluded concern for fish

'. overwinteri ng habitat sensitive areas such
as Jim Ri ver and the Upper Gulkana. and for
the Anderson Bay commercial salmon fishery.

Recreational Resources

Pipeline Route Issues

Subs i stence

Soci oeconomic sS.2.3

S.2.5

S.2.4

Most comments supported the project on
the basis of opportunities for local and
state businesses, Alaska hi re, state
benefits, and usage of existing surface
transportation systems. Sane comments were
directed to possible taps for local use of
gas along the route; whether there was
enough gas for two pipelines, and the
economic viability of the project.

S.2.2

Several environmental issues emerged.
Some commentors urged the use ofa corridor
that has been designated for road and
pipeline development, and has already been
disturbed from prior deve lopment ,over any
alternative that would disturb new areas.
Concerns were also expressed that the
pipeline be routed to avoid Galbraith Lake,
Sukakp ak Mountai n, and Keystone Canyon.
Locations of compressor stations arK!
construction carrps were also questioned.
Commentors wanted to know whether sufficient
gravel resources would be available for the
proj ect.
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This evaluation of various important
criteria resulted in the matrix presented in
F igu re S- 1. Using ttl) se factors, the
Anderson Bay route was determined to be
the most desirable alternative.

Detailed cCJT4)arison of the Cook
Inlet-Boulder Point alternative with the
proposed Prince William Sound-Anderson Bay
project showed the following important
differences in the two:

Land Use/Land Status: The Cook Inlet
alternative requires crossing of Minto
Flats, an important subsistence area;
transit thorugh a major national
"conservation system unit"--Denali
Nat i ona 1 Park and Preserve; and cross ing
Susitna Flats. The pipeline for the
proposed Prince William Sound-Anderson
Bay route follows an existing utility
corridor with a pipeline system already
in place.

Constructability: The Co·ok
Inlet-Boulder Point alternative involves
a major submarine pipel ine crossi ng of
Cook Inlet, raising potential cost, .
constructability, safety, and
envi ronmenta 1 cons id erat ions.

Envi ronmental Disturbance: The Cook
Inlet-Boulder Point alternative includes
178 mil es of pipeline th rough areas with
no current utility corridors or roads.
The proposed Anderson Bay site minimizes
new construction of access roads and
call1lsites due to the presence of
considerable amounts of infrastructure.

Feasibility: An Act of Congress would
be requi red for the Cook Inlet-Boulder
Point alternati ve to cross the Denal i
National Park and Preserve under ANILCA
Title XI. This action requi res a
finding by the National Park Service,
the President, and Congress that there
is no envi ronmenta lly acceptable

·alternative. Since the Anderson Bay
route is available, such a basis does
not exist.

SU M'vlARf
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S.4 EXISTING ENVIRONfo£NT

Since the Anderson Bay route site was
deaned to be the mose desirable, the rest of
the materi ali n th is summary concerns that
route and site and is referred to as the
proposed project.

The approximately aOO-mile route of the
proposed project passes over three mountain
ranges, six pl¥siographic provinces, four

_ cl imate zones, and more than 200 ri vers and
streams. Nearly all vegetation types known
in Alaska would be traversed, as would the
habitat of most types of big game, small
mammals and bird species found in the
state.

Only a few small communities exist along
the route and landownership is primarily
state and federal. Land use lies primarily

. in subsistence hunting and fishing and
wildlife habitat, with a small amount of
agriculture and timber cutting.

The route would pass through only two
boroughs and two incorporated cities. Most
of the major rivers have some glacial origin
and clear tributaries. Fish resources are
considerable and valuable both in the rivers
and off the coast in the marine ~

environment•. Several protected and some ~~~ ~
._endangered terrestrial species inhabit the "?f"~~J~
route area and severaTmarine species
inhabit the nearshore area near Valdez.

S.5 ENVIRONMENTAL CONSEQUENCES

The following discussion focuses on the
potential environmental consequences of
implementation of the proposed TAGS
project. The effects are characterized as
either major, moderate, minor, or negligible
for the physical, biological, and
socioeconanic features of the proposed TAGS
project, as defined in Table 5-1. This
discussi on assumes that all laws,
regulations, and orders would be implemented
as part of the project and that the
applicant implements proposed mitigation
measures.

The gas conditioning facilities required
in the Prudhoe Bay area to deliver pipeline
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Figure S-1 Criteria Evaluation Matrix for Proposed TAGS Project and Alternative Evaluations

Prince William Sound Cook Inlet
Proposed .Alternatives AlternativesProjec t -to:

Anderson Gravina Gold Robe Boulder Cape Harriet
Bay Creek lake Point . Starichkof Point

. Pipe line Crite ~h

- Minimize length of pipeline 0 0 0 0 0 0 0.- Maximize use of existing Infrastructure 0 0 0 0 0· @ @- Maximize use of proven construction 'techniques 0 (3) 0 0 @ 0 @- Maximize opportunity for parallel construction techniques 0 @ 0 0 @ 0 ®- Avoid areas of potential geohazards . @ @ @ @ ~ 0 ~.;. Minimize potential conflicts with sensitive environments 0 @ 0 0 @ @ @- Maximize ccmplItlbil1ty with cUl'rent and planned land use 0 0 0 0 @ 0 @- tllnimlze the number of water crossings @ @ @ ® 0 0 @- Avoid permltt ln1 conn iets . 0 ~ 0 0 • • ..- Minimize potent al threat to national security 0 ® 0 0 ® @ @- Maximize availability of gas to Alaska consuners ~ @ @ ® 0 0 0

lNG Plant Criteria

- Adequacy of available land 0 0 0 • 0 0 0- Avord areas with poor founda t1 on characte ris tI cs 0 0 0 0 @ ® ®- Avoid areas with faults ® @ ® 0 0 ® @- Avoid sites potentially exposed to seismic sea waves 0 0 0 0 0 0 0- Minimize length of pipeline to marine terminal 0 0 0 • ® ® @- Maximize use of exist ing comnun tty infrastructure ® • @ 0 0 0 @- Avoid sensitive environmental habitat @ ® @ ® @ 0 @- Public safety c9nsiderations g. 0 @
~

@ 0 O·· Maximize value added Industrial opportunities • @ 0 0 @- Hlnimize site preparation requl rements ® @ @ '0 0 0 0

tlarlne Tennlnal Cdt1eria

- Minimize exposure to extrane oceanographic conditions 0 0 0 0 @ @ 0
· Min Imlze distance fron shore to 60' ,.,LU/ depth 0 ® 0 f0 ® @ 0
· Maximize suitability of tanker maneuvering and anchorage area 0 0 0 @ 0 @ @

- Minimize potential hazards to navigation 0 ® 0 @ ~ ® @- Hlnimlze potential problems related to soils and geohazards 0 ® 0 0 ® ® 0
® ~ @ @

,- Minimize threat to national security @ 0 ®

o favorable
® Moderately Favorable
@ Unfavorable
• !lIghly Unfavorable
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Table $-1 Definitions Assumed for Environmental Impacts

1 Effect Level Definition

Physical Resources:

Major

Moderate

Widespread modification of considerable severity
inland forms, surface appearance, or contamination
of surface resources 1asti ng more than 20 years. <.~~~ 'J
Local modification of considerable severity in land
forms, contamination of physical resources lasting
more than 20 years, or widespread modt!..ications
1asti ng 1ess than 20 years .(:p~ ~ J

Minor Localized, relatively isolated change lasting less
than 10 years, with no observable modification in
surface appearance.

Little or no change in surface appearances.

Widespread, long-term change~in habitat quality,
abundance, or distribution of species.

\e (,. _I \ ~
Wi despread, short-term modification or local - ~'~
long-term modification

Short-term local change

Nondetectable change in habitat, etc.

Negligible

Bi 01 09i cal Resources:

Major

Moderate

1
Minor

Negligible

Social/Cultural Resources:

Major Substantial change in government policy and planning
or likely to have long-term effect on residents·
social or cultural resources.
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Not~~LOng-term is defined as 20 or more years
---- Short-term is defined as less than 20 years

J

J
J
J
J

Moderate

Minor

Negligible

Some modification of policy or has short-term effect
on local residents.

Minor modification in government policy required or
predictably marginal or barely detectable effect.

Has nondetectable effect on social/cultural
resources of area residents.
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quality gas are not part of the TAGS
project. This EIS. however. has assumed
that a potential site is available and the
air quality impacts attendant to such
additional facilities at Prudhoe Bay would
not significantly affect the air quality of
the area..

A brief summary of the
envi ronmenta 1 consequences for the proposed
Prince William Sound-Anderson Bay preferred
ro ute and site. is presented below.

S.5.1 Soci oeconomics

largest proportional long-tenn employment
impact would be in Valdez. where 100 peqJle
would be employed at the marine tennina1 and
LNG plant.

By far the largest socioeconomic
impact of the TAGS operati ons phase would be
increased state government revenues from
property taxes, severance taxes, and
royalties. The project would generate ~188

million annually in property taxes, $64
- million in severance taxes, and more than

~100 milli on in corporate taxes.

5.5.2 Land Use

5.5.4

The pipeline route, LNG p1 ant, and
marine tennina1 would change or irf1uence
land uses on about 22,900 acres. Other
land-use changes would be on a local basis.
mostly very near the existing TN'S
corridor. Land use of the corridor itself
would be relatively unchanged.

The existing transportation system could
handle the increased traffic quite well with
minimum upgrading. There would be delays
along the highway system during the
several-year construction period which would
affect tourist and local traffic.
Maintenance frequency would increase during
and immediately after the constructi on
peri ode

Impacts of construction noise would be
of short duration along the entire system.
Same adverse impacts to threatened or
endangered raptors could occur if acti vities
take .p1ace within the critical range of
peregrineOfa1cons and other sensiti ve
species. Operational impacts would be
minimal except for Compressor Station No.1.
which is located within the critical 2-mile
limit identified for peregrine falcon nests.

Transporation5.5.3

The most significant socioeconomic
impact of the TAGS project during
preconstruction and construction phases
would be increased population and
errp 10yment. Oi rect errp 10yment on the
project. however. would be only about a
t hi ro of that expe ri enced du ri ng TAPS
const ructi on.

Pipeline errp10yment could create some
labor shortages in both rural and urban
areas. In rural areas a serious concern
would be that highly skilled workers now
maintaining village utility systems and
other facil it ies might be attracted to
higher-paying pipeline jobs.

At the present time Fai rbanks 'IIOu1d be
able to accommodate TAGS-induced growth.
However. the community's surplus housing and
other infrastructure could be absorbed by
tre time too project would be built due to
an influx of military personnel expected in
too next two years. The Glennallen/CqJper
Center area. where the constructi on work
force could outnumber local residents. would
likely experience the highest relative
negative impacts and the lowest relative
benefit s. The fi ve-year const ructi on pe ri od
in Valdez would strain the local housing
supply and the infrastructure of community
servi ces. especi ally if a proposed ~900

million refinery is built prior to or during
TAGS const ructi on.

Ouri ng the operati ons phase, statewide
employment would total only 550 people. The
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5.5.5 Air Quality 5.5.8 Marine Environment

5.5. Surface and Ground Water

Several potential irrpacts are possible
from const ructi on of too pipe line. Those
cons ide red to be most impo rtant are
different ial heave, erosion, frost bulb
formations, and possibly construction at
such "pinc h points" as Atigun Canyon, Phelan
Creek, and Keystone Canyon. Appropriate
design engineering and construction
techniques would alleviate most of the
effects.

Construction and operation of the
pipe1ine, compressor stations, LNG plant,
and marine tenninal would result in sane
degradation of air quality. The emissions
judged to ha ve the greatest potent i a1 ifl1l act
are too gas turbines used for liquefying too
pipeline gas and gas turbine generators. A
dispersion model analysis of toose emissions
indicated that the LNG plant would be well
within national ambient air quality
standards.

Construction of TAGS would cause a wide
range of potential impacts to both surface
and subsurface waters along the route.
Toose impacts would be minimized by too
mitigati ng measu res proposed and by special
cond it ions in vari ous requi red pennits.
IfI1lacts would include changes in stream
geometry, introduction of sediment and
po llutant s, and dep leti on of water
supplies. These impacts would in turn
affect otoor resource values and possibly
property and habitat both up and downst ream
of the TAGS. IfI1lacts caused by TAGS would
be very similar to and frequently cumulative
with those created by TAPS and the state
highway system or postulated for authorized
ANGTS.

5.5.9 Fish

Impacts to too marine environment would
result from fill operations during
construction, operation of the marine
tenninal, and aquatic discharges from the
LNG plant. There would be di rect loss of
subtidal habitat and organisms. Subt idal
sediments in the vicinity of Anderson Bay
are generally characteristic of those for

__ the enti re western Port Valdez. Organism
and habitat loss would be moderate
since the a rea i nvo 1ved and the number of
organisms lost would not be great.

The LNG plant and marine tenninal would
have minimal impacts on recreational or
comnercial fishing in the area. Much of
Anderson Bay would be closed to recreational
and comnercial fishing during construction.
Pennanent restri cted safety zones would
remo ve a sma 11 po rti on of the nearsh:> re a rea
from use for commercial or recreational
fishing.

Effluent discharges would meet state and
federal water quality standards. Waters of
Port Valdez have a reasonably short
residence time-{four to six ~eeks}, and
there should be limited potential for
pollutant buildup. No waste products would
result from the conversion of natural gas to
LNG. LNG tankers would have segregated
ballast tanks and would not have an oily
water ballast discharge.

Although there would be a definite
potential during construction and operation
of the TAGS project to have major impacts to
the local and regi ana1 fi sh Pcpu lati ons,
most would be prevented or mitigated by
usi ng state-of-the-a rt arctic pipel ine
engineering and construction techniques and
by construction during the least sensitive
peri ode Effects could also be reduced by
utilizing appropriate resource management
techniques, such as restricting access and

Geo 109i c Envi ronment5.5.6
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setting fish catch and size limits along the
corridor, especially for constructi on
personnel.

This canbination of possible iJl1lacts and
proposed mitigation procedures should result
in localized and short-term effects to the
fish populations. There is no indication
that anadranous fish populati ons would be
decreased or threatened.

S.5.10 Vegetation and Wetlands

The primary iJl1lact on vegetation and
wetlands during construction of the proposed
project would be di rect mortal ity to
vegetation on an estimated 22,910 acres.
This loss represents an adverse iJl1lact that
cannot be avo ided. The severi ty of impacts
would be moderate to minor on the
ri ght-of-way, materi al sites, and near
facilities. Natural revegetation would
mit i gate imp ac ts to sane extent. The are a
necessary for operati on would requi re 8,119
acres, although much o( this acreage would
also be revegetated.

Alteration of local surface drainage
patterns would cause moderate to minor
impacts through up slope flooding, downslope
drying, and mortality to sane vegetation.

A vari ety of other impacts could occur
fran construction of winter roads and
workpads, accidental spills, dust,
right-of-way maintenance, energency repairs,
effluents, and emissions; however, those
impacts' would primarily be minor to
negligible. There would be sane positive
aspects or results from cleari ng matu re
timber and fi reo In many areas of the
southern part of the route, this would
improve moose forage.

S.5.1l Wildlife

The impacts of the proposed project on
large manmals and bi rds may be divided into
several categories. Oi rect loss of habitats
would occur during construction and
operation. Artificial and natural
revegation would restore or improve sane
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habitat by providing the new growth stages
preferred as forage by sane species, such as
moose. The impacts of direct habitat loss
would be minor.

Direct mortality, energetic stress to
wildlife, and loss of habitat indirectly
through avoidance and displacement would
also occur. Mortality due to collisions
with vehicles and structures, increased
poac hi ng, legal hunt i ng. and dest ructi on of

_"nuisance" bears and foxes would occur to
sane extent duri ng the 1ife of the project.
Proposed mitigati ve measures would reduce
these impacts to mino~ or negligible.

Disturbance by humans could increase
stress on wildlife populations during
critical life-history periods. Such
disturbance would be greater duri ng
construction but could be mitigated by.
appropri ate scheduling of activit ies.
Reduced human activity and habituation by
wildlife would reduce impacts during project
operation. The prq:>osed route and LNG plant
site are quite near bald eagle nest sites in
sane areas. Adherence to requi ranents of
the Eagle Protection Act would result in
moderate impacts to eaglesiJl1lacts cilring
construction and minor during operations.

S.5.l2 Threatened and Endargered Species

The proposed route and LNG plant site
are quite near peregrine falcon nesting
sites in some areas. The marine
transporation routes also pass through areas
with endangered whale species. Similar
facilities and transportation routes to TAGS
already exist in both and no significant
iJl1l act s have been noted. IJl1ll anentati on of
proposed mitigation measures and compliance
with stipulations in the Peregrine Falcon ,,'
Recovery Plan, would minimize the potential
impacts to these speci es. Though Compressor
Station No.1 which wouid be located within
2 miles of peregrine falcon nests and not in
coopliance with the Recovery Plan" i Jl1lacts
would be expected to be moderate dun ng
construction and minor cilring operation.



S.5.13 Recreation, Wilderness, and
Aethestics

Due to the length of the area disturbed,
impacts to recreation and aesthetics would
be widespread, but the band of disturbance
would be quite narrow in most sections.

Disturbance would primarily occur during
construction and would involve present uses
and users, especially tourists, sightseers,
and wilderness enthusiasts. Impacts to
aesthetics and wilderness values would be
moderate and more long-lasting than
recreational effects. Visual iJll)acts would
inc lude long 1inear st retc hes where
vegetation has been cleared and many new
cccess roads and borrow sites where
vegetation has also been removed. The
visual linear scar from the benn over the
pipeline as well as new structures
(temporary camps, compressor stations, and
the LM2 plant site and marine termina 1)
would also intrude on the viewscape. There
would be no effects on potenti'al or designed
wi 1derness are as.

S.5.14 Cultural

Disturbance to cultu ra1 resources,
including site excavation, has the potential
for illll act. The cu1tu ra1 resou rce
protection program that has been planned for
the proposed project would reduce iJll) act
ri sk to a minor or negligible level. Such a
program also has the potential to contribute
to the cu ltura 1 hi story of Alaska.

S.5.15 Subsistence

Se ve ra1 catego ri es of iJll) act s to
subsistence uses and activities might occur,
includi ng iJll)acts to fish and wildl ife;
i nte rfe rence an access; increased
competition from sport hunting, fishing, and
trappi 09; relocati on of effort or increased
effort; economic impacts; and social
iJll)acts. These iJll)acts would typically be
temporary during the 34-month period in any
given construction spread. Some

SUWAR'f

S-9

life-of-the-project illllacts would result,
including habitat loss due to placement of
borrow sites and facilities, restrictions of
access and limitations that may be iJll)osed
on hunting .. fishing, and trapping near the
rig ht-of-way.

These impacts would be moderate to
subsistence uses or ccti vities. Sane
temporary impacts, such as wildl He
avoidance of the area and associated
increased harvest effort and economic and
social iJll)acts, would result in major but
temporary effect in Glennallen and for
util ity zone cOllll1uniti es between the Brooks
Range and the t uk on River. Thi s
"significant restriction" would only occur
during construction.

S.5.16 Public Safety

TAGS would be designed, constructed, and
operated in accordance with all applicable
codes, standards, and regulations to reduce
the possibility and consequences of
catastrophic system failures, such as fires,
explosions, LNG spills, and other iJll)acts to
pub1i c safety.

Design criteri a for such parameters as
seismic hazards, wave run-up, or corrosion
would be based on existing information,
supplemental studies, and the technical and
economic feasibility of specific design
c ri te ri a. Ope rat i ng Procedu res and
mitigation measures would be in accordance
wit h a va ri ety of regu lata ry agency
requirements as well as good engineering
practice. Proper training of operations
staff would further ensure system safety by
reducing the probabi lity and severity of
accidents.

S.6 FORMAT OF THE EIS

The general fonnat of the EIS follows
BLM and USACE regu lati ons iJll) 1ement i ng NEPA
(40 CFR 1502.1). Each section has a
specific purpose and is requi red to in::lude
certain information. Following is a brief
summary of the contents of each major EIS
section.
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Section 1.0 - Introduction,
Purpose, Need, and Scopi ng

relevant to environmental impact analysis of
the TAGs project.

Section 2.0 - Description of the
Proposed Action and Alternatives

Secti on 2.0 describes major components
of tre pipeline route, LNG plant, and
tenninal sites. It briefly summarizes
development of the project schedule,
preconstruction, construction, and operation
and maintenance activities and discusses
vi able project aw1ternatives.

Section 1.0 provides the necessary
background to understand the project, the
ro le of tre EIS process for this project,
major pennits, and otrer approvals that will
be requi red for the project to proceed. Of
special importance are issues related to tre
approved ANGTS and to the TAPS, as these
routes parallel that proposed for TAGS.
These issues include the availability of
confidential and proprietary infonnation and
the availability of ANGST or TAPS federal
ri ghts-of-way for co-use by TAGS. It
describes impo rtant assumpti ons upon which
tre TAGS EIS process is based and summarizes
key results of the scoping process.

Thi s section also desc ri bes init i a1
options considered for this project and why
many were eliminated. Pipeline, LNG plant,
and marine tennina1 siting evaluation
criteri a are presented and used to evaluate
a1ternati ves and compare them with each
otrer and with tre proposed project.

S.6.5 Section 5.0 - Consultation and
Coord ination

Section 4.0 - Envi ronmenta 1
Consequences

S.6.4

This section details the potential
environmental iJlllacts that would be expected
should the proposed TAGS project or Cook
Inlet-Boulder Point a1ternati ve be built and

_ put into operation. Mitigation measures
included in the applicant's proposed project
(ROW Application, December 5, 1986) are
considered an integral part of the project
approach, and impact considerations assume
that these measures would be irrplanented.

Environmental consequences of the
proposed project are considered for the same
disciplines discussed in Section 3.0. This
section also describes areas of special
concern, public safety, cumulative impacts,
unavoidable adverse iJlllacts, irreversible or
i rretri evab 1e commitments of resources, the
relationship between local soort-tenn uses
of the human environment, the maintenance
and enhancement of long-tem producti vity,
and mitigation measures.

Thi s section describes the process for
so1icit i ng i rput from agenci es and the
public, the contract with a consulting fi nn
for preparati on of the EIS, and other agency
part i ci pat i on in the EIS process. It al so
includes a 1ist of EIS pr~a rers.

Section 3.0 - Affected Envi ronment5.6.3
Pennits

Section 3.0 describes the existing
envi ronment within tre area that would be
affected by development of the proposed TAGS
project and tre Cook Inlet-Boulder Point
alternative. Disciplines considered
inc 1uded toose commented on during tre
scoping meetirgs as well as areas of special
concern. An effort was made to address only
those aspects of the existi ng envi ronment

YPC has applied for a grant of
right-of-way from BLM and the State of
Alaska to cross federal and state lands and
has applied to the USN:E for the requi red
Section 10 (R iver and Harbors Act, 1899) and
Section 404 (Clean Water Act) pennits. The
State must detennine coastal zone management
consistency and the 401 water qual ity
compl i ance to complete the USACE pennit
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process. In addition, YPC must also file an
~plication with the federal Economic
Regulatory Administration,{EPA) for
authorization to export liquefied natural
ga s. The pres id ent is req ui red to make
find ing s under Section 12 of the ANGTS as
part of any export decision for Alaska North
Slope natural gas. Nunerous other fed era1,
state, and local permits would be requi red
at design approval stages pri or to actual
construction.

5-11
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SECTION 1.0 INTRODUCTION, PURPOSE, NEED, AND SCOPING

tons of gas is sold per year at four dollars
per thousand cubic feet (MCF). Although gas
sales contracts are not yet complete, a
reasonable breakdown of gas volumes by
customer could be:

Project deve10pmen~ could be phased over
a period of years to allow controlled
integration into tte marketplace. When
fully operationa1, the TAGS would export 14
million tons of LNG per year. It is
projected that new demand for LNG in Japan,
South Korea, and Taiwan would exceed the 14
million-ton capacity of TAGS by the year
2000. In view of this forecast, YPC expects
that the total output of the TAGS project
would be fully integrated into the Asian
market before the turn of the century.

Current State of Alaska estimates show a
North Slope natural gas reserve of 28.7
tri 11ion cubic feet (TCF). Of that, 27.3
TCF is in Prudhoe Bay. U.S. Geological
Survey estimates of undiscovered,
recoverable, conventional resources of
natural gas on Alaska's North Slope and
adjacent offshore areas average 189.5 TCF.
At full development, TAGS would use 2.3
billion cubic feet per day (BCFD) of raw
natura 1 gas.

Approximately 2.5 BCFO of North Slope
natural gas is currently produced and
reinjected during oil extraction. Prior to
reinjection, water arx:! some heavier
hydrocarbons are removed. Additional gas
conditioning would be required to meet
pipeline quality specifications.
Conditioning at Prudhoe Bay would result in
2.3 BCFD of pipeline-quality gas. A small
amount would be used for operation of the
TAGS compressor stations and LNG tennina1,
leaving approximately 2.1 BCFO of pipeline
gas for conversion to LNG.

In order to initiate operations by the
mid-1990s, the projected schedule of
development for TAGS calls for major permits

The National Environmental Policy Act
(NEPA) of 1969 requires preparation of an
Envi ronmenta1 Impact Statement (EIS)
whenever a proposed major fed era 1 action
could significantly affect the quality of
tte human envi ronment. For the proposed
Trans-Alaska Gas System (TAGS) project the
issuance' of several major permits and
authori zations required before tte project
could proceed const itutes the major federal
actions. These actions include Bureau of
Land Management (BLM) grant of right-of-way
across federal lands, tte U.S. Anny Corps of
Engineers (U SACE) Secti on 404 and Secti on 10
pennits authori zi ng dredge and fi 11
operations within the waters of the United
States arx:! work; including structures placed
in navigable waters of the U.S., and the
Economic Regulatory Administration
authorization to export liquefied natural
gas.

The objecti ve of the EIS process is to
ensure that decisionmakers arx:! tte general
public have an opportunity to review
available environmental infonnation before
permit decisions are made and actions
taken. The envi ronmenta1 process provides
for public involvement in major actions
whi ch could affect tte qual ity of tte human
envi ronment.

1.1 PURPOSE AND NEED FOR THE PROJECT

YPC has identified a purpose and need
for tte TAGS project, based on what it
believes to be a significant opportunity in
the mid-1990's to market A1aska North Slope
natural gas in the Asian Pacific Rim. To
meet thi s opportunity, YPC proposes to
develop the TAGS project which would
transport ,A 1aska North Slope gas to a
tidewater facility in the Valdez area where
it would be liquefied for ocean transport to
Asi a. Prime markets for the liquefied
natura 1 gas (LNG) exi st in Jap an, South
Korea, and Taiwan.

The TAGS project would generate
approximately 2.5 billion dollars a year in
gas sales, assuming that fourteen million
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Japan
Korea
Taiwan

7 million tons/year
6 million tons/year
1 million tons/year
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to be issued by the first quarter of 1988.
Detailed design, engineering, and
construction pennit acquisition would be
complete by the last quarter of 1990 or
1991. Const ruct i on of the project wou 1d
requi re four years. Operation would be
scheduled to begin the last quarter of
1995. A project schedule is presented in
Figure 1.1-1.

Liquefied natural gas from the TAGS
project would be marketed in Japan, the
Republic of South Korea, am Taiwan. These
three Pacific Rim count ries depend on
imported energy for at least 75 percent of
thei r needs. Each has establ ished reduced
dependence on crude oil as a national
objective. Natural gas provides
~proximately one-fifth of the world's
energy. Wide use in Asia began only
recently but continues to grow quickly.

YPC proposes to sell LNG to all three
nations to encourage market diversity.
However, need for the TAGS project could be
demonstrated in Japan alone, where
forecasted increases in total demand for

Figure 1.1-1

energy in the year 2000 are more than eight
times that provided by the TAGS project.

All three nations have substantial trade
intlalances with the United States which
could be offset to some degree by LNG trade
with the TAGS project. A major sale of
Alaska LNG could be the largest single U.S.
export to he lp balance the U.S. defi cit.

~

Infrastructure for'the importation of
LNG into Japan is al ready in place. Today,
there are 10 LNG import ing faci 1it ies
located near major population and industrial
centers (i.e., Tokyo, Osaka, Nagoya,
Niigata, and Kita Kyushu), and three new
import terminals are under construction.
The dist ributi on systems in Tokyo and Osaka
obtain more than 75 percent of their natural
gas supply from ill1>orted LNG. During the
1960' s, 80 percent of Jap an's pri mary energy
came from petroleum; a large majority of
that came from the Middle East. By 1984
Japan's dependency on petroleum was reduced

Trans-Alaska System Project Schedule

CALENDAR YEARS

ACTIVITY 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996.
R.O.W. GRANT

E.R.A./PRESIDENTIAL APPRO/Al
I

DETAILED DESIGN

SITE PREPARATION ",,"---
(ALL FACILITIES)

PIPELINE CONSTRUCTION

COMPRESSOR STATION
CONSTRUCTION

LNG PLANT CONSTRUCTION --
TESTING - -
STARTUP a OPERATIONS

.<!' "
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to 58 percent, and there is a national
objective to further reduce the dependency
on pet ro leum to about 40 pe rcent by the tu rn
of the century. LNG was first exported to
Japan in 1969 (from the Kenai, Alaska,
project). By 1984 LNG use had increased to
approximately 10 percent of Japan's primary
energy requi rements.

Today, 110 LNG storage tanks are in
q:>eration in J~an with a total capacity of
approximately 50 million barrels.
Approximately 0.6M barrels of LNG per day or
14 million tons per annum would be produced
by the TAGS project. Japan is currently
using approximately 26 million tons of LNG
per annum, with 75 percent going to electri c
power generation and 25 percent into city
gas systems. Thi s use is proj ected to re ach
40 million tons per annum by 1995. Until
recently, Japan has made little effort to
penetrate the industrial gas market. (In
1984 only 1.4 percent of Japan's industri al
market was supplied by natural gas.)

A large potential market exists,
particularly if the Japanese government
promulgates strong air quality controls, as
it did in the late 1960s and early 1970s
with electrical power generation. Alaska's
ability to playa role in expanding this
market depends on its ability to project and
limit transportation costs.

Republic of Sout h Ko rea

Korea Gas Corporation (a wholly owned
government corporation) was established in
August 1983 under the Korea Gas Corporation
Act of December 1982. The prime aim of thi s
corporation is to "promote improvement of
the South Korean national lifestyle and to
contribute to the rising standard of public
welfare by establishing the foundation for
supplying a pollution-free and safe gas on a
stable and long-term basis."

Korea Gas Corporation (KGC) is in the
process of completing an LNG import terminal
at Pyong-Taek, south of Inchon, which began
q:>eration in late 1986. Future plans call
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for a second LNG tennina 1 to be located in
the Pusan are a.

Taiwan---
Taiwan has a natural gas distribution

system in the Taipei area that handles about
100 million cubic feet per day of local
production. Taiwan has agreed to purchase
1.5 million tons of LNG per annum from

_ Indonesia, conroenci ng _about 1991.
An LNG import terminal is under

construction at Hsingta on the southwest
shore of Taiwan. It will be connected to
the present gas distribution system near
Taipei by a 200-mile gas transmission
system, providi ng gas service to the major
population areas of western Taiwan. With a
gas system in place by 1991, Taiwan will be
in a position to capitalize on these markets
once LNG is available and would be able to
expand its need for additional supplies of
natural gas. Taiwan is a potential market
for some additional 2 million tons per annum
of LNG.

1.2 BACKGROUND '0: THE PROJECT

The BLM and the USACE are prepari ng a
federal EIS for the proposed TAGS project to
construct and operate a natural gas pipeline
transportation system from Prudhoe Bay to
Port Valdez, Alaska with liquefaction
natural gas (LNG) facilities and a marine
tenninal located at Anderson Bay. The
proposed TAGS project would transport a
maximum of 2.3 billion cubic feet per day of
natural gas from Alaska's North Slope for
liquefaction at tidewater and export to
markets in the Asian Pacific Rim.

An application for the proposed TAGS
projects ri ght-of-way across federa 1 lands
was initially filed with the BLM and with
the USACE for Section 10 and Section 404
pennits on May 1, 1984. At that time, Yukon
Pacific Corporation ('fPC) considered a joint
development with the Northwest Alaskan
Pipeline Company (the holder of an approved
federal gas pipeline right-of-way from the
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North Slope to the Alaska/Yukon border) from
tte Alaska North Slope to livengood.
Alaskao At livengood the initial YPC route
would proceed south to an lNG plant am
marine terminal located on the Kenai
Peninsula. Further analysis by YPC
concluded that this was not a feasible or
prudent alternati ve for the development of
tte TAGS project. YPC tterefore amended
their original filing with the BlM on
December 5, 19860 In addition to tte
amended filing with the BlM. YPC filed
applications with the USACE for Section 10
am Section 404 permits to authorize dredge
and fill operations within waters of the
United Stateso Those applications tri ggered
the preparation of this EIS.

The proposed TAGS pipeline would be
canst ructed and ope rated wit hi n an existi ng
transportation am utility corridor from
Prudhoe Bay to Port Valdez. generally
parallel to tte existing Trans-Alaska
Pipeline System (TAPS) and a segment of the
cpproved but urconstructed Alaska Natural
Gas Transportati on System (ANGTS) from
Prudhoe Bay to Delta Junctiono
Environmental review activities related to
thi s transportation am utility corridor
i ncl ude:

TAPS Final (;::EIS) camp leted in 1972 by
tte BlM with project construction
initiated in 1974 and initial operation
beginning in 1977.

Alaska Arctic Gas Pipeline CO/Illany
.proposed to construct a natural gas
pipeline from Prudhoe Bay across the
Nort h Slope of Alaska to Canada to tte
domestic market. FEIS camp 1eted by 001
in 1976.

El Paso Alaska Company proposal to
construct a natural gas pipeline from
Prudhoe Bay to Gravina in Prince William
sound; FEIS completed in 1976 by tte FPC.

Northwest Alaskan Pipeline CO/Illany
(formerly ALCAN) proposed to const ruct a
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natural gas pipeline from Prudhoe Bay
adjacent to TAP S to Delta Junction and
on to t he A1askalY uk on Bo rde r to se rve
domestic markets. supplemental FEIS
cO/Illleted by the FPC in 1976.

The proposed lNG plant site and marine
terminal would be located approximately 30 5
miles west of tte existing TAPS oil terminal
on the south shore of Port Valdez.

-.
1.3 GENERAL PROJECT lOCATION

The proposed TAGS project would
transport natural gas via a pipeline that
extends from Prudhoe Bay to Port Valdez
woo re the lNG plant and ma ri ne te rmi na 1 site
would be located at Anderson Bay. The
primary cOOlponents of the proposed TAGS
system would be 796.5 miles of buried
36-i nc h cute r di amete r (00) pipe1i ne with 10
compressor stations located along tre
routeo The pipeline would terminate at the
lNG plant site and marine terminal. The
pipeline and other project facilities are
located on lands administered pri mari ly by
the BlM and the State of Alaska. Otter
federal ownerships include portions of
several military bases and a small portion
of the Chugach National Forest.

103.1 Prudhoe Bay to Pri nce Will i am Sound

The proposed TAGS pipe 1ine route
alignment would begin at Prudhoe Bay.
immediately downstream of a gas conditioning
facilities. am proceed south. paralleling
the Sagavani rktok Ri ver and traversi ng the
Brooks Range through Atigun Pass. The
alignment proceeds southerly through the
Dietrich River am the Middle Fork of the
Koyukuk Ri ver valleys into the Jim Ri ver
Valley. The route then proceeds southeast
towards tte Yukon River, crossing the river
on its own suspensi on bridge. The proposed
Yukon River crossing location would be
approximately 1.000 feet upstream of the
existing highway bridgeo The pipeline route
would continue south, passing east of
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Fairbanks and Fort Wainwright. Proceeding
soutooast parallel tottE Tanana River
valley, the route crosses the Tanana Ri ver
near Big Delta. The route passes east of
Delta Junction and parallels the Delta River
southward and crosses ttE Alaska Rarge near
Sunmit Lake. The alignment then traverses
ttE Ccpper River valley. Upon entering too
Chugach Range, the route would parallel the
existing Richardson Highway. The route
would continue to parallel highway alignment
through Thompson Pass, entering ttE Lowe
Ri ver valley. Through Keystone Canyon it
would use ttE existing Richardson Highway
ditc h. From the mouth of Keystone Canyon
He route fo llows a westerly course for
approximately 21 miles to Anderson Bay,
where it would traverse generally
north-facing be:lrock slopes along the south
side of Port Valdez. The route would follow
along Port Valdez behind the TAPS oil
tenninal. West of tte TAPS tennina1, ttE
route would again follow along the south
shore of Port Valdez before tenninating just
east of Anderson Bay.

The Anderson Bay site is located
5.5 miles southwest of the city of Valdez.

. The TAPS tennina1 is ~proximately 3.5 miles
east. Valdez is both a fishing and an
industri al community and could offer ttE
industrial, commercial, and residential
infrastructure support required by ttE TAGS
project. The city is accessible by road,
sea, and ai r. An ai rport is located
approximately 7.5 miles northeast of the
site and is servi ced by severa 1 major
ai rlines and a nullber of smaller charter
servi ce and pri vate planes. Many dock ·and
harbor facilities, sane industrial, are also
located near He east end of Port Valdez.

The Anderson Bay site extends from the
east end of Anderson Bay about 7,000 feet to
the east and about 2,000 feet south from the
shoreline of Port Valdez. The elevations
across the site range from water level to
about 350 feet. The majori ty of too site
lies below 200 feet.

Genera lly, ttE are a is compri sed of a
series of east-west trendi ng bedrock ridges,
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mantled with glacial till and infi11ed with
unconsolidated sediments to depths possibly
up to 40 feet. Till cover is shallow along
ridges. Shallow lakes and wet areas in the
grooves suggest a high water table; drainage
is good.

The site is in a high seismic area, but
no active fault zones are known in the
vicinity, though several lineaments are
evident. There is no evidence of ground
rupturing, subsidence._or uplift at the
site. There are 3:>- to 50-foot bluffs along
the coastline of the site. The substrate is
coarse (gravel to boulders or bedrock). In
the vicinity of the marine tennina1, the
6O-foot isobath, a water depth suitable for
even the largest LNG tankers, lies
~proximately 500 feet from shore. Area for
offshore anchorage is available, and there
is ample area for maneuvering vessels.

The shape of Valdez Ann suggests it
would be susceptible to seiching action.
Duri ng the 1964 earthquake, submarine
landslides at Shoup Bay did in fact, tri gger
large seismic waves within Port Valdez. The
configuration and orientation of Port Valdez
and Valdez Narrows limits the risk that
tsunamis generated in Prince William Sound
would have a major impact in Port Valdez.
Earl ier bathymetri c studies showed no
off sho re bat hymet ri c featu res t hat mig ht
amplify a tsunami within too basin. Maximum
wave run-up at Anderson Bay was 78 feet
(Retherford 1975) during ttE 1964 earthquake.

Mountains surrounding Port Valdez would
soo 1ter too tennina1 from ttE severe winds
experienced in other parts of Prince William
Sound. Prevai ling winds are east-westerly
and seldom exceed 18 mph; average wind speed
is 6 mph. Certain local conditions can
intensify winds, and winds can intensify
currents. In too absence of metero10gica1
effect s, t ida1 cu rrent may be about 1.2
knots but average less.

Wave acti vity would probably be slight.
Waves less than 1 foot occur about
90 J:E rcent of the time; waves from 1 to
3 feet occur about 10 percent of too time.
Wave action is highest in midwinter. and



SECTION 1.0 INTRODUCTION, PURPOSE, NEED, AND SCOPING

lowest in midsummer. A significant wave is
est imated at 5 feet/5 sec; the max imum wave
at 9 feet.

Port Valdez is generally ice free year
round. Occasionally, shore ice develops in
tte intert ida1 zone, but poses no seri ous
problems; ice rarely occurs as a sheet.
Shoup Glacier has tte remote potential of
calving icebergs into Shoup Bay that might
get into Port Valdez (FPC 1976a). There is
sane concern about calved icebergs in the
Valdez area from tte Columbia Glacier.

1.4 RaATIONSHIP TO OTHER PROJECTS

The proposed TAGS project would be
located within tte utility corridor
developed for the TAPS project in the
mid-70's. Located wit hi n t hi s utility
corridor are the constructed TAPS pipeline,
pump stations, and the Northwest Alaskan
Pipeline Company for its approved but yet to
be const ructed ANGTS from Prud hoe Bay to
Delta Junction as identified in approved
Revision Alignment 4 to tte ANGTS project.
This alignment would be reserved for the
ANGTS project.

1.5 AVAILABILITY OF ANGTS OR TAPS
FEDERAL RIGHTS-(f-WA'fS FOR CO-USE
BY TAGS

Federal rights-of-way regulations (43
CFR 2881.1-1) II ••• retains a right to use
a right-of-way and temporary use permit area
or authori ze tte use in any manner not
inconsistent with pipeline construction,
q:>eration, maintenarce and
termination ••• 11 Later at 43 CFR
2881.1-3(c) tte federal government reserves
the right on federal lands to 11 ••• make,
issue, or grant ri ght-of-way grants,
temporary use pe rmit s, easement s. leases,
1i censes. cont racts. patents, pennits, ard
other authorizations to or with third
parties for compatible uses on, under, or
adjacent to the federal lands subject to a
ri ght-of-way grant or temporary use pennit."
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YPC asserts its intenti on to keep
reasonable distance from the existing TAPS
facilities and the autrorized but
urconstructed ANGTS alignment as shown by
the approved Revision 4 noted to the
official master title plats of the Bureau of
Land Management. Accordingly the amended
TAGS appl ication dated 12/5/86 proposes to
use a 200-foot separation from both TAPS and
ANGTS as appropri ate. An exception would be
whe re the re is i nsuffi.!=i ent room due to
topographic or environmental constraints.
These existi ng val id federal rights will be
recognized in tte processing of the TAGS
project.

1.6 ASSUMPTIONS THE EIS PROCESS IS
BUILT UPON

This EIS document is built upon the
following assumptions:

Previ ous EIS' s covered envi ronmenta1
issues similar to those associated with
the proposed TAGS project ard are
incorporated in appropriate secti ons of
thi s document by reference.

In 1980 the administration and Congress
approved the construction of ANGTS, a
large-diameter pipeline to serve the
domestic market. That decision
identified environmental, social, and
economic features that are considered
equally applicable to this project from
Prudhoe Bay to Delta Jurction where the
two pipelines would bifurcate (TAGS and
authori zed ANGTS are similar).

The utility corridor has experi enced an
actual on-the-ground construction phase
ard a 10-year operations and maintenarce
program for the TAPS project.
Information from tte TAPS experi ence
provides an idea of what mig ht happen
with tte TAGS project under similar
construction and operational/maintenance
cond it ions.
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(Nor) for the preparation of an EIS in the
Federal Register. The NOI for TAGS was
p ubl i shed by the BLM and t he Corp s on
Noverrber 17, 1986. The second step in the
NEPA process, termed "scoping," determines
the signifi cant issues and concerns re 1at ing
to a proposed action that would be in:luded
in ttl:! draft EIS. Therefore seoping
meetings were held to identify major issues
arrl concerns. Six seoping meetings were

_ held in cities and to~ns in the general
vicinity of ttl:! proposed pipeline route:

The assumpti on that since TAPS and
auth:lri zed ANGTS were determined to be
c~atible, the awlication of similar
standards to He proposed TAGS would
result in c~arable conditions. There
is a quest ion as to what techni ca1
standards of c~atibi1ity between two
buried chi 11ed pipelines would be. But
for this EIS they are considered
compatible. (See Appendix A.)

For the purposes of the envi ronmental
analysis and ttl:! social and economic
ill1'acts it is assumed that TAGS and
authorized ANGTS are not bei ng
constructed simultaneously. The
assumption is that ANGTS will be built
as auth:lri zed using ttl:! ANGTS Revision 4
alignment.

Location

North Slope Borough
Assenbly Room,
Barrow, Alaska

Date

December 8, 1986

1.7 CONFIDENTIAL AND PROPRIETARY
INFORMI\TION

North Star Borough
Asserrbly Chamber,
Fairbanks, Alaska

December 9, 1986

At each of ttl:!se location, a public
'i«>rkshop occurred from 2: 30 to 5 :00 p. m.,
with ttl:! public seoping meeting held from
7:00 to 11:00 p.m. Approximately 170 people
attended the 'i«>rkshops and public scoping
meeting arrl about 40 written responses were
received prior to the Decenber 23, 1986
final date for comments.

Table 1.8-1 presents a summary of
comments and is sues that aro se duri ng the
scopi ng process.

During its history Alyeska Pipeline
Servi ce Comp any had co llected muc h
information on design, construction,
qJeration, and repair of the Trans-Alaska
Pipeline System. Northwest Alaskan Pipeline
Company assembled similar information during
design of the Alaska Natural Gas Pipeline
System (ANGTS).

Under provisions of the Council of
Environmental Quality (CEQ) regulations (40
CFR 1502.21) " ••• Material based on
proprietary data which is itself not
available for review and comment shall not
be incorporated by reference." Accord ing ly,
such data are not available for evaluation
of He proposed TAGS duri ng the EIS phases.

1.8 SCOPI NG PROCE SS

The scoping process for the proposed
TAGS project identified issues and concerns
associated with construction, operations,
and socioeconomic issues that should be
included in the DEIS.

.The fi rst step in ttl:! fed era1 NEPA
process is to publish a Notice of Intent
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Glennallen High Scmol
Gym, Glennallen, Alaska

Va ldez City Hall
Council Chambers,
Valdez, Alaska

Peninsul a Borough
Assenbly Room,
Soldotna, Alaska

B..M An: mrage
Di st rict Offi ce,
Anc mrage, Alaska

December 10, 1986

December 11, 1986

December 12, 1986

Decerrber 13, 1986



Table 1.8-1 Summary of Issues and Remarks Raised During Seoping

Issue

1. Cook Inlet Al~ernative

Treatment of
Remarks 1/

2

2

2

2

2

~

Denali National Park - Recreational and visual impacts; visitor
access to park should not be curtailed; TAGS routings involves
critical visitor interpretation and wildlife areas. Don't use
Denali as there are other ways to get gas to Tidewater.

Minto Flats - native subsistence area, waterfowl area, could be
adversely affected if new access provided.

Susitna River and Flats - major waterfowl area, major fish habitat
area, significant hunting and fishing area, relatively
unimpacted area, poor soils.

Alaska Railroad - route TAGS along Alaska Railroad alignment.

Railbelt - make natural gas available to communities; value added
industrial development; construction/operation jobs; community
impacts; a major portion of Alaska's population resides in the
railbelt.

2

2

2

3

2

2

2

2. Pipeline 2

2

2

2

2

2

2

3

2

2

2

2

3

3

.3

1!Treatment of Remarks
I - Not germane to EIS
2 - Will be treated in EIS
3 - Will be treated at a subsequent time

Cook Inlet - ice conditions; soil conditions; depth of water; tidal
fluctuations; submarine pipeline across Cook Inlet.

Compressor Station may affect the Class-I air shed at Denali
National Park and Preserve.

Unstable terrain between Denali National Park boundary and
McKinley Park Station.

Revegetation techniques within Denali National Park and Preserve.

Game refuges and state 4(f) lands.

Kenai/Soldotna - local short-term and long-term employment; highly
qualified labor pool; infrastructure such as schools
under-utilized.

Kenai/Soldotna - value-added industrial development, already an
industrial area that can handle another LNG plant to attract
new energy or natural gas product dependent industries.

Adjacent to TAPS - use of existing right of way corridor including
access roads, work pad and material sites to reduce gravel
requirements and surface impacts.

Adjacent to proposed ANGTS - multiple pipeline use of existing
corridor; reuse of existing camps, airfields, material sites.

TAGS routings at Galbraith Lake and Summit Lake could present
environmental issues.

Review alignment at Sukakpak Mountain.

Salcha River area - pipeline alignment adjacent to TAPS; alterna
tive south of highway; location of Compressor Station No.7;
visual and noise impacts of Compressor Station; borrow site
locations.

Consider reducing the separation distance from 200 feet to 70 feet;
maintain 200 foot separation.

Is there adequate borrow material available?

Location of borrow material sites.

Avoid wetlands; in-kind replacement of acquatic must be proposed.

Gas conditioning facilities will be required on the North Slope.

Noise related to activities for material removal near towns and
villages.

Keystone Canyon - pipeline alignment along roadway; impact to vis
ual resources; traffic diversions; tourist impacts;
construction timing; material disposal; alternates.

Material disposal - location of sites.

Conduct a terrestrial habitat evaluation of that portion of the
route not already surveyed.

Local access over pipeline, access roads and work road; weight
limits over buried pipeline.
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Table 1.8-1 Summary of Issues and Remarks Raised During Scoping (continued)

Issue

3. Socioeconomic

4. Job ORportunity

5. Use of North Slope Gas

6. Subsistence

7. Project Economics

Treatment of
Remarks 1/

2

2

2

2

2

3

1

2

2

2

2

2

I

1

2

I

3

2

3

3

3

2

1

2

2

2

2

2

REMARKS

Timing of construction near towns and villages; community impacts;
impacts to hunting and fishing.

Land use conflicts - Atigun Pass, Sukakpak MOuntain, Keystone can
yon, Phelan Creek, Salcha River.

Special construction areas - Keystone canynn, TAPS Terminal, Atigun
Pass, SUkakpak MOuntain, Yukon River.

Project planning schedule to provide the state, communities and
local businesses an opportunity to be responsive, tourist
impacts.

Will new access be created; is there threat to existing surface
transportation routes at Atigun Pass, Phelan Creek and Keystone
canyon in the event of catastrophic failure of buried pipeline.

Will existing highway travel be shutdown during TAGS construction.

YPC should pay state for damage to highways.

State should protect affected communities; small business
set-asides.

Benefits to the state, communities, and local communities.

Infrastructure - public safety, schools, medical facilities.

Balance of trade - project impacts on international, national
and state levels.

National security - co-location of TAGS and TAPS terminal
facilities.

State benefit - increased tax revenues.

Use of state's 12.5% royalty gas.

Fairbanks Northstar Borough one-window approach for borough co
ordination.

Alaskan hire - native, minority and local hire; constitutionality
of specific Alaskan hire; union hire.

HJw many will be hired; when

Qualifications of workers.

Statewide recruitment; zone hire goals; project labor agreement,
training program.

Gas taps - Anaktuvuk Pass, Stevens Village, Fairbanks and other
communities along the alignment; use for scattered populations
along the route.

Use gas to enhance oil recovery of Prudhoe Bay and other north
slope oil fields.

All gas from Alaskan north slope is committed to ANGTS.

canada - US Treaty Commitments must be reflected in TAGS project.

Not enough gas for two pipelines.

Value added use - industrial use of gas for various types of indus
tries.

Review of previous impacts of TAPS to subsistence resources.

Avoid creating facilities and restrict public access to subsis
tence use areas.

Construction related hunting; fishing and trapping pressures by
workers; disturbances would shift game population movements;
construction workers adhere to ADFG regulations.

All possible methods of transporting north slope natural gas
need evaluation.

Economic feasibility of the proposed TAGS project; need for gas
nationally or instate; need for project gas supply in the
Pacific Rim; value added benefits.
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Table 1.8-1 .Summary of Issues and Remarks Raised During Scoping -'continued)

Issue

8. Valdez Area

9. Recreational Use

10. Fish Resources

11. COnstruction camps

12. COmpressor Stations

Treatment of
Remarks 11

1

3

3

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

:3

2

1

2

2

2

~

How will state use its 12-1/2 percent.

COst benefit analysis; need for two gas lines.

Does applicant have technical and financial capability to build
project.

Use of existing infrastructure; inject gas and/or condensates into
TAPS oil line; convert gas to liquid and inject in TAPS.

Air quality impacts - composition of gas stream; process emissions,
blowdowns, flaring of gas, fog potential due to air cooling.

Water quality impacts - ballast water; plant site runoff; sewage
treatment plant.

Recreational use of Anderson Bay - safe harbor for small boats;
mooring areas; sports fishing; will uses within National Forest
be restricted.

Safety of LNG facility.

The TAGS project must evaluate the cumulative environmental effects
from the proposed Alaska Facific Refining, Inc.

Alternative sites in Valdez Area - Sheep Bay, Point Gravina,
ALPETCO, Robe Lake.

How will TAGS get around TAPS terminal?

Salcha River area - location of COmpressor Station No.7, noise
impacts, access roads, pipeline crossing.

View shed considerations - Salcha River, Keystone canyon, Sukakpak
Mountain, Summit Lake, Denali Highway.

Avoid dedicated state and local recreationlh1storic areas.

Remain outside wild and scenic river corridors - Delta and Gulkana
Rivers.

COmpliance with Section 106 of the National Historic Preservation
Act.

Recreational boating in Port Valdez.

Land use conflicts - Denali National Park, Keystone canyon,
Stevens Village, Salcha River, Anderson Bay.

Impact to salmon fisheries of the Jim, South Fork Koyukuk, Gulkana
and Little Tonsina Rivers and canyon Slough.

Protect overwinter fish habitats.

Anderson Bay - fisheries near LNG marine terminal site.

Fuel leaks at camps where large supplies of fuel are stored,
Galbraith camp and Prospect Creek Camp leaks during TAPS.

Reuse of existing camp pads to prevent opening of new sites; reuse
will reduce gravel requirements.

How will TAGS solve low flow and metals contamination problems that
existed for portable water supplies at TAPS construction camp
sites?

Location of Compressor Station No. 7 near the Salcha River, access
roads, noise.

Use waste heat from compressor stations for cogeneration or other
uses.

Visual and noise, frequency of blowdowns and impacts.

Use of existing roadways to compressor station sites.

COmpressor Station No. 3 near landing strip and mining area.
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Table 1.8-1 Summary of Issues and Remarks Raised During Scoping (continued)

14. Endangered Species

15. Permits

Treatment of
Remarks 1/

2

2

1

2

3

3

2

2

3

2

3

1

2

2

Proprietary data should be used instead of developing data again.

Pere~ne falcons and marine mammals could be affected by TAGS.

A t'f'OES permit for the LNG plant will be required from EPA; appli
cation must be filed 180 days prior to discharge.

cape Starichkof and Harriet Point LNG alternative sites may require
an ocean discharge criteria evaluation by EPA.

COmpliance with 43 CFR 36 is required for TAGS project should
Denali National Park and Preserve be crossed.

What type of wastes will be generated and how will they be handled.

ANGTS environmental protection program Is significantly out of date
with regard to existing environmental regulatory programs.

Air quality permits for LNG terminal may require one year data
collection period and one year for approval.

Permits will 'be required for TAGS crossing of highways, railroad,
salmon streams and road closures.

FERC and OFI must issue approvals.

Title XI congressional action to authorize pipeline through Denali
could result in significant uncertainty on whether TAGS,would
receive right-of-way which could effect project economics.

COastal zone management program.
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1.9 JllTERNATIVES 1.9.2 Alternative Transportation Modes
and Systems Considered

1.9.1 Introduction

Alternati ves to the proposed TAGS
project are discussed in thi s section. It
includes several route options to tidewater
to supply the export market and a no-project
alternative. Transport of Prudhoe Bay
natural gas to Lower 48 markets has been
addressed in previous proposed projects and
will not be addressed here. Information on
optional proposals to transport Prudhoe Bay
natural gas to the domestic markets is
presented in EIS' s published for three
projects: Alaskan Arctic Pipeline Company
proposal (001 1976), El Paso Alaska Company
proposal (FPC 1976a). and Northwest Alaskan
Pipeline Company (formerly ALCAN) proposal
(FPC 1976b). This EIS assumes that the
authorized but unconstructed ANGTS project
will be bui lt and does not represent an
alternati ve to the proposed TAGS project.

This section presents information on
alternati ves to the proposed project, to
dese ri be the process through whi ch
alternati ves \'.ere evaluated, and to present
the conclusions of the evaluation. The
discussion of alternatives to irrplement the
proposed project includes:

Consideration of alternative
transportation modes and systems

Consideration of statewide alternative
pipeline routes and coastal tenninal
sites

Evaluation of specific alternative
regional pipeline routes and sites for
L~ fad 1ities/te rminal s

Campa ri son of the envi ronmenta1 irrp act s
of feasible combined routes and sites to
the proposed TAGS project

Cons iderat i on of the no-acti on
alternative
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Various alternative modes for
transporting Alaska North Slope oil and/or
gas to domest ic markets were considered in
detail to the ANGTS in the DOl's Final EIS
Alternatives Volume of March 1976 (pp.
116-168) and adoption by reference. The
systems considered were: land routes,
including dense-phase and methanol
pipelines, railway, and-'monorail; marine
routes. including ice-breaking tankers and
submarines; air routes, including airplanes.
helifloats, and di rigibles; conversi on of
natura 1 gas to other energy sources,
includi ng elect rical generati on and
transmission; and possible alternative
canbinations of various modes. For each
system, the EIS (FPC 1976) presented a
description of the system and its required
facilities, its feasibi lity, and its
envi ronmenta1 irrp act. Since none of these
alternative modes of transportation was
considered feasible to engineer or
economically viable, they were eliminated.

1.9.2.1 Natural Gas Comingled with Crude
Oil in TAPS

Duri ng the seoping process the question
was raised as to whether natural gas and/or
natural gas liquids could be transported in
the existing TAPS pipeline system. The
answer is that tre existing TAPS crude oil
pipeline is not designed to handle two-phase
flow. The injection of natural gas into
crude oil under pressure would result in
substantial quantities of the natural gas
coming out of solution at points of low
pressure along the TAPS route, such as at
the Brooks Rarge, causing seri ous vapor
locks within the system. Additionally, as
the natural gas enters the pump stations,
serious cavitation problems would occur at
some of the pumps. There would be seri ous
jeopardy to continued safe operation of
TAPS.· Therefore, thi s alternative is not
considered a viable opti on to the prqlosed
action.
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1 (Personal corrmunication - Russell Ooug1oss, February 1987)f Does not add to 100 percent because of rounding within constituent averages
Source: Yukon Pacific Corporation

1.9.2.2 Convert Natural Gas to a Liquid at
Prudhoe Bay and Comingle with Crude
Oil in TAPS

TAPS was designed to transport large
>,Q lumes of crude oil. The maximum
temperature of the oil at injection is
145°F. The design operating pressure of the
pipeline is 1180 psi.

Through addition of long chain polymers
and project modifications, A1yeska Pipeline
Servi ce Company has detennined the present
145°F injection temperature for TAPS can be
lowered to about 110° to 11l"F. At this

During the public scop·ing process. a
suggest ion was made to convert natural gas
to a liquid at Prudhoe Bay and then use the
exi st ing TAP S to transport both oil and gas
to Valdez.

This alternative is possible only to the
extent the natural gas, as a liquid, would
be compatible with the operating potentials
of the TAPS crude oil delivery system.

Natural gas liquids (NGLs) comprise a
group of hydrocarbons that occur naturally
in gaseous fonn or in solution with oil in a
reservoi r. NGLs are recoverable as liquids
by condensation or absorption processes.

The average composition of gas
reinjected in the Prudhoe Bay reservoir is
shown in Table 1.9.2-1. That table also
shows too composition of pipeline-quality
gas that the proposed TAGS project would
receive at Prudhoe Bay.

Table 1.9.2-1 Comparison of Gases Reinjected.
in Prudhoe Bay Reservoir Since
1978 to TAGS Feed Gas Composition

To evaluate too feasibility of an
alternati ve to the basic economic and
physical requi rements of the project one
must also consider the ability of the
alternative to confonn to existing
environmental, social, and safety
objectives. The basic physical requirements
\'ere that a pipeline from Prudhoe Bay to a
coastal port be constructab1e and that the
coastal locati on be able to accol11l1odate the
consequent construction and operation of the
LNG plant and marine tenninal. This
dictates that the operational conditions
provide for safe and economic transportation
of LNG with minimum downtime.

The coastal region of Alaska was
subdi vided into three general regi ons-
western, southcentra1. and southeastern.
The northernmost coastal areas were not
considered due to the well-documented
extrane climatic conditions and sea ice that
covers too entire area with too opening of
nearshore leads only during summer season,
nonna1ly not more than eight to 12 weeks.

General criteria were used for this
init ia1 screening to evaluate
characteristics of alternative regional
pipeline routes and coastal regions. The

lowered temperature and at atmospheric
pressure, ~proximately 40,000 barre ls more
of NGLs (as a liquid) can be comingled daily
with too crude oil in TAPS. Methane, the
principal cOllllonent of the feed gas for the
proposed TAGS project, is a gas at these
temperatures and pressures and, therefore,
is not compatible with too design of TAPS.
At a temperature of -259°F. liquid natural
gas (LNG) is not compatible with too TAPS
design or operating requi ranents.

Accordiong1y, the -ciption of convertio::l
natural gas to a liquid to be coming1ed with
crude oil in TAPS is not considered a
practicable alternati ve to TAGS.

1.9.3 Regional Overview of Alternatives
Considered

1.9.3.1 Introduction

100.00%100.20%2

Average Reinjected Since 19781 TAGS Proposed Feed Gas3
Percent (Volume) Percent l~olecu1or

.48 .75
12.77 None
73.72 91.60
6.97 2.67
3.56 3.40
.48 .35

1.15 1.12
.23 .06
.29 .04

-:lZ. -:.Ql

Constituent

H2 (ni trogen)
C02 (carbon dioxide)
C1 (methane)
C2 (ethane)
C3 (propane)
iC4 (iso-butane)
nC4 (normal-butane)
iC5 (isp-pentane)
nC5 (normal-pentane)
C6+ (hexanes and heavier)
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general criterion was that they had to be
capable of tran~orting natural gas from
Prudhoe Bay to tidewater year-round for
export to markets in tre Pacific Rim.
Alternatives in previous El$' s. including
TAP $ and tl'e Alaska Natura1 Gas
Transportation Systems. which includes the
El Paso. Northwest Alaskan and Alaskan
Arctic proposal s we re reviewed. Those
studies evaluated vari ous Alaska pipe 1ine
routes and terminus sites. including Norton
Sound. Bristol Bay. Cook Inlet, Prince
William Sound. Yakutat Bay. and Lynn
Canal/Chatham Strait.

1.9.3.2 General Crite ri a

The following list of general criteria
focus primari lyon tre abi lity of tidewater
ports to support a year-round marine export
operation. and the feasibility of
constructing and operating a pipeline to
ports in that region.

Continuous operation of marine terminal
- Ability of tre marine terminal
facility to operate on a year-round
basis. Natura 1 gas flow through tre
pipeline would be continuous and storage
capacity would be low.

Minimize length of pipeline - Reducing
tre length of pipeline reduces the
amount of environmental disturbance. the
need for additional compressor stations.
and t he need fo r add iti ona1 ene rgy use
for tre system.

Maximize the use of existi ng
utility/transportation corridors 
Restricts the envi ronmental disturbances
to areas previously unaffected by a
linear project. A new utility corridor
would open an und isturbed area to ot l'er
development with environmental impacts
beyond that associated with a si rg le
project. More information is avai 1able
on existi ng corridors. which would
facilitate planning and mediation of
specific ill1' act s.

1= 14

Maximize use of exi st ing inf rast ructure
- Locate project facilities to maximize
use of existing roadways, workpads,
construct ion camps, materi a1 sites,
ai rports, and other facilities. This
reduces ill1'act on new are as and reduces
the requi rements for foundati on
materi al s.

Avoidance of environmentally sensitive
~ = Generally avoid sensitive
environmental areas such as conservation
system units, state and local parks.
state refuges. wetl ands, and road less
areas.

1.9.3.3 Evaluation of Statewide Route
Opti ons

1.9.3.3.1 Introduction

The criteri a effective ly demonst rate
that pipeline routes to western Alaska and
southeastern Alaska coastal are-as would not
warrant fu rt rer cons iderati on. The
following subsections present tre major.
reasons fo r elimi nati on of these regi ona1
pipeline routes to tidewater.

These criteria and the evaluati ons
conducted by tre FPC in tre FEIS (1976a) for
the E1 Paso project (pp. II-376 through
II-449) and tre 001 in tre FEIS (1976) for
the Alaskan Arctic project (A lternative
Volume pp. 623 to 684) are adopted by
reference and were used to evaluate the
routes to various coastal regions as
summari zed in Figure 1.9.3=1.

1.9.3.3.2 Western Alaska

Norton Sound

Heavi ly massed sea- ice cond it ions from
October through July which would prevent
reliable year-round operations.

Major ice floes. sea ice. and fog during
remainder of year would affect safety of
tanker operations.
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Figure 1.9.3-1 Sumnary of Criteria Evaluation for
Statewide Route Option

Western Alaska Southcentral·
Prince

Norton Bristol Cook William Yakutat Lynn Canal/
Sound Bay Inlet Sound Bay Chatham Straight

Continuous Operation • ® 0 0 ® 0of a Ma rine Te rm ina1

r4inimize Length of
0 • -0 0 • •Pipeline

Maximize Use of • • 0 0 • 0Existing Uti1ity/
Transportation
Corridor

Maximize Use of • • 0 0 0Existing Infra-
structure

Avoidance of • • 0 • •Envi ronmentally
Sens it i ve Are a

o = Fa va rab 1e
® = Moderately Favorable
~ = Unf avo rab le
• = Elimination

Adverse impact to subsistence and the
Nati ve life-style.

Significant disturbance to previously
unaffected areas, including the Kobuk
Valley Natiqnal Park, Cape Krusenstern
Nat iona1 Monument, Chukc hi -I muruk
National Wildlife Reserve, Koyukuk
National Wildlife Refuge, and the
Selawick National Wildlife Refuge. The
route would also traverse the Gates of
the Arctic National Park and Preserve.
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Minimal use of existing
utility/transportation corridors or
exi st ing inf rast ructure.

Bri stol Bay

- . Seasonally very heavy weather which
could delay tanker traffic through the
Aleutian Chain.

Length of the pipeline would be
approximately 150 miles lonter with
three additional compressor stations.
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Significant disturbance to major
unimproved are as on tre southern port ion
of the route, including the crossing of
Denali arrl lake Clark National Parks arrl
Preserves.

Minimal use of existing
utility/transportation corridor or
existing infrastructure for the
approximately 300 miles of route.

1.9.3.3.3 Southeastern Alaska

lynn Canal/Chatham Straight

Route would add an additional 210 miles
of pipeline arrl three to four additional
compressor stations.

Route would traverse more than 200 miles
in tre Yukon Territory crossing the
Kluane National Park and affecting the
Kluane Terri tori a1 Game Sanctuary.

Pipeline would cross the Tetlin National
Wi ldl ife Refuge.

LNG tanker would be mixed into an area
of confined navi gat ion arrl inceasing
tourism and comnercial vessel traffic.

Yakutat Bay

Route would add approximately 200 miles
of pipeline arrl three to four additional
compresso r stati ons.

Route would traverse more than 200 miles
in the Yukon Territory crossing the
K1uane National Park and affecting the
K1uane Terri tori a1 Game Sanctuary.

Pipeline would cross Tetlin National
Wildlife Refuge.

Significant disturbance of Tongass
National Forest arrl tre Wrangell-Saint
Elias National Park and Preserve.
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Constructabi 1ity concerns for the
crossing of tre Saint Elias Mountains.

Minimal use of existing
utility/transportation or eXisting
infrastructure for the final 100 miles
of alignment.

1.9.3.3.4 South:entra 1 Alaska

Initial screening for general criteri a
(Section 1.9.3.2) as we'll as evaluations of
both the El Paso Alaska Project (FPC 1976a)
and Alaskan Arctic Project (001 1976),
determined that there were pipeline routes
to sout hcent ra1 Alask a. inc ludi ng Pri nce
Wi 11 i am Sound. arrl the Cook Inlet, th at
would be feasible routes to tidewater ports
arrl warrant furtrer consideration.

1.9.3.3.5 Summary

Based on evaluation cnten a of
feasibility of constructing and operating a
pipeline arrl of suitability of tidewater
ports for year-round operation of a mar.ine
terminal. any alternatives to western or
southeastern Alaska was eliminated from
furt her consideration. Each alternative was
eliminated by one or more'factors. Routes
to the southcent ra1 regi on of Alaska appear
to be viable and warrant further
consideration as acceptable routes and
tidewater sites to the proposed TAGS project.

1.9.4 Evaluation of Alternatives or to
the Proposed Project

1.9.4.1 Introduction

This subsection addresses regional
pipeline route alternatives to Cook Inlet
and alternative LNG sites in both the Prince
William Sound arrl Cook Inlet areas. In the
Cook Inlet regi on th ree alternati ves we re
identified for LNG plant arrl marine terminal
sites: Harriet Point, Boulder Point. and
Cape Starichkof (Figure 1.9.4-1).
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Figure 1.9.4-1. Alternative Cook Inlet Site Locations
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The proposed project's LNG plant site
and marine terminal are located at Anderson
Bay in Port Valdez. Two sites at Port
Valdez (Gold Creek and Rooe Lake) and one in
eastern Prince William Sound (Gravina) I'.ere
considered as alternatives to Anderson Bay
(Figure 1.9.4-2). During the seoping
process, a fourt h, known as the ALPETCO
site, was identified but was subsequently
removed from consideration because the site
has been leased for development of a
petroleum refinery.

A number of additional LNG plant sites
and marine terminal locations were evaluated
for both Prince William Sound and Cook Inlet
in the FEIS for the El Paso project (FPC
1976a) in the discussion of "Alternatives to
the Proposed Action" (pp II-376 to II-53:l)
and in the EIS for the Western LNG Project
(FERC 1978) in the discussion of
"Al ternati ves to t he Proposed Acti on"
(pp. 233 to 296). Several sites were
detennined to warrant further
consideration. Several sites previously
detennined to be acceptable for a smaller
proj ect, requi ri ng many fewer LNG tanker
calls per year, I'.ere detennined to be
unacceptable for the proposed TAGS project,
which would requi re almost daily LNG tanker
call s.

Several environmental studies have been
conducted through the are a of the Cook Inlet
alternati ve alignments and are adopted by
reference--the Anc horage-F ai rbanks
Transmission Intertie, Envi ronment
Assessment Report (1983) and the Susitna
Basin Hydroelect ric Project (1984).

1.9.4.2 Alternative Pipeline Route and LNG
Facility Sites

1.9.4.2.1 Alternative Cook Inlet Regional
Pipeline Route

Bot h t he proposed TAGS pi pe1i ne
alignment and the alternative Cook Inlet
regional route are the same for the first
395 miles, from Prudhoe Bay to the vi cinity
of Livengood. Therefore, the c~arati ve
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discussion in this alternati ve section
considers only the differences from
Livengood to Prince William Sound and Cook
Inlet as shown in Alignment M~ 3 at the end
of t he document.

From Livengood the alternative Cook
Inlet regional pipeline route would di verge
from the proposed pipeline route at and
southward, following along the eastern
margin of Minto Flats before crossing the
Minto Fault. The route would continues
southward through Nenana with an elevated
crossing at the Tanana River. From Nenana
the route fo llows the Alaska Railroad, with
an elevated crossing of the Nenana Ri \er
near Liaho. The route then generally
follows the Parks Highway to a point just
south of Healy, where it parallels the
Alaska Railroad for several miles before
again joining the Parks Highway, traversing
a portion of the Denali National Park and
Preserve and using two elevated crossings of
t he Nenana Rive r.

The route continues south, paralleling
the highway just inside the park boundary
before leaving the park near McK inley .
Village. As the route proceeds south, it
again crosses the Nenana River with an
elevated crossing. It passes through
Cantwell and Sunmit and enters into Broad
pass. In this area the route crosses the
McK inley st rand of the Denali Fault system,
also thought to be acti vee

Once through Broad Pass the route
traverses the upper Chulitna River valley,
requiri ng an aeri al crossing at Hurricane
Gulch as it continues to·follow the Parks
Highway through Denali State Park and into
the Susitna Ri ver valley south of
Talkeetna. Following the highway south,
this pipeline route crosses the Susitna
River near Sunshine and Montana Creek in an
elevated mode. Between Kashwitna and Willow
the pipeline route departs the highway
ri gllt-of-way, proceed ing south around Nancy
Lake State Recreation area toward Flat Horn
Lake near the mouth of the Susitna Ri ver and
the Susitna Flats State Game Refuge.
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Figure 1.9.4-2. Proposed TAGS Anderson Bay Site Location and
Alternative Prince William Sound Site Locations
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Two alternate routes could be followed
from thi s point. The fi rst proceeds west to
Harriet Point along the western side of Cook
Inlet. The second goes due south with a
submarine pipeline crossing of the Cook
Inlet am along the western shore of the
Kenai Peninsula to Boulder Point or Cape
Stari chkof.

1.9.4.3 LNG Sites for the Cook Inlet
Pipeline Alternative

1.9.4.3.1 Harriet Point

To reach Harriet Point the alternati ve
pipeline route extends from the north side
of Cook Inlet and proceed southwesterly
crossing the Susitna River through the
Susitna Flats State Game Refuge, taking a
more southerly course along the Beluga Power
Plant transmissi on line and across the
Beluga River. The route along the northwest
shore of Cook Inlet lies primarily in an
extensive coastal plain that borders a
low-lying, marshy coastline, extending south
to Harriet Point. Extensive muddy tidal
flats of impe nneab 1e fine-grained sed iments
are found along the coast (ESL 1980a).

The Harriet Point site is located on the
west side of Cook Inlet ~proximate1y 60
miles south of the village of Tyonek as
shown in Figure 1.9.4-1. The closest
development is an oil pipeline terminal and
marine port facility at Drift River, 15
miles north. There is no nearby community
development. The site proximity to Mount
Saint Augustine and Mount Redoubt volcanoes
and poor access keep continual constraint on
development of any kind in the area.

Harriet Point is surrounded by Cook
Inlet. Relief generally is low, but some
grading would be required. Soils are
reported to be suitable for development.
Bedrock is probably more than several
hundred feet deep, mantled with glacial
till, outwash, and alluvi a1 silt (OIW
1975). Site terrain and topography would
allow the LNG plant to be located near the
marine terminal. There are no acti ve faults
nearby.
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Distance from sho re to the 60-foot
isobath would be more than 4,500 feet.
Coastal bluffs border the point. Muddy
tidal flats of impermeable. fine-grained
sediments are found along the shorelines. A
number of rock promontori es along the
northeast side of Harriet Point and some
shoaling exist in the inlet between the
Point and Kalgin Island.

Tanker maneuverabi 1ity would probably be
impeded by currents and inherently poor
tanker berth configurations possible at this
site. Anc horage would be available (OIW
1975). The port site might offer some
natural protection. Wave, tide, and current
conditions are acceptable, though tidal
currents are quite strong. The velocity of
the current between Harri et Point and Kalgin
Island during a large tidal exchange has
been est imated at more than 8 knots.
Tsunamis also are a possibility (USDOI 1972).

Ice and icing conditions are not well
defined. Generally. prevaili ng winds force
ice to the west side of Cook Inlet. Ice
cond it ions at 0 ri ft Rive rare repo rted 1y
more hazardous than at Nikiski. During 1972
pack ice from 6 to 18 inches thick extended
south of Harri et Point as far as Chi skik
Island (OIW 1975). Fog can al so hamper
marine operations.

1.9.4.3.2 Boulder Point

To reach Boulder Point the alternative
pipeline route would requi re a 15-mile Cook
Inlet crossing to Point Possession on the
Kenai Peninsula. From the Point Possession
area the pipeline would parallel an existing
gasoline pipeline right-of-way southwesterly
for about 50 miles along the coast,
terminating at Boulder Point just north of
Nikiski, one of the Cook Inlet sites
pre vi ously cons ide red for locati on of the
LNG plant and marine tennina1 as shown in
Figure 1.9.4-1. This route avoids the Kenai
National Moose Range, but traverses the
Susitna Flats State Wildlife Refuge and the
Captain Cook State Recreation Area for about
1.5 miles.
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The Boulde r Poi nt site is located on the
east side of Cook Inlet on the Kenai
Peninsula approximately 17 road miles north
of the city of Kenai and 6 miles nort h of an
existing petroleum, petrochemical, refining
and LNG industri a1 complex at Nikiski.
Boulder Point is located northeast of East
Forelands, a designated reserve for
navi gat i ona1 purposes.

Commercial and residential development
is not common, particularly near the site.
Good infrastructure is in place for
supporting construction and operations, but
land avai lability could be a problem.
Possible conflicts with nearby shipping and
docking operations at Nikiski might exist
(001 1976).

The north Kenai Road passes within 1.5
miles of the Boulder Point site, ending at
Captain Cook State Recreation Area. The
Ni ki shka ai rst ri p is approximately 1.5 mi 1es
inlard from Boulder Point; a regional
airport at Kenai approximately 14 air miles
south.

Boulder Point has fai r proximity to
deepwater; coastal bluffs are of moderate
height; the shoreline is stable. It is the
northernmost feasible industri a1 site with
deep water marine access on the east side of
Cook Inlet and the closest site to Anchorage
(ESL 1980b).

Soil s are suitable for development
(loess over glacial outwash), and terrain
above the cliffs is gently sloping to hilly
(SCS 1962). Beirock foundation may be
lacking. Faults, volcanoes, and glacial
floods should not be a problem. The water
table is low, and liquefaction potential is
low (OIW 1975; SCS 1962).

Site terrain and topography would allow
construction of the LNG plant an acceptable
distance from He mari ne tennina1. Distance
from the 60-foot isobath to shore is
~proximately 4,000 feet. Earlier studies
(OIW 1975) indicated acceptable anclnring at
depths less than 200 feet and an acceptable
maneuvering area (2,000 feet minimum). Good
navigational aids are present. A licensed
state coastal pilot is requi red for vessels
movi ng ~ Cook In1et ab ove Kac hemak Bay.
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HEre are a nunber of prominent rock
outcrops along the shoreline of Boulder
Point, particularly on the north side. NOAA
National Ocean Survey charts warn of
numerous uncharted and dan~rous submerged
boulders in the eastern port ion of Cook
Inlet. Sane shoaling also exists along the
east side of the Inlet. Projected dangers
from tsuanmis are minimal due primarily to
low predicted wave height, historical
resistance of central Cook Inlet to
earthquake-caused tsunamis, and existence of
the Alaska Regional Tsunami Warning System
(OIW 1975).

Severe floating ice and icing condit ions
may exist, and extreme tidal exchanges are
generally strong in this area (USDOI 1976;
OIW 1975). Ice in Cook Inlet would be an
inherent winter hazard, requi ring ice
strengthening of LNG tankers and advance
scheduling and two berths. Six out of 13
accidents recorded in Cook Inlet during a
four-year study period (1971-1974) were due
to ice. From January through Apri 1 1972,
ten ships were damaged by ice in Cook
Inlet. The ice problem is most severe ,in
the upper inlet, particularly north of the
forelands. LNG shipments to/from the
existing Nikiski facility have been delayed
due to ice or strong winds, though only for
short' periods of time (OIW 1975). Increased
LNG tanker traffice due to the TAGS project
might, however, increase the incidence of
such delays.

1.9.4.3.3 Cape Starichkof

Cape Stari chkof is located approximately
64 miles south of Boulder Point. The route
from near Boulder Point proceeds southwest
with two c rossi ng s of t he Kenai Nati ona1
Wild1if~ Refuge. It then continues almost
due south, again crossing 'a portion of the
Kenai National Wildlife Refuge and the Kenai
Rher.

The Cape Starichkof site is located 13
miles south of Ninilchik, 25 miles northwest
of Homer, and 7.5 miles north of Anchor
Point as shown in Figure 1.9.4-1.
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The primary industry in this part of
Cook Inlet is fishing. Substantial
residential development has occurred in the
immediate area, and bo1;h developed and
undeveloped recreational lands are in the
vi cinity. A radio tower is just east of the
proposed site. The Sterling Highway would
run either adjacent to or through the UG
plant site on t he east; a sc hoo 1 1and patent
borders He plant site. An airstrip is
located at An::l"or Point, and a controlled
ai rport is located in Homer. Some
indust ri a1 and comme rci a1 infrastructu re
would be available at Anc I"or Point and Homer
(OIW 1975).

Cape Stari chkof is the only location
between Kenai and Harer with nearshore deep
water, with suitable ~ lands for industri a1
deve1pment and beach access. To the north
and south of the Cap e, two up 1and sites have
been identified and designated for
marine-related industry (E3.. 198Cb);
however, neither of these is appropriate for
the LNG plant site. The most suitable site
lies in an area with high recreational use
and scenic value since the high bluffs
provide scenic overlooks of the Cook Inlet
and tte panorama of tte mountains in the
bac kground.

Suffi ci ent land at suitable e1 evati ons
would be available, though ttere might be
some jurisdictional constraints. Much of
the site is nearly level, though sane
grading would be required with consideration
for surrounding wetlands. Soil may be
marginal for foundations (E3.. 1980c). Soil
borirgs taken 1 mile south and 5 miles north
of tte site showed silt in tte tip 3 to 5
feet, over1yi ng 40 to 50 feet of dense
gravelly materi a1. Subbituminous coal seams
may occur below 50 feet. The water table is
hi gh, around 10 feet below ground surface
(OIW 1975). Drainage is usually good.
Surface waters are generally confined to
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st reams and marshes; a few shallow lakes are
present.

Geologic hazards are few. There are no
nearby faults or glaciers. Coastal bluffs
generally less than 300 feet high are found
along the shore 1i ne; they are susceptible to
landslides and slumps (USGS 1976; OIW 1975;
FERC 1978). Volcanic activity in lower Cook
Inlet could disrupt f acil ity operati on.
Liquefaction potential is not well defined.

- Gravelly'soi1 is not typically susceptible
to liquefaction, but the high water table
may affect this susceptibil ity (OIW 1975).
ouri ng the 1964 earthquake, Cape Starichkof
subsided 0.5 feet.

With respect to marine terminal siting,
moorage and an:: 1"0 rage areas would be
sufficient. Tidal currents and wave heights
are reported to be relati vely moderate
canpared to tl"ose further north near the
Boulder Point site. Average currents at
Cape Stari ctl<of are 2.3 knots during
floodtide; maximum is 3.5 knots. Maximum
wave heights of 10 to 12 feet generally
occur several times a year (FERC 1978) ~

Swells occur but apparently result in few
navigation problems. Tsunami risk is
sanewhat greater than at Boulder Point but
still considered moderate. LNG plant
facilities would be located above the
historical high-flood water mark (OIW 1975).

Oistan:e from the 50-foot isobath to
shore is approximately 4,200 feet (FERC
1978). A1tl"ough bathymetry might be
adequate for navigati on and off sl"o re
an:: hori ng (60- to 200- foot dept h),
significant longshore drift and shoaling are
found in tte area. Extensive dredging would
be required to remove local shallow shoal
areas (OIW 1975; 001 1976; ESL 1980c).

Large-scale mobile bedforms are reported
along the bottan of lower Cook Inlet off the
coast of Cape Starichkof. Migration of
bedfonns can affect offshore structures and
navigation (NOAA 1979).
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The marine tenninal would not be exposed
to tre ice and icing condit ions present
above the East Forelands owi ng to its
location in lower Cook Inlet. Cape
Starichkof is generally ice free, though
pack ice has developed as far south as
Ancror Point in severe winters (OIW 1975).

1.9.4.4 Alternati ve LNG Sites in Pri nce
Wi 11i am Soond

1.9.4.4.1 Gold Creek Site

To reach the Gold Creek site, the
pipeline would be routed to deviate from tre
proposed alignment and pass just nort heast
of tre city of Valdez as shown in Figure
1.9.4-2. The Gold Creek site lies on the
northwest shore of Port Valdez,
approximately 4.5 miles west of the city of
Valdez, 2 miles east of Shoup Bay, and 4.5
miles across Port Valdez from the TAPS oil
tenninal. The Valdez airport lies about
8 miles east of the site.

The site is compri sed of a bedrock ridge
and a bench mantled with glacial till.
Above elevations of 500 feet, slopes are
ext remely steep. Sufficient ~ace could be
developed for an LNG plant by excavation of
te rraces in t he hi 11 s ide and grad i ng the
bedrock ridge. Most of tre site lies
between the ])0- and 500-foot elevation.

Drainage varies from good to poor. An
unnamed stream cuts through the site in an
east-west direction. Another part of tre
area is flat and marshy. Trere are no known
octive faults in tre vi cinity.

The eastern face of the site is bound by
a steep rocky shoreline. To the south tre
coastline is less steep and has a coarse,
rocky substrate. In tre vicinity of tre
marine tenninal the 60-foot isobath lies
~ proxi mate ly 500 feet offshore. Navi gat ion
charts do not show any rock hazards along
tre shoreline. Offshore anchorage is
available, and trere is alllle area for
maneuveri ng vessels.

General wind, wave, tide, and current
data were not ~ecifica11y extracted for
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this site, though detail ed data are
available from several sources. Seiche
run-up during the 1964 earthquake was 124
feet near Gold Creek.

1.9.4.4.2 Rooe Lake Site

The Robe Lake site is located along the
south shore of the lake, approximately 6.5
miles southeast of Valdez, 4 miles southeast
of the Valdez ai rport, and 4.5 miles east of
tre TAPS tenninal as snown in Figure
1.9.4-2. The site is bound on tre south by
the Richardson Highway.

The are a is compri sed of an east-west
bedrock ridge mantled with till. An LNG
plant would be developed on tre site by
excavating and grading the ridgetop. This
would reduce the ridge from a natura 1
elevation of 400 feet to approximately 200
feet. Bedrock foundations would be
available for critical LNG plant facilities.

All Prince William Sound and Cook Inlet
sites are in a Unifonn Building Code Zone 4
seismic (High-Seismic Zone) are~ Recent
(postglaciation in bedrock) di~lacanent has
not been observed or documented anywhere in
the Valdez area, even though many lineaments
and old inactive faults exist. Five areas
on or adjacent to the site have been
ident ifi ed as ava 1anc re zones; four areas
have potential for mass wasting (Valdez COD
1984).

Robe Lake is a valuable local resource
used for recreational boating, swimming,
fishing, and hunting. It is also used as a
floatplane base. Several homes are
scattered around the lake; a lSD-hone
subdivi sion is just to tre west. A state
land disposal for residential use is located
on tre east side of tre lake.

The LNG loading lines would leave the
site along a westerly route, cut south
across the Lowe River floodplain and
continue west to tre marine tenninal site
near Solomon Gulch Creek. The total length
of the LNG loading line route would be
approximately 5 miles.
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1.9.4.4.3 Gravina Site

To reach the Gravina site the pipeline
route would devi ate from the proposed TAGS
pipeline route just south of Keystone Canyon.
through a 2.1-mile tunnel from Browns Creek
to Dead Creek, and then fo 110w Dead Creek
along tl"e Gravina shoreline. A marine
crossings at Beartrap Bay and Canfort Cove
would occur prior to reaching the Gravina
site near Sheep Bay as shown in Figure
1.9.4-2. The total length of this route
would be approximately 807 miles. The route
traverses rugged, heavily glaciated ridges
of t he Chugach Mountai ns.

The majority of thi s route and the LNG
facility site are within the Chugach
National Forest. There is little road
access. The FPC's E1 Paso EIS and the USFS,
1984 Chugach National Forest EIS are
incorporated by refe rence for a descri pti on
of natural resources along the pipeline
corridor to Gravina.

The Gravina site is located on the
southeastern shore of Gravina Peninsula,
cpproximate1y 35 miles south of Valdez, 14
mi 1es no rthwest of Co rdov a, and 4 mil es
northeast of Gravina Point. There is no
nearby comnunity development or
inf rast ructure.

The closest developments would be
Cordova and Valdez, both accessible to the
site only by ai r or sea. Cordova is
primari 1y a fishing community with limited
indust ri a1 and comrrercial support and access
is by air or sea. Valdez is also an
impo rtant fishi ng and recreati on comnunity
that has been industri a1ized to some extent
by the TAPS terminal development. Valdez is
a:cessible to the rest of tl"e state by ai r,
se a, and t he road system.

The Gravina site has a southeasterly
exposure to Orca Bay, Sheep Bay, and Prince
William Sound. The site is on a sloping
terrace with low and rolling topography and
occasional irregular ridges. Elevation is
about 500 feet. North of the site, the
terrain ri ses steeply to l,100-foot peaks
4, 000 feet fran sho reo
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Bedrock on tl"e terrace is believed to
consist of pointed and fractured slate and
is generally less than 30 feet below the
surface with some outcropping. Soil cover
on the terrace consists of organic silts
underlain with gravel and peat. Steeper
slopes are generally covered with 5 to 10
feet of organic material. Glaciated valleys
adjacent to the site may have granular soils
20 feet thick over silty glacial till (FPC
1976a) •

Drainage on steeper slopes is good.
Flatter slopes and low-lying areas with
organic soils are poorly drained, resulting
in pending.

The Gravina site is in a highly seismic
area, though no acti ve fault zones are known
in the immediate vicinity.

The shoreline at Gravina is
characterized by bluffs ranging from 50 to
100 feet high, oriented in a northeasterly
direction (FPC 1976a). The 60-foot isobath
1ies approximately 1,300 feet from stu re
(FPC 1976a). .

At the marine tenninal site, Orea Bay is
approximately 6 miles wide, allowing ample
maneuvering room. Waters in the imnediate
vicinity range from 50 to ))0 feet deep, and
aochorage is considered adequate. No
underwater obstructions are noted on
navigation charts. The entrance to Sheep
Bay is about 4 mi les wide with water depth
averaging less than 60 feet. There are
seve ra 1 sma11 is1ands and sho a1 are as.
Tidal and wind drift currents would be of an
acceptable nature. Wave height could be up
to 24.5 feet at the marine terminal site.
Locally generated tsunami wave heigtt is
estimated to be from 10 to 16 feetl 6 min.
Maximum run-up height is est imated to be
between 30 to 40 feet above mean sea level.

Ice and icing problems would be
minimal. Prince William Sound is
essentially ice free except for icebergs
from nearby glaciers. Sane sheet ice has
been reported, probably the result of
freshwater inflow at the head of various
bays. Some shore ice could develop but not
to significant level s. Calving by Columbia
Glacier would probably not be a factor.
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Navigation might be affected because.
geographically the Gravina site tanker route
would not be in the Valdez vessel traffic
system. Peri ods of reduced visibility (0.5
mi 1es) occur primarily at night. especially
during sUll1l1'er.

1.9.5 System Canponents for the
Alternatives

The basic project ccmponents for the
proposed TAGS proj ect or for any of the
alternatives. discussed in Section 2. would
be similar. The pipeline route from Prudhoe
Bay to near Livengood for t he proposed
project and all alternatives considered
wou1 d be t he sane. Likewise. t he proposed
project's q>proach to road crossings.
elevated and below-ground ri ver and stream
crossings. fault crossings. and other basic
const ruct i on tee hn iq ues wou 1d be t he same
for all alternatives.

The major differences in construction
would be for those conditions specific to
the Cook Inlet alternati ve route that would
require different construction techniques.
such as the subsea pipeline under Cook
Inlet. the q>proach to the pinch point near
Denali National Park and Preserve. and the
major access roads required for access to
the ccmpressor stations located in Minto and
Susitna Flats. To reach the Gravina site in
eastern Prince William Sound. a 2.1-mi1e
tunnel and 1/2-miles of subsea pipeline
would be required.

Table 1.9.5-1 summarizes the major
facil ity ccmponents that would be requi red
for He alternatives when compared to the
proposed project.

1.9.5.1 Mainline Pipeline and Ccmpressor
Stations

With the exception of the routes to
Harriet Point and Cape Starichkof. the
proposed project and the ot her alternati ves
would require the construction of
approximately 800 miles of pipeline and 10
compressor stations. The pipeline route to
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Harriet Point and Cape Starichkof would each
require more than 800 miles of pipeline and
an additional ccmpressor station.

1.9.5.2 Elevated River Crossings

For the entire length of pipeline from
Prudhoe Bay. six elevated crossirgs would be
required for the Cook Inlet alternative at
the Yukon. Tanana. and Nenana (two
crossings) rivers and at Hurricane Gulch and
Montana Creek. These c'rossing techniques
are discussed in Subsection 2.3.4 for the
Yukon River and SLbsection 2.3.3 for the
remaining river crossirgs and shown in
Figures 2.3.3-2 and 2.3.4-4.

1.9.5.3 Subsea Pipeline

To reach the two sites on the Kenai
Peninsula for the Cook Inlet alternati vet a
l5-mile subsea pipeline would be required to
cross beneath Cook Inlet. The a1ternati ve
pipeline route to Gravina. an alternative in
the Prince William Sound area, would requi re
two subsea crossings of Beartrap Bay and
Comfort Cove for a length of between 0.5 and
2 mile.

Const ruct i on of t he Cook In 1et sub sea
pipeline crossings would require the use of
a large pipeline lay barge cq>ab1e of
handling the concrete coated 36-inch
diameter pipe. Welding of pipe joints and
ccmp1etion of the coating process at the
joints would be acccmp 1ished on the lay
barge. and the completed section would then
be lm..ered to the sea floor. The pipe would
then be buried using a jet sled equipped
with high-capacity ai r1ift pump s.
Provisions for excavating and removing
occasional boulder size material from the
pipe alignment and trench would be
incorporated in the construction plan.

Due to the extreme tidal fluctuations
and currents found in Cook Inlet. a
multipoint archoring system would be
required to hold the lay barge in position.
The presence of the 1ay barge and it s
multipoint archor system would result in the
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Table 1.9.5-1 Summary of Major Facility Components for the
Proposed Project and A1ternatiyes

Prince William Sound Cook Inlet
IProposed
Project Alternatives Alternatives
IAnderson liraVlna I GoTd I Robe ~arrlet I Bou Ider1 l:ape

Bay Creek Lake Point Point Starichkof
-

Pipeline to 797 807 797 783 826 791 856
LNG Site (miles)

Compressor Station 10 10 10 10 11 10 11

Elevated River -
Crossings 4 4 4 4 6 6 6

Subsea Pipeline None 2 None None None 15 15
(mil es)

Length of Loading
Line (miles) <1 <.1 <.1 5 >1 >1 >1

Ferry Loading yes no no no yes no no

Construction Camp
at LNG Pl anti
Terminal Site yes yes yes yes yes yes yes

need for a traffic control system for
vesse1s bound to and from t he Po rt of
Anc rorage during too construction phase.
Additionally. pipe burial depth should be
sufficiently deep to provide adequate
protect i on from anc ro r d raggi ng and
protection from scour.

1.9.5.4 Loading Lines

All three of too Cook Inlet area
alternati ve locations would requi re a
loading line greater than 1 mile in length
from t he LNG storage tanks to the 10adi ng
berth as described in Subsection 2.5. The
cryogenic loading lines between the LNG
storage tanks and the marine terminal would
be less than a mile for too proposed
Anderson Bay site and the Gravina and Gold
Creek alternative sites in Prince William
Sound area. The Robe Creek alternati ve
site. also in the Prince William Sound.
would requi re a cryogenic loading line of 5
miles in length.
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1.9.5.5 Ferry Landirgs

A ferry landing would be required at the
proposed site at Anderson Bay since there
would be no road access. The Harri et Poi nt
alternati ve on t he western s ide of Cook
Inlet would also require a ferry landing due
to the lack of roads in the area as
described in Stbsections 2.5 and 2.6.

1.9.5.6 Temporary Construction Camps at LNG
Plant Site and Mari ne Terminal

Due to the lack of road access to the
proposed Anderson Bay Site, a 1.700-bed
temporary camp would be required. The
remoteness of both the a1ternati ve Gravina
and Harriet Point site would also require a
temporary camp of about the same size as
described in Stbsection 2.3.1 Altrough Gold
Creek. Robe Lake. Boulder Point. and C~e

Starichkof are reasonably accessible to
existing infrastructure by roadways. each
site would probably require a construction
camp. somewhat smaller than the remote sites.
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1.9. 6. 1 1nt roduct i on

1.9.6 Project Evaluation Criteria

The following set of evaluation criteria
was developed to identify and evaluate
envi ronmentally acceptable and economically
feasible routes to transport Prudhoe Bay
natural gas to tidewater and on to Asian
Pacific Rim markets. The criteri a were
separated by major project
components--pipeline system, LNG plant site,
and marine terminal--and reflect project
design, construction and operational
requi rements. The criteria are presented
below and tl'eir ~plicability and importance
are described.

1.9.6.2 Pipeline

projects in similar topograpty, terrain and
soils, wetl ands, ana water crossings to
minimize potential construction and
operational problems and potential
environmental illlJacts. Avoid extremes of
topograpty and terrain, soils, and
hydrologic conditions that requi re the use
of new or innovative engineering techniques.

1.9.6.2.4 Maximize Opportunity for Parallel
Construction Techniques Along
Existing Facilities

Where faci1it ies are compatible the use
of parallel pipeline construction adjacent
to existing pipelines, transmission lines,
and roadways would maximize construction
efficiency and minimize the level of
environmental impacts.

1.9.6.2.1 Minimize Length of Pipeline

Minimize pipeline length to reduce total
area of envi ronmental disturbance, land
corrmitments, and resources used, includi ng
gravel and water resources. The pipeline
length also has a direct relationship to
construction, operational, and maintenance
costs; construction schedules; need for
additional compressor stations; and fuel
usage.

1.9.6.2.2 Maximize Use of Existing
Inf rast ructure

Use of existing construction
infrast ructure (access roads, construction
camps, airports, materials, and disposal
sites) as well as transportation corridors
and existing, developed residential and
commeri ca1 facil it ies in cit ies and towns
a long t he route reduces t he need to develop
such infrastructures for project needs and
redu ces resou rce req ui rement s.

1.9.6.2.3 Maximize Use of Proven
Construction Techniques

Maximum use of construction techniques
which have been used in the Arctic or for
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1.9.6.2.5 Avoid Areas of Potential
Geohaza rd s

Avoid, if possible,. areas of known or
potential geohazards that could affect the
integrity of the system, cause envi ronmental
disturbance, and/or cause unsafe conditions
during either construction, operations, or
maintenance. Potenti al geohazards include
slope instability, seismic fault lines, and
areas subject to soil liquefaction and
ava1anc hes.

1.9.6.2.6 Minimize Potential Conflicts with
Sensit ive Envi ronments

Minimize conflicts with sensitive
environmental areas by generally avoiding
proximity to those envi ronments. To the
maximum extent practicable, pipeline routes
should avoid conservation system units such
as national parks, preserves and forests,
endangered species feeding or breeding
areas, and wetlands.

1.9.6.2.7 Maximize Compatibility with
Current and Pl anned Land Use

Maximizing land-use compatibi 1ity 'as
well as avoiding direct land-use corf1icts
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to avoid use of undeveloped areas.
recreation areas, subsistence use areas.
wil dlife hab itat. and res ident i a1 areas fo r
t~ pipeline and compressor stations.

1.9.6.2.8 Minimize the Number of Water
Crossings

Pipeline route selection should reduce
the number of ri ver and st ream crossings to
minimize envi ronmenta1 impacts to fisheries.
bank stability. and ot~r potential effects
especially to areas of significant habitat
va lue for fi sh movement. sp awni rg.
overwintering. and rearing.

1.9.6.2.9 Avoid Permittino Conflicts

Avoid areas that would requi re a
potentially protracted approval processes or
unnecessary schedule delays. such as in
conservation system units and state 4(f)
1and s.

1.9.6.2.10 Minimize Potential Threat to
Nat iona1 Security

Joint use of areas with facilities
designated as important for national
security should be evaluated for its direct
beari ng on t~ ac hi evement of nat iona1
security goal s that depend on uninterrupted
economic activity.

1.9.6.2.11 Maximize Availability of Gas to
Alaska Consumers (if feasible)

The location of the gas pipeline in
proxi mity to t~ gre atest number of users of
natural gas provides a potenti al highest
future benefit of the project to consumers
along t~ route.

1.9.6.3 LNG Plant Site

1.9.6.3.1 Adequacy of Available Land

A minimum of 250 acres of suitable
terrain for construction of facilities would
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be requi red wit h an adequ ate buffer safety
zone to ensure public safety and security of
operations.

1.9.6.3.2 Avoid Areas with Poor Foundation
Character; st ics

A foundation of bedrock or a dense
glacial till with well-drained gravelly
material that has a low potential for soil
liquefaction during earthquakes and frost
action would provide good foundation support
for engineeri ng integrity and safety of
operation.

1.9.6.3.3 Avoid Areas with Faults

Avoid areas with active earthquake
faults to ensure safety of operations and
integrity of facilities and minimize
extensi ve engineeri ng desig n requi rement s.

1.9.6.3.4 Avoid Sites Potentially Exposed
to Seismic Sea Waves

The LNG plant should be sited so that
facilities are located above the highest
expected seismic sea wave run-up or with
adequate elevation to prevent flooding.

1.9.6.3.5 Minimize Length of Pipeline to
Marine Terminal

Minimize t~ length of the cryogenic LNG
pipeline from the storage tanks to the
marine terminal site for engineering
feasibility and operational safety.
(Maximum distance is 2.5 miles.)

1.9.6.3.6 Maximize Use of Existing
Community Infrastructure

The LNG plant site should have
reasonable access to existing community
infrastructure to provide for construction
and operational support. housing. adequate
transportation. and public services.
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1.9.6.3.7 Avoid Sensiti ve Envi ronmental
Habitat

Site location should minimize impact to
sensitive or unique environmental areas or
wildlife habitat in vicinity of the site.

1.9.6.3.8 Public Safety Considerations

The LNG plant site should be
sufficiently distant from residential areas,
ai rports, or critical facilities to ensure
adequate pub1 ic safety in the event of an
accident or spill.

1.9.6.3.9 Maximize Value-added Industrial
oppo rtun it i es

The LNG plant, where the cOlJllErical use
of natural gas for value-added industrial
use could be developed, offers the greatest
potential for development of this type of
indust ry.

1.9.6.3.10 Minimize Site Preparation
Requi rements

Avoid sites with topographic conditions
that require extensive preconstruction site
preparation and material requi ring disposal.

1.9.6.4 Marine Terminal

1.9.6.4.1 Minimize Exposure to Extreme
Oceanograp hi c Condi ti ons

The site should be located in an area
protected from extreme winds, high tides,
st rong current s, presence of sea ice. and
exposure to waves from storms and sei smic
events.

1.9.6.4.2 Mini mi ze Distance from Sin re to
60-foot MLLW Depth

ship-loadi ng terminal facil ity with
eng ineeri ng design, project safety, and cost
considerations.

1.9.6.4.3 Maximize Suitability of Tanker
Maneuvering and Ancrorage Area

Area of marine terminal must have
50-foot water depth close to srore and an
adequate navigation channel and turning
basin to meet safety requirements (minimum
2,OOO-foot turning diameter) and suitable
anc rorage are a wit h water depths 1ess than
200 feet.

1.9.6.4.4 Minimize Potential Hazards to
Navigation

Optimum tanker approach channels should
have a minimum widt h of 450 feet. mi nimum
water depth of 50 to 60 feet, and require no
sharp channel s, turns, or obstructi ons to
shipping. Ports of entry should have a
well-defined vessel traffic cont ro1 system.,

1.9.6.4.5 Minimize Potential Problems
Related to Soils and Geohazards

Potential seismic activity and marine
subsoil conditions (shear strength, bedrock
depth. liquefaction possibilities) must be
f~ctored into final site selection.
Geohazards considerations include magnitude
and probability of the occurrence of
earthquake and seismic sea waves created by
a subsurface slide.

1.9.6.4.6 Minimize Potential Threat to
Nationa 1 Securi ty

Minimize interaction with facilities
desig nated as impo rtant for nati ona1
security goals of uninterrupted economic
activity.

The distance from slnre to the LNG
tanker berthing area (60' M.LW depth)
di rectly affects the length of cryogenic
pipeline required from the LNG plant to the
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1.9.7 An Evaluation of Reasonable Range
Alternatives to the Proposed Action
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1.9.7.2.1 Minimize Length of Pipeline

Thi s section presents the results of the
application of evaluation criteria for the
pipeline route. LNG plant site. and marine
tenninal criteria. listed in Subsection
1.9.6. for tl"e proposed TAGS project and the
project alternati ves in the Pri nce Will i am
Sound and Cook Inlet regions. Section
1.9.7.2 surrrnarizes important aspects of
ratirg eoch alternative for each criterion
and provides the rationale for the ratirgs
listed in Table 1.9.7-1. Section 1.9.7.3
includes an evaluation of each a1ternati ve
with respect to tre criteri a established.

Results summarized in Table 1.9.7-1
indicate tre degree of favorability of the
proposed project a1ternati ves cons ide red for
each specific criteri on under discussion.
Categories are defined as follows.

Favorable - based on this criterion. the
site/alignment offers no impediments to
const ructi on and operati on of the
proposed facility.

Moderately Favorable - the
site/alignment has negative conditions
that could be mitigated with a
re asonable effort and expense within a
reasonable time frame and with a high
probabil ity of success.

Unf avorab1e - the site/alignment has
major negati ve conditions that could
probably be mitigated but with
unreasonably high expense. time frame,
and/or uncert ai nty of success.

Highly Unfavorable - the site/alignment
has major negative conditions that could
not be adequately mitigated with a
re asonable effort and expense. within a
reasonable time frame, and/or with a
hi gh prob abi 1ity of succes s.

1.9.7.2 Evaluation of Pipeline Criteria
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The distance to Boulder Point is similar
to the proposed action and is also
favorable. The magnitude of addit ional
pipeline length for both Cape Starichkof and
Harriet Point (of 59 to 29 miles.
respectively). however. would requi re one
more compressor station with attendant
increases in costs for constructi on and
operations and environmental impacts

.. associated with the presence of the f acil ity
and would be rated unfavorable.

The total length of the pipeline
rigtt-of-way from Prudhoe to Anderson Bay
would be 796 miles. With a maximum variance
;n pipe line lergth of only 14 mi 1es from the
proposed route. the Prince William Sound
alternative alignments are not significantly
different from each at rer or from the
proposed route. In general. such a
difference in length alone would not be
expected to greatly affect cost. time of
construction. or total area disturbed by the
pipeline and would therefore be rated
favorable. Gravina pipeline would be
~Proximate1y 10 miles longer than that
proposed for Anderson Bay and would rate
moderately favorable.

1.9.7.2.2 Maximize Use of Existing
Inf rast ructure

Along tre Cook In let regi ona1
a1ig nment s. avai 1ab 1e i nfrast ructu re is
vari able and discontinuous. From Livengood
through Minto Flats and again from north of
Willow through tre Susitna Flats. there
would be no infrastructure to support
construction. For the Harriet Point site.
trere would be little support ing
infrastructure for the more than 100 miles
of alignment from Willow beyond the minimal
arrount associated with the power 1ines to
tre Chugach Electric Association Beluga
generating facility and the Susitna to
Tyonek road system. More than 100 miles of
workpad and access roads would be required
to construct the pipeline segment between
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Figure 1.9.7-1 Criteria Evaluation Matrix for Proposed TAGS Project and Alternative Evaluations

Prince William Sound Cook Inlet
Proposed Alternatives AlternativesPro.1ectto:

Anderson Gravi na Gold Robe Boulder Cape Harriet
Bay Creek lake Point Star1chkof Point

Pipeline CrHe~ia ,
- Minimize length of pipeline 0 0 0 0 0 0 0- ~Iaximize use of existing infrastructure 0 01 0 0 0· © @- Maximize use of proven construction 'techniques 0 0 0 0 0 0 @- Maximize opportunity for parallel construction techniques 0 © 0 0 © @ ©- Avoid areas of potential geohazards © @ © @ ~ @ ~- Minimize potential conflicts with sensitive environments 0 @ 0 0 @ © @- Maximize canpat ibi 1ity with current and planned land use 0 @ @ 0 @ 0 @- Minimize the number of watE!r crossings @ 0 @ ® 0 0 @- Avo id pe nn it t i ng confl ic ts 0 @ 0 0 • • •- Minimize potential threat to national security 0 © 0 0 ® ® ©- Maximize availability of gas to Alaska consumers ~. @ @ ® 0 0 0

lNG Plant Criteria
,

- Adequacy of available land 0 0 0 • 0 0 0- Avoid areas with poor foundation characteristics 0 0 0 0 @ © ®- Avoid areas with faults @ ® @ ® 0 ® @- Avoid sites potentially exposed to seismic sea waves 0 0 0 0 0 0 0- Minimize length of pipe line to marine tennina 1 O· 0 G • ® © @- Maximize use of existing community infrastructure ® • ® ® 0 0 @- Avoid sensitive environmental habitat @ ® @ © @ 0 ®- Public safety considerations 0 0 @ 3 @ @ o·- Maximize value added industrial opportunities 0 • ® 0 0 0- Minimize sHe preparation requirements 0 © @ '0 0 0 0

Marine Tenninal Critieria

- Minimize exposure to extrane oceanographic conditions 0 0 0 0 0 0 0- Minimize distance fran shore to 60' MLLW depth 0 ® 0 0 ® ® ®- Maximize suitability of tanker maneuvering and anchorage area 0 0 0 0 ® 0 @

- Minimize potential hazards to navigation 0 ® 0 @ ~ ® ®- Minimize potential problems related to soils and geohazards 0 ® 0 0 0 0 0- Minimize threat to national security ® ® 0 ® ® @ ®

o Favorable
® Moderately Favorable
® Unfavorable
• 1I1ghly Unfavorable



S::CTION 1.0 INTROOUCTION, PURPOSE, t£ED, AND SCOPING

Willow and Harriet Point, making this
alternative unfavorable with regard to
infrastructure requi rements.

In addit ion to tre inf rastructure
requi rements for Minto Flats and Susitna
Flats, the Boulder Point route would require
infrastructure support for a 15-mile subsea
pipeline from the nort h shore of the Cook
Inlet near the mouth of the Susitna Ri ver to
Point Po~session on the Kenai Peninsula and
about 15 more miles of road construction
along a roadless pipeline right-of-way from
Point Possession to the first existing road
access to that ri gtt-of-way. For the
overall route the existence of suitable
infrastructure along much of the route,
including a parallel railroad and highway
system and population and commercial centers
in the Railbelt and Kenai areas, would be
somewhat counterbalanced by a lack of
infrastructure in specific areas to yield
Boulder Point a rating of moderately
favorable.

From near Boulder Point the route to
Cape Starichkof would be accessible to the
Sterling Highway and, thus, to the full
support capabilities of t he Kenai
Peninsula. This route is also considered to
be moderately favorable.

From livengocd southward the proposed
project alignment to Anderson Bay generally
follows the existing TAO S utility pipeline
corridor and benefits di rectly from the
potential use of a number of existing access
roads and camp pads used for TAPS
construction used for TAOS construction.
The route also makes maximum use of the
exi st ing hi ghway systems, ai rport sand
airstrips, and'population centers that have
supported similar construction and
operations activities in the past. The
route vari ations for Gold Creek and Robe
lake are insignificant as related to
available infrastructure, and these routes
are also considered to be favorable in this
regard.

The Gravina alignment is the same as for
Anderson Bay, Gold Creek, and Robe,.l.ake to
the vicinity of Keystone Canyon ne"ar

1-32

Valdez. From Keystone Canyon to the
terminus at Gravina, the alignment has no
infrastructural support. Constructi on
requirements would include roads and camps
for most of the 32 miles of mountainous
terra in between Keystone Canyon and
Gravina. Similarly, operati on of this
segment of pipeline would rely on
infrastructu re support from Valdez and
Cordova by marine or air service. Even with
consideration of the highly favorable
inf rast ructure of the route to Keystone
Canyon, the overall Gravina route
inf rast ructure would be considered
unfavorab1e.

1.9.7.2.3 Maximize Use of Proven
Construction Techniques

Const ructability for the Cook In let
alternative routes from livengood to Cook
Inlet in general would not be expected to
pose greater problems than for the prqJosed
TAGS alignments. The much smaller existing
data base upon which to base engineering
design could lead to construction delay as
problems are found along the route (e.g., a
compl icated aeri al crossing of Hurricane
Gulch), potentially less suitable soils and
drainage condit ions in the Susitna Flats,
and difficulties with the subsea pipeline
crossing of the Cook Inlet.

For Boulder Point, the need for a
15-mile subsea pipeline across Cook Inlet
represent s an impo rtant add iti ona1
constructabi lity consideration. Extension
of the pipeline route to Cape Starichkof
adds crossings of several heavily utilized
spo rt fi shi ng st reams, inc1ud i ng the Kena i
River. It also traverses extensive areas of
poor drainage and areas whHe there was
extensive grouM breaking as the result of
the 1964 earthquake that might be expected
to have a similar response to future seismic
events. On the basis of these factors, both
the Boulder Point and Cape Stari chkof sites
are conside red unfavorable in te nns of
const ructabi 1ity.

Constructability considerations for the
route to Harriet Po int--in addit ion to those
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mentioned for the route from Livengood to
Cook Inlet excluding the subsea Cook Inlet
crossing--are seismic activities, crossing
extensive wet1 aoos, and the potential for
flooding by the Drift and Chakachatna rivers
due to bursting of glaci al lake dams or
glacial melt. Volcanic activity is also
severe in the area. Seismic considerations
include a crossing the the Castle Mountain
Fault, extensive ground breaking and
cracking, and seismic activity associated
with severa 1 nearby active volcanoes.
Overall these factors would be considered to
be unf avorab1e for thi s route.

Construction of the TAGS pipeline
through the terrain types found from
Livengood to Anderson Bay would rely on
engineeri ng designs and construction
techniques proven through construction of
the TAPS pipeline along the same corridor as
well as with the authorized ANGTS gas
pipelines which had an approved design for
basically the same system as the proposed
TAGS through Delta Jurction. Pipeline
routes to alternative sites at Robe Lake and
Gold Creek would similarly rely on proven
construction techniques in known geological
aoo geotechnical envi ronments. Robe Lake
would be considered as favorable. HO\Ever,
because the last 3 miles of pipeline
alignment to Gold Creek would be located on
steep sideslope, this route would be rated
as moderately favorable. The pipeline route
to Gravina would requi re routing through 32
miles of glaciated mountainous terrain
through the Chugach National Forest and a
2.1-mile mountain tunnel. In terms of
constructability, this route alternative
would have to be considered as unfavorable.

1.9.7.2.4 Maximize 0pEo rtunity for Parallel
Construction Technigues Along
Existing Faci1itiies

Each of the three Cook Inlet
alternatives also has lengthy stretches with
no parallel access. These include lengths
through Minto Flats for approximately 70
miles and Susitna Flats for approximately 50
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miles, Cook Inlet submarine crossings, and
that port ion of the route to Boolder Point
and Cape Starichkof on the northern part of
the Kenai Peninsula, pri or to convergence
with an existing pipeline corridor. Boulder
Point aoo Cape Satrichkof would be
moderately favorable.

Construction efficiency would be
maximized and envi ronmenta1 impacts
minimized for the routes that closely fol low
existing pipeline and transportation
corridor. The proposed route to the Pri nce
William Sound sites in Port Valdez all
benefit from a close association with TAPS
and its existing access roads and have been
rated favorable for this criteri on.

Gravina departs from the TAPS line at
Keystone Canyon and then proceeds through
the Chugach Mountains and the Chugach
National Forest for approximate1y 32
mi1es--an area with no existing access from
which to utilize parallel construction--and
is rated as moderately favorable.

For the Harriet Point Alternative, the
pipeline would be routed along the west side
of Cook Inlet, partially paralleling an
ex isti ng small-d i ameter gas pipe1i ne and an
exi st ing oil pi pe 1ine near Drift Ri ver, and
would be moderately favorable.

1.9.7.2.5 Avoid Areas of Potential
Geo 10gi c Hazard s

Alignments to the Cook Inlet must pass
through a similar range of geohaza rdous
conditions as the proposed alignment,
inclUding crossirgs of the Minto Fault and
the r~cK inley strand of the Denali fault
system, marshlands, the Tanana Ri ver with
its multiple shifting channels. The Boulder
Point and Starichkof alignments must cross
the Cook Inlet with a 15-mi1e subsea
pipeline and cross the Castle MountaiD fault
system. The Cape Starichkof alignment
further traverses 15 miles of terrain
susceptible to seismically-induced failure.
As geohazards are much less well-known along
both the Boulder Point and the Stari chkof
alternatives. these routes are rated
unfavorable for geohazards.
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The Harriet Point alignment runs
para lle 1 to He Basin Bay Fault which
intersects the Castle Mountain Fault. The
Castle Mountain Fault has and is the site of
many earthquakes. This route also transits
are as whi ch cou1d be su scept ib1e to
seismically induced cra:king and ground
breakage and is located with the vicinity of
two active volcanoes. Harriet Point is
rated as unf avorab1e.

Geologic hazards are natural or man-made
geologic conditions that potentially
endanger life and property. Geologic
hazards that TAGS may encounter during its
design life include mass wasting, ground
subsidence or heave, eart hquake-induced
ground failure, glaciating, snow avalarche,
erosion, flooding, and tsunamis or seiche.
As TAPS demonstrated,· technology is
avai 1ab1e to identify these hazards,
determine their probable severity, and to
mitigate Heir effects in siting, design,
and construction.

Geohazards are considered as moderately
favorable for the proposed alignment because
the hazards have been identified and taken
into cons ide rat ion in the siting and des ig n
of TAPS.

The difference in geohazan:ls between
ro utes to Rooe lake and Gold Creek differ
from the proposed alignment in p assi ng
through some additional avalanche and
landslide areas but are not considered
overa 11 to present major differences in
engineering design requirements. These are
also rated as moderately favorable.

The 32 miles of alignment, unique to
Gravi na alternative, pass through the
heavily glaciated Chugach Mountai ns, through
areas with avalanches and landslides near
tunnel entrances, and crosses the Jack Bay
and Gravina faults. This a1i~nment is
considered to be unfavorable.

1.9.7.2.6 Minimize Potential Conflicts with
Sensitive Environments

Cook Inlet alternatives impinge on
several sensitive areas avoided by proposed
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action. South of Livengood to Tanana, the
Cook Inlet pipeline traverses Minto Flats,
an important waterfowl and subsistence use
area for Alaska Natives. A compressor
station and an access road would also be
requ i red in thi s genera1 area for the 1if e
of the project. The alternati ve pipeline
route passes through the eastern edge of
Denali National Park and Preserve. which,
aside from any question of obtaining
congressional approval for this part of the
right-of-way, is the most heavily visited
park in Alaska. Pipeline construction
activities could directly interfere with
park traffic and disturb the aesthetics and
scenic qualitites for park visitors from
north of the park on through Broad Pass and
south through Denali State Park. South of
Willow, the Cook Inlet route passes through
the Susitna Flats, which are characterized
by high waterfowl use, several highly
productive anadromous fish st reams, and
associated high recreational use. Whether
potentially increased access is considered
as positi ve in promoti ng use and development
or as negative in disturbing the ecosystem
and changing the character of this area for
re creat i ona1 use, it is quite 1i ke ly th at
construction of a pipeline through this area
would produce changes in the Susitna Flats
area. A compressor station and access road
would be required in the Susitna Flats for
the life of the project.

In addition, the Boulder Point route
crosses a small part of the Captain Cook
State Recreation Area. The Cape Starichkof
route would cross the Kenai River Management
Zone, heavily used by both sport and
cOll'lTercia1 salmon fishennen.

The Harriet Point route passes through
critical waterfowl habitat, including
nest ing are as of the rare tu le goose and the
Trading Bay State Game Refuge with critical
moose, brown bear, and other habitat and
si gnifi cant salmon st reams.

Boulder Point and Cape Starichkof were
considered as moderately favorable and
HarM et Point unf avorab1e on basi s of these
factors.
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The proposed TAGS route follows existing
ut il ity corri dors for the ent ire leng th am
poses minimal change in character or use of
envi ronments along the BOO-mile corridor. A
few specific areas are near areas known to
be used by threatened or endangered species,
mainly pereg rine fal cons near Grapefruit
Rocks am along the Tanana River and bald
eagles south of Keystone Canyon. Minor
rout ing adjustments am other mit i gat ion
such as timing of construction should
effective ly avoid any potent ial impacts.
The routes to Anderson Bay, Gold Creek, and
Robe Lake are considered as favorable. The
route to Gravina must continue across 15
miles of undeveloped Chugach National Forest
land. With the linear aspect of the
intrusion, the low potential for
postconst ruct i on imp act s of a bu ri ed
pipeline, am the absence of conflict with
current use of t his forest land, t his route
is considered as moderately favorable.

1.9.7.2.7 Maximize Carpatability With
Current am Planned Land Use

The three Cook Inlet alignments (from
Livengood to Cook Inlet) traverse the
eastern end of Denali National Park and
Preserve. which would pose a major potential
land-use conflict due to the Alaska National
Interest Lams am Conservation Act
(ANILCA). Aside from problems related to
penuits am ~prova1s with ANILCA Title XI
(see Subsection 1.9.7.2.9 discussion),
pipeline construction activities would
interfere with the current use by visitors
to the park in tenus of both aesthet ics and
traffic flow. The pipeline also would cross
~proximately 70 miles of roadless fish and
wildlife subsistence habitat in the vicinity
of Minto Flats; would traverse highly
utilized fishing and recreational areas
along the Alaska Railroad/Parks Highway
co rrido r, inc ludi ng McK i nley Vi 11 age, Denali
State Park. am the Narcy Lakes Recreation
Area; and would cross approximately 50 miles
of undeveloped area in the Susitna Flats
area. The alignment to Boulder Point would
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traverse 17 miles of the Susitna Flats State
Game Refuge, the edge of the Kenai National
Wildlife Refuge, and the Captain Cook State
Recreation area. From Boulder Point to Cape
Starichkof the alignment crosses se~ral

heavi ly utilized sport salmon fishing
streams and the Kenai National Wildlife
Refuge. The route to Harri et Point on the
west side of Cook Inlet is largely
um eve 1q:>ed. It is an are a undergoi ng
significant change. In addition to an
established timber harvest area, a major
coal export program is being started. It
also would cross more than 20 miles of the
Susitna State Game Refuge. All three of the
Cook Inlet routes are considered unfavorable
because of land-use corf1icts at Minto and
Denali National Park and Preserve.

The proposed alignment from Li vengood to
Anderson Bay follows a designated
transporation and utility corridor through
the Pri nce Wi 11 i am Sound area. The proposed
alignment traverses portions of Quartz Lake
State Recreational Area (SRA), Dry Creek
State Recreation Site (SRS), Worthington
Glacier SRS, and Blueberry Lake SRS. The
alignments to Rcbe Lake and Gold Creek
alternative sites pass near several existing
or proposed recreational sites in the
vicinity of Rcbe Lake, including the
Salmonberry Ridge Ski Hill and the proposed
bike trail extensi on No.3. Beyond Robe
Lake, the route to Gold Creek passes near
the Robe River Neighborhood Park and the
proposed Robe Ri ~r Fishi ng Platform (Valdez
COO 1986). The Gold Creek route would also
pass through state lams proximate to the
city of Valdez, the Valdez Airport, and the
proposed Gold Creek Trail (CSS 1986).
Because the final pipeline segment
repr esent s suc h a sma11 pro po rt i on of t he
total alignments am nearly any impacts on
these existing and planned land uses would
be due to constructon only, the Gold Creek
and Robe Lake alignment has been rated
overall as favorable and similar to the
proposed Anderson Bay route.
. The pipeline alignment to Gravina

~< •

transits approximately 15 miles of the
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Chugach National Forest. The Forest Service
has defined a management direction for the
Gravina Management Area that includes
maintenance of landscape character and
"d i spersed recreat i ona1 oppo rtun it i est. as
we 11 as enhancement of marl ne ori ented
rec reat i ona1 oppo rtun it i es and fi sh
habitat. Installation of 36-inc h gas
pipeline would not necessarily interfere
with tt-ese cbj ectives. Thi s alternative is
considered as moderately unfavorable on the
basis of its potential conflict with the
Chugach National Forest Plan (U~S 1984).

1.9.7.2.8 Minimize the NtII1ber of Surface
Water Crossings

Approximately 100 st reams are crossed by
Cook Inlet regional pipeline alignments
between Livengood and Cook Inlet. Though
total stream crossings are fewer for the
Cook Inlet routirgs to Boulder Point and
Cape Starichkof. many of tt-ese are heavily
utilized by anadrOOlous fish and recei ve much
t-eavier recreational use than the streams
along the proposed route. By c~arison

with streans crossed by tt-e proposed
alignment. the Boulder Point and Starichkof
are considered to be favorable and Harriet
Point to be moderately favorable due to the
sensitivity of toose streams crossed.

The pipeline route from Livengood to
Valdez would have to cross approximately 150
st re ams and ri verso Most of these streams
\Ere also crossed by the TAPS pipeline and
will be crossed by ANGTS. The difference in
total stream crossirgs between Gold Creek,
Robe Lake. and the proposed Anderson Bay
project site is two less for Rcbe Lake, two
more for Gold Creek. Each of these three
alignments is considered to be favorable
with respect to stream crossirgs. The
alignment to Gravina has approximately six
additional streams, plus it crosses Charter
Bay and Comfort Cove on Pri nce Wi 11 i am So und
and would therefore rate unfavorable.

1.9.7.2.9 Avoid Permitting Conflicts

The Livengood to Cook Inlet al ternati ve
alignment passes through several areas that
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pose major permitti ng issues rega reli ng
pennits and approvals. Subsistence use in
the Minto Flats area, heavily used
anadromous fish streams. and crossing the
presence of the Denali State Park and
Susitna Flats State Wildlife Refuge make the
difficulty of obtaining permits through
these are as potentially difficult. However,
the most difficult segment to permit along
the Cook Inlet alignments would be for that
required through the Denali National Park
and Preserve.

On tt-e basis of the requi renent of
ANILCA. Title IX. a Congressional approval
would be requi red for a right-of-way through
Denali National Park and Preserve and a
suitab le al ternati ve to that al ignment
designated, namely the action proposed to
construct tt-e TAGS project to Anderson Bay.
All three Cook Inlet alternatives are
cons i dered to be hi gh ly unf avorab1e due to
the project time delays that would be
i nvo lved in any attempt to secure
Congressional approval when the prq:>osed
route to Anderson Bay would avoid the Denali
National Park and Preserve enti rely.

The procedure under 43 CFR 36 for
authorizing a pipeline through Denali
National Park and Preserve would require
among other thil'l;;js:

Joint preparation of the environmental
inpact statement by all appropriate
federal agencies, including the
Dep artment of Transportati on.

No federal approvals for any part of the
proposed pipeline system until all the
provi sions of 43 CFR 36 are met.

A detennination that there are no other
al ternati ve modes of access 0 r any
economically feasible and prudent
alternati vee

Since the National Park Service lacks
aut hority to issue rig hts-of-way fo r
pipelines under Section 28 of the Minerals
Leas ing Act of 1920 (30 USC 185), approval
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of the proposed TAGS project through a
port ion of tte Denali Nationa1 Park and
Preserve therefore would requi re:

A specific determination that ".
trere is no economically feasible and
prudent alternati ve route for the
system."

A recorrmendation by the National Park
Service to the president that the TAGS
should cross a portion of the Denali
National Park and Preserve.

A presidential recorrmendation to
Congress support ing legislation to
aut ho ri ze const ruct i on of t he TAGS
project through Denali National Park and
Prese rYe; and fi nally

An act of Corgress approvi ng a TAGS
alignment through Denali National Park
and Preserve.

Since an acceptable envi ronmenta1 and
co st-effect ive a1ternat ive has previ ous1y
been reviewed and approved as discussed in
Appendix C " tre Cook Inlet alternatives
are unfavorable from a permit standpoint.

Nunber and type of pennits discussed in
Section 1.0 generally apply to both routes.
However, the process and timing to obtain
trese penn its is quite different. The
proposed alignment from Livengood to
Anderson Bay generally follows existi ng
transportation and designated utility
corridors and probably has less potential
pennitting conflicts since it is basically
adjacent to const ructed TAPS and aut mri zed
ANGTS to Delta Junction.

Additional technical reviews would be
necessary whenever TAGS would lie close to
ANGTS or to TAGS. Routirgs to Prince
William Sound would have more proximity
reviews than those to Cook Inlet.

Both Cook Inlet and Prince William Sound
routes involve military installations. Cook
Inlet has one, Prince William Sound two.
Cook Inlet routirgs would requi re permits
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from the Alaska Railroad; Prince William
Sound would not.

Air quality pennitting for the LNG plant
near Valdez would probably require a
monitoring program as discussed in
Subsection 5.6. Preliminary emissions
calculations indicate no major ai r emissi on
increase from the facility as identified in
Subsection 5.6. The route alignments to
Anderson Bqy, Rebe Lake. and Gold Creek
would differ only in permits related to land
use near Valdez. Though they might elicit a
difference in response from local agencies
relative to current land use plans, trere is
no current information to suggest that
either of these sites would be less
favorable in terms of securing necessary
pennits, and all are considered favorable.
The alignment to Point Gravina would pass
through approximately 15 miles of the
Chugach National Forest.
The forest is managed for multip le use,
tt'ere are no specific prOVisions for a
utility right-of-way. On the basis of
potential permitting problems which could
delay or halt the proposed project, the
Gravina alignment would have to be
considered moderately favorable.

1.9.7.2.10 Minimize Potential Threat to
National Security

Three questions must be answered with
rega rd to pipeline alternati ve al ignment s
and potential national security impacts.
First, would any of the alignments
potentially affect U.S. dependence on
foreig n ene rgy supp 1i es du ri ng a time of
international conflict when supplies might
be curtailed? Secondly, do any of the
proposed alternative alignments pose a
g reate r risk to t ~e security of the supp ly
from an action of war or terrori sm?
Finally, do the alignments pose any greater
or lesser ability to establish effective
security measu res to protect them?

No matter what the selected alignment,
with 800 miles of pipeline, trere would
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always be the potential for terrorism. None
of t~ alignments offers any greater or
lesser exposure to disruption. The only
obvious potential difference vis-a-vis
national security rests in the proximity of
t~ TAGS pipeline to t~ existing TAPS and
the authorized ANGST systems. Should it
ever become necessary to attempt to protect
the TAGS line from possible terrorist
actions. it would seem that security
measures to protect a single TAPS. TAGS. and
ANGTS corridor would have a greater
potent i a1 fo I" success than t ryi ng to secu re
two separate alignments through uninhabited
areas. On this basis the proposed alignment
to Anderson Bay and t~ alternatives to Robe
Lake and Gold Creek are all considered
favorable. and t~ Gravina and three Cook
Inlet alignments are considered as
moderately favorab1 e.

1.9.7.2.11 Maximize Availability of Gas to
Alaska Consumers

Cook Inlet alternati ve alignment s al so
pass near Fai rbanks. and potent i a1 future
gas use would be considered favorable. In
addition. t~ route parallels the Rai1be1t
from Fairbanks through the Matanuska-Susitna
Borough, providing potential direct future
gas supplies to the population along this
corridor. The Boulder Point and Cape
Starichkof alignments provide a potential
future gas supply to an area
(Kenai/Soldotna) with the population and
industri al infrastructure to maximize the
potential for any possible future uses. The
HarM et Point alignment. though it veers
away from the prime population and
infrastructure areas as it heads to the west
s ide of the inlet. wou1 d pass t hroug h an
area that has current industri a1 facilities
(Be1uga Powe I" Pl ant, Dri ft Ri \Ie I" pet ro leum
faci 1ity) and is proposed for future
development (expansion of Beluga Power Plant
and development of Diamond Chuitna coal mine
and export terminal). On the basis of this
overall analysis. all Cook Inlet alignments
are considered to be favorable.
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Though t~re is no specific plan to
provide access lines to tap natural gas
flowi ng through t he proposed TAGS fo I" use by
public or commercial facilities along the
route, thi s c rite ri on cons iders the
possibi 1ity of gre ater access to potenti a1
future uses as a fa'wQrable characteristic.
The proposed alignment from Livengood to
Anderson Bay passes close to the Fairbanks
area. afford ing potential access to the
second-1 argest pcpu 1at ion cente I" in the
state. With the recent completion of the
Anc horage-F ai rbanks elect rica1 inte rtie and
with t~ presence of the Alaska Railroad
line from Fairbanks through Anchorage to
Seward, both future public and commercial
uses for natural gas are potentially
favorable. Ot~r than the Fairbanks area.
the route passes through only small
population centers through ttie remainder of
the route to the Valdez terminus. w~re

additional future possibilities may exist
for use of natural gas •

.The Robe Lake and Gold Creek alignments
are essentially t~ same as the proposed
project for this criterion and would be
moderately favorable. Gravina differs
mainly in that't~ alignment does not pass
as close to Valdez. w~re existing
infrastructure and resident population
provide greater potential for wanting a gas
supply or value-added industri es than does
Gravina. T~refore, the Gravina route would
be rated unfavorable.

1.9.7.3 LNG Plant Site

1.9.7.3.1 Adequacy of Available Land

At both Boulder Point and Cape
Starichkof. there would be adequate land
avail able to construct the LNG pl ant and
probably provide an adequate buffer.
However. t~ lands at the LNG p1 ant site and
for the buffer zone are under private or
Native ownership and development would be
uncertain. The site at Cape Starichkof is
adjacent to several residences and a
recreational use area. The Boulder Poi nt



SECTION 1.0 INTRODUCTIO'l. PURPOSS. M::ED. AND seOPING

site is rated as moderately favorable while
the Cape Stari cli<of site has been given a
rating of unfavorable. The Harriet Point
site is isolated from any at her use and has
adequate acreage for the construction of the
LNG plant site and an adequate buffer zone.
This site is rated as favorable.

The proposed LNG site at Anderson Bay
contains ~proximately 3)0 acres of
developable land with a 3.000-acre
uninhabited buffer zone surroundi ng the
shore side of the site whi ch provi des an
adequate zone to ensure public safety. The
site itself would be located on state-owned
land and the buffer zone is within both
state and federal lands. The Gold Creek and
the Gravina sites would be located on
state-owned possibly t he Chugach Nati vest
corporation land and have adequate land area
suitable for the development of an LNG plant
site and buffer zone. All three of these
sites are rated as favorable. The Robe Lake
site. though located on state lands with
adequate acreage for the construction of the
LNG plant. abuts to privately owned land
proximate to existing residential
deve lopment and a hi gh recreational use
area. This site is considered highly
unf avorab leo

1.9.7.3.2 Avoid Areas With Poor Foundation
Characteri st ics

The three Cook Inlet sites have an
abundance of glaci al till. gravel outwash.
and alluvial site. Each site appears to
contain foundation materi als which are
acceptable though not as desirable as the
bed rock base found at the four Pri nce
William Sound area sites and therefore would
be considered as moderately favorable in
this evaluation.

The Anderson Bay site is composed of a
series of be:lrock ridges mantled with
glacial till. presenting a good base for
facility foundations. Robe Lake. Gold
Creek. and Gravina sites are similar in
structure. presenting similarly fa\Orable
foundation conditions. .
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1.9.7.3.3 Avoid Areas '..lith Faults

None of the sites considered has active
faults identified that could pose design and
safety problems. Therefore. the proposed
Anderson Bay site and all alternati ves would
be considered as favorable with regard to
this criterion.

1.9.7.3.4 Avoid Sites Potentially Exposed
to Seismic Sea Waves

Boulder Point and Cape Starichkof would
be well above historical high water level s.
Harriet Point site would be elevated high
enough to withstand waves from seismic or
volcanic events. On the basis of potential
exposu re to seismic sea waves. all Cook
Inlet alternative sites were considered
favorable.

The configuration and orientation of
Port Valdez minimizes the potential that any
major tsunami generated in Prince William
Sound would have a major impact in the
port. The proposed facility at the Anderson
Bay site would be located above the highest
ant icipated seiche that might be expected to
develop through submarine landsl ides such as
occurred in Shoup Bay duri ng the 1964
earthquake when the site was exposed to a
maximum wave run-up of 78 feet (FPC 1976).
The Gold Creek site. at 300 to 500 feet.
would be well above any potential seismic
seawave. even though the 1964 run-up was 124
feet. The Rcbe Lake site (at 200 to 400
feet above sea level) would be both well
away froo the port and above the critical
heig ht.

The Gravina site would be located well
above the predicted 10- to 16-foot wave
hei ght and 3)- to 4O-foot wave run-up
elevation (FPC 1976). All sites were
evaluated to be favorable.

1.9.7.3.5 Minimize Length of Piping to
Marine Terminal

All three of the alternative Cook Inlet
sites have marine te rmi nal s located betw~en
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4,000 and 5,000 feet from srore. The length
of the loading lines would be within 2.5
miles and each would be considered
moderately favorable.

The requi red load i ng 1i ne 1engt his a
factor of the distance from the LNG plant to
the srore and the shore to the marine
berth. At the proposed Anderson Bay and
Gold Creek sites the distance from shore to
mari ne terminal would be ~proximate1y 500
feet as is Gold Creek, and Gravina would be
on the order of 1,500 feet. At Gravina it
would be about 1,500 feet. All of these
sites are rated as favorable for this
characteristic since LNG storage tank
faci lit ies are close to the shore line and a
minimal length of loadi ng line would be
requi red. The Robe Lake site would requi re
a;>proximaely 5 miles of loading line between
the LNG plant and the marine terminal since
the LNG plant site would be situated a
considerable distance from the marine
terminal. This site would receive an
unfavorab1e rating; in fact, t hi s 1engt h of
cryogenic loading line would be sufficiently
beyond the 2.5-mile limit set by the FPC
(1976a) that the site would be eliminated
from fu rt he r cons ide rat ion.

1.9.7.3.6 Maximize Use of Existing
Community Infrastructure

Of the three Cook Inlet sites, the two
on the Kenai Peninsula, Boulder Point, and
Cape Starichkof, would have excellent
infrastructural support, including highway
access, a conmarcia1 ai rport, available
support industry, population base, and
conmunities oriented toward expansion.
These are considered as hi ghly favorable for
this criterion. Harriet Point, on the other
hand, has no infrastructura1 base and would
be considered as unfavorable.

The proposed Anderson Bay LNG facility
site has several positi ve att ributes
associ ated with its proximity to Va ldez.
These include a small population base,
he using, sc hoo1s, ai rport, and hi ghway
access. Undoubtedly, these would requi re
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some expansion, but there is an excellent
infrastructure base to develop. The same is
true for the Robe Lake and Gold Creek
sites. All three of these would be
considered favorable.

Gravina offers no existing
infrastructu re f rom which to exp and. All
roads, ai n:>ort s, housi ng. and servi ces would
have to be built. All support services
would either be developed or imported by air
or water. Gravina would be rated as highly
unfavorable by this criterion.

1.9.7.3.7 Avoid Sensitive Environmental
Habitat

The proposed Anderson Bay site is
similar 'to much of the land surrounding Port
Valdez and Prince William Sound in general.
It does not have any particularly high
concentrations of shorebirds or waterfowl
and is not noted for use by marine mammals.
An active bald eagle nest has been spotted
to the west and outside of the buffer zone.
Of two streams that cross the site. one is

. utilized by anadranous fish. Assuming that
disturbance to the eagle nest can be
minimiZed. the site is considered to be
moderately favorable with respect to this
criterion.

The Gold Creek site is similar to
Anderson Bay with the excepti on that tte re
is important waterfowl use of nearby Island
Flats. There is an active bald eagle nest
within 0.5 miles of the site and an
anadromous fish stream crosses just north of
t he site.

The Rooe Lake site is up1 and of an
important salmon ~awning area and migratory
pathway but is itself not of major
importance as a sensiti ve envi ronment. Gold
Creek and Rooe Lake sites are considered
moderately favorable on the basis of limited
potential to impact sensitive environnents.

Sensitve aspects of the Gravina include
the presence of numerous bald eagle nests
and utilizaion of the area by sea otters.
harbor seals, and sea lions (FPC 1975).
Gravina is rated as unfavorb1e on this basis.
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Among the Cook Inlet sites considered,
Boulder Point has the least potential for
iOllact on critical habitat. All three sites
have vari ous amount s of 5P ruce wood1and and
mixed wetlands used by moose, bear, and
other small mammals. Separating Cape
Staric hkof is the site's proximity to
important anadromous fish streams, beach set
net sites, important salmon migratory travel
route to Upper Cook Inlet, and clamming
areas with attendant high recreati ona1 use.
Harriet Point is distinguished by
designation as critical habitat for moose,
Harriet Creek is an anadromous stream, and
the coastal intertidal zone is considered
critical for razor clams and harbor seals.
Boulder Point is considered moderately
favorable, and Harri et Point and Cape
Staric hkof are rated as unfavorable with
respect to potent ia1 impacts to sensitive
envi ronments.

1.9.7.3.8 Public Safety Considerations

Of the Cook Inlet sites, Boulder Point
and Cape Stari chkof are as both have a small
number of nearby residences, recreational
use in the are a and are cons idered as
moderately favorable and large areas of
privately held land in the vicinity which
could be developed in the future. At
Boulder Point residences in the vicinity of
the ltG plant site could be requi red to
re located depend ing on the need for a
specified exclusion zone. Harriet Point is
well away from a~ population and would be
rated as favorable.

The Anderson Bay site is well away from
residential, commercial areas and airports
and the A1yeska marine terminal. With
respect to public safety, in the event of a
major accident or 5Pil1 (as discussed in
Subsection4'.2.19}he Anderson Bay site would
be considered as favorable. The Gold Creek
site is away from residential or commercial
areas but in a heavy recreational use area.
The Robe Lake site is surrounded by
residences and is also heavily used for
recreation. Gold Creek would be considered
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as moderately favorable and Robe Lake high 1y
unfavorable from the point of public safety
in t he event of a majo r accident 0 r sp ill.
Gravina would be well away from any
population and is rated favorable.

1.9.7.3.9 Maximize "Value-added" Industrial
Opportunities

Of the Cook Inlet alternatives, those
sites with access to the strong
infrastructura1 base of the Kenai Peninsula,
Boulder Point and Cape Starichkof, are rated
as favorable. For Harriet POint, potential
secondary development would have to wait
additional infrastructure to support the
expansion, so this site would be considered
as favorable.

The proposed Anderson Bay site, as well
as the other two sites on Port Va1dez~ offer
some potenti a1 fo r de ve 10pment of secondary
industries in that the requisite
infrastructure and economic base are extant
in Valdez. With the presence of the TAPS
terminal operation and the proposed Alaska
Pacific Refinery, it could be expected that
future expansion would be limited only by
space and the community's ability to absorb
additional population. The potential for
industrial value-added opportunities for
these sites would be considered as
moderately favorable. With virtually no
infrastructura1 development. Gravina would
be considered as highly unfavorable with
respect to this criterion.

1.9.7.3.10 Minimize Site Preparation
Requi rement s

Boulder Point, Cape Starichkof, and
Harriet Point sites would requi re the least
site work for LNG plant construction and are
considered as favorable.

The proposed Anderson Bay site would
req ui re a substant i a1 amount of ea rt hwo r k
before const ruction. Soils are of good
quality overlaying bedrock, and site
preparation whou1d not pose major
difficulties. Excess material could be used
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to deve lop the const ruct ion wha rf,
off-loading area, construction support, and
laydown area. The situation is similar for
the Rcbe Lake am Gravina sites. am all are
considered as moderately favorable. The
Gold Creek site would require extensive
earthwork with the added problem of spoil
disposal for the vast amount of excess
material created during site preparation.
Gold Creek would be rated as unfavorable for
this criterion.

1.9.7.4 Marine Terminal

1.9.7.4.1 Minimize Exposure to Extreme
Oceanographic Conditions

Each of the three Cook Inlet sites must
deal with hi gh currents and waves, sea ice
that can include solid iced-up conditions at
Boulder Point, common occurrence of floating
ice "pancakes" in the range of 5 to 18
incres thick, am the possibility of seismic
sea waves. Tsunami risk is perhaps greatest
at Harriet Point due to t he presence of
active vo lcanoes near the site. Currents
and sea ice are greatest at Boulder Point.
Overall oceanographic conditions that could
affect operations and safety would be
considered to be unfavorable at all three
sites.

The proposed marine terminal site at
Anderson Bay is in an are a with low currents
and waves of less than 1 foot about 90
percent of tre time, very little sea ice,
and a less than average potential impact
from seismic sea waves. Thi s situation
would be similar at the ot l'er three
alternative Prince William Sound sites
considered in this analysis. The presence
of icebergs calved from Co1unbia Glacier in
ship channels of Prince William Sound is
closely monitored by the U.S. Coast Guard
and reported through the Valdez Vessel
Traffi c Servi ce am is not consi dered an
obstacle to operations. All Prince William
Sound sites evaluated would be considered
favorable with respect to oceanographic
conditions that would be encountered in
Alaska coastal waters.
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1.9.7.4.2 Minimize Distance to 50-Foot
Depth Isobath

At Boulder Point. Harriet Point, and
Cape Starichkof, the 50-foot isobath is
between 4,000 and 5,000 feet offshore.
Boulder Point, Harriet Point, and C~e

Starichkof are classified as moderately
favorable.

The 60-foot isobath is located within
500 feet of the shoreline for the prq:>osed
Anderson Bay site as well as for alternative
Gold Creek. The a1ternati ve Robe Lake site
60-foot isobath is approximte1y 2.500 feet
offshore but several miles from the LNG
plant site. The berthing area for the
Gravina a1ternati ve 1ies about 1,000 feet
offshore. On the basis of the di stance to
tanker berthing depth from the shoreline.
Anderson Bay. Gold Creek, and Gravina would
be considered favorable. but Robe Lake would
be ranked as unfa\Qrable.

1.9.7.4.3 Maximize Suitability of Tanker
Maneuver; ng and Anchoring Areas

Each of the three Cook Inlet sites has
adeq uate room fo r maneu ve ri ng and anc ho ri ng,
however, at Cape Starichkof these are areas
of significant longshore drift and shoaling
which could require dredging. Boulder Point
and Harriet Point rate fa\Qrab1y, and C~e

Starichkof is moderately favorable.
The area for anc ho ri ng and maneu ve ri ng

vessels is excellent at the proposed
Anderson Bay marine terminal 10cati on and
for alternatives Gold Creek and Gravina due
to the broad expense of open water with
excellent anchorage depth of less than 200
feet (FPC 1976a). These three locations
would be rated as favorable. The terminal
facility location wth the a1ternati ve Robe
Lake site would be proximate to the main
agg regati on of Valdez recreational and
commercial vessels and located at the head
of the Port Valdez, which would restrict
maneuveri ng room and 1imit anchorage areas.
The Robe Lake location would be considered
unfavorable with respect to this criterion.
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1.9.7.4.4 Minimize Potential Hazards to
Navi gation

All three of the Cook Inlet sites
benefit from a good system of navigational
aids and the requi rement for vessel s to be
accompanied by a state licensed coastal
pilot north of Kochemak Bay. All three of
t~se sites must contend with problems
associated with winter sea ice, shoal i ng,
and submerged outcrops. The Cape Starichkof
site in particular could requi re dredging to
re move sho a1s. Urc hart ed submerged outcrops
and boulders at Boulder Point pose definite
hazard. With major consideration to
navigation safety, Cape Starichkof and
Harri et Point sites are considered as
moderately favorable. and the Boulder Point
site is rated as unf avorable.

The Automated Vessel Traffic Service
already in place for t~ Valdez Arm, Valdez
Narrows, and Port Valdez and the limited
potent i a1 navi gat iona1 hazard s (except for
icebergs fran Columbia Glacier and those
re lated to shoaling and rock outcrops) make
the proposed Anderson Bay site and
alternative Gold Creek site favorable from a
navigability standpoint. The alternati ve
Robe 'Lake marine terminal site located near
the main aggregation of Valdez recreation
and commerci al vessels am in the general
vicinity of a sunken wreck would be rated as
unfavorable. Gravina does not have the
benefit of the Automated Vessel Traffic
Service but ot~rwise has favorable
navigation conditions and would be rated
favorable.

1.9.7.4.5 Minimize Potential Problems
Related to Soils and Geohazards

Cook Inlet marine terminal sites would
all be subject to erosion and accretion
problems associated with the high current
re gi me am documented movement of
large-scale mobile bedforms. Proximity to
active vo 1canoes l'.Ould expose facility
operations to adped risk of seismic sea
wave. Genera 1 eng ineeri ng soi 1
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characteri st ics re 1ated to shear strength
am liquefaction potential are considered to
be favorable, and the Cook Inlet terminal
sites are rated overa 11 as favorable.

At the proposed Anderson Bay site there
is minimal probability of a major submarine
slide in the area of the marine terminal.
The situation is similar in most respects to
the Alyeska marine terminal site. A slide
elsew~re in the harbor. such as occurred in
Shoup Bay during t~ 1964 earthquake, would
be expected to generate a sea wave that
could affect any terminal site in Port
Valdez. Such conditions would be
incorporated into facility engineering
design. At the Robe Lake terminal site
there is some degree of sediment instability
as evidenced by recurri ng submarine sl ides.
Also. there is considerable potential for
soil liquefaction and ground failure during
a seismic event. Little information exists
regarding submarine soils at Gold Creek;
however. the submarine slopes alorg the
front of the alluvial fan at the mouth of
the creek are probably similar to those that
underwent failu re in Shoup Bay du ri ng the
1964 eart hquake. The Gravina site has
favorable subsurface conditions with minimal
probabi lity of submarine slides (FPC 1976).
On this basis. the Anderson Bay and Gravina
sites are considered to be favorable, but
the Robe Lake terminal site is considered as
uri avorable because marine-specific
informati on on potenti al haza rds for the
Gold Creek site was not available. However.
based on the fact that the sites similarity
to Shoup Bay. the Gold Creek site should
probably be classed as unfavorable until
site-specific information could be developed
to suggest otherwise.

1.9.7.4.6 Minimize Threat to National
Security

None of the sites considered poses any
major a:lvantage or disadvantage to national
security from an econanic point of view.
The proposed TAGS LNG terminal and the
Alyeska marine terminal are located withi n
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3.5 miles of one anottEr. Operations to
secure and protect ttE two facilit ies in
time of national crisis would be facilitated
by ttEir proximity. Ole to the balance
between these .two factors, the proposed
Anderson Bay site and all alternatives
considered would be rated as favorable with
respect to thi s criteri on.

1.9.7.5 Evaluation of Proposed TAGS Project
and Alternatives Considered

1.9.7.5.1 Introduction

The sunmary of evaluation criteria
analyses (Table 1.9.7-1) provides a matrix
for cemparing the proposed action and the
alternatives considered. The overall
results of the criteria evaluation for the
proposed project at Anderson Bay are
SUllll1arized below, followed by a synopsis of
the evaluation of each of ttE alternatives.

1.9.7.5.2 Proposed Project - Anderson Bay

Evaluation criteria considered for the
proposed TAGS project was rated either
favorable or moderately favorable for each
criteri on.

Among c rite ri a fo r the Livengood to
proposed Anderson Bay route, only the number
of water crossin;)s and the potential access
of Ue pipeline to possible future uses
along the right-of-way ware rated higter
than for other alternatives.

LNG siting criteria for the Anderson Bay
site were: LNG plant and marine tenninal
siting criteria for Anderson Bay ware all
favorable or moderately favorable.

1.9.7.5.3 Boulder Point

Evaluation of the pipeline route from
Livengood to tte Boulder Point site
identifies nunerous criteria for which this
alternative is less desirable to the
applicant's proposed project, including a
15-mile subsea crossing of Cook Inlet. Most
significant are those factors ranked as
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unfavorable. These include use of proven
construction technology, geohazard s. and
land-use incoopatabi1ity. Permitting is
rated as highly unfavorable, largely on the
basis of the passage through Denali National
Park and Preserve. As discussed under
evaluation of individual criteria
(Subsection 1.9.7.2.9 ), this alignment for
this routing would requi re congressional
~proval.

For all criteri a related to siting of
the LNG plant, the Boulder Point site rated
at favorable or moderately favorable. The
Boulder Point ratings exceeded those for the
proposed Anderson Bay site only for
infrastructure. value-added development, and
site preparation. For all other criteria,
Anderson Bay was rated equal to or better.
Public Safety and marine terminal
acceptabi lity are superior at Anderson Bay.
The existing Kenai Peninsula infrastructure
would be better able to support construction
and operation of the facility with existing
community resources. The Kenai Peninsula
would probably be better situated to support
expanded ancillary projects should they be
possible. Thi rd, site preparation at the
Boulder Point site would requi re less
construction terrain disturbance. For land
availability, soil foundation
characteri st ics (presence of bedrock), and
the distance from the LNG plant to the
mari ne terminal, the advantage li es with the
proposed project.

Though characterist ics of the mari ne
terminal also all favor selection of the
Anderson Bay site, the Boulder Point site is
generally favorable. Rated as less
favorable were two criteri a for a Boulder
Point marine terminal--the distance from
shore to water deep enough for maneuvering
and bert hi ng is more than 4,000 feet and
navigational hazards, including shoaling,
submerged boul ders, outcro ps, ice
conditions, and excessi ve currents. Despite
ttese constraints the Boulder Point site
appears to be a feasible alternati vee
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1.9.7.5.4 Cape Starichkof

Cape Starichkof. which shares a coomon
alignment with the Boolder Point site as far
as Boulder Point. has one distinct
disadvantage--the extra pipeline length and
add itional canpressor stati on requi red to
transport the gas an addit ional 59 miles
would have many implication for construction
time and associated increase in impacts to
the envi ronment and cost s. The LNG site
characteri st ics are simi lar to those for
Boulder Point except that land availabil ity
would be more of an issue and the
environment in the Cape Starichkof vicinity
is more sensitive with respect to fisheries.
shellfish. and recreational use of the
area. Marine terminal site characteristics
are also similar to those for Boulder Point
with the exception that navigational
hazards, uncharted submerged boulders and
outcrops, and potential sea-ice problems
would be less of a factor at Cape
Starichkof. The same permitting problems
associated with Denali National Park and
Preserve exist. Cape Starickof was rated as
less favorable than Boolder Point and is
eliminated from further consideration.

1.9.7.5.5 Harriet Point

The pipeline alignment to Harriet Point
poses problems over the Boulder Point and
Cape Strichkof alignments. Like Starichkof.
Harri et Point wou ld requi re a longer
pipeline and an additional compressor
stat ion. Most of t he route a long the
western shore of Cook Inlet is away from
available infrastructure to support
construction. Little data exist for
envi ronmental impact assessment and
engineering design analyses. The route also
passes through areas of sensitive
environments for wildlife and fisheries.
The LNG plant site has advantages of land
availability and little potential impact to
pUblic safety from an accident or spill
should one occur. One distinct disadvantage
for the LNG plant site is the lack of any
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infrastructure. Facility construction and
operation would be much more difficult and
costly since there is no community or
commercial base in the immediate vicinity to
support the project. The potential for any
secondary development would be curtailed.
Along with the permitting issue associated
with the crossing of Denali National Park
and Preserve. Harriet Point would be rated
as less favorable than Boulder Point and is
eliminated from furttEr consideration.

1.9.7.5.6 Gravina

For the pipeline from Livengood to the
site. Gravina was rated as unfavorable for
use of proven technology, geohazards,
land-use compatability. and permitting. All
of theses factors were related to the
segment of t he route from Keystone Canyon
through the Chugach Mountains, including 15
miles of routing through the Chugach

. National Forest. Though operation of a
marine terinal at the site had no serious
drawbacks for the LNG facility. Gravina was
considered to be highly unfavorable with
respect to inf rastructure for construction
and operation of the facility and with
regard to potential benefits that might be
derived from secondary developments in the
vi cinity of the plant. The Gravina site has
numerous di st i net d i sad vantages camp ared to
the proposed Anderson Bay site and should be
eliminated from consideration.

1.9.7.5.7 Gold Creek

The Gold Creek site rated as favorable
or moderately favorable for nearly all
eva1uat i on cri teri a considered. For th e
pipeline alignment the final segment passing
in proximity to Robe Lake and around the
outskirts of the city was not as fawrable
as that of the proposed project. The last 3
miles of pipeline alignment to the site
alorg the west shore of Port Valdez would be
located in an area of steep side hills which
would result in difficult construction.
movement of large volumes of material, and a



S;:CTION 1.0 INTRODUCTIOO, PLRPOS;:, ftED, AND SCCPING

broad visual scar along the mountainside.
The LNG plant site would require extensive
excavation and would pose the added problem
of disposing of an extensive volune of spoil
from the site. Use of the Gold Creek site
would negatively affect potential expansion
of the city and the recreational utilization
of the Gold Creek areas am would require
major site mrk and spoil disposal.
Although the rating of the Gold Creek site
was similar to the proposed Anderson Bay
site, it did not q>pear to have any
substanti ve ad vantages over t he proposed
TAGS project am would be eliminated from
fu rt he r cons ide rat ion.

1.9.7.5.8 Robe Lake

Though the Robe Lake alternati ve would
re su 1t in the short est pi pe 1i ne,
consideration of the LNG site and the
associ ated marl ne tenn ina1 faci lity
immediately highlight the major concerns
with thi s alternative. Land that would be
utilized for the U>G plant is in the midst
of res ident ia1 and recre at iona1 use areas.
Major site mrk would be requi red for the
facility. Resultant impacts on aesthetics,
interference with recreational use, and even
remova 1 of the parce 1 of land from th at
available for residence or recreation would
be major drawbacks to the implementation of
this site for the TAGS project. Though the
safety record for LNG plants is excellent,
should a catastrophic accident or spill
occur, thi s site would be the worst among
the TAGS alternatives in terms of potential
impact to public safety. Further, the
distance from the LNG plant site to the
shore line am the distance from shore to
water deep enough for tanker maneuve ri ng and
bert hing combine to require a 5-mile
cryogenic loading pipeline from the plant to
the LNG tanker loading are a. The
engineering and cost of such a line would
make it nearly infeasible. The location of
t he be rthi ng and maneuve ri ng a rea wit hi n the
harbor has disadvantages' with respect to
navi gat i ana1 safety, t he nearby ai rpo rt and
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the submarine soils in this region of the
harbor are not favorable to development.
Overall, the Robe Lake site should be
eliminated from consideration.

1.9.7.6 Summary

Overall, of the three alternatives
considered for the Prince William Sound
region, Gold Creek is the only one that
appears comparable to the proposed Anderson
Bay site. However, due to the extensive
earthmrk requi red for the LNG plant site
and the associated spoil disposal
requirements, the difficult pipeline
constructabi lity for the last 3 miles to the
site, and the greater negati ve ifllJacts on
city of Valdez recreational use and
potential future expansion, this a1ternati ve
offered no distinct advantage to the
proposed project at Anderson Bay.

Neither of the Cook Inlet alternatives
to Cape Staric hkof nor Harriet Point offers
engineering, environmental, cost, or safety
advantages over'location of a facility at
Boulder Point. The cost, time, and
additional ilJl)acted area associated with the
Cape Starichkof and Harriet Point sites make
them less desirable options and therefore
eliminated from further consideration.

1. 10 INTENDED US;: AND AUTHORI ZING ACTION

In accordance with NEPA guidelines the
aut hori zat i on to canst ruct and ope rate the
proposed TAGS project requires the
completion of an EIS which adequately
addresses the significant issues rai sed
during the scoping process, alternati Ve
means of achieving the proposed project's
objectives, and an adequate assessment of
the potential effects of the proposed
project. The Draft EIS (DEIS) would be
circulated to the public as well as review
agencies for a minimum 60 day formal review
period. Comments to the DEIS would normally
be submitted in writing, but public meetings
would be held during the review period to
solicit comments on the DEIS. All comments,
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both oral and written, would be evaluated
and individually addressed in the FEIS. The
FEIS again would be ci rculated to the
public, review agencies, and all those who
cornnented on the DEIS.

Once a permit decision has been
detennined, a fonnal public Record of
Decision (ROD) is prepared by each federal
pennitting agency. The ROD identifies the
permit decision made, the alternatives
considered, and any mitigation, monitoring,
and other means to avoid or minimize
envi ronmental i""acts. A minimum of 60 days
must elapse before any tre BLM decision can
be i""lemented due to the requirement for a
60-day congressional review period for major
pipeline rights-of-way.

If issued, the BLW s ri ght -of-way gr ant
would contain general and technical
stipulations. Should the right-of-way grant
be signed, YPC would submit a detailed
construction and use plan to the designated
federal authorized officer for review by the
agency. The const ruction and use plan would
be developed for federal lands in accordance
with applicable federal regulations
contained in 43 CFR 2882.2-4( c), designed
for the management of oi 1 and natura 1 gas
pipelines and related facilities. At
minimum the plans would include:

Sc hedu 1es fo r const ruct i on of the
pipeline and all related facilities and
estimated construction costs;

Plans for protection of the environment
during construction, operation,
maintenance, and abandonment of the
pipe line;

Plans for e~rgency repair of any
rupture duM ng operation, containment of
effluent, and restoration of damage.

Likewise, the USACE would use the FEIS
to he lp in it s deci s i on to app rove or
disapprove the proposed TAGS project. USAGE
would fi rst deal with the design concept and
project alignment alternati ves only, which

1-47

preclude any construction work until such
time as the second-phase review and approval
takes place. This would consist of approval
of specific civil engineering design for the
proposed TAGS project.

The State of Alaska would act on the
right-of-way grant under state regulati ons.
A FEIS is not a prerequisite to right-of-way
grants in the state.

BLM and the USAGE in consultation with
other state and federal agencies would also
conduct an environmental and engineering
review of the construction and use plan.
Following thi s review and determination by
the authorized officer that preconstruction
mitigation measures have been completed, a
Not ice- to-Proceed (NTP) wou 1d be issued.
Only then could construction begin. The
federal authorized officer would inspect and
monitor const ruction to ensure CO"" 1iance
with the NTP and all stipulations.

Subsequent to the requirements covered
by the EIS process but prior to construction
of the proposed TAGS project, YPC and TAGS
wou 1d have to CCl'q) 1y wit h va ri ous app rova1
requirements. To the extent known,
authorizing pennit actions and responsible
agencies are listed in Table 1.10-1.

1. 11 PROCESSING OF DB'ARf M: NT OF AA Mf
AUTHORlZATIOOS FOR TAGS PROJECT

The USACE would process the TAGS permit
awlication in two phases. The first phase
would consist of approval/di sapproval of the
project as described in the pennit
application and EIS. This
approval / d i sapp rova1 wi 11 deal wit h des ig n
concept and project alignment alternatives.
Should a pennit be issued it would contain
st ipulations whi ch preclude any construction
work until such time as the second phase
approvals take place.

The second phase would consist of
approval/disapproval of civil engineering
design for the TAGS project. The level of
detail would have to be sufficient for the
USACE, in consultation with federal and
state resource agencies, to identify



Agency

Department of Agriculture

Table 1.10-1 Authorizing Agency

Nature of Action Project Features

Forest Service

Department of Interior

Bure au of Lard Hanagement

Fish ard Wildife Service

Department of Defense

Army Corps of Engineers

Federal COllmmications Commission

Department of Transportation

Coast Guard

Highway Adninistration

Office of Pipeline Safety

Environmental Protection Agency

Department of Comrerce

Nat iona1 Harine Fisheri es Service

Advisory Counc il on Hi stoM c
Preservati on

Issue special-use permit for construction

Issue federal right-of-way grant

I ssue t~orary-use permits

Special use permits

Issue cultural and paleontological resource
use permits for survey and excavati on

Issue competitive mineral materials sales
contract

Consistency with existing land use plans on
federal lands managed by ILM-corridor-HRP
all Federal actions

Issue Biological Opinion on threatened or
endangered species of fish, wildlife, or phnts
as part of Section 7, Erdangered Species Act, for
all federal actions

I~lement provisions of Fish ard Wildllfe
Coord inati on Act

Issue permit(s) (Section 404) for placement
of dredged or fill materal in waters of the
United States or adjacent wet lands

Issue permit( s) (Section 10) for structures or
work in or affecting navigable waters of the
United States

Issue license to operate industrial radio service
'.

Approves Operations Manual

Issue permit (Section 9) for bridge crossings
of naVigable waters

Issue permit(s) to cross Federal-aid highways

LNG siting permit, pipeline safety standards

Issue NPOES permit( s) to discharge wastewater

Review oil spill contingency plans and spill
prevention, containment and countermeasure plans

Issue Biological Opinion on threatened or endan
gered marine mammals as part of Section 7,
Endangered Species Act, for all federal actions;
implement provisions of Fish and Wildlife Coordi
nation Act

Consultation on cultural sites

Buffer zone for LNG Terminal (These lands
have been identified as suitable for
selection and ownership transfer to the
state of Alaska)

Pipeline, access roads, material sites,
compressor stations, and communication sites

Temporary construction activities; staging
areas, material sites, fly-in camps and con
structi on ca~s

Materials sites, access roads, solid waste
disposal sites, and pern,anent c~s

ILM-managed federal land

Aggregate for project construct ion and oper ...
tion and maintenance

Pipeline

A11 project features

I~acts to marine, aquatic and terrestrial
resources

Pipelines, material sites, fly-in camps,
pennanent CilllllS, access roads, lay-down
areas 9 COfr1Jressor stations. terminal f! and
SO lid waste di !posa1 sites

Water diversion facilities and construction
resulting in alterations to water courses;
pipeline crossirg s, Anderson Bay berthing
facil ities

Communi cati ons

Harine terminal and berthing facilities 1n
Port Valdez

Temporary and permanent bridges over navi
gab Ie waterways

Pi peli ne and access road s

LNG plant site at Anderson Bay, crossirgs of
TAPS and authoM zed ANGTS

Any discharge of hydrostatic test water, dis
charge from tank storage facilities, LNG
wastewater discharge, compressor stati on
wastewater discharge, c~s ite wastewater
discharge

Pipeline, terminal, and berthing facilities

Harine terminal at Anderson Bay

A11 project activities



Agency

STATE (1' ALASKA

Governor's Office of Management
and Budget, Di vision of Govern
menta I Coo nli nat ion

Oepartment of Natural Resources

Table 1.10-1

Nature of Act ion

Coastal Zone Managenent Consistency
Oete rmi nat ion

Grant right-of-way

Water rights

(cant. )

Project Features

Pipeline and related facilities and the
Anderson Bay LNG plant site

Pipeline right-of-way, LNG pI ant site, and
marine te nninal at Anderson Bay

Pipeltne right-of-way, LNG plant site, and
marine terminal at Anderson Bay

",

Oepartment of Fish and Game

Oepartment of Envi ronmental
Conservat ion

Oepartment of Environmental
Conservation (continued)

State Historic Preservati on Office

LOCAl. GOVERNI'£NTS

North Slope Borough

Fairbanks North Star Borough

City of Valdez

Tidelands lease and material site permits

Special use permits

Issue competitive mineral material
sa les contract

Consistency with state land use plans 
Tanana Vaney, Copper River

Title 16 fish stream crossing

PSO air quality permits

Solid waste disposa I pennit

Wastewater disposal pennit

Splll contingency plan

Certificate of Reasonable Assurance (water
quality)

HazardOUs waste disposal

CuI tural resource clearance on state lands

Consultation on cultural sites on federal lands

Lant!-use permits

Land-use permits

Lant!- use permi ts

Issue Deve lopment Permit (for porti ons of proj
ect with in coastal zone, but outs ide port),
Federal Consistency Certification, Port Master
Plan Amendment, Development Permit, and port
development permit appeals
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Along pipeline on state lands and in Ii ver
floodplains, at Anderson Bay

Materia I, canp sites and solid waste d i sposa1
sites

Aggregate for project construction and
operation

Pipeline

Pipeline river and stream crossings

LNG plant and marine terminal; compressor
stations

Solid waste disposal sites

Hydrostatic test water, test fluids,
d01lestic waste

Placement of flll in waters and wetlands
of the United States

Radiographic waste, olly water

All project lands

All project lands

General project

General project

General project

Activities within the coastal zone for
development permi t and/or Port Master Plan
Amenclnent
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site-specific i~acts which may requi re
mit igation that was not identified in phase
one. This will likely be similar to that
used for evaluating site-specific impacts
for the Northwest Alaskan Pipeline project
(1"=1.000' alignment sheets for the pipeline
and roads).

By using this two-phase approach. USACE
and the resource agencies can focus their
review am evaluation first on design and
major alignment alternatives. Next they can
address tte localized iflllacts at
site-specific locations along the approved
route. Thi s method would allow focusing of
envi ronmental evaluations on the project as
a who le before shi ft ing the focu s to much
smaller s ite- specific envi ronmental
concerns. Site-specific mitigation
requi rements are generally not of sufficient
magnitude to significantly alter the design
or routing of a major project such as TAGS.
In addition. General Permits would be
developed (similar to the approach taken on
ANGTS) to authorize materi al sites, disposal
sites, and otter similar project components
to be ident ifi ed at a future time.

1.12 LEVEL OF INFORMATION REQUI RED TO
PROCESS THE ENVIRONl>ENTAL IWACT
STATEl>ENT Am, IF ltARRANTED, ISSUE
A GRANT OF RIGHT-OF-WAY UNDER THE
DEPARTl>ENT OF THE INTERIOR
REGULATIONS (43 CFR 2800)

The level of information requi red to
assess reasonable options am tte probable
envi ronmenta1 consequences t te reof va ri es
according to tte specific decision ripe for
acti on.

CEQ Regulations (40 CFR 1502.20 and
1508.28) provide a mechanism to encourage
federal agencies to tier their evaluations
under NEPA " ••• to eliminate repetiti ve
discussions of the same issues and to focus
on the actual issues ripe for
decision ••• " The NEPA evaluations and
the federal decisions associated with the
proposed TAGS would be tiered. The first
phase, focus on envi ronmenta 1, soci a 1, and
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economic effects of construction and
operating and maintaining a large-diameter,
chilled, buried gas pipeline system from
Prudhoe Bay to a LNG plant and marine
terminal at Anderson Bay.

The second tier would focus upon whether
an export license would be granted. During
the export evaluation phase, issues
associated with the national decision on
international relations between Canada and
the United States and J~an and the United

"0 States as well as the best long-term use of
the natural gas resources of the Alaska
Nort h Slope would be determined. Should
export as proposed in the TAGS project be
deternlined to be in the best national
interest, a final tier of NEPA COlllll iance
am federal decisions would involve
site-specific evaluati on and approval of the
proposed and final designs for construction
and operation of TAGS. If issued, the Grant
of Right-of-Way would contain specific
requirements for tiering action at export
and for, review, approval, and monitoring
decisions by the federal gO\ernment.

The proposed TAGS involves several
distinct phases with increasing levels of
detailed information. The key evaluations
and decisions associated with TAGS are:
preparation of the EIS. federal
authori zations based upon the concepts
evaluated in the EIS, state authorizations.
president ial approval for export of Alaska
North S lope natural gas. and then federal
and state authorizations to proceed based on
site-specific detai led engineering
information developed by YPC.

The tiered decision process to be used
in the TAGS project is not new. During the
several years that the legal issues were
being resolved for the Trans-Alaska Pipeline
System, Alyeska Pipeline Service Company
continued developi ng detail ed enginee ri ng
design information. Hence. by the time the
legal issues were resolved the level of
information available at the grant stage had
progressed substantially.

The Alaska Natural Gas Transportation
System (MGTS) went through a series of
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steps similar to that proposed for the TAGS
project. The EIS was completed as a
suw lement to the El Paso proposal to
construct a buri ed, chi 11ed gas pipeline
fran Prud hoe Bay to a t idewate r LNG plant
and marine terminal in Prince William
Sound. The project that became ANGTS had no
eng ineeri ng data, envi ronmenta1 inventori es,
or related infonnation at the EIS stage as
the time between the fi 1ing of the
awlication and the corpletion of the EIS
was approximately six months.

A period of several years passed between
completion of the EIS and the Grant of
Right-of-Way while Congress decided which of
the three gas pipeline proposals would be
authorized. During this interval, Northwest
Alaskan Pipeline Company continued to
develop detailed environmental and
engineering data so that it would be ready
to expeditiously build ANGTS and to meet the
requirements of the Federal Energy
Regulatory Conrnission as a rate based
pipe Hne.

The grant was issued without the anS'hers
to severa 1 cri t ica1 prob lems associ ated with
the new technology requi red to design
ANGTS. Accordingly, the grant included in
Stipulation 1.6.1, a requi rement that
certain information be developed and
submitted to the federal government for
review and approval. These special
requi rements of the grant include the
so-called 1.6.1 stipulation and the
fo llowi ng:

A. Pipeline Design Criteria Manual
(approved 4/16/85)

B. Teleconrnunications Design Criteria
Manual (approved 3/24/83)

C. Operati ons Cant ro1 Cente r Supe rviso ry
Control System Design Criteri a Manual
(approved 1/10/83)

D. Compressor and Metering Stations Design
Criteria Manual (approved 11/12/82)

E. Environmental Plans Approved and
Deferred Until Remobilization (approved
4/16/85)
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1. Ai r qual ity
2. Blasting
3. Cultural resource preservation
4. Environmental briefings
5. Liquid waste management
6. Camps
7. Materials exploration and extraction
8. Oil and hazardous substances

control. cleanup, and disposal
9. Pesticides, herbicides, and

chemicals
10. River training structures
11. Solid waste management
12. Visual resources
13. Seismic
14. Human/carnivore interaction

F. Plans Deferred until Remobilization
(detailed outlines conditional approval)
1. Corrosi on cont ro 1
2. Erosion and sedimentation
3. Restorati on

G. Pl ans Deferred until Rernobilization
( other)
1. Clearing

. 2. Fi re control
3. Quality Assurance/Quality Control
4. Pipeline contingency
5. Overburden and excess material

disposal
6. Stream, river, and floodplain

crossing
7. Surveillance and maintenance
8. Wetland construction

It should be noted that the permitti ng
process for ANGTS has been suspended at the
request of the Alaskan Ncrthwest Pipeline
Company. This includes final decisions by
the Federal Energy Regulatory Commission.
(see Offi ce of the Federa1 Inspector
Quarterly RePJrt to the President and the
Cong ress, 5/8/85 for specifi c details.)

In sunrnary. t he- ove ra 11 process bei ng
used for tiered federal decision-making and
for NEPA corrpliance for the TAGS project is
very comparable to those used for both TAPS
and ANGTS.



SECTION 2
.. DESCRIPTION OF THE

PROPOSED ACTION AND ALTERNATIVES



SECTION 2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

2. 1 INTRODUCTION 2.2. 1 Project Components

This section describes the proposed
Trans-Alaska Gas System (TAGS) project for
the transportation of natural gas from
Alaska's North Slope via a 36-inch outside
diameter (00) pipeline to a tidewater
facility at Anderson Bay, Port Valdez,
Alaska. At Valdez, the natural gas would be
converted to liquefied natural gas (LNG) for
ocean transport to markets in the Asian
Pacific Rim.

The following subsection details the
components of the proposed TAGS project and
the construction, operation, maintenance,
and abandonment phases of the proposed
project.

2.2 TAGS PROJECT

Yukon Pacific Corporat ion (YPC) proposes
to construct the TAGS. The system would
consist of the following major components:
a 796.5-mile, 36-inch 00, buried pipeline
system with a design capacity of 2.3 billion
cubic feet of natural gas per day (BCF/D),
compressor stations, an LNG plant, and a
marine loading terminal. The lands that
would be directly affected by the
construction and operation of the project
are primarily under the control of the
federal and state governments. A federal.
right-of-way grant from the Bureau of Land
Management (BLM) to traverse federal lands
and a state right-of-way grant by the Alaska
Department of Natural Resources must be
approved.

Additional details on the TAGS proposal
are available in the right-of-way
application that has been filed with the BlM
and in the permit applications to the U.S.
Army Corps of Engineers (USACE). These
documents are available for public review at
the BlM's Alaska State Office in Anchorage;
1l.M' s Suppo rt Cente r, Fai rbanks; BlM
headquarters; the U.S. Department of
Interior's Library in Washington, D.C.; and
at the USACE, Regulatory Branch, Elmendorf
AFB, Anchorage.
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The proposed TAGS project components are
discussed with reference to the system block
flow diagram provided in Figure 2.~. 1-1.

Natural gas would be provided to the
TAGS pipeline at Prudhoe Bay via existing
authorized or a newly authorized gas
conditioning facility. The ownership of the
gas conditioning facility would be

- determined by the North Slope producers and
YPC. A site where such a facility could be
located and air quality does not appear to
be of concern is presented in Subsection
4.6. An average of 2.3 BCF/D of conditioned
natural gas would be proposed for
transportation through the pipeline system
from Prud hoe Bay to t he LNG plant and rna ri ne
terminal facilities at Anderson Bay near
Valdez. Approximately 0.2 BCF/D of natural
gas would be utilized by the compressor
stations along the pipeline and at the LNG
plant facilities during the conversion of
the natural gas to LNG. Thus, approximately
2.1 OCF/D of LNG would be available to load
onto tankers for export to Pacific Rim
markets.

In addition to these major components,
other temporary and permanent project
components are essential for such a major
project to be const ructed inA 1ask a.
Specifically, construction workpads adjacent
to the pipeline ditch, access roads, 26
construction camps at compressor stations
and for pipeline construction, material
storage yards, and the upgrade of five
existing airfields would be required.
Table 2.2.1-1 estimates the area of
disturbance for construction and operation
of the proposed project.

2.2.1.1 Pipeline

The proposed TAGS pipeline would extend
from Prudhoe Bay to Anderson Bay near
Valdez, 81aska, for a distance of 796.5
miles. A single 36-inch 00, welded steel
pipeline would be constructed to transport
an average of 2.3 BCF/D of conditioned



SECTION 2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

FlJEl.. GAS FlJEl.. GAS

.

-
PIPELINE LNG PLANT

) CONDITIONED 2.3 SCl' AND AND ::>.1 SCI'" ) LNG EXPORTFEED GAS PER DAY COMPRESSOR MARINE: PER DAY
(AVG.l STATION TERMINAl.. (AVG.l

• FACILITIES FACIl..1TlES

Figure 2.2.1-1 Trans-Alaska Gas System Block Flow Diagram

Tab1e 2.2. 1- 1
Estimate Df Disturbed Area for TAGS

Construction Operation
Acres

Pipeline 14, 473 5, 114
Ten Compressor

Stations 278 200
Access Roads 430 430
Temporary Camps

Storage Yards 730 255
Ai r Strips 144 0
River Crossing Extra 55 20

Work Space
Spoil 700 80

Const ruct i on Mate ri a1
Sites and Access
Roads 5,800 1,740

LNG Faci 1ity 300 280

Total Area 0istu rbed 22,910 8, 119

natural gas at maximum operating pressures
of 2220 pounds per square inch (psig). The
pipeline would be installed in a buried mode
with chilled operation where soil conditions
are favorable for long-term operation. At
certain river and fault crossings where
below-ground cDnstruction would not be
feasible, the pipeline would be above
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ground, and special design would be
required. Based on preliminary evaluation
without site-specific geotechnical data,
refrigeration would be assumed to be
required at compressor station Nos. 1
through 8. There would be a total of 10
en-route compressor stations.
Figure 2.2.1-2 provides an overview of the
pipeline route and compressor station
locations. (Alignment Maps 1 and 2 at end
of document presents the route and major
facilities. )

The proposed TAGS pipeline route
alignment would begin at Prudhoe Bay,
immediately downstream from the gas
conditioning facilities and proceed south,
genera11y within the uti 1ity corridor of the
Trans-Alaska Pipeline System (TAPS) and the
authorized Alaska Natural Gas Transportation
System (ANGTS).

The proposed TAGS pipeline facilities
would be designed and constructed in
compliance with the Federal Pipeline Safety
Regulations, 49 CFR 192, which are the
prescri bed minimum federal safety standards
for the transportation of natural gas by
pipeline. Pursuant to these standards, the
proposed TAGS pipeline would be fabricated,
using high-strength, steel pipe designed
with sufficient wall thickness and toughness
to withstand operating pressures and any
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external loads that would be imposed after
installation. The pipe metallurgical
specifications would accommodate the range
of temperature conditions that may be
encountered over the life of the project.
Based upon the proposed conceptual design,
high-strength arctic-grade X-70 or X-80
grade pipe with yield strengths equal to or
greater than 70,000 psi and 80,000 psi,
respectively, and with pipe wall thickness
of 0.793 to 1.430 inch or 0.694 to 1.250
inch, respectively, are under
consideration. The wall thicknesses for the
different pipe grades specified depend on
class location and anticipated loads as
identified in 49 CFR 192.5.

Using the best available arctic
technology, site-specific design factors
would be applied during the project design
phases. For most of the proposed TAGS
route, design factors for Class 1 location
would apply. Corresponding pipe wall
thickness would then be 0.793 inch or
greater for X-70 grade pipe or 0.694 inch or"
greater for X-80 grade pipe. Heavier wall
thickness pipe would be utilized where
required for additional safety at road
crossings: aeri al ri ver crossings,
fabrication assemblies (block valves), or
where geotechnical conditions (differential
settlement, frost heave, seismic ground
motion, fault displacement) or other
conditions would warrant design for
secondary loads.

The joining of line pipe for the
proposed TAGS pipeline would be accomplished
by welding methods that have been accepted
for arctic use by the American Petroleum
Institute and the American Society of
Mechanical Engineers, as referenced by 49
CFR 192.225. Nondestructive X-ray testing
of welds would be performed in accordance
wit h 49 CFR 192.243.

Hydrostatic testing would be performed
following the construction of each spread
during the final summer. The pipeline would
be subdivided into test sections with test
manifolds located at each end of the test
sections.
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To meet the requirements for corrosion
control prescribed in the Federal Pipeline
Safety Regulations, the proposed TAGS
pipeline would have cathodic protection
facilities. Test stations for measuring
pipeline electrical potential would be
installed at 1-mile intervals along the
pipeline route. Test stations would also be
installed at all road, foreign pipeline, and
river crossings. A test station would

_ consist sirrp ly of a post with lead wi res and
terminal connections encased in a control
box and conduit. The test wires would be
attached to the pipeline.

In addition, the cited safety
regulations also require the use of pipeline
valves spaced along the route according to
land use as identified in 49 CFR 192.
Approximate1y 50 36- inch mainline bloc k
valves of the American National Standards
Institute 900 ball-types, equipped with
gas/hydraulic operators, would be
installed. Valve operations would be
designed for remote operation and
site-specific arctic operating conditions.
In addition to those required to comply with
the regulations, block valves would be
installed upstream and downstream of
critical facilities such as meter stations,
compressor stations, several river
crossing s, and fault crossings to provide
isolation capability.

2.2.1.2 Compressor Stations

Ten mainline compressor stations would
be located along the TAGS route to provide
the pressure boosts required for the
transpo rtat i on of cond it i oned natu ra1 gas.
(The proposed milepost locations and
horsepower sizes are identified in
Table 2.2.1-2 and located on the Alignment
Maps 1 and 2 at end of document.) Between
14 and 40 acres would be required for the
construction of each corrpressor station.
Compressor station locations were selected
to satisfy both engineering and
environmental concerns. Extensive hydraulic
stUdies were conducted to determine the
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optimal location of each station. A limited
area of consideration was than selected for
optimal system operating characteristics in
regard to gas flow, elevations, temperature,
pressure, and throughput. Consideration was
also given to the rugged Alaska topography,
highly variable geotechnical conditions,
active hydrological conditions, and
environmental sensitivities.

Table 2.2.1-2
Compressor Station Mileposts and

Horsepower Requi rements

Station
No. Milepost Horsepower

1 66.5 18,400
2 125.6 20,500
3 213.7 18,700
4 280.9 16,900
5 357.0 20,500
6 421.0 18, 400
7 486.4 14,700
8 562.3 20,300
9 639.2 21,100

10 720.5 16,800
186,300

A plot plan for a typical compressor
station is shown in Figure 2.2.1-3. In
addition to the compression equipment (which
consists of a single approximately
20,000 -horsepowe r, turbi ne-d ri ven,
centrifugal compressor at each site),
refrigeration equipment for cooling the gas,
estimated at between 5,000- and
10, OOO-horsepo~ r, turb i ne-d ri ven
compressors would be provided where chilled
gas operations ~re requi red. Two benefits
would be derived from the gas chilling
operation: the ground would remain frozen
and capacity of the pipeline would
increase. Both the gas compressors and
refri gerant equipment would be dri ven by
turbines using pipeline gas for fuel.

A five-compressor station optional
systems design would be considered during
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detailed design. Such a design would
require more total system horsepower to
compensate for the effects of pressure drop
over relatively long distances between
stations. If it should be determined during
final design that a five-station
configuration would be feasible, then
alternating (even-numbered) sites only would
be used for station placement, with an
average spacing of approximately 130 miles.

- Station compression equipment for this
design would consist of twin tandem (in
series) turbine-dri ven cent rifuga1
compressor units of an estimated 50,000
horsepower at each site. Refrigeration
requirements would vary, depending upon
site-specific conditions. Where
refrigeration is required,a15,000- to
20,000-horsepower, turbine- dri ven compressor
would be installed.

Refrigeration would be accomplished by
compressing, condensing, and circulating an
external refrigerant gas to chill mainline
gas flowing through heat exchangers.
Refri gerant gas, such as freon or propane,
would be supplied to compressor stations in
vendor storage canisters.

Compressor stations would be provided
with emergency shutdown systems to allow for
shutdown, isolation, and venting of all
station piping and equipment. Station block
valves would be provided to isolate the
station and piping from mainline gas while
allowing flowing gas to bypass the station.

TAGS compressor stations would include
all f aci 1it i es necessa ry for stand- alone
operation, inclUding on-site utility systems
for air supply, water supply, fuel storage,
effluent treatment or holding tank as
appropriate, electric po~r, emergency
power, and glycol heating; maintenance
facilities; cOl1ll1unication facilities; living
quarters for operations personnel; and a
he1ipo rt.

2.2.1.3 Liquefied Natural Gas P1 ant

The LNG plant for the prcposed TAGS
project would be located at Anderson Bay,
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Figure 2.2.1-3 Plot Plan for Typical Compressor Stations

along the southern shoreline of Port Valdez
at the terminus of the natural gas pipeline,
as shown in Figure 2.2.1-4. At the proposed
LNG plant, conditioned natural gas from the
pipeline would be treated, liquefied, and
stored in cryogenic tanks for loading on
tankers at the proposed marine terminal, for
export. The proposed plant site would
afford approximately 300 acres of
developable land directly adjacent to the
proposed marine terminal site as shown in
Figure 2.2.1-5. Topographic and geologic
conditions at the site would allow the
placement of critical facilities on bedrock
foundations, well above the highest
historical water level. In addition, the
site would provide for safe operations due
to its distance of over 5 miles to the city
of Valdez and existing infrastructure.
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A plot plan for the proposed LNG plant
and marine terminal at Anderson Bay is shown
in Figure 2.2.1-6. The major facilities at
the proposed LNG plant site include metering
facilities, four LNG process trains. four
800,000 barrel cryogenic storage tanks. and
the LNG loading lines.

The conditioned pipeline natural gas
would enter the LNG plant for initial
treatment to remove moisture and impurities
by passing through a series of driers and
scrubbers. Once treated. the gas would
proceed through the LNG process.

The proposed LNG plant would consist of
several liquefaction trains operating in
paralle 1. Each 1i quefact i on t ra in woul d
produce LNG for transfer to special
above-ground cryogenic storage tanks.
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The proposed total tank volume of 3.200.000
barrels would provide approximately five
days of LNG storage at design production
rates.

Insulated, double wall. suspended roof.
above-ground tanks would be used. A typical
LNG storage tank is shown in
Figure 2.2.1-7. To store the LNG at -259°F,
metallurgy for tank construction would
include a nickel alloy steel or aluminum
alloy inner tank with a carbon steel outer
shell. The complete tank foundation
inclUding the ring-wall base would be
electrically heated to prevent frost bulb
growth. The storage tank area would be
surrounded by an impoundment system to
contain any accidentally spilled LNG.
Basically, the impoundment system would
consist of reinforced concrete wall s.
reinforced earth walls. and excavation of
bedrock (or a similar containment
structure). Conceptual design has involved

the consideration of a combined reinforced
earth, reinforced concrete. and rock
excavation system.

The LNG loading system would be designed
to transfer LNG product from onshore storage
tanks to LNG tanker vessels berthed at the
marine terminal facil ity. Transfer piping
would be sized for the system to load two
tankers simultaneously in a 12-hour period.

Plant utility systems would include
_ storage and distribution systems for fuel

gas and diesel fuel, a generation and
distribution system for electric pov.er.
storage systems for refrigerants, an air and
nitrogen supply system. and a plant effluent
treating system.

2.2.1.4 Marine Facilities

The proposed marine facilities would
consist of two LNG tanker berths, a cargo
vessel berth, a ferry landing for site

SELF SUPPORTING
ROOF

INSULATION

_rr=_r~ III I II
J J~ I 800,000 BBl
g l£l~ CAPACITY BOTTOM INSULATION

lL ~IIIII~~,~",,~,~~~
..~ ,~~ I'll--: ---=~~:~,;..!.:.l:t:~'--;...:.-...:.;:-.:..:.-:...:-..:.. -

Figure 2.2.1-7. Typical LNG Storage Tank
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access, a tug and \l,Qrk boat pier, and the
temporary construction off-loading dock.
Figure 2.2.1-8 presents conceptual details
for each of these facilities.

Two LNG tanker berths would be provided
for the mooring and loading of LNG tankers
in the size range of 125,000 to 165,000
~ubic meter. The tanker berths would
consist of loading platforms and berthing
and mooring dolphins. The LNG loading
p1atfonn would be connected to the shore by
a causeway, built on piles, carrying roadway
and piping.

The tanker berths would be oriented
approximately parallel to the shoreline in
50 feet of water (depth below MLLW) and have
the capability of mooring a tanker in the
aft or forward position. Figures 2.2.1-9
and 2.2.1-10 present designs of typical LNG
tankers. Characteristic dimensions are
given for two 125,OOO-cubic meter and two
165,000-cubic meter tanker designs.

During the conceptual design of loading
facilities, a design loading rate of 70,000
barrels per hour per tanker was assumed.
LNG transfer through the loading system
would be by the use of cryogenic pu~s and
gravity. The loading system would be
maintained in a cold condition at all times.

Loading lines supported by trestle
structures would connect LNG storage tanks
to the loading platfonn at the end of berth
facilities. Special metallurgy pipe would
be used for the loading lines, to
accommodate the very low LNG temperatures.
Loading lines would be insulated between
storage tanks and loading platforms to
minimize LNG boil-off.

The loading operation at each berth
would involve the use of articulated loading
arms between the fixed platform facility and
the floating vessel. Based upon preliminary
design, four loading arms would be sized at
16-inch diameters to accommodate assumed
loading rates. In addition, a sing le
vapor-return arm would serve to connect
tanker boil-off with onshore vapor recovery
facilities. Vapor return lines, also
supported by trestle. structures, would take
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LNG vapors back to the plant fuel gas
system, or to the feed gas stream for
reliquefaction. In addition to a main LNG
loading line automatic shut-off valve, each
loading arm would have an automatic shut-off
valve to prevent LNG spillage during
emergency conditions.

2.2.2 Construction Phasina and Manoower
Requirements

Construction planning for the TAGS
project focused on practices developed
during past arctic pipeline projects,
including certain innovati ve practices that
have demonstrated that pipeline construction
activities can be carried out in a manner
compatible with the unique arctic and
suba rct ic envi ronment s. Winter const ruct ion
would occur during periods of short
daylight, whereas summer construction would
occur during periods of long daylight
hours. The construction phase of the
proposed TAGS project would require five
years. Operation is scheduled to begin the
last quarter of 1995, as depicted in the
project schedule in Figure 1.6-1. The
overall project construction schedule is
presented in Figu re 2.2.2 - 1. Const ruct i on
of the LNG plant and marine tenninal
facilities would determine the overall
project construction schedule. LNG plant
and marine terminal construction would
require five years; pipeline and compressor
station construction would occur during
years three, four, and five.

Manpower requi rements for the proposed
TAGS project would vary throughout the
various project phases. During the period
of design definition and pennit acquisition,
YPC would errp loy or contract with about 375
people. During the design and construction
phases, YPC's staff size would average up to
approximately 950 people, leveling off to
about 550 people throughout operations.
During the preconstruction and construction
phase, the YPC \l,Qrk force would be based in
Anc horage. F011 owi ng construct i on, the YPC
\l,Qrk force would be located at the Anchorage
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TAGS Overall Construction Schedule

headquarters, the Fai rbanks Maintenance
Facility, or operations facilities.

During construction, the I'Klrk force of
contractors, laborers, suppliers, and
support services would average 6,355 during
the last three years of construction, with a
peak of 10,300 during the next to the last
year. These figures include all direct
construction contractors plus YPC personnel.

2.3 PIPELINE CONSTRUCTION

The construction of the pipeline
facilities would involve the best available
arctic technology, much of which was
successfully developed by A1yeska for the
TAPS and further refined by other recent
arctic and subarctic constructio.n projects.
Pipeline construction activities wouTd be
completed in a conventional
sequence--materia1 acquisition and
stockpil ing; camp construction; ri ght- of-way
preparation; ditching; pipe stringing,
bending, and welding; lowering- in and
tie-in; backfilling; cleanup and
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restoration. Construction activities would
be carried out in winter and summer.
Consideration would be given to such factors
as subsurface conditions, length of line,
need for access, type of access required,
and winter snow/ice conditions. Stream
crossing areas would also be evaluated for
winter construction because more favorable
flow conditions generally occur in the
winter. Site-specific design factors would

- be determined during the detailed design
phase.

Pipeline construction would be
accomplished using the six construction
segments identified in Table 2.3-1.

Table 2.3-1
TAGS Construction Spreads

Start End Length
Spread (Milepost) (Milepost) (Miles)

1 0 160.0 160.0
2 160 275.0 115.0
3 275 430.0 155.0
4 430 563.0 133.0
5 563 696.0 133.0
6 696 796.5 100.5

Dividing the construction project into
six segments would limit segment lengths to
sizes that can be handled satisfactorily by
existing pipeline contractors or groups of
contractors. Each spread would require
approximately three years to complete.
These contractors would be responsible for
all construction activities within that
segment except when special construction
areas are des ig nated suc h areas as at the
aerial crossings of the Yukon, Tanana,
Taz1ina, and Gu1kana rivers. In addition to
these aerial crossings, seven other special
construction areas have been identified
along the pipeline route.

Each of these special construction areas
was identified by YPC because it represents
an area with special engineering
constraints, environmental sensitivities, or
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land-use conflicts associated with the
siting of two pipelines. Each will be
discussed in Section 2.3.4.

The preconstruction phase would include
the following activities: pipeline.
compressor station. communication sites.
access roads would be located by survey;
construction camps would be made ready for
use; ai rfields would be upgraded; and
material sources would be located.

These actions would take place from six
camps north of the Yukon River and from
existing facilities in communities
elsewhere. Material yards would be made
ready to hold construction supplies.
equipment. and pipe.

Right-of-way acquisition and surveying
would entail major field operations prior to
construction. The location of the pipeline
would be described by a-surveyed centerline
description of the route through Alaska.

A total of 26 construction camps would
be required for the construction of the
proposed TAGS project. as shown in
Table 2.3.1-1. All of the dedicated
pipeline construction camps except Prudhoe
Bay and Sourdough Creek would utilize forrrer
TAPS construction campsites. There would be
a construction camp at each of the 10
compressor stations. as well as the LNG
plant/terminal camp. Total bed space for
construction camps would be 11.600.

Access roads would be built to provide
necessary access from'existing public or
private roads to construction areas such as
pipeline right-of-way. material/disposal
sites. compressor stations. and material
storage sites. Selection of access road
locations would be based largely on the
location of existing public and TAPS access
roads. terrain roughness. and haulage
distances. Approximately 100 miles of
existing access roads. permanent or
abandoned. would be repaired for reuse. and
approximately 34 miles of new access roads
would be constructed to a specification of

2.3.1 Preconstruction
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Table 2.3.1-1
TAGS Temporary Construction Camps

Bed Soaces
ConstMlctlon Mtle~ p~peilne Compressor

Spread ~ Location -!Lh.- Station

a Prudhoe 8ay 200
43" Frankl in 81uffs 400
66 Compressor Statlon #1 100 300
84 Happy Va 11 ey 500

125 Compressor Station #2 100 300
140" Galbraith Lake 500

"f';U: mJ

170 Chandalar 500
201 Oietrich 500
213 Compressor Station 113 100 300
235" Coldfoot 900

2,TOO" ~

281 Compressor Station .4 100 300
299 Oldman 700
345· Fi ve Mile 700
358 Compressor Station #5 100 300
394· L1ven900d 700
422 Compressor Statlon #5 100 300

2,4llO 900

451 Fairbanks 1,000
487 Compressor Station #7 100 300
526 Oelta 800
563 Compressor Statlon .8 100 300

I;WO' mJ

600 Isabel Pass 600
639 Compressor Station #9

Sourdou9h Creek
682 Glenna lien 700

1,900 100

721 Compressor Station #10
Tonstna 700 300

770 Sheep Creek 500
797 LNG/Marine Terminal 200 1.500

1.400 1.800

TOTALS 11.600 4,500

.. Preconstructlon camps plus one at Prospect Airport, Milepost 275.

30-feet wide at the crown with thickness
determined by soil and thermal conditions.
Appendix B includes a list of all major
access roads requi red for the project by
milepost and length. As an option to
structural fill access roads. TAGS would
consider the use of snow/ice access roads in
areas where all construction activities are
scheduled for winter snow/ice roads would be
on a site-specific basis where conditions
are determined to be advantageous.

Construction of the pipeline and
ancillary facilities work pad would require
natural son or rock borrow material. This
would be needed for ri ght- of-way
preparation. access roads. temporary and
permanent facility foundations. and
specialized ditch backfill. Borrow pit and
quarry development would probably be
accomplished in the first year of pipeline
development. Preliminary estimates indicate
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that as much as 33 million cubic yards of
borrow material could be required for
carp leti on of the proposed TAGS project.
Reconnaissance investigations would be
conducted during the detailed design phase
to identify natural deposits suitable for
use as borrow sources for the project.
Initially, an inventory of existing sites
within the corridor would be assessed.
Then, a search for new, suitable borrow
sources would be initiated.

Through the use of exp loratory borirgs
and geophysical evaluation, potential sites,
new or existing, that best meet project
needs would be examined in greater detail to
establish site quality and quantity.
Detailed development and mining plans would
be prepared for requi red borrow sites.
Plans would be in conformance with state and
federal requi rements and would contain
sufficient data to pennit development,
mining, site protection, and borrow site
rec lamat ion.

Seven temporary storage areas for
mainline pipe, equipment, and pipeline
construction materials would be located
along the pipeline route, as shown in
Table 2.3.1-2. Initially, the
double-jointed pipe sections would be
delivered to main pipeline material storage
yards to be located in Prudhoe, Fairbanks,
and Valdez for mobilization. Distribution
to the intermediate construction segment
stockpile along the route would be made from
these main storage yards. Pipeline
construction campsites would also include
sufficient area for the staging and storage
of pipeline construction material.

Aircraft support services for the
transportation of personnel and materi al
during pipeline and compressor station
constructio~ would require the use of the
seven existing airstrips along the corridor
at Deadhorse, Prospect, Five Mile,
Fairbanks, Delta, Gulkana, and Valdez as
well as the upgrading of five abandoned TAPS
airfields. The airfields identified for
upgrade are located at Franklin Bluff, Happy
Bluffs Valley, Galbraith Lake, Dietrich, and
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Coldfoot. The upgrade runway length would
be 5,000 feet.

Table 2.3.1-2
Temporary Material Storage Area

Storage ApprOXimate
Milepost Locati on Area (Acres)

0 Prudhoe Bay 30
161 Atigun 20*
275 Prospect 20
370 Old Hess Creek 20*
674 Gulkana 30
700 Willow Lake 20
N/A Va ldez Pi pe 30*

Storage Yard

* Former TAPS site

2.3.2 Construction

Pipeline construction activities would
be confined to a right-of-way width that
would vary along the proposed route,
depending primarily on topogr~hic

conditions. The typical pipeline
construction zone which utilizes a gravel or
rock workpad is shown in Figure 2.3.2-1.
Construction zone width would vary with
cross slopes and ditch types; generally, it
would be confined to an approximate loa-foot
right-of-way width except at temporary
staging areas at river crossirgs and other
special points requiring the temporary use
of extra widths. Where feasible, the
proposed TAGS project would consider the use
of ice, snow, or ice and snow workpad as

. depicted in Figure 2.3.2-2. Preliminary
estimates indicate that as much as 33
million cubic yards of borrow material could
be required for corrpletion of the proposed
TAGS project. A breakdown of the total
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estimated borrow material by construction
spread for all project construction is
presented in Table 2.3.2-1.

Table 2.3.2-1
TAGS Estimated Borrow Material Requirements

by Construction Spread

Constl"t!ctlon Section (banked cubic yards x 1000)

_ 1_ _ 2 _ _ 3 _ _ 4 _ _5_ _ 6_ ....!Q!&
Workpads 4,200 4,100 3,900 3,600 3,200 2.500 21,500

Access Roads 600 900 60 600 600 300 3,600

Camp Sites/Airfields 400 200 300 100 700 200 1,900

Ditch 8ackf111 500 500 600 500 700 500 3,3J0

Compressor Stations 600 300 700 400 200 100 2,300

Other ~ .._-*'"~- --
TOTALS 6,300 6,400 6,100 5.200 5,400 3,600 33,000

* Roadway fill in Atigun Pass special construction area.
*" Adequate borrow materi al exists on site for LNG plant site, not included

in table.

Figure 2.3.2-3 represents a typical
cross-country pipeline spread. Clearing
would include the removal of above-ground
obstacles such as trees. brush. and
boulders. Grading would include the
leveling of ground surface. as needed. to
change the natural contours to requi red
construction zone geometry. This would
involve construction of a workpad embankment
where required. Grading requirements would
include the handling of temporary spoil.
drainage. and erosion control. The proposed
TAGS grading design would involve
consideration of soils. ground slopes.
construction equipment. and procedures and
other parameters to ensure that localized
stability conditions would not adversely
affect the integrity of the pipeline or
adjacent facilities and ensure that adequate
working width would be provided for
construction.

The TAGS criteria for grading design
are to ensure:
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Stable cut and fill slopes under normal
static conditions;

Work pad stability under normal
cond it ions;

Stability under seismic loading,
including liquefaction. where
instability would affect pipeline
integrity;

Control of hydraulic and thermal
erosion that could affect pipeline
integrity.

Application of these criteria would ensure
that no conditions are imposed on the pipe
by the construction zone that would affect
pipe1 ine integrity or perfonnance.

Temporary construction workpads would
be required adjacent to the pipeline ditch
to prOVide a working surface for
construction equipment during pipeline
construction only. Long-term access for
monitoring and maintenance would be achieved
with low ground pressure vehicles and light
wheel load vehicles; maintenance activities
would be scheduled for the winter season in
areas sensitive to surface disturbance. The
TAGS design philosophy for temporary
construction workpads follows:

Use of gravel or crushed rock workpad
for temporary access to pipeline
right- of-way.

Grading and leveling of native ground
surface in areas where soil conditions
permit, providing adequate surface for
pipeline construction.

Use of public roadway as construction
surface only in areas where pipeline is
buried in road shoulder.
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Figure 2.3.2-1. Typical Construction Cross-Section with Gravel or Rock Workpad
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Figure 2.3.2-2. Typical Construction Cross-Section with Ice and Snow Workpad
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Figure 2.3.2-3. Typical Cross-Country Construction Pipeline Spread (typical. not to scale)
(BLM. 1984)
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Consideration of optional work pad
designs to reduce surface disturbance or
costs. Optional geofabric, snow/ice,
ice-capped snow, ice, and aggregate ice.

The pipeline ditch would be excavated
using a combination of conventional
excavation techniques to achieve a ditch of
specified dimensions and required depth of
cover for the pipeline. Pipeline minimum
depth of cover would be in accordance with
the 49 CFR 192. In normal soils, cover
would vary from 30 to 36 inches; in rock
conditions, it would vary from 18 to 24
inches. A typical ditch cross section is
shown in Figure 2.3.2 -4.

TAGS proposed excavation techniques have
been used successfully in arctic and
subarctic environments. The selected
excavation technique would be matched to the
soil type, thermal condition, and
ground-water conditions.

Ditch excavation techniques for the TAGS
project include ditching machines, backhoe,
backhoe with blasting, and drag1ine.
Ditching machines would be best suited to
the excavation of frozen fine-grained soils,
frozen coarse- gra i ned (sandy) soil s without
significant cobbles or boulders, and thawed,
dense, fine-grained soils without
ground-water flow. Backhoes, though
well-suited for excavating these soil
conditions, would have slower advance rate
for such conditions than a ditching
machine. Therefore, a backhoe would be used
primarily in conditions not amenable to the
use of ditching machines: to excavate
coarse materials with cobbles and boulders
and in areas of moderate ground-water flow
and high water tables. In addition,
backhoes would be used in conjunction with
line blasting techniques in frozen soils and
bedrock. Spoil piles of backhoes would not
be as neat as those produced by ditching
machines. Drag1ines would be used primarily
for river crossings and floodplain
excavation.

The double-jointed precoated line pipe
would be hauled from the temporary material

2-21

COVER OEPTH PER TITt.E ..,
eFR PART 192.321

__ll 36"0.0. GAS PIP£l.IHE___

BEDDING (WHERE REoulREO
l_~~~~~~ FOR PIPE PROTECTiON a

_--,)>.:.•• Q,,-"""Min,-_I .,," ~""~,

Figure 2.3.2-4
Typical Ditch Cross Section

storage yards to stockpile points along the
route. The spacing of the stockpiles would
be selected to optimize the hauling of pipe
along the pipe1 ine right-of-way and to
minimize backhau1.

The line pipe would be bent by special
bending crews to conform to the terrain and
fit the vertical and horizontal contours of
the ditch. Pipe bending would be performed
on the right-of-way using a 36- inch bending
machine that would be moved along the .
right-of-way by tractor. Side-boom tractors
would be used to handle the pipe in the
bending operation. Following bending, the
pipe would be placed on skids for welding.
Coating repairs would be completed using
patch sticks or shrink sleeves if coating
damage due to bending is identified.

The line pipe would be elevated on skids
to provide lineup clearance for welding and
holding the pipe in alignment during the
first welding pass. Mainline welding would
be perfonned manually or by using a
mechani ca1 we 1d i ng system that pe rmit s
consistent, high-quality welding and
pr9duces a desired production rate. Field
crews would bevel each joint of pipe to the
profile required for automatic welding.
Pi pe ends would be preheated pri or to
welding.

Each step of the welding process would
be visually inspected by qualified welding
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inspectors. Alignment and spacing would be
inspected for conformance to
specifications. Visual inspection of the
root pass. filler passes, and cap would be
made, and any defects would be removed by
grinding. Following welding, radiographic
crews would make X-rays of completed welds
as required by 49 CFR 192. Welding would
conform strictly to the specifications of
codes (API 1104). Rejected welds would
either be repai red or cut out, depending
upon the severity of the defects. Field
weld joints would be coated, utilizing
thin-film, tape, shrink sleeves or similar
type coating. Pipe coating would be
inspected with a "jeep" to detect holidays
or other damage to the coating. Repairs
would be made using patch sticks.

The welded pipe would then be lifted and
lowered into the ditch by a series of
side-boom tractors with slings acting in
uni son and sp aced so that the weight of
supported pipe would not cause buckling or
other damage. Wherever there is a break in
the continuous welded pipe, separate tie-in
crew would be required to manually weld
together the lowered- in pipe strings to
complete the pipeline section. Other
locations requiring tie-in welds include
va1ves, road crossing s, ri ver cross ing s,
compressor stations, and other special
crossing areas.

Backfilling procedures would comply with
specifications regarding protection of the
pipe and coating. Selected granular
material would be placed around and under
the pipe to protect the pipeline whenever
the ditch passes through material that could
damage the coating, to mitigate buoyancy
problems (outside of floodplain areas), and
to protect against excessive loss of pipe
cover due to erosion. In all areas where
these potential problems do not exist, ditch
spoils would be used as backfill and placed
in direct contact with the pipe. In active
floodplains and at stream crossings where
buoyancy cont ro1 is requi red, cone rete
bolt-on weights or continuously concrete
coated pipe would be installed. Ditch plugs
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would be used in areas where potential
excessive erosion along the ditch line could
affect pi pel ine integrity. After the
completion of the various backfill
procedures, the backfill crews would
complete the filling of the trench to about
1 foot over the top of the pipe using either
ditch spoil or select backfill material.
The remaining ditch spoil material would be
used to complete ditch backfill and crown
the ditch. In sensitive stream and wetland
areas, excess ditch backfill could be
removed to designated spoil-disposal areas.

Clean-up procedures would be performed
following pipe laying and backfilling and
would include the final grading of the
pipeline right-of-way and the shaping of a
cnJwn over the pipeline ditch, as required.
Restoration procedures, such as seeding and
fert i1 izing, would be performed as required
to mitigate erosion, minimize siltation, and
encourage the natural revegetation of
disturbed areas. In addition to
right-of-way restoration, other disturbed
construction areas such as material sites.
camps. and temporary access roads would be
restored to an acceptable condition and
revegetated as required. The planned
long-term approach to stabil izing disturbed
areas involves natural revegetation and
reinvasion by native species.

Hydrostatic testing of the pipeline
would be conducted during the final summer
of construction in each spread. Hydrostatic
testing would be performed using water from
local sources. Water would be withdrawn
from designated surface water sources with
the capacity to supply the desired volumes
without adversely affecting aquatic habitats
and associated biota. It has been assumed
that hydrostatic testing could be
accomplished using untreated water without
the aid of freeze depressant additives.
Following testing, water releases would be
confined to designated areas and diverted to
settling basins or to energy dissipators
where needed to avoid induced erosion.
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2.3.3 Special Pipeline Design would be evaluated. Such design would be
based on:

Certafn areas along the pipeline
construction route such as river and stream
crossings, road crossings, foreign pipeline
crossings, and active fault crossings, would
require the use of special equipment,
materi a1s, and procedure s. These
requirements would be given special design
consideration on a site-specific basis.

2.3.3.1 Buried River and Stream Crossings

The proposed pipeline design has buried
crossings at rivers and streams, except at
four special river crossings where aerial
designs would be used due to site-specific
geotechnical, environmental, and/or
difficult construction conditions.

The objective of buried pipeline
crossing design would be to ensure that the
pipe is not exposed to the hydraulic and
abrasive forces of water flow and sediment
movement.. Detailed design would evaluate
the potential for pipe exposure to
degradation and local scour of the river or
in the streambed. In addition, an
evaluation would be made of the potential
for pipe exposure to bank erosion.
Degradation, scour, or erosion would be
heavi 1y dependent on the flow regime and
morphologic character of the stream or river
at the particular location and would be
mitigated by site-specific design.

Wherever possible, ri ver or floodplain
crossings would be aligned, as near as
practical, at right angles to the direction
of flow. This orientation would be to
prevent channelization along the
right-of-way and to minimize the length of
the crossing. Where a river or floodplain
must be crossed at an ang 1e to the f low, the
need for structures to control the river or
stream and prevent channelization would be
evaluated and designed and utilized where
appropriate. In assessing the potential for
riverbed scour, floodplain erosion, and the
need for pipe buoyancy control, design
discharges, and corresponding water levels
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Statistical flood frequencies obtained
from ana lyses of 10c-a1 or regi ona 1 flood
data;

Regional relationships between maximum
recorded discharge and drainage area,
where regional streamflow records are of
sufficient quality and duration; and

Regional relationships between drainaoe
area and extreme discharges obtained by

unit hydrograph techni~ues.

Erosion and scour estimates are
genera 11y based on hyd rau 1i c pa ramete rs
corresponding to design discharge unless
other discharge is considered to be critical.

Figure 2.3.3-1 presents three typical
configurati ons for three types of buri ed
river and stream crossings. The unweiohted
crossing would be used where crossings of
minor-streams and drainages requirp onlv
minimum cover depths and where pipe buoyancy
would not be a problem. Weighted river
crossing designs would he utilized to allow
pipeline construction in wet ditch areas or
for 1ong-te rm pipe buoyancy c ont ro 1.
Selection of bolt-on wPights or continuous
concrete coating would be based on
site-specific conditions.

Fo llowi ng pipe 1ayi n9, t renc hes wou 1d bE'
backfilled with materials equal to or ~ettpr

t han the mate ri a1s excavat ed. Thi s wou 1c!
minimize changes in channel ch.aracteristics
with respect to scour and erosi VE' forces.
Use of rip-rap or other bank protection
techniques would be required in some
locations.

2.3.3.2 Aerial River'Crossina

The proposed TAGS conceptual dpsion
ident if i ed four majo r ri ve r cross i ng s that
would require independent aeri al suspE'nsinn
bridges due to known environmental and
difficult construction conditions. Aeri al



PROFILE

NOTE
PIPELINE BURIAL DEPTH AT STREAM
CROSSINGS WILL CONSIDER MAXIMUM
SCOUR CONDITIONS ALONG WITH
MINIMUM REQUIREMENTS OF FEDERAL
PIPELINE SAFETY STANDARDS.

a. Unweighted Stream Crossing

}-i SAG BEND

I SET BACK DISTANCE.

b, Bolt-on Weights Crossing

NOTE

~FLDOD WATER ELEV.

NORMAL WATER E -W-;;li<'.t,m,S=v,"'.;::::;::-"""r,'1".,:O::---

4QRM.RIVER BOTTOM
~~c.-.~;.~:-,~.;~.;-;~:'T-:~.•-'~·'-:~.'='~.~.~ MAX. SCOUR DEPTH

PIPELINE BURIAL DEPTH

BOLT ON WEIGHTS

<l PROPOSED 36" 0.0,
GAS PIPELINE

I. PIPELINE BURIAL DEPTH AT RIVER AND· STREAM
CROSSINGS WILL CONSIDER MAXIMUM SCOUR CONDITIONS
ALONG WITH MINIMUM REQUIREMENTS OF FEDERAL
PIPELINE SAFETY STANDARDS.

2, BOLT-ON WEIGHTS WILL BE SIZED AND SPACED TO
SUFFICIENTLY COUNTER-ACT BUOYANCY FORCES.

}-<l SAG BEND

PIPELINE BURIAL DEPTH

NOTE

"-:;.:_.• .• " .•.,;0.

'.~ '. ~ • '.'":''--.:''";',,,"'''-:':7''_'_.~ ~ :'. : ,I>' : .• " .f!:

c, Concrete Coastal
Crossing

I. PIPELINE BURIAL AT RIVER AND STREAM CROSSINGS WILL
CONSIDER MAXIMUM SCOUR CONDITIONS ALONG WITH
MINIMUM REQUIREMENTS OF FEDERAL PIPELINE
SAFETY STANDARDS.

2. CONCRETE COATING WILL BE OF SUFFICIENT THICKNESS
TO COUNTER-ACT BUOYANCY FORCES.

Figure 2,3.3-1
Typical River or Stream Crossing
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rather than buried crossings would be used
for the Yukon, Tanana, Gu1kana, and Tazlina
ri verso

Figure 2.3.3-2 is a conceptual sketc h of
the sin:l1e-span bridge proposed for the
cro ss ing of the Tanana, Gu1k ana, and Taz1 ina
rivers. Span lengths for the three
crossings are estimated to be 1,200 feet,
380 feet, and 700 feet, respecti ve1y. The
Yukon River crossing would be an
independent, twin-span suspension bridge.

2.3.3.3 Road Crossioos

The proposed TAGS pipeline road
crossings would be designed and installed
with or without casings in accordance with·
49 CFR 192. Access roads into materi a1
sites, camps, foreign pipelines, service
facilities, and private property would be
traversed uncased, as shown in
Figure 2.3.3-3. The 67 major highway and
road crossings would be evaluated on a
site-specific basis to detennine if an
uncased crossing can be used. Where
excessive wheel loads are anticipated or
concerns for pipeline integrity are
ident ified at road crossings, the advantages
and disadvantages of cased crossing will be
evaluated during the design phase.

Design and construction would be
coord inated with the A1aska Department of
Transportation and Public Facilities
(DOT/ PF) for hi ghway cross ing s, proper
authoriZing agents for other public roads,
and pri vate owners for access roads as
appropriate. Activities would be
coordinated with A1yeska Pipeline Service
Company where highway crossings are
proximate to its fuel gas line or where its
access roads are crossed by TAGS.

2.3.3.4 Foreign Pipeline Crossinqs

The design and construction of crossings
of foreign pipelines would require
consideration of site-specific conditions
and operational characteri st ics at each
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crossing. The proposed TAGS route crosses
TAPS (above-ground and below-ground
sections), the TAPS fuel (las line, the
Kuparuk oil line (above-ground section).
producer gathering lines, the Haines
products pipeline. and tile riaht-of-WilY fnr
the proposed ANGTS.

Crossinas of above-around foreian
pipelines would he designed fnr minimal
impact to the fore ian pipeline or respective
rig ht-of-v·ay. A1t houg h p rec i se a1"91 es of
crossing would vary based upon sitp-specif;c
conditions at each crossing location. the
angle between the two pipelines at the
crossing point would tend toward a right
angle (80° to 100°). The TAGS pipeline
would be buried a minimum of 2.5 feet below

. the original ground surface. A crossinq
point at the midpoint between support bents
of an above-ground foreiqn pipeline would
minimize the irrpacts of constructi on.
Crossings would not be near anchors at valve
support locations. For additional safety.
TAGS would utilize heavy pipe-wall
thicknesses through crossin~ areas. Figure
2.303-4(a) shol'/S a typical crossinq scheme
for existing above-ground TAPS or Kuparuk'
oil pipe lines. Above-ground producer
gathering lines would be crossed by TAGS
using a similar scheme.

Cr:ossings of below-qround foreign
pipelines would also be designe~ to minimize
impact to the foreign pipeline and
respect i ve ri 9ht- of-way. ero s sing iH'O 1es
for large-diameter. buried. foreian
pipelines \~ould also tend toward? right
angle. The TAGS pipeline would be buried in
an above-ground benn I"rere it crosses
large-diameter buried foreian pipelines.
Benns would be constructed +0 allow
temporary construction and lonq-term
pennanent through-access for TAGS and
respective foreign pippline activites. Thp
height of the benns would be such that thp
TAGS pipeline. elevated a minimum of 6
inc hes above the exi st ina ground surface.
would attain a cover depth of at least 2.5
feet. The TAGS pipeline would he insulatec
throughout benned sections and would be
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Figure 2.3.3-2. Typical Aerial River Crossing
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Figure 2.3.3-3. Typical Road Crossing
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Figure 2.3.3-4. Typical Foreign Pipeline Crossings
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constructed with heavy pipe-wall
thicknesses. Figure 2.3.3-4{b) shows a
typical crossing section for existing
below-ground TAPS pipeline sections or
proposed below-ground ANGTS pipeline
sections should the ANGTS pipeline be
constructed prior to TAGS.

Crossings of the be low-ground Haines
products pipeline would involve burial of
the TAGS pipeline beneath the Haines line.
A minimum of 1 foot of clearance would be
maintained between the TAGS and the Haines
pipeline. Select granular backfill would be
utilized to replace the original material
excavated from the TAGS d itc h. Crossi ng
angles would vary, based upon site-specific
conditions. Figure 2.3.3-4{c) shows a
typical crossing of a below-ground foreign
pipeline, where the TAGS pipeline is buried
beneath the foreign pipeline.

Crossings of the TAPS fuel gas line
would be made along with cased Dalton
Hi ghway cross i ng s. Road cross i ng
const ruction would be of the open-trench
type with necessary support and protection
provided for the fuel gas line during
construction. Select backfi 11 material
would be util ized throughout the road
crossing length, including that area where
the fuel gas line would be crossed.
Crossings would tend toward right angles to
minimize construction impacts. Figure
2.3.3-3{ b) shows a typical cased
road-crossing scheme, including the fuel gas
1ine.

2.3.3.5 Active Fault Crossings

Th ree major acti ve f au lt zon es wou 1d be
t rave rsed by the TAGS pi pe 1i ne- - the Donnelly
Dome, Denali, and McGinnis faults betvleen
Delta and Summit Lake. Crossings over
active faults would be elevated on steel
beams at grace or elevated on vert ical
support members (VSM) as shown on Figure
2.3.3-5.

The major hazards affecting pipeline
operations in these areas are:
1) differential movement along the fault
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zone; 2) soil liquefaction; and 3) ground
motions. The Denali Fault represents the
greatest hazard from differential movenent.
The I-1cG inni s fau lt cross ing, in the vi c i n ity
of the Denali Fault would cross the active
floodplain of both Miller and Castner creel<s
and would be underlain by extensive deposits
of thawed floodplain soils.

In the Donnelly Dane and Denali fault
areas, the pipeline would be elevated on
steel cross-beams supported by precast
cone rete ties at grade, as shown in Figure
2.3.3-5{ a). Since the McGinnis fault area
falls within an active floodplain, thp.
horizontal support beams would be raised
above the highest expected water elevation
on stee1 ve rt i ca 1 suppo rt menber s, as
depicted in Figure 2.3.3-5{b). In all
above-ground areas, the pipeline would he
installed with foamglass insulation
protected by a metal jacket. Typically,
supports would be sp aced 60 feet apart (lnd
anchors would be provided about every
1,200 feet.

2.3.4 Special Construction Areas

Seven speci a1 const ruct i on are as have
been identified by YPC along the propose~

TAGS alignment. Those areas are: Atigul'1
Pass, the Sukakpak Mountain area, Yukon
River, ~'oose Creek Dam, Prelan Creek,
Keystone Canyon, and the TAPS terminal
construction area. Each of these locations
involves special enginet"ring constraints,
environmental sensitivities, or land-use
conflicts associated with the siting of two
or more pipelines.

2.3.4.1 Atigun Pass

The proposed TAGS pipeline route over
Atigun Pass is a narrow "pinch point"
intended to accommodate roan transportation
and pipelines from the North Slope. See
Figure 2.3.4-1 for a map of the Atigul'1 Pass
constructi on area.

Atigun Pass is the highest point to be
crossed by the TAGS pipeline in the Brooks
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S;:CTION 2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

Range. It is the only feasib 1e route over
this section of the Brooks Range. A route
through the pass was therefore selected for
the state highway and the TAPS project and
has a1 so been selected for the authorized
ANGTS pipeline and TAGS pipeline.

The TAGS pipeline route would ascend the
upper Atigun River va lley on the west side
of the Dalton Highway and crosses TAPS at
the base of Atigun Pass. The route would
ascend the north side of Atigun Pass,
crossing the state highway, TAPS, and the
authorized .ANGTS pipeline right-of-way. The
TAGS route then ascends roughly parallel to
the TAPS route to the continental di vide,
where a second crossing of the highway and
the authorized ANGTS route would be made.
The TAGS route would then descend the south
side of the pass, proximate to the west side
of the authorized ANGTS route and highway,
to the base of the pass. At the base of the
south side of Atigun Pass, the route crosses
the upper Chanda1ar River and parallels the
west side of the highway to the Chanda1ar
shelf. The closest proximity to TAPS would
be at the top of Atigun Pass, where TAGS
enc roac hes to vlit h i n approx imate1y 120 feet
of the oil pipeline.

An optional route through an alternative
pass 4.5 miles to the west was evaluated but
eliminated from further consideration
because the approac'h to the pass was blocked
by extensive talus slopes and rock glacier
in a steep narrow valley; was remote from
exi st i ng i nfrast ructu re; inc reased 1engt h by
3.5 miles, requi red 21.5 miles of
all-weather road and would require an
additional work camp. This option was
removed from further cons iderati on.

Construction of the TAGS pipeline is
estimated to require two summers of vlOrk in
the pass area. Civi 1 work to widen the
highway would be completed during the first
summer and pipeline installation during the
second summer. Summer highway traffic would
be carefully controlled on a 24-hour basis
by radio-equipped flagmen. Travel
interruption would be kept to a mlnlmum.
Larger vehicles and oversized loads might
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experience some delay in order to pass the
construction area safely.

The second summer const ructi on season
would be used entirely for pipeline
installation through the pass. Construction
would be performed 24 hours per day. The
total length of the const ructi on' 'liould be
limited to approximately 1,700 feet at anv
one time. Excavated ditch material v;QlJld hp
hauled off site to provine sufficient room
for pipe-laying operations. Roadway
wid en ing VIOU 1d pmvi de suffi cient room for
pipe stringing (limited to BOO-foot
sections) and welding operations. The pipe
would be laid in BOO-foot sections with
backfill accomplished as soon as all work is
corp leted on each 800-foot secti on as shown
in Figure 2.3.4-2. Upon completion of
pipe-laying operations, the roarfway ditch
and surface would be restored.

2.3.4.2 Sukakoak Mountain Area

\~ithin the Sukakpak Mountain arpa, the
alignments from Dietrich Camp into the
Koyukuk River valley would include routino
options that consider the least effects on
the existing highway, TAPS, the authorizPd
ANGTS right-of-way, scenic landscapes, anrf a
confluence of the Dietrich end BettlE"s
rivers with the Middle Fork of the Koyukuk
River. Routing considerations would be to
avoid geotechnical, thermal, and hydrolo(Jic
conditions that are incompatible with, or
detrimental to, construction and operation
of a high-pressure, chi 11ed gas pipe lipE'.

Alignment th rough t his app rox imate 1y
1O-mi1e area would be given furthE'r
eva luati on. The intent of design and
routing efforts would be to provide an
environmentally and visually acceptablE'
route through this area wrich also has
suitable geotechnical, thermal, and
hydrologic charactE'ristics for location (1f a
high-pressure, chilled oas pipeline yet does
not affect existing facilities.
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SECTION 2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

2.3.4.3 Yukon River

The proposed TAGS pipeline would cross
the Yukon River approximately 1,000 feet
upstream from the existing Dalton Highway
Bridge by way of an independent suspension
bridge, as shO\~n in Figure 2.3.4-3. Several
criteri a limit the number of feasible
crossing points for the new bridge:
relatively narrow straight river section
would be needed for bridge piers; suitab 1e
foundation conditions should exist for the
support of bridge piers and anchor
structures; suitable geotechnical conditions
should exist in the surrounding area for the
construction of pipeline approach segments;
access from existing infrastructures should
be reasonable; and the location should not
affect ex ist i ng ri ver st ructu res.

Conceptual design of a suspension
structure for the TAGS project is shown in
Figure 2.3.4-4. A twin-span bridge would be
designed for pipeline loading only. Each
span would be approximately 1,000 feet
long. Of the three piers requi red for this
structure, the central pier would be
constructed near the middle of the ri ver on
a bedrock anchor. Three 120-foot-high steel
towers I'IOu1d support the main cables and
pipe 1in e load. Wind st ruts, 120 feet wid e,
would provide support for laterally strung
wind cables and wind loads.

Design of the proposed bridge wou1 d
involve consideration of river flood levels,
ice scour conditions, high wind loads
characteristic of the Yukon Valley,
atmospheric icing loads, a wide range of
temperature vari ation, navigation, and
seismic loading. A site-specific
geotechnical investigation would be
necessary to determine the actual pier
10cat ion.

The TAGS above-ground pipeline crossing
of the Yukon River would be located
approximately 800 feet upstream of the
existing Yukon River bridge. Access to this
existing boat ramp area would be restricted
by the secu rity zon e fo r the bri dge
abutments and for the above-ground pipeline
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on both bridge approaches. Due to the need
to secure the above-ground port ion of the
pipeline fran transition to transition, the
security zone for the TAGS Yukon River
crossing would be of greater size than the
TAP S securi ty zone.

2.3.4.4 Moose Creek Dam

The TAGS pipe line crossps the Chena
River Flood Control Project (Moose Creek
Dam) southeast of the F ai rbanks area. t-100se
Creek Dam is approximately 6.5 miles long
and is oriented perpendicular to the TAGS
route. The TAGS route would cross the dam
on a flat floodplain 1.8 miles south of th~

main channel of the Chena River. At the
point of pipe line crossina the dam heiaht is
approximately 40 feet, with 2.5:1 dom
slopes. A speci 031 crossing over the top of
the dam would be planned to prevent
disturbance to the earthen structure of th~

dam.
Construction of the Moose Creek Dam

crossing would occur in two phases durinq
the fi rst ye ar of pi pe 1in e con st ruct ion.
The first phase, which would involve civil
work only, would be conducted durina the
summer to ensure proper compaction of fill.
Rip-rap protection would be placed on the
upstream side of the structure except at the
80-foot-wide construction Z0ne neered for
pipeline installation. The second phase
would involve the installation of the
pipeline, which would commence in the foll.
After completion of backfill, required
rip-rap protection would be placed on the
pipeline right-of-I'lay.

2.3.4.5 Phelan Creek

The proposed TAGS alignment between the
mouth of Phelan Creek and the subseauent
crossing of Phelan Creek would include
co-use of the Richardson Highway areas.
Figure 2.3.4-5 is an area map of Phelan
Creek. The total length of special
construction l'IOuld be approximately 10,500
feet, I'tlth three co-use areas totalling
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~CTION 2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

7.800 feet. The Richardson Highway
throughout this area follows the break in
slope between the steep valley wa 11 and the
wide braided floodplain of Phe 1an Creek. In
two areas. totalling approximately 2.700
feet in length. the highway has been
relocated farther from the valley wall to
straighten alignment. The TAGS pipeline
would be routed along the toe of the slope
of the valley wall. encroaching on the
highway ditch only where the highway is
located close to the valley wall. Pipeline
construction for these areas of encroachment
is depicted in Figure 2.3.4-6.

A site-specific investigation and an
evaluation of the potent ia1 for the creation
of aufeis and heave in the paved highway
surface would be conducted during final
design. Where applicable. insulation would
be util ized to 1imit frost-bulb growth and
the b lockage of ground-water flow.

2.3.4.6 Keystone Canyon

The proposed TAGS route through Keystone
Canyon would involve Richardson Highway
co-use for most of its 19.500-foot 1engt h.
as shown in Figure 2.3.4-7. The special
constructi on area starts near the south end
of the Richardson Highway bridge crossing of
the Lowe River. near Bear Creek. and ends at
the TAGS pipeline crossing of the highway at
the mouth of Keystone Canyon.

Through this section the Richardson
Highway is routed near the Lowe River in
Keystone Canyon. The Lowe River is severe ly
constricted in the canyon. and the
Richardson Highway is closely flanked by the
steep canyon walls and the ri vera In the
upper canyon area the highway is located on
the east side of the river. In the lower
canyon are a, the hi ghway is located on the
west side, Richa rdson Highway crosses th ree
bridges within the canyon.

The proposed TAGS pipeline would be
routed primari 1y in the highway ditch next
to the canyon wall and would deviate only to
avoid conflicts with highway bridges and to
cross the Lowe River. To avoid conflict
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with the two highway bridges in the upper
canyon area (near Snows1 ide Gulch), the TAGS
pipeline would use the old Richardson
Highway tunnel.

Installation of TAGS in this area would
be completed in a single summer season
during the second year of pipeline
construction. Typical construction sections
for the area are shown in Figure 2.3.4-8.
Except for construction through the old
highway tunnel and in the limited areas
where sufficient space exists for pipeline
construction from a separate work surface,
construction l'nu1d take place off of the
highway with the pipel ine near the roadway
ditch. A protective cover would he utilized
over the pipeline where it is located
immediately adjacent to the roadway.

Pipeline installation would be conducted
on a 24-hour-per-day basis to reduce
canst ruct ion time th rough t hi s secti on, thus
allowing a return to natural tr?ffic flo..., as
soon as possible. Ditch spoil would not he
stored on-site since no area exists next to
the ditch for stockpile.

A temporary bypass would be constructed
in the Lowe Ri ver f loodp lain for the secti on
north and east of the old Richarr1son HiqhwilY
tunne 1. Traffic through this secti on ~Ioul d
be allowed to pass without delay except
during blasting and material handling, minor
delays could be required for public safety.

Construction activity would be limited
to approximately 1,200 feet in lenath. The
critical point in the Keystone Canyon
construction section would be the roariway
crossing required at Ruddleston Fall s. This
crossing and the Lowe River crossing
inmediately to the north would be installed
concurrently. Since no room exists for a
bypass, the highway crossing would be cut
and temporarily bridged to maintain
trafficability. The river crossing would bp
excavated, then the road crossina and river
crossing would be installed. After
completing pipe installation, the temporary
bypass on the north end of the sect; on would
be removed and the roadway throuqh the
section would be restored.
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5ECTION 2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

2.3.4.7 TAPS Terminal Construction Area

The proposed TAGS alignment between the
Fort Liscum sl ide are a and the mouth of
Sawmill Creek requires routing in the area
of the TAPS oil terminal site owned by the
Alyeska Pipeline Service CCfIllany. This
special construction section would be
approximately 18,500 feet and routed south
of the TAPS oil tenninal site. Two
construction seasons would be requi red, the
fi rst would be for work pad and site
preparati on and the second for pipe1 ine
installation, as shown in Figure 2.3.4-9.

The feasibility of this route and
alignment design in this area would involve
coo rd i nat ion wit h Alyeska Pipel ine Se rvi ce
Company. Selection of a specific route in
the area of the termina 1 would be the result
of detailed evaluation of available
alternati ves, design requi rement s, and
construction procedures. Proposed TAGS
operating and maintenance requirements would
also affect specific route selection.

2.4 COM'RESSOR STATION CONSTRUCTION

The opt ima1 conceptua 1 system desig n
would result in selection of 10 compressor
stations to provide the necessary pressure
boosts to efficiently transport 2.3 BCF/ D of
natural gas from Prudhoe Bay to Anderson
Bay. These stations would be located along
the pipeline by the mileposts identified in
Table 2.4-1 and shown on the pipeline route
map in Alignment Maps 1 and 2.

Location of proposed TAGS compressor
stations is based upon consideration of
system operating requirements and physical
siting constraints. Ideally, station
locations would allow equal horsepower to be
installed and operated at all compressor
stations. Siting constraints include the
rugged Alaska topography, highly variable
geotechnical and highly active hydrological
conditions, environmental sensitivities, and
restricted access. The compressor station
10cati ons se.1ected would provide acceptab le
system operating characteristics while

2-42

satisfying environmental and engineering
concerns.

Const ruction of each comprt"ssor stat ion
would require two construction seasons. The
first season would be used for site
preparat i on, camp and temporary fac il ity
installation, and foundation construction.
The second season would be used for
equipment and material receipt,
installation, erection, and start-up.

The comp ressor stati ons would be
constructed in two groups. The first group
(stat; ons 2, 4, 6, 8, and 10) would be built
in construction years three and four. The
second group (stations 1, 3, 5, 7, and 9)
would be built in construction years 4 and
5. An overall schedule for corrpressor
station construction is shown on Figure
2.2.2 -1.

Conventional techniques and PnJcedures
would generally be used to construct th!"
compressor stations. All construction
activities would be carried out on the
stat i on grave 1 pad and wou 1d not affpct the
su rround i ng envi ronment.

Compressor station sites fi rst would !'e
cleared of brush and timber. Where
appropriate, pads would be installed at each
site over a geofabri c to reduce (]rave 1
vo 1ume and to ensu re the long- te rm
performance of the pad. The pads at
compressor stati ons 1 and 2 would be located
in co ld permafrost are as; they wou 1d cons i st
of gravel placed over hiqh-density
polystyrene insulation. Compressor
Stati on 10, to be located on the existi nct
Tonsina Camp pad, would require the addition
of 1 foot of gravel only to level the pad
for construction.

Based on the conceptua 1 des i gn, it is
estimated that 2,300,000 BCY of borrow
material would be requi red for the
construction of 10 comprt"ssor stations and
related te~orary camp and storage yard
areas. The follo~Jing Table 2.4-1 prnviri!"s
estimates of borrow requi renents for each
site:
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Table 2.4-1
Canpressor Station Sites

Bo rrow Req ui rement s

Canpressor Acreage
Station Milepost Requirea (BCY)

1 66.5 40 340,000
2 125.6 30 260,000
3 213.7 30 300,000
4 280.9 30 175,000
5 357.0 30 350,000
6 421.0 30 175,000
7 486.4 30 150,000
8 562.3 30 250,000
9 639.2 14 200,000

10 720.5 14 100,000

Buil dings and st ructu res at comp resso r
station sites in permafrost areas would be
supported on artificially refrigerated or
steel pipe foundations. In nonpermafrost
areas, conventionai concrete foundations
would be used.

The canpressor station installation plan
would maximize the use of off-site
fabrication and assembly in order to
minimize field installation man-hours,
reduce overall cost, and improve canp leti on
schedules. However, because of size
restrictions on key Alaska highways leading
to the compressor station sites,
prefabrication would be limited to equipment
assemblies rather than complete facility
modules. The packaged equipment to be
shipped to each site would include the main
gas canpressors, the refrigerati on
compressors, the fi red heater packages, the
gas turbine-driven generator packages, and
the ai r compressor packages.

All canpressor station piping would be
prefabricated to the maximum extent
practical in spools and pieces marked for
installation at each site. Pre assembly of
piping, such as valve assemblies and
launcher and receiver assemblies, would be
performed in the manufacturer's shop. These
preassemb led units would be insulated in the
shop to minimize field construction work.
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The majority of the gas and ref rigerati on
piping would require field welding. Lona
straight runs of exterior pipi ng would be
preinsulated to the extent practical.

2.5 LNG PLANT AND f'lARINE TERMINAL
C()I ST RUCTI()I

The proposed TAGS LNG plant and marin!"
terminal would be located at Anrierson Bay,
along the southern shore line of Port
Valdez. Anderson Bay is approximately
3 miles inside the Valdez Narrows, 3.5 miles
west of the existing TAPS oil terminal, and
5.5 miles west-southwest of the city of
Valdez, as shown in Figure 2.2.1-4.

Const ruction of the LNG plant and marinE"
terminal at Anderson Bay would requi re
conventional construction procedures ami
techniques. Detailed desi(]n and
construction activities would be canpleted
over a 5-year period. A general schedule
outlining the overall construction program
is provided in Figure 2.5-1. The crit ical
path schedule consists of site preparatiol1,
LNG tank foundation install ation, and tank
erection. Detailed engineering for the sitE'
layout and the "site preparat ion des ign and
contract packages would have to be ccmp leted
during the last six months of the projE'ct
development activities prior to the
initiation of construction in order to
canp1ete the LNG plant and marine terminal
at the end of ye ar 5.

Development of thE' LNG plant and marine
terminal site would be completed by
subcontractors. Scope of work would includE'
completion of all earthwork, foundations
(except LNG tank foundations), retaining
structures, subsurface lines, rock
reinforcement and rock drainage, site
drainage, and roadways. Site development
activities would begin as early as possiblE"
in the fi rst construction year to ensure
canp leti on of the LNG tank areas early i 11

the second construction season. Site
development activities mostly would be
carried out in three consecutive summer
seasons.
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Figure 2.5-1
LNG Plant and Marine Terminal

Construction Schedule

PROJECT CONSTRUCTION YEAR

ACTIVITY I 2 :3 4 5

ocr.aau:o ODIGHIPROCUR£J,IENT- -----
CA.... -
SITE DEVnDP..EHT

EXCAVATION - -fOUNDATIONS - -
MOOUU F.&8RICATI0H _1_ IL..HG TANKAGe

F'QUHOAnOHS
T,lHK ERECTIDN I- IMARINC TERMIN...I.

OESIGN/PROCUREMENT
lHST"''-UTIOf't -I I

L.HG ,ACJunES IHSTA\..LAnOH

TESTING -

Site excavation would involve removal of
overburden soils, within design limits, down
to bedrock and placement of these soil s in
planned disposal areas; the removal of rock
down to design grade elevations; and the
placement of compacted rock fill in low
areas up to design grade elevati ons.
Overburden removal would be done using
conventional shovel s, loaders, and haul
trucks. Rock excavation would be done using
conventional drilling and blasting
techniques. Rock would be moved and placed
by dozers, loaders, haul trucks, and
comp ac to rs.

Based on the layout developed during
conceptual design, bedrock foundations for
all critical facilities would be prOVided
us ing the fo llowing site grades:

Site excavation quantities would be
approximately 12 milli on cubic yard s, of
whi ch 75 percent is expected to be rock.
After bulking, this volume would be
approXimately 10 million cubic yaros of the
excavation quantity which would be used for
on-site fill, including earthwork for the
construction wharf and off-loading area in
Anderson Bay. Approximately 5 mi llion cubic
yards of excavated material would not be
needed and wou 1d requi re di spo sal.

Conventi ona1 conc rete foundati ons woul d
be used almost exclusively. Major
foundati ons would be located on berlrock, and
minor foundations would be located on
bedrock or enginee red roc k fill.

Trenches for subsurface lines
(electrical, instrument, water, and sewer)
and drainage facilities would be excavated
using drilling and blasting in bedrock areas
and bac khoes in rock-fi 11 are as. Rock
cut-slope reinforcement and drainage would
be installed as reauired using conventional
drilling and anchoring techniques and
standard casing mater; a1. Site roac\qays
would be constructed from blasted rock
materi al generated during site excavation
activities.

A construction off-loadino dock area
would be located in Anderson Bay.
Constructed of rock fill from site
excavation, the off-loading area would be
designed to stage maximum 1,200-ton moctule
loads. Steel sheet-pile cells would be

30'

50 '

50'

100'

100'

155 'Power plant and operations
sup port are a

Harbol'll1aster and helipad area

Const ruction wharf and off
10ad i ng a re a

LNG sto rage ta nk are a

Wastewater retenti on area

Util ity storage area

165'

165'

Elevation

LNG process trains

Facil ity

Metering facilities, feed gas
preparation a~d control area

2-45



S;:CTION 2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

ut i 1i zed to const ruct the pie r front. The
dock would be designed for loaded-barge
draft s.

Upon completion of site development for
the LNG tank area. the LNG tanks
subcont ractor would mobil ize and begin
constructi on of the ring foundati ons for the
first two LNG tanks as early as possible in
the second construction season. continuing
unt i1 all four tank foundat ions are
COllp lete. Tank material s would be recei ved
on-site early in the second construction
season. LNG tank erection would begin in
late summer of the second construction
season and would continue until all four
tanks are constructed. Expected completion
would be in midsurrmer of the fifth
construction year. The tanks constructed
would be using a nickel alloy steel or
aluminum alloy inner tank and a carbon steel
outer shell. The complete tank foundation
including ring-wall base "Jould be
electrically heated to prevent frost-bulb
growth.

The storage tank area would be
surrounded by an impoundment system
constructed to contain any accidenta lly
spilled LNG. The impoundment system would
be fonned with reinforced concrete wall s.
reinforced earth walls. by excavating
bedrock, or by using a cOllbination of these
structures. During conceptual design a
cOllbined reinforced earth, reinforced
concrete. and rock excavation system was
considered. Individual cells 450' x 450' x
35' high were evaluated during the
conceptua1 phase of impoundment desig n as
being adequate for safety standards.

The installation of the remaining LNG
shoreside facilities would be handled by an
erection subcontractor. The erection
subcontractor would mobil ize to the site in
the thi rd quarter of the thi rd constructi on
year. Completed modules would be shipped

via barge to Alaska. unloaded at the
construction dock faci 1ity in Anderson Bay,
and moved to the site by way of the dock
access roadway. LNG process trains would be
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delivered and installed in seouence until
all four process trains were completed.

The remaining yard pipe would be
insta lled. tested. and ti ed in. A11 systems
would go through a transfer of care,
custody, and control procedure prior to
f i na1 corrmi ssi on i ng and ope rati on s.

The design and construction of all
marine tenninal facilities would be handlerl
by a specialty subcontractor. A contract
for this work would be awarded in the fourth
quarter of the first construction year.
Marine terminal design and procuranent
activities would begin at the start of the
second construction year and continue for
about two ye ars•

. The marine terminal subcontractor would
begin construction of the two LNG moorino
and loading berths late in the thi rd
construction year and continue until all
marine terminal facilities were carpleted in
midsummer of the fifth construction year.

The two fixed berths would be
constructed approximately parallel to the
shoreline in 50 feet of water. Each would
be cap ab 1e of moori ng a 125,000- to
165.000-cubic meter LNG tanker. Mooring and
breastinq dolphins \~ould be driven into the
harbor bed. Fenders "IOU 1d absorb tanker
movement impacts at the berths. A platform
to support the marine cryogenic loading arms
wou ld be set bac k from the bre ast inn 1i nP.

Cryogenic loading lines supported by trestle
st ructures on pi 1es wou 1d connect the LNG
storage tanks to the loading platform at the
end of the berth facilities.

The conceptual design for each berthing
facility would consist of three breastina
dolphins. a transfer platform for the four
marine loading arms and a vapor return arm,
and four moo ri ng do lp hi ns located outboa rd
of the vessel. Both the moorino and
breasting dolphins would be accessible by
catwalkS.

A cargo vessel bert h and dock would he
constructed to handle general cargo
shipments to the site and for refrigerant
and liquid-fuel loading. The berth would be
located in water deep enough for a vessel
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with al feet of draft. Conceptually this
facility would be designed for a
5,OOO-deadweig ht- ton vesse 1. A ferry
landing would be constructed to allow marine
access to the site from the city of Valdez
and would be the primary means for site
access during operations. A front-loading
ferry capable of transport ing cars and light
trucks (5 tons per vehicle) would be
constructed. The landing would consist of
eit her a fi xed ramp st ruc tu re, afloat i ng
dock, or a combination of both. Conceptual
design locates the tug and work boat pier
adjacent to the cargo berth causeway. Space
would be provided for three tugs and a pilot
launch. This facility would be a floating
dock with swi ng-type access ramp s.

Other facilities to be constructed at
the LNG plant and marine terminal site would·
include meter stations, communications
systems, operations support facilities, and
maintenance facilities.

The proposed TAGS LNG plant facility
would be developed in accordance with the
Pipeline Safety Regulations of the U.S.
Department of Transportation. The Code of
Federal Regulations Title 49, Subchapter D,
Part 193 (49 CFR 193) prescribes Federal
Pipel ine Safety Standards for liquefi ed
natural gas facilities. Analysis conducted
by YPC indicates that the Anderson Bay site
could be developed in compliance with 49 CFR

193. Recognizing the commitment to safety
embod ied in thi s code, it has been used as
the basis for evaluation of the proposed LNG
plant site, for development of a conceptual
definition of the LNG plant, and for LNG
plant safety planning. These regulations
would be used as the primary standard for
specific sit.ing requirements, design,
construction, equipment, operations,
maintenance, personnel qualifications and
training, fire protection, and security of
the proposed LNG facil ities.

2.6 CPERATIONS AND f.'AINTENAI'CE

Operation of the proposed TAGS pipeline,
LNG plant, and marine terminal facilities
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would be in ccmpliance with all applicable
federal, state, and local regulations and
standa rd s. In add iti on, opt ima 1 system
operating characteristics would be a goal in
the design phases of the project as related
to pipe structural requirements,
geotechni ca1 req ui rement s, and the rma 1
requi rement s and in site- speci fi c
eva luati ons.

The proposed TAGS pipeline system would
be designed to transport 2.3 OCF/D of
conditioned natural gas from Prudhoe Bay.
Beginning at a Prudhoe Bay gas measurement
facility, the pipeline would extend 796.5
miles south to the proposed Anderson Bay LNG
plant and marine terminal facil ity. Maximum
operating press~res would be 22al psig to a
low of'llOO psig. YPC would consider gas
takeoffs along the route on a business basis.

At the terminus of the pipeline, LNG
plant facil iti es would recei ve ~as

throughput at a pressure of approximatp.ly
1300 psig. Operating temperatures below
32°F would be maintained through northern
and interior permafrost areas. Conventional
warm gas operation would be utilized in
southern areas where essentially
permafrost-free soil conditions exist. The
single transition point from chilled to warm
gas flow would be determined based on
geotechnical and pipe constraints during

later detailed design.
Gas entering the TAGS pipeline at

Prudhoe Bay and gas delivered by the
pipeline for liquefaction at Anderson Bay
would be measured for flow volumes,
ccmposition, and BTU content. Table 2.6-1
identifies the feed gas composition used for
conceptual design for the proposed TAGS
proj ect.

An integrated communication system would
provide for the exchange of voice and data
information along the entire pipeline
route. A Pri vate Automatic Branch Exchanqe
(PABX) key system and public telephone
network wou ld be located at the Anc hora?E'
headquarters, the Fairbanks maintenance
facility (FrvF), all ccmpressor stations, the
LNG plant/marine terminal, and the
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Table 2.6-1

Anticipated Feed Gas Composition

operations control center (OCC). A mobile
radio system would link the entire pipeline,
the OCC, the Ffvf, and the headquarters. A
supervisory control and data acquisition
cOllll1unicati on (SCADA) system at the OCC
would monitor metering stations, valves, and
canpressor stations. A microwave radio
system would link all telephone system
locations, PABX, SCADA, Telex, and mobile
radio repeater equipment.

Sites for cOllll1unication facilities would
be selected during the detailed design
phase. These wou1 d be located on ridges or
mountaintops in a manner similar to
cOllll1unication facilities developed for
TAPS. Figure 2.6-1 shows a conceptual
layout of a typical communication facility.

At each compressor station, a remote
tennina1 unit would coordinate the control
functions, activities, and communication of
signal s and data to the SCADA system at the
OCC. In addition to instrumentation at each
canpressor station, meter station, and
mainline valve station, other remote
monitoring units would also transmit data to
the SCADA computer at Anderson Bay. These
units may include earthquake detection
accelerometers, ground displacement sensors
for sensitive slopes, or discrete pipeline
monitoring devices for localized areas

Const ituent

N2 Nitrogen
C02 Carbon Dioxide
C1 Methane
C2 Ethane
C3 Propane
iC4 Iso-Butane
nC4 Nonnal Butane
iC5 Iso-Pentane
nC5 Nonnal Pentane
C6+ Hexanes and heavier

Molecular
Pe rcent

0.75
0.00

91.60
2.67
3.40
0.35
1. 12
0.06
0.04
0.01

100.00%
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Figure 2.6-1

Anticipated Feed Gas Composition

affected by frost heave, should they become
necessary during pipeline operations.
Remote monitoring units would be connected
to microprocessors that would collect ann
transmit the data to the OCC.

Auxiliary facilities along the pipeline
system would be required to support
operation and maintenance efforts. Block
valves spaced regularly along thE! pipE!line
route would provide for secti ana 1 system
iso lati on. Corros i on cont ro 1 facil it ies
would be spaced regularly along the pipeline
route to provide system cathodic protecti on
and measurement cap ab i 1it ies. Ga s meteri no
facil iti es would be requi red at each end of
the pipe 1ine system in ord er to account fo!'"
gas deliveries at Prudhoe Bay, gas
deliveries to the liquefaction plant, and
pipeline/compressor station fuel and to
account for any system losses. A major
maintenance facility would be located near
Fai rbanks. Materi a1 and equipment storaqe
areas would be maintained along the pipeline
to allow for responsive pipeline maintenance.

The proposed TAGS LNG plant and marine

terminal would provide treatment,
liquefaction, storage, and loading
capabilities for natural gas to be liquPfiE!rl
and exported by tanker. Of the initial 2.3
SCF/D (average stream) of pipeline gas
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recei ved at Prud hoe Bay, the eq ui va lent
natura 1 gas product would be approximately
2.1 OCF/D for export at Anderson Bay.

The proposed LNG plant would liquefy
natural gas utilizing cryogenic processes.
Pipeline gas would first be prepared for
liquefaction by passing through a series of
driers and sc rubbers to remove any moi sture
and impurities. After preparation, gas fed
to liquefaction trains would be dry and
clean.

Liquefaction of the natural gas would be
accanp1ished by refrigerating the feed gas
to a temperature of approximate ly -259°F.
The refrigeration plant would consist of
four liquefaction trains (units) operating
in parallel. Each liquefaction train would
produce LNG for t ransfer to a common storage
facility.

The refrigeration requirements for
liquefaction would be supplied by a series
of closed-loop systems in each trai n. Each
c lased-loop system ci rcu lates refrigerant
through a heat exchanger. Feed gas, al so
f 10wi ng th roug h the exchange r, t houg h
confined to through-flow piping, would be
chilled by the refrigerant •. Resulti ng
chilled natural gas would become LNG
product. Refrigerant that became wa nn in
the thennal exchange would be returned to
the beginning of its closed-loop for
recompression and cooling. Process designs
that use various refrigerant gases and
closed-loop refrigerant schemes are
available. Designs for using a mixed gas
refrigerant system or single gas refrigerant
systems in series are available. Either
system would provide the desired LNG product.

Refrigerants for the c lased-loop systems
would consist of propane, ethylene, methane,
and possibly sane nitrogen. Propane and
et~lene would be from off-site sources;
methane would cane from the·feecj;gas
st re am. Nit rogen from the ai r sep arat i on
unit would provide purge and utility
nitrogen for the LNG plant. Storage for
liquid nitrogen from the air separation
plant would also be provided.
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After feed gas is chilled and condensed
into liquid by exchangers, it would flow
into an LNG flash drum where LNG Could be
pumped to storage and vapor could bE'
recove red for use as f ue 1 ga s. A11
refrigeration and power generation gas
turbines would be fueled by feed gas,
boil-off gas, and flash gas. During LNG
tanker loadi ng, feed gas make-up to fuel
would be reduced to compensate for the vent
gas from the tanker, which would be
co llected, compressed, and sent to the fuel
system. A block flow diagram of LNG plant
facilities is presented in Figure 2.6-2.

During conceptual design, liquefaction
facility would be sized for pipeline
throughput to the LNG plant at 2.3 OCF/D
(average stream). At this rate, 2.1 BCFID,
or approximately 100,000 cubic meters of
LNG, could be produced. An estimated
680,000 horsepower of refrigerant gas
compression would be required to meet these
preliminary design figure. According to
preliminary design, an estimated total
cooling load released to the atmosphere
would be about 2.6 billion BTU per hour.

LNG product would be pumped from the
final flash drum in each liquefaction train
through a comnon header to the LNG tankage
area. Storage would be provided by four
tanks with 800,OOO-barrel capacity, which
would operate at near or slightly above
atmospheric pressure. The proposed total
tank volume of 3,200,000 barrels would
provide approximately fi ve days of LNG
storage at des ign product i on rates.

The tanks would be individually pressure
controlled to avoid boil-off fluctuations
with changing atmospheric conditions.
Safety pressure and vacuum valves, sized for
emergency conditions, would protect the
tanks. Boi l-off from LNG storage tanks
would be canpressed and returned to the
process trains for re1iquefaction or for
fuel gas. The storage tank area would be
surrounded by an impoundment system to
contain any accidentally spilled LNG.

The LNG product from onshore storage
tanks would be transferred through the LNG
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FUEL GAS FOR REFRIGERANT COMPRESSION

(VAPOR)
GAS

LICUEFACTlCN

PIPELINE GAS >-_--; GAS
THROUGHPUT SCRUBBERS

2.3 BCF
PER DAY

NOTE

I LIGHT I
HYDROCARBON
REFRIGERANT

SYSTEM

LNG FOR
TANKER LOADING

2.1 BCF
PER DAY
(SEE NOTE)

2.1 BCF OF NATURAL GAS IS
APPROXIMATELY EQUIVALENT TO
100,000 CUBIC METERS OF LNG.

Figure 2.6-2
LNG Block Flow Diagram

loaaing system. LNG tanker vessels would be
berthed at the marine tenninal facility to
recei ve LNG for export to the Asian PacHi c
Rim. Transfer piping would be sized that
the system would be capable of loading two
tankers simultaneously in a 12-hour period.

Conceptual design of loading facilities
would involve a design loading rate of
70,000 barrels per hour (bph) per tanker.
LNG would be transferred through the loadi ng
system by cryogenic pumps and gravity. The
loading system would be maintained in a cold
condition at all times.

Loading lines supported by trest le
structures connect LNG storage tanks to the
loading platform at the end of berth
facilities. Special metallurgy pipe would
be used for loading lines, to accommodate
the very low LNG temperatures. Loading
lines would be insulated between storage
tanks and loading platfonns to minimize LNG
boil-off.

The two LNG tankers would be oriented
approximately parallel to the shoreline in
50 feet of water (depth below MLLW) and have
the capability of mooring in either the
forward or aft position. Figures 2.2.1-8
and 2.2.1-9 present sketches for typical
spheri al and membrane LNG tankers with
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dimensions for both 125,000 and 165,000
cubic meter tanker designs.

A typical 125,000-cubic meter tanker
wou 1d req ui re app rox imate1y 66,000 ton of
ballast under normal operating conditions.
Sea water would be used for ballast should
ballast water be taken on in any port areas,
it would be exchanged for sea water on the
open ocean. Polluted ballast water would
not be disposed of in Prince William Sound.
There would be no oily ballast water from
LNG tankers due to the nature of the LNG
containment vessels.

The loading operation at each hf'rth
wou ld invo lye us ing art icu 1ated load ina arms
to span between the fixed platform facility
and the floating vessel. Based on
preliminary design, four loading arms would
be sized at a 16-inch diameter for assumed
loading rates of 70,000 bph. In additi on, a
single vapor return arm would serve to
connect tanker boil-off with onshore vapor
recovery facil it ies. Vapor return 1ines,
a1so suppo rted by t rest le st ruc tu res, wou 1d
take LNG vapors back to the plant fuel-gas
system or to the feed-gas stream for
reliquefaction. In addition to a main LNG
loading line automatic shut-off valve, each
loading arm would have an automatic shut- off
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valve to prevent LNG spillage during
emergency cond it ions.

The proposed TAGS LNG plant facility
would be developed in accordance with the
Pipeline Safety Regulations of the U.S.
Department of Transportation. The Code of
Federal Regulations Title 49, Sulx:hapter D,
Part 193 (49 CFR 193) prescribes Federal
Pipeline Safety Standards for liquefied
natural gas facilities. Analysis conducted
by YPC indicates that the Anderson Bay site
could be developed in compliance with 49 CFR
193. Recogni zi ng the commitment to safety
embodied in this code, it has been used as
the basis for evaluation of the proposed LNG
plant site, for deve 10pment of a conceptual
definition of the LNG plant, and for LNG
plant safety planning. These regulations
would be used as the primary standard for
specific siting requirements, design,
const ructi on, eq uipment, ope rati on s,
maintenance, personnel qualifications and
training, fire protection, and security of
the proposed LNG facil ities.

2.7 TERMINATION

The project life of TAGS would depend on
the availability of natural gas. If
additional supplies should become available,
the life of the facilities could be extended
beyond the projected 30-year life of the
project. The tennination procedures to be
implemented would be subject to appropri ate
existing federal, state, and local
regulations in effect at that time. A full
review of these procedures would be
submitted by YPC during the "Authorization
to Proceed With Construction" phase of the
project.

durati on, no mitigati on measure was
deve loped.

In addition to the mitigation measur~s

contained in this EIS, the BLM and USACE
would attach standard and special
right-of-way stipulations to its
rig ht- of-ways grant. These st ipu 1ati ons
would contain generic measures applied to
all right-of-ways as well as site-specific
measures which could be evaluated at the
time the pipeline centerline is surveyed.
For example, required surveys for cultural
resou rces and p rotec ted an ima1s cau 1d
identify the need for site-specific
stipu1ati ons.

Federal and state agencies can enforce
mitigation measures and stipulations on
federal, state, and private lands that are
aff ec ted as a f ede ra 1 acti on.

Mitigation measures presented in this
secti on are those that are anticipated to be
implemented. These measures have been
committed to by YPC; others are reasonab 1y
expected to be pennit requirements of at
least one or more pe nnitt i ng agenci es.

The mitigation measures proposed by YPC
were des i gned to accomp 1ish the fo 11 o...d nq
pu rposes.

Assure that the pipe line is structurally
sound to minimize the potential for
damaging accidents or leaks.

Minimize the potential impacts to soils
i nteg rity and pe rmaf rost inc lud i ng
considerations of hydrology and
vegetati on.

Conserve limited resources, incl udina
water and gravel, a long the enti re routP..

2.8

2.8.1

PROPOSED MITIGATIC\"I M:ASURE S

Introduction

Minimize impacts to wildlife, marine and
aquatic habitat.

The following mitigation measures were
deve loped by YPC to prevent and/or mit igate
major adverse ilTl>acts. Where ilTl>acts were
cons ide red mi no r 0r of an ext rene1y sho rt
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Minimize environmental impacts due to
sp ills, d i scha rges and waste d i sp osa 1.

Min imize ·potent i a1 for damage to other
structures, facilities and operations.
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These purposes, if accanplished by the
mitigation activities and techniques,
described in 2.8.2 below, would fulfill
YPC I s stated purpose of constructing the
pipeline in a cost-effective yet
envi ronmenta11y acceptab le manne r.

Mitigation measures proposed by the
applicant are listed below under the
categori es of route se lecti on, const ruct ion,
and operations.

Lim it const ructi on and vegetati on
removal to rights-of-way to minimize
irrpacts to vegetati on.

Backfi 11 trenches with materi al eoual to
or better than that renoved to minimize
changes in channel characteristics with
respect to scour and e rosi ve fo rces.

Use rip-rap or other bank protection
techniques where needed.

Minimize the number of river and stream
crossings.

2.8.2 Pipe 1ine Route and Camp resso r
Station Selection Schedule construction activit ies to

minimize illlJacts to construction areas
near critical water crossinas and.fo
prevent downstream impacts.

Avoid areas where icing occurs regularly.

Provide adequate separati on between the
pipeline and other facilities in areas
with high potential for subsurface flow
to prevent impacts by frost bulbSon
existing facilities.

Reuse fonner TAPS facil iti es, borrow pits
and sites as much possible.

Coordinate design and construction for
highway, pri vate roadways, access roads
or highways with the adjacent fuel/gas
with DOT/PF, Alyeska Pipeline Service
COIllJany or private landowner.

For highways and major road crossi.nas,
utilize bypass roads around the crossing
area, where feasible, to maintain
traffic flow.

Select slopes that meet the required
stabilitv criteria.

Identify cultural and historic resource
sites and either avoid those sites if
possible or excavate, if necessary.

2.8.3 Const ruct ion

Design crossings of below-ground foreign
pipelines to "minimize impacts to the
foreign pipel ine or respecti ve
ri ght s-of-way.

Along active faults elevate crossings on
steel beams at grade or on vertical
sup port membe rs.

Des ign and imp lement a test ing and
monitoring program to ensure structural
integrity of the pipeline.

Design river and floodplain crossings at
right angles to the direction of flow,
if possible.

Place the top of the pipe below the
lowest bed profile that might develop as
a result of scour in erosion prone areas.
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Minimize the amount of disturbance due
to ditching activities.

Pl an the ditching operation to minimize
disturbance to rig ht-of-way soil s.

Spread excess ditch spoil uniformly over
v.urkpad area or dispose of excess
materi al in an authorized disposal site.
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Perfonn light grading of the
ri ght- of-way the year after const ruction
of each segment of pipeline where
localized settlement. erosion. or
drai nage prob 1ems occu r.

Use concrete coating. bolt or weights.
or granular backfi 11 materi al to avoid
pipeline buoyancy problens.

Incorporate erosion control practices
with all elements of pipeline
construction to provide for control of
erosion. sedimentation production. and
transport and deposition to allowable
1imit s.

Minimize gravel usage as much as
possible through use of workpad designs
utilizing thinner gravel overlay and
winter construction.

Where feasible. consider use of ice.
snow. or ice and snow wo rkp ad to
minimize potential disturbance and
reduce use of mineral materi al volumes.

Repair and reuse TAPS access roads where
available.

Imp lement techniques for mitigati on of
liquefaction-related problems where.
alignment changes are not feasible.

After detailed evaluations and analysis
of expected conditions. pipe stress
eva luat ion s. soi lip ipe the nna 1
eva luati ons. and constructabil ity
assessments, develop necessary frost
heave mitigation measures. The primary
mitigative measure would be use of
increased pipe thickness. Other
measu-res that might be utilized include
such things as insulated pipe wall s.
insulated ditch. above-ground berms. or
remove and rep lace frost-susceptib le or
thaw unstable material.
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Design measu res to mitigate the irrpact
of frost bulb growth on subsurface flow.
including placenent of insulation on the
pipe and deep burial of the pipe.

Where significant uplifts may occur over
long pipeline lengths. establishment of
cross drainage may be accomplished by a
reduction of pipe cover for very short
lengths or by initial buri al of the
pipeline deeper than nonnal and
subsequently removing some or all of the
up 1ifted soi 1.

Eva luate winter const ruct i on as a
p'ossibil ity for redundant st ream
crossings because of more favorable flow
conditions and minimum fishery resource
impac ts (except in are as up st re am of
fish overwintering).

For sensitive slopes identified alone
the right-of-way, hand clear and
stabi 1ize by methods best suited to the
particular area.

Minimize environmental impacts durino
gravel extraction through:

Use of existing mineral materi al
sites;

Selecting new sites that m1nlmlZe
the biological significance of
habitat alteration:

Designing and developing upland
sites to maximize potential for
revegetation and minimize potential
for erosion and adverse visual
impact;

In floodplain sites, adherence to
biologically accepted practices
inc lud ing those summari z ed in the
FWS. 1980 guidelines manua 1.

Utilize blasting control me2sures when
blasting were proximate to existing
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facilities to avoid damage to those
facilities.

Schedule ditching operations to minimize
peri ods during which ditches are open.

Use ditch plugs wherever slope and soil
conditions indicate the probability of
excessive erosion along the ditch line.

In sensitive stream areas, renove excess
ditc h backfi 11 to des ignated spoil
disposal areas.

Draw water for hydrostatic testi ng and
for snowpads only from des ignated
surface water sources with the capacity
to supply required volumes without
adverse affects in the aquatic
envi ronment.

In general, for water taken from fish
streams and lakes, follow accepted ADF&G
practices.

Confine test water releases to
designated areas and divert to settling
basins as necessary to comply with
discharge permit limitations.

Util ize energy dissipaters where needed
to. avoid inducing erosion of the ground
surf ace.

Conduct clean-up of right-of-way in a
manner to minimize disturbance to
su rf ace vegetation.

Seed and fe rt il i ze disturbed area s as
required, after clean-up is completed.

"
Const ruct pe rmanent erosi on cont ro 1
facil ities such as culverts, berms, and
dikes to maintain long-term right-of-way
stabil ity.

Errp lace ri p-rap on s lope and st ream
embankments, as requi red, to mit igate
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erosion and minimize siltation of
sens it i ve st re ams.

In addition to right-of-way restoration,
restore materi al sites, campsites, and
temporary access roads to an acceptable
cond it i on and revegetate, as requi red.
Generally, natural revegetation of
disturbed areas is planned for long-term
stabil ization.

Coord inate activit ies in the vicinity of
all TAPS facil ities with Alyeska
Pi pe 1ine Servi ce Company.

Prepare detai led plan for recl amation of
project construction areas. The plan
will be submitted to appropri ate federal
and state agencies for approval prior to
const ruct ion.

Incorporate speci al features, as
required, at pipeline crossings to
ame1iorate potent i a1 irrp act s.

Develop mitigative measures where
possible to address the potential
impacts on surface and suhsurface
drainages.

Provide for the uninterrupted movement
and safe passage of anadranous fish
during the construction and operation of
the pipeline.

Revegetate disturbed lands as soon as
practical in accordance with schedules
deve loped by the land management
agencies and YPC.

Construct and maintain containment dikes
and other suitab le st ructures around all
temporary and permanent storage
facilities for fuel and other hazardous
substances. Furt her, a specific plan
for the prevention of spills and the
storage of such substances \'iOuld be
submitted to the appropri ate agencies
before construction disturbance of the
pipeline corridor begins.
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Develop and incorporate into design
stress analysis criteri a to protect
installed pipeline.

Maintain and monitor erosion control
practices and procedures during
operati ons to provide for occurrences
not anticipated during construction.

Utilize chilled gas operation for
northern Interior permafrost areas and
warm gas operati on in southern areas where
essentially permafrost-free conditions
exist.

Incorporate remotely controlled block
valves for section system isolation. In
add it i on to bloc k va1ves req ui red by
regulations, block valves would be
installed immediately upstream and
downstream of meter stations. compressor
stations. aerial river crossings. and
f au It cross i rg s.

Use medili11 energy outfall diffuser to
mix the freshwater effluent with sea
water in a very short distance.

Develop site drainage and erosion
control designs to minimize sediment
transport from facil ity sites.

Asneed ed, incorporate des ign measures
to mitigate any potential for thermal
interaction between pipelines where
adverse thenna1 impacts are likely to
occu r.

Develop and implement a project control
system and pro cedu res to pro vide for
detection of leaks and rapid system
shutdown to minimize the release of gas
in the event of a leak.

Use secondary treatment of canbined
wastewater from LNG plant and marine
terminal before discharge into the
recei ving waters of Port Va ldez, as per
State and EPA requi ranent s.

Operations Mitigation2.8.4

Develop" implement and conduct a pipeline
st ructura1 mon ito ri ng program.

Decommission abandoned access roads by
blocking access. removing cu lverts, or
through surface reclamation.

Incorporate po 1icies and procedures to
ensu re that the i nteg rity of the TAPS
pipeline will be protected durino the
constructi on. operati on. and maintenance
of the TAGS proj ect.

Incorporate an automatic shut-off valve
at eac h load ing are a to prevent LNG
spillage during emergency conditions.

Develop design contingency earthquake
and design operating earthquake plans
and procedures.

Discharge open ocean seawater ballast in
U.S. waters from tankers.

By appropri ate po 1icies and procedures,
protect existing telephone and electric
transmission lines, roads and other
pipelines during construction.
operation, and maintenance of the TAGS
system.

Design culverts so that velocity of
streams through culverts does not exceed
the rate where outflow eros ion occurs or
fish movement is impeded.

Incinerate sludges and skimmirgs from
the oil/water separator in an approved
incinerator.

Des ign intake st ructu res to prevent
impi ngement or ent rai nment of fi she
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An evaluation of criteria developed to
identify and aPpraise environmentally
accept ab 1e and envi ronmenta 11 y f eas i b 1e
routes to transport Prudhoe Bay natural gas
to tidewater for liquefaction and
transportation to Asian Pacific Rim markets
is presented in S ubsecti on 1.9.6. The
results of this evaluation identified that
none of the three Prince William Sound
alternatives was ranked as superior to the
YPC proposed TAGS project to Anderson Bay.
This evaluation also identified that the
Cook Inlet-Boulder Point alternati ve appears
to be the best of the Cook Inlet
alternatives evaluated. The no-project
alternative is al so discussed in this
subsecti on.

The Cook Inlet alternative pipeline
route would originate in the vicinity of
Li vengood (M ilepost 395 of the proposed TAGS
pipel ine al ignment) and proceed in a
southerly di recti on to Cook Inlet as shown
in Alignment Map 3 at end of document. At
Cook Inlet. the alternative pipeline route
could proceed to one of three alternative
sites evaluated in Subsection 1.9.7.5.
These sites are at Harriet Point. Boulder
Point. and Cape Starichkof. The results of
the evaluation of criteri a indicated that of
the three alternati ve te nninus locati ons and
pipeline routes to reach the tenninus
locati ons, Boulder Point appears to be the
most desirable of the Cook Inlet
alternati ves.

The Boulder Point alternative resulted
in a pipeline length similar to that of the
proposed TAGS project with the same number
of compressor stations, whereas both Harriet
Point and Cape Starichkof required a
significantly more pipeline mileage and an
additional compressor station. Both the
pipeline route to Boulder Point as well as

2.9

2.9. 1

2.9.2

ALTERNATIVES

Introduction

Cook Inlet-Boulder Point Alternative
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the site for the LNG would be located in
less sensitive environments than either
Harriet Point or Cape Starickof (see
Subsection 1.9.7.5.

The project description presented in
Subsections 2.2 through 2.7 would be the
same for a project to the Cook Inlet-Boulder
Point alternative. As identified in Table
1.9.5-5, ,this alternati ve would requi re
a l5-mile subsea pipeline across Cook Inlet
from near Figure Eight Lake on the north
side of Cook Inlet across to Point
Possession and two additional elevated river
crossings.

To reach Boulder Point on the Kenai
Peninsula, a 15-mile subsea pipeline, as
depicted in Figure 2.9.2-1, would be
requi red to cross beneath Cook Inlet.
Construction of the Cook Inlet subsea
pipeline crossing would require the use of a
large-pipeline lay barge capable of handling
the concrete coated 36-inch diameter pipe.
Welding of pipe joints and completion of the
coating process at the joints would be
accanp 1 i shed on t he lay ba rge, and the
completed section would then be lowered to
the sea floor. The pipe would then be
buried using a jet sled equipped with
high-capacity airlift pumps. Provisions for
excavating and removiny occasional boul der
size material from the pipe al ignment and
t renc h wou ld be incorporated in the
construction plan.

Due to the extreme tidal fluctuations
and currents found in Cook Inlet. a
multipoint anc horing system would be
required to hold the lay barge in position.
The presence of the lay barge and its
mu 1tip oint anc hor system wou 1d resu It in the
need for a traffic control system for
vessels bound to and from the Port of
Anc horage during the construction phase.
Additionally. pipe burial depth should be
sufficiently deep to provide adequate
protecti on from anchor draggi ng or
protecti on from scour.

Along the Cook Inlet-Boulder Point
alternat i ve, aeri a1 cros sing s of the Tana na
River, two crossings of the Nenana River,
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Hurricane Gulch, and Montana Creek would be
required. These aerial crossings would be
similar to those discussed in Subsection
2.3.3 and depicted in Figure 2.3.3-2. The
exception would probably be the Tanana River
crossing which, because of the width at the
crossing point, would either requi re a fixed
pier in the center of the river similar to
that which would ,be used for the Yukon River
(see Figure 2.3.4-4) or a sp an with pier
abutments on an island in the river.

The alternative LNG site located at
Boulder Point would be along the eastern
shoreline of Cook Inlet just north of the
constriction known as the East Foreland as
shown in Figure 2.9.2-2. The LNG plant site
and marine tennina1 configuration for this
alternative site are shown in Figure
2.9.2-3. The facilities depicted for this
site are described in Subsection 2.5.

Under a no-action alternative the
construction of faci1 ities to transport
natural gas to tidewater for conversion into
LNG for export to the Pacific Rim markets
would not occur, and producers would
continue to reinject the excess natural gas
not used for field or pump stati on fuel into
the fields unless the authorized ANGTS were
built. This alternative avoids all adverse
effects associ ated wit h proj ect
imp 1ementat ion.

The no-action alternative would forego
the economic benefits the proposed TAGS
project would create, not only from direct
and indirect employment during construction
and operation, but also from the benefits of
taxes and State of Alaska sale of its
royalty gas. Estimates of the projects
economic irJl)acts from both a statewide and
regional basis is presented in Environmental
Consequences. Section 4.0. In addition to
the loss of state revenue. the benefit of
offsetting some of the unfavorable trade
imbalance which presently exists with Japan,
the Republic of Korea, and Taiwan would be
lost to the United States.

2.9.3 No-Act i on Alternati ve
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Inherent in the initial decision to
produce oil at Prudhoe Bay \~as the
realization that natural gas would also be
produced. At present there are more than 27
trillion cubic feet of proven reserves of
natural gas in the field, with significant
estimates for additional probable and
poss ib le reserves (most of the data concerni n9
these rese rves is confidentia 1, [FPC
1975J). Ole to the lack of an existing
system to market these natural gas reserves.
there is no incentive for producers to
explore or to further develop existing or
potential natural gas reserves.

2.9.4 Sunmary

The applicant's proposed project
involves the transport and sale of natural
gas from Alaska's North Slope to the Asian
Pacific Rim markets. The potentially
feasible alternatives for the project
include construction and operation of a
natural gas pipeline to a tidewater port in
either the Prince William Sound or Cook

, Inlet regi ons of Alaska and shipment of LNG
by tanker. Evaluation criteri a were
developed to consider the feasibility and
preferabil ity of vari ous alternative ports
in both the Prince William Sound and Cook
Inlet regions and then applying these
criteria to the alternative projects. The
applicant's proposed Anderson Bay project
was confi nned as the preferred site in Prince
William Sound, and Boulder Point was
detennined to be the best Cook Inlet
alternat i vee

The potential environmental conseauences
of constructing and operating a pipeline
from Li vengood to the Cook Inlet-Boulder
Point were analyzed and compared with the
consequences on the various d iscip 1ines for
the proposed proj ect.

The Cook Inlet- Boulder Point alternative
pipeline alignment with an LNG plant ami
marine tenninal at the Boulder Point site
represents an alternative to the proposed
project that is feasible and would be
environmentally acceptable, though not
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envi ronmentally preferred over the
applicant's proposed project.

The no-action alternative was
considered. The national. international,
and statew ide imp act s of t his a1ternati ve
mainly include the lack of development of
North Slope natural gas, the absence of the
additional energy security and of
improvement to the balance of payment s. and
the absence of the positive economic
benefits to the state. The no-action
alternative would mean that none of the
impacts to the natural or human envi ronment
of Ala sk a desc ri bed in thi s document wou 1d
occu r.
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SECTION 3.0 AFFECTED ENVIRONMENT FOR THE PROPOSED ACTION AND ALTERNATIVES

3. 1 INTRODUCTION Proposed Trans-Alaska Pipeline, DOl,
1972 •

This section analyzes the envi ronment
that would be affected by the proposed
Trans-Alaska Gas System (TAGS) from Prudhoe
Bay to the Prince Wi lliam Sound-Anderson Bay
LNG plant site and terminal facilities and
the Cook Inlet-Boulder Point a1ternati ve.
The affected environment discussions for the
proposed project varies with type of
resources being considered--for some, the
discussion is confined to the immediate area
of the anticipated disturbance; for others,
a more regional approach is used. Impacts
to these areas are generally considered by
discipline in appropri ate sections of this
document. Subsections summarize the
important environmental impacts in each of
these areas.

The area that wou1 d be occup ied by the
proposed TAGS project has been the subject
of detailed study and analysis since the
decision was made to develop the Prudhoe Bay
area for the production of oil and natural
gas. Initial environmental studies began in
the early 1970s, culminating with the
publication of a Final EIS for the TAPS
project in 1972 and construction of the TAPS
project from 1974 through 1977.

During the period of TAPS construction,
three natural gas projects ....ere proposed for
the construction of a system to transport
North Slope natural gas to U.S. markets by
the Alaskan Arctic Gas Pipeline Company, the
E1 Paso Alaska Company, and the A1can
Pipeline Company (subsequently Northwest
Alaskan Pipeline Company). Two of these
proposals were for an all-pipeline route and
one was for a pipe1 ine - LNG tanker systen.
EIS's were pUblished for all three of these
projects by the Department of the Interior
(001) or the Federal Power Commission
(FPC). Additionally, the Federal Energy
Regulatory Commission (FERC) completed an
FEIS for the Western LNG Cook Inlet
proposal. Thus, the environmental
description and assessment for consideration
of the TAGS project include FEIS's for the:
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ANGTS, Proposed Alaska Arctic Gas
Project, DOl, 1976.

ANGTS. Proposed E1 Paso LNG Project,
FPC, 1976a.

Supplement, ANGTS, Proposed Northwest
Alaskan Project (A1can Project). FPC,
1976b.

Cook In let LNG project, Proposed Western
LNG Project, FERC, 1978.

The Affected Environment Sections of these
previously prepared EIS's are adopted herein

. by reference and updated more recent
information. Since socioeconomics appeared
to be the key issue during the scoping
process for the proposed action, it is the
first subsection presented.

3.2 PROPOSED TAGS PROJECT TO ANDERSON
BAY

3.2.1 Introduction

The following subsections describe the
ex ist ing envi ronment .and ann i ent cond it ions
for the proposed route from Prudhoe to
Anderson Bay. The topics result from issues
derived at scoping meetings and agency
comments. In all cases the description
begins at the northern end of the route and
proceeds southward, unless there is a
statewide description. The technical
sections are grouped into simi 1ar or related
topic whenever possible.

3.2.2 Socioeconomics

3.2.2.1 Statewide Socioeconomic Conditions

Oil and gas development is the dominant
force in the Alaska economy because the
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industry supplies ITOre than 90 percent of
the state government's revenues.
Tab 1e 3.2.2-1, which sumnarizes statewide
population since 1960, shows that the most
dramatic period of population increase
occurred from 1974-1977--the TAPS
construction era. In only three years
Alaska's population rose from 348,100 to
481,000, an ircrease of 38 percent.
However, the end of the pipeline boom was
followed by an economic slump, high
unemployment, and a 16 percent population
decline. By 1980 Alaska's population had
dropped to 401,900.

Alaska's economic downturn ended
abruptly as skyrocketing oil prices quickly
pushed the state's annual oil revenues
(which had been only ~500 million in 1977)
past the $2.2 billion mark in 1980. These
burgeoning state revenues were accompanied
by an enormous ircrease in state government
spending for operating expenses,
low-interest loan programs, and capital
construction projects. The state's
population began a rapid increase in 1981 in
response to const ruction employment and
infrastructure development. That same year
oil prices hit a record ~37 per barrel, and
in 1982 state oil revenues peaked at nearly
$3.6 billion (See Table 3.2.2-1).

Between 1970 and 1985 Alaska's
population grew an average of four percent
annually, c~ared to less than one percent
annually for the nation as a whole during
the same period. In the decade between 1970
and 1980 Alaska's population increased by
nearly 100,000 persons, but in the five
years between 1980 and 1985 the state
population grew by nearly 138,000.

These population tnends are mirrored in
Alaska's errployment statistics. Total
average annual statewide employment peaked
in 1985 at 231,400. As shown in Table
3.2.2-2, the 150 percent ircnease in state
errp10yment between 1970 and 1985 was
accompanied by significant shifts in the
relative importance of various sectors. In
1970 government errp10yment accounted for
nearly 40 percent of the Alaska's wage and
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salary employment. By 1985 government
represented less than 30 percent of the
total errployment. The most notable change
was the declining role of federal employment
in the state's economy. There were 17,600
federal workers in 1985, Virtually the same
number errployed in 1970 when one Alaska
worker in five worked for the federal
government. By 1985, only one worker in 12
was a federal employee. State and local
government errp loyment grew at roughly the
same rate as overall employment.

Between 1970 and 1985 ITO re than
two-thirds of Alaska's 140,000 new jobs were
in the state/local government, trade, and
service sectors. In 1985 there were more
construction workers than federal
errployees. Finance, insurance, and real
estate emp loyment, which trip led between
1970 and 1985, exhibited the largest
percentage increase but accounted for less
than 6 percent of total employment.
Transportation, communications, and public
utilities employment growth was somewhat
lower than the overall rate of errployment
increase. Only 14 percent of the new jobs
created since 1970 were in basic industries
such as mining (which includes petroleum
development) and manufacturi ng (primarily
timber and seafood processing).

Since statehood in 1959, most of
Alaska's population growth has been
concentrated in urban and suburban areas of
the state. In 1985 about 44 percent of the
state's residents li ved in the Municipal ity
of Anchorage. Alaska Natives, which
constitute 16 percent of the statewide
population, are Alaska's largest minority
group. The remainder of the statewide
population is 77 percent white, 3 percent
black, and 4 percent other races.
Nationally, 83 percent of the population is
white, 12 percent black, and 5 percent other
races.

A difference between Alaska'S population
and the nation's is age--A1askans are
younger. In 1980 the median age of Alaska
residents was 26.1, compared to the nati onal



Tab1e 3. 2•2-1 Alaska Statewide Socioeconomic Ind icators
1960 to 1987

Population Employment Oil Revenue(l)

Percent(2) Percent(2) Number Percent(2)
Year Number Change Number Change ( $) Change

1960 230,400 N/A N/A
1961 236,700 2.7 N/A N/A
1962 242,800 2.6 N/A N/A
1963 249,900 2.9 62,090 N/A
1964 253,200 1.3 65,380 5.3 N/A
1965 265,200 4.7 70,530 7.9 N/A
1966 271,500 2.4 73,127 3.7 N/A
1967 277,900 2.4 76,784 5.0 N/A
1968 284,900 2.5 79,803 3.9 N/A
1969 294,600 3.4 86,565 8.5 N/A
1970 302,583 2.7 92,467 6.8 N/A
1971 319,600 5.6 97,584 5.5 47.0
1972 329,800 3.2 104,243 6.8 48.4 3.0
1973 336,400 2.0 109,851 5.4 50.3 3.9
1974 348,100 3.5 127,200 15.8 80.2 59.4
1975 384, 100 10.3 160,900 26.5 90.4 12.7
1976 409,800 6.7 173,100 7.6 391. 5 333. 1
1977 481,000 17.4 164,200 -5.1 477.6 22.0
1978 411,600 -14.4 166,900 1.6 441.5 - 7.6
1979 413,700 0.5 166,600 -0.2 821.6 86.1
1980 401,851 -2.9 171,100 2.7 2,256.5 174.6
1981 435,200 8.3 186,500 9.0 3,304.3 46.4
1982 460,837 5.9 201,000 7.8 3,574.8 8.2
1983 495,290 -7.5 214,300 6.6 3,026.6 -15.3
1984 523,048 5.6 225,000 5.0 2,861. 6 -5.5
1985 539,600 3.2 231,400 2.8 2,743.5 -4. 1
1986(3 ) 545,299 l.0 N/A 2,657.9 -3.1
1987(3) 543,900 -0.2 N/A 1,011.0 -62.0

(1) Total unrestricted petroleum revenue in millions of dollars
(2) Percent change from prior year
(3) Figures for 1986 and 1987 are projected estimates

Sources: Alaska Department of Labor, Research and Analysis Section; "Revenue
Sources," Alaska Department of Revenue, Division of Petroleum
Revenue, December 1986.
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Table 3.2.2~2 Distribution of Employment, by Sector
'Statewide, Fairbanks, and Anchorage

1970 and 1985 Comparisons

Industrial Sector

STATEWIDE

1970
Number Percent

1985
Number Percent

Percent
Increase
1970-1985

Mining
Construction
Manufacturing
Tran/Com/Utility
Trade

*FoI.RoE.
Service &Miscelleous
Federal Government
State/Local Government

TOTAL

FAIRBANKS

Mining
Construction
Manufacturi ng
Tran/Com/Utility
Trade
FoI.R.E.*
Service &Miscelleous
Federal Government
State/Local Government

TOTAL

ANCHORAGE

Mining
Construction
Manufacturing
Tran/Com/Utility
Trade

*F.I.R.E.
Service &Miscelleous
Federal Government
State/Local Government

TOTAL

2,994
5,400
7,838
9,109

15,357
3,098

11,627
17,100
18,450
90,974

86
1,255

249
1,646
2,614

518
1,725
2,533
3,825

14,451

958
3,514
1,018
3,907
8,617
1,980
6,455
9,509
6,037

41,995

3.3
5.9
8.6

10.0
16.9
304

12.7
18.8
2003

100.0

0.6
8.7
1.7

11.4
18. 1
3.6

11. 9
17.5
26.5

100.0

2.3
8.4
2.4
9.3

20.5
4.7

15.4
22.6
14.4

100.0

9,400
18,600
11 ,800
19,100
46,300
12,800
45,499
17,600
50,400

231,400

200
3,100

600
2,900
6,200
1,000
5,800
2,700
6,800

29,300

4,200
8,900
2,800

10,000
27,700
8,700

26,400
9,800

16,400
114,900

401
800
5. 1
8.3

20.0
5.5

18.6
7.6

21.8
10000

0.7
10.6
2.0
909

21.2
3.4

19.8
9.2

23.2
100.0

3.7
7.7
2.4
8.7

24.1
7.6

23.0
8.5

14.3
100.0

214
244

51
110
201
313
289

3
173
154

133
147
141

76
137
93

236
7

78
103

338
153
175
156
221
339
309

3
172
T74

* FinancefInsurance,and Real Estate

Source: Alaska Department of Labor, Research, and Analysis, Statistical Quarterly,
var i ausissues •
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average of 30. Alaska also consistently has
had fertility rates above the national
average. Between 1980 and 1985 the age
group that experienced the highest growth
rate was the 25 to 34 years old
segment--young adults in the prime ages for
family and household formation. Alaska
males outnumber females 53 percent to 47
percent, compared to the U.S. as a whole
where females outnumber males 51 percent to
49 percent.

Alaska has traditionally had a young,
mobile work force due to the preponderance
of highly seasonal jobs in construction,
fishing and fish processing, recreation and
tourism, and mining. Peak unemployment
normally occurs duri ng winter.

Between 1985 and 1986 Alaska's
population grew only 1 percent, which is
less than the rate of natural increase, and
which indicates net outmigration from the
state.

Alaska has a vast, modern infrastructure
of public and private facilities such as
roads, schools, shopping centers, airports,
housing, ports, receation facilities,
utilit ies, and office buildings. These
deve lopments have reshaped the skyl ines of
Alaska's cities, but major housing,
transportation, 'school, and utility
improvements have also been made in
vi rtually every rural village. The
availability of this vast infrastructure is
in marked contrast to the inadequate
transportation, communication and public
utility facilities, overcrowded schools, and
housing shortages which existed prior to
construction of the oil pipeline.

3.2.2.2 Regional Socioeconomic Conditions

The following section gives an overview
of existing socioeconomic conditions in
regions and communities which would be
affected by the construction and operation
of TAGS. The location of communities within
50 miles of the TAGS corridor are shown on
the mcps in Figure 3.2.2-1.
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3.2.2.2.1 North Slope Borough

The North Slope Borough (NSB), created
in 1972, includes eight Native villages and
a number of military and industrial
sites--most notably the Prudhoe Bay oil
field. Although none of the borough's
villages is located within 50 miles of the
pipeline corridor, the first 180 miles of
the proposed TAGS pipeline route and two
compressor stations would be located within
the borough and subject to local property
taxes.

Table 3.2.2-3 summarizes population
trends for the four North Slope Borough
vi llages, Anaktuvuk Pass, Barrow, Kaktovi k,
and Nuiqsut. These communities have all
experienced substantial growth since 1970,
particularly in the 1980-85 period when they
grew at an average rate of rna re than 37
percent. This growth is attributable to
several factors including: 1) high
inmigration and low outmigration by Natives
due to the availability of a larger number
of relatively high-paying jobs with the
North Slope Borough, 2) the construction of
new housing and other amenities, 3) new
elementary and high schools in the villages
so students did not have to be sent to
distant boarding schools, and 4) a high

. bi rth rate.
Statistics on the oil industry and

construction workers based at Prudhoe Bay
and other locations are difficult to collect
and maintain because of high seasonal
variation in employment. Since 1980 the
number of workers based at Prudhoe Bay and
adjacent fields has typically exceeded the
population of all the North Slope Borough
Villages. In 1983 estimates of the Prudhoe
Bay work force ranged from 5,300 to 7,000.

The dominant force in the North Slope
economy is NSB tax revenues from the Prudhoe
Bay and adjacent developments.
Table 3.2.2-4, which summarizes North Slope
property values from 1972 to 1986, shows
that taxable property in the NSB rose from
only $250 million in 1972 to $3.6 billion in
1977 when the oil pipeline was completed.
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Table 3.2.2-3 Proposed TAGS Corridor Population Statistics
1970, 1980, and 1985 Comparisons

location

North Slope Boroug~ (NSB) - Villages
Anaktuvuk Pass
Barrow
Kaktovik
Nuiqsut

TOTAL

NSB - Other
Prudhoe Bay
Pump Stations #1 thru 4

TOTAL

Between NSB and FNSB - Villages
Wiseman
Bettles/Evansville
Allakaket/A1atna
Stevens Vi 11 age
Rampart
Minto
livengood

TOTAL

Between NSB and FNSB - Other
7-Mile DOT
Yukon Cross ing
Nolan/lindajEmma/Tamway

. Coldfoot
Pump Stations #5 thru 7

TOTAL

Fairbanks North Star Borough (FNSB)
City of Fairbanks
City of North Pole
Other

TOTAL

Delta Area
Delta Junction
Fort Greely
Other (including Pump

Station 19
TOTAL

Glennallen/Copper Center
Chitina
Chistochina
Copper Center
Gakona
Glennallen
Gulkana
Kenny lake
Paxson
Taz1 i na
Pump Stations 110 thru 12

TOTAL

Valdez

* Information not available

99
2,104

123
*
~

N/A
*

N/A
57

174
74
36

168

-sug

*
*
*
*
*

"""*

14,771
265

30,828
~

703
1,820

609
3,132

38
33

206
88

363
53

N/A
N/A
N/A
*-mr

1,005

1980

203
2,267

165
208
~

N/A
N/A
m

N/A
94

163
96
50

153

m

N/A
B/A
N/A
N/A
N/A
N/A

22,645
724

30,614
~

945
1,635

1,797
4,377

42
55

203
87

511
104

30
31

N/A
~

3,079

1985

278
3,075

220
332
~

N/A
80m

30
88

188
110

48
231

og;

10
9

25
15
60

mY

27,099
1,640

46,340
75:079

1,207
1,832

1,846
4,885

63
80

174
87

929
104

25
104
40

T:OOb

3,687

Percent
Change

1980-1985

36.9
35.6
33.3
59.6
JT.4

-6.4
15.3
14.6
-4.0
51.0

19.7
126.5

51.4
Jw.

27.7
12.0

2.7
11.6

50.0
45.5

-14.3
0.0

81.8
0.0

-16.7
235.5

-sT:T

19.7

Sources: 1970 and 1980 Census; Alaska Department of Community and Regional Affairs;
1985 estimates for the area between the North Slope Borough and the
Fairbanks North Star Borough were taken from the Utility Corridor RMF/EIS.
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Table 3.2.2-4 Full Taxable Property Value
Municipality of Anchorage, Fairbanks North Star Borough,

North Slope Borough, and the City of Valdez
1970 to 1986

Value in Millions of Dollars

Year Anchorage Fai rbank s North Slope Valdez

1970 1,106 305 35
1971 1,399 341 61
1972 1,661 391 250 47
1973 2,010 476 203 50
1974 2,302 567 256 94
1975 2,935 795 561 228
1976 3,740 1,237 1,794 545
1977 4,538 1,589 3,570 1,212
1978 5,269 1,905 4,716 1,670
1979 6,543 2,305 5,111 1,653
1980 7,495 2,312 5,818 1,748
1981 8,003 2,607 6,705 1,743
1982 10,612 2,996 8,269 1,701
1983 10,867 3,357 10,076 1,697
1984 13, 199 3,628 12,355 1,720
1985 15,755 4,211 12,877 1,740
1986 19,343 4,727 13,571 1,693

Note: Coll ection of these statistics is required under AS
14.17.140, IIDetermination of Full and True Value by
Department of Community and Regional Affairs. II

Source: Alaska Department of Community and Regional Affairs,
Division of Municipal and Regional Assistance, Office of
the State Assessor.
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In 1986 the taxable property in the NSB
totalled p13.6 billion. By comparison,
taxable property in Anchorage totals
$19 billion. In FY 1974 the NSB collected
only p.5 mi 11 ion in prope rty taxes. By FY
1986 the borough's tax revenues totalled
$236 million. More than 95 percent of the
borough's assessed valuation is oil
industry-related property.

These property tax revenues have enabled
the local government to collect hundreds of
millions of dollars in property taxes and
borrow IlDre than $1 billion to fund a vast
capital improvement program. North Slope
Borough employment statistics for 1985
showed a total of 9,392 jobs within the
borough, and most are located at Prudhoe
Bay. Nearly all employment in Barrow and
other borough villages, however, was with
the 90vernment--132 federal workers, 35
state employees and 1,402 local government
workers. Much of the local government
ellp10yment in this period was actually
construction work on local capital
improvement projects.

3.2.2.2.2 Corridor Villages (Between North
Slope Borough and Fairbanks North
Star Borough

The discussion that follows gives an
overview of the small communities, Villages,
and indust rial sites located south of the
NSB and nort h of the Fairbanks North Star
Borough (FNSB) and within 50 miles of the
proposed TAGS corridor. As summarized in
Table 3.2.2-4, in 1985 this area had a
population of more than 800 person, 80
pe rcent Alaska Nati vee

Wiseman, an historic mining community,
is located 200 miles northwest of Fairbanks
very close to the TAPS pipeline. In 1985
Wiseman had about six families for a total
of 30 penn anent residents. The Wiseman
economy is tied to mining and Dalton Highway
transportation. Two guiding services are
based there.

Bettles/Evansville is located on the
south bank of the Koyukuk Ri ver 180 ai r
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mi 1es northwest of Fairbanks. During winter
residents maintain an ice road between the
community and the Dalton Highway. The 1980
Census enumerated 94 residents, and the 1985
population was about the same. Bettles
Field is the major airstrip in this region,
and air support services are an important
part of the local economy. The Gates of the
Arctic National Park headquarters and
several guiding services are based in
Bettles. The community has a lodge, two
general stores, fuel service, and an FAA
flight service station.

In addition to Evansville there are five
other small Nati ve villages in the area with
a combined population of nearly 600, more
than 90 percent of which is Native. These
Villages have subsistence-based economies
with only a few cash employment
opportunities, usually with the school or
village council programs. BLM firefighting
and local construction projects furnish
opportunities for cash ellp 10yment du ring
summer. Allakaket and A1atna, population
188, are located across from one another on
the Koyukuk River. A1atna was originally
settled by Eskimos from the Kobuk River area
and Allakaket is an Athap askan I nd ian
village. Stevens Village, population 95, is
located on the north bank of the Yukon River
and is the closest community to the Yukon
River bridge. Rampart, population 48, is
located on the south bank of the Yukon
River. Minto. population 231, is located on
the Tolovana River. Minto is the only
Native Village in this region with road
access to Fai rbanks. Road access canbined
with a high birth rate, new housing, new
water and sewer system, new school, and
other amenitites have contributed to the
community's growt h.

Livengood is a primarily white community
located near the junction of the Elliott and
Dalton Highways. No population figures are
available. Livengood provides a rest stop
for travelers along the highways. During
construction of the TAPS a construction camp
was located there.
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TAPS PLIllP Stations No.5 through 7 are
located in this region. Each pump station
has a full-time staff of about 20. Coldfoot
was the site of one of A1yeska' scamps
during construction of TAPS. later the camp
was taken over by the Alaska Department of
Transportation and Public Facilities
(DOT/PF) as a state camp in about 1980 BlM
issued a lease to an individual who
established a service center for traffic
along the Dalton Highway. In 1985 this
center had a population of 45 including 31
adults and 14 child reno DOT/PF has a
transportation center and the Alaska State
Troopers maintain a station at Coldfoot.

DOT /PF emp 1oys ei grt peop 1e at the Yukon
crossing during summer. The transportation
center has a gas station. restroom
facilities, and staff housing. There are
more than 25 peop 1eli vi ng at severa1
scattered mine sites on linda Creek, Emma
Creek, and Tramway Bar.

Propect Creek, near the forner A1yeska
Prospect Creek construction camp. is
currently occupied by about seven
households. The settlement is near Pump
Station 5. Most residents are DOT/PF
employees who maintain the Dalton Highway.

3.2.2.2.3 Fairbanks North Star Borough

The FNSB is Alaska's second largest
population center. It is located
approximately midway between Prtrlhoe Bay and
Valdez. Fairbanks is the transportation,
trade, and service center for the vast
interi or of the state. In 1985 the FNSB had
an estimated population of about 75.000, a
39 percent increase over its 1980 population
of 53,983 persons. In 1976. during
construction of TAPS, Fairbanks' population
reached more than 70,000, but it fell
sharply in the postpipe1ine period. From
1980 to 1985 the Fai rbanks expe ri enced an
economic boom fueled by increased state
spending. In 1985 the economy began to
level off. but this was offset somewhat in
1986 by additional military personnel.
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Between 1970 and 1985 Fairbanks' average
monthly employment more than doubled, from
14,451 to 29,300. Duri ng the peak of
pipeline construction (1974-77) Fairbanks
enployment recched 30,407. As shown in
Table 3.2.2-2 the two major changes in the
Fairbanks economy since 1970 have been the
decreasing importance of federal government
enployment and the irereasing role of
service employment. Employment in
construction, transportation,
communications, and utilities has grown
faster than overall enp1oyment. Pump
Station No.8, near Salcha, employs about 25
local residents, most of whom live in the
Nort h Pole area. Alyeska has about 16 other
emp loyees in Fairbanks.

One of the most significant legacies of
the TAPS has been the increased tax base for
pipeline and compressor stations located
within the FNSB. In 1977 the oil and gas
property constituted about 37 percent of the
FNSB's total assessed valuation. In Ft 1986
it accounted for only 18 percent of the FNSB
tax base. The value of taxable property in
the FNSB rose from ~305 million in 1970 to
2.3 billion in 1980 to $4.7 billion in 1985.

3.2.2.2.4 Delta Area

The Delta area. located about 100 miles
southeast of Fairbanks at the junction of
the Alaska and Richardson highways, includes
the cities of Delta Junction, Big Delta, and
Fort Greely (an Army post). Delta Junction
does not assess municipal sales or property
taxes.

The most current population information
available for Delta Junction comes from a
local survey made in 1984, which estimated
the area had 5,458 residents-1,175 within
the city of Delta Junction and 4,284 outside
the city. This represents increase of 25
percent over the 1980 population of 4,377.

Most private employment in the Delta
Junction area is in highway-re1 ated services
and small retail businesses. In 1978 the
state began the Delta Agricultural Project
to grow cereal and feed grains for state and
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export markets. Although nearly 85,000
acres have been cleared for agriculture, in
1986 only about 17,000 w:re under
cultivation. The project has not been an
economic success due to falling world grain
pri ces and the lack of processing and export
facilities.

Except during construction of the oil
pipeline, Ft. Greely has been the area's
major employer. A TAPS construction camp
8 miles north of the city had 1,550 workers
in 1975. In January 1987 only about 20
persons w:re errp loyed at TAPS Pump Station
No. 9 located about 8 miles south of Delta
Junction. Alaska Department of Labor
statistics for 1985 show average annual
ci vilian wage and salary erq:> loyment for the
area at 776--353 federal government workers,
15 state errployees, 151 local government
emp 1oyees (pri mari ly sc hoo1 di str ict
personnel), and 257 workers errp loyed by
pri vate businesses. However, due to the
number of famers and other self-employed
people, pri vate sector employment is
somewhat underestimated in these figures.
Problems with the agri cultural development,
combined with a statewide downturn in
economic conditions, have caused a serious
slump in the local economy. There is
presently a high vacancy rate in rental
housing and a large number of homes are for
sale.

3.2.2.2.5 Glennallen/Copper Center Area

The Copper Center-Glennallen region, with a
total population of approximately 1,600
persons, is located about midway between
Delta Junction and Valdez. Most of the
support services for the area are located in
Glennallen, a primarily white community with
a 1985 population of 929. The largest
Native community in the region is Copper
Center, which has a population of 174.

Seven other small communities (Chitina,
Sourdough, Gakona, Gulkana, Upper Tonsina,
Kenny Lake, and Paxson), with a total
population of about 781, are in the region.
All of these communities are located
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adjacent to the proposed TAGS corridor
except Kenny Lake, which is situated 8
highway miles away, and Chitina, which is 30
highway miles from the corridor. None is
incorporated. Thei r only regional.
government al org ani zat ion is a rural school
advisory board. Native residents are also
represented by AHTNA, the Native regional
corporation, and Copper Ri ver Nati ve
Association, a regional nonprofit

_ corporation. Some Nati ve communities also
have traditional village councils.

Two TAPS c arq:> s, Glenna11 en and Tonsi na,
were located in this region during pipeline
construction. The total number of workers
here peaked at nearly 2,300 in October 1975.

The recent erq:> loyment info rmat i on fo r
this area is for 1984, when there was a
total of 701 jobs including 32 federal
employees, 127 state workers, 93 local
government employees, and 449 pri vate
emp loyees.

3.2.2.2.6 Valdez

Valdez originated as part of a major
transportation route to the Interior. That
role ended in 1923 during gold rush days
with completion of the Alaska Railroad
between Seward and Fairbanks. Valdez
brief ly became a busy po rt again du ri ng
World War II. When Alaska became a state,
Valdez had only 555 residents. Duri ng 1964
the city was relocated 4 miles southwest to
a new townsite after much of the community
was destroyed by an earthquake tsunami.

The role of Valdez as a major port was
revi ved when it was chosen as the southern
terminus for the TAPS. By 1970 the
population of Valdez was 1,005. During peak
pipeline construction in 1976, the
population of Valdez swelled to more than
8,000, but by 1980 had declined to 3,079.
In 1985 Valdez had a population of 3,687, a
360 percent increase since 1970 and a modest
growt h of 20 pe rc ent since 1980.

Prior to construction of the pipeline,
government accounted for more than 60
percent of the employment in Valdez. The
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largest errp loyer was Haborview Development
Center, a state facility for the mentally
and physically handicapped. In 1968 state
and local government accounted for 69
percent of the jobs in Valdez. In 1976,
during the peak of pipeline construction,
tota1 errp loyment rose to 4,584, wit h rna re
than 25 percent of the jobs in government
errp 1oyment.

In 1985 the total employment in Valdez
was 1,850--15 federal government 'f.Orkers,
399 state emp 1oyees, 311 local government
workers, and 1, 125 errp loyees of pri vate
companies. About 200 people are employed by
Alyeska.

Table 3.2.2-4 summarizes the enormous
increase in the Valdez tax base which
occurred due to construction of TAPS. In
1970 Valdez had an assessed valuation of
only p35 million. In 1978 the assessed
valuation was $1.7 billion and has remained
fairly constant at that level. The oil and
gas property within the city limits accounts
for more than 90 percent of the community's
assessed valuation. However the
depreciation in the value of TAPS is
expected to seriously erode the cOllll1unity' s
tax base over the next two decades.

3.2.3 Land Use and Ownership

3.2.3. 1 Int roduct i on

The proposed pipeline with its
associated compressor stations and LNG plant
and tennina1 have the potential to alter the
present land use of the existing pipeline
corridor to a ce rtain extent. The fo llowi ng
subsection discusses the existing land use
of the corridor and the nearby area in order
to establish a framework for the discussion
of potential TAGS project impacts to land
use.

3.2.3.2 General Land Use Patterns

The proposed TAGS project would be built
primari lyon federal and state land within
an existing utility corridor that contains a
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pUblic/private road, a major oil pipel ine,
and lands that have been authorized to
contain chilled gas ANG1S pipeline.
Therefore. the corridor area and its
vicinity is already partially
industrialized, even though it may be
surrounded in many areas by undeveloped,
essentially inaccessible country.

Since the util ity corridor was
established by the federal government in
1971, portions have been trarfferred to state
and Native ownerships. This is especially
true between the Yukon River and Fairbanks
and in the Copper River drainage. Appendix
K shows the generalized land ownership along
the route TAGS proposes. Presently land
ownership along this route is approximately
45 percent state (either patented.
tentatively approved, or pending), 50
percent federal (under BLM, military. or
lFSF jurisdiction), 5 percent Alaska Native
(selected. but not approved, under the
Alaska Native Claims Settlement Act). or in
pri vate ownership.

In the Prudhoe Bay area the land is
primari ly state-owned industrial (oilfield
development and production), with some sport
and subsistence hunting outside the lease
area and pipeline corridor and fishing along
the coast and the Sagavanirktok River.
Sport hunting-related land use has increased
with the development of the oil field, while
subsistence use has decreased due to
restrictions placed on leased state lands.

Federal 1ands located north of the
68-degree parallel close to TAGS have been
initially screened for wilderness
opportunities. Lands detennined to possess
wilderness characteristics are not available
for any use until such time as Congress
releases them. Small portions of the
preferred TAGS routing near TAPS Pump
Station No. 3 have been relocated to less
desirable sites pending Congressional
decisions.

From Prudhoe to Fairbanks, the primary
use of the area near the corridor is mineral
extraction. including gravel and gold
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mlnlng. hunting and fishing. and as an
entryway for recreationists. Hunting. both
sport and subsistence. is a primary land use
along this section but is greatly inhibited
by the restriction on discharge of fi reams
within 5 miles of the Dalton River Highway
Corridor Bill. Gold mining occurs primarily
from the Chandalar Shelf to Fairbanks.
mostly on small streams and tributaries.
Gravel mining occurs along the entire
route. TAPS construction alone opened 270
borrow pits (FPC/1976a). Considerable
gravel resources would be requi red for the
proposed construction.

The proposed route passes through some
farming areas along the corridor. primarily
near Fai rbanks and the Delta Junction area.
The primary crop is barley for feeding
li vestoc k.

The route corridor from Fairbanks to
Valdez passes through partially IOOre
developed lands with a number of peripheral
roads and developments. Prevailing land use
is typical of a major transportation route
through a thinly populated region. Fishing
and hunt ing are sti 11 very important uses.
but there are many small towns and lodges
along the route which depend on travelers
for cash income. Recreation is also an
important use in tnis area.

Valdez area land uses are primarily
~creation. transportation. and light
industrial. Those activities include
sightseeing and tourism. the state marine
transportation system and the Richardson
highway. and the TAPS terminal. respectively.

The forestry potential along the route
is only slight to moderate. Much of the
commercial grade timber involves pure stands
of white spruce. birch. and balsam poplar
along the floodplains. Present timber usage
includes logs for homes and outbuildings and
for mining and other miscellaneous local
construction.

land-use plans exist for much of the
~gion. inclUding the North Slope Borough's
COlJllrehensive Plan and the Coastal
Management Program. the Fairbanks North Star
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Borough land Use Plan and other ordinances.
the Delta" and Gulkana Wild and Scenic Rivers
Plan. the Copper River Basin land Use Plan.
the Valdez Coastal Management Program. and
the Valdez Area land Use Plan. Two
government installations are crossed by the
pipeline at Poker Flats and Nasa Flats near
Fairbanks. Also considered were the BtJ.1
Corridor Management Framework land Use Plan
and the Denali Scenic Highway Plan by the

_ Alaska land Use Council. This evaluation
reflects preliminary conclusions and
recommendations contained in the Corridor
Resource Management Plan (C-RW) now being
prepared by the BLM for public lands north
of Fairbanks. The C-RMP address broad land
use decisions including the need for
transportation and utility projects such as
TAGS. The project would cOlJllly with all
existing land-use plans since most of those
plans already incorporate the existing
utility corridor as a authorized industrial
area.

3.2.3.3 Potential Areas of Critical
Environmental Concern (ACEC)

The Federal land Policy Management Act
(FlPMA) di rects the BlM to identify.
evaluate. and as appropriate give special
attention to ACEC's. Congress defined an
AGEC as an area "•••within public lands
where special management attention to
protect and prevent irreparable damage to
ilJllortant historic, cultural or scenic
values, fish and wildlife resources or other
natura1 systems or processes•••"

The BLM, in its Corridor Resource
Management Plan. has identified several
areas of public lands associated with the
TAGS project north of the Yukon River that
have prospective ACEC value. These
designations take into the account the
primary purpose of the corridor. which is
for transportation and utility systems--and
the occurrences of other superlative public
values that need special management
attention. ACEC designations are proposed
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Source: BLM Corridor Resource Manaoement Plan 1979

Preserve from the former TAPS construction
camp area on the west side of Galbraith
Lake. The lake serves as a base for air
transportation for floatplanes both to the
Arctic National Wildlife Refuge and to the

Figure 3.2.3-1 General Location of Potential
Areas of Critical Environmental
Concern (ACEC) Having Close
Proximity to the TAGS Alignment

3.2.3.3.1 Sagwon Bluffs ACEC (Potential)

This prospective ACEC involves 42,240
acres. Its western boundary is the Dalton
Highway in the general vicinity of TAGS
Compressor Station No.1 (Milepost 66.5).
It extends eastward to the Ivishak River
ACEC. It contains approximately 20 percent
of the known nesting pairs of peregrine
falcons along the Sagavani rktok River. This
proposed ACEC also contains habitat for
gyrfalcons and rough-legged hawks. Riparian
zones are important for caribou, moose, and
brown bear. The northernmost archeologic
sites associated with the Athapaskan culture
are in this unit. A sensitive plant species
Erigeron muiriis is also found in the
area. A Habitat Management Plan focusing in
peregrine falcon habitat was developed by
B..M in 1979 for portions of this proposed
ACEC.

This area provides walking access to the
nearby Gates of the Arctic National Park and

by BLM for the following eight areas:
Sagwon Bluffs. Slope Mountain. Galbraith
Lake. Westfork Atigun. Snowden Mountain,
Sukakpak Mountain. Nugget Creek. and Jim
River (F igure 3.2.3-1). Management
objectives in several other prospective
ACEe's formalize earlier management
decisions made to protect special resource
values during the planning, construction,
operation, and maintenance of TAPS and the
Dalton Highway and for planning the ANGTS.

In addition to the above eight areas,
four other prospective ACEC areas that are
in the general region of TAGS, including the
Ivishak River, Toolik Lake, Pass Mountain,
and Kanuti Hot Springs, are believed to be
sufficiently removed by distance or
separated by topographic features from the
proposed TAGS route, that they will not be
directly impacted by TAGS construction or
operation. The following discussions
summarize values for which the eight
potential ACEC's that are proximate to the
TAGS route would be managed.
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Gates of the Arctic National Park and
Preserve. The nearby state-CMned airstrip
also serves as a major focal point for
resource users and visitors to North Slope
areas to the east and west. The general
area at Galbraith take has served as a
temporary summer base for federal and state
resource evaluation teams and for BUM
management of the area. It also acts as a
base for commercial guiding operations.

Special management practices proposed by
BlM are: continue to exercise special care
to assure peregrine falcon habitat and
sensitive plants are not adversely affected
and incorporate protection measures
identified in the Peregrine Faleon Recovery
Plan (USFWS 1982).

3.2.3.3.2 Slope Mountain ACEC (Potential)

This prospective ACEC involves 2,600
acres. It is bounded on the east roughly by
TAPS in the vicinity of material site near
TAGS Milepost 115. This unit contains known
lambing habitat and mineral licks for Dal1
sheep and contains raptor nesting habitat.
The vertical faces of the TAPS material site
have been established as a raptor nesting
habitat. Dall sheep are frequently observed
in this material site using the revegetated
areas as a food source and the steep
material pit slopes as escape habitat.

Because a growing nunber of sport
hunters are using the Dalton Highway to hunt
sheep, critical sheep habitats requi re
special protection.

B..M proposes that special care be
exercised in authorizing new uses in this
area. It is further proposed the mineral
1ick be withdrawn from mineral ent ry to
protect its existing natural values.

3.2.3.3.3 Galbraith lake ACEC (Potential)

This prospective ACEC encolllJasses
115,000 acres, or generally, all public
lands between the Arctic National Wildlife
Refuge and the Gates of the Arctic National
Park and Preserve. The land is essentially
between TAGS Mileposts 135 and 145. This
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unit contains critical wildlife and
fisheries habitat, sensitive plants,
historical and archeological sites,
paleontological and geologic sites, and
scenic values.

This area has the highest concentration
of historic and prehistoric cultural
resources of any region along TAGS. It
includes three sites nominated to the
National Register of Historic Places. The

, area has been recommended as an Ecological
Reserve by the Joint Federal-State land Use
Commission and has been recommended for
entry into the Register of Natural landmarks
by the US Geological Survey and the National
Park Service. Scenic values are rated by
B..M as .. outstandi ng".

B..M management practices propos~ that
new uses be authorized only after special
care to ensure that existing public values
are not unreasonably threatened.

3.2.3.3.4 Westfork Atigun River ACEC
(Potenti a1)

This area covers 4,700 acres to the west
of the proposed TAGS alignment near Milepost
155. Its primary value is for Da11 sheep
laming habitat and as a sheep mineral
lick. As such it has habitat values similar
to those described for the Slope Mountain
AGEC area (Subsection 4.2.3.3.2).
Management objectives by BlM for Westfork
Atigun River ACEC are similar to those for
the proposed Slope Mountain ACEC.

3.2.3.3.5 Snowden Mountain ACEC (Potential)

This area involves 19,520 acres along
the western side of the Dietrich Ri ver
between TAGS Milepost 188 and 198. It
contains areas of unusual geologic and
paleontologic values associated with the
Devonian and lower Paleozic epochs. It
contains formations with Devonian corals and
Cambrian trilobites. In addition, there are
two Dall sheep mineral licks on Snowden
Mountain.

Close proximity to public access allows
for scientific research. Dall sheep habitat
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is also important for wildlife viewing and
sports hunting. Overall management
objectives by B..M for this area are similar
to those described for the Galbraith Lake
ACEC. Areas containing sheep mineral licks
would be withdrawn from mineral entry.

3.2.3.3.6 Sukakpak Mountain ACEe (Potential)

This unit involves 2.944 acres
containing Sukakpak Mountain. It is bounded
on the west by t he lower slop es of the
eastern mountain at the 1.500 foot counter
leve1s and on the east by the western bank
of the BettlesRiver. It is closely
associated with TAPS in the vicinity of
Milepost 208. The area has unique
geological. picturesque. colorful
structures. folds and faults representing
mountain building processes of the Brooks
Range. It contains a sensitive plant
species. Orthotherichum diminutivum. Scenic
values are rated as "outstanding" by BLM.

The primary area values lie in the
excellent opportunities to view the basic
geologic processes responsible for the
Brooks Range.

flM will continue the special management
practices initiated with TAPS construction
when app lications for mineral materi al
removal sites along the talus slopes were
denied.

3.2.3.3.7 Nugget Creek ACEC (Potential)

This unit contains 3.300 acres on the
west side of the middle fork of the Koyukuk
River near Milepost 215 of TAGS. Its
primary values are Dall sheep lambing
habitat and mineral licks. As such. it has
values similar to those described for the
Slope Mountain and Westfork Atigun River
ACEC's (Subsection 4.2.3.3.2).

BLM management practices for this area
would be similar to those for Slope Mountain.

3.2.3.3.8 Jim River ACEC (Potential)

This unit involves 200.320 acres in the
headwaters of the Jim River between TAGS
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Mileposts 260 and 275. Its principal
resource values are: chum and king salmon
spawning habitat, overwintering habitat for
both resident and anadromous fish species.
sportfishing use. raptor habitat. scenic and
recreation values and archeology.

Chum and king salmon fisheries of the
Jim River are very important to runs in the
upper Koyukuk drainage. Fish produced here
are suspected to have important subsistence
and commercial value. The river is one of
the most heavily used recreational streams
north of the Yukon River along the TAGS
alignment.

Archeology is known to be rich. with a
high concentration of prehistoric Athapaskan
sites. of which three may be of National
Register quality. Most present knowledge is
related to studies done when TAPS and the
Dalton Highway were built. Several large
sites that were identified have only been
examined insofar for the actual areas
occupied by TAPS or the Dalton Highway.

Scenic val ues are rated as outstand i ng
by BLM. This general area also contains one
of the few peregrine falcon nesting areas
between the Yukon Ri ver and the Brooks Range.

In addition to standard cultural and
raptor management practices. BLM recommends
that no disturbances be permitted to acti ve
waterways having fishery values. Special
evaluations would be required of upland
mineral material sites that have potential
for adverse effect on existing fishery
values.

3.2.4 Transportation

3.2.4.1 Introduction

Alaska presents a unique transportation
system, integrating ai r, highway, marine,
and railway transport. This transportation
system must overcome the inherent
characteristics of a small population,
tremendous geographical size, difficult
terrain, dramatic climate range, and,
outside the few major population centers,
lack of specific infrastructure.
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Alaska presently is served by
~proximately 7,000 miles of highway
connecting its major cities. This is
augmented by a "mari ne highway" system
connecting various southeastern and
south:entral ports by passenger and car
ferry. The Alaska Railroad, operated by the
state, carries passengers and freight from
Seward to Fai rbanks. Barges operate
seasonally on the Yukon and Tanana rivers.
An annual late SUl1'lrer marine transport
system (Sealift) carries materials to
Prudhoe Bay.

Scheduled and chart er air transport play
major roles in both passenger and cargo
transportation.

3.2.4.2 Pm:lhoe Bay Area

The Prudhoe Bay and the Kuparuk
development areas are serviced by the Spine
Road and a series of gravel roads which
originated from and surround Lake Colleen at
Deadhorse. Mari ne freiglt is brought in by
a single large sealift and off-loaded by
lighter and barge to one of four operating
dockheads (Oliktok, West Dock, East Dock,
End icott) duri ng the ice-free seasonal
window of August and early Septenber. The
State of A1aska operates Deadhorse Airport
for comrrerica1 and charter aviation. THe
airport has a Federal Aviation
Administration flight service station and a
full range of navigational aids.

3.2.4.3 Dalton-Elliott Highways

The Dalton Highway is a gravel road
which extends south from Prudhoe Bay to
Livengood; there it joins the Elliott
Highway. Highest observed daily count on
this highway was 465 vehicles in March 1977
(DOfPF 1980). By 1980 daily traffic had
stabilized to approximately 154 vehicles per
day during August, the busiest month
(Eak1und 1982). In 1982 the route from
Fairbanks to Prudhoe was traveled by a
record 42,000 trucks transporting cargo
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north in support of petroleum development at
K~aruk.Dor/PF sets daily capacity of the
Dalton Highway at about 600 vehicles.

Beginning in the summer of 1981, the
Dalton Highway from the Yukon River to
Deitrich Camp has been open to public use
from June 1 to September 1. Other months,
and north of Deitrich Camp, travel is by
state permit only. Pe rmits are usually
issued only to local residents and
indust ri a1/comrre rci a1 users. The re is
virtually no other form of transportation
other than charter aircraft between Prudhoe
Bay and Fairbanks, but there are several
small airstrips. Only two, the Cold Foot
and Galbraith Lake strips, are maintained by
the state. They are heavily used by hunters
during August and September.

3.2.4.4 Fairbanks Area

Fairbanks occupies an important position
in central Alaska transportation. It is
considered the jumping- off place for
Prudhoe-bound ai r and truck freight. The
northern terminus of the Alaska Railroad at
Fairbanks deposits freig~ to be trucked or
flown to Prudhoe.

Fairbanks also acts as the origin or
northern terminus for both north-south state
highways, including the major artery south
to Anchorage (Parks Highway) and the Alaska
Highway. Fairbanks receives some goods by
barge from the Yukon River and barges goods
up the Tanana River to the south. Fairbanks
is served by several major airlines and has
full charter air service.

3.2.4.5 Richardson Highway and Valdez Area

Paralleling the Tanana River south of
Fairbanks the proposed TAGS line would
follow the Richardson Highway. This highway
is intersected by the Alaska Highway at
Delta Junction and the Glenn Highway at
Glennallen. From Glennallen the Richardson
parallels the Copper River, the Tonsina
River, and Ptarmigan River to Thorrpson Pass
in the Chugach Mountains and along the Lowe
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Ri ver to Valdez. There are several small
fi xed-wi ng chart er servi ces along the
Richardson Highway between Fairbanks and
Valdez.

Valdez is a transportation hub on
northern Prince William Sound. There is
scheduled and charter air service
available. Valdez is a deep-water seaport
and has considerable marine vessel traffic.
including private. charter. commercial
fishing, sight-seeing. and tanker vessel s.
The TAPS marine export system is located on
Port Valdez across from the city of Valdez.
Approximately three supertankers per day
call at this facil ity, which is located in
this deep, natural, sheltered harbor. There
is a great increase in pri vate and
commercial marine vessels during the
sumrrer. Most comrrercia1 traffic is related
to the state ferry service and
fishing/crabbing vessels. Outside Port
Valdez. in Prince William Sound and the Gulf
of Alaska, severe storms can last for
several days. In 1986. there was only one
instance weather prevented vessels from
reaching the TAPS terminal for a sufficient
period so that the pipeline was shut down
for a day.

3.2.4.6 An:horage Area

The An:horage transportation system
consists of an international airport, a
major rai 1road center. a major highway
system and is the hub of small-plane traffic
in the state. Merril Field and the Lake
Hood f1oatp1ane facility are two of the
busiest small-plane ai rports in the United
States.

Whittier and Seward are both ice-free
ports and are potential sources or terminals
for marine shipping related to the TAGS
project.

3.2.5

The proposed TAGS project would be built
almost entirely in the designated utility
and transportation corridor. It would be
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within or near the Prudhoe Bay industrial
complex, and parallel the TAPS and ancillary
facilities corridor and public highways.
For most of the route the proposed TAGS
would be within hearing distance of the
Dalton, Richardson. or Elliott highways.
Each of these constitutes a source of
localized background noise. as does boat
traffic and cO!Il!lErcial and light ai rcraft
overf1igtts. Although the corridor itself

_ is developed. most of the area adjacent to
the route is undeveloped and sparsely
populated. and ambient noise levels are
generally low. Most ambient noise is
generated by the wind and mOVing water.

Data for similar locations indicate that
typical natural noise levels usually range
from 15 to 45 dBA (the dBA scale represents
how the human ear hears the various sound
frequencies) which is considered quiet.
Natural noise levels up to 65 dB may be
associated with storms and wildlife (EPA-DOl
1984)- and natural levels of 50 to 64 dBA's
have been recorded near Wilderness River
(Court et ale 1974). An automobile IOOving
at 62 miles per hour at 50 feet emits is
about 71 dBA. a bulldozer operating at 50
feet is about 87 dBA. while machines.
outboa rd motors and f loatp 1anes generate
noise levels up to 85 dBA's at 50 feet
(EPA-DOl 1984).

Along the utility corridor. noise is
presently generated at the 12 A1yeska pump
stations. At a distance of 600 feet. the
noise level from these facilities has been
estimated at 74 dBA (001 1972b). These
ambient levels are affected by wind and
other atmospheric conditions. Noise carries
considerable distances during calm. cold
conditions due to in:reased ai r density (001
1986).

Background noise in the Valdez area is
quite low. with road traffic and aircraft
the most significant sources. Valdez is
typical of many small Alaska cities with
moderate traffic and limited sources of
noise. There is some ambient noise from the
A1yeska terminal which lies about 3.5 miles
east of the proposed TAGS terminal at
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Anderson Bay. Anderson Bay has no road
access and is virtually undeveloped.
Natural background noise levels are low
except when transient boats and aircraft
pass by.

3.2.6 Meteorology and Air Quality

3.2.6.1 Introduction

The climate along the proposed TAGS
route, which includes some of the most
extreme temperature ranges in North America,
is classified in four major zones (FPC
1976a): Arctic, Continental Interior,
Transition, and Maritime. The Arctic Zone
extends south from the Beaufort Sea coast
through the northern part of the Brooks
Range. The sout hern po rt i on of the Brooks
Range down through the upper Copper Ri ver
basin to the crest of the Chugach Mountains
comprises the Continental Zone. The
Transition Zone (from continental to
maritime climate) includes primarily the
Chugach Mountains. Generally, lands south
of the Chugach Mountains are in the Maritime
Zone, although there is SOOle modification in
the Port Valdez area due to the mountain
barrier surrounding the basin.

Air quality along most of the route is
generally considered to be very good due to
minimal human habitation and industrial
development. Localized sources of emissions
include vehicles, traffic, and
wind-generated dust and forest fi res, which
contribute to temporary increases in air
pollution. Seasonal and annual weather
vari ability greatly influences ambient
concent rat ions.

3.2.6.2 North Slope and Brooks Range

Temperature and wind conditions north of
the Brooks Range are among the most severe
in the state. It is not the coldest area,
but since temperatures are quite low and the
area invariably experiences moderate to
severe winds, chill factors are often below
zero. From the Beaufort Sea coast to the
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Brooks Range, surface winds are
predominantly from the east during summer
and westerly in winter. The annual average
speed is 12 to 13 miles per hour (mph) along
the coast and slightly lower inland. Wind
speeds of 35 to 50 mph primarily are
associated with fall and winter storms
(Ruffier and Bair 1977).

Minimum winter temperatures in (Of)
average between -15° and _30°. Wind speeds
average about 10 to 15 mph. These
conditions result in an equivalent chill
f actor of _40° to -80°. Ouri ng pe riods of
extreme cold the temperature may drop to
_40° or

O

-50°, but winds are usually much
lighter during such extreme cold
conditions. Daily surmer temperatures warm
to the 40s and occasionally the 50s, with
temperatures up to 60° F common near the
foothi lls (USACE 1984). Extremes of +85Of
and -66°F in February, 1987, have been
record ed at Umi at about 50 mi 1es west of
Prudhoe on the Colville River.

The area averages 4 to 6 inches of
precipitation annually, including 30 to 50
inches of dry snowfall in winter (USACE
1984). Drifting snow is common due to
strong surface winds and dry snow
conditions, producing whiteouts that often
last for several days but only include the
vertical area within 50 feet of the ground.
Whiteouts typically restrict driVing,
flying, and outside work due to lack of
Visibility and the danger of getting lost
(001 1976).

In 1953 the National Weather Service
established a climate station in Anaktuvuk
Pass, about 100 miles southwest of Prudhoe
Bay, that has prOVided much of the
meteorological data collected for the Brooks
Range. Records show an average annual
snowfall of about 63 inches, which makes up
a large portion of the total annual
precipitation of about 10 inches.

Present ai r qual ity emissions occur
primari 1y from sources associated with the
Prudhoe Bay facil ities, including
oil-production facilities, electric
generators, two petroleum refineries, and an
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indust ri ali ncinerator. Ot her sources
include vehicle exhaust, road and pipeline
maintenance operations, and bUildings' heat
systems. Air quality monitori ng was
pe rfo rmed du ri ng 1979-80 (U SAC E 1984) and
again in 1986 in the Prudhoe Bay-Kuparuk
area. Results indicate that concentrations
for all air pollutants are presently below
those allowed by the National Ambient Ai r
Quality Standards (NAAQS), and the area is
currently desig nated as an "attainment zone".

Recent studies by National Oceanic and
Administrative Administration (NOAA) have
shown that the air quality of the North
Slope and nearsho re Beaufo rt Sea has been
somewhat affected by pollution from northern
Europe and Siberian industrial effluents
(CCE 1984). .

Although YPC is not proposing to
construct a gas conditioning facility at
Prudhoe Bay, they had conducted a screening
analysis to determine if the site could meet
the necessary air quality emission
requi rements. Appendix 0 presents the
potential effects of the gas conditioning
facility on the Prudhoe Bay ai rshed.

3.2.6.3 Fairbanks Area

Temperature ext l'emes are even greater
near Fairbanks and in the Interior.
Although the climate is considerably milder
in summer, it is somewhat colder in winter.
There are fev.er occurrences and durations of
st rung winds, and maximum velocities are
less except in mountain passes. Some
dri ft ing of snow occurs but not nearly as
much as on the North Slope.

Temperatures in (OF) during summer are
commonly in the upper 60s and 70s, with
ext~mes in the 90s. Average winter lows
range from _5°F to -25°F, with ext remes
between _50° and _65°.

Annual precipitation in the Fairbanks
area is 10 to 13 inches. Heaviest amounts
occur in summer from thunderstorms. Snow
accumulations average from 50 to 70 inches
in the Fai rbanks area.
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Peri ods of cold temperatures and low
wind speeds in northern and central regions
of Alaska can lead to long-lasting
atmosp heri c temperature i nversi ons. Duri ng
severe winter cold periods the relati vely
large volume of water vapor and other
material emitted by vehicles, Sflace heating
systems, power generating stations, and
industries in Fairbanks is kept near the
ground by these extremely high-gradient
inversions, often for long periods of time.
This produces severe air pollution in the
form of ice fog, which hinders vehicular
travel and air traffic and poses a health
hazard. Carbon monoxide levels can exceed
state and NAAQS levels by as much as 200
percent.

3.2.6.4 Fairbanks to Valdez

From Fairbanks south to the Chugach
Mountains there is considerable variation in
elevation and type of terrain. At Gulkana
surface winds are primarily southeasterly
during all months except November through
February, when wind di recti on is northerly
(FPC 1976a). On either side of the Alaska
Range surface winds average 5 to 8 mph
annually, and the monthly range is 3 to
10 mph. The strongest winds generally occur
duri ng spri ng and summer. In and near the
mountains, however, especially through high
passes and narrow valleys, strong winds up
to 50 to 60 mph are common. most often in
the wi nter. Snow dr ift in some areas.
especially around Delta Junction, makes it
difficult to keep major highways open at
times.

Summer temperatures usually range
between 60° and 75°F during the day, with
night temperatures dropping into the low 50s
and upper 40s. Maximum values would be in
the 80s and occasionally near 90°. Winter
daytime temperatures vary between 5° and
15°F dropping to -10° to -25°F at night.
Extreme winter lows range from _45° to
-60~, usually with at least one prolonged
period of cold weather each winter. There
is little fluctuation of temperature between
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day and night during these cold snaps, and
temperatures average -40°F or colder. Winds
are usually 1ig hter du ri ng these pe riod s,
but wi nd chi 11 is st i 11 of concern to those
outdoors.

Precipitation is typically 10 to
12 inches annually in this region, with an
annual snowfall of about 35 to 70 inches,
although certain areas get much more.

The are a from Fai rbanks to Va 1dez is
sparsely populated and nonindustrialized
except for the pipeline corridor and
therefore has good to excellent ai r
quality. There are several small vi 11 ages
along the route, with Glennallen and Delta
Junction the major population centers. Very
few effluents are of any concern.

The proposed TAGS route would pass
through a section of the Chugach Mountains
that holds the record for snowfall in Alaska
(DOl 1972). An annual average of
Cllproximate1y 400 inc hes of snowfall was
recorded between the years 1952 through 1987
(NWS 1987, pers. comm.). A total of 974.5
inches was recorded during the winter of
1952-53 by the Cooperative Weather Station
at Thompson Pass and February 1964 remains
as the hi ghest monthly snowfall record was
set at 346.1 inches. Surface winds and
drifting snow cause considerable trouble for
highway crews in the passes, and winds of 30
to 70 mph occur several times each month
during the snow season, often causing severe
whiteouts.

Because Thompson Pass is affected by the
warmer air of the Gulf of Alaska, winter
temperatures are much warTIEr than those to
the north. Duri ng the coldest part of
winter, readirgs are usually between 0° and
15°F; the coldest temperature recorded was
-39°F.

Climatic conditions on the southern
slopes of the Chugach Mountains ref 1ect a
gradual moderation of temperatures. The
annual temperature extremes are +87°F and
-28°F. Summer days warm into the 50s and
60s; nights during the coldest months
typically have temperatures between 5° and
25°F.
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Precipitation is heavy compared to most
other areas described. Annual snowfall
ranges from 250 to 400 inches and is usually
"wet," contributing substantially to the
total annual precipitation of 60 to
90 inches. Most precipitation occurs from
August through November.

The complex terrain surrounding Valdez
greatly influences local climate. The high
mountain ridges to the north protect Valdez
from extreme cold in winter and prevent
warmer air originating in the Interior from
reaching there in sumrer. Mountains to the
south prOVide a barrier to the warm, moist
air from the Gulf of Alaska in Winter, but
any protection they provide in sumner is
offset by cool drainage winds off nearby
glaciers. Temperatures average about 18°F
during the coldest month (January) and about
53°F during July, the warmest month (EPA
1979) •

In Valdez rainfall is abundant,
averaging more than 59 inches per year (EPA
1979). September, the wettest month,
averages 7 inches. June, the driest month,
averages 2.7 inches. Snowfall is heavy,
averaging almost 294 inches annually, with
an average of more than 39 inches each month
from Oecerrber through March (E'A 1979).
There is considerable cloudiness and low
ground fog during the year.

Surface winds in the Valdez area,
although strong on occasion, are generally
light and northeasterly during the winter
and southwesterly during the sumrer (E'A
1979) and not nearly as strong as through
Thomp son Pass.

Light winds with surface inversions and
above-surface stable layers can lead to high
air pollution potential. However, surface
inversions are typically short te rm.
Overall, dispersion conditions in the area
are considered fairly good (E'A 1979).

Alyeska Marine Terminal facilities were
designed to meet National Primary Air
Quality Standards and or State of Alaska
emission standards (DOl 1972b). Alyeska
maintained an air quality monitoring network
in Valdez from 1977 through 1981.
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Monitoring data indicated that existing air
quality pollutant concentrations were quite
low in the Valdez area during that period
(EPA 1979) and that Valdez was an Attainment
Zone.

Solid waste disposal is presently
handled in a vari ety of ways by the
different conmunities along the corridor.
Along the proposed TAGS route, the primary
manner of disposal is through landfill. Due
to the low population and small quantity of
solid wastes, disposal is not a problem in
most areas. ouri ng the construction of
TAPS, many approved sites in abandoned
mineral material sites were developed along
the corridor and functioned effectively.
Long-tenn disposal sites north of Fairbanks
are unde r re vi ew by the State, BLM and No rt h
Slope Borough.

Hazardous materials are presently
generated by several entities along the
route including TAPS, the highway
department, schools. and small generators
such as filling stations and cleaners.
Currently there is no mechanism for storage
or disposal of toxic or hazardous material
in Alaska and all such materials must be
disposed of by transport to the Lower 48
states.

Sanitary wastes are generated all along
the proposed route by the peep le and
industri a1 facilities present. Due to the
low population density, disposal of sanitary
wastes is not a problem except on a local
level in areas which are wetlands or have a
high water table. There is virtually no
common sewage disposal sites along the
proposed route except at Fairbanks and
Valdez. Therefore. most dwell irg s,
businesses. or small shopping centers are
left with the problem of disposing of thei r
own liquid wastes. Most do so by leach
fields or use of indi vidual pa:kage sewage
treatment plants. In some areas.
contamination levels in surface waters are

3.2.7 Sol id Wastes, Haza rdous Mate ri a1s,
Sanitation
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high in the spring due to a winter's
accumulation of waste. but generally water
levels are sufficiently high to dilute this
contamination to acceptable levels.

Liquid wastes generated by the project
would include domestic wastewater and filter
ba:kwash; equipment washdown; stonnwater
runoff; and industrial wastewater. Domestic
wastes and filter ba:kwash water produced .at
the 26 campsites and compressor stations
would be treated by package treatment plant
systems which are designed to meet ADEC and
EPA water quality criteria at the discharge
point. These treatment plants would be
sized and operated to accept wastes from
camp facilities as well as waste from field
toilets. Wastewater would average about 100
gallons per person per day.

The TAPS construction used individual
package sewage treatment along t he route at
construction camps and at pump station sites
and the same type of disposal is planned for
the TAGS project.

3.2.8 Physiogrcphy, Geology, Soils and
Pennafrost

3.2.8.1 Introduction

The topography, geology. and soils along
the proposed TAGS pipeline corridor are
highly variable. The route crosses the
arctic coastal plain, three mountain ranges
and i nterveni ng up 1ands and all uvi a1 bas i ns
and is generally oriented perpendicular to
major structural trends (FPC 1976a).
Igneous, sedimentary. and metamorphic
bedrock are found along the proposed route.
Structurally, these rocks are varied and
complex.

Geomorphic processes, including erosion.
mass wasting. and deposition. have resulted
in a wide range of soil types overlying
bedrock. Soils along much of the route have
developed in a low temperature envi ronment
in which soil horizon development is slow.
resulting in generally thin soils subject to
dislocation as a result of freeze-thaw
processes. Soil types along th~ proposed
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pipe1 ine route range from fine-textu red and
poorly drained to coarse-textured and well
drained. Soil fonnation and drainage are
affected by the presence and di st ri but i on of
pennafrost resulting in slow nutrient
release.

Permafrost, or perennially frozen
ground, is encountered along much of the
proposed route. Major engineering problems
can arise where wanning of pennafrost occurs
in poorly drained, fine-grained sediments.
These materials generally contain large
amounts of interstitial ice. As the
pennafrost wanns, the interstitial ice
melts, resulting in a volumetric reduction
of the soil mass and excessive wetting of
the thawed, fine-grained soils. These
effects can result in subsidence of the
ground surface and downslope movement of the
enti re thawed mass.

Pennafrost is continuous north of Atigun
Pass and discontinuous throughout much of
interior Alaska, including areas within
valleys south of the crest of the Brooks
Range. South-facing slopes and ground
beneath large bodies of water may be
pennafrost-free in discontinuous permafrost
are as (Brown and Kreig 1983).

Based on topographic and geologic
s imila rit i es, seven pri mary phys iogr aphic
units have been identified along the project
corridor. The physiographic units discussed.
in this document are based on the system
described by Wahrhaftig (1965). Some of the
Wahrhaftig province have been combined into
lTOre general physiographic units with lTOre
common desc ri ptors in ord er to emphas i ze
terrain, geology, and soil conditions along
the proposed route. The seven units
described herein are as follows: North
Slope, Brooks Range, Yukon-Tanana Uplands,
Tanana Valley, Alaska Range, Copper Ri ver
Basin, and Chugach Mountains. These units
will provide an organizational framework for
the following sections. The boundaries of
the physiographic provinces are shown on
Figure 3.2.8-1 and in cross section on
Figure 3.2.8-2.
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3.2.8.2 North Slope

The North Slope physiographic unit
encOlq)asses the coastal plain and foothills
provinces. This unit is bounded on th~

north by the Beaufort Sea and by Slope
Mountain (near Galbraith Lake) on the south.

The coastal p lain has low re1 ief and
rises gently from the sea to an elevation of
about 600 feet. The average slope of the
land surface in most areas is less than 10

- feet per mile toward the north (FPC 1976a).
Coastal bluffs, sand dunes, lake and river
banks, and pingos (ice-cored hill s) provide
occasional breaks in the landscape.

The flat terrain results in very poor
drainage and marshy conditions in summer.
Thousands of shallow, wind-oriented thaw
lakes dot the landscape. These lakes range
in depth from 2 to 20 feet and, as spring
thaw continues, they expand. When they
intersect a gully or a st rearrbed, they
drain, leaving a depression in the land
surface. A network of ice-wedge polygons
fonn patterned ground between the thaw lakes.

Rivers from the Brooks Range flow
northward across the coastal plain. The
Sagavani rktok River, which is typical of
major streams in this province, traverses
the coastal plain through a series of
interconnected braided channels which fonn a
broad f100q,lain. Spring flooding typically
occurs in May and June. Open water occurs
in the active channels from June through
Septerrber. Erosion has resulted in exposed
bluffs along the margins of the floodplain.
Oxbow lakes and flood channels are common
along major rivers such as the
Sagavanirktok. Aufeis (sheet icing)
conditions are common in such areas during
the winter.

The coastal plain is underlain by 10 to
150 feet of unconsolidated Quarternary
sediments resting on nearly flat-lying
Cretaceous and, in some areas, lower
Tertiary sedimentary rocks. The northern
foothills are underlain by Cretaceous
sedimentary rocks, folded into long
anticlines and synclines. The east-west
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trendi ng ridge topography was produced by
unequal erosion of layers of rock differing
in hardness. The southern part of the
foothills is underlain by diverse
sedimentary rocks and igneous intrusions of
Devonian to Cretaceous age.

On the plain, soils are poorly drained
and generally do not thaw to depths of more
than 20 inches and are susceptible to slides
in steeper areas. Soils encountered between
the northern tenninus of the proposed TAGS
route and the Sagavanirktok River floodplain
are extremely ice-rich silt and fine sand
overlying frozen sand and gravel. Most
soils of the foothills are poorly drained.
occurri ng on long slopes and in
microtopography. A few moderately
well-drained to well-drained gravelly soils
occur on ridges and large ri ver terraces.
Organic soils are uncommon and occur mostly
in polygonal ground of old drained lake
basins (Brown and Kreig 1983).

The coastal plain and foothills are
underlain by thi ck pennafrost that reaches a
maximum depth of approximately 1.800 feet at
Prudhoe Bay. Thickness of the active layer
is generally less than 1.5 feet in
predominantly fine-grained soils. Unfrozen
zones are generally limited to deep river
channels, some of which are underlain by
unfrozen gravel and deep lake basins (Brown
and Krei g 1983).

3.2.8.3 Brooks Range

This physiographic unit encOTllasses the
Brooks Range mountains through the
Amb1er-Chanda1ar ridge and lowland
province. The TAGS route enters the Brooks
Range unit at Slope Mountain north of the
continental divide which extends to the
South Fork Koyukuk Ri ver on the sout h.

The Brooks Range rises abruptly from the
arctic foothills to an elevation of 8,000
feet. Glaciation has sculpted the mountain
ridges into ragged forms dominated by cliffs
and benc hes. The east-west tr end of ri dges
was caused by alternating bands of hard and
soft rocks of sedimentary and volcanic
origin.
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Rivers flow in glacially eroded valleys
0.5 to 2 miles wide. Minor tributaries flow
east-west, parallel to the structure of the
bedrock.

The proposed route crosses the Brooks
Range through Atigun Pass, which is narrow
and steep-sided. It then descends to the
broad valley of the upper Chanda1ar River.
Descending the Chanda1ar Shelf, the route
follows a valley system formed by the

_ Dietrich River and Middle Fork Koyukuk River.
Landslides are present along the

proposed route. Presence of steepe r slop es
and occurrence of. up to 30 freeze-thaw
cycles a year decrease the resistance of
rock fragments and soil to downslope
movement.

The Brooks mountains in this area are
composed chiefly of folded and thrusted
Paleozoic limestone, shale, quartzite,
slate. and schist with some sandstone and
conglomerates. The north front of the range
is light colored. cliff-forming limestone.
Bedrock south of 68 degrees north latitude
;s metamorphosed (FPC 1976a).

Hills in the Ambler-Chanda1ar ridge and
lowland area are mainly metarmrphosed
basalt. Lowlands are underlain largely by
sedimentary rocks folded into anticlines and
synclines.

In higher parts of the Brooks Range are
mostly steep, exposed bedrock and coarse.
unstable colluvial deposits with local areas
of poorly drained, gravelly soils.

North of the continental diVide, shallow
pennafrost retards internal drainage and
consequently most soils are wet, poorly
differentiated, and contain significant
organic materi a1. In the foothills and
mountain areas south of the treeline, mass
movement results in poorly drained, silty or
gravelly soils with thin organic horizons.
Seasonal thaw is generally less than 20
inches (Brown and Kreig 1983).

The Atigun River Valley is underlain by
silt, sand, gravel, and locally by bedrock.
In the divide area it is underlain by talus
and rubble mantling bedrock. South of the
diVide, the route is underlain by a veneer
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of generally frozen glacial silt, sand, and
grave lover bedrock.

In the southern foothill s, the area is
underlain by unconsolidated deposits of
frozen glacial silt, sand and gravel.
colluvial silts, alluvial deposits, and
bedrock (001 1972).

Permafrost is continuous north of the
continental divide and discontinuous south
of the divide. Bedrock and unconsolidated
deposits on slopes are generally perennially
frozen. South of the divide. permafrost is
probably absent in most areas beneath acti ve
channels of large ri verso Thaw bulbs occur
beneath smaller drainages. Fine-grained
deposits of the Brooks Range usually contain
massive ice as ice wedges. Coarse-grained
materials contain ice between particles.

3.2.8.4 Yukon-Tanana Uplands

The Yukon-Tanana Uplands physiographic
unit encompasses the Kokrine-Hodzana
Highlands province, the intervening Rarq>art
Troug h provi nce. and the Yukon-Tanana
Up lands province. TAGS enters the
Yukon-Tanana Uplands unit at the South Fork
Koyukuk River on the north and extends to
Shaw Creek on the south.

The no rt hernmost section of t he un it is
compri sed of the Kokri ne-Hodzana Highlands.
Even-topped, rounded ridges from 2,000 to
4.000 feet elevation characterize the
northernmost section of the unit. Isolated
areas of rugged mountains stretch above the
ridges. The divide separating the Yukon and
Koyukuk ri ver drainage systems wanders
through the highlands. The Hodzana,
Tozitna, Me10zitna, and Dal1 rivers drain
into the Yukon. The Kanuti and South Fork
Koyukuk ri vers drain the uplands into the
Koyukuk.

The proposed route crosses the Jim River
and a series of colluvial fans before
leaving the valley at Prospect Creek. The
terrain between the Jim and Ray ri vers
consists of a seri es of ligtt1y forested,
east-west trending foothills and narrow
ri dges.
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The Rampart Trough separates the
Kokrine-Hodzana Highlands provinces from the
'( ukon-Tanana Up lands province. The Ranpart
Trough is a narrow depression with gently
rolling topography 500 to 1,500 feet in
elevation. The proposed route crosses the
trough south of the Yukon Ri ver in the
vicinity of Hess Creek. The Rampart Trough
was eroded along a tightly folded belt of
soft continental coal-bearing rock of

_ Tertiary age. Hard rock hills and the
surrounding uplands are partly metamorphosed
sedimentary and volcanic rocks of
Mississippian age that are cut by granitic
intrusions.

From the Rampart Trough to the Fairbanks
area, the route crosses the Yukon-Tanana
Uplands primarily along ridge crests. The
route follows natural ridge crests and
saddles and crosses valleys of major
east-west trending drainages before
descending into the Tanana Ri ver valley (FPC
1976a) •

The Kokri ne-Hodzana Highlands are
underlain chiefly by Paleozoic and
Precarrbrian (possibly) schist and gneiss cut
by several granitic intrusions.

Rocks along the north side of the
Yukon-Tanana Uplands province are comprised
of highly deformed Paleozoic sedimentary and
volcanic rocks containing limestone units.
The rest of the ~land province is chiefly
Precambri an schist and gneiss. Small
elliptical granitic intrusions are found in
the nort hwestern part. Large irregular
granitic bathol iths make up the muck (a
mixture of frozen organic matter and silt)
of the southeastern part. A thick mantle of
windborne silt lies on the lower slopes of
hills and thick accumulations of muck
overlie deep stream gravels in the valleys.

North of the Yukon Ri ver in the
Kckrine-Hodzana Highlands. the proposed TAGS
route is underlain by a wide range of
unconsolidated deposits and bedrock. The
broad. open Jim River valley is an area of
discontinuous permafrost. and limited zones
of thawed gravel are found in the Jim Ri ver
floodplain. Soils in the Rampart Trough
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include frozen colluvial silt, sand, rock
fragment, grave 1, and ice-rich, reworked,
wind-blown silt (001 1972; FPC 1976a).

Between the Yukon River and Livengood
the area is mantled by loess. Well-drained
soils over a deep permafrost table are
common on steep slopes, alpine ridges, and
summits. Organic soils are common in poorly
drained sites.

South of Livengood much of the proposed
TAGS route is underlain by reworked
wind-blown silt, colluvial silt, alluvial
silt, sand and roc k fragment s, sand and
grave 1, and dune sand.

Alluvial soils that lack permafrost or
are perennially frozen below 4.5 feet tend
to be well drained, while those with .
permafrost shallower than 4.5 feet are not.
Upland soils on south-facing slopes are
generally well drained and free of
permafrost. Soils on both north-facing
slopes and long, flat slopes and valleys are
poorly drained, usually with a shallow
permafrost table (Brown and Kreig 1983).

South of the Brooks Range the presence
of permafrost and thickness of the active
layer are closely related to slope angle,
aspect, vegetation, thermal properties of
parent material, and drainage (Brown and
Kreig 1983). Generally, permafrost is
discontinuous and locally depressed. In the
Fairbanks area perennially frozen ground is
widespread, and the relati vely warm,
sensitive permafrost degrades if the surface
is disturbed.

South of Fairbanks much of the area is
thawed, but large accumulations of ice are
locally present in reworked silts.

3.2.8.5 Tanana Valley

The proposed route crosses this unit
beginning at Shaw Creek, runs through the
Tanana Ri ver drainage area, and crosses the
ri ver at Big Delta to a point near Donnelly
Dome south of Fort Greely, which is the
southern boundary of the unit.

Rivers from the Alaska Range flow for a
few miles at the heads of the fans in broad
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terraced va11 eys 50 to 200 feet deep. Th aw
lakes occur in areas of fine-grained
alluvium; thaw sinks are abundant in areas
of thick loess cover (FPC 1976a).

The Tanana Valley is covered with
surficial deposits, inclUding outwash fan
deposits from the Alaska Range. Scatte red
low hills of granite, ultramafic rocks, and
schist rise above the outwash. Tertiary
conglomerate in the foothills of the Alaska

_ Range dips beneath the valley in a monocline
(001 1972).

Soils along this portion of the
alignment include frozen, ice-rich silts
over alluvial gravels from Shaw Creek, and
across the Shaw Creek flats, frozen loess
over bedroc k from the sout hern end of Shaw
Creek flats to the Tanana River, and
ge~rally thawed alluvial gravel and sand
from the Tanana River to south of Fort
Greely along the Delta Ri ver. Areas north
of major st reams are underl ain by thick
deposits of mock. Parts of the southwestern
section have a thick loess cover, but
central and eastern parts are free of loess
south of the Tanana River (001 1972).

Permafrost is essentially continuous
from Shaw Creek to the Tanana River and
discont inuous from the Tanana Ri ver to south
of Fort Greely. Interstitial ice includes
massive lenses and ice wedges in silts
overlying alluvi al gravel or bedrock.

3.2.8.6 Alaska Range

The Alaska Range physiographic unit
encompasses the Northern Foothills province
as well as the Alaska Range mountains. The
point at which the TAGS route enters the
Alaska Range unit is Donnelly Dome on the
north and the route crosses at Is abe1 Pa ss
(near Paxson) on the south.

The northern foothills of the Alaska
Range are flat-topped, east-west ridges.
2,000 to 4,500 feet high and 5 to 20 miles
long that are separated by rolling
lowlands. The lowlands average 700 to 1.500
feet in. elevation and 2 to 10 miles wide.
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The foothills are largely urglaciated. but
some valleys have been widened by glacial
action.

The Alaska Range consists of rugged.
glaciated- ridges 6.000 to 9,000 feet high.
These ridges run parallel and trend
east-west. broken-at intervals of 10 to 50
miles by low passes.

Mountains in the vicinity of the route
reach 8,500 feet. but the route avoids these
rugged peaks by passing through the Delta
Ri ver gorge.

Ridges of the northern foothills are
mostly crystalline schist and granitic
intrusions. The lowlands are underlain by
poorly consolidated Tertiary nonmarine
sedimentary (coal-bearing) rocks.

The Alaska Range is a COO1J lex
sync 1inori urn with Cretaceous rocks in the
center and Paleozoic and Precambrian rocks
on the flanks. High mountains are underlain
by granitic stocks and batholiths. The
sync 1inori urn is cut by great longitudinal
faults that approximately parallel the
length of the rarge. These faults are
marked by lines of valleys and low passes
running parallel to the rarge.

The proposed TAGS route follows along
the east side of the Delta River valley.
crossing an area underlain generally by
gl aci al d~osits. inc 1uding ti 11 and
stratified drift. though limited areas of
bedrock are encountered in some places.

Terraces along the route through the
mountains consist of generally unfrozen
coarse sand and gravel. mantled in places
with organic-ri ch silts. In short sections
where the route leaves the terraces.
subsurface materi als are dense glacial till
over bedrock (001 1972; FPC 1974)

Permafrost is essentially discontinuous
through the range. Frozen zone ice forms
include interstitial ice. massive lenses.
and ice wedges in surficial deposits
overlying either bedrock or alluvial gravel
(FPC 1976a).
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3.2.8.7 Copper River Basin

The Copper River Basin physiographic
unit encOlq)asses the Gulkana Up lands as well
as the Copper River Lowlands provinces. The
proposed TAGS route enters the Copper Ri ver
Basin unit at Isabel Pass on the north and
exits near the town of Tonsina on the South.

The Gulkana Uplands are characterized by
subtle east-west ridges varying in elevation

_ from 3.500 to 5.500 feet. separated by
lowlands ranging 2 to 10 miles wide. The
ridges are cut every 5 to 15 miles by
notches which were eroded by glaciers or
glacial meltwaters. At Hogan Hill the
proposed TAGS route enters the Copper Ri ver
Lowlands. The eastern part of the lowlands
is a relatively flat to gently rolling plain
1.000 to 2.000 feet high. The smooth plain
has been eroded by the Copper River and many
of its tributaries. Resultant river valleys
have steep walls 100 to 500 feet high.

The Copper River and most of its
tributaries are braided glacial streams in
their upper courses.

Bedrock in the Gulkana Uplands is
chiefly metamorphosed basalt with
interbedded sediments. Both rock types have
been cut by large granitic intrusions.
Bedrock beneath the southern part of the
Copper River is primarily easily eroded
sandstone and shale of Mesozoic age.
Bedrock beneath the northern part is chiefly
resistant late Paleozoic and Mesozoic
metamorphosed volcanic rock with granitic
intrus ions.

Soil conditions are highly variable
along the Gulkana Uplands. consisting of
glacial till. ice-content deposits,
colluvial deposits. and talus. However.
stream gravel and sand are common. Soils in
the Copper River Lowlands include
glaciolacustri ne clay. silt and sand.
fluvial silt. sand and gravel. colluvium.
and deposits of peat. and organic silt.

North of the Klutina River. permafrost
is essentially continuous except in major
river valleys. South of the Klutina.
pennafrost is discontinuous with the
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pennafrost table often depressed as much as
25 feet below ground. In the vicinity of
Summit Lake pennafrost occurs in isolated
zones 5 to 25 feet thick. Segregated ice is
generally absent except in silty materials
where it takes the fonn of lenses and
seams. Where the upper Gu1kana River would
be crossed just north of Summit Lake, the
floodplain is underlain by gravelly. silty
sand, which tends to liquefy when disturbed
(DOl 1972; FPC 1976a).

3.2.8.8 Chugach Mountains Prince William
Sound

The Chugach Mountains fonn a rugged
barrier along the north coast of the Gulf of
Alaska. Extremely rugged east-west trending
ridges rarging from 7.000 to 13.000 feet
dominate the high areas. The low areas are
compri sed of discrete massive mountains 5 to
10 miles wide and 3.000 to 6.000 feet high.
separated by a system of valleys and passes
0.5 to 1 mile wide.

The entire range has been heavily
glaciated. and topography is marked by
horns, aretes, cirques, U-shaped valleys,
and rock basin lakes. The coast is indented
by fjords and sounds with ridges extending
southward as chains of islands. The range is
drained by short, swift streams. most of
which originate at glaciers. All higher
areas are buried in great ice fields from
which glaciers radiate. Most glaciers on
the south side of mountains end in or near
tidewater.

The proposed TAGS route enters the
Chugach t"ountain unit south of Willow Lake
and runs along glaci ally scoured valleys of
the Tonsina, Tiekel, and Tsina rivers. It
follows the Richardson Highway, crossing out
of the Copper River basin as it goes through
ThC111Json Pass. Steep rocky slopes are
encountered south of the pass, particularly
in Keystone Canyon. After passing through
Keystone Canyon the route descends into the
broad floodp lain of the Lowe Ri ver and
continues along the southern margin of Port
Valdez to Anderson Bay.
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3.2.8.9 Mineral Materials

Construction, operation, and maintenance
of transportation and utility systems in
arctic and subarctic environments require
large amounts of mineral materials (sand.
gravel, and crushed rock) to insulate
sensiti ve pennafrost regimes. Much has been
learned as new successful designs and
concepts we re tested and used du ri ng TAPS
construction (1974-77) and in the subsequent
development of the Prudhoe Bay and adjacent
oil fields. A concept used in the Kuparuk
River oil field development in the 1980s was
to use a temporary ice road, eliminating the
need for a gravel construction pad. Small
segments of TAPS also were constructed from
snow and ice workpads without damage to the
envi ronment.

Overall TAPS construction required
approximately 41 million cubic yards of
mineral mate rial s. An additional 24 mill i on
cubic yards of mineral materials were
granted the State of Alaska for construction
of the Dalton Highway. The need for mineral
materials from federal lands for ANGTS is
estimated to be in excess of 20 million
cubic yards.

The Alaska Department of Transportation
and Public Facilities estimates highway
maintenance for annual needs, periodic
resurfaci ng, and reconstructi on du ri ng the
30-year life of TAGS to be 60,800 cubic
yards per mile on urpaved highways and
47,300 cubic yards per mile on paved
highways. Overall this translates to about
48.3 million cubic yards (M. Tinker 1987.
pers. conro.).

3.2.9 Surf ace and Ground Water

3.2.9.1 Introduction

The TAGS pipeline route encompasses four
sep arate ri ver route drainage systems:
North Slope, Yukon River, Copper River, and
Prince William Sound drainages.

The pipeline crosses mo~e than 200
streams. Twenty-nine have drainage areas



S;:CtION 3.0 AFFECTED ENVIRONI'ENT

greater than 100 square miles within the
proposed TAGS corridor. Many small
drainages are ephemeral and flow only during
breakup or dun ng heavy rains.

The relationship of those drainage
systems with the physiographic provinces
upon which TAGS route geology was based- can
be seen in Figure 3.2.8.1.

3.2.9.2 North Slope Drainage

The North Slope Drainage, from TAGS
Mileposts 0 to approximately 174, is bounded
on the north by the Beaufort Sea and on the
south by the Brooks Range. Within this
area, the pipeline is located almost
entirely within the drainages of the
Putu1igayuk, Sagavani rktok, or Kuparuk
n verso The Arctic Slope Drainage is
composed of three distinct physiographic
divisions, each with its own distinct
hydrologic characteristics. These divisions
are: the Arctic Coastal P1 ain, Arctic
Foothills, and the Brooks Range (Wahrhaftig
1965). All tydrologic processes in this
drainage are dominated by the dry arctic
env~ ronment and by the shallow seasonal thaw
depth. There are no large acti ve glaciers
along the TAGS route that could affect the
system.

3.2.9.2.1 Surface-water Hydrology

Numerous studies related to North Slope
development as well as USGS studies and
stream gauging for TAPS provide a major base
of hydrologic data and information for
planning, design, and construction of TAGS.
The tydrologic year in the Arctic can be
di vided into four major pe riods of unequal
length (Mortensen 1982). The longest is the
winter period beginning in early November.
ouri ng thi s peri od surface-water flow
recedes slowly until, in late winter, all
surface stream flow ceases, except in local
zones of ground-water discharge (U SGS
1977). The second peri od, breakup, begins
in late March in the foothills and may
extend to mid-July on the coastal plain.
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During the early stage of breakup, the first
flow is over the ice and flood diversions
around channels blocked by icings or snow
drifts are common. Almost all flow during
breakup results from melting of snow and
ice. Dun ng most years the maximum
discharge occurs during late breakup in late
May to mid-June.

The ice-free summer period follows
breakup. Occasionally very large floods
result from infrequent summer storms,
particularly on streams in the Brooks Rao:Je
and the foothills. In general, however,
flow rates for coastal plain streams recede,
and in smaller streams sometimes cease,
during the summer. Runoff from larger
streams passing through the coastal plain,
results from storms in the Brooks Range.
The presence of impervious permafrost causes
wide fluctuations in discharge because
runoff is not appreciably modified by
ground-water recharge or storage. Freezeup
is the shortest period, taking three to five
weeks, and is accompanied by rapid flow
recession.

There are two basic causes of floods in
arctic streams. The first is the breakup
flood. Staging resulting from this flood
may be increased by icing or ice jams. The
second type is the summer or fall rainfall
flood. This is caused by infrequent intense
rainstorms. Rain floods are frequent on
small Brooks Range streams and rarely
observed on sma 11 coas ta1 p 1ain st reams.

Average runoff rates are poorly defined
but seem to range from about 3 inches pe r
square mile on the coastal plain to 12 or
more inches in the Brooks Range. For small
coastal plain streams, three-fourths of the
years runoff occurs du ri ng June. For large
rivers and small Brooks Range streams the
runoff is more evenly distributed over June,
July, and August.

3.2.9.2.2 Surface Water Quality

In the arctic region, water temperature
is a dominant factor and varies, as does air
temperature, with elevation, latitude, and
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exposure to sunlight. The range of
temperatures varies more in the tundra area
and least in the spring-fed streams. Summer
temperatures of arctic streams seldom exceed
60°F, although the surface temperature of
shallow, clear lakes may sometimes be 68°F.

The quantity, size, and nature of
sediment depends on the waters origin and
various other factors such as recent heavy
rains. Most of the surface waters in this
a rea of the TAGS route a re not affected by
glacier runoff. Major nutrients such as
nitrates and phosphates are generally in low
concentrations in arctic streams. Hobbie
(1973) reports phosphate concentrations to
be quite l,ow in arctic streams and lakes
throughout the year. Nitrates are typically
low in the deeper lakes and higher in ponds
and rivers.

Of the three types of flowing water,
only the tundra streams have natural color
imparted by the high level of organic
material dissolved from the peat.

Arctic lakes are nonn ally at or near
saturation levels for dissolved oxygen (DO)
during the open-water season; however,
severe oxygen depletion may occur under the
ice during the winter (Howard and Prescott
1971) •

Tundra ponds typically have low
dissolved solids during breakup, increasing
to very high levels later in the sumrer and
during/after freezeup due to solids
rejection during freezing.

3.2.9.2.3 Ground-water Hydrology

Pe nnfrost soi 1s have an ext reme1y low
penneabi1ity, several orders of magnitude
lower than the same soils in thei r unfrozen
state and prevent recharge of ground water.
I n areas of cont inuous pe rmafrost such as
the A~ctic Slope, ground water occurs only
in unfrozen sands and gravels below major
ri vers, in large a11uvi a1 fans, and as
outf low fran bai roc k sp ri ng s. Wate r in
al1uvi urn below ri vers and in fans is 1imited
in volume and can be easily depleted
(Williams 1973).
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Springs and related icings are the most
conspicuous active hydrologic feature of the
Arctic Slope during the winter season.
ouri ng the winter, water from springs
f reez es downst ream from its sou rce to form
icings. The extent and thickness of these
icings depend primarily on the rate of
spring flow (USGS 1977). Icings tend to
occur at the same locations each year. The
location of major springs and icings are
described by the USGS (1976). Icings can,
and often do, fill stream channels to above
normal open water flood levels and cause
diversions of flow during breakup.

On the coastal plain, permafrost is
thick and subpermafrost water is brackish or
saline. The best quality ground water on
the coastal plain occurs in the alluvium
below major rivers. Springs in the Brooks
Rarge that flow all year-round are of
excellent quality. For bedrock springs, the
discharge and quality remain nearly constant
year-round.

3.2.9.2.4 Hydrologic Hazards

Hydrologic hazards include floods,
channel scour and lateral erosion. Flood
hazard evaluations are complicated by
potEiltial diversions of breakup floods by
icings and ice jams. Hazards also include
the iJlllact and uplift forces of floating ice'
on structures such as bridge piers. Snow
avalanches are a minor hazard in Atigun
Pass. Additional hazards occur because of
the possibility of creating new icings
because of construction.

3.2.9.2.5 Present Water Use

At the present time a minor amount of
bot h surf ace and ground wate r is used as a
source of domestic water for existing oil
industry and government caJlll s. An
additional amount of surface water is used
during the summer months of industrial
purposes such as road watering and
h.)d rotest i ng.
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3.2.9.3 Yukon River Drainage

The Yukon River drains all of the 433
miles of the TAGS route lying between the
Brooks Range and the Alaska Range (TAGS Mile
174 to 615) with the pipeline crossing 127
identified streams. The pipe1 ine route
generally follows the highway, and for much
of its way is located on the terraces of the
Dietrich, Middle Fork Koyukuk, and Delta
Ri vers, and Phelan Creek. The physiographic
envi ronment is diverse, ranging from alpine
brooks in the Alaska Range to thaw lakes of
the Tanana-Kuskokwim Lowlands. The
hydrologic environment is equally diverse,
with mean annual precipitation ranging from
10 i rches at the Yukon Ri ver to 80 irches or
more on the active glaciers of the Alaska
Range (USGS 1971).

3.2.9.3.1 Surface-water Hydrology

As discussed in 4.9.2.1, the hydrologic
year can be d"ivided into four parts: the
longest is the winter period followed by a
short very active breakup period, a sunmer
ice-free period, and an early winter
freezeup peri ode The winter period begins
after the ice cover is formed, usually by
early December. Duri ng the winter, flow
recedes in response to diminishing
ground-water inf low unt i 1 by early April,
f low is dimin i shed to nearly not hi ng. Small
streams are dry except in the immediate area
of sp ri ng s. Bre ak up occu rs in May. Du ri ng
many years the largest flood of the year
occurs during breakup. The early sunmer
peri od lasts to mid-July and is
characterized by recession of snowmelt
flow. After mid-July, summer storms become
frequent and runoff increases and decreases
rapidly in response to vari ations in
rainfall. The largest flood discharges on
all but the Yukon River occur as a result of
sunmer storms. Sunmer flow in streams
draining the Alaska Range are substantially
increased by glacial melt.
. Runoff rates are substant ia11y modified

by ground-water storage and discharge. Flow
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recession rates tend to be slower than in
the Arctic." Average annual runoff rates
vary widely. Typical values are about 1 cfs
per square mile in the Brooks Range. 0.5 cfs
per square mile near the Yukon River, and
about 4 cfs per square mile in the uplands
of the "Alaska Range. Average rates in a
given year tend to vary widely from the
long-term average.

Glaciers are a common feature of the
Alaska Range and inpact all major streams.
Streams draining the Brooks Range, as well
as the north bank tributaries of the Tanana
River, are not affected by glaciers. For
most 1arge st reams, gl acie r inp act s are
limited to an increase in flow during warm
weather and an increase in turbidity. For
headwater st reams, the impacts are more
pronounced. The suspended sediment load is
close to the maximum conveyance capacity of
the stream, and a large diurnal variation in
flow rate responds to daily temperature
fluctuation. A few of these glacial streams
may be affected by outburst floods from
glacial danmed lakes. should the glacial
regi me chang e enough to form a 1ake. Th ere
is no history of glacial outburst flooding
of these minor streams nor are any
significant changes in the present glacial
regime anticipated. Larger rivers may be
affected by changes in glaciers. The Black
Rapids glacier has surged several times,
blocking the Delta River and creating
outburst floods downstream (USGS 1971).
Phelan Creek has flooded from releases at
Gu1kana Glacier in the past.

3.2.9.3.2 Surface Water Quality

Water resources of this region are as
varied as the topography, which consists of
low river valleys, foothills, plateaus, and
high mountains.

Water quality of streams for which data
are available was generally good (FPC 1976a).

There is wide variation in color and
turbidity concentrations in these surface
waters due to glacial or spring origin and
passage of slow-moving streams through peat
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bogs where the highly organic substrate
imparts a tea color to the water. Many
streams originate from glaciers and are
hi ghly turbid.

Lakes in this drainage have relati vely
abundant nutrients and DO is typically high
in the surface waters except during late
winter. Surface waters range from 32°F to
65°F du ri ng late sumre r.

Present water use in the Fairbanks area
consists of considerable domestic,
indust ri al, agri cultural, and placer
mining. Discharge from primary and
secondary treatement centers is fairly heavy
in the Tanana drainage and Fairbanks area.
Bacteri al am fuel oi 1 contami nation of
superpermafrost water is COllmon in populated
acres whereas subpennafrost contamination is
rare.

3.2.9.3.3 Ground-water Hydrology

There is more ground water available in
the Yukon drainage basin than in any other
part of Alaska. Within the Yukon River
drainage the largest sources of ground water
are in the alluvial deposits of the major
ri ver valleys and their larger tributaries.
These are the lower and middle Koyukuk,
Yukon, Tanana, and Delta river valleys.
Smaller, but not less important, sources are
alluvial fans in mountain valleys. Ground
water also exists in fractured bedrock
(Wi lli ams 1973).

Near Fairbanks, water-bearing alluvium
is 820 feet thick and wells 200 feet deep
yield 1,000 to 3,000 gallons per minute
yields. Wells finished in bedrock in the
same area usually yield less than 50 gallons
per minute. In general, ground water is
abundant along t he route in t he area.
Ground water does not recharge through
pennafrost (USGS 1953), therefore it may not
be avai lable at specific sites.

Ground-water discharges to the surface
as spri ngs as well as directly to rivers and
lakes and provides all of the late winter
flow in streams. In many areas ground-water
discharge from the toe of alluvial fans
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provides areas of open water in the winter
that are critical to fish overwintering
(Wilson 1977). These open water areas along
the toes of fans are particularly prevalent
along the Diet rich, Koyukuk, and Delta ri ver
systems. Springs discharging in winter
create icing downstream. In some cases the
ice levels can be well above open-water
flood levels and at times cause diversions
of breakup flow. Icing along the TAPS is
well described; the method of formation and
their locations (USGS 1976).

Bacterial and fuel oil contamination of
superpermafrost water is common in populated
areas. Contaminati on of subpe rmafrost water
is rare.

3.2.9.3.4 Hydrologic Hazards

Hydrologic hazards include floods,
channel scour, and lateral erosion. Flood
hazards are compounded by the possibility of
diversions by ice jams and icing. Hazards
also include impact and uplift forces of
floating ice on structures such as bridge
piers. Diversion of channels in aggrading
streams is a possibility. A particular
flood risk in the Delta River drainage is
associated with glacier outburst.
Avalanches are a hazard in the Chandlar
Ri ver valley and in the upper Delta Ri ver
and Phe 1an Cr eek valleys.

3.2.9.3.5 Present Water Use

Water is used at many separate locations
in the Yukon River drainage for domestic.
military, mining. petroleum refining, and
other industrial purposes. The total use is
believed to be in excess of 20 mgd however
this is a small fraction of the available
resource. Ground water is the source of
vi rtually all of the water used. Within the
basin, but not close to the pipeline,
thermal spril'l]s are used for domestic
heatil'l] and for small farming operations
(USGS 1978).
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3.2.9.4 Copper River Drainage

The Copper River Drainage is bounded by
the Alaska Range on the north and by the
Chugach Mountains on the south (TAGS Mile
598 to 775). Within this basin the route
generally follows the Gulkana Ri ver to its
confluence with the Copper River, the Copper
River to the Tonsina River. From there it
follows t.q) the valleys of the Tonsina,
Tiekel, and Tsina rivers to the summit of
the Chugach Mountains at Thompson Pass. The
hydrologic environment is diverse; streams
range from low gradient lake and spring fed
streams to precipitous glacial streams.

3.2.9.4.1 Surface-water Hydrology

As with the two areas previously
described, the hydrologic year is divided
into four parts. The winter peri od begins
after the ice cover is fonned, usually by
early Oecerrber. ouri ng the winter flow
recedes in response to diminishing·
ground-water inflow until by late March,
f low is at its annual minimum. Small
st reams are dry except in the immediate area

"of spri ng s. Breakup occurs in May in
response to seasonally wanning weather and
rapid melt of snow and ice. Breakup flood
stages are often increased dramatically by
ice jams on the larger streams. The early
summer peri od lasts to mid-July. After
mid-July surmer sto nns become frequent, and
runoff increases and decreases rapidly in
response to variations in rainfall. The
1arges flood discharges on all streams
without glacier-dammed lakes, occurs as a
result of summer stonns augmented in some
cases by glacier lake dumps. Summer flow in
st reams draining the Chugach Mountains are
substantially increased by glacier melt but
the Alaska Range provides little glacier
melt.

Average annual runoff rates very
widely. Typical values are about 1 cfs per
square mile near Copper Center and about
8 cfs per square mi 1e at the southern
extremity. Typical winter runoff rates vary
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1inerar1y along the pipeline route from
0.2 cfs per square mile in the Alaska Range
to 0.5 cfs near Thompson Pass (USGS 1971).

Most large streams south of Glennallen,
with the exception of Squi rrel Creek and the
Little Tonsina River are impacted to some
degree by glaciers. The most severe
impacted stream, the Tazlina River, is
subject to frequent, seve re 1ake outbu rst s
from both Taz1ina and Nelchena glaciers.
Flood discharges from outbursts have been 10
times as high as the highest discharg e from
nonoutburst floods, (USGS 1971). The
K1utina, Tonsina, and Tsina ri vers are also
subject to infrequent outburst flooding. It
is conceivable, but not likely, that an
outburst lake could fonn on any glacier.

3.2.9.4.2 Surface Water Quality

This drainage extends from the south
slopes of the Alaska Range to Thompson Pass
and includes mountainous areas of moderate
rainfall and glacially originated streams.
Except for the Gulkana most large streams in
the region are heavily sedimented in the
spri ng and summer and clear dur i ng the fall
and winter. Concentrations reach 2,000 mgjl
on glacial headwater streams in the summer.

There are several large, deep lakes
along the route, including Paxson and Summit
Lakes. Water quality of these lakes is
good, although phosphate levels are very
low, and nitrate levels are often quite high.

There is only limited domestic and
indust rial use of surface water in this
area. There are only a few small
communities along the route and most do not
have a water system; houses typically have a
well and a leach field.

3.2.9.4.3 Ground-water Hydrology

The Copper River Basin is located within
the discontinuous pennafrost zone, although
pennafrost is spor~dic in the southern
portion. Infiltration rates to ground water
is limited by this pennafrost and occurs
mainly through the beds of larger ri vers and
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lakes and other unfrozen zones (USGS 1978).
Consequently, ground-water supplies are
difficult to locate in the central part of
the basin and quality tends to be poor.

Sp ri rg s drain i ng the alluvi a1 deposits
on the south flank of the Alaska Range and
the north flank of the Chugach Mountains are
common. Springs proVide a major component
of surface water flow in several streams
(Sourdough and Squi rrel Creeks). Hillside
springs near Squirrel Creek and near the
Little Tonsina River create icirgs on the
hi 11 side, part icu 1arly in di sturbed areas.
Well yields, in bedrock wells, are about 10
to 20 gallons per minute (USGS 1978).

3.2.9.4.4 Hydrologic HazardS

Hydrologic hazards include floods,
channel scour, lateral erosion, and meander
cutoff s. Hazards also include the illPact
and up lift forces of floating ice on
structures such as bridge piers. Diversions
by icings or by aggrading streams is also a
possibility. Streambeds may scour rapidly
as the result of meander cutoffs. A
particular flood risk is associated with
glacier outburst floods. Large slab
avalan::hes are a hazard in the Chugach
Mountains. Ground icings from springs near
Squirrel Creek and the Little Tonsina Rivers
are likely.

3.2.9.4.5 Present Water Use

There is very little water use in the
Copper River basin. Domestic use is limited
to use by a few small communities and
construction camps. There is limited use by
TAPS and DOT /PF maintenance camps.

3.2.9.5 Prince William Sound Drainage

The Prince William Sound Drainage is the
smallest basin crossed and is bounded by the
Chugach Mountains on the north and Prince
William Sound on the south. The proposed
TAGS pipel ine follows the Lowe Ri ver to Port
Valdez then goes along the south side of the
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arm to the terminal (TAGS Mile 775 to 796).

With the exception of the Lowe River,
st reams are sho rt and swi ft; most head in
glaciers. The climate is considerably
warmer in winter and wetter. Most streams
do not freeze in winter. Annual
precipitation rates range to 160 in::hes.

3.2.9.5.1 Surface-water Hydrology

Runoff rates are unusually high; up to
12 in::hes per year. Rates vary less from
season to season than for any other portion
of the pipeline. Runoff is rapid,
infi ltration and evaporation rates are low;
and st reams respond rapidly to changes in
p~cipitation rates. The largest floods
occur in late summer or fall as the result
of general rainstorms. Floods are sometimes
augmented by melt of snow or ice by rain.
Winter floods caused by rain are not
unknown. Mean annual low flow occurs in the
winter (about one cfs per square mile) and
results largely from return of ground water
infiltrated into bed roc k.

Glaciers are a dominant feature of the
Chugach Mountains. All major streams are
impacted by glaciers. Outburst floods have
occurred on Sheep Creek, most recently in
1945. Glacier melt augments summer flow and
is responsible for the turbidity of streams.

With the exception of the Lowe River,
all streams in the basin are controlled by
bedrock and have limited alluvium. The Lowe
River's braided channels within the
floodplain are unstable and subject to rapid
change. Outburst floods, as well as any
ether large flood, tend to wash sediment
from the floors of the rock stream channels
and deposit this material as fans in
receiving streams. The most recent Sheep
Creek outburst deposited 25 feet of debris
as a fan in the Lowe River (USGS 1971).
Streams southerly of the mouth of the Lowe
River discharge directly into tidewater.
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3.2.9.5.2 Surface Water Quality

Water quality is generally good with the
exception of occasionally high suspended
solids in summer and early fall due to
gl acia1 runoff.

Water quality data shows less
fluctuation in most parameters for streams
in this area. Dissolved oxygen values
appear to be uniformly high, with low
phosphates and fairly high nitrates
present. Very little information exists for
lake water quality in the area, and low
human use is presently being made of surface
waters except for the private fresh fish
hatchery at SolOO1on Creek.

3.2.9.5.3 Ground-water Hydrology

The Prince Willi am Sound Drainage is
free of permafrost at lower elevations. The
principal aquifers in alluvium ra:harge
easily and wells yield about 200 gallons per
minute of goods-quality water. Additional
aquifers are found in the joints and
fractures of bedroc k. '( ie1ds vary widely.

Ground-water discharges occur as springs
from bedrock and at the' base of alluvial
fans. These discharges tend to form icings,
principally in the Lowe River floodplain.
These icings, however, tend to be small
because of the warm temperatures.

Water from deeper wells sometimes
exceeds the U.S. Public Health Service
limits for chloride, sulfate, and magnesium
(USGS 1971).

3.2.9.5.4 Hydrologic Hazards

Hydrologic hazards include floods and
the channel scour, lateral erosion, and
meander cutoffs associated with them.
Hazards also include the impact and uplift
forces of floating ice on structures such as
bridge piers. Diversions by icings or by
aggrading streams is a possibility in the
Lowe River. A particular flood risk is
associated with glacier outburst floods on
Sheep Creek as well as other similar
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streams. A unique hazard in this area is
the possibility of extremely large flood
discharges on Solomon Gulch Creek should the
upstream dam fail. Large slab avalanches
are a hazard to much of the route.

3.2.9.5.5 Present Water Use

Present domestic use of water is limited
to the municipal supply for the City of

- Valdez and a very 1imited number of
individual wells. There is a limited
industrial water use by the TAPS at their
terminal. The Solomon Gulch Hydroelectric
Project is essentially a run-of-the-river
plant which does not alter the seasonal
runoff pattern but will alter short-term
runoff rate. A second hydrologic project,
Allison Lake, is authorized for construction
by the USACE. Its potential regulation of
stream flow is not known at this time.

3.2.10 Marine Environment

3.2.10.1 Physical Oceanography

3.2.10.1.1 Introduction

The main affected environments of the
proposed TPGS project are the nearshore
environment in the vicinity of the LNG and
terminal facilities and the route of LNG
tankers through Prince William Sound and the
central Gulf of Alaska.

The proposed LNG plant and tanker
terminal are located on the western shore of
Port Valdez, an east-west trending fjord
about 3 miles wide by 12 miles long. The
bottom is notably flat and approximately 750
feet deep (Figure 3.2.10-1). Steep mountain
walls extend along the northern and southern
sides of Port Valdez up to altitudes of
3,000 to 5,000 feet. The seafloor of Port
Valdez slopes nore gradually in the eastern
end of the port into the outwaSh plain of
the Lowe River, the Robe River, and Valdez
G1 acier streams. At the far western end of
Port Valdez, and typical of a glaciated
fjord, lies a narrow double-silled entrance,



w
l..
(Xl

SCALE I' 63360

3000 o 3000 0000 9000 12000 I:!OOO 18000 ZIOoo
:-:t I

CONTOUR INTERVAL 100 FEET

Figure 3.2.10-1 Port Valdez and Vicinity



s:: CTlON 3.0 AFFEC1E 0 EN VI RONt-E NT

Valdez Narrows, which connects with the
Valdez Arm into Prince William Sound and the
Gulf of Alaska. Water depth in the
constricted area is in the range of 350 to
500 feet. The shore of Port Valdez is rocky
everywhere except where deltas and moraines
have been built into the fjord by streams
and gl aciers.

The physical oceanography of Port Valdez
has been described in a number of documents,
including Hood et al., 1973; 001, 1972; and
Colonell (ed.), 1980.

3.2.10.1.2 Ci rculation, Currents, Tides

Ci rculation within Port Valdez is
determined by interactions of tidal
cu rrent s, wi nd-d ri ven cu rrent s, and
freshwater irput from both glacial and
nonglacial streams. Tides, which normally
provide the primary driving force for Port
Valdez circulation, are mixed semidiurnal
with a mean tidal height of approximately 10
feet and an extreme range of approximately
22 feet. Tidal currents are predominantly
east-west in conform ance wi th the
configuration of the bay.

Local wind conditions have a major
influence on near-surface currents. Because
of the channeling effect of the mountains
surrounding Port Valdez, prevailing winds in
the general vicinity and thus, wind- driven
currents, are also directed into an
east-west direction. Highest currents that
have been observed near Jackson Point, just
north of Anderson Bay, were approximately
1.7 feet per second but are most often below
0.6 feet per second. Currents below 50 feet
are generally quite low, less than 0.05
feet/second. Finally, prevailing winds in
the Gulf of Alaska have also been shown to
drive coastal upwelling and downwelling in
the Gulf of Alaska and to cause intrusions
of bottom waters into Port Valdez from
Prince William Sound between March and July.

During summer a strongly stratified
two-layered system results from increased
freshwater input and higher surface
temperatures. Wanrer, less sal ine water has
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a net movement seaward, while colder, more
saline water flows in through Valdez Narrows
at depth. Late fall to early spring
conditions generate uniform water column
salinity and temperature, and flow due to
tidal current is generally more restricted
to the near surface waters (upper 50 feet).
Studies in published reports have detected
shifts in flow di rections under both
stratified and unstratified conditions but
have not been fully able to correlate such
occurrences with climatic factors. The net
effect of tides, wind-dri ven current s, and
storm-induced flows is a "residence time" or
period of full exchange of Port Valdez water
in the range of a few weeks to a
conservative 40 days (Niebauer &Nebert
1983) •

3.2.10.1.3 Waves

Waves in Port Valdez are locally
generated by wind s. Wave hei ght and pe ri od
is a function of wind, speed, duration, and
fete h. An estimated maximum one-hou r
average wind speed of 62 knots from the
east, building up over a 12-mile fet~h, was
used to calculate an estimated maximum
significant wave height of over 10 feet
(Dames &Moore 1979). This wind speed and
direction often occurs in winter. Wave
heights in the vicinity of Anderson Bay
would be expected to be substantially less.
More commonly, wind speeds are such that
significant wave heights are less than 1
foot, with a significant period under two
seconds, 90 percent of the time during
winter months and 98 percent of the time
during the sumrer (Dames & Moore 1979).

3.2.10.1.4 Sedimentation

Annual input of suspended material into
Port Valdez from the three largest sediment
sources, the Lowe River, Mineral Creek, and
Valdez Glacier Stream, was estimated to be
lIDre than 2.76 x 106 metric tons, with
virtually all of the sediment retained
within the port (Sharma & Burbank 1973).
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Sedimentation rates ~re estimated to range
from 5 inches/year 1.5 miles west of the
Lowe River mouth to less than 0.4
inches/year in the western portions of the
port. In addition to sediment transport by
typical processes of floccuation of
suspended sediments, resuspension, and
redeposition, processes that are generally
prevalent in spring through early fall,
atypical processes, submarine slides, and
subsequent turbidity currents have also been
described for Port Valdez as the result of
tectonic activities. These have generally
occurred on the steep slopes of
unconsolidated sediments that form the
subrrerged ri ver deltas and glacial terminal
moraines.

3.2.10.1.5 Ice

One of the primary features of Port
Valdez for use as a port is that it is
icefree year-round. Even during the most
severe winters, oceanographic conditions
preclude free fonnation of sea i"ce in the
Gulf of Alaska (0011984). Though ice
discharged by Columbia Glacier is sometimes
driven into Prince William Sound by north
winds, and sea ice sometimes forms in the
arms of the sound, the only ice generally
found in Port valdez is the occasional
floating Shoup Glacier ice that has escaped
from Shoup Bay (AEIOC 1983). large Columbia
Glacier icebergs may occupy vessel traffic
lanes into and out of Valdez Arm, especially
during summer and fall.

3.2.10.1.6 Water Quality

Temperatures in Port Valdez range from
36 to 59°F. Highest temperatures occur near
the surface during sunm: r. Observed
salinities range from 0 to 32 ppt with
lowest values found in surface waters
flowing out from rivers and creeks draining
into the port during late spring to early
fall. lowest salinities found in central
portions of the port below the uppennost 5
feet was rarely below 24 ppt.
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Various aspects of chemical
oceanography, nutrient concentration, and
hydrocarbon levels for the waters of Port
Valdez have been discussed in detail in Hood
et ale (1973) and updated in Shaw (1984).
Of water..quality parameters measured by Hood
et ale for which EPA water quality standards
have been established, the following values
are relevant.

Dissolved oxygen (DO) - lowest measured
DO at 1 meter above the bottom was 7.6
mg/l; lowest observed value was 6.7 mgll;

pH - surface water range was 8.1 to
8.85; lowest bottom water pH was 7.96;

Concentrations of arsenic, chromium,
copper, mercury, nickel, and selenium
were described as all within
specifications. Two values of aluminum
and one value of cadmium exceeded the
range;

Hydrocarbon concentrations were nearly
all below 1.0 ppb and never greater than
10 ppb.

3.2.10.2 Marine Biology

3.2.10.2.1 Introduction

The LNG facility, the port and its
associated facilities, and the marine
transportation have the potential to affect
the nearshore marine life in Port Valdez and
the shipping route of the TAGS system
through Valdez Arm and Prince William
Sound. The existing marine resources for
these areas are described for Port Valdez
and the sound as far as Hinchinbrook
Entrance, which opens into the Gulf of
Alaska about 60 miles southeast of the.
Anderson Bay marine tenninus.

These resources are important as a part
of the local and nearshore ecosystem and
support subsistence, commerical, and sport·
fishing; a transportation route for deer,
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bear. and waterfowl hunting; and some marine
mammal harvesting. Since many species in
the area migrate over vast distances, they
are of international interest.

3.2.10.2.2 Benthos

The shoreline of Port Valdez is steep
and rocky on the western half but extends
into boulder-cobble beaches and extensive
mudflats to the east where the Lowe and Robe
rivers enter. The composition and abundance
of organisms along the rocky shores vary
widely on an annual basts (Feder 1983).
Species abundance and diversity are
generally greater in the upper part of the
intertidal zone (Danes & Moore 1979).

The intertidal zone supports a biota
characteristic of south central Alaska
coas ta1 areas, inc1ud i ng a f ai r ly sparse
plant community but a relatively large
animal biomass. The most important animals
appear to be clams, blue mussels, barnacles,
harpacticoid copepods, and several species
of polychaete worms (F eder 1983).
Intertidal algae species include the fucoids
and eelgrass important for the herring egg
fishery.

The subtidal infauna of Port Valdez is
dominated by deposit-feeding organisms
typical of soft substrates. including
pol~haete annelids and bivalve molluscs.
Total number of species. species diversity,
and biomass are relatively low, probably
symptomatic of an environment with repeated
seasonal disturbance associated with high
sedimentation rates (Feder 1983).

Benthic studies of the deeper areas of
Port Valdez indicate that polychaetous
annelids were the most important group of
benthic organism. More than a hundred
species of annelids were identified, mak ing
them the most diverse taxa in the Port
Valdez benthic conmunities. Molluscs were
second in importance with approximately 60
species present. Echinoderms were the only
other significant group present (Feder and
Matheke 1980).
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Data from the three benthic subtidal
sampling stations nearest to Anderson Bay
had general composition, total species,
numbers of organisms, and species diversity
that showed them to be generally similar to
other benthic sampling stations throughout
the western Port Valdez (Feder and Matheke
1980) •

In the shallow subtidal zone adjacent to
the proposed construction area both rocky
and soft habitats occur. Where present. the
shallow rocky areas contain rich kelp bed
communities with a diverse group of marine
invertebrates. Thi s type of conmunity is
important to some species of fish and is
also important in the kelp-herring roe
fi shery.

3.2.10.2.3 Fish

Four species of Pacific salmon (pink,
chtJ1l, si 1ver, and red) inhabit Port Valdez
during some portion of their life history.
King salmon are occasionally .present but are
not known to spawn in local streams and are
therefore excluded from the following
discussion. Commercial values of these and
other important species are discussed in
Subsecti on 3.2.10.2.6.

During summer adult salmon enter Port
Valdez and spend from a few hours to six
weeks in the area before entering thei r
natal spawning streams. Pink and red salmon
usually arri ve in 1ate June, sp awn i ng in
July and early August. The other species
arrive somewhat later. Silvers, for
example, arrive in August and spawn as late
as October.

Another period of importance occurs when
pink salmon fry errerge from the gravels of
their home streams in spring and shortly
thereafter proceed downst ream into the
estuarine environment. This migration
occurs somewhat more slowly for chum salmon,
and may take two to three years for silver
and red salmon, the 1atter usually spending
two years in a lake before entering the
marine environment.
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Marine species in the deep, offshore
area appear to be present in low numbers,
but the equipment used in previous surveys
may have been inefficient at capturing
larger, more mobile fish. Studies report
the presence of 23 species, including five
species of flounder, one skate, and several
types of cod and sculpin. Pacific perch and
yellO';I-eyed rockfis~, pollock, and halibut
have also been observed. Shallow regions
are more diverse and include large numbers
of black rockfish, Pacific cod, ling cod,
and greenling. Herring utilize the shallow
subtidal algae beds of Jack Bay and Valdez
Arm for spawning during April and May
(Valdez COD 1982).

3.2.10.2.4 Bi rds

Port Valdez is classified as a "high use
area" for seabi rd and waterfowl and there
are seabird and shorebird colonies in Shoup
Bay and Vicinity, in the shallow, eastern
end of Port Valdez, and in areas in Valdez
Arm (001 1984).

A specific discussion of birds in the
Port Valdez area can be found in the EIS
prepared for the proposed ALPETCO project
(EPA 1979) •. A sumnary of that report is
presented in the following paragraphs.

Approximately 113 species of bi rds
typically occur in the Port Valdez and
Valdez Arm areas each year. The highest
diversity and abundance is found in the
nearby dec iduous fo res t cOllll1un ity du ri ng the
summer. The marine littoral waters and
intertidal zone support the greatest
densities during winter months.

Seasonal migration patterns are similar
to other areas of Prince William Sound. but
relative abundance within each species
appears to be quite low.

The Robe Lake freshwater marsh is
perhaps the most important wildlife habitat
in the study area, followed by salt marshes
at Dayvi l1e Flats, Isl'and Flats, Mineral
Creek delta, and Shoup Bay. All support
waterfowl nesting sites are scarce in Port
Valdez. During spring and fall migration,
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salt marshes at Island Flats and Shoup Bay
are often used as staging or resting areas
by several hundred migrating Canada geese.
The small Dayville Flats marsh also receives
some use by migrat ing waterfowl.

In winter. diving and sea ducks are
relatively abundant. Barrow's golden-eyes,
common golden-eyes, buffleheads, harlequin
docks. and white-winged scoters typically
move onto intertidal flats to feed on
pink-shelled clams during high tide.

- Nearshore waters are clearer during winter
and feeding conditions better than during
the summer. Primary feeding areas are
located near Solomon Gulch Creek and Island
Flats.

3.2.10.2.5 Marine Mammals

Whales use the offshore marine habitats
much more than other marine mammal s. which
are associated with various shoreline
features. The five species of whales noted
in Valdez Arm and Port Valdez include the
killer whale (occasional); minke whale
(rare); humpback whale (rare); finback whale
(rare); and sei whale (rare). The latter
three are on the endangered species list.

Two species of porpoise occur
occasionally in the area--the harbor
porpoise and the Dall porpoise. Other
marine mammals common in the area include
the Steller sea lion, the sea otter, and the
harbor seal (Valdez COO 1982; EPA 1979).

3.2.10.2.6 Commercial and Sport Fisheries

The fish resources of the Gulf of Alaska
play an important part in the Alaskan and
the international commercial fishing
industry. Of cormrercial iJT4lortance are
salmon. halibut. herring. ocean perch, black
cod. pollock, Pacific cod, turbot, and other
bottomfish. Commercial shrimp and crab and
other shellfish operations are also very
productive in the gulf. In 1980 the Gulf of
Alaska prOVided 8.2 percent of the total
domestic and foreign fisheries harvest in U.
S. wate rs (MMS 1984).
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Commercial value of Prince William Sound
fisheries for the most recent years tha{
published data were available (1984) were:
salmon, p41 million; other finfish, ~
million; and shellfish, $2 million-
totalling p47 million (ADF&G 1986). During
1985 the cornrrercia1 purse seine catch in
pounds for Port Va 1dez and Va 1dez Narrows
(statistical area 221-60) was 0.35 million
and for Valdez Arm (statistical area 221-50)
was 10.1 million. These represented 1.2
percent and 35.0 percent of the record 28.9
mi 11 ion pound Prince Will i am Sound catch for
1985. For both commercial and sport fishing
salmon activitiy in the general project area
fishing is heaviest through Valdez Narrows
and into Port Valdez as far as a fishing
closure line running north/south across the
port near the eastern end of the proposed
LNG site (146°30'30"W). Port Valdez is
closed to commercial salmon fishing east of
this point.

For Confusion Creek, which empties into
Anderson Bay, peak observed salmon
escapement during the occasional years when
observations were made, has been on the
order of 40 to 550 pinks. No churn
observations have been made since 1963
(J. Brady, pers. comm.).

The Lowe River and Robe Lake systems
have been principal producers of sockeye and
coho salmon, though the quality of the Robe
run Lake has dec1ined in recent decades due
to natural changes in sedimentation in
Corbin Creek eutrophication after a 1950' s
diversion of Corbin Creek away from Robe
Lake. Previously, the Robe Lake system
supported runs in excess of 40,000 sockeye;
but by 1982 the average run was
approximately 5,000 (Valdez COD 1986).

The Valdez Fishe ri es Deve lopment
Association's Solomon Gulch Hatchery, about
8 miles east along the shoreline from
Anderson Bay, had a forecast return of
294,000 pink salmon from the 1984 fry
release of 8.4 million (Randall et a1.,
1985). A return of two million pinks was
expected in 1986 (Fairbanks Daily News Miner
1986). Chun, chinook, and coho salmon are
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also spawned at the Solomon Gulch Hatchery
and coho are being pen-raised just offshore
of the hatchery. The first coho returns
occurred in 1986. Beginning in 1984 chinook
salmon fry raised in the hatchery were held
and released in Anderson Bay. The first
return of three-year-01d kirgs is expected
in 1987.

The International Pacific Halibut
Commission reported 168,298 halibut landed

.. in the Valdez area in 1984 (ADF&G 1986).
Since 1964, herring roe has been

commercially harvested in Prince William
Sound. In 1969 Prince William Sound became
Alaska's main herring-eggs-on-kelp harvest
area with an annual production of nearly a
quarter-million dollars worth of export
product (NOAA and BLM 1980). Though herring
do not return to the same spawning area each
year, they generally utilize shallow
subtidal (intertidal to 60 feet) algae beds
for spawning in April and May. The
nearshore area in the vicinity of Anderson
Bay is among the areas that have
historically been utilized (J. Brady pers.
comm. ) •

The 1984 Prince William shellfish
harve st consi sted of: clams 168,000 lb.;
Dungeness crab 824,000 lb.; king crab 34,000
lb.; shrimp 1,411,000 lb (ADF&G 1986).

There are two major fish processing
plants in Valdez, which has a fleet of more
than 40 commercial fishing boats (A1exiev
1983) •

3.2.11 Fish

3.2.11.1 Introduction

The fisheries resources of Alaska are
among the most abundant and valued in the
world. They are an essential part of the
livelihood of many Alaskans and a highly
important industry for Alaska's present and
future economy. Fish a1 so comp rise a
component of the environment vulnerable to
both local and general population levels
throughout t~eir range. More than 200
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rivers and streams inhabited by fish would
be crossed by the TAGS project, including
sane exceptionally productive salmon streams
listed in Table 3.2.11-1-

This section adopts previously prepared
EIS sections by reference wherever
applicable but includes a discussion on the
physical aspects of the drainage and brief
life history of the important species.
Limiting factors, where understood. are also
discussed as well as updated information on
present stress to these organisms.
Table 3.2.11-1 sunmarizes life history
information for the key species found along
the enti re TAGS route. No threatened or
endangered fish species are known to live in
waters traversed by the TAGS project.

3.2.11.2 Arctic Slope Drainage

The arctic drainage is that area from
the Beaufort Sea coast to the south end of
Atigun Valley. It includes the nearshore
Beaufort Sea coast.

Marine and anadranous fish are important
to the North Slope Eskimo (Inupiat)
subsistence fishery as well as a limited but
valuable sports fishery and a small
comrercial fishery. The affected
environment of fish on the coastal plains
and the -nearshore Beaufort Sea area of the
North Slope is discussed in the FEIS on the
Northwest Pipeline Gas Conditioning Plant
(FERC 1980) and in the Endicott EIS (ODE
1984) and is incorporated by reference.
However. some discussion of critical habitat
and updated life history information is
incl uded.

Perennial springs, larger lakes, and
deep pools (greater than 7 feet) in rivers
and major tributaries may provide the only
source of flowing or unfrozen water during
the long winter freezeup period and are
therefore critical to the survival of
overwintering populations of freshwater and
anadromous fish and their eggs in the arctic
drainage (001 1986). The integrity of the
riparian habitat is also very important for
maintenance of fish stocks in coastal plain
water bodies.

3-44

The life histories of most arctic region
fish are complex and not completely
understood. It is known that these fish
grow and develop slowly and have life spans
of up to 40 years. These characteristics
are probably the result of low primary and
secondary productivity of the waters. the
short growing season, and low water
temperature.

Arctic char are found primarily in the
Sagavani rktok Ri ver and its major
tributaries entering from the east. Both
the st rictly freshwater and the anadromous
populations of char are present. Most of
the char in the Sagavani rktok River are
anadromous and migrate upstream from the
Beaufo rt Sea in late July or August of each
year.

Arctic grayling are widely distributed
in the arctic drainage and are found in the
clear waters of most streams and lakes.
Overwintering occurs in the deep pools of
the lower rivers and tributaries and the
deeper lakes.

Round whitefish are one of the most
widespread and common species in northern
waters. inhabiting both lakes and streams.
They are an important subsistence species.
taken primarily with gillnets. They occur
in most major North Slope drainages ~nd in
coastal lagoons. The Sagavani rktok Ri ver
appears to be a major whitefish spawning
area (McCart et al. 1972).

Other species such as Arctic cisco.
broad whitefish. and salmon are not typicaly
found in the Sagavanirktok River.

Inupiat use all species found in these
arctic drainages to some extent for
subsistence. both along the coast and in the
Sagavanirktok River and larger lakes.

Sport fishing pressure has increased in
recent years due to the haul road (Dalton
Highway), which has greatly increased
accessibility and the number of people using
the area. Although grayl i ng and char can
still be caught by anglers near the highway.
these fish are typically much smaller and
less numerous than before road access. The



Table 3.2.11-1 Fish Streams Along the Prudhoe Bay to Valdez Route

Most Least
Fish Critical Critical

Stream Milepost* Species Time Time

1. Putu1igayuk River 3. 1 GR, SB May-Sept. Oct.-Apr.
2. Sagavanirktok River 20. 8- 37. 01/1:./ GR, WF. BU May-Sept. Oct.-Apr.

NS. SC. AC. May-Sept. 15 Oct.-Apr.
3. Happy Valley Creek 84.5 BU, SC, GR.

WF
4. Too1ik River 124.6 GR. BU. WF. May-Oct. Nov.-Apr.

AC
5. Kuparuk. East Fork 125.3 BR May-Sept. Oct.-Ap r.
6. Kuparuk River 126.9.£1 GR. BU. WF, May-Aug. 15 Nov. Apr.

AC. SC
7. Oksrukuyi k Creek 115/117.6'£/ AC. GR. SC. May-Aug. 15 Nov.-Apr.

137.3.£1
BU. WF

8. Galbraith Lake Inlet BU. GR. LT May-Oct. Nov.-Apr.
9. Atigun River 154.8/162.2 AC. SC. LT, May-Dec. Jan-Apr.

167.911
GR, BU. WF

10. Chandalar River DV. GR. SC May-Oct. No.-Apr.

174.3/178.f/l/
NP. WF

11. DietriCh River WF. DV. GR. May-Oct. No.-Apr.
BU. SC

12. Nutirwik River 183.5 GR May-Oct. No.-Apr.
13. Snowden Creek 197.5 GR. SC May-Oct. Nov.-Apr.

14. Linda Creek 214.0 Sc. GR Apr.-Oct. Nov.-Mar.
15. Sheep Creek 215.4 GR. SC Apr.-Aug. Nov.-Mar.
16. Wolf Deep Creek 215.8 SC none none
17. Nugget Creek 216.4 GR Apr.-June Jan.-Mar.
18. Over Creek 217.7 BU. GR Apr.-June Jan .-Mar.
19. Coon Gulch 220. 1 GR Apr.-June Jan .-Mar.
20. Minnie Creek 224.0 WF. GR. BU. Apr.-June Aug. -Dec.

SC. DV
21. Marion Creek 231.4 WF, GR. BU. Apr.-June Aug.

SC. DV
22. Clara Creek 234.7 GR Apr.-June Aug .-Mar.
23. Slate Creek 236.0 KS. GR. DV Apr.-Oct. Nov.-Mar.

WF. SC
24. Rosie Creek 241.4 GR, SC, WF, Apr.-June Aug.-Mar.

DV
25. Windy Arm Creek 246.5 SC. GR Apr.-June Aug.-Mar.
26. Upper Chapman Creek 248.9 GR Apr.-June . Aug.-Mar.
27. Koyukuk River. 255.0.£1 GR. KS. SC, Apr.-Oct. Nov.-Mar.

South Fork CS, WF, SU
28. Grayling Creek 261.9 GR Apr.-June Ju ly-Mar.
29. Jim River 265.8.£1 GR. CS. KS. Jan.-Dec.

WF. SC. SU
30. Douglas Creek 268.6 GR, SC Apr.-June Aug.-Mar.
31. Prospect Creek 275.3.£1 CS, KS. GR. Apr.-Oct. Nov.-Mar.

WF. SC. SU
NP

32. Bonanza Creek. 282. 1 GR. WF. SC. Apr.-June July
North Fork SUo NP Sept.-Oct. Jan.-Mar.

33. Bonanza Creek, 284.0 GR. WF. NP, Sept.-June Aug.
South Fork SC

34. Fish Creek 292.0f293.7/294.8 GR. WF, SC, SU Apr .-June Aug.-Mar.
35. Kanuti River 300.2.~/ NP. BU. RW. Apr.-June Jan.-Mar.

WF. SSt GR. Aug.-Oct. July
SC. CS Nov.-Dec.

Aug .-Mar.
36. Da11 River. 312.7/315.0 WF. IN. GR. May-June Aug .-14ar.

West Fork NP
37. Unnamed Stream 326.7/346.5 SC. IN. WF Apr.-June Aug.-i4ar.

(tributary to NP. GR. BU
Ray River)
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Table 3.2.11-1 Fish Streams Along the Prudhoe Bay to Valdez Route (continued)

Most Least
Fish Critical Critical

Stream Milepost* Species Time Time

38. Yukon River 349.2.YV PS, RS. CSt Jan.-Dec.
KS. WF. GR,
SS, IN, NP,
BU. SC, SUo
TP

39. Isom Creek 358.9 GR May-Sept. Nov.-Apr.
40. Fish Creek 373.3 GR May-Sept. Nov.-Apr.
41. Hess Creek 373.5£1 SC, WF, IN, May-Sept. Nov.-Apr.

CS, SU, NP,
GR, BC, SC

42. Erickson Creek 379.5/383.0 GR, SU May-Sept. Nov.-Apr.
43. Lost Creek 387.3 GR, WF, SC May-Sept. Nov.-Apr.
44. Tolovana River 393.5.Y NP. BU. WF, Apr .-Nov. Nov.-Apr.

KS, CS, IN.
GR

45. Slate Creek 402.8 GR May-July Sept.-Apr.
45. Tatalina River 407.~/ IN. WF, GR, May-Aug. Dec.-Apr.

BU. NP
47. Globe Creek 412.4 GR May-July Nov.-Apr.
48. Aggie Creek 418.0/418.8 GR May-July Nov.-Apr.
49. Washington Creek 425.0 GR. WF. SC May-July Nov.-Apr.
50. Chatanika River 432.3£1 WF. IN. NP. Jan.-Dec.

BU. SS, KS
CS, GR

51. Treas ure Creek 435.1 SC May-July Nov.-Apr.
52. Goldstream Creek 442.1 GR. WF, -NP, May-July Aug.-Apr.

BU
53. Little Chena River 452.5 check check check
54. Chena Ri ver 452.9.£1 IN, WF. NP, May-Nov. Dec.-Apr.

BU, KS, SS,
CSt GR, SC,
SU

55. Moose Creek 457.7 GR, NP, SU, Apr .-Nov. Dec.-Mar.
55. French Creek 459.7/470.4 GR, WF, BU. Apr.-Nov. Dec.-Mar.

NP
57. Little Salcha River 483.QY GR, WF, KS, May-Nov. Dec.-Apr.

488.lY
CS, SC

58. Salcha River WF, BU, NP Jan.-Dec.
GR, KS, CS

492.lY
SS, SC, SU

59. Redmond Creek KS, CSt GR, May-Oct. Nov.-Apr.
WF, SC, BU

50. Gold Run Creek 499.0 check. check check
6l. Rosa Creek. 505.1/511 .2 GR Mar.-Oct. Nov. -Feb.
52. Shaw Creek 512.1 BU, GR, WF, Jan. -Dec.

SC, CS, SU,
NP

63. Tanana River 524.0/2 1/ KS, SS, WF, Jan.-Dec.
GR, CS, NP,
BU, SC, IN.
SU

54. Ruby Creek 563.0 GR, WF Jan. -Dec.
55. Bear Creek 554.3 GR, WF Jan. -Dec.
55. Darl ing Creek 555.4 GR, WF Jan. -Dec.
67. One Mile Creek 559.8 No Data
68. Gunnysack Creek 570.6 GR, WF Jan. -Dec.
59. Boulder Creek 573.9 GR. WF Jan.-Dec.
70. Whistler Creek 574.5 GR, WF Jan .-Dec.
71- Floyd Creek 576.8 GR, WF Jan.-Dec.
72. Michael Creek 577.8 GR, WF Jan .-Dec.
73. Castnes Creek 580.5 GR, WF Jan.-Dec.
74. Lower Miller's Creek 581.3 GR, WF Jan.-Dec.
75. Phelan Creek 587.8 BU, SC. DV. Aug.-Nov. Dec.-July

610~/
GR, WF

75. Upper Gulkana SC, GR. RS. May-Sept. Nov.-Apr.
DV
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Table 3.2.11-1 Fish Streams Along the Prudhoe Bay to Valdez Route (continued)

Most Least
Fish Critical Critical

Stream Milepost* Species Time Time

77. Gillespie Creek 627.8 BU, SC, GR, Sept.-Mar. Apr.-Aug.

634.~/
KR, RS

78. Haggard Creek GR, SU May-June Nov.-Apr.
79. Gulkana River 649. L/l/ BU, DV, GR, May-Oct. Nov.-Apr.

KS, LT. RS,
SH, SS. SC,

678.4'];.1
SU, WF, RT

80. Tazlina River BU, DV. GR, May-Oct. Nov.-Apr.
KS, SUo LT,
RS, SH, SS,
WF

8l. Yetna Creek 683.4/681.8 GR May-June Sept.-Apr.
82. Klutina River 688.9.Y BU, DV. GR, May-Sept. Dec.-Mar.

KS, LT, RS,
SS, WF, SH,
GR

83. Will ow Creek 698.1 GR May-June Sept.-Ap r.
84. Rock Creek 703.1 GR May-June Sept.-Apr.
85. Squirrel Creek 707.9 SC, DV, GR, July-Oct. Apr.
86. Tonsina River 714 •.Y SB. WF. SH, May-Oct. Dec.-Mar.

BU, DV, GR.
KS, LT, RS,
SS

87. Little Tonsina River 2/715.8'];/ BU, SC, DV, July-Feb. Mar.-June
GR, CS, LT,
RS, SS, WF

88. Little Tonsina Trib- 716.2/725.1.£1 DV, KS, SS, July-Sept. Apr.-June
utary (Little Tonsina SC, GR

Fl ats)
89. 59-Mi le Creek 730.9 DV Aug. -Dec. Apr.-July
90. Squaw Creek 734.7 DV Aug .-Dec. Apr.-July
9l. Boulder Creek 737.5 DV Aug.-Dec. Apr.-July
92. Stuart Creek 743.2 DV Aug. -Dec. Apr.-July
93. .Tsina River 748.2/755.3/757.1 DV Nov.-July
94. Ptarmi gan Creek 761.5 DV, RB Aug.-Sept. Nov.-July
95. Sheep Creek 768.8 SS Aug.-Nov. Dec.-July
96. Lowe River 770.6/774.61/ CS, DV, PS, July-Dec. June-July

RS, SS
97. Cl ear Stream 2/778.2 DV. PS, SS July-Feb. June-July
98. Abercrombie Gulch 787.1 CS, DV, PS, July-Feb. June-July

SS
99. Solomon Creek 789.1 CS, PS July-Feb. Mar.-June

100. Dayville Flats Creek 790. 1 SC, DV, PS July-Feb. Mar.-June
101- Allison Creek 791.0 SC, CS, DV, July-Feb. June-July

PS
102. Sawmill Creek 2/792.4 PS, CS July-F eb. June-July
103. Unnamed (Terminal Site) 2/793.8 PS, CS July-Feb. June-July
104. Unnamed (Terminal Site 2/796.1 PSt CS July-Feb. June-July

KEY

Arctic Char AC Do lly Varden DV Pink Salmon PS Sockeye (Red) Salmon RS
Burbot BU Grayling GR Rainbow Trout RT Suckers SU
Chinook (K'ng) Salmon KS Inconnu IN Sculpin SC Trout Perch TP
Chum (Dog) Salmon CS Lake Trout LT Steelhead Trout SH Whitefish and/or WF
Coho (Silver) Salmon SS Northern Pike NP Stickleback SB Cisco

1/ Encroachment onto floodplain
'"'1./ Denotes highly sensitive fish stream crossing
1/ Aerial crossing
1< Milepost indicators ·to be provided when preferred route is selected

Source: BLM 1986, Fish Streams Along TAPS and ADFG, 1980 Fish Resources of ANGTS.
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potential of these populations to support a
larger fishing effort and still maintain a
high degree of quality is unknown (001 1986).

There is no commerical fishing in. and
little subsistence use of. the upper
Sagavanirktok River drainage at present.
The only cOrmEreial fishery in the arctic
drainage is on the Colville River. 50 miles
to the west.

3.2.11.3 Yukon River Drainage

The Yukon River drainage extends from
Atigun Pass in the north to the Tanana River
drainage in the south. The affected fish
resources found in the Yukon drainage are'
discussed in the TAPS/ANGST and E1Paso
EIS's which are incorporated by reference in
this section. However. some aspects of
critical habitat and updated information on
fish resources is presented below.

The Yukon River drainage is a huge area
and includes many large lakes and rivers and
a highly variable set of primary and
secondary tributaries; therefore, its
fisheries resources are more diverse than
the arctic drainage. Salmon are present in
large numbers and are especially important
because they are cOrmErcia 1. subsistence.
and sport fishing resources. The Yukon's
major tributaries from the Brooks Range and
those to be crossed by the TAGS pipeline
inc lude the Diet rich. the Sout hand Middle'
Forks of the Koyukuk. and the Jim rivers.
all are relatively clear with gravel- to
cobble-size material comprising their
st reambeds.

There are nearly 50 rivers and streams
inhabited by fish to be crossed by the TAGS
pipeline in this region. These flowing
waters contain a diverse variety of
habitat. Rivers contain grayling. sculpins.
suckers. whitefish. chum salmon. and a few
king salmon which migrate up the Koyukuk as
far as Coldfoot. Lake trout and Dolly
Varden are found in some mountain streams.
and burbot. suckers. inconnu. and northern
pike are found in many lakes or streams from
the Brooks Range sout h.
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The Chena River near Fairbanks has
burbot. northern pike. grayling, and several
species of forage fish and is representati ve
of slow-moving. deeper rivers of the Yukon
drainage.

The route parallels the Delta River for
a considerable distance. The Delta Ri vcr
mainstem is turbid and highly braided.
although its headwaters are clear. Many
tributaries of the Delta River crossed by
the proposed TAGS route further downstream
are fed directly by glaciers, have a steep
gradient. and contain few fish. Salmon and
most other species use the highly turbid
mainstem mostly for migration. preferring
the larger, clear tributaries for spawning.

The Tanana River is fed by glaciers from
the Alaska Range and is heavily laden with
silt during the waT'lrer months. although
several of its major tributaries are clear.
Subpermafrost spr;llJs in certain locations.
particularly sloughs and side channels of
the Tanana and Del ta ri verso provide
spawning habitat for coho and chum salmon
when these waters become clearer in the fall.

All of the lakes. rivers. and streams of
this region freeze over to a depth of up to
5 feet during the long cold winters. Deep
pools (10 feet or more) in the larger rivers
and lakes are highly valuable as
overwintering habitat. which may be the
limiting factor for nonsalmonid fish
populations in these waters. Subsurface
springs and intergravel flow keep the
maturing eggs from freezing during the
winter. The tributaries of the Yukon serve
as important migratory corridors for most of
the species of fish present in the systems.

Many of the Yukon drainage rivers and
streams are fairly accessible and
accommodate a sig ni ficant amount of spo rt
fishing. The lower Chena River supports
burbot fishing. and the headwaters support
excellent grayling fishing. Many of the
lakes near the proposed TAPS route support
good populations of lake trout and northern
pike. and most are heaVily used by fly-in
fishermen during the summer months.
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3.2.11.4 Copper River Drainage

The Copper River drainage includes some
of the most valuable fish-producing waters
crossed by the proposed route. Extending
from Isabel Pass in the Alaska Range to
Tharpson Pass in the Chugach Mountains. the
ri ver systems along the proposed route are
fairly accessible to fishermen by road and
boat. This. coupled with the high fishing
qua lity of many st reams and 1akes. has
resulted in an intensive and valuable sport
fishery in much of this area. The Copper
River system also is the spawning grounds
for mi 11 ions of corrrrerei ally caught salmon
in northern Prince Wi lliam Sound. especially
king. pink. and red salmon.

There are many large lakes in the
drainage. Paxson and Summit lakes in the
the alpine country of the Alaska Range are
large. clear. and deep. Both are accessible
by road and support considerable sport
fishing for grayling and lake trout and some
whitefish, burbot, and rainbow trout. They
are also important rearing areas for sockeye
salmon hatched in the upper Gulkana River
and Fish lakes. Their accessibility can be
a problem. During the winter of 1986-87
these lakes were closed to burbot and lake
trout fishing due to severe reductions in
breedi ng stock.

The Gulkana River is clear and
accessible by road for most of its length
and is the most important sports fishi ng
stream in the Copper River system. large
numbers of red and king salmon and some
steelhead trout annually migrate up this
st ream to traditional spawning areas.
Additionally. there are significant resident
populations of rainbow trout and grayling.
There is a salmon egg taking and spawriing
facility on the upper Gulkana in this area.

Major tributaries of the Copper Ri ver
incl ude the Tazlina, Klutina. and Tonsina
rivers. These large streams
characteristically have a milky color due to
glacial silt, yet support sizeable runs of
red. king. coho salmon and some steel head
trout whic h sp awn in smaller clearwater
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tri butaries.I mportant personal use and
subsistence fisheries exist on the lower
Copper River. where dipnetting and fish
wheels have traditionally been allowed.
Personal use fishing pressure is primarily
for red and king salmon; however,
subsistence fishing occurs on other major
tributaries within this basin.

3.2.11.5 Prince William Sound Drainage

The five species of Pacific salmon
(chum. king, coho. pink. and red). comprise
the major anadromous fish present in coastal
area streams and rivers. During fall adult
salmon migrate from northern Prince William
Sound up freshwate r st reams to sp awn. r~any

are caught by commercial fishermen offshore
and many rrore by sports fishermen closer to
shore and in the lower rivers.

Depending on the species, eggs of salmon
are generally laid in the fall and hatch in
the spring. Fry may migrate directly to sea
or remain in fresh water for a year or so
before migration. Salmon then spend one to
five years in the North Pacific, again
depending on the species. before returning
to their parent streams to spawn and die.

Each salmon species and life stage has
its own·food preferences. which change
seasonally and duri ng growt h. Juvenile
salmon' typically feed on plankton. Pink,
red. and chum salmon continue to eat
primarily plankton as adults, although they
may also eat larger food items such as squid
and shrimp. King and coho salmon juveniles
and smolts subsist largely on insects and
small fish when in fresh water. They switch
to herring and other small marine fish as
well as some planktonic organisms when in
the ocean. With few exceptions. salmon do
not feed after entering spawning streams.

The lowe River. which is paralleled by
the proposed route for several miles. is
representati ve of most area ri vers and is
typically turbid in the summer due to silt
from melting glaciers. In fall and winter
these rivers .are typically clear. Resident
populations 'of Dolly Varden are present. and
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the Lowe River is an important production
area for sockeye, pink, and chum salmon.
Much of the salmon spawning occurs in the
tributaries, sloughs, and side channels to
the Lowe.

Other streams flowing direct 1y into
Prince Wi 11i am Sound crossed by the proposed
TAGS route are typically smaller, but the
lower reaches of most st reams, frequently in
intertidal zones, are spawning areas for
pink and chum salmon. Many of these streams
have impassable fish barriers a short
distance t.q:lstream, and movement of fish
up stream from the sound is 1imited. Streams
that do not have natural barriers typically
support runs of coho salmon.

3.2.12 Vegetation and Wetlands

3.2.12.1 Introduction

The vegetation along the proposed TAGS
pipeline corridor is exceedingly variable,
responding to differences in regional and
local climates, surficial geology, and
soils. The distribution of vegetation is
further influenced by disturbances such as
fi re, flooding, and human alterations that
have affected plant succession.
Tab le 3.2.12-1 prOVides a summa ry of the'
major vegetative type along the proposed
TAGS route.

The major vegetation types in Alaska
have been classified in numerous ways since
the earliest work by Spetzman (1963), but
c1 assifications are ve ry similar (see Tab le
3.2.12-2). Later descriptions by Viereck
and Little (1972), the Joint Federal-State
Land Use Planning Commission for Alaska
(1973), and in the Alaska Regional Profiles
(Selkregg et ale 1975a, b) added to the
geographic information. The Joint
State/Federal Fish and Wildlife Advisory
Team (Panp lin 1979) modified these
classification schemes to emphasize wildlife
habitat types. These broad classification
schemes are supported by the more detailed
hierarchical vegetation classifications
especially designed for mapping in northern
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Alaska (Walker 1983) and the Alaska
Vegetation Cl assification (Viereck et ale
1983). The major vegetation types. as they
occur in the tundra. taiga. and coastal
biomes .are desc ribed below.

Wetlands perform important physical and
ecological functions that deserve special
consideration (OCM 1981). Wetlands playa
major role in maintaining hydrologic systems
and the quality and quantity of surface and
groundwaters. Some wetlandscan abso rb
1arge quantit ies of water and act as natural
flood control systems for ri vers by
gradually releasing floodwaters and reducing
the magnitude of high flows. Wetlands may
slow the rate of runoff during periods of
normal rainfall, and help ra:harge
aquifers. In some cases. sediments and
pollutants may be filtered out of water
draining through wetlands, and water qual ity
may thus be improved. Wetlands are
extremely important to resident and
migratory birds for resting, feeding, and
nest i ng and can be impo rtant foragi ng
grounds for large mammals such as caribou,
moose. and bear.

A wetlands classification (Cowardin
1979) has also been developed to emphasize
the hydrologic and wildlife habitat
characteristics of vegetation. An earl ier
wetlands classification was used by Bergman
et ale (1977) for waterbi rd habitat
studies. Wetlands have been defined by the
USACE (33 CFR 323) as "those areas that are
inundated or saturated by surface or ground
water at a frequency and duration sufficient
to support a prevalence of vegetation,
typically adapted for life in saturated soil
conditions." The wetlands classification of
each major vegetation type is included with
the following descriptions based on the COE
description and as identified in Table
3.12.1-1 would be approximately 51 percent
of the proposed route. This value includes
habitat types not specifically classified as
"wetlands" by Pamplin (1979). but which are
considered by others to meet the definition
set forth in 33CFR 323. (See affected enc.)



Table 3.2.12-1 Estimates of Major Vegetative Types Crossed
by the Proposed TAGS Route

Percent of
Route

Arctic Tundra
Wet Tundra
Moist Tundra
Alpine Tundra
Shrub Thicket
Unvegetated Areas
(floodplain and barren)

Interior Taiga
Upland Spruce-Hardwood Forest
Low1and Spruce
Bottomland Spruce-Poplar Forest
Bogs
Shrub Thicket
Moist Tundra
Unvegetated Floodplain

Coastal Forest
Spruce-Hemlock Forest
Shrub Th icket
Bottomland Spruce-Poplar Forest

Total 22
4*
13*
1
2*
2**

Total 75
"20
14*

3
4*

23***
5*

Trace*

Tota1 3
'2***
1

Trace

* Designated as wetlands.
** May be regulated as wetlands
*** A portion of this figure may be wetlands

Note: 51% of the total shown in this table is assumed to be wetlands.

Table 3.2.12-2 Comparable Vegetation Classes used in the Classification
System of Se1kregg (1975) and Viereck et a1. (1982)

Se1kregg et al. (1975)
I

Wet Tundra

Moist Tundra

Alpine Tundra

Low Shrub Bog
and Muskeg

Upland Spruce
Hardwood Forest

Low1 and Spruce
Hardwood Forest

Bottomland Spruce
Poplar Forest

Coastal Spruce

Viereck et a1. (1982) - Level II

Graminoid Herbaceous (wet graminoid herbaceous 
Level III)

Graminoid Herbaceous (moist graminoid herbaceous 
Level III)

Dwarf Scrub, Low Scrub, Forb Herbaceous, Bryoid
Herbaceous

Tall Shrub Scrub

Dwarf Tree Scrub, Low Shrub Scrub, Dwarf Shrub,
Graminoid Herbaceous, Forb Herbaceoius, Bryoid
Herbaceous, Aquatic (non-emergent) Herbaceous

Need1e1eaf Forest, Broad1eaf Forest, Mixed Forest

Needleleaf Forest, Broadleaf Forest, Mixed Forest

Need1e1eaf Forest, Broad1eaf Forest, Mixed Forest

Need1eleaf Forest
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The classification used here is that of
Se1kregg et a1. (1975) because it provides a
broad frame'foOrk for describing the major
ecosystems along the route.

A comparison of these classes with those
of the Alaska Vegetation Classification
(Vierec k, et a 1. 1982) is presented in Tab le
3.12.1-2. The Se1kregg classification is
useful for a general description of the
route because it provides discrete classes
of vegetation that are related to landscape
characteri sties. The Alaska Vegetation
Classification, which has been commonly
accepted for detailed surveys, has been used
for vegetation mapping (Levels III and IV)
of the Copper River basin and Tanana River
basin by the Alaska Department of Natural
Resources but has not been used for mapping
other land areas along the route. The
disadvantages of using the A1aska Vegetation
Classification for general descriptions are
that at finer levels of resolution (Levels
III through V) requi re information that is
not generally available until the design
phases of a project.

3.2.12.2 Arctic Tundra

The arctic tundra region, characterized
by low-growing vegetation of mosses,
lichens. grasses and sedges, and dwarf
shrubs, is divided into three major
physiographic provinces: the coastal plain,
the foothills, and the mountains of the
Brooks Range. The coastal p lain generally
supports wet tundra vegetation due to the
shallow, saturated acti ve layer above the
permafrost. The foothills generally support
moist tundra on the slopes, wet tundra in
the swales, and alpine tundra on the more
exposed. drier sites. In the Brooks Range,
alpine tundra predominates as a result of
the higher elevation and the coarser soils
of mountain slopes. High shrub thickets
develop on floodplains in less exposed areas
or where enough snow accumulates to protect
vegetation against harsh winter winds. In
the acti ve channel of the braided
floodplains the surface is frequently barren.
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Wet tundra consists of an almost
continuous cover of sedges and grasses.
Mosses and dwarf shrubs are frequently
present in better drained sites; in standing
water. rooted aquatic plants predominate.
This wetland vegetation type (Palustrine,
errergent, permanently, semipermanently, or
seasonally flooded) provides important
habitat for waterfowl.

Moist tundra in upland terrain varies
from stands where cottorgrass tussocks

- predominate to stands where dwarf shrubs,
sedges, and mosses are dominant.
Diamond-leaf willow and dwarf birch are
important shrubs. This wetland vegetation
type (Palustrine, emergent,
persistent!sc rub-shrub, broad-leaved
deciduous. saturated) is important habitat
for tund ra bi rds and ca ribou.

Alpine tundra occurs in mountainous
areas within both the tundra and taiga and
on well-drained gravel ridges in the
Arctic. It generally consists of prostrate
shrub and lichen with occasional forbs,
sedges, and mosses. This vegetation type is
not classified as a wetland.

High shrub thickets of willow grow in
protected sites on the floodplains of the
Sagavani rktok and Atigun rivers and are
common in small drainages in the foothills.
These riparian shrub lands (Palustrine.
scrub-Shrub, broad-leaved decidUOUS,
temporarily flooded) are very producti ve and
are important habitat for song birds, moose,
and caribou.

3.2.12.3 Interior Taiga

Most of the proposed TAGS corridor
passes through the suba rct i c fo rest s of the
interior region. The interior route passes
primarily through forested areas,
interrupted occasionally by treeless bogs in
the lowlands and high shrub thickets near
timberline and along floodplains. The major
vegetation types found in the Inte rior are
the bottomland spruce- poplar forest, upland
spruce-hardwood forest, lowland spruce-
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hardwood forest. hi gh shrub and low shrub
bogs and marshes. which are briefly
described as follows.

The bottomland spruce-poplar forest type
is a tall. relatively dense forest along
actively meandering rivers and streams and
is one of the most productive interior
forest types. The forest generally occurs
as a narrow. pennafrost-free band along the
Mvers as a result of a succession on
freshly deposited alluvium.

Up 1and sp ruce- hard wood is the most
extensi ve forest type along the route.
Interi or forest are greatly affected by
fi reo which leads to a patchv.urk of
vegetation types throughout the region
because of the many local areas in different
stages of succession. On moderate
south-faci ng slopes the forest is composed
of white spruce. paper birch. or aspen in
either pure stands or in combinations. This
forest type along the Yukon-Tanana Uplands
is an important source of sawtimber and
firewood for interior residents. Black
spruce. often with scattered paper birch.
grows on northern exposures or on shallow.
nutrient-poor soil s. Black spruce stands
are by far the predominant subtype in the
up land spruce-hardwood forests. especially
along the route alignment between Coldfoot
and Fairbanks. On well-drained soils in
upland areas. black spruce stands are not
considered wetlands; however. on saturated
soils underlain by pennafrost (primarily on
north facing slopes) this type is classified
as wetland s.

Lowland spruce-hardwood forest is
characterized by extensi ve pure stands of
black spruce or by stands of black spruce
mixed with paper birch. balsam poplar, and
aspen. Treeless bogs occur in depressions
throughout this forest type. Large areas
burned since 1900 are covered by willow
scrub and by dense stands of small black
spruce. Where pennafrost is present or the
soils are saturated. this forest type is
classified as a wetland.

~igh shrub thickets in the Inte Mor
occur along floodplains and near treeline.
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in a transition zone between upland
spruce-hardwood forests and alpine tundra.
Along floodplains. shrubs develop quickly on
freshly formed alluvium that is subject to
periodic flooding. Tall willows and alder
dominate the canopy. The riparian shrub
thickets (riverine unconsolidated sllJre.
temporarily flooded) are very productive and
are important wetland habitats for wildlife.

Low shrub bogs and marshes occur where
conditions are too wet for tree growth.

_ pMmarily in lowland unglaciated areas. old
abandoned floodplains. in partly filled
ponds and abandoned stream channels. and
occasionally on gentle north-facing slopes.
Some areas contain a nearly continuous cover
of low shrubs; others are characte rized by a
cover of sedges and moss. These vegetation
types are classified as wetlands
(Palustrine, emergent and scrub-shrub.
saturated to semipennanently flooded). The
major occurrences of these wetlands are
along the Chatanika Flats. Chena Ri ver
flats. Shaw Creek flats, and portions of the
Copper River drainage.

3.2.12.4 Coastal Forests

The vegetation in the Chugach Mountains
south of Thoop.son Pass is inf luenced by the
wanner and wetter maritime climate. At
higher elevations in Keystone Canyon. nearly
continous high shrub thickets occur.
Coastal spruce and hemlock forest occur at
lower elevations. The broad floodplain of
the Lowe Ri ver supports producti ve
bottomland spruce-poplar forests and high
shrub thickets on gravel bars next to the
braided channels. In poorly drained areas
at low elevations. low shrub bogs and
marshes are common.

Coastal spruce and hemlock forests are
dominated by Sitka spruce and western
hemlock. with a scattering of mountain
hemlock and Alaska cedar.

Bottomland spruce-pop lar forests along
the floodplains of the Lowe River are
dominated by black cottonwood and Sitka
spruce.
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High shrubs, dominated by Sitka alder,
form extensive thickets on the mountain
slopes near treeline and often have a
well-developed grass and fern layer below.
Wi llow and alder are also prominent on the
floodplain forming riparian wetlands.

Low shrub bog s and marshes in the
coastal region vary in species composition,
but comnonly have thick moss mats with some
sedges and low shrubs and would be
considered wetlands. A few slow-growing
western hemlock or Alaska cedar are
scatte red on d rie r sites. Pond s contain i ng
aquatic plants are often present in 10w1ying
areas. This vegetation type is classified
as a wet 1and by the USi\ CE •

3.2.13 Wildlife

3.2.13.1 Introduction

The route of the proposed TAGS project
transects a broad spectrum of wildlife
habitats and resources. Of the 67 species
of terrestri al mammals (both native and
introduced) recorded in Alaska (MacDonald
1980), at least 48 of them occur along the
TAGS route. Similarly, of the 417 species
of birds recorded in Alaska (Gibson 1986),
at least 225 species inhabit areas along or
adjacent to the TAGS route. Most birds
along the corridor are migratory. Peak use
of terre st ri a1 habitats occurs during the·
sumner breeding season (May-August), and a
number of species occur in seasonal
concentrations during the spring (March-May)
and fall (August-October) migration periods.

Wildlife resources are discussed within
the context of the four major drainage
divisions used in subsection 3.2.9. In
biogeographic terms, however these divisions
are not necessarily distinct. In this sense
the fauna of the Yukon and Co pper ri ver
drainages are quite similar, although arctic
influences dominate in the northern part of
the Yukon River drainage and coastal in the
southern Coppe rR iver dr ai nage.

The information presented i~ the
following sections has been drawn largely
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from previous EISs (001 1972, FPC 1976, 001
1976) and has been corrected and updated
whe re appropriate. Mo re c~ lete
discussions of birds in Alaska were prepared
by Gabrielson and Lincoln (1959) and Kessel
and Gibson (1978). No comprehensive,
authoritati ve refe rence has yet been
compiled for Alaska mammals, but useful
information can be found in several regional
treatments, including Bee and Hall (1956)
and Buckley and Libby (1957). General

-. distribution maps for mammals were presented
by Mannville and Young (1965) and Hall
(1981). Konkel et a1. (1981) prepared
synopses of habitat-use data for mammals and
birds. Specific information on wildlife
habitats along the proposed route is
delineated in map atlases prepared by the
Alaska Department of Fish and Game (1973;
1978; 1985; 1986( a, b) and by Hemni ng and
Morehouse (1976). A sumnary of sensitive
wil d1ife habitat from Prudhoe Bay to
Anderson Bay is presented in Table 3.2.13-1.

3.2.13.2 Arctic Slope Drainage

3.2.13.2.1 Large Mammals

Caribou are by far the most abundant
large marrma1s in the Arctic S lope drainage
and have been the focal point of a
substant i a1 amount of rese arc h reg a rd i ng the
effects of petroleum development. The
Central Arctic Herd (CAH) resides year-round
in the region between the Colville and
Canning rivers from the Beaufort Sea coast
inland to the Brooks Range as shown in
Figure 3.2.13-1. Herd size was estimated at
about 16,000 animals in the sumner of 1986
(R. Cameron, ADFG, pers. comm.) and is
increasing. Calving occurs from late May to
mid-June on the coastal plain, usually
within 15 to 25 miles of the coast and
mostly in the Kuparuk oil field and Bullen
Point/Canning River delta areas, although in
years of extensive snow cover calving occurs
farther inland (Shideler 1986). After
calving, the majority of the herd spends the
summer on the coastal plain, traveling to



Table 3.2.13-1 Sensitive Areas for Wildlife Along the Proposed TAGS Route

Species

LAAGE MAtlMALS

Caribou

Caribou

Moose

Dall Sheep

Brown Bear

Moose

Moose

Moose

Moose

Moose

Bison

Bison

Da11 Sheep

Brown Bear

Brown Bear

Caribou

Moose

Moose

Moose

Moose

Da1l Sheep

Moose

BIROS

Waterfowl

Area

Prudhoe Bay to Franklin
Bluffs

Prudhoe Bay to Galbraith
Lake

Upper Sagavanirktok River

Slope Mountain, Atigun
Canyon, Dietrich River
area

Dietrich River and Middle
Fork Koyutuk River
Valleys

Jim River, Prospect
Creek. Fish Creek.
Bon anza Creek

Hess Creek

Tolovana River and
Tata1ina River

Chatanika River to
Sa lcha Ri ver

Shaw Creek Flats

Donnelly Dome to
Big Delta

Delta River (Donnelly
Dome to Black Rapids)

Delta River area (Ruby
Creek to Castner
Glacier)

Delta River (Done11y
Dome to Black Rapids)

Summit Lake to Paxson
Lake

Paxson Lake to Taz1ina
River

Paxson Lake to Sour
dough

Hogan Hill to Copper
Center

Tonsina River

Tonsina River. Tiekel
Ri ver

Unnamed mountain just
west of Tonsina

Lowe River

Prudhoe Bay to Ivishak
River
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Primary Use

Calving

Spring migration

Wintering

Lambing, mineral
1icks

Feeding concen
trations

Wintering

Wintering

Wintering.
calving

Wintering,
calving

Calving.
wintering

Wintering

Calving

Lambing. mineral
licks

Feeding concen
trations

Feeding concen
trations

Migration.
wintering

Calving

Wintering

Calving

Wintering

Lambing

Restricted Range

Nesting

Period

Late May to mid-June

March to June

October to May

May to August

Spring, Fall

October to May

October to May

October to May,
May to June

October to May.
May to June

May to June.
October to May

September to March

April to June

May to August

Spring. Fall

Spring, Fall

October to May

May to June

October to May

May to June

October to May

May to June

All year

June to August



Table 3.2.13-1 (Contd)

Species Area Primary Use Period

Raptors Frank1in Bluffs Nesting Apri 1 to August

Raptors Sagwon Bluffs Nesting April to August

Raptors Saganavirktok River Nesting April to August
Bluffs near Lupine
River mouth

Raptors Slope r~ountain Nesting Apri 1 to August

Raptors Atigun River Valley Nesting April to August
area

Waterfowl Galbraith Lake Spring migra- May to June
ticn

Raptors Upper Dietrich River Nesting April to August
Valley

Waterfowl Cathedra1 Lakes Migration May

Waterfowl Jim River Nesting May to August

Waterfowl Kanut i River Nesting May to August

Waterfowl Ray River Migration, May to August
nesting

Waterfowl Hess Creek Nest ing May to August

Waterfowl Tolovana River Nesting May to August

Waterfowl Chatanika River Nesting May to August

Waterfowl Chena River to Salcha Nesting May to August
River

Waterfowl Harding Lake Fall concen- September to October
tration

Waterfowl Shaw Creek Flats Nesting May to August

Waterfowl Delta/Tanana River Wintering October to Apri 1
Junction

Sandhi 11 Cranes Delta Junction area Spring and fall Late April to mid-
migration May, September

Waterfowl Paxson Lake to Tazlina Nesting May to August
Ri ver

Waterfowl Willow Lake Nesting r~ay to August

Waterfowl Robe Lake/Lowe River Spring and fall April to May,
mouth concentrations September to October

Raptors Lowe River/Anderson Bay Nesting Apri 1 to August

Source: Hemming &Morehouse, 1976; ADF&G 1985, 1986a, 1986b; FPC 1976a
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Figure 3.2.13-1 Main Caribou Herds of Alaska Along
the Proposed Tags Pipeline Route
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the coast during periods of mosquito
harassment and moving inland during
mosquito-free periods. The herd disperses
inland in late summer and fall and winters
mainly in the northern foothills and valleys
of the Brooks Range. Migration routes
between winter and surmer ranges are
ori ented along major rivers, including the
Sagavani rktok.

The CAH is flanked on the west by the
Western Arctic Herd (WAH), estimated at more
than 224,000 caribou in 1986 (J. Davis,
ADFG, pers. comm.), and on the east by the
Porcupine Herd (PH). estimated at 181,000
caribou in 1986 (K. Wh itten, ADFG, pers.
comm.). In some years caribou from the ~H

may winter as far east as the CAH range,
which is transected by the proposed route.
Although some interchange of individuals
occurs between adjacent herds. it is
considered to be very limited at present
population level~

Musk oxen are found primarily to the
east of the proposed TAGS route in the
Arctic National Wildlife Refuge (ANWR). but
individuals (usually bulls) and small groups
have been seen in recent years as far west
as the Kuparuk and Prudhoe Bay oil fields
and as far south as Galbraith Lake (Reynolds
et al. 1985). From June to at least October
1986. up to 18 musk oxen \'\ere observed
repeatedly along the Sagavanirktok River
north of Franklin Bluffs (R. Ritchie, ABR.
unpubl. data) near where the TAGS line would
pass. Musk oxen generally prefer riparian
habitats during summer and fall. shifting to
windblown ridges and bluffs during winter
and ear ly sp ri ng and to upland tussock areas
during calving season.

Moose reach the northern limit of their
range on the Arctic Slope, having populated
the region only duri ng the last century.
Coady (1980) estimated that about 2.000
moose inhabited the Arctic Slope and
considered the population to be stable or
increasing slowly. Moose occur in highest
density along the Colville River. but
"sizable numbers" occur along some rivers
east of the Colville (Coady 1980). including
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the upper Sagavanirktok. which is a winter
concentration area (ADFG 1986a). The
proposed TAGS route would parallel this
concentration area. Moose inhabit most
arctic drainages wherever adequate stands of
willow occur. The population is probably
limited primarily by winter food supp ly and
pred ati on (DO! 1976).

Dall sheep are found along the proposed
TAGS route in the mountains of the Brooks
Range north to Slope Mountain. The Atigun

- River valley is bounded on both sides by
sheep winter range (ADFG 1986a). and the
Atigun Canyon below Ga Ibraith Lake contains
an illJ,)ortant 1amb i ng a rea (DOl 1976). 0ver
300 sheep have been reported to use the
Atigun River drainage from early winter to
early summer. Lambing occurs from mid-May
to mid-June (001 1976). In addition, two
mineral licks are located near the floor at
Atigun Canyon and are used by sheep in
spring and early summer (001 1972); another
lick is located on Slope Mountain (ADFG
1986a) •

Brown bears (also called grizzlies) are
distributed sparsely across the coastal
p lain. becoming lTDre numerous in the
foothills and valleys of the Brooks Range.
Bears emerge from winter dormancy in April
and May and spend considerable amounts of
time during surmer foraging and resting in
river valleys and on hillsides. The
Sagavanirktok and Atigun ri ver valleys are
concentration areas (ADFG 1973). Bears
enter winter do nnancy in October and
NCliember (001 1972). Dens are usually dug
in south-facing slopes in the foothills and
mountains through which the proposed TAGS
route passes.

Wolves are present in very low densities
in the arctic drainage area, probably due to
illegal hunting (DOl 1972). They can occur
anywhere along the TAGS route. as dictated
by the availability of their primary prey
(caribou and moose) but are more numerous in
the foothills and mountains. Suitable natal
den sites are very limited on the coastal
plain, essentially restricting denning to
well-drained south slopes farther inland in
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the foothills and mountains (Stephenson
1974) through which the proposed TAGS route
passes.

Mo re than 200 speci es of bi rds have been
reported north of the Brooks Range divide
(Pite1ka 1974, Troy 1985). Nearly half
probably frequent the coastal plain and
Sagavanirktok River valley. Information in
this section has been drawn from a number of
references (001 1972; Pite1ka 1974; Sage
1974; FPC 1976a; Kessel and Gibson 1978;
USAGE 1984; Troy 1985).

The avifauna of the coastal plain
habitats crossed by the TAGS route is
dominated by waterbirds, including loons,
duc ks, geese, swan s, and sho rebi rd s. The
greatest species diversity occurs in
wetlands between the Canning and Colville
rivers (USACE 1980), the region in which the
TAGS route is located.

The Sagavanirktok River and Delta are
among the fi rst waters to op en in spri ng and
consequently are occupied by bird groups
until other waters are free of ice.
Existing road and pipeline systems in the
Prudhoe Bay area have altered surface water
patterns and snowmelt in some areas, also
i of 1uenci ng the dist ribut i on of bi rds (U SACE
1980).

Four species of geese regularly breed
along the TAGS route in this region. The
only breeding colony of snow geese in the
United States is found on Howe Island, on
the Sagavani rktok Ri ver delta (USAGE 1984).
These snow geese use the area crossed by the
TAGS route near the Sagavani rktok Ri ver
valley and adjacent habitats along the
Dalton Highway in spring, arriving in the
latter half of May (Burgess and Ritchie
1986). Brant nest in small colonies near
the coast. Canada and white-fronted geese
are more widespread and are also found
nesting inland. Common duck species include
northern pintai 1, Arrerican wigeon, old
squaw, greater scaup, and common eider.
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Gulls and shorebird species are
conspicuous in all arctic habitats crossed
by TAGS. Coastal areas such as mudflats and
beaches are used by staging dunlin,
semipa1mated sandpipers, and stilt
sandpipers (USACE 1984). The most abundant
breeding species on the coastal p lain are
the red phalarope, red-necked phalarope,
semipalmated sandpiper, dunlin, and pectoral
sandpiper (Truett et al. 1982). The density
and di versity of shorebi rds and waterfowl

- decreases considerably as the TAGS route
enters ~land tundra to the south.

Seven species of raptors regularly occur
along the TAGS route, as do ravens.
Cliff-nesting raptors and ravens are
concentrated along the Sagavani rktok Ri ver,
especially on Franklin Bluffs, Sagwon
Bluff s, and in the Atigun Ri ver valley.
Rough-legged hawks are the most abundant
species, but thei r numbers fluctuate
markedly with numbers of microtine rodents,
their primary prey. Nesting in the same
areas are gyrfalcons and peregrine falcons.
A few golden eagle nests are found on cliffs
in the upper Sagavanirktok and Atigun river
valleys (Roseneau et al. 1981).

The threatened tundrius race of the
peregrine falcon traditionally nests on
cliffs along the Sagavanirktok Ri ver. Prior
to declines in the 1970s, six or seven sites
probably were active annually along the
Sagavani rktok (USFWS 1982). At least nine
pairs were present in 1986 (R. Ritchie, ABR,
unpub1. data). Most peregrines arrive by
mid-May and leave the region by late
Septerrbe r.

Two owl species, the snowy owl and the
short-eared owl, occur along the TAGS
route. Snowy owls nest primarily on the
coastal plain; short-eared owls probably
breed along the TAGS route.

3.2.13.3 Yukon River Drainage

3.2.13.3.1 Large Mammals

Moose are distributed throughout the
region, occurring in a wide variety of
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habitats ranging from upland shrubs to
lowland spruce bogs, old burns, and riparian
areas (ADFG 1976a). Riparian habitats are
often used intensively, especially during
winter (FPC 1976). The TAGS route crosses a
nurrber of lowland and riparian areas
considered part of general concentration
areas during- calving season, rutting season,
or winter (ADFG 1973, 1986b; FPC 1976) •.

The proposed route largely avoids
caribou ranges in this region. The Dietrich
River has been used as a migration route in
the past, and the route crosses the eastern
portion of the WAH winter range from the
Kanuti Ri ver north (DOl 1972; ADFG 1986b).
The area east of the Middle Fork of the
Koyukuk River has been used as winter range
by the Porcupine Herd in former years (FPC
1976). The route touches the western
portion of the historic winter range of the
Steese-Fortymile He rd (estimated at 15,000
caribou in 1986 [J. Davis, AOFG,
pers. corrm.]), although that portion of the
range has not been used since at least 1970
(FPC 1976). Along tha Delta River the route
parallels the eastern edge of the calving
grounds of the Delta He rd (estimated at
7,500 caribou in 1986 [J. Davis, ADFG, pers.
corrrn.]); the Delta Herd winters west of the
Delta River (ADFG 1986b).

Dall sheep occur near the proposed TAGS
route along both sides of the Dietrich and
upper Delta River valleys. In the fomer
area, at least five mineral licks have been
located (ADFG 1986b), and the route passes
near larrbing cliffs near Kuyuktuvuk and
Nutirwik creeks (FPC 1976). Movements of
sheep down to and across the valley bottoms
have been noted. Along the Delta River,
sheep are not known to cross the proposed
route. At least one mineral lick is located
east of the proposed route (ADFG 1973).
Windblown ridges and slopes, usually at the
mouths of tributaries along major drainages,
constitute important winter range for sheep
in the mountains of interior Alaska (ADFG
1976a); the TAGS route passes through
several such areas. Sheep are highly
traditional in thei r use of sunm:r and
winter ranges and mineral licks.
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Bison were introduced near Delta in 1928
and have become a popular, intensively
managed game species. Herd size is
maintained at about 275 (Townsend 1985).
The proposed route would cross fall and
winter range near Delta Junction, pass
through sunm:r range. and parallel the
eastern edge of the calving area along the
Delta River sout h of Donnelly (ADFG 1973).
Most bison calves are born during May.

Brown bears are relatively common along
the Dietrich River and the Middle Fork of
the Koyukuk, which are concentration areas
during spring and fall (ADFG 1973, 1986b;
FPC 1976). The upper Delta River in the
Donnelly area has been identified as a
spring and fall concentration area as well
(ADFG 1986b). Brown bears occur only rarely
in the lowland spruce forests near the '{ uk on
and Tanana rivers.

Black bears would occur along the TAGS
route because they are widely distributed
throughout the forested portions of the
Interior and may reach densities up to one
per 10 to 20 square miles (001 1972). Black
bears concentrate near berry patches,
parti cul arly in alp ine and suba lp ine
habitats, in late summer they tend to avoid
extensi ve open tundra (ADFG 1976a). Moist
lowlands are often used in spring.

During TAPS construction. many
carnivores, especially bears, interacted
with camp and field-related acti vities to
create a major human-canivore problem.
Direct feeding by workers, scavengi ng at
dumpsites. and break-in within camps became
a seri ous p rob 1em.

Wolves occur throughout the interior
region in higher densities than in the
Arctic. Moose is major prey species, and
caribou and Dall sheep are taken where
available. Snowshoe hares are an important
supplemental food in some years. Active
dens of adjacent wolf packs are usually
established 15 to 25 miles ~art.Wolves

may range as widely as 20 miles from their
dens duri ng sunm:r (ADFG 1976a). The
overall density of wolves in the interior
ranges from about one per 40 to one per 100
square miles (ADFG 1976a).
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3.2.13.3.2 Bi ms

Approximately 225 species of bi rds have
been report ed for interi or Alaska; however,
only 75 percent of these occur regularly
(Kessel 1986). Information for this region
has been deri ved mainly from the 001 (1972),
FPC (1976), and Kessel and Gibson (1978).

More than 30 species of loons, grebes,
and waterfowl summer in interior Alaska
(Kessel 1986). Dabbling ducks, including
mallard, northern pintai 1, green-winged
teal, American wigeon, and northern
shoveler, are common nesting species.
Diving ducks include lesser scaup,
bufflehead, and goldeneyes.
Drought-d i sp 1acement of ducks from prai rie
and parkland potholes to northern wetlands,
including interior Alaska, increases the
number and variety of ducks in some years
(Hansen and McKnight 1964).

The principal goose species are Canada
and greater white-fronted geese (K i ng and
Lensink 1971), which together probably
number in the low tens of thousands
throughout the Interior (FPC 1976).
Trumpeter swans nest in lowland lakes
throughout the region; more than 300 of
these swans, once considered an endangered
species, have used the lower Koyukuk River
valley in the sp ri ng (001 1972).

The proposed TAGS route would cross
producti ve waterfowl nesti ng habitat in the
Kanuti Flats; the Ray, Tolovana, and
Chatanika rivers; oxbows and ponds along the
Chena and Salcha ri vers; and morainal ponds
near Donnelly Dome (001 1972). The route
would also traverse several drainages that
enter Minto Flats and the lower Koyukuk
River, which are important waterfowl nesting
areas. Besides these wetlands, the TAGS
route crosses several agricultural fields
near Delta Junction used by thousands of
migrating waterfowl (Ritchie 1980). Many of
these areas are heavily used by recreational
and subsistence hunters.

Approximately half of the 'f,Orld
population of lesser sandhill cranes passes
through the upper Tanana Ri ver valley during
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spring and fall migrations (K essel 1984).

Daily counts in excess of 40,000 birds have
been recorded near the TAGS alignment
between Delta Junction and Donnelly Dome.
Some of these bi rds nest in lowlands in
interior Alaska, but most migrate to or from
roo re impo rtant breed i ng grounds in western
Alaska and Siberia.

More than 20 species of shorebirds and
gulls commonly nest in or migrate through
the Interior. Lesser ye110wleg s, sol itary

- sandpipers, and common snipe are typically
found in summer in wetlands interspersed in
woodland habitats. Spotted sandpipers, mew
gulls, and herring gulls are common along
rivers. The upland sandpiper and lesser
golden-p lover are breeders in ~ land tundra
areas near the Alaska Range. Other
shorebi rds, such as pectoral and
semipalmated sandpipers and long-billed
dowitchers, migrate through spring and fall.

Nineteen species of raptors can be found
on cliffs and in woodland habitats crossed
by the proposed TAGS route. Cl iff-nesting
species include the gyrfalcon, golden eagle,
and peregrine falcon. Gyrfalcons and golden
eagles are relatively common nesters in the
Brooks Range and Alaska Range. Suitable
cliff habitat for these species occurs along
the upper Koyukuk and Delta rivers.

The enda nge red ana tum r ace of t he
peregri ne falcon has nested traditionally
near the proposed TAGS route on the t ukon
and Tanana rivers and on small tributaries
of these rivers. such as the Salcha Ri ver
(USFWS 1982). Peregrines arrive in mid- to
late April and depart by September. Acti ve
or formerly active aeries occur near the
proposed TAGS crossirgs of the tukon,
Tanana, and Salcha rivers. Potential
habitat occurs on the Jim and Koyukuk ri vers
(Roseneau et a1. 1981). At least seven
active aeries \\ere reported on the Tanana
River in 1970, and in the same period seven
aeries had been identified on the middle
Yukon from Fort Hamlin to Tanana (USFWS
1982). Significant declines in numbers of
peregrines occurred after about 1968,
especially on the Tanana River. However,
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nunbers and productivity have in::reased
sUbstantially; seven pairs were recorded
along the Tanana between Tanacross and
Fairbanks in 1986 (R. Ambrose, USFWS. pers.
comm.) several of which are in the vicinity
of the proposed TAGS route.

Bald eagles nest throughout the Interior
but are especially common on the Tanana
River 19stream from Fairbanks. Most nests
are in spruce and poplar trees along the
river and the shorelines of floodplain
lakes. Bald eagles attend nests by
mid-May. A few bi rds regularly winter in
the Big Delta area (R itchie 1982).

Four owl species are resident. nesting
in wood1 and habitats along the TAGS route:
Great horned owl. northern hawk-owl. great
gray owl. and boreal owl. Short-eared owls
are common during migration and occasionally
breed in the Interior. whereas snowy owls
have been reported only during winter.

3.2.13.4 Copper River Drainage

3.2.13.4.1 Large Mammals

Caribou in the Copper Ri ver basin are
distributed in the Nelchina Herd. currently
estimated at about )).000 animals. and the
Mentasta Herd. estimated at about 3.000
animals in 1983 (J. Davis. ADFG. pers.
comm.). Both herds are increasing. The
TAGS route transects the eastern portion of
the Ne1china Herd's winter range. and some
spring and fall migration occurs across the
route. The Mentasta Herd is distributed to
the east of the TAGS route on the northern
flanks of the Wrangell Mountains but may
winter as far west as the TAGS route. The
calving grounds of both herds are located
well away from the route (AOFG 1985).

Moose are common in this region. and the
proposed route passes through calving and
winter concentration areas in the lowlands
of the Gu1kana River drainage (ADFG 1973.
1985). Seasonal migrations occur across the
proposed TAGS route (Van Ba11enberghe
1977). This population. like that of the
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Yukon River region. is important for both
subsistence and sport hunting.

Dall sheep inhabit the southern Alaska
Range and the northern portions of the
Chugach Range near the proposed TAGS route
as well as the Wrangell Mountains to the
east. The route approaches sheep habitat
most closely in the Tonsina area near two
mineral licks (ADFG 1985). Dal1 sheep are
found·primarily on the northern flanks of
the Chugach Mountains due to heavy
accumulations of snow on the south side of
t he range (ADFG 1976b).

Brown bears occur in relatively high
densities in the region. primarily in 19land
tundra areas and river valleys in the
foothills and mountains of the Alaska and
Chugach ranges. Concentration areas have
been identified near Paxson. used for
denning. intensive spring activities. and
feeding salmon ~awning streams (primarily
the upper Gu1kana River) in late summer and
early fall (AOFG 1973). Intensive spring
use by both species of bears has been noted
in the K1utina and Copper river valleys
south of Copper Center, and brown bears
probably den in the area just east of and
parallel to the Copper River in that
vicinity (AOFG 1973).

Black bears are uncommon to rare in
northern portions of the Copper Ri ver
drainage but are quite common in the
southern portion. particularly in the
foothills of the Chugach Mountains (ADFG
1976b).

Wolves are distributed throughout this
regi on from lowland spruce fo rests to
mountain valleys and slopes. Densities are
comparable with those in the Yukon Ri ver
drainage. although hunting and trapping
pressure (both legal and illegal) currently
exerts a limiting effect on numbers in the
region.

3.2.13.4.2 Birds

The Copper River drainage contains many
species of bi rds common to either the '{ ukon
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Ri ver drainage or the Lowe Ri ver drainage
(001 1976). The habitats are typical of
interior taiga (Kessel and Gibson 1978).
About 120 species occur along the proposed
TAGS route in this region. Kessel et al.
(1967) described birds and habitats found
along the Richardson Highway from Delta
Junction to Valdez.

Areas of good waterfowl habitat are
found along the Gulkana River between and
including Sunmit and Paxson lakes, thaw
lakes between Hogan Hill and Glennallen,
Willow, and Pippin lakes, and ponds adjacent
to the Tonsina and Little Tonsina rivers
(001 1972). Greater scaup, green-wi nged
teal, American wigeon, and mallard are the
principal duck species nesting in this area
(King and Lensink 1971). Lakes in the
Gulkana River-Glennallen area and the
Tazlina-Klutina area also constitute
important trumpeter swan nesti ng habitat.
In 1968 nearly 600 adult and immature swans
were observed in late SUrTlTEr surveys in the
lowlands of the Copper River-Nelchina Basin
region (001 1972). Spring concentrations of
swans have been identified in several areas,
most notably along the Copper Ri ver east of
Gulkana (AOFG 1985).

Bald eagles are common nesting raptors
along the Gulkana and Copper ri verso

3.2.13.5 Prince William Sound Drainage

3.2.13.5.1 Large Manmals

The only three species of hooved mammals
that occur along this portion of the TAGS
route are moose mountain goat, and Sitka
black-tailed deer in the Lowe River-Valdez
Arm vi cin ity (Roberson 1986). B1ac k bear s,
brown bears, and wolves are present,
although wolf density is quite low due to
the relative scarcity of ungulate prey.

Moose in this region are limited to the
lower 25 miles of the Lowe River valley.
The population is small and will likely
remain so because of the restricted amount
of habitat available (Gusey 1978).
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Mountain goats occur throughout the
coastal mountains ringing northern Prince
William Sound and are found as far north as
the southern Wrangell Mountains. Although
they are present from the Tonsina area south
along the TAGS route, they are considered
abundant only in the mountains to the east
of Valdez Arm (AOFG 1976b). Goats summer
high in steep alpine habitat s. movi ng to
lower elevations and wind-blown areas as
snow accumulates during winter. '{oung are
born in late May and early June in alpine
cliff habitat.

Brown and black bears are considered to
be the most important large mammals along
the proposed corridor, concentrating in
lowlands and tidal flats in spring, moving
up mountain slopes as new-growth vegetation
becomes available later in the season.
Bears tend to concentrate along salmon
spawn i ng st reams, suc h as Robe Lake, in 1ate
summer (AOFG 1973). Berries are important
foods late in the season, and bears
concentrate in the vicinity of berry patches
at that time.

3.2.13.5.2 Birds

More than 200 species of birds have been
recorded in the North Gulf Coast-Prince
William Sound region (Isleib and Kessel
1973), which includes coastal forest,
alpine, subalpine, and marine environments.
Many of these species however, are unconmon,
or are most abundant in the area of the
Copper River delta. Nearly 150 species of
birds can be found in the Lowe River area
(001 1972).

Bald eagles congregate along the Lowe
River in large numbers in fall and winter
during salmon spawning. The species nests
regularly in the Lowe Ri ver-Valdez area (001
1972); one nest is located near the proposed
LNG terminal site (YPC 1986).

At least 15 species of seabirds commonly
occur in Prince William Sound (Isleib and
Kessel 1973). Four small seabird colonies,
including a black-legged kittiwake and
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Arctic tern colony at Sho~e Bay, occur in
Valdez Arm (Scwls et al. 1978); Anderson Bay
is within the foragi ng rao::le of bi rds
nest ing at those co lonies.

Other waterbi rds, including ducks.
loons, and gu 11 s, also use the area,
especially during the winter months, when
large numbers of sea ducks and dabbling
ducks concentrate to feed in nearsrore
areas. Major feeding areas include Solomon
Creek, Allison Point, and Island Flats (EPA
1979) •

Migrati ng geese, ducks, and shorebi rds
stop at tidal and marsh areas in and near
Anderson Bay during spri ng and fall
migration (EPA 1979). However, the major
staging grounds for millions of shorebi rds
and waterfowl on the Pacific Flyway occur
farther to the east. on the Copper River
Delta (1 sleib and Kessel 1973). Thus. the
regi ona1 impo rtance of Anderson Bay as a
migration stop.

3.2.14 Threatened and Endangered Species

Several species 1isted as threatened or
endangered may inhabit areas near the TAGS
route or right-of-way during some part of
the year. All threatened, endangered,
protected. or candidate species which might
occur near the route, including the marine
nearshore areas of the Beaufort Sea and
northern Prince William Sound are listed in
Table 3.2.14-1. along with other species of
significant interest.

Of the endangered marine species, the
gray whale is present in the Beaufort Sea in
such small nurriJers that they are considered
rare. Bowhead whales are common in the
Beaufort Sea, but they typically pass the
Prudhoe Bay area farther offshore. No
bowhead whales have been recorded inshore of
the 30-foot contour west of Barter Island
(USACE 1984). Whales are discussed more
fully in Subsection 4.10. Marine Environment.

The Eskimo curlew is listed but is
probably extinct in Alaska. having not been
sighted in Alaska for several years.
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Therefore, there is little likelihood any
will occur along the Sagavanirktok River.
part of its fomer range.

Arctic peregrine falcons are an
endange red speci es and nest and feed along
the cliffs and foothills near the
Sagavanirktok River. As many as 10 nesting
pairs have been recorded in the area from
Prudhoe Bay to the foothills of the Brooks
Range. with concentrations being recorded
from the Franklin Bluffs area on the east

- side of the Sagavanirktok River. General
nesting areas of peregrines present along
the route are discussed in Section 4.13,
W11 dl ife.

The threatened American peregrine. a
different race than the Arctic peregrine.
migrates along the coast near Valdez and
Cordova and would probably not be affected
by the project.

Bald eagles are not endangered in
Alaska, but they and their nests are
protected by several federal statutes. Bald
eagles and their nests are common in the
Valdez area. There are known nest sites
along the Lowe Ri ver f loodp lain and the
Anderson Bay area of Valdez Arm.

Fin. sei. and humpback whales occur in
and around northern Prince William Sound and
use the Valdez Arm area as a summer feeding
grounds. eating marine phytoplankton,
zooplankton. squid. and small fish.

The Aleutian Canada goose is an
endangered species and may migrate along the
coast in the area near and just offshore of
Valdez. They are not expected to occur in
the project area and are therefore not
listed in Table 3.2.14-1.

Plant species considered threatened
(Murray 1980) along the route are also
listed in Table 3.2.14-1. These species are
not formally designated as threatened, but
due to their scarcity. deserve special
consideration. The re are no endange red
plant species along the proposed TAGS route.

3.2.15 Recreation, Aesthetics and
Wilderness



Table 3.2.14-1 Threatened, Endange~ed or Candidate Species

Species Status Location/Comment

MAA INE MAMMALS

Bowhead whale Endangered Occasional in nearshore
Beaufort Sea

Gray whale Endangered Rare in Beaufort Sea

Fin whale Endangered Occasional in summer in
northern Prince William
Sound

Sei whale Endangered Occasional in summer in
northern Prince William
Sound

Humpback whale Endangered Fairly common in spring and
summer in Prince William
Sound

BIRDS

Esk imo curl ew Endangered Probably extinct in Alaska

Arctic peregrine ·falcon Endangered Present in Brooks Range and
Tanana River during summer

American peregrine falcon Threatened Occasional along southern
route

Bald eagle Federally Common near Valdez and
protected several areas along the

route

PLANTS

Yukon Aster
(Aster yukonensis)

Fleabane
(Erigeron granif1orus)

(Montia bostockii)

Oxytropis kokrinensis

Smelowskia borealis

Arctic Pennycress
(Thalspi arcticum)

Erigeron muirii

Orthothrichum diminutivum

Candidate as
threatened

Candi date as
threatened

Candidate as
threatened

Candidate as
threatened

Cand idate as
threatened

Candidate as
threatened

Candi date as
th re'atened

Candi date as
threatened
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Found along the upper
Koyukuk River

Rare along the Sagwon
upl ands

Yukon-Tanana uplands and
around Toolik Lake

Ray mountains north of
Fairbanks

Calcareous scree in the
Alaska Range

Well-drained alpine slopes
and gravel inactive river
beds on North Slope

Well-drained gravel foot
hills north of Brooks
Range

Side of Sukakpak Mountains
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3.2.15.1 Recreation

The proposed TAGS project to Anderson
Bay involves no Federal Lands within
national .conservation system units.

Recreational opportunities along the
proposed TAGS route include such seasonal
and year-round activities as hiking.
hunting. sport fishing, camping,
sight-seeing. clirrbing. boating. floating,
kayak i ng, sk i i ng. snow mac hin i ng. dog
mushing. flying. cycling. swimming.
photograp hy. wil dl ife vi ewi ng. ice-skat i ng.
berry-picking. and recreational mining.
Outdoor activities depend on weather. time
of year. and access. Since the route
parallels year-round highways (Richardson.
Dalton. Elliott). access to the corridor
area is generally good. The area away from
the existing Dalton Highway and TAPS
facilities is a vast wilderness stretching
from the Canadian Border on the east to the
Chuchki Sea more than 300 miles away on the
west. Lack of roads and developed trails.
private 1and. and di fficul t te rra in may
hinder more extensive use. Aircraft, boats.
and all-terrain vehicles offer considerable
off-road access during certain times of the
year. Such use is very heavy all along the
ro ute duri ng the Septerrb er hunt i ng season.

The North Slope and Brooks Range are
most used during summer for wilderness-type
recreation. Lakes within the area have been
popular for fishing for many years. Guides
operate out of Prudhoe Bay. Galbraith Lake.
and Sagwon ai rst ri p duri ng the fall. Ga tes
of the Arctic National Park and Preserve is
within hiking distance of the Dalton
Highway; the Arctic National Wildlife Refuge
(ANWR) also provides recreational hiking.
fishi ng and wilderness opportunities, mostly
for fly-in hunters and campers from
Deadhorse. The gold towns of Wiseman and
Coldfoot are of historical interest. The
Dalton Highway has limited public
facilities. and state access permits are
requi red for all pri vate or comrercial
traffic above the Dietrich Ri ver. The
caribou season in this area (Unit 26) is
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liberal. allowing hunting nine months of the
year, although with firearms shooting is not
permitted within 5 miles of the Dalton
Highway. hunting with a bow is allowed with
Cl:!rtain restrictions.

The Yukon River area provides access to
Kanuti and tukon Flats National Wildlife
refuges. The Yukon Ri ver and its
tributaries provide pqJular water recreati on
use, especially for moose hunters during
Septerrber. and are of historic interest and

- importance. Berry-picking and hunting are
common acti vities all along the Dalton
Highway during fall.

Recreational use of the area south of
the Yukon River to Fairbanks is heavy.
Livengood, a gold mining center, offers
historical interest. The Tolovana Ri ver is
popular for canoeing. The area is also
popular for road hunters. fishermen. river
float i ng, and be rry-pic ki ng in the fall.

A popular. undeveloped rock-climbing
area known as Grapefruit Rocks exists along
the Elliot Highway. The area is also used
to some extent for picnicking. overnight
camping. and cross-country skiing. Other
popular outdoor use areas are the White
Mountains National Recreation Area.
Wickersham Dome, and the Chena Lakes
Recreation Area. which had 98.000 vi sitors
in 1985 (Fairbanks Daily News t4iner 1986).

A section of the Chatanika River north
of Fairbanks was identified as a potential
Wild, Scenic, or Recreational river by the
National Wild and Scenic Ri vers Act. It is
also one of the BUM's Alaska Canoe Trails.
as is a stretch of the Chena Ri ver from
Chena Hot Springs Road downstream to
Fairbanks.

Fairbanks offers all the urban
necessities as well as tourist points of
interest. Along the Richardson Highway
south of Fai rbanks the Tanana and Salcha
rivers are important for recreation, as are
several large lakes (Quartz, Birch, and
Hardi ng).

Donnelly Dome. a low. rounded hill not
far south of Delta Junction. receives
considerable use by hikers. The BLM
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campground on Fielding Lake is heavily used
as it is close to the highway. Continuing
south on the Richardson Highway, Black
Rapids Glacier, and the Isabel Pass area
offer scenic views.

Fishing is a popular recreation all over
the region, principally because several
large 1akes (eo g., Paxson and Summit) offer
excellent fishing. There is also
considerable fly-in fishing to nearby

. lakes. Portions of Nelchina caribou he rd
cross the Richardson Highway in the
Sourdough area south of Delta during fall
migration, and hunters often congregate
there in Septerrbe r.

The Gulkana and Delta rivers are
designated under the Wild and Scenic Rivers
Act but not in the area of the proposed TAGS
crossirgs.

The Tazlina River is used by canoeists
who put into the Little Nelchina River from
the Glenn Highway and float down the Tazlina
Ri ver to the Ri,chardson Highway bridge. The
Klutna, Tonsina, and Little Tonsina rivers
are also used recreationally for fishing and
floating. The Tiekel is also a popular
fishing stream, but its flow is usually too
low for floating.

Squirrel Creek Campground, a state
recreation site, is found near the junction
of the Richardson and Edgerton highways.
Numerous other camping and scenic viewpoints
are available between Glennallen and
Worthington Glacier National Land Mark. The
Wrangell-St. Elias National Park and
Preserve lies immediately east of the
hi ghway in this area. The Worthington
Glacier State Recreation site, within
walking distance of the road, has more
visitor days than any other site in the
Copper River basin.

Nineteen miles east of Valdez on the
Richardson Highway and in the Chugach
National Forest is Keystone Canyon, a scenic
2.6-mile-lorg, deep gorge by the Lowe
Ri ver. The Lowe Ri ver through Keystone
Canyon is popular with experienced
white-water kayakers when the ri ver is high
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in May, June, and July. Below the canyon,
the river becomes a wide, meandering stream.

Recreational services available in
Valdez include charter fishing boats, tours
of the Solomon Gulch Hatchery and TAPS
Marine Terminal, and sightseeing by charter
ai rplanes and boats to Columbia Glacier.
There are the major fishing contests in
Valdez during the summer.

The Prince William Sound and Port Valdez
areas are highly significant outdoor
recreation sites, not only because of the
availability of numerous scenic and
recreational resources, but also due to
their proximity to the railbelt area with
more than half the state's population.
Outstanding natural resources, accessibility
from the Anchorage metropolitan area, and
availability of high-quality recreation
lands within the Chugach National Forest
provide a setting favoring continued rapid
growth of recreational use.

Additionally, the proposed route
traverses four state park areas designated
by the federal DOT as 4( f) lands. The parks
or recreational areas are Qu artz Lake State
Recreational Area near Big Delta, Dry Creek
State Recreation Site between Gulkana and
CopperCenter, Worthington Glacier State
Recreation Site just north of Thompson Pass
near Ptarmigan Creek, and Blueberry Lake
State Recreation Site near Thompson Pass 16
miles north of Valdez.

3.2.15.2 Aesthetics

Ncrth of the Yukon Ri ver, Alaska is a
vast wilderness except for the presence of
oil production and related transportation
faci lit i es. Although man's imp act has not
been totally absent, it has been localized.
The a rea is typ ically prist ine and na tu ra 1.
South of the Yukon, popu 1ated areas, the
highway, and the pipeline share the same
corridor space. Over the entire route,
background views, exci:!pt for the TAPS and
the highway, are relatiVely/untouched by
human activi:f:y.
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Visual resources along the route are
outstanding. including vistas of North Slope
tundra. 1imestone hi 11 s. and vast ri ver
floodplains; the Brooks Range. including
Atigun Pass. Sukal<p ak Mountain. Castle
Mountain. and Galbraith lake. The Alaska
Range. including Summit and Paxson lakes;
and the Chugach Range. including Thompson
Pass. Blueberry Lake SRS. Worthington
Glacier. Keystone Canyon. and Prince William
Sound. with its infinite variety of fiords.
recreation. and wildlife viewing, offer
first-class aesthetic resources.

In 1973 Alyeska prepared a comprehensive
report on the aesthetics of the TAPS project
(AP SC 1973). The report presents major
aesthetic criteria that have been used to
identify aesthetically sensitive areas and
discussed how the criteria are applied to
prevent and mitigate disturbance of
sensiti ve viewsheds along the route.

Since the proposed TAGS route
essentially parallels the TAPS route and
also involves large-diameter pipeline
construct ion. the TAPS c ri te ri a and
aesthetics plan should be generally
applicable to both projects. This plan
(ASPC 1973) is hereby referenced for a more
cOO1prehensi ve discussion on aesthetics of·
the proposed route.

Several of the recreational sites
mentioned are state 4(f) lands and are
eligible for special protection. Possible
disturbance of these sites is covered in the
envi ronmental consequences section.

3.2.15.3 Wilderness

Public lands north of the 68th parallel
associated with the general route of TAGS
have been desig nated by congress as an area
that BlM is to evaluate existing wilderness
values and to recommend to congress which
areas. if any. should be included in the
National Wilderness Preservati on System.
The overall report on this area is being
prepared by BlM and will be available for
public review and comments during the late
spring or early summer 1987.
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The BlM evaluated all public lands
associated with pending pipeline proposals
from Prudhoe Bay. After public review. a
decision of June 2. 1980. was issued that
certain public lands within the corridor
between Prudhoe Bay and Valdez as having no
wilderness character. Except in the Valdez
TAPS Pump Station No.3. the preferred TAGS
routi ng is located within areas dete nnined
to have no wilderness ch aracter.

- 3.2.16 Cultural Resources

The following discussion provides a
brief historical perspecti ve on the
territory of the different groups and some
of the cultural history of the TAGS corridor.

The proposed TAGS pipeline would pass
through the traditional territory of several
A1aska Native peoples. In the Valdez Area
the coastal fringe and adjacent mountains
were home to the Chugachmiut. the
southernmost Eskimo group in Alaska.
Farther north, across the Copper River basin
between Th~son Pass and Isabel Pass. the
proposed pipeline route traverses the
ancestral territory of the Ahtna. an
Athapaskan group. The lands from Isabel
Pass north to a point a few miles beyond the
Yukon River belonged to the Tanana. another
Athi~nskan group. while thei r distant
liguistic neighbors. the Kutchin, occupied
the territory north of them to at least the
Brooks Range divide. Though the Kutchin
also hunted and camped beyond the divide in
prehistoric and early historic times, the
territory from the mountains to the arctic
coast was home to the Inupiat (northern
Eskimo) •

The proposed TAGS route will not only
pass by cultural resource sites reflecting
the activities of these peoples, but also
sites created by their immediate and more
distant ancestors and those representing the
presence of earlier people who may not have
been culturally or genetically related to
them. Cultural resources sites located as a
result of archaeological surveys testify to
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at least 11,000 years of human activity in
the area to be traversed by the proposed
pipeline.

Many archaeological investigations have
been conducted in the general vicinity of
the pipeline to answer specific research
questions, as with A1exander' s (1969) I'Ork
in the Galbraith Lake region. The results
were a relatively intensi ve su.rvey of an
area to be crossed by the pipeline. The
primary cultural resource site survey of the
pipeline route, however, was that associated
with construction of TAPS. This route
roughly parallels and is very close to the
route proposed for TAGS. Investigations
along the TAPS route began in the summer of
1970 and extended through the 1971 field
season, at which point legal and technical
difficulties delayed further work until
1974. The early effort focused on surveying
the enti re pipeline corridor and excavation
of cultural resource sites discovered in
locations where disturbance by construction
activities seemed certain (Cook 1971).
Field activities in 1974 and 1975
concentrated on clearance of construction
areas, which involved additional surveys and
in some cases excavation (Cook 1977).

The other major survey for cultural
resource sites in the vicinity of the
proposed TAGS route was that conducted in
preparation for construction of the ANGTS
(Shinkwin and Aigner 1979). The fi rst field
season (1978) was spent on that portion of
the proposed route from Delta Junction to
the Yukon border, but from 1979 through 1981
archaeological survey efforts were expanded
on the port ion of the proposed pipel ine
route paralleling both the TAGS and TAPS
routes from Delta Junction north to Prudhoe
Bay. Subsequent to the ANGST survey,
relatively little archaeological work has
been done along the proposed TAGS corridor,
though small-scale surveys have been
conducted in some localities. (See, for
example,(Lobdell 1986) for citations of work
in the Prudhoe Bay area) and site-specific
clearances have been conducted for DOT/PF by
BLM.
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Table 3.2.16.1-1 summarizes the results
of the various cultural resource site
surveys conducted in the vicinity of the
corridor. It 1i sts the number of known
sites (both prehistoric and historic), as
entered in the A1ask a Heritage Re source
Survey site inventory, by USGS 1:250,000
quadrangle and the total sites known to be
present within a 10-mile-wide corridor
centeri ng on the TAPS pipel ine as
constructed. The totals shown must be
considered strictly provisional as a wide
range of factors affects the accuracy of the
actual number listed for this area on the
AHRS roste r. For ex~1e, Cook (1977)
reported that 323 sites were located in the
northern four construction sections of the
TAPS pipeline, but for various reasons only
132 were entered into the AHRS inventory.

Table 3.2.16-1
Cultural Resource Sites Listed on the AHRS

Site Inventory for the Us.;S Quadrangles
Traversed by the Proposed TAGS Pipel ine

SIT E S
5-M ile

Total TAPS ANGTS Corridor

Beechey Point 36 3 0 2
Sagavani rktok 59 8 3 13
Philip Smith 325 50 38 94

Mountains
Chanda1ar 22 2 11 13
Wiseman 207 9 11 42

Bettles 101 48 15 79
Livengood 171 12 26 112
Fai rbanks 225 0 5 11
Big Delta 95 0 2 41
Mount Hayes 329 3 N/A 130
Gu1kana 99 5 N/ A 32
Va 1dez 233 28 N/A 75

The great majority of sites discovered
during these surveys are shallow scatterings
of lithic debris derived from stone tool
manuf acturi ng acti vi ties by anci ent peqJ 1e.
Many did not contain culturally or
temporally diagnostic artifacts, but even
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these sites can provide significant data on
land and resource utilization patterns.
Stratified sites, sites with culturally
and/or temporally identifiable artifacts.
sites with good preservation of organic
materi a1 s, and sites with features (hearths,
tent rirgs, cache pits, etc.) are also known
from the corridor. Such sites possess even
greater potential for helping to explain the
past human history of Alaska.

Several sites either listed or proposed
for the National Register are found along or
adjacent to the proposed TAGS route. These
include the following:

Gallagher Flint Station - a national
historic landmark in the Upper
Sagavani rktok Ri ver Valley.

Mosquito Lake Site - Proposed as a
national historic register site on the
east side of Galbraith Lake.

Sourdough Lodge - a national historic
landmark in the vicinity of Gulkana.

Gakona Roadhouse - a national historic
register site at approximately mile 200
of the Glen Highway.

Keystone Canyon Rai road Tunnel - a
proposed national historic landmark in
Keystone Canyon.

It is difficult to fonnu1ate an acceptable
cultural historical sequence for the entire
corricbr or even for specific areas.
Broad-scale treatments such as that by
Dumond (1977) deali ng with Eskimo and Aleut
prehi story are far too general i zed to allow
understanding of the specific cultural
events characterizing the human history of
the corridor area. Regional syntheses are
are invariably based upon the individual
researcher's interpretation of the uneven
archaeological record.

In northern Alaska the proposed pipeline
corridor passes through territory occupied
for at least the past 1,500 years, and
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perhaps as many as 4,500 years. depending on
how one reads the archaeological record. by
peep les ancestral to the modern Inupiat (Gal
and Hall 1982). The more recent
representatives of this sequence would be
those people exhibiting the complex of
cultural characte ristic s archaeo 10gi st s
refer to as Western Thule (or Late
Prehistoric Eskimo) and Birnirk. r"oving
back in time the Ipiutak, Norton, Choris,
and Denbigh complexes also are represented
by sites in the area. In late prehistoric
times ancestors of the modern Kutchin
Athapaskans ranged over the northern flanks
of the central Brooks Range. Thei r distant
ancestors may have occupied the region in
much earlier times. People represented by
the Tuktu cOO1Jlex and at other sites
spanning several thousand years in time
whe re t he too 1 i nvento ry i nc 1ud es
1ancelo1ate as well as notched projectile
points have tentati vely been identified as
Indian (under the rubric "Northern Archaic
Tradition") by some archaeologists. The
earliest human occupation of northern
Alaska, possibly as early as 11,000 years
ago, was by people (American Paleoarctic
Tradition and perhaps other complexes)
utiliZing a tool technology based on the
manufacture of lithic blades.

The prehistory of the Interior, from the
Brooks Range crest south to Ahtna country,
is also poorly understood, primarily because
relatively few sites have been located and
tested or excavated. Based on the data
available in the mid-1970's, Cook (1975)
placed known sites from this area into three
broad occupational categories: 1) historic
or late prehistoric occupations (~anning

the Christian Era), rather definitely
Athq:laskan in nature; 2) an older cultural
stratum (dating roughly between the time of
Christ and 7000 to 8000 B.C.) which might
or might not be early or ancestral
Athapaskan but had strong affinities to
cultural expressions found further north;
and 3) a vaguely defined earlier period
about which there was little agreement on
the part of archaeologists. Recently Aigner
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(1986), reviewing Interior prehistory from
the viewpoint of 10 more years data
acquisition and a slightly different
theoretical perspective, reached
substantially the same conclusions. She
believes that ancestral Athapaskans arrived
in Alaska sometime between 14,000 and 9,000
years ago sustained by a prominent
microb1ade technology, and the subsequent
cultural h'i story of the Interior was marked
by gradual adaptation to changing climatic
conditions and local circumstances. Humans
may have entered Alaska earlier, perh~s

between 35,000 and 25,000 years ago, but
evidence of thei r presence in the Interior
has yet to be found.

Evidence of prehistoric human occ~ation

in the area of the proposed pipeline's
southern terminus, in what was historic
Chugachniut country, is even scantier. The
few excavations undertaken at sites in the
general area suggest that ancestors of the
historic Chugachmiut have inhabited the
region for at least 2,000 years (de Laguna
1956; Workman 1977).

Thus the known cultural resource sites
in the vicinity of the proposed TAGS
pipeline corridor offer a glimpse of the
human past across a tremendous 5pan of time
and space, allowing tentative understanding
of the nature of human adaptation over time
to the challenges posed by the Alaska
envi ronment.

3.2.17 Subsistence

3.2. 17. 1 I nt roduct i on

Subsistence is the harvest of fish,
wildlife, vegetation, and other natural
resources for noncomrercial purposes. It
includes activities associated with the
harvest i ng, process i ng, consumpti on, and
distribution of these resources. Native
A1askans and many non-Nati ve rural res idents
have traditionally participated in
subsistence activities. Subsistence use and
the regulations governing it are determined
on an area-by-area basis by the State Boards
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of Fish and Game using specific criteria.
The major considerations are whether or not
a particular area is rural and has a history
of subsistence use of specific fish and
wil dlife species.

The Native peoples of Alaska have
pursued subsistence as a way of life for
generations. Subsistence contributes to the

. economy, social structure. cultural
traditions, nutrition, and identity of those
who participate in it. The foundation of
their sociocultural systems is the
utilization of the natural envi ronment and
its biological resources. Subsistence foods
constitute a significant portion of the diet
of Native communities. particularly in
smaller Villages where imported foods are
not readily available or are very
exp ensi vee Subs i stence and emp loyment
contribute to the overall village economy.

Subsistence harvest patterns are
seasonal, responding to biological cycles,
proximity of resources, envi ronmental
conditions, and ease of travel and access.
These patterns have a historical basis and
have been modified with the establishment of
permanent settlements. Most rural
communities rely on specific subsistence
resources to varying degrees, depending on
their abundance, seasonal distribution, and
proximity.

The area affected by the proposed TAGS
project has been di vided into fi ve
subregions for the purpose of discussing the
distribution of subsistence resources and
community harvest activities:l)the North
Slope Borough;~the Northern Corridor;~)the
Fairbanks-Delta Junction area;~)the A

Glennallen-Copper Center, and5)
Valdez-Tatitlek (Figure 4.2.2-1).

A concept somewhat related to
subsistence is "personal use' of fish and
wildlife resources, primarily fish. Under
state fish and game regulations, certain
specific fisheries are opened for "personal
use" harvest of fish, usually by dipnet,
fishwheel or set gill net. Harvest is
limited to a specific number of fish per
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family merrber. Some of these popular
fisheries are located alorr:J the proposed
route.

3.2.17.2 North Slope Borough

The portion of the route within the
North Slope Borough lies approximately
between TAGS MP 0 and 160. Three North
Slope Borough communities use this area of
the route for subs istence
activities--Nuiqsut, Kaktovik, and Anaktuvuk
Pass. The Natives in this area are
primari ly Inupi at Eskimo and their use
conincides with traditional Eskimo uses.

3.2.17.2.1 Availability of Subsistence
Resources

Because the area around these three
North Slope communities encompasses diverse
rarge of terrain that ranges from marine
waters to the Brooks Rarge, residents
utilize a variety of subsistence resources
(Woodward-Clyde 1984).

Marine mammals are important North Slope
Borough subsistence resources and include
seal (ringed, bearded, and spotted), walrus,
polar bear, and beluga and bowhead whale.
Seals are hunted by boat during the sumrer
and on the ice during the winter and
sprirr:J. Polar bears are usually taken
opportunistically, although they can be the
specific object of hunting on the ice during
the winter and sprirg. Bowhead whales are
hunted by boat with shoulder gun "harpoons"
during their spring and fall migrations;
belugas are taken opportunistically in
conjunction with other acti vities.

Terrestri al mammals hunted for
subsistence include caribou, black bear,
moose, brown bear, Dall sheep, and rabbit.
Caribou are hunted when present, primarily
in the late spring through early winter.
Moose are primarily taken in the fall near
Nuiqsut and in winter in Kaktovik; Dall
sheep are hunted in both spring and fall.
Furbearers are hunted and trapp~d, du ri ng
winter. Access to hunting areas is by boat
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during open water and snow machine when snow
cover permits.

Hunting for seabirds and waterfowl and
gathering bird eggs occurs during the late
spring, sumrer, and early fall.

A variety of fish contribute to the
subsistence diet, including salmon, char.
cisco, grayling, and some species of marine
fish. Fish are taken year-round. both in
coastal waters by boat and at traditional
carrpsites on rivers and the coast. Gill
nets are used both in open water and under
the ice; rod and reel is also a pqlUlar
method.

Various plant resources for food and
other needs, including berries, roots,
seeds, fuel wood, and construction material s
make up the last category of subsistence
resources. Harvest of these resources is
frequently done in conjunction with other
subsistence activities.

The distribution and Village proximity
of many of these resources is seasonally
limited. In particular, caribou, bowhead
whales, and specific waterfowl are present
only during certain phases of migration.
The location of other resources, such as
polar bear and fish, depends on seasonal
utilization of habitat (e.g., summer ice
pack, overwintering areas).

3.2.17.3 Northern Corridor Communities

The northern corridor area runs from
TAGS MP 160 to 420 and is used for

SEVeN
subsistence activities by ~ communities:

blv~NOCOO

No 1an/W iseman,,,B ett1es/E vansvi 11 e,
Allakaket/A latna, Stevens Vi llage, Rampart,
and to a lesser extent Minto. Several of
these communities are traditionally Northern
Ath(~nskan; the others are the result of
mining activities or highway and TAPS
maintenance activities.

3.2.17.3.1 Availability of Subsistence
Resou rces

Five major types of subsistence
resources are utilized by northern corridor
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communities along the proposed route (BU4
1987) :

Hunting for moose, caribou, bear, Dall
sheep, rabbit, and variety of waterfowl;

Fishing for salmon, char, cisco,
grayling, and other varieties of fish;

Trapping various furbearers, including
beaver, martin, fox. wolf. wolverine.
ma rmot. and ot he rs;

Collecting various plant resources for
food and other needs. including berries.
root s. seed s. fuel wood, and
const ruct i on mater; a1s;

Utilization of water resources for
drinking or food processing needs.

Caribou have been historically important
to residents of the subregion, although
re1ati ve1y recent shifts in caribou
migration patterns have lessened this
importance (ADF&G 1986). They are harvested
from fall through spring. depending on
distribution. Access to harvest areas is
provided by boat during open water and snow
machine when snow cover permits.

A high percentage of households in the
region part icipate in subsistence moose
hunting (ADF&G 1986). harvested from
Septerrber through March. Access to harvest
areas is by boat along ri verso sloughs. and
lakes; by snow mochine; all-terrain vehicle,
and on foot.

Block bear are hunted during May and
late summer, usually opportunistically in
conjunction with other acti vities. Up to
half the households in some communities
part i cipate in bear hunt i rg (ADF&G 1986).

While Da11 sheep are still a cu1tura111y
preferred food. harvests have been reduced
in recent years. part 1y due to the
difficulty of access and time and effort
involved. Some Bettles and Allakaket/A1atna
residents travel between 130 and 150 miles
by ri verboat to hunt sheep (ADF&G 1986).
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A high percentage of households in the
region participate in fishing activities.
dependi ng on specific location. Chinook.
chum and coho salmon are the most important
subsistence fish in this region. They are
harvested from June through August.
primari 1y with set gill nets. Fishing is a
group activity that takes place at
traditional fishing campsites. Whitefish
are also a major fish resource. taken in the
summer incidentally to salmon. early spring.
and late fall with small mesh gill nets.
winter under the ice. Inconnu (sheefish).
pike. burbot. and grayling are also
harvested. Access to fishing sites is by
boat and snow machine dJri ng the winter.

Waterfowl and small game make an
important contribution to subsistence
resource consumption. Ducks. geese, grouse.
and snowshoe hare are most commonly
harvested. often in conjunction with other
activities. Waterfowl are harvested in May
and September, and hare are hunted
year- round.

No1an/Wiseman

Located on th~~Jkuk River along the
proposed TAGS route,.... Wiseman is a historic
mining community. Subsistence uses in the
area include trapping along the Koyukuk
River and its tributaries and moose hunting,
f i shi ng and wood gat he ri ng (BLM 1987).
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located 30 miles west of the TAGS route;
Evansville is predominantly Native, and the
majority of Bettles residents are non-Nati ve
(Marcotte and Haynes 1985). Participation
in €IllJ loyment is greater than in more
traditional Native communities. Moose are
the largest sirgle source of protein in
household diets. Though the availability of
caribou has been low in recent years,
harvest levels should increase with greater
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availability. Waterfowl, snowshoe hare, and
black bear are also harvested. Fish provide
a re 1ati ve ly small, though st i 11 impo rtant.
ccmponent of diet than other corrmunities in
the subregion. Hunting and trapping
activities are corrmon along the Middle and
North Forks of the Koyukuk River and its
t ributari es.

Allakaket/A latna

Located 190 miles northwest of Fairbanks
and west of the TAGS route Allakaket and
Alatna are on opposite banks of the Koyukuk
River. Fishing is an important subsistence
acti vity. Fish ccmprise a substantial
port ion of the diet. Salmon is the major
species harvested. As in
Bettles/-Evansville, moose is an extremely
important source of protein. Sheep hunting
is culturally important to residents,
despite the distance and effort involved.
Caribou and bear are often taken in
conjunction with this activity. Near the
TAGS route. residents hunt and trap along
the Kanuti Ri ver and the South Fork of the
Koyukuk River. Fishi ng and hunting also
occu rs on po rt ions of Fish and Bonanza
creeks (BLM 1987).

Stevens Village

Stevens Village is a traditional
Athapaskan corrmunity located 20 miles up the
fukon River from the TAGS crossing.
Important subsistence acti vities io:lude
fishing, moose hunting, hunting for
waterfowl and small game. trapping, and
berry picking. Fishing occurs primarily at
traditional sites such as fish camps.
Salmon is an important component of diet,
and chinnok, chum, and coho salmon
harvested. Portions of the pipeline
corridor are used for all of these
activities, )'lle:r1C.V~~",.:1' THe ~'( R\\le:ll.. DAAlNI'4€'.

(R.. KING< PlSRSO,JA.\. CD....""O...,lo-..no~ 1':\''01)

Rampart

Located approximately 30 miles down the
Yukon River from the TAGS crossing, Rampart
is a traditional Athapaskan corrmunity.
Subsistence patterns are similar to those of
Stevens Village. The majority of
subsistence uses by residents occur outside
the utility corridor area (BUM 1987). Some
trapping and moose hunting use may take
place along Hess Creek, portions of Isom
Creek. and the Yukon River in the vicinity
of the crossing.

Minto

Minto is somewhat more distant from the
TAGS route than other corrmunities previously
discussed. located off of the highway to
Manley Hot Sprirgs. The harvest of
subsistence resources inclUding northern
pike. sheefish. black bear and is heavily
used by Fairbanks area residents. Moose.
salmon, waterfowl, and small game are an
important component of the diet. Residents
utilize the Tanana River and its tributaries
and the area between the community and the
Elliot Highway for subsistence activities.

3.2.17.4 Fairbanks-Delta Junction
Corrmuniti es

This subregion is located between MP 420
and 560 of the TAGS route. Unlike the areas
to the north. the Fairbanks-Delta Junction
corrmun iti es a re rna re urban in t hei r

~~ orientation. with greater participation in
~"'S1'E1'JC.E'wage emp loyment and the cash economy. They
u..: A~ ..
~'1' ....E are not a:s economically or culturally tied
~T""TE A -1..1><E
eo"'~D';>oFto pursuit of subsistencel\,acti vites,

I'"IS>-IEl!.lfi~ lth h °d t' 0 t .....or:J.Me a oug some reS1 ents par 1C1pa e 1n
"""'Op~e subsistence acti vities and personal use

fisheries. This portion of the TAGS route
contains three major corrmunities:
Fairbanks. North Pole, and Delta Junction.
Smaller corrmunities such as Fox and Big
Delta are also included in the area

,discussed.
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3.2.17.4.1 Availability of Subsistence
Resources and Community Use
Patterns

Particular subgro4)s within the
Fairbanks area participate in subsistence
acti vities. In 1980 approximately 3.000
Alaska Natives resided in the Fairbanks
No rt h Star Borough (AOF&G 1986).
Subsistence salmon fisheries at the Yukon
Ri ver Bridge and on the Tanana Ri ver near
Fairbanks are heavily utilized. In 1984
there were 308 subsistence permits issued
for thi s fi shery. with a harvest of 8.632
fish.

3.2.17.5 Glennallen-Copper Center Communities

Located between TAGS MP 560 and 760.
this subregion contains six communities:
Paxson/Sourdough. Gakona. Gulkana.
Glennallen. Copper Center. and Upper
Tons in a. Simi lar to t he no rt hern corridor
subregion. this area is a mix of traditional
Ahtna Athapaskan communities. regional
service centers and highway/pipeline
maintenance carrps. Subsistence patterns are
further influenced by readily available road
access.

In addition to subsistence activities.
several of the rivers in the subregion
support popul ar personal use fisheries.

3.2.17.5.1 Availability of Subsistence
Resourc es

Fish harvests are the most irrq:>ortant
subsistence activity in the subregion.
Sockeye salmon constitute the majority of
the harvest (ADF&G 1985). Salmon are
harvested fran June through Septenber us i ng
fishwheels. dipnets. and rod and reel.
Fishwheels are by far the predominant
method. particularly in the southern
two-thi rds of the subregion. Fi ve major
fishwheel sites involving 42 fishwheels are
located on the Copper River in the vicinity
of the proposed TAGS pipeline (Stratton
1982). Fishwheel sites have been
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traditional. and entire households
participate in the effort. although
nonresident participation has been
increasing in recent years. Grayling.
trout. and burbot are also harvested.
Access to subsistence sites is by road and
boat.

Moose are highly valued subsistence
resou rces. They are hunted iii ri ng fall
months using highway vehicles. off-road
vehicles. ai rp lanes, and boats. Due to ease
of highway access there has been significant
competition for moose between subsistence
and sport hunters. Over the past few years
subsistence hunting regulations have been
changed to help ensure an adequate
subsistence harvest (ADF&G 1985).

Caribou have been a historically
irrq:>ortant subsistence resource. but
population declines in both the Nelchina and
Mentasta caribou herds over the last two
decades. have restricted hunting to allow
for an increase in hard size. Recent
increases in caribou populations and changes
in subsistence hunting regulations have
resulted in a fall caribou subsistence
hunt. Access to hunting areas is similar to
that discussed above for moose.

Other subsistence resources include
small game. waterfowl. grouse. and berries.
Spruce and birch are used for firewood and
home construction.

3.2.17.5.2 Personal Use Fishery

The Copper River is a very popular
personal use dipnet fishery for sockeye.
chinook and coho salmon. Nearly 7.000
permits were issued for this fishery in
1983. Individuals are allocated up to 15
fish and households up to 30 fish (ADF&G
1985). Many non1ocals participate in the
fishery. Approximately 35 percent of the
permits issued in 1983 went to Anchorage
residents. Currently. the most pq:lular
location for dipnetting is just outside of
Chit ina to the east of the TAGS route.
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3.2.17.5.3 Community Use Patterns

Paxson/Sou rdough

located at approximately MP 610 of the
TAGS route. Paxson/Sourdough is a non-Native
community with a predominantly wage
employment and cash economy. Primary
subsistence activities include hunting for
moose. caribou. black bear. and sheep;
fishing for salmon and other fish; hunting
small game and waterfowl; and harvesting
plants and berries. Based on Alaska
Department of F ish and Game surveys in
1982-83. the harvest of big game contributed
58 percent of the mean household harvest of
wild resources. followed by fish (37
percent). small game (8 percent) and plants
and berri es (5 percent) (ADF&G 1985). Mean
household harvest was about 441 pounds.

Gakona---
Gakona is located on the Tok Cutoff at

the conjunction of the Gakona and Copper
ri ver s. Primary subs istence acti vit i es are
generally similar to those of
Paxson/Sourdough but with greater
participation in the subsistence salmon
fishery. Based on Alaska Department of Fish
and Game surveys in 1982-83. the harvest of
fi sh contributed 69 percent of the mean
household harvest of wild resources.
fo 11 owed by bi g game (24 perc ent). small
game (4 percent). and plants and berries (3
percent) (ADF&G 1985). Mean household
harvest was 614 pounds.

Gulkana

Gu1kana is located on the Richardson
Highway. just south of the Tok Cutoff. It
has a mix'of the traditional subsistence and
cash economy. Primary subsistence
acti vities are similar to those of
Paxson/Sourdough. Overall household
participation in subsistence is lower than
many of the other communities in the
subregion. Based on Alaska Department of

•
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Fish and Game surveys in 1982-83. the
harvest of fish contributed 62 percent of
the mean household harvest of wild
resources. followed by big game (29
percent). small game (5 percent). and plants
and berries (5 percent) (AOF&G 1985). Mean
household harvest was about 320 pounds.

Gl ennallen

Glennallen is the regional service and
transportation hub and is predominantly
non-Native with a employment and cash
economy. Per-household participation in
subsistence activities is among the lowest
in the subregion. Primary subsistence
activities are simil ar to those in Gulkana.
Based on ADF&G surveys in 1982-83. the
harvest of fish contributed 54 percent of
the mean household harvest of wild
resources. followed by big game (40
pe rcent). small game (5 pe rcent). and plant s
and berries (5 percent) (AOF&G 1985). Mean
household harvest was about 305 pounds.

Co pper Ce nter

Copper Center is the Native regional
center and exhibits a mix of the traditi ona1
subsistence and cash economy. Primary
subsistence acti vities are similar to those
Gakona but with a higher household
participation in the subsistence salmon
fishwheel fishery. Based on ADF&G findings.
the 1983 harvest of fish contributed 83
percent of the mean household harvest of
wild resources. followed by big game (11
percent). plants and berries (5 percent).
and small game (2 percent) (ADF&G 1985).
Mean household harvest was about 383 pounds.

Upper Tonsina

The Upper Tonsina area includes the
community of Tonsina and some scattered
residences in its vicinity around Chitina
and Kenney Lake. Primary subs i stence
activities are. similar to those of Gu1kana.
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According to AOF&G the 1983 harvest of fish
contributed 58 percent of the mean household
harvest of wild resources, followed by big
game (31 percent), plants and berries (6
percent) and small game (5 percent) (ADF&G
1985). Mean household harvest was about 305
pounds.

3.2.17.6 Valdez-Tatitlek Communities

The area between MP 760 and the proposed
LNG terminal at Anderson Bay (MP 796.5) is
~arsely populated and contains only two
communities: Valdez and Tatitlek. Valdez
has a wage employment and cash economy.
Subsistence activities by residents are
minimal. Tatitlek is a traditional Chugach
Eskimo community that is oriented towards
coastal subsistence activities.

3.2.17.5.1- Availability of Subsistence
Resources and Community Use
Patterns

Tatitlek

Though no detailed subsistence surveys
of Tatitlek have been completed, reliance on
subsistence resources is similar to those of
other corridor areas. A wide variety of
subsistence resources is available
throughout the year, unlike interior
locations. Harvest activities of residents
tend to be ori ented to use of re1ati vely
nearby marine and coastal areas. Access to
resources is primarily by boat.

Major subs istence resources include
fish, marine mammals, deer, and waterfowl
and bi rd egg s. Salmon are harvested froo
May through September; marine fish such as
herri ng, halibut, and rockfish are harvested
year-round. Invertebrates such as crab and
clams are generally available throughout
most of the year. Deer are hunted from
September through December, and ducks and
geese are hunted during the same time
period. Seal and sea lions are hunted
year-round.
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3.3 COOK INLET-BOULDER POINT ALTERNATIVE

3.3.1 Introduction

The following subsections describe the
existing environment of the Cook
Inlet-Boulder Point alternative to the
proposed TAGS project from a point just
south of Livengood to the Boulder Point site
on the east side of Cook Inlet. The
discussion of disciplines is in the same
order as found in Subsection 3.2 for the
proposed acti on.

3.3.2 Socioeconomics

3.3.2.1 Regional Socioeconomic Conditions

About 20,000 people live along the
proposed Cook Inlet alternative route from
Livergood to Boulder Point. North of Cook
Inlet the only major developments in this
area since 1970 have beel: (1) expansion of
the highway-oriented business due to the
coop let i on of the Gee rge Parks Hi ghway
between Anchorage and Fairbanks; and
(2) expansion of coal-mining activity at the
Usibel1i Mine near Healy. Most residents
live in small rural settlements along the
main transportation corridors.

The following section gives a brief
overview of existing socioeconomic
conditions in three designated regions in
the Cook In let-Boulder Point alternative
corridor: (1) Parks Highway area north of
the Matanuska-Susitna Borough, (2) corridor
communities in the Matanuska-Susitna
Borough, and (3) corridor communities in the
Kenai area. Table 3.3.2-1 gives population
summaries for each area. Section 3.5.17
describes the envi ronment between Livengood
and Nenana.

3.3.2.2 Parks Highway Area

In 1986 the George Parks Highway area
between Nenana and Cantwell had a populati on
of about 1,900 persons--about the same as in
1970. During TAPS construction the only



Table 3.3.2-1 Population Summary TAGS Corridor Cook Inlet Alternative

Location Within Alternative Corridor 1970 1980 1986

Parks Highway Area
Nenana 497 470 552

, Anderson 362 517 397
Clear Air Force Station 426 400 378
Healy, Suntrana, Usibelli 469 443 434
McKinley Park 26 60 59
Cantwell 98 89 87

Subtota1 1,878 1,979 1,907

Matanuska-Susitna Borough
Talkeetna area 216 708 1,100
Montana Creek area 927 1,023 1, 700
Wi 11 ow 38 139 232

Subtotal 1,181 1,870 3,032

Kenai-Peninsula Borough
Kenai 3,533 4,324 6,546
Soldotna 1,202 2,320 3,668
Nikishka area .2,997 3,747 4,885

Sl.lbtotal 7,732 10,391 15,099

TOTAL 10, 791 14,240 20,038

Sources: 1970 and 1980 U.S. Census, Alaska Department of Community and
Regional Affairs, City of Nenana, City of Anderson, Kenai-Peninsula
Borough.
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significant impact in this area was
increased higtMay and railroad traffic.
Nearly all of the inhabitants in this area
live on or within a few miles of the highway
or rail line. Nenana and Anderson are the
only incorporated municipalities in this
area.

Nenana is on the Parks Highway about 55
road miles southwest of Fairbanks. With an
estimated 552 residents in 1986, Nenana
functions primarily as a transportation and
service center for the area south of
Fai rbanks. Nenana is about 40 percent
Native and is the only corridor community
with a high percentage of Nati ve residents.

Nenana has a small retail and service
sector. Residents rely on Fairbanks for
most goods and services. A 1981 study found
that Nenana residents drove to Fairbanks an
average of five times per month during
sUl1'Jl1'Er and about twice per month during
winter.

In addition to highway connections to
the state's primary population centers,
Nenana also has rail and barge service.
Most rail freigl"t to Nenana is petroleum
products, which are barged from Nenana to
interior villages along the. Yukon and Tanana
rivers. Nenana is one of only four
pennanent dry cargo loading and unloading
facilities on the YUkon/Tanana rivers
system. The I nteri or's 1argest barge
operator is located in Nenana, and
~proximate1y 32,000 tons of freight crosses
the Nenana dock annually bound for
Villages. The community's major employers
are the barge canpany and the Yukon-Koyukuk
SCMo1 District headquarters, which
administers schools in 10 inte Mor
communit ies.

Anderson, 21 miles south of Nenana, is
adjacent to the Clear Air Force Station
(AF S) -- an early warn i ng mi ss i1 e site. A
1986 city census enumerated 397 residents in
the community and 378 at Clear AFS for a
total population of 775. In 1986 Clear AFS
accounted for nearly 75 percent of the
community's employment.
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The He a1y area, about 56 mi 1es south of
Nenana, estimated 434 residents in 1986
residing in Healy, Suntrana, or Usibelli.
The mainstay of the local economy is the
Usibelli Coal Mine, which ships coal on the
Alaska Railroad to Fairbanks and to Seward
for export to South Korea. Other major
employers in the Healy area are the Golden
Valley Elect ri c Associ at ion coa1-fi red
generating plant and the Rai1be1t School
Di st rict.

About 60 persons, primarily National
Park Service employees and their families.
1ive at Denali National Park and Preserve.
Most of these people depend on tourism for
their cash income. Cantwell, a highway
service community with a 1986 population of
87, is located about 30 miles south of
Denali Park near the juncture of the Denali
and Parks highways.

3.3.2.3 Matanuska-Susitna Borough

About 3,000 people live along the
proposed route in the northern
Matanuska-Susitna Borough. There are no
incorporated cities in this area, but there
are numerous small settlements. The largest
is Talkeetna, which had an estimated 441
residents in 1986. The Talkeetna area
population is estimated at 1, 100. About
1,700 people live south of Talkeetna near
Montana Creek, and about 232 people live in
Wi llow.

3.3.2.4 Kenai Area

The last 50 miles of the corridor is in
the Kenai Peninsula Borough. There are
three governments in the Kenai area portion
of the corridor--the Kenai Peninsu1 a
Borough, the City of Soldotna, and the City
of Kenai. In 1986 an estimated 15.099
persons lived in the Kenai/So1dotna/Nikishki
area, which accounts for about a thi rd of
the population within the borough.

In contrast to other portions of the
corridor the Kenai area has a diversified
economic base with a well-developed retail
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The pipeline route to Cook Inlet would
be constructed primari lyon federal and
state lands in the more remote areas such as
from Livengood to Nenana and Willow to
Boulder Point. However, along much of the
Parks Highway, regional, borough, and
private landholdirgs are interSPoersed among
the federal and state holdings. Clear Air
Force Station would be traversed adjacent to
the highway. Homesteading and numerous
state land sales to Alaska residents have
occurred in this area. Some of these would
be crossed or closely approached by the
pipe line and the compressor stations.

and service sector. As shown in Table
3.3.2-2, between 1980 and 1986 total
errp loyment 'in the borough rose fran 8,550 to
11,141, an increase of 3J percent.

In addition to petroleum, the major
employers in the Kenai area are local
government, retail trade, and servi ce
businesses. All sectors have grown more
than 60 percent since 1980. The Kenai area
economy is very ori ented toward the oil and
gas industry, not only because of Cook Inlet
petroleum exploration and development, but
also because a significant percentage of the
local labor force have worked on Alyeska
pipeline and North Slope petroleum
projects. Many oil field services
businesses are also located in Kenai.

Tourism and fishing-related businesses
are also important contributors to the local
economy duri ng the summer months fran May to
September. The Kenai Ri ver and several
other ri vers on the peninsula are extremely
heavily used by sport fishermen and
recreationists from allover the world.
They fish for salmon, steelhead, and halibut
offshore and use the locally accessible
beoc hes for some of t he finest c 1ammi ng in
the world. Some weekends as many as 10,000
people may pass through Soldotna pursuing
recreation on the peninsula.

Commercial set-net operations on the
eastern side of the inlet also contribute
millions of dollars to the local economy.

3.3.3 Land Use
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In the Minto Flats area south of
Livergood, subsistence hunting and fishing
are the primary land uses. From Nenana to
Willow the route would be adjacent to the
Parks Highway and the Alaska Rail road
corridor, the primary transportation
arteries to the Interior of Alaska. This
route borders the most highly developed
industrial lands in the state. Known as the
Alaska Railbelt, the corridor from Fairbanks
to the Anchorage area has three major
existing facilities within it. These are
the Alaska Railroad, the Parks Highway. and
the Anchorage-Fairbanks electrical intertie.

The route traverses sparsely developed
lands with a number of peripheral roads and
at her deve lopment s. inc lud i ng several gold
and gravel mining operations. Just north of
the Alaska Range. the route would pass near
Alaska's only operating coal mine, owned by
the Usibelli Coopany. This strip mine
provides the fuel for coal-fired electric
generati ng plant in Fai rbanks and another at
Clear AFS and is the only coal exporting
operation in Alaska. In addition, there is
ongoing production of gold, lead. silver.
zinc. and antimony in areas in and around
Dena1i Park.

South of the Alaska Range the volume of
oil and gas produced in fields in Cook Inlet
and the Swanson Ri ver fields far exceeds
other minerals in value. Coal is present
near tidewater in the Matanusk a. Belug a. and
Kenai fi e1ds. The tot alcoa1 resource is
estimated to be approximately 2.5 billion
short tons, but none of this is presently
being mined. An EIS for strip-mining in
this area is in its final stages of
coop 1et ion.

The prevailing land uses typify those of
a major transportation route through a
thinly populated region. Fishing and
hunting are still important uses in this
region. but many towns and highway stops
depend on visitors to Denali National Park
and Preserve for their cash income. Many
are closed in the winter. In addition to
Denali attractions. there are numerous other
recreational areas. inclUding the huge



Table 3.3.2-2 Kenai Peninsula Borough Employment by Industry
1980 and 1986 Comparisons

% Change
Industry 1980 1986* 1980-86

Mining 80'0 1,001 25

Construction 600 762 27

Manuf acturi ng 1,800 1,095 -39*

Trans. Comm. &Utile 700 761 9

Wholesale Trade 250 376 50

Retai 1 Trade 1,100 1,846 68

Finance, In s. &RE 200 394 97

Services &Misc. 1,200 1,959 63

Federal Govt. 200 217 9

State Go"t. 550 825 50

Local Govt. 1,150 1,905 66

TOTAL 8,550 11,141 30

* Based on the first six months of 1986. Thus, it is likely that average
annual employment in manufacturing, which is primarily fish processing
during the summer, will be somewhat higher.

Source: Alaska Department of Labor, Statistical Quarterly, various issues.
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Denali State Park, as well as acti vities
such as hunting. fishing. boating, and
trappi ng throughout the corridor.

A forestry potential exists along the
route but is presently of limited value and
only locally important. Present usage
includes logs for homes, outbuilding s,
corrals, and heating, plus some applications
in mining. The heavier stands of commercial
forest occur surrounding the Cook Inlet
area. The prime tirrtler species in the
Susitna lowlands and Cook Inlet areas
includes cottonwood and white spruce. There
are extensive stands of cottonwood and paper
birch in the middle Susitna Valley.

The Alaska Division of Lands regularly
conducts tirrtler sales for harvest of these
renewable resources in areas adjacent to the
route. Principal sale areas are between
Fairbanks and Nenana, in the Susitna River
valley, and on the Kenai Peninsula.

The Forest Service tirrtler harvest
program is primarily in areas away from the
route. The U.S. Fish and Wildlife Service
occasionally burns or sells timber from the
Kenai Moose Range as a result of habitat
enhancement programs.

Land use and management plans exist for
much of the region, including a Nenana
Comprehensive Planning study,
Matanuska-Sus itna Borough Comprehensi ve
Development Plan, and the Kenai Borough
Comprehensive Plan. There is also a DNR
Land Use and Resource Report published in
1978. These plans would have to be c~ lied
with or mod ifi ed in are as where a gas
pipeline would conflict with presently
sp ecifi ed uses.

The primary industry of the Cook Inlet
area is oil and gas production. The
pet ro leum products indust ry has produced
billions of dollars worth of oil and gas
since 1959. There are four major petroleum
facilities at Nikiski just south of the
Boulder Point site.

The Susitna River mouth and delta is a
part of the Susitna Flats State Wildlife
Refuge and is set aside for wildlife. Due
to availability of transportation, centers
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such as ship docks, a highway terminal, and

an international airport. The entire region
traversed by the route is the primary center
for the state's third largest industry-
tourism and recreation. This is especially
true of the Parks Highway near the Denali
National Park and Preserve, Denali State
Park, Nancy Lake State Recreation Area, and
Captain Cook State Park.

Agriculture is a dominant commercial
- land use of the eastern side of the Susitna

lowlands near Cook Inlet, with hay farms and
severa1 dai ri es bei ng the primary acti viti es.

Fish resources in Cook Inlet include
anadromous species such as salmon and smelt
and resident species such as flounder and
halibut. Species such as halibut. while not
anadromous, may be considered migratory,
coming into shallower water at certain times
of the year. All five species of Pacific
salmon, includi ng sockeye, chum, pink coho,
and chinook inhabit upper Cook Inlet in that
order of abundance. Of these, the pink and
chum contribute most of the commerical
catch. Sockeye, halibut, and coho are also
important.

3.3.4 Transportation

The region traversed by the alternative
route has a relatively complex
transportation system in comparison with
other parts of Alaska. It has a relatively
good paved road network, most of the
railroad infrastructu re in the state,
several large seaports and airports, and
existing oil and gas pipelines in the Cook
Inlet area. This area is one of the few
parts of Alaska with significant competiti on
among the various kinds of transportation.
These factors result in an effective network
for public transportation and commerce in
the Railbelt, which the alternate route
parallels for much of its distance.

The Parks Highway extends from Anchorage
to Fairbanks and provides commercial and
public vehicular access to the Interior of
Alaska. Daily traffic on the highway
varies, depending on the number of tourists
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visiti ng the Denali National Park and
Preserve and recreational traffic traveli~

to fishing, hunting, and boating sites along
the route. Denali National Park and
Preserve record ed a dai ly average of about
25,000 visitors during the 1986 surrmer
season. DLring the June fishing season and
the Septentler hunting season, traffic is
often stop-and-go on Sunday afternoons from
Wasilla to Anchorage, a distance of about 50
mi lese

The Alaska Railroad, with approximately
650 miles of track connectirg Fairbanks to
Anchorate and Anchorage to Seward, carried
more than 8 million tons of cargo during
fiscal year 1984 (DOT/PF 1984) and numerous
passengers between Anc horage, Denali Park,
and Fairbanks. The railroad also serves as
a unique supply, passenger, and mail
delivery service for residents of otherwise
inaccessible areas between Anchorage and
Fai rbanks.

There are four major ports in the
region: Anchorage, Nikiski/Drift River,
Homer, and Kenai on Cook Inlet and Seward
and Whittier. There is considerable
small-boat traffic along the Susitna River \
and its major tributaries, and the area is
heavily used by small planes, especially
during hunting and fishing season. Since
North Kenai/Nikiski Road is a dead end, it
is seldom used at or near its c~acity.

3.3.5 Noise

Since most of the proposed Cook Inlet
alternatives route would be built along or
near an existing transportation system,
i.e., the Parks Highway and the Alaska
Railroad, there would be considerable
ambient noise deri ved from train and
vehicular traffic, small ai reraft, jet and
air boats, and shooting, as described in
Subsection 3.2.5.

Both humans and wildlife have habituated
to a certain extent to this ambient noise
leve 1.
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3.3.6 Meteorology/Air Quality

The climate along the regional Cook
Inlet-Boulder Point alternati ve route is
classified in the four major climatic zones
as discussed: the Arctic, the Contlnental
Interior, the Transition,·and the Maritime.
The Arcti c Zone extends south from the
Beaufort Sea coast through the northern part
of the Brooks Range. The southern portion
of the Brooks Range down through the middle

- Susitna River basin (near Talkeetna)
comprises the Continental Zone. The
Transition zone (from continental to
maritime climate) includes primarily the
lower Susitna River basin. Generally, the.
area around Cook Inlet is in the Maritime
Zone, although there is some modificati on
due to the mountain barrier surrounding the
inlet.

The climatic condition for most of the
route to the area north of the Alaska Ra~e

is similar to that discussed in Subsection
3.2.6. The mean annual temperature in the
area north of the Alaska Range is from about
24°F to 29°F. South of the Alaska Range the
mean annual temperature is about 29°F in the
more northerly part and 38°F in the Cook
Inlet area.

Extremes range from lower than _60° to
nearly lOOOf north of the Alaska Range.
South of the range extremes range from about
-40° to 85Of.

Precipitation in the area north of the
Alaska Range has an annual range of from
about 8 to nearly 24 inches per year. South
of the Alaska Range the average annual
precipitation is from 12 to 24 inches per
year at lower elevations.

Winds are generally calm in the area
north of the Alaska Range with high winds
usually less than 50 miles per hour. South
of the Alaska Range winds are generally
light, although winds in excess of 50 miles
per hour have been noted at several places
along the route.

In the area north of the Alaska Range,
ice fog, other fog, and blowing snow cause
hazardous conditions along portions of the
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route at certain times of the year. South
of the Alaska Rallge ice fog is less common
and less persistent. Blowing snow and
severe wind conditions in some of the passes
through theA1aska Range, such as Broad
Pass, constitute a hazard at certain times
of the year, especially in late winter.

Air quality along most of the route is
generally considered to be very good and
characteristic of rural areas due to minimal
human habitation and industrial
development. A coal-fired generating
facility at Healy burns 180,000 tons of coal
per year and another coal-fi red plant at
Clear ftfS burns about 85,000 tons of coal
per year. Natural, localized sources of
emissions include traffic, wind-generated
dust, and forest fi res .which contribute to
temporary increases in air pollution. Between Livengood and Boulder Point the

Cook Inlet-Boulder Point route alternati ve
passes through five physiographic provinces
as shown on Figure 3.3.8-1:

There are virtually no common sewage
disposal sites or systems along the Cook
Inlet route. Therefo re, each dwell i ng.
business, or shopping center is left with
the problem of disposing of their own liquid
wastes. Most use leach fields or package
sewage treatment plants. although leach
fields don't work in the winter due to the
frozen ground. Waste concentrations in
surf ace waters are hi gh in the spri ng due to
a winters accumulation of wastes, but
generally water levels are sufficiently high
during breakup to dilute waste
concentrations down to acceptable levels.

3.3.7 Sol id Wastes, Hazardous Material s,
and Sanitation

3.3.8 Physiography, Geology, Soils and
Permafrost

Railbelt corrmunities dispose of sol id
waste in a variety of ways. The primary
disposal means are through landfill and both
legal and illegal dumping. Due to the low
population and small quantity of solid
wastes. disposal is not a problem in most
areas.

Hazardous materials are presently·
generated by several entities along the
route, the major sources being the railroad.
highway department, schools, and small
generators such as filling stations and
cleaners. Currently there is no mechanism
for storage or disposal of toxic or
hazardous material in Alask a, and all such
materials must be transported and disposed
of in the LOlEr 48.

Sanitary wastes are generated all along
the- proposed route by the peep le and
facilities there. Due to the fairly low
population, disposal of sanitary wastes is
not a problem except on a local level.
Problems occur especially in areas which are
wetlands or have a high water table and
leach fields don't work properly.
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Yukon-Tanana Uplands
Tanana River Va lley
No rt hern Foot hi 11 s
Alaska Range
Broad Pass Depression
Susitna La.vl ands

The discussion for the Yukon-Tanana Upl ands,
Tanana River Valley. and the Alaska Range
are similar to that found in Subsection
3.2.8-Affected Envi ronment. Discussion for
the remaining three provinces follows.

3.3.8.1 Northern Foothills

This region of the Alaska Range includes
east-west trending ridges 2.000 to 4.000
feet in elevation with wide intervening
valleys. The foothills are largely
ung 1aciated.

The Cook Inlet pipeline alternative
route enters the foothills on the north via
the Nenana River and parallels the Parks
Highway to Healy. Bedrock exposures in this
section of the route should allow
construction due to the solid foundation.



NORTH SLOPE
PROVINCE

BROOKS RANGE
PROVINCE

YUKON-TANANA UPLANDS
PROVINCE

TANANA RIVER VALLEY
PROVINCE

NORTHERN FOOTHILLS
PR VINCE

ALASKA RANGE
PROVINCE

BROAD PASS DEPRESSION
PROVINCE

. SUSITNA RIVER LOWLAND
PROVINCE

NOTE: Physiographic Provinces after Warhaftig, 1965

Figure 3.3.8-1 Physiographic Provinces Along the Cook Inlet
Boulder Point Alternative
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3.3.8.2 Broad Pass Depression

The Broad Pass Depression. 1.000 to
2.500 feet in altitude and 5 miles wide, is
a trough with a glacially deposited floor.
It opens on the east to a broad glaciated
lowland with rolling morainal topography and
central outwaSh flats. The bounding
mountain walls of the trough are several
thousand feet high. Long, narrow hills in
the trough trend parallel to its axis. and
the main streams in Broad Pass are in deep
gorges. The trough opens to the south
toward the Susitna Lowlands.

The divide between the Bering Sea and
Pacific Ocean drainages crosses this
depression in two places and is marked by
nearly impe reept ib le passes. The
southwestern part of the depression drains
from the Chul itna Ri ver into the Susitna;
the cent ra1 part throug h the Nenana River
north to the '( ukon; and the eastern part by
the headwaters of the Susitna. Most streams
which head in Broad Pass and in the
surrounding mountains are of glacial orlgln
and are swift. turbid. and have braided beds.

Near Summit. several long, narrow lakes
lie in the central parts of the trough.
Moraine and thaw lakes are common in the
eastern part of the depression. Most of the
depression is underlain by permafrost.

3.3.8.3 Susitna Lowlands

The Susitna Lowlands are a glaciated
area containing ground moraine and stagnant
i ce topogr cp hy. drum1ins. eske r s. and
outwash plains. Most of the area is less
than 500 feet above sea level and has low
local relief. Rolling uplands near the
bordering Talkeetna Mountains and the Alaska
Range rise to about 3,000 feet. Isolated
mountains, such as Mount Susitna. rise from
the central part of the lowland. The
Susitna Lowlands contain a major popul ation
center and most of the developed
ag ri cu1tura1 1and in Alaska.

The lowlands are drained by the Susitna
River and other streams that flow directly
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into Cook Inlet. Most of these streams on
the east side head in glaciers in the
surrounding Talkeetna Mountains.

Dozens of irregular-shaped shallow lakes
and ponds occu r. primarily in morainal
areas. Muskeg ponds are common in poorly
drained areas.

3.3.8.4 Geology

Most of the bedrock in the Broad Pass
area consists of defanned, slightly
metamorphosed Paleozoic and Mesozoic rocks
that are also expC;d in the surroundi ng
mountains. Moraine covers the floor of the
dep ress ion.

The Cook Inlet-Susitna Lowlands consist
mainly of poorly consol idated. coal-beari ng
rocks of Tertiary age comprising the
bedrock. This rock is covered by glacial
moraine and outwash and deposits from former
1akes and oceans. The boundaries of the
lowlands consist of: a) abrupt mountain
fronts that are probably fault lines and b)
rolling hills of hard pre-Tertiary rocks
that slope gently toward the lowlands. The
uplands are probably uplifted parts of the
surf ace on whic h the Te rt i ary roc ks we re
deposited. The edge of the lowland
generally marks the edge of the Tertiary
cover, which dips gently away from the
mountains. The indi vidual mountains in the
center of the Susitna Lowlands are made up
of metamorphic and granitic rocks of
Mesozoic age.

3.3.8.5 Mineral Resources

Large depo sit s of subb itumi nous and
lignite coals occur both north and south of
the Alaska Range. particularly along the
west side of Cook Inlet in the Beluga Ri ver
area and to a lesser extent on the east side.

The onlyacti ve coal mine currently in
Alaska is at Healy along this route. Prior
to discovery of Cook Inlet oil and gas
supplies, large amounts of coal for the
An::horage area were mined near Palmer.
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3.3.8.8 Seismicity

Table 3.3.8-1
Maximum Expectable Earthquakes

The Cook Inlet route is seismically
acti ve and associated with the northeast
extension of the Aleutian seismic belt. In
addition to the -1964 earthquake (magnitude
8.5), epicenters of several shocks of
magnitude 7.0 and larger have occurred
within 100 miles of the route during this
century.

The earthquake potential along the TAGS
- corridor may be specified in terms of

maximum expectable earthquakes, as shown in
Table 3.3.8-1. The maximum expected

earthquake is the largest earthquake that
can reasonably be expected to occu r, based
on eXisting knowledge. It exceeds the
1argest known historic earthquake. The
zonation of the route might be refined if
more complete geologic and geop~sical data
were available.

Depths of earthquakes along the corridor
rang e from shallow crustal to subcrusta1
depths in excess of 75 miles. Two major
active faults which intersect the corridor
include the McKinley strand of the Denali
Fault near Cantwell and the Castle Mountain
Fault just west of Wasilla. An earthquake
of magnitude 8 accompanied by ground
breaking of at least 20 feet may occur near
the McKinley strand of the Denali Fault
whereas the magnitude and vertical offset on

7.5
8.0
7.5
8.5

Magnitude

Source: FPC 1976a

Segment

Livengood to Clear
Clear to Broad Pass
Broad Pass to Willow
Willow to Boulder Point

In the area south of Livengood in the
hi ghlands adjacent to the Tanana River
cont i nuous pe rmafrost is encounte red. The
Tanana Valley contains isolated ice masses
in silty alluvi urn. Intermittent permafrost
is encountered through the Alaska Range,
including the foothills both north and
south. The Susitna River valley is
generally free of permafrost but frozen soil
may be found under patches of muskeg.

The route also traverses nurrerous
mi neral ized zones. Though the route crosses
little unexplored areas, the potential for
new discoveries of gold, copper, Zinc, and
lead along the route is only fair.

3.3.8.6 Soils

3.3.8. 7 Pe rmat rost

BEd roc k underlyi ng the Cook I nlet route
is generally covered by surficial deposits.
The route consists chiefly of schist,
claystone, siltstone, sandstone,
conglorrerate, shale, slate, argillite,
gray.-lacke, greenstone, and andesite. The
sedimentary rocks vary from poorly to
well-indurated, from thinly bedded to
massive and have joint systems with ~acing

of from a few inc hes to several feet.
Deposits of surface material underlying

the corridor are extremely varied. The
northern section of the route is underlain
by ice-rich silt, sand, gravel, and
colluvium. In the Nenana-Clear area,
unconsolidated sediments consist of silt,
sand and gravel, dune sand, and muskeg
deposits.

From Nenana to Talkeetna the route is
generally composed by glacial outwash
gravel, glacial moraine, clay, silt, and
grave 1.

The segment of the Cook In let route from
near Talkeetna sout h is underl ai n by g1aci a1
outwash consisting of ground moraine,
floodplain silt, sand and gravel, muskeg,
and shallow 1akes.
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3.3.9.1 Livengood to the Nenana Ri ver

the Castle Mountain Fault would be about 7.5
and 10 feet, respectively. A delineation of
earthquake epicenters (Gedney et a 1•• 1972)
indicates a seismically acti ve fault that
intersects the corridor in the vicinity of
Healy.

The Cook Inlet alternate route departs
the preferred route south of the Tolovana
River crossi ng and follows the Tolovana
Valley downstream to Minto Flats and then
along the edge of the flats to the Tanana
River.

The route cross es many small
clear-water, gravel-bed streams draining
into Minto Flats. Minto Flats is a low,
poorly drained area consisting of muskeg
lakes and marsh connected by sluggish
meanderi ng st reams. .

Major floods on small streams occur
mainly as the result of late summer
rainstorms. Icing occurs on most stream
valleys in winter as the result of
groundwater discharge from fractured bedrock
sources and from shallow alluvium. There
are no glaciers tributary to the route in
this area, and water quality is good.

The Tanana River is crossed about 3
miles downstream of Nenana, which provides a
tenninal connecting the Alaska Railroad to
the barge traffic of the Tanana and '{ ukon
rivers. The Tanana River is a large, silty,
braided-channel glacial river, which tends
toward rapid channel changes during floods.
The Nenana is also a large, silty,
braided-channel ri ver, which spl its into
several distributaries at its junction with
the Tanana. The primary distributary of the
Nenana River is crossed about 2 miles
upstream from Nenana. Streambeds and banks
of both rivers are extremely low and
unstable in this area. The area floods
frequently, and the main channel of the
Nenana River could easily divert through
another of the exist i ng dist ributari es to
the Tanana.

3.3.9 Surface and Ground Water
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3.3.9.2 Nenana River to Summit

This 95-mile portion of the route
follows the broad Nenana River valley,
paralleling either the Alaska Railroad or
the Parks Highway to the summit of the
Alaska Range. The Nenana and its major
tributaries are braided, glacial rivers
which drain the northern flank of the Alaska
Range. Although the Nenana and its major
tributaries are glacial, there are no known

- g lacier-dammed lakes. Major floods can
result from fall rainstorms combined with
glacier melt. Occasionally the Parks
Highway is blocked. Soils in the northern
portion of this section tend to be easily
eroded. Moderately hard water of the
calcium-carbonate type is readily available.

3.3.9.3 Summit to Cook Inlet

From Summit the route follows either the
Alaska Railroad or the hrks Highway through
Broad Pass and down the wide glaciated
valleys of the Chulitna and Susitna rivers.
The northern 50 miles of this section is
located on a high terrace in the 5-mile-wide
glaciated floor of the Chulitna River
valley. Tributaries crossed tend to be
small and incised deeply into bedrock, and
floodplains are narrow; most are relatively
clear, draining the Talkeetna Mountains and
the southern slopes of the Alaska Range.

The lower 75 miles of this portion
follows the Parks Highway through the
Susitna Lowlands to Willow. This is
glaciated lowland containing many small
lakes separated by drumlins and eskers. In
this section there are crossings of the
Chulitna and several other significant
streams. The Chulitna is a steep,
gravel-bed river affected by large glacial
outburst floods.

The streams crossed south of the Susitna
River crossing are less active and tend to
be meandering or spl it channel with gravel
beds. Water quality of many of these
streams is excellent. Those draining the



SECTION 3.0 AFFECTED ENVIRONMENT

Talkeetna Mountains tend to be slightly
glacial. There is no pennafrost in this
area, and erosion potential is minimal.
Ground water is readily available and is of
the calcium bicarbonate type.

This 55-mile portion of the route leaves
the highway north of the village of Willow
and follows a route more or less on the
di vide between the Susitna and Litt 1e
Susitna rivers to the north shore of Cook
Inlet. Only one major stream, Willow Creek,
is crossed. However, the route crosses many
small streams and is in wetlands for much of
the distance. All streams crossed are
relatively clear, meandering, and have
gravel beds. Water quality is good and
ground water is readily available, although
there are few springs in that area.

3.3.9.4 Cook Inlet to Boulder Point

At the'point it would be crossed, Cook
Inlet is a l5-mile wide, shallow estuary.
During winter, ice floes drift with the
tide. The bed consists of silts and clays
over glacial gravel deposits. The bed
scour's easily to the gravel in response to
tidal currents.

From the Cook Inlet crossing the route
follows an existing gas pipeline
southwesterly for about 50 miles along the
coast to the terminal site at Boulder
Point. Six small, low-gradient, clear-water
streams draining lake basins are crossed, as
well as the Swanson River, a coastal stream
of scxne significance. Water quality of
these streams is good and groundwater is
readily available.

3.3.10 Marine Biology and Oceanography

3.3.10.1 Oceanography

The affected marine envi ronment woul d
consist of the area of upper Cook Inlet near
t he LNG faci 1it ies, t he marine te rmina 1, and
the marine pipeline crossing. The proposed
pipeline <:cross Cook Inlet to Boulder Point
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would be in an area of variable and
constantly changing bathymetry, strong
currents, very high tidal exchange, and
floating ice during much of the winter.
Currents in this area are driven more by
tides than wind, and bore tides form in the
area near the proposed crossing. Winds are
more severe in this area than in the
surround i ng te rrest ri ala rea due to the
funneling effect of the mountains on either

- side of Turnagain Arm and strong glacial
winds occur during the summer.

Sed imentat ion is high 1y va ri ab 1e, and
changes occur constantly in the area's
shoals and bathymetry. Major rivers
entering the inlet are all highly turbid
from glacial flour, and the 3 to 6 m/sec
currents generated by extreme tidal
exchanges scour the shallow bottom and
redeposit the clay/silt sediments constantly.

Ice from the tidal rivers in the area
scxnetimes covers 10 to 80 percent of the
inlet during severe cold spells. This pan
ice, though usually only 1 or 2 f~et thick,
is dangerous to ships without reinforced
hulls and to any structures placed in the
water. Upper Cook In let can freeze for
brief periods during extremely cold periods
with calm winds.

Water quality is good with respect to
most parameters except for turbidity, which
is very high. Potential sources of
pollution which could be exacerbated by the
TAGS project include the Port Woronzof
municipal waste discharge where primary
treated sewage from All:horage enters upper
Cook Inlet, the mouth of the Kenai River
where the City of Kenai discharges wastes,
and from several industrial sources near
Nikiski.

3.3.10.2 Marine Biol09X

A variety of seabirds, marine mammals
such as seals and sea lions, and fish are
present in upper Cook Inlet, but in low
numbers, probably due to the extreme tides
and turbid water and also to the low primary
and secondary production in the upper inlet.
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There is a large school of beluga whales
that uses the upper inlet as a feeding
ground duri ng the SUlTlllar when salmon mill at
the mouth of 20 Mile River. Su sitna. Portage
Creek. and many other west s ide streams.

F ish species of interest in the upper
inlet include all five species of Pacific
salmon. which are present when returning to
spawn in tributaries. ri vers and streams or
during outmigration of young smo1t. Pacific
cod. halibut. and sole. plus a few smelt and
hooligan (cand1efish). Most are present in
small nunbers and only during periods of
migration or seasonal movement. Excellent
razor clam beeches lie just south of the
proposed tennina1 area.

3.3. 11 Fish

The fish resources of the proposed route
were discussed in Subsection 3.2.11. Most
of that discussion holds true for the Cook
Inlet-Boulder Point route. Physical
char acteri st ics of surf ace waters in both
areas. including glacially turbid major
ri vers fed by clear tributaries. are
similar. and the species typically present
also vary little. Approximately 100 rivers
and st reams \a re crossed by the Cook I n1et
alternative route. (See Table 3.3.11-1)
In all five species of Pacific salmon are
present. as discussed in Subsection 3.2.11.
The fish resources are under more fishing
pressure along the alternative route.
Several primarily saltwater species are
present in the lower Susitna. including
hooligan (cand1efish). smelt. and coast
range sculpin. Also. there is little
personal-use fish netting on streams crossed
by the Cook In let route.

The pipeline would be buried at most
river and stream crossings but would be
elevated at some along the Cook
Inlet-Boolder Point route. including Tanana.
Nenana. Hurricane Gulch. and Montana Creek.
The route would parallel existing
facilities. and a major highway. a railroad.
and a high-voltage transmission line would
parallel the Cook Inlet-Boulder Point route
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Table 3.3.11-1 River or Stream Crossing From
livengood to Boulder Point by
Cook Inlet Alternative Route

Wi nter Creek
Fourth of July Creek
Eagle Creek
East Fork of the Chulitna River
No Name Creek
Hardage Creek
No Name Creek
Antimony Creek
No Name Lake Tri butary
Honolulu Creek
No Name Lake Tributary
Hurricane Gulch
No Name Tolovana Tributary
Gran i te Creek
No Name Tolovana Tributary
Pass Creek
Tatalina River (2 crossings)
Little Coal Creek
Washington Creek
No Name Tributary to Chilitna
Chatanika River
Byers Creek
No Name Tributaries to Minto
No Name Tributary to Chulitna

Lake and F1 ats
Troublesome Creek
GoldStream Creek
Chulitna River
Little Gold Stream Creek
5 No Name Tributaries to Chulitna
Tanana River
Trapper Creek
East Middle River
Rabideux Creek and Slough
Little Nenana
Susitna River
Nenana River
No Name Tributary to House Lake
Jul ius Creek and 2 Tributaries
Montana Creek
Glacier Creek
Goose Creek
Nenana River
Sheep Creek
No Name Tributary to Nenana
Caswe11 Creek
Birch Creek
Kashwitna River
Bear Creek
196-Mi 1e Creek
2 No Name Tributaries to Nenana
Little Willow Creek
Rock Creek
Wi 11 ow Creek
Perry Creek
Polly Creek
Little Panguingue Creek
No Name Tributary to Red Shirt Lake
Panguingue Creek
Fish Creek
Dry Creek
Tributary to Flathorn Lake
6 No Name Creeks
Mill er Creek
Riley Creek
Seven Egg Creek
Nenana River
Otter Creek
Carlo Creek
No Name Tributary from Scamp Lake
Slime Creek
Swanson River
Nenana River
No Name Tributary from Gooseneck Lake
Jack River
Cantwell Creek
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for most of the way. There are very few
streams crossed after the Cook Inlet-Boulder
Point route leaves the highway system near
Wi 11 ow.

Among the IlD re impo rtant st reams to be
crossed would be Willow Creek, which has all
fi ve species of salmon present and is
he avi 1y used by sport fi shermen; the Swanson
River, which has a highly vulnerable run of
silver salmon; and Montana Creek, which has
large runs of pink and chum and a major
rainbow trout population. Montana Creek
receives very heavy fishi ng pressure because
of its access ib i1 ity. Due to the 1ack of
existi ng infrastructure in the lo\'ler Susitna
River part of the route, access road
construction would be substantial all the
way to the mouth of the Susitna River.

3.3.12 Vegetation and Wetlands

The vegetation and wetlands traversed by
the proposed TAGS route south to the point
of di ve rgence (TAGS Milepost 395 near
Livengood) has already been described in
Subsection 3.2. 12. Except for coastal sedge
marsh in the Susitna Flats, no new
vegetation types would be transected by the
Cook Inlet-Boulder Point route. However,
the relative proportions of vegetation types
traversed would differ from those along the
Prince William Sound alternative.
Vegetation types occurring along the
proposed Cook Inlet-Boulder Point
alternative route are described under
Interior Taiga (Subsection 4.12). Even in
the lO\'ler Susitna River valley and Kenai
Peninsula port ions of the route, vegetation
types more closely resemble those of the
interior ~gion than of the south coastal
region.

Five broad vegetation types would be
affected by the Cook Inlet a1ternati ve south
of Livengood. In order of estimated
occurrence these types are: lowland
spurce-hardwood forest (approximately 39
pe rcent); up land spruce-ha rdwood fo rest (35
PE;!rc ent); bottom1 and sp ruce-pop 1ar forest
(1"S"'percent); alpine tundra (7 percent); and
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high shrub thickets (4 percent) (001 1976).
Although coastal sedge marsh was not
specifically treated by the 001 (1976), the
proportion of this type along the proposed
alternative route would be on the order of
one to two percent.

Lowland spruce-hardwood forest is found
along the route in the Minto Flats and
Tanana Flats north of the Alaska Range,
along the lower Susitna River, and on the
Kenai Peninsula portions of the route.

- Up 1and sp ruce-h ardwood forest occurs
primarily in the upper Nenana and Chu1 itna
river valleys along the route and is locally
interspersed in the lowland forest type on
better-drained sites. Bottomland
spruce-poplar forest is found immediately
adjacent to major rivers, most notably the
Tanana, Chul itna, and lo\'ler Susitna. Alpine
tundra is found in the passes through the
Alaska Range and locally along floodplains.
Coastal sedge marsh borders upper Cook
Inlet, mostly in the Susitna Flats.

The major wetland areas crossed by the
proposed alternative route are lowland
spruce-hardwood forest and lowland bogs and
marshes in the Minto Flats, Tanana Flats,
lower Susitna River valley, northwestern
Kenai Peninsula. Additional minor wetland
areas include shrub thickets, moist tundra
above treeline in the Alaska Range, and
shrub thickets on floodp lains, and coastal
marshes in upper Cook Inlet, e~ecially the
Susitna Flats.

3.3.13 Wildlife

The species of large terrestrial mammals
found along the proposed Cook Inlet
alte~native route south of Livengood are the
same as those described in Subsection
3.2.13, with two exceptions--bison and
mountain goats do not occur along this route.

The proposed route passes through
important winter concentration areas for
moose, including major riparian habitats in
a nUnDer of sections along its length (ADFG
1973, 1985). Most moose populations of
sout hcentra1 Alaska are subjected to heavy
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hunting pressure, both legal and illegal, as
a result of the proximity of major centers
of human population. The route ski rts the
western edges of the ranges of the Delta.
Yanert. and Nelchina caribou herds and the
eastern edge of the range of the Denali
caribou herd as shown in Figure 3.2.13-1.
Only a very small port ion of the Nelchina
he rd woul d be expected to contact t he route,
primari ly in fall and winter. Dall sheep
occur adjacent to the route in the Alaska
Range, most notably in the Windy Pass area.
Compressor Station No. 8A would be only a
few miles from winter sheep range on Mount
Healy but should have negligible noise
impact due to the distance.

Black bears are abundant along much of
the proposed alternative, especially in the
Tolovana River/Minto Flats area, the
Chulitna and lower Susitna ri ver valleys,
and the Kenai Peninsula lowlands. Brown
bears occur in moderate densities in the
Alaska Range and Kenai Peninsula portions of
the proposed route and in lower densities
elsewhere along the route (ADFG 1976a, b).
Wolves occur along the entire proposed route
and are subjected to heavy trapping and
hunt ing pressure in areas near human
population centers, particularly on the
Kenai Peninsula.

The species cOl1llosition of the avif auna
along the proposed Cook Inlet alternative
route south of Livengood is essentially the
same as described for the Yukon and Copper
river drainages under Subsection 3.2.13,
with the addition of a number of
marine-oriented species in the upper Cook
Inlet region.

The most impo rtant habitats that would
be affected by the proposed alternative
route are the prime waterfowl nesti ng and
staging areas along the eastern Minto Flats,
lo~r Susitna River valley (especially the
Susitna Flats), and the Kenai Peninsula
lowlands. Coastal sedge-marsh habitat in
the upper Cook Inlet region hosts breeding
densities of up to 60 ducks/square mile, and
the Susitna Flats and Minto Flats are
considered to be "especially sensiti ve and

3-92

import ant from the standpoint of maintaining

undisturbed habitat" (ADFG 1976b). The
impacts would be considered moderate.

The proposed alternative route would
traverse nesting habitats of several raptor
species. Bald eagles nest in lowland areas
and river valleys (except in the Alaska
Range); the species is a common nester along
the lower Sus itna Ri ve r. Low numbers of
golden eagles nest near the route in the

- Alaska Range, but the amount of habitat for
cliff-nesting raptors is very limited
elsewhere along the route. There are
records of peregrine falcons nesting nea~

t he proposed route sout h of Li vengood (U SFWS
1982). Low to moderate nesting densities of
several hawk and owl species occur in
forested habitats along the route.

3.3.14 Endangered or Threatened Species

The threatened or endangered species of
concern for either route are listed in Table
3.2.14-1. Peregrine falcon have been
sighted along the Nenana and Susitna ri vers,
but no nest sites have been reported in this
area. There are reports of historic
peregri ne falcon nesting near the proposed
route just sout h of Livengood (N SFN S 1982).

Seasonably large concentrations of bald
eagles gather along the lower Susitna River.
and there are several nest sites along the
Tanana and Sus it na ri vers and t he coast of
the Kenai Peninsula. Eagles gather to feed
on hooligan in the lower Susitna in May and
June and may occur in concentrations of 50
or rrore in one small stretch of the river.
Eagles also congregate at the mouths of
upper Cook Inlet ri vers to feed on fi sh
scraps, especially at locations where fish
are cleaned by sports fishennen.

There are two threatened plant species
candidates listed along the Cook Inlet
route. These are the Smelowskia borealis
and the pink dandelion (Taraxacum
carneocoloratum). Both species are found in
high passes in the Alaska Range.
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3.3.15 Recreation, Aesthetic s, and Wildlife

Recreational use of much of this region
is high, and there are many high-quality
recreation areas available. Most of the
state's population is concentrated near the
route, and requi rements for recreation are
intensive.

Rec reat i ana1 oppo rtun it i es in the
vicinity of the Cook Inlet-Boulder Point
route include seasonal and year-round
activities such as hiking, hunting, sport
fishing, camping, sight-seeing, boating,
cross-country skiing, snowmobiling, dog
mushing, cycling, wildlife viewing,
ice-skating. berry picking. and recreational
min i ng. Outdoor acti vit i es depend on
weather. time of year. and access. Since
the route parallels a year-round highway and
railroad system most of the way. access to
the area is generally good. However. lack
of roads and developed infrastructure.
private land. and extensive muskeg hinder
more extensi ve use especially in sumner.
Aircraft, boats. and all-terrain vehicles
offer considerable off-road access duri ng
certain times of the year. Such use is very
heavy all along the route during the
Septerrber hunting season and in certain
locations during the winter.

The Denali National Park and Preserve
1i es roughly midway between An:horage and
Fai rbanks adjacent to t hi s route. It is a
scenic area of national and international
impo rtance with Mount Mel< inley. the highest
North American peak. surrounding mountains
nearly as high, rolling alpine tundra
vistas. and wildlife resources such as
gri zzly bear and caribou available to
viewers nearly every day of the summer.

In 1984 approximately 400,000
rec reati ona1 vi s its were recorded in Denali
National Park and Preserve. accounti ng for a
total of almost 200.000 overnigit stays.
This nurrber of visitors doubled over the
previ ous 10-year peri od. Vi si tors engage in
wil dl ife vi ewi ng. photograp hy. campi ng.
hiking. and mountain cTimbing. FaCilities
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in the park are available for motorhomes.
trailers. and tents at specific locations
along the park road. Shuttle busses are
available during the summer to take visitors
along the p"ark roa,d to Eielson Visitor
Center and to Wonder Lake on an hourly
basis. The busses operate as wildlife tours
also. Visitors can drive personal vehicles
into the park before June and after the
first of September each year.

The state has developed several
high-quality recreational areas along the
Parks Highway. Following is a list of most
important recreational areas administered by
the State of Alaska. Division of Parks, near
the Cook Inlet corridor. Recreational uses,
size. and locations are given.

Denali State Park - Cantwell, 282,000
acres, various acccess points for
camping, canoeing. fishing; Byers Lake
is the largest and most heavily used
campground

Nancy Lake Recreation Area - Willow,
22.685 acres camping. picnicking,
canoeing, and fishing

Willow Creek Wayside - Willow. 40 acres
campi ng and fishi ng

Little Susitna Wayside - Houston. 25
acres. camping. picnicking. swimming,
fishing. and boating

Bernice Lake Wayside - Kenai, 7 acres
camping, boating. canoeing. fishing. and
swimming

Captain Cook Recreation Area - Kenai.
3,620 acres camping. boating. canoeing.
fishing, and SWimming

The Cook In let-Boulder Point alternative
route traverses or has the potential to
traverse several state or local parks and
recreation and wildlife areas designated as
4(f) sites by the DOT. These include: the
Susitna Flats State Game Refuge; Denal i
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State Park; Nancy Lake State Recreational
Area; the Kenai National Moose Refuge, and
"the Captain Cook State Recreation Area. The
route traverses 8 miles of military
reservation at the Clear AFS.

Northern Cook Inlet salmon are an
impo rtant recreat iona1 resou rces. Most
~ort fishing for salmon in the area is in
f reshwate r st reams.

Chinook, sockeye, pink, chum, and coho
salmon are found in varying combinations and
abundances in major tributaries of the
Susitna River and most other streams which
enter Cook Inlet.

Hooligan ~awn in the early spring in
several of the rivers on the east side of
Cook I nlet, inc1udi rg 20-mile Ri ve r and the
Susitna and Kenai rivers and provide sport
and subsistence fishing opportunities at
that time.

A major sport fishery has developed for
salmon during the summer in many of the
Sus itna t ributari es. Those f 10wi ng into the
Susitoa River from the east, such as the
Wi llow, Kant i shna, Sheep Creek, Goose Creek,
and Montana Creek, would be crossed by this
pipeline rig ht-of-way. These ri vers are
major recreationa"l resources during the
SU!1TfEr months and recei ve extremely heavy
usage on weekends in June and July.

Hunti ng is an extremely popular acti vity
on or near the Susitna and Swanson rivers
and the Parks Highway duri ng September.
There is also considerable spring bear
hunting along the Susitna River.

3.3.16 Cultural

Subsection 3.2.16 summarizes the
affected environment for cultural resources
for the Cook Inlet alternati ve route north
of the Alaska Range.

In southcentra1 Alaska the relationship
between the early Athapaskans and the people
known to have occupied sout hcentra1 Alaska
at an earlier date is not well understood
(Cook 1975). It is known that by 500 A.D.
Athapaskans occupied interior Alaska and
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utilized a subsistence strategy similar to
that assumed for the people of earlier
pe riods.

Linguistic studies by Kari and Krauss
(1980) indicate that the Cook Inlet
alternative route area was occupied in
recent history by Athcpaskan-speaki ng
people. In general the southern portion of
the project near Cook Inlet was occupied by
Tanaina and the northern portion of the
route was dominated by the Ahtna Indians.
The origin of either group is not well
understood, but it appears the Ahtna may
have occupied the interior area for a
considerable time (Workman 1977). The
Tanaina probably are recent arrivals to the
upper Cook Inlet area (Osgood 1966, Reger
1977) •

The first recorded European contacts
were related to the exploration of Captain
James Cook, who sailed into the inlet in
1778. A Russian trader with the Zaikov
expedition had established trade links with
the Ahtna Indians by trading through the
coastal Chugach Eskimos in the early 1700s
(de Laguna 1972).

By 1783 trading camps established along
Cook In let later became staging areas from
which military and geological survey parties
explored and mapped interior Alaska during
the late nineteenth century (Eldridge 1900;
Learnard 1900). By the late 1800s, gold
prospectors were searching much of the
Susitna River basin. In 1903 gold was
discovered on Ga1ina Creek, later renamed
Valdez Creek, which became the center of
Susitna basin gold mining. Overland trails
and supply routes developed. Most of these
routes utilized the Richardson Trai 1, which
originates in Valdez, since there was no
convenient unloading facility on Cook
Inlet. Consequently, the movement of men,
supplies, gold, and furs to and from the
Alaska Interior was primarily east of the
Talkeetna Mountains.

It was not until around 1915 that there
was renewed interest in tran~ortation

routes to the middle and lower reaches of
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the Susitna Valley. Congress authorized
construction of the Alaska Railroad and a
no rthern route was selected which eventually
paralleled the Susitna Ri ver for much of the
way to Fairbanks. The rai 1road was
camp leted in 1923 (F itch 1967). Roadhouses
were built simultaneously with the
construction of the railroad. At one time,
up to 50 roadhouses existed along this
route. Of these, only the Wasilla Roadhouse
near Knik is on the National Register. It
wasn't until 1973 that the Parks Highway was
camp leted. Until then, the only access to
the Fairbanks area and to Cantwell-Denali
National Park was via the Richardson and the
Denali highways. The Denali Highway between
Paxson and Cantwell is still a gravel road.

3.3.17 Stbs i stence

The area affected by the proposed Cook
Inlet alternatives has been divided into
three subregions for the purpose of
discussing the distribution of subsistence
resources and community harvest activities.
These coomunit ies are: Nenana, upper Cook
Inlet, and the Arehorage/Kenai Peninsul a.

3.3.17.1 Nenana Corridor Communities

The Nenana Corridor begins approximately
at Livengood and ends at Denali National
Park and Preserve. Fi ve potentially
affected coomunities are located in the
corridor--M into, Nenana. Anderson-C lea r,
Healy-Sultrana, and Md< inley Vi llage. Of
these communities, Minto is a predominantly
traditional Athapaskan village; Nenana has a
mixed population of Nati ve and non-Nati ve
residents; and the remainder have small
non-Nati ve commun it i es wit h economic s that
revolve around the military, mining, and
se rvi ce-tourism.

3.3.17.2 Availability of Subsistence
Resourc es

. Four major typ es of subs istence
resources are utilized by Nenana Corridor
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communities.

Hunting for moose, caribou. bear, sheep,
rabbits, and a variety of bi rds and
waterfowl.

Fishing for salmon, char, cisco,
grayling, and other species.

Trapping various furbearers. inclUding
beaver, mart in, fox. muskrat, wo If.
wolverine, marmot, and lynx.

Co llecting various plant resources for
food and other needs, including berries,
roots, seeds. fuel wood. and
const ruct i on mate ri al s.

Moose are the most important subsistence
resource of this area. In Nenana, 95
percent of surveyed households reported
participating in moose hunting during a
12-month period of 1981-82 (ADFG 1986).
Moose hunting takes place along rivers and
off the road systems, primarily in the fall,
but it may continue into the winter months.
Important use areas include the Minto Flats;
the Tanana. Tek1ini ka, To 1ovana, Chatani ka,
and Wood ri vers; and along the Parks Highway
as far south as Cantwell. Boats and
all-terrain and highway vehicles are
coomohly used during the fall for hunting
access; snowmobiles are used in winter when
snow cover permits.

Compared to moose. caribou. bear. and
Dall sheep are less important, and hunting
is more likely to take place further away
from the TAGS corridor. Increased expense
and effo rt. coopet it i on wit h spa rt hunte rs.
and concerns about depleting the resource
are mentioned as reasons for low hunti ng
effort for these species (Shinkwin and Case
1984). Hunting for these animals mostly
takes place in the fall. although bear are
also hunted in spring. Though they may not
represent a large portion of subsistence
harvest. many households participate in
hunting for small game, birds. and
waterfowl. In Nenana a recent survey showed
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that household participation was 82 percent
for hare, 77 percent for waterfowl, and 73
percent for ptarmigan and grouse (Shinkwin
and Case 1984). Peak waterfowl hunting
occurs in Septerrtler along rivers, lakes, and
sloughs, part icularly in the Minto Flats and
the Linden Lakes areas. Up land game bi rds
and rabbits are harvested throughout the
year.

Fish are another important subsistence
resource, particularly for the community of
Nenana, which harvests chinook, chum, and
other salmon on the Nenana and Tanana
rivers. Fishwheels and set nets are used to
harvest salmon. Most fishwheel and set net
sites are concentrated along the Tanana
Ri ver within 6 miles up and downstream from
Nenana. Communities to the south of these
ri ver systems tend to be less dependent on
salmon and harvest other fish resources.
Salmon fishi ng takes place in sUlTITEr.
Fishing for other species, such as cisco,
grayling, and char, occurs during winter
using set gill nets deployed under the ice.

Game Management Unit (GMJ) 20, which
includes this segment of the TAGS
alternati ve route, is one of the most.
heavily used trapping areas in the Interior
(ADFG 1986). The are a' s pop u1at i on and road
access contribute to this high use.
Acti vities are concentrated along the 'Parks
Highway and side roads and along the river
systems. Trappi ng provides an impo rtant
supplementary source of cash and products
for local handicrafts. Snowmachines are the
most commonly used means of access to
trappi ng areas, although dog sleds and
ain::raft are also used.

3.3.17.3 Community Use Patterns

Minto is a traditional Nati ve community
with road access to the Elliott Highway.
Moose, salmon, waterfowl, and small game are
important components of the diet. Residents
utilize the Tanana River and its tributaries
and the area between the community and the
Elliott Highway for subsistence activities.
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Additional information on subsistence
characteristics of Minto is presented in
Subsection 3.2.17.

Of the other communities in this area,
Nenana is the only one with a significant
Native population; 46 percent in 1980 (ADFG
1986). The economy is a mix of traditional
subsistence and wage employment. Moose and
salmon are among t he most impo rtant
subsistence resources, and household
participation in hunting for waterfowl,
upland game birds, and small game animals is
also high. Harvest acti vites are
concentrated along the waterways accessed by
boat (rivers, sloughs, and lakes) and along
the Parks Highway and secondary roads.

The remaining three communities are
predominantly non-Native and are wage
errployment oriented, although subsistence
contributes to their economies. Subsistence
activities are oriented towards hunting of
moose, waterfowl, upland game birds, sheep,
and small game animals and trapping.
Subsistence activities are focused along the
Parks Highway and adjacent areas whe re
access is available.

3.3.17.4 Upper Cook Inlet Communities

The upper Cook Inlet section of the
route stretches from just south of Denali
Park and Preserve along the Parks Highway to
Houston. The area includes six
communities: Cantwell, Summit, Talkeetna,
Montana Creek, Willow, and Houston. These
communities are primarily non-Native and
have wage based economies with some
contributions by subsistence.

Considered part of the Railbe1t area,
the nature of subsistence activities of
these communities is a mix of rural and
urban, unlike traditional Native
communities. Because of their location and
road access, they do not meet the present
state definition for subsistence users, and
their harvest of fish and wildlife is
considered to be recreational. In addition,
several rrore rural communities located off
the Parks Highway may use the proposed route
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area for subsistence purposes, including
Petersvi lle, Peters Creek, and Trapper Creek.

3.3.17.5 Availability of Subsistence
Resources

Resources used for subs istence by these
communities are similar to those of the
Nenana Corridor and include moose, caribou,
bear, Dall sheep, salmon and other fish,
waterfowl and up land game bi rds, small
mammals, furbearers, and berries and edible
plants. Harvest periods are also similar to
that of the Nenana Corridor. Moose are
hunted dur; ng the fall months along the
Parks and Denali hi ghways and the various
systems connected to them by boat along the
Susitna and Chulitna rivers and their
tributaries. Access is sometimes by
airplane. Salmon are harvested by rod and
reel fran June through Septenber. Access is
usua lly by boat and the road systems. _
Harvest of nonsalmonids occurs year-round.
Waterfowl are also harvested during fall,
along with small game into the winter.
Trappi ng begi ns inN ov entler and continues
into Ap ri 1 and May except du ri ng wa rm
sp ri ng s (ADFG). Access is along the road
system, by boat, and by snowmcchine.

3.3.17.6 Community Use Patterns

The small and rural communities along
the TAGS alternative route in upper Cook
Inlet area have wage employment economies
although harvest of fish and wildlife and
trapping contribute to the economy. Though
specific data are not readily available on
household participation in fish and wildlife
harvest, it appears that moose is the most
impo rtant subs i stence resou rce, fo 1lowed by
salmon. Many households are likely to
participate in hunti ng for waterfowl and
small game and to a lesser extent sheep and
caribou, which are less accessible and
require greater effort. Trapping
contributes to cash income in most of the
smaller communit ies.
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3.3.17.7 Anchorage-Kenai Peninsul a
Communities

This segment of the alternative route
runs from Wasilla to the Boulder Point LNG
terminal site on the Kenai Peninsula. The
affected communities include Big Lake,
Anchorage, Nikiski, Kenai, and Soldotna. As
was the case for the upper Cook Inlet
communities, they are connected to Anchorage
by the Railbelt transportation system and

- are not legal subsistence hunting and
fishing areas. Specific subgrotps in all of
these communities participate in subsistence
acti vities, particularly Nati ves on the
Kenai Peninsula.

3.3.17.8 Availability of Subsistence
Resources and Community
Pa rti ci pati on

As for the upper Cook Inlet communities,
fi shi ng and moose hunt i ng are pop u1ar
subsistence and recreation activities.
Salmon fishi ng occurs from May to October in
streams in the Mat-Su Valley and in streams
along the coast of the Kenai Peninsul a. The
Susitna and Little Susitna rivers, located
near the alternati ve route, are popular
rivers fer salmon fishing. Rod and reel is
the primary. method of harvest, although a
personal use set-net salmon fishery is often
opened in certain areas along the route.
Access to fishing areas is by road, boat,
and ai rp lane. A random samp le of households
in the Anchorage and Pa lmer/Wasi 11 a showed
that 1978-79 household participation ranged
from 28.6 to 39.9 percent for freshwater
fishing (ADFG 1985). Fishing for rainbow
trout, grayling, burbot, and other
freshwater species occurs throughout the
year along the area's rivers, lakes, and
st reams.

Though not quite as popular as fishing,
the Alaska Public Survey of An:horage and
Palmer/Wasilla showed that 1978-79 household
participation in moose hunting ranged from
13.2 to 21.4, percent. Popular moose hunting
areas include GMJ I s 16 A and B along the
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Susitna Ri vert 14 A-C to the east, and 15 B
and C on the northern Kenai Peninsula.
Hunt i ng tak es place primari 1y du ri ng the
month of September. Access is by road.
boat, snowmobile, and ai rp lane.

Other important subsistence/recreation
activities include hunting for waterfowl
along coastal flats and wetlands (with seven
percent household participation) during
Septerrber and October and hunting for small
game (8 to 11 percent household
participation). Popular waterfowl hunting
areas along the alternati ve route include
the Susitna Flats and the Chickaloon Flats
on the Kenai Peninsula.
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SECTION 4.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION AND ALTERNATIVES

4.1 INTRODUCTION

This section analyzes and discusses
potential environmental consequences from
acti vities associated with the prq>osed TAGS
project and the Cook Inlet-Boulder Point
alternati vee The alternati ve route is
discussed in Section 1.0. The actual
project might differ somewhat from the
scenario presented in Section 2.0 in that
minor changes in routing, compressor station
locations, stream crossirgs, and other
modifications would be expected; however,
the types and ma]nitude of the potential
effects of such modifications should be
reasonab ly comp arab1eo Requi red pe nnit
app lications such as those for stream
crossi rg s, air and water emission
discharges, and land use would require
considerable additional site-specific
information and discussion of impacts.

This section tiers on existing EIS
consequences sections such as those found in
the TAPS, ANGTS, and the El Paso EIS·s
previously discussed in Subsection 3.1 and
are incorporated herein by reference
wherever app licab le. I t includes
appropriate discussions as well as updated
information on each subsection.

Discussion considers the applicant's
proposed mitigation measures. described in
Section 2.8 as project features that would
be implemented. In addition. the impact
assessment section considers en vi ronmenta 1,
social. and engineering stipulations
included in the TAPS Grant of Right-of-Way
dated January 23. 1974 and the ANGTS Grant
of Right-of-Way dated December 1. 1980 (see
Appendices E and F respectively.) Table
4.1-1 defines the significance level of
environmental effects terminology used
throughout this section.

4.2 PROPOSED TAG PROJECT TO ANDERSON BAl

4.2.1 Introduction

.The followi ng subsections describe the
environmental consequences for the proposed
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route from Prudhoe to Anderson .Bay. The
topics result from issues deri ved at scoping
meetirgs and agency comnents. In all cases
the identification of consequences begins at
the northern end of the route and proceeds
souttward, unless there is 'a statewide
description. The technical sections are
grouped into similar or related topics
whenever possibl e.

Socioeconomics

4.2.2.1 Statewide TAGS Impacts

4.2.2.1.1 Population and Employment

The most significant socioeconomic
impact of the TAGS project during
preconstruct ion and construction phases
would be increased pq3ulation and
employment. The preconstruction phase would
last about three years and requi re about 375
personnel in Anchorage to work on design
definition and pennittirg. During the
fi ve-year detailed design and construction
phase, average annual TAGS employment would
peak at more than 7,200 people (Table
4.2.2-1). By comparison, employment on the
TAPS pipeline peaked at an annual average of
nearly 22,000 peq> 1e.

During the fi ve-year construction phase.
an average 950 project management,
administration, and related support staff
would be based in Anchorage. During the
first two years of the construction period
there would be very little construction
craft employment along the pipeline
corridor. One exception is that about 1,500
personnel would be working on the 1iquified
natural gas (LNG) plant and marine tennina1
facilities in Valdez.

Du ri ng pe ak const ruct i on about 80
pen::ent of the direct project employment
would be in craft positions. A major
problem during the Alyeska project was a
shortage of skilled. experienced workers in
certain crafts. To evaluate the potential
availability of craft workers. TAGS
construction craft requirements were



Table 4.1-1 Definitions of Environmental Impacts

EFFECT LEVEL DEFINITION

Physical Resources~

Major

Moderate

Minor

Negligible

Biological Resources~

Major

Moderate

Minor

Negligible

Widespread modification of considerable severity
in land forms, surface appearance, or contamination
of surface resources lasting more than 20 years.

Local modification of considerable severity in land
forms, contamination of physical resources lasting
more than 20 years or widespread modifications
lasting less than 20 years.

Localized, relatively isolated change lasting less
than 10 years with no observable modification in
surface appearance.

Little or no change in surface appearances.

Widespread, long-term change in habitat quality,
abundance, or distribution of species.

Widespread, short-term modification or local
long-term modification

Short-term local change

Nondetectable change in habitat, etc.

Social/Cultural Resources:

Major

Moderate

Minor

Negligible

Substantial change in government policy and planning
or likely to have long-term effect on residents
social or cultural resources.

Some modification of policy, or has short-term
effect on local residents.

Minor modification in government policy required,
predictably marginal or barely detectable effect.

Has nondetectable effect on social/cultural
resources of area residents.

Note: Long-term is defined as 20 or more years
Short-term ;s defined as less than 20 years
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Table 4.2.2-1 TAGS Projected Employment
by Job Type

Construction Phase

JOB TYPE YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5

Construction Managers 18 29 162 167 134
Admin. Managers 4< 7 40 50 46
Purchase Agents 4 6 33 31 31
Accountants 6 9 49 47 38
Computers Techs/Progs 6 9 49 47 38

Engineers 28 46 253 241 172
Attorneys 1 1 8 -9 11
Life &Physical Scientist 1 2 12 12 8
Public Relations 1 1 7 9 6
Personnell/Labor Relation 3 4 24 30 31

Engineering Techs. 45 72 396 504 459
Secretaries 5 8 46 47 42
Bookkeepers 5 8 46 <47 42
Office Machine Opers 5 8 46 47 42
Clerks < .14 23 125 132 107

Carpenters 3 5 26 43 34
Caterers 19 31 171 201 191
Concrete Workers 0 0 0 3 2
Electricians 6 10 54 127 266
Sheet Metal Workers 8 13 73 67 44

Laborers 74 119 661 1395 1187
Operating Engineers 148 237 1310 1887 1606
Painters 0 1 3 6 48
Pipe Fitters 10 17 93 638 457
Welders 6 10 55 139 186
Teamsters 98 158 872 1276 674

TOTAL 520 B34 4612 7202 5902

Source: Yukon Pacific Corporation
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compared with peak A1yeska employment. union
membership. and union unemployment. The
results of this analysis. summarized in
Table 4.202;'2. show that the number of
unemployed in most crafts exceeds the number
of workers in that craft who might be needed
during construction of TAGS.

Since the welders union is not based in
A1ask a, rna ny of these worke rs would be
imported from the Lower 48. The TAGS
project would requi re a peak annual a~rage

of less than 600 welders compared to nearly
1.400 on the A1yeska project.

MUch of the negative impact associated
with the A1yeska project resulted from the
need to import workers with pipeline-related
construction experience. At that time most
of the contractors we re also new to A1ask a.
Today. most of the major contractors who
would likely bid on the TAGS project have
extensi ve Alaska experi ence and have
developed a cadre of Alaska workers who have
the skills and experience to work on the
TAGS project. Certain management and
technical personnel and some highly skilled
crafts personnel would still have to be
brought in. but most positions probably
could be filled from within the state. It
should be noted. however. that the state
labor market. particularly the availability
of craft workers. could decrease
dramatically between now and when TAGS is
built due to outmigration and shifts to
ot her emp loyment.

In addition to direct employment of
about 7.200 people the TAGS project would
create about 3.400'indirect jobs during
construction {Table 4.2.2-3}. These
statistics do not include the conditioning
plant. additional North Slope field
development. or state and local government
emp 1oyment.

.. During the operations phase TAGS would
employ about 550 people in Alaska: 100 in
Valdez. l!:£) in Anchorage. 100 in Fairbanks.
and 200 {in two-weeks-on/one-week-off
shifts} at the 10 compressor stations. As shown in
Tables 4.2.2-4 and 4.2.2-5, the project would
also generate indirect employment of about
1.250 jobs during the operation phase.
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Table 4.2.2-6 estimates the o~rall

population gain {workers and families}.
duri ng the fi ve-year TAGS constructi on
pe ri od at about 10.600 pe rsons. 0 uri ng
construction most pq>ulation impacts would
be concentrated in the communities along the
corridor. In the two years following
project completion. however. most of this
population gain would be lost. As Table
4.2.2-4 shows. by the fifth year of TAGS
operation the total statewide pq>ulation
gain as a result of the TAGS project would
be about 2.000.

4.2.2.1.2 Infrastructure and Social Impacts

The long lead time available to plan for
the TAGS project and the surplus of
facilities and services currently available
should he lp relieve i nfrastructu re impacts
of the project. For the most part Anchorage
and the communities along the prc4Josed TAGS
route could accommodate most anticipated
impacts without building new facilities.
During the Alyeska project housing shortages
were the primary cause of the rapid
inflation. Today. however. housing
surpluses are the rule in Anchorage and in
nearly all the communities along the
proposed TAGS route. In fact surplus
capacity exists throughout the public and
private sectors due to the billions of
dollars in state-funded construction for new
schools. airports. highways. hospitals.
roads. fire departments. government offices.
1ibraries. community centers. and other
public facilities.

This growth was matched by vast
expansion of the state's banking industry.
retail trade. service sectors. and other
infrastructure. Most of the state's utility
providers have substanti a1 excess c~ acity •
and vacancy rates are high for all types of
retai 1. commercia 1. and industrial space.
Services such as trucking would need to
expand. but this can readily be accomplished
without negatively affecting existing
customers. The extent to which the state's
infrastructure would still have a surplus
when TAGS is constructed depends on future



Table 4.2.2-2 TAGS Peak Craft Employment Compared To Alyeska

Alyeska Current Union TAGS
Craft Peak Union Unemployment Peak

Employment Members Unemployment

Carpenters 509 2,547 724 43

Caterers 1,254 2,811 979 201

El ectrici ans 761 570 380 127

laborers 3,323. 1,981 1,169 1,395

Operators 4,593 2,800 924 1,887

Plumb/Pipe Fit. 946 1,560 208 638

Welders 1,379 NA NA 139

Teamsters 3,224 8,776 2,721 1,276

Other 1,533 NA NA 76

Sub Total 17,522 21,045 7,105 5,782

Source: Alaska Department of labor, Research and Analysis Section "Union Membership and
Percent Out-of-work," Juneau, Alaska, 1980-1985 and "Community Information Quarterly,"
Fairbanks North Star Borough, Volume I. No.1, February 1973.
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Table 4.2.2-3 Trans-Alaska Gas System
Construction Phase Increases

Alaska Nonagricultural Employment \

Year-l Year-2 Year-3 Year-4- Year-5

Mining 80 79 84 10 7
. Oil &Gas 0 0 0 0 0

Other Mining 84 79 84 10 7

Construction 716 1221 5150 8063 6758
TAGS 520 834 4612 7202 5902
Other 196 387 538 861 856

Manufacturing 10 14 64 99 82
Logging 0 0 0 a 0
Sawmills 0 0 0 0 a
Pulp & Paper 0 0 0 0 a
Seafood Processing 0 0 0 0 0
Other Manufacturing 10 14 64 99 82

Transportation, Comm •• &Public
Utilities 189 189 310 515 638
Trucking 60 52 80 112 118
Water Transportation 114 94 91 111 121
Air Transportation 11 20 78 134 133
Other Transportation 1 6 18 46 87
Communications 2 13 32 84 141
Public Utilities 1 5 11 28 39

Wholesale Trade 28 56 294 506 480
Motor Vehs. &Parts 1 4 9 23 27
Constr. Matls" Elec. &H'Ware 2 5 15 32 30
Building Matls. &H'Ware 3 9 21 51 59
Other Retail Trade 7 38 91 242 368

Services 147 198 422 719 849
Health, Legal &Membership Orgs. 6 28 78 188 308
Other Services 141 169 344 531 541

Finance, Insur. &Real Estate 7 39 97 252 408
Banking 2 13 33 86 142
Other 5 26 64 166 266

Government 0 0 0 0 0
Federal 0 0 0 0 0
State 0 0 0 0 0
[ocal 0 0 0 0 0

Miscellaneous 0 0 0 0 0

Total 1103 1764 6427 10437 9662

Source: Yukon Pacific Corporation
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Table 4.2.2.4 Trans-Alaska System
Operating Phase Increases

Alaska NonAgricultural Employment

Year-1 Year-2 Year-3 Year-4 Year-5

Mining a a a a a
Oil &. Gas a a a a a
Other Mining a a a a a

Construction 8 27 31 29 26

Manufacturing 7 7 7 7 7
Logging a a a a a
Sawmills a a a a a
Pulp &. Paper a a a a a
Seafood Processing a a a a a
Other Manufacturing 7 7 7 7 7

Transportation, Comm., &. Public
Utilities 703 739 762 773 778
Trucking 2 5 8 9 9
Water Transportation 2 7 7 7 7
Air Transportation 2 7 9 10 10
Other Transportation 551 558 566 570 572
Communications 3 16 25 29 32
Public Utilities 142 146 147 147 147

Wholesale Trade 63 73 78 79 79
Motor Vehs. &. Parts 1 3 3 3 3
Constr. Matls, Elec &. H'ware a 2 2 2 2
Other Wholesale Trade 62 68 72 74 74

Retail Trade 12 48 61 64 65
Motor Vhs. &. Parts 2 7 12 14 14
Building Matls &. H'ware ·3 8 6 6 6
Other Retail Trade 8 32 42 44 45

Services 700 741 765 770 773
Health, Legal &. Membership Orgs. 9 36 57 62 65
Other Services 691 705 708 709 709

Finance, Insur. &. Real Estate 35 75 97 106 110
Banking 3 17 24 27 29
Other 32 59 73 79 82

Government a a a 0 0
Federa1 a 0 0 0 0
State 0 0 a 0 0
Local a a 0 0 0

Mi sce11 aneous a 0 0 0 0

Total 1528 1711 1799 1828 1838

Source: Yukon Pacific Corporation
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Table 4.2.2-5 Trans-Alaska Gas Project
Selected Local Area Impacts

Operation Phase

Local Area Year 1 Year 2 Year 3 Year 4 Year 5

Direct and Indirect Employment (Jobs)
Statewide 1528 1711 1799 1828 1838
Anchorage 743 832 874 889 893
N'Slope Borough 79 88 93 94 95
F'Banks Borough 291 325 342 348. 350
Valdez City 25 28 29 30 30
G'Allen/Copper Center 60 67 71 72 72

Direct and Indirect Resident Personal Income (Mill ions 1986$)
Statewide 71.3 84.7 91.8 95.9
Anchorage 35.9 42.6 46.2 48.2
N'Slope Borough 1.0 1.2 1.3 1.3
F'Banks Borough 12.5 14.9 16. 1 16.8
Valdez City 1.2 1.4 1.6 1.6
G'Allen/Copper Center 1.0 1.0 1.0 1.0

Retail Sales (Millions 1986$)
Statewide 29.9 35.5 38.5 40.2
Anchorage 15.0 17.8 19.4 20.2
N'Slope Borough .4 .5 .5 .5
F'Banks Borough 5.2 6.2 6.7 7.0
Valdez City .5 .5 .6 .6
G'Allen/Copper Center .4 .4 .4 .4

100.0
50.3
1.4

17.6
1.7
1.0

42.0
21.1

.5
7.3

.7

.4

TAGS Property (Millions 1986$)
Statewide-------------------------------------------------------------------$ 9,400
Anchorage (Offices and Storage Facilities)----------------------------------$ 25
N'Slope Borough (2 Compo Stations; 175 miles pipe)-------------------------$ 1,380
F'Banks Borough· (2 Compo Stations; 85 miles pipe; office/storage)---------$ 810
Valdez City· (20 miles pipe)------------------------------------------------$ 2,030
G'Allen/Copper Center (1 Compo Station; 22 mile pipe)-----------------------$ 165

Other Property Value Increases (Millions 1986$)
Statewide-------------------------------------------------------------------$ 22
Anchorage-------------------------------------------------------------------$ 11
N'Slope Borough-------------------------------------------------------------(small)
F'Banks Borough ------------------------------------------------------------$ 4
Valdez City-----------------------------------------------------------------$ 1
G'Allen/Copper Center-------------------------------------------------------(small)

Notes:
(1) Compressor Stations in North Slope Borough (2), Fairbanks Borough (2). and Glennallen/

Copper Center Area (1). Two other compressor stations located outside localities
listed here.

(2) Employment is on a place of work basis. These are jobs in the local area and mayor
may not be filled by residents.

(3) Personal Income and retail sales are on a resident basis. in the case of personal
income. regardless of where earned.

Source: Yukon Pacific Corportation

4-8



Table 4.2.2-6 Trans-Alaska Gas System
Construction Phase

Selected Alaska Economic Impacts

Year 1 Year 2 Year 3 Year 4 Year 5

Cumulative Population Gain 651 1526 4578 9045 10570

Employment Due To 1103 1764 6427 10437 9662

Resident Personal Income Due To 43.7 68.9 273.0 468.8 445.2

Cumulative Housing Units Auth. 71 183 563 1279 1728

Bank Deposits Due To 3.8 17.1 45.3 118.4 177.7

Note:
(1) Personal Income and Bank Deposits in Millions of Constant 1986 Dollars.
(2) Population Gain includes TAGS Workers in Camps.
(3) Housing Units excludes TAGS Workcamps.

Source: Yukon Pacific Corporation
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SECTION 4.0 ENVIRONtofNTAL CONSEQUENCES OF THE PROPOSED ACTION AND ALTERNATIVES

Alaska economic trends and when construction
begins.

Concern about the social effects of the
Alaska pipeline was second only to
envi ronmental concerns. The project caused
a flood of jobseekers to come to the state.
and .in some communities alon:! the corridor,
the supply of housing, facilities, and serv-
ices were totally inadequate to meet the
demand. Many that do not find employment
would be dependent on state social services
and would strain existing social support
programs. All the communities in the TAGS
corridor experienced the effects of the
Alyeska project. which should greatly help
t hem to antici pate and plan for potenti a1
TAGS impacts. These communities have also
experienced postconstruction economic
downturns and should be better able to
differentiate between short-tenn impacts and
long-tenn community and economic development
needs.

4.2.2. 1.3 Government Revenues and
Expenditures

About two-thi rds of the proposed TAGS
ri ght-of-way would be located in areas
without local governments. This creates
problems for the project. government
officials, and project contractors because
it is difficult to detennine who really
represents the cOllmunity. Planni n:! for and
effectively dealing with impact requires
that local residents work toget her to assess
potential problems and develop mitigation
methods.

During the construction phase additional
expenditures for some government services
are likely, particularly for public safety
and highway maintenance. Areas without
local governments cannot raise additional
tax revenues to pay for such service
increases and would probably request state
assistance to deal with anticipated impacts.

During the operations phase the TAGS
project would add an estimated $188 million
annually in property taxes, ~64 million in

4-10

state severence taxes, and $125 million in
royalty payments. In addition approximately
$100 million in corporate income tax would
be realized. These revenues would greatly
exceed any imaginable costs state go-.ernment
would incur dealing with socioeconomic
impacts of the project. Additionally, TAGS
revenues would help to supplant declines in
state petroleum revenues due to the
depreciation of TAPS and potential
reductions of Prudhoe Bay oil production.
The State of Alaska owns 12.5 percent of the
total volume of natural gas to be produced
at Prudhoe Bay.

4.2.2.2 Regional TAGS Impacts

A major impact along the entire length
of the TAGS corridor would be increased
highway traffic from transporting thousands
of truckloads of SO-foot, double-jointed
pipe during a l5-month period. This
increased traffic and the long, heavy loads
would be expected to create significant
safety hazards and require increased road
maintenance.

Interest in construction employment
would undoubtedly be high among corridor
residents. All except those livin:! in Anchorage or
Fai rbanks would have to travel to Anchorage
or Fai rbanks to seek ell\J loyment. Du ri n:!
construction some corridor residents would
work on the pipeline, since many village and
urban residents now have construction
experience. One consequence of falling
construction employment opportunities in
recent years is that many workers,
especially village residents, have not
maintained their union status.

In rural areas pipeline employment could
conflict with some subsistence pursuits and
BLM fire-fighting jobs. A more serious
concern would be that highly skilled workers
now maintaining village utility systems and
other facilities might be attracted to
higher-paying pipeline jobs. The loss of
such workers could jeopardize vi 11 age
facilities if adequately trained personnel
were not available to replace them.
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Du ri rg the operat ions phase t he on ly
. employment opportunities along the corridor

would be 20 workers at each compressor
station; 100 at the Fai rbanks mai ntenance
facility, and 100 at the Valdez tenninal and
LNG plant. The following sections detail
specific impacts in six regions alorg the
proposed corridor.

4.2.2.2.1 North Slope Borough

TAGS construction in the North Slope
Borough (NSB) would include 175 miles of
pipeline and two compressor stations. About
200 personnel would be housed in existing
facilities at Prudhoe Bay and a total of
2,200 additional beds would be available
(although not all at the same time) at
construction camps to be located at Franklin
Bluff s, Happy Valley, Galbraith Lake, and
Compressor Stations No. 1 and No.2.

Since none of the NSB Native Villages
are located near the proposed TAGS
right-of-way, no direct impacts on Village
populations or community services are
anticipated. Average annual TAGS employment
in the region would peak at nearly 600
(Table 4.2.2-7).

The most significant effect of the
project to the NSB would be increased
property tax revenues from the pipeline and
compressor stations in the borough, which
would have a combined value of ~1.4

billion. This figure does not include an
estimated ~l. 5 billion for the Prudhoe Bay
conditionirg plant and millions of dollars
in field development required to deliver gas
to the conditionirg plant. The TAGS project
and conditioning plant would add
$2.9 billion to the NSB's assessed
valuation, which stood at ~13.6 billion in
1986.

4.2.2.2.2 South Dalton Highway Area

In the Dalton Highway area south of the
North Slope Borough, the TAGS project would
have construction camps at Chandalar,
Diet ric h, Coldfoot, Oldman, Five Mile,
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Livengood, and Compressor Stations Nos. 3,
4, 5, and 6, which would have a total bed
c~acity of 5,700. (Note: Not all these
camps would be operated simultaneously or at
full ccpacity.) The pipeline construction
worker population would exceed the entire
resident population alorg the corridor and
adjacent villages several times over.

The primary impact of the TAGS project
in this region would be increased traffic on
the Elliott and Dalton highways. In summer
1986 northbound and southbound traffic on
the Dalton Highway averaged only 74 vehicles
daily, compared to a peak of 275 vehicles
per day in 1976 during the peak of Alyeska
construction. The Dalton Highway was
originally built and maintained by Alyeska
as a private road.

Since October 1978, when the state
assumed ownership and maintenance of the
highway, the roadway has been resurfaced and
topped by 6 inches of crushed gravel. This
provides an excellent driving surface which
could be damaged by up to 10,000 truckloads
of double-jointed pipe that would have to be
transported from Fairbanks over the Elliott
and Dalton highways.

During construction of the oil pipeline
the only two inhabited settlements on the
route di rectly affected were Wiseman and
Livengood, both historical mining towns with
only a handful of inhabitants. Although no
municipalities or large settlements have
arisen alorg the corridor, there has been a
substantial amount of settlement,
particularly alorg the Elliott Highway near
F ai rbanks.

Beginning in 1980, DOT/PF established
highway maintenance camps at seven locations
alorg the highway. The northernmost of
these camps is located at the Chandalar
Shelf. Vehicles are not allowed to travel··
north of this point without a special
pe nni t. The Chanda1ar She lf and
Sagav ani rktok River mai ntenance camps are
staffed by two rotatirg (one
week-on/one-week-off) six-person crews of
DOT/PF personnel who live in a donnitory.



Table 4.2.2-7 Trans-Alaska Gas Project
Selected Local Area Impacts

Construction Phase

Local Areas

Direct and Indirect Employment
Statewide
Anchorage
N'Slope Borough
F'Banks Borough
Valdez City
Glennallen/Copper Center

Year 1

(JobS)
1103
412

92
216

20
25

Year 2

1764
659
147
345
125

41

Year 3

6427
2400

595
1258
455
165

Year 4

10437
3898

483
2044
830
134

Year 5

9662
3609

268
1892
854

74

Direct and Indirect Resident
Statewide
Anchorage
N'Slope Borough
F'Banks Borough
Valdez City
Glennallen/Copper Center

Personal Income
43.7
20.3

.3
9.4

.4
(sma11 )

(Millions
68.9
32.1

.5
14.8
3.0

(sma11 )

1986$)
273.0
127.2

2.4
58.9
12.1
LO

468.8
218.5

2.0
101.2
23.4
1.0

445.2
207.5

1.1
96.1
24.7

(sma11 )

Retail Sales (Millions 1986$)
Statewide
Anchorage
N'Slope Borough
F'Banks Borough
Valdez City
Glennallen/Copper Center

18,3
8.5

.1
3.9

.1
(sma11 )

28.9
13.4

.2
6.2
1.2

(small )

114.9
53.4
1.0

24.7
5.0

.4

196.8
91.7

.8
42.7
9.8

.4

186.9
87.1

.4
40.3
10.3

(sma11 )

Notes:
(1) Employment is on a place-of-work basis. These are jobs in the local area and mayor

may not be filled by local residents.

(2) Personal Income and Retail Sales are on a resident basis. Thus income earned by local
area residents working elsewhere is included in local area resident personal income.

Source: Yukon Pacific Corporation
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There are four other DOT/PF maintenaoce
stations between the Sagavanirktok River and
livengood staffed by fi ve to eight personnel
each. Most state workers at these latter
sites are accompanied by their families.
The construction of TAGS would result in an
expansion of services proVided by DOT /PF at
these locations on a temporary basis. In
addition to the DOT /PF camps there are
"truck stq>s" at the tukon Ri ver Crossi ng
and Coldfoot that include workers and their
families, and they would be affected by
increased use of the Dalton Higl1.olay.

Along with additional road maintenaoce,
increased traffic also creates potential for
more accidents and state trooper patrol s.
Most pipeline construction personnel would
1ikely be transported to remote camps in
this area by air, which would also increase
the requi rement for ai rport maintenance at
some ai rports in the region.

With the exception of Minto, most of the
travel to and from the Villages
(A11 ak aketlA1atn a, Bettl es/Evansvi 11 e,
Stevens Village, and Ranpart) in the Dalton
Highway region is by ai r. However, some
Stevens Village and Ranpart residents travel
by boat to the tukon Ri ver crossi ng and then
by truck to Fai rbanks. There is a 29-mi1e
winter road from Bettles/Evansville which
local residents use to travel to Fairbanks.
Recently a state highway worker reported
that the Bettles winter access road was in
such good condition that he was able to
dri ve to the community from the Dalton
Highway in about 45 minutes. Thus, to some
degree, Village residents and others living
along the highway could be affected by
increased traffic along the road. A DOT /PF
worker noted that during construction of
TAP S the increased traffic caused higtway
dust in the settlement of Wiseman. Minto
residents probably would be the most
affected by inc reased hi gtway t raff i c since
vi 11 agers frequently travel to Fairbanks

Since there are no local governments
with jurisdiction over any part of the
proposed TAGS corridor between the Fairbanks
North Slope Borough and the Fairbanks North

4-13

Star Borough, no local taxes would be levied
or available to local residents to directly
offset anY i~acts which might occur.

4.2.2.2.3 Fai rbanks .N orth Star Borough

During TAGS construction a 1,000-bed
construction camp and a 400-bed construction
camp adjacent to Compressor Station No.7
would be located within the Fairbanks North
Star Borough. Fai rbanks would also be the

.. primary storage site for pipe to be shipped
north and south along the higl1.olay. During
the TAPS project, pipe was double-jointed
and coated in Fairbanks; however. on the
TAGS project the coating and double-jointing
would be done at the factory.

Iocreased traffic and demands for truck,
rail, and ai r transportation services would
likely be the primary i~acts in the
Fairbanks area. Existing and planned
improvements in the Alaska Railroad should
be able to accommodate increasing demand for
rail service. and the Fairbanks
I nternat i ona1 Airport, wh ic h has undergone
two major expansions in the last decade,
should easily be able to handle any
iocreases in service demands. The
completion of a major higl1.olay which routes
truck traffic around rather than through the
city greatly lessens potential problems with
iocreased truck traffic in the urban area.

I~acts of TAGS would be fewer and of
lesser ma;)nitude than those generated by tm
TAP S project because:

Peak average annual direct and indirect
Fairbanks e~loyment on TAGS line would
be 7,500 compared to 15,000 during the
TAGS project.

Most of the management personnel would
be based in Aochorage and would not
affect the housing supply.

In contrast to a housing shortage,
overloaded util ities, and unde rde vel q>ed
conmercial sector which preceded the
TAPS project, Fairbanks now has a
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surplus of housin:!~ excess utility c~acity.

numerous industrial sites, and an oversupply
of retail and service businesses. Some of
this surplus would likely be absorbed due
the anticipated influx of military personnel
over the next two years. However~ if the
state's economic problems persist, much of
the surplus will probably not be absorbed.

Much of the local work force has
construction and oil industry
experience, both worki rg on the TAPS
project and on other North Slope
pet roleum development s.

The Fairbanks North Star Borough's
Community Researc h Center, whic h was
established in 1974 as the Pipel ine
IlTJ,lact Infonnation Center, has the
i nfonnation and staff to enable the
community to both anticipate and manage
potential ilTJ,lacts.

Access to recreation areas and potential
state land disposals has been a major issue
in some areas alon:! the present TAPS
right-of-way. State Division of Land
personnel noted that access problems were
typically the most difficult impacts to
reso 1ve. The need for futu re access was not
anticipated during TAP S construction.
Similar impacts would result with TAGS due
primarily to the need for safety of system
ope rat ion s.

Although Fairbanks would likely
experience some negative ilTJ,lacts during TAGS
construction, local officials believe that
most would be largely offset by the
employment, economic development, and tax
benefits TAGS would provide.

Duri ng t he ope rat ions phase of the
project, about 100 workers would be employed
at the Fai rbanks mai ntenance center and 20
workers at Compressor Station No.7.
Additionally, the 85 miles of pipeline and
Compressor Station Nos. 6 and 7 would add an
estimated \>810 million to the Fairbanks
North Star Borough's tax base, which
totalled \>4.7 billion in 1986. The addition
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of TAGS to the Fairbanks tax base would help
to offset the anticipated decline in the
value of the Alyeska pipeline due to
depreciation.

4.2.2.2.4 Delta Area

Duri ng const ruct i on. an 800 -bed
construction camp would be located in the
city of Delta Junction. and a 400-bed
construction camp would be located adjacent
to Compressor Station No. 8 about 40 miles
south of the community. Given that the area
population is about 5,000 peq:lle. the
project would temporarily increase the local
population by about 20 percent.

The local infrastructure of facilities
and servi ces de ve loped since the TAPS
project has greatly enhanced the community's
ability to meet most potential impacts of
the TAGS project. Additionally, Delta
Junction is only about 75 highway miles from
Fairbanks. which would be available to meet
any ilTJ,lact demands which Delta cannot
accommodate.

Due to the present slump in the local
economy. Delta Junction officials predicted
that most residents would welcome the
increased employment and economic
oPportunities another pipel ine construction
project could provide. During the
operations phase the only potential local
employment in the area from the project
would be about 20 jobs at the Compressor
Station No.8. Delta Junction, which is the
only government in the area, does not assess
any local sales or property taxes. Thus,
the local residents would not be able to
benefit directly from TAGS tax revenues.

4.2.2.2.5 Glennallen/Copper Center Area

Of all the regions along the TAGS
corridor, the Glennallen/Copper Center area
would likely experience the highest relative
negati ve im;>acts and the lowest relati ve
benefits. The 2,000 bed spaces in the
construction and compressor station camps
exceed the area's population. About half
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the residents li ve in Glennallen; the
remainder are scattered in several small
communities. Most of the areal s communities
are adjacent to the proposed TAGS corridor
and would di rectly experience increased
traffic and other strains on local
facilities and services.

Although employment and population
impacts were greater during the TAPS project
than they would be during TAGS, the local
infrastructure is similar to that existing
during the oil pipeline period. Since there
is good higtway access to Anchorage, the
Glennallen/Copper Center area might attract
pipeline worker families requi ring such
services as schools, medical, and pUblic
safety. During the TAPS project numerous
families lived in motor homes and small
trailers in the Glennallen area, overloading
the areal s ability to provide needed
services. One indicator of the
transportation and population impacts the
region experienced during TAPS was that 21
Alaska State Troopers were stationed in
Glennallen in 1976, compared to only three
in 1986.

Despite potential negative impacts many,
if .not most Glennallen/Copper Center area
residents probably would welcome the large.
though short-li ved, boost the TAGS project
would give to the local economy. One
indicator of the desperate conditions in the
area is that the Copper River School
District filed for bankruptcy in December
1986. Numerous local businesses have
closed, and most have cut employees.

A significant problem in the
Glennallen/Copper Center area is that there
are no local municipalities or regional
government. although some vill ages have
Native councils. As a result, it could be
difficult for the communities to plan for
socioeconomic impacts, even though
facilities exist to provide needed
services. The lack of local governments
also means that area residents cannot
receive direct gas property tax revenues
from the TAGS project. In the operations
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phase the only direct local employment
opportunities would be 20 persons each at
Compressor Station Nos. 9 and 10.

4.2.2.2.6 Valdez

Valdez would likely experience the
largest re1ati ve impacts of any region along
the proposed TAGS corridor during both
construction and operation phases. In
Valdez the construction period would last
fi ve years, compared to only three years for
the remainder of the corridor. During the
peak year of TAGS construction the project
would create an estimated 830 additional
di rect and indi rect jobs in Valdez. Most of
this employment would be associated with
construction of the LNG plant and the marine
terminal. Other employment would be related
to the pipeline storage yard, pipeline
construction. and other facilities.

TAGS emp loyment would represent a 45
pen:ent increase over the 1985 average of
1,850 jobs in the community. However. even
at the peak of TAGS construction, Valdez
employment would be substantially below the
record 4,600 peak employment experienced
during the A1yeska construction period.

Due to the current slump in the Valdez
economy there is presently a housing
surplus, excess capacity in community
facilities such as schools and hospital s,
and an abundance of retail and service
businesses. Much of this excess ccpacity
would be absorbed if a proposed ~900 million
refinery is bui lt in Valdez. Refinery
const ruction, which would peak at 1,500
workers. could begin as early as late 1987.
Construction is expected to take two years,
and when completed the refinery would employ
approximately 250 persons.

The population of Valdez today is three
times the size it was prior to the TAPS
project. The local infrastructure of
facilities and services would be much better
able to accommodate the needs of the TAGS
project. Planning would be required to
ensure that the community does not overbuild
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4.2.2.3 National and International

4.2.2.4 Summary

EAA will provide a discussion of national
economics.

The TAGS project would generate
approximately ~2.5 billion a year in gas
sales, assuming that 14 million tons of gas
a year is sold at ~4 per thousand cubic feet.

Although gas sales contracts are not yet
complete, a reasonable breakdown of gas
volumes by customer could be:

Interest in construction employment
would undoubtedly be high statewide,
particularly among corridor community
residents; however, all except those living
in Fairbanks would have to travel to
Anchorage or Fairbanks to seek employment.
Pipeline employment could create some labor
shortages in both rural and urban areas. In
rural areas pipeli!1e employment could
conflict with some subsistence pursuit?, but
a more serious concern would be that highly
skilled workers now maintaining Village
utility systems and other facilities might
be attracted to higher-paying pipeline
jobs. Duri ng the three-year pipel ine
const ruct ion pe ri od the most se ri ous
negative socioeconomic impacts relates to
increased highway traffic, which could
increase potential for safety hazards and
damage to the hig I"ways.

At the present time Fairbanks would be
able to accommodate TAGS-induced growth.
However, the community's surplus housing and
other infrastructure could be absorbed by
the time the project would be built due to
an influx of military personnel expected in
the next two years. The Glennallen/C~per

Center area, where the construction work
force could outnumber local residents, would
likely experience the highest relative
negati ve impacts and the lowest relati ve
benefits. The five-year construction period
in Valdez would strain the local housing
supply and the infrastructure of community
services, especially if a proposed ~900

million refinery is built prior to or during
TAGS construction. Otherwise, Valdez
impacts would be minimal.

During the operations phase, statewide
employment would total only 550 peepl e. The
largest relative long-term employment impact
would be in Valdez, where 100 peeple would
be employed at the marine terminal and LNG
plant. By far the largest impact of the
TAGS operations phase would be increased
state government revenues from pr~erty

taxes, severance taxes, and royalties.
The re would be no di rect tax benefits in the
Dalton Higl"way, Delta Junction, or
Glennallen/Copper Center areas because they

7 million tons/year
6 million tons/year
1 million tons/year

J~an

Korea
Taiwan

The most significant socioeconomic
impact of the TAGS project during
preconstruction and construction phases
would be increased population and
emp loyment. Di rect emp loyment on the
project, however, would be only about a
thi rei of that experienced during TAPS
construction. If the project were being
built now, most of the requi red work force
could be drawn from a large pool of
unemployed construction craft workers in the
state. Unfortunately, by the time TAGS
would be built, these workers might not be
avaiiable because they left the state or
found ot her emp 1oyment.

to accommodate construction phase employment
since during the operation phase TAGS
employment would be reduced to 100 workers.

In addition to long-term employment, the
20 miles of pipel ine and the LUi plant and
terminal facilities would add about ~2

billion to the Valdez tax base, which in
1986 totalled ~1. 7 billion. By the time of
TAGS completion the present Valdez tax base
is expected to have eroded substantially due
to depreciation in the value of the Alyeska
facilities and TAGS would make up for the
tax loss, although this decl ine might be
offset if the proposed ~900 million refinery
is built.
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do not assess local prope rty taxes. TAGS
would provide a substantial boost to Nort h
Slope Borough. Fairbanks North Star Borough.
and City of Valdez property tax revenues.
which would largely or wholly supplant the
decline in TAPS tax revenues.

4.2.3 Land Use

Spoi 1 areas 700 80
Const ruction mate- 5.8)0 1.740

rials
LNG facility 300 280

Total area
disturbed 22.910 8.119

4.2.3.1 Introduction 4.2.3.2 Project Impacts

Table 4.2.3-1
Estimate of Disturbed Area

The TAGS transportation system starts in
the Prudhoe Bay area within the oil
development and transportation zone. follows
the federal-state utility corridor from its
po i nt of inception to an area south of
Thompson Pass in the Chugach Moontains
through Keystone Canyon. and then proceeds
to an LNG plant at Anderson Bay in Port
Valdez.

The route of t hi s proposed f aci 1i ty
would change unimproved land to pipel ine
ri gllt-of-way for the duration of the
project. It would cross the a1 ignment of
the TAPS. authorized ANGTS. and various
highway rights-of-way in a number of
places. Table 4.2.3-1 provides an estimate
of the area disturbed by the combined TAGS
facilities.

Development
Component

Pipeline
Ten compressor

stations
Access roads
Temporary camp s.

storage yards
Ai rst rips
River crossings

(extra work space)

Phase
Construction Operation

(Acres)

14.473 5.114
278 200

430 430
730 255

144 0
55 20
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An initial pipeline construction
requirement would exist for approximately
22.910 acres of land. of which 8.119 acres
would be required for the life of the
project. Within the boundary of the Chugach
National Forest the approximately 1.300
acres for the tenninal and LNG facility
buffer zone would require a special use
pennit for long-tenn duration of project
operations.

Most of the route passes through
relatively undeveloped areas along the TAPS
utility corridor and existing road system.
There are a few towns and villages along the
route and only three incorporated
cities--F ai rbanks. North Pole. and Valdez.
Withinua mile or so on either side of the
proposed corridor the area is virtually
inaccessible except by walki n;I. horseback.
or all-terrain vehicle. Access is easier in
winter. and cross-country skiers and
snowmobilers use the existing access road
system and the frozen major river systems as
transportation corridors for hunti n;I,

trapping. access to winter cabins. and ice
fishi n;I. Impacts to these uses would be
moderate but short term.

The major temporary land requi rements
necessary for project construction include a
120-foot-wide strip 796 miles long. new
access roads. material sites. and
construction camps. Upon completion of
construction. a 53-foot-wide pennanent
right-of-way would be requi red. The
remainder would revert back to the present
1andowne r.

The 53- foot pennanent ri ght-of-way for
pipeline plus the material sites.
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construction camps, and compressor stations
would remain cleared and wittxlrawn from
ot~r compatible uses. Impacts to the
corridor would be moderate.

Much of .the area would naturally
revegetate with grasses and low-growing
shrubs which would be allowed to remain on
t~ right-of-way. This regrowth would
prevent erosion and provide some wildl ife
habitat. Materials sites would include
reopeni rg some of the existi rg TAPS borrow
pits. Except for those sites required for
maintenance, all material sites would be
restored and allowed to revegetate; other
land uses would then occur. The TAGS
project gravel requi rements would result in
remove all ofabout 4,000 acres from ot~r

uses temporarily and the removal of 33
million cubic yards of mineral material for
construction. The impact of the total
amount of borrow pit acres would be moderate
since most of these areas would eventually
be returned to preconstruction use after
restoration. The other major land use.
changes would consist of new access roads,
dump sites, compressor stations, surplus
equipment di sposal areas, and construction
camp 50 occupyi ng a total of about 7,938
acres.

Construction camps would be closed upon
completion of construction and facilities
removed. Since these camps are presently
unused, there would be no additional loss
due to these pads. Construction pads, even
after revegetation, would be of limited
value to wildlife for many years. The
compressor stations and most access roads
would be maintained and wittxlrawn from ot~r

land uses for t~ life of the project.
The possibly increased public access and

use t hroug h new access roads and inc reased
use of the existi rg highway system could
result in increasing demand on lands
adjacent to the corridor for such acti vities
as mini rg, homesites, trappi rg, hunti rg,
fishing, and sight-seeing during both winter
and t~ wanner months.

The inf lux of workers in the larger
communities of Fairbanks and Valdez also
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would result in changes of present land
usesc Workers would purchase land, use it
more for recreational pursuits. and requi re
development of presently undeveloped
property.

The state has assumed management and
maintenance of the Dalton Highway, and
pressure is increasing for the state to
allow full public access on this highway.
Access is already open all the way to the

Chandalar Shelf area. If unrestricted access
were to become available to the public, the
pressure on lands adjacent to the TAGS
corridor would increase and land uses would
change, perh",s dramatically. There is no
indication, however, that TAGS construction
or operation would result in a change to the
existing conditions.

A11 of these potential changes in land
use would have to conform with land-use
p1ann i rg documents present ly in effect.
These documents we re produced by the North
Slope Borough, the Fairbanks North Star
Borough, and the Valdez City Planning
Commission. Project design criteria and
location of the various facilities would
also have to conform with various existing
state and federal land use restrictions,
i ncludi ng:

U.S. Coast Guard reviews const ruction of
facilities seaward of the last manifold
of the marine terminal.

49 CFR 193 must be complied with as to
exclusion zones for t~rmal radiation
and vapor-gas dispersion zones.

Several military reservations would be
c rossed. T~ refo re, present 1and use of
the construction area and possibly the
pipeline route would be changed.

Moose Creek Dam across the Chena River
in Fairbanks is a USACE structure and
federal stipulations for its use would
have to be met.
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ADF&G requi rements would be met for any
wildlife refuges, stream crossings,
sensitive habitats, or wildlife
sanctuari es.

ADNR requi rements for use of any state
parks or state land leasing, including
tidelands, would have to be met.

The di rect impacts to present land uses
along the corridor would involve clearing
and brushi ng along construction areas,
grading around compressor stations and
communications sites, and excavation and
refilling the pipeline trench. Some of the
land to be cleared contains potentially
marketable timber stands. This is
especially true in the area just south of
Fai rbanks, the Glennallen area, and in the
area from Thorrpson Pass to near Valdez.
Though the potential for some timber harvest
is there, the area has slow regrowth
potential and the timber is relatively
small. Therefore, it is not presently
competitive with West Coast timber in
either quality or price, and there seems to
be little likelihood of the timber being
marketed in the forseeable future.
Increased access could result in
establishnent of new local logging
enterprises. Irrpacts would be negligible.

The proposed route also passes through
some presently used and potential
agriculture land. This farming, ranching,
and dai ry 1and is located around and north
of the Fairbanks area and near Delta
Junction. Some of this land, would be
temporarily lost to production during
construction, but overall impacts would be
minor.

In some areas, notably Atigun Pass,
Sukakpak Mountain, and Keystone Canyon,
there would not be enough room for a fourth
pipeline, so some future options would be
foreclosed. Likewise at Phelan Creek once
the TAPS pipeline was installed, future
options would be foreclosed.

The proposed route would pass near
industrial development" centers at Prudhoe

4-19

Bay, Fairbanks, and Valdez. There should be
little impact to those areas except for
increased traffic during construction.
Irrpacts would be negligible. The route also
crosses military reservations. There are no
known restrictions on military land uses
that would offset military missions in
Alaska.

Mineral extraction patterns might be
changed somewhat. Some gold claims might be
crossed, the flow pattern changed, or ice
bulb formation might cause the loss of some
marginal mineral claims. On the other hand
the increased number of access roads might
allow better access and therefore increase
mini ng in some of areas. In any event the
impacts to mining, with the exception of
grave 1, are expected to be minor.

The presence of the TAGS LNG facility
and ma ri ne te rmi na1 mi g ht cause a vi rtually
pe rmanent change in the present use of
Anderson Bay since much of the recreational
pursuits would be restricted for the life of
the project. The Anderson Bay access to the
Chugach would be reduced due to the access
restrictions placed on the buffer zone
around the LNG plant.

4.2.3.3 Potential Areas of Critical
Environmental Concern (ACEC)

Discussion of prospective ACEC's have
been grouped with other special areas
associated with the proposed TAGS project in
Subsection 4.2.19.

4.2.3.4 Summary

The pipeline route, LNG plant, and
marine terminal would change or irfluence
1and uses on 22,9:>0 ac res. Ot her 1and use
changes would be on a local basis, mostly
very near the existing TAPS corridor. Land
use of the corridor itself would be
relatively unchanged. Although the route
crosses two military reservations, this
would not compromise the military's mission
on these lands. Total irrpacts to existing
land use would be moderate to minor.
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4.2.4 Transportation

4.2.4.1 Introduction

The discussion of transportation i1T4lacts
is divided into marine. air. and land
transportation and considers both 10ng- and
short-tenn changes and the significance of
potential i1T4lacts.

4.2.4.2 Marine Transportation System

In the Prudhoe Bay area, marine
transportation or sealift is confined to a
brief period. usually August. when the pack
ice recedes enough to allow non-ice-breaking
ships to pass alorg the Beaufort Sea
nearshore area. Typically during this
period a sealift of tugs and barges carryi rg
large component sections of equipment and
buildi ngs arri ves at Prudhoe and is unloaded
on one of the four causeway docks. The
project would add a considerable number of
barges to one or two years of sealift. This
would increase the traffic from associated
marine vessels. includirg workboats,
lightering vessels, and possibly dredging
ope rat ion s.

Increased marine traffic would cause
local ized traffic conflicts and perh~s

increase the incidence of minor collisions,
but since the Prudhoe Bay. K~aruk. and
Endicott sea1ifts would be essentially
c01T4l1eted prior to TAGS project startup. the
net result would probably be a continuation
of similar traffic to what presently
occurs. Such an increase would, of course,
boost Alaska and Seattle/Portland barge
operators since it would extend their
involvement in North Slope sealifts for a
few years.

Prince William Sound marine traffic
proceeds year-round and includes TAPS
supertankers, fishing vessels, ferries, and
charter and sports boats. This traffic is

controlled by the U.S. Coast Guard in
Valdez by use of a Vessel Traffic Service

(VTS) designed for constricted areas to
lessen the probability of collisions. The

major control points to Anderson Bay are the
Hinchenbrook Entrance and the Valdez Narrows.

The additional five or six tankers per
week from TAGS, plus the terminal support
vessels and the ferry from Valdez to the
marine terminal, would have to be integrated
into the VTS. The U.S. Coast Guard has
indicated the additional TAPS project
tankers would not have any i1T4lact on the VTS
since existing vessel traffic movement is
low. The chance of collisions and major or
minor oil spills would increase. Weather in
Pri nce Will i am Sound can be seve re and has
caused tankers to be delayed in getting to
the Alyeska tenninal. Overall. the i1T4lacts
from marine traffic would be negligible due
to the VTS and in 10 years of operations
experience at the Alyeska Marine Tenninal.
no tanker incidents have occurred.

Marine terminals at Anchorage, Whittier.
and Seward will also experience increased
usage but all can handle increased shipping
volumes.

4.2.4.3 Air Transportation

Potenti a1 impacts on ai r t ransportat ion
would primari ly be evidenced in Prudhoe Bay
and Valdez during the construction phase of
the project, although some increase in
scheduled ai rline and charter service would
occur throughout the operation of the
project. I n the Prudhoe to Fai rbanks area
the re would be a significant increase in
scheduled airline traffic and both
fixed- and rotary-wi rg charter service
during the major construction phase and some
increase du ri rg the preconst ruct i on
pennitting phase. This would have
significant positive effects on the airlines
and the ai r-charter services in these
regions. Counterbalancing this, however.
the increase in traff"ic would also increase
the chance of collisions, accidents, and
disturbance by low-flying ai rc raft on
wildlife and birds durirg sensitive
periods. Additional air traffic would be a
moderate i1T4lact to existi rg gUided hunts in
the Galbraith or Sagwon areas. Overall
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i~acts would most likely be minor during
construction and negligible during

, operations phases.
The two primary ai rports, Ancoorage

International and Merrill Field, would
experience some level of increased traffic
but with negligible i~acts.

Construction of the proposed route
between Fairbanks and Valdez also be
affected to a lesser extent. Mostly, the
need for charter air service for fixed- and
rotary-wing ai rcraft would be increased.
This would also increase the noise and
disturbance factor to humans and wildlife to
a degree, especially duri ng the fall hunti ng
season. The spinoff effects on the aircraft
charter business would be more peq>le in the
area and increased demand for fishing and
hunti ng charters. The latter i~acts would
be very positive to this industry. Some
restrictions as to altitude and restricted
zones might be instigated during project
construction. It is also possible that some
traffic control might be added at the two
state airports and public use might be
temporarily affected. Overall impacts for
this region would most likely be minor
dur~~g construction and negligible during
ope rat i ona1 phases of the project.

4.2.4.4 Land Transportation

The Prudhoe Bay area would be moderately
affected by increased car and truck traffic
duri ng construcion of the proposed project.
The result would be longer waits at
c ros s road s, secu ri ty c hec kpo i nt s, and du ri ng
sealift; increased dust loading from many
associated roads in the area; and increased
chance of accidents and potential minor oil
spills. Traffic delays would be kept to a
minimum. The road system is gravel, and
increased usage would necessitate increased
maintenance of affected sections. Overall
i~acts would most likely be moderate during
construction and negligible during operation.

I~acts to the area between Prudhoe and
Fai rbanks would be especially evident on the
Dalton Highway, or "haul road." This gravel
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road from the 'fukon Ri ver to Prudhoe Bay can
carry up to 600 vehicles per day instead of
its present rate of ~proximate1y 150 per
day, but there would be corresponding
increase in accidents, requi rement for road
maintenance and repair, and dust. Some
traffic delays at Atigun Pass would be
expected during the two summer seasons of
construction. 'fPC expects these delays to
be of short duration and of minor
consequences duri ng construction.

Since construction would include
crossi ng the Dalton and Richardson highways
in several places and connecting access
roads to the existing structures, there
would be isolated instances of delay to all
traffic using the highway system. In such
instances traffic control would be
maintained for the short tenn of such
activities. Again, 'fPC does not intend to
delay traffic. Other possible irq>acts would
be increased collisions with moose and other
wildlife. More.extensive road repair would
be required, especially since some of the
vehicles carrying TAGS equipment would be
oversize during construction.

There could be serious delays should
there be the necessity for extensive highway
repai rs duri ng TAGS construction. It could
also be a problem if such construction
changed the existing highway alignment.
Areas subject to change lie between Delta
and Summit and in the Paxson, Gakona, and
Copper Center area. The Phelan Creek
construction area would probably be the only
location where traffic delay impacts would
occur. No i~acts would be evident from
operation of the pipeline.

The overall i~acts to the IOOre
populated interior areas along the
Richardson Highway from Fairbanks to
Glennallen would probably be moderate during
construction and negligible during
operations.

A good highway system exists in the
Valdez area, but in some places this system
is quite constricted, such as in Keystone
Canyon. In these areas there would be
de1ays necess i tated by blast i ng and
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excavation of the pipe1 ine trench near the
existing highways. The increase in
project-related traffic, especially by
oversized loads, would also slow down
traffic, particularly in the summer during
the tourist season. These delays would be
coordinated with the DOT/PF. There would be
some increased possibility of accidents and
oil spills in sensitive habitats.

The present c~acity of 1,700 vehicles
per day on the lower Richardson Higl'way
would probably not be exceeded, but project
traffic would result in increased damage to
the highway, especially duri ng freeze/thaw
periods. Traffic would increase
considerably on Dayville Road between Valdez
and the A1yeska tennina1 during construction
of the pipeline.The overall impacts would
probably be moderate during construction.
There would be considerable economic benefit
to local trucking and shipping fi nns during
construction.

Statewide, there would be an increase to
rail and highway traffic in the Railbelt and
Fairtlanks area during construction. This
impact would be minor duri ng construction
and negligible during operation. The state
may requi re YPC to enter into some so rt of
agreement to repair portions of the existing
highway adversely impacted. This would
reduce construction impacts.

4.2.4.5 Summary

Overall, the existing transportation
could handle the increased traffic in all
areas quite well. There would be delays
along the enti re highway system during the
construction period which would affect
tourist and local traffic. These impacts
would be moderate duri ng construction and
negligible during operation of the project.

4.2.5 Noise

4.2.5.1 Introduction

This subsection presents a di scussion of
the interaction between the proposed project
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and the noise consequences to the
environment. Construction noise would be
considered short tenn and transient, but
operations noise would be long tenn and
cont i nuous.

4.2.5.2 Const ruction Pha.se

Construction of the proposed TAGS would
result in indirect noise due to additional
road traffic and ai n: raft and di rect
construction site noise from heavy
equipment. Noise effects to the environment
from construction of the project are a
function of the noise generated by
construction equipment, the location and
sensitivity of nearby land uses, and the
timi ng and duration of the noise-generati ng
activity and are all of short-tenn
duration. Road traffic due to hauling
operations, personnel t ransporation, and
ai rcraft flights to ai rfie1ds located along
the route would be expected to create the
largest indi rect impacts duri ng the
construction operation.

Construction of a project of this
magnitude involves various types of
earth-movi ng and other heavy equipment--most
of it noisy--working in tandem to get the
job done as quickly as possible. Typical
decibel levels (in dBA at 50 feet) of
noisiest construction equipment are:
front-end loaders, 72 to 85 dBA; backhoes 72
to 94 dBA; tractors, 72 to 95 dBA; scrapers
and graders, 76 to 94 dBA; and trucks, 68 to
96 dBA. Welding equipment noise would be
between 75 and 86 dBA. These ranges
represent typical equipment used on pipeline
construction sites, most of it diesel
powered. Noise decays at a rate of 6 dBA
per doubling of distance, which is a
worst-case assumption that does not include
additional attenuation caused by atmospheric
absorption, terrain, and meteorological
conditions. If higher attenuation rates
were assumed, the estimated impacts would be
less.

Blasting operations during the
const ruct i on phase wou1d produce direct
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iJqlacts. Drill i rg and blasti rg would be
requi red where trenching through rock could
not be accoJqll is hed by ripp i rg and remo vi rg
the loose material with a backhoe. The
detonation of explosi ve materials induces
transient motion in the rock which is then
transmitted through transient motion into
the surrounding rock and through any
overlyi rg or underlyi rg strata. It is this
motion, referred to as ground motion, that
produces noise and stress levels. In some
areas the impact would result in a startled
response from wildlife for greater distances
than during typical construction activities.

Con struct i on of the comp ressor stat ions
would require only small amounts of grading;
most of the acti vity would entail haul i rg of
materials and construction of the
buildi IlJs. Those acti vities should be of
short duration, including installing the
compressors. Little iJqlact would be
predicted since no residences would be
located wit hin audibil ity of t he proposed
compressor station locations.

At Anderson Bay t he pi le driver used in
offshore construction would be the noisiest
piece of construction equipment on the
project, producing an average level of about
65 dPA at 1,000 feet du ri rg its us e. At the
closest receptors to this noise source,
almost 3.5 miles to the east at the Alyeska
tenninal, pile-dri ving levels would be about
45 dPA, which would not be disturbirg.
Noise levels from other sources, including
construction of LNG plant, berth, and
metering facilities, would generally not
exceed 61 dPA at a di stance of 1,000 feet.
Noise levels at 2 miles would be well below
ambient conditions and would not be
disturbing.

All construction noise has the potential
to temporarily affect wildlife near
construction acti vity. When an acti vity
begins in an area, wildlife initially react
adversely but over a period of time begin to
habituate to constant noise levels. Sudden
charges in sound, such as duri rg blasti rg,
would create a startled response and,
dependi rg on the timi rg, could result in

4-23

significant iJqlacts to wildlife. No nnally,
the TAGS proposed timing mitigation
constraints and those expected from the FWS
for the more sensitive species should
eliminate any major irrpacts. Studies
indicate that the most probable effect of
noise would be to reduce utilization of
affected habitat areas. This effect should
be short-tenn and likely varies between
species. The bald eagle nesting site at
Anderson Bay could be affected by the
several years of construction activity and
the noise created by such acti vities, as
identified in Suosection 5.13.

4.2.5.3 Operations Phase

Noise potentials of significance during
the operational phase of the project would
be the compressor stations, which are
long-tenn, continuous, and fixed sources.
The estimated distance at which stations
would affect residences with nonnalized
day-night sound levels is 6,000 to 7,000
feet (FPC 1976a). YPC estimates the
expected noise levels from a single
turbine/compressor unit for gas compression,
would produce levels less than 59 dBA at a
distance of 400 feet from the equipment.
The proposed TAGS turbine/compressor units
would be fully enclosed and would be
equipped with exhaust silencers. Awlying
the generalization that the distance between
point noise sources and a receptor in the
far field is doubled with the sound level
decreasing by 6 dBA's, sound levels are
expected to be below background noise levels
at a distance of 3,000 to 4,000 feet from
the comp ressor station for no nna1 ope rat i ng
conditions. As identified in SLbsection
4.5, outdoor ambient noise levels range from
15 to 45 dBA's.

Periodic venting (blowdown) of
high-pressure gas from the pipeline and at
compressor stations would cause terrporary
but severe increases in sound levels.
Maintenance checks on the emergency blowdown
system nonnally occurs annually unless an
emergency triggers a blowdown which could
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Particulate (dust) emissions would be
generated during various construction
activities, such as gradirYg, fillirYg, and
clearing of land at the 300-acre plant and
tenninal site. Assumi rYg that construction
activities would be limited to 75 acres
duri ng anyone month, and usi rYg the emission
factor (1.2 tons per acre per month) (EPA
1975), particulate emissions are estimated
at 90 tons per month. The particle size
distribution of fugiti ve dust from
construction activities generally indicates
larger-diameter particles than from many
industrial sources, including particles
greater than those captured by a high-volume
sampler (30 microns) and particles greater
than the respi rable fraction (less than
approximately 10 microns). These larger
particles from earth-moving activities
settle to the ground quickly; trerefore,
excessive particulate concentrations are
more common at locations close to
construction activity.

The 1ikel ihood that fugiti ve particles
from construction activities at this site
would have a potentially major impact on the
City of Valdez would be slight. The extent
of the impact would be major only if (l)
soil moisture content were low, (2) winds
were blowing from the west-southwest, (3)
wind speed greater than 12 miles per hour
(this results in greater entrainment of
particles at the source and reduced
settling), or (4) wind stability
classification we re neutral (D wind
Classification - Note that more stable wind
classes E and F do not occur at elevated
wind speeds).

4.2.6.3 Operation Emissions

4.2.6.3. 1 Compressor Station

Gaseous pollutants from compressor
stations along the route consist of
combustion products from the gas-fi red
engines, mainly nitrogen oxide and
hydrocarbons. Intennittent emissions of
hydrocarbons could be expected occasionally,

4-26

particularly methane as a result of leaks,
venting, and other accidental emissions.
Sulfur oxide, carbon monoxide, and
particulate emissions are shown in Table
4.2.6-2 and are compared to federal
standards and EPA significant impact level.
Since these values are within ~plicable

limits, no significant long-tenn air quality
impacts would result from the operation of
the compressor stations. These emission
levels are similar to those for the
authorized ANGTS and the previously proposed
El Paso.

4.2.6.3.2 LNG Plant

The location of the LNG plant near
Valdez is advantageous with respect to
minimizing the operational air quality
impacts of the plant on human receptors.
The city is nonnally upwind of the proposed
plant location, as winds are generally
easterly. Additionally, the plant is 5.5
miles away from the townsite, a distaoce
which allows much more dispersion of any
source emissions than would nonnally be
encountered in a more urban setting.

Exhaust emission sources at the LNG
plant would include the following.

4 LNG liquefaction trains, each using
five natural gas-fired turbines

3 vapori zers

4 25-Megawatt gas-fired generators

solid waste incinerator

reactivation heater

process flare

Additionally, minor emissions would
originate from other small pieces of
equipment and vehicles.

Emissions from all of the sources
itemized above (except for vehicles and the
solid waste incinerator) would be generated



Tab1e 4.2. 6-2 Modeling for Typical Compressor Station

(Microgram per cubic meter)
National EPA
Ambient Significant

Averaging Maximum Air Quality Impact
Poll utant Time Concentration Standards Level

N02 Annual 32.7 100 N/A

S02 3-hr 1 1,300 25
24-hr 1 365 5

Annual 1 80 1

CO l-hr 19.7 40,000 N/A
8-hr 13.8 10,000 N/A

Particulate 24-hr 1 150 5
Matter Annual 1 60 1

* Data used for General Electric Frame 5 Turbine with source emissions of
95.6 lb/hr of NOx, 0.11 lb/hr of S02 and 5.36 lb/hr of CO.

Source: Dames anq Moore, 1986

Table 4.2.6-3 Dispersion Modeling for the LNG Plant Site Emissions

Single
Turbi ne (Micrograms per Cubic Meter)
Emission Significant

Rate Averaging Cal cul ated NMQS Impact
Pollutant (lb./hr. ) Time Concentration Standard Level

Carbon 40.07 1 hour 2800 40,000
Monoxide 8 hours 2000 10,000

Sulfur 0.15 3 hours 9.3 1300 25
Dioxide 24 hours 4.1 365 5

Annual 0.1 80 1

Nitrogen 107.03 Annual 76 100 1
Dioxide

Source: Dames and Moore, 1986
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from the corrbustion of boil-off natural gas
as plant fuel. Prior to liquefaction. this
gas had passed through driers and scrubbers
for removal of particulate matter. lubricant
oil s. hydrogen sulfides. and mercuryo
Therefore. combustion of this natural gas
would result in minimal emissions of all
contaminants. such as sulfur dioxide.

The 20 gas turbines used in t he four LNG
liquefaction trains and the four gas-fi red
generators were judged to represent the
greatest potential source of air
contaminationo This is due to the greater
consumption of natural gas by these sources
and the corrbustion in internal corrbustion
engines. which inherently results in greater
emission of nitrogen oxides and carbon
monoxide compared with emissions from
external corrbustion sources.

Exhaust gas data for these 24 gas
turbines were introduced into the COWLEX I
dispersion model. This model was chosen
because it can accommodate the mountainous
terrain near the LNG plant and can quantify
the ground-level concentrations at receptor
points at elevations greater than that of
the adjusted plume height. Additionally.
the elevations (altitude) of nearby
receptors were put into a polar-coordinate
system. The maximum short-term receptor
concentrations and the maximum long-term
receptor concent rations were both found to
be located within 2 miles of the plant;
therefore. all receptors in this model were
located within this radius.

A hypothetical set of worst-case
meteorological data was used in the
short-term model. and one year of
meteorological data collected at the Jockson
Point and Valdez stations were introduced
into the long-term model. Additionally.
options we re selected which followed those
recommended in the EPA User's Guide or which
would result in maximum receptor
concentrations. Table 4.2 0 6-3 presents
results of this di spersion mode 1.

Use of these conse rvat i ve mode 1i ng
assumptions resulted in calculated
ground-level ambient air concentrations
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which were less than the National Ambient
Air Quality Standards (NMQS) and also less
than significant irrpact levels specified in
EP A' s Prevention of Significant
Deterioration (PSD) Regulations. Therefore.
these major sources at the LNG plant would
not significantly affect air quality. YPC
is aware of the AOEC's air quality
monitorin::! requi rements. which could be
accomplished within the currently projected
project schedul e.

The Port Valdez area naturally
experiences fog especially durin::! winter
months in morning hours when moist air
masses from the southwest result in overcast
skies and neutral or stable vertical mixing
conditions. The introduction of additional
water vapor to suc h an atmosp here could
exacerbate this fog condition.

The LNG plant includes several
previously identified sources that emit
water vapor as a product of natural gas
combustion. Typically. the moisture content
of such exhaust gases is less than 20
percent by volume.

The effect of the emission of water
vapor to the atmosphere from the LNG plant
is reduced by the heat released. which
occurs in two forms 1) elevated exhaust gas
temperatures from the combustion of fuel
(stack gas temperatu res from turbine engines
are 8919F) and 2) air-cooled condensor coils
used in the gas liquefaction system. A
synergistic effect from the various exhaust
points and from the released cool i ng load
would yield a greater plume rise. longer
transport, and greater dispersion of the
moist exhaust gases than would be expected
from each indi vidual stacko

4.2.6.3.3 LNG Terminal

Identified sources of emission to the
atmosphere from the operation of the LNG
terminal would include: 1) tanker engine
emission and 2) fugiti ve leaks in the ltG
marine tanks and loading lines. Although
the engines may have an option to operate on
bunker fuel, tanker engines are assumed to
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operate on natural gas fuel which is
boil-off from the LNG tanks while in port.

The capacity of t he L~ 10adi rg 1ines
would allow simultaneous loading of two
tankers in a 12-hour period. Due to the
time requi red for id1 i rg and docki rg,
limited worst-case 24-hour emissions would
occur when the tennina1 services three L~

tankers of 125.000 cubic meter capacity in
one day.

Emission of nitrogen oxides.
particulate. hydrocarbons, and sulfur oxides
are expected from the tankers· internal
combustion engines. Nitrogen oxide
emissions from these natura1-gas-fi red
engines are expected to be greater than
emissions of sulfur oxides. particulate. or
hydrocarbons. The extent of these emissions
is expected to be of minor concern at
receptors at the A1yeska Tennina1 and in
Valdez.

Should the engines operate with the
optional bunker fuel, or a combination of
natural gas boil-off and bunker fuel as is
occurring in Cook Inlet, emissions of
nitrogen OXides, particulate, and carbon
monoxide would be similar to those outlined
above. Emission of sulfur dioxide would be
greater than with natural gas fuel. At the
Cook Inlet facility, LNG tankers nonnal1y
use a mix of 94 percent LNG boil-off and
6 percent bunker fuel (pers. comm., USCG).
The extent of sulfur dioxide emission with
this fuel mix would not be expected to
exceed national standards.

Fugitive leaks of L~ or of natural gas
from storage tanks on the tankers and from
loadirg lines represent emissions of
nonmet hane hyd rocarbons as we 11 as emi ss i on
of methane. The anticipated feed gas
composition includes 17.86 pen:ent by weight
of nonmethane hydrocarbons. Unlike the
emission of methane. the emission of
nonmethane hydrocarbons to the atmosphere
contributes to the fonnation of ozone and
photochemical smog. The extent of these
emissions to the atmosphere, however, would
be carefully controlled to reduce fi re
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hazard and product losses as well as to
reduce emissions to the atmosphere using the
fo110wirg measures.

Control of the pressure of marine
storage tanks and loadi rg 1ines.
Boil-off would be used for fuel gas for
plant operation and for tanker engines.

Maintain all LNG storage tanks and
10adirg facilities at a cold condition
at all times.

Insultate loading lines between storage
tanks and 10adirg platfonns to minimize
LNG boil-off.

A vapor return line that would allow
tanker boil-off to return to onsho re
vapor recovery facilities for use in LNG
plant operation.

Automatic shut-off valve for each
10adirg ann as well as the main L~ line
to prevent sp ills.

These measures should ensure that
nonmethane hydrocarbon emissions are of
minimal concern.

4.2.6.3.4 SU1Il1ary

Construction and operation of the
compressor stations. LNG plant. and marine
tenninal would result in some degradation of
air quality. Various sources of emission
were identified during both construction and
operation of the facilities. The sources
judged to have the greatest potential impact
are the gas turbines used for liquefyi rg the
pipeline gas and gas turbine generators. A
di spersion model i rg analysis of these
emissions indicated that the LNG plant would
be well within the national ambient air
quality standards and should have a
negligible effect on air quality in the
Valdez area.
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4.2.7 Liquid, Solid, and Hazardous Wastes

4.2.7.1 Introduction

Three categories of wastes would be
generated by the proposed TAGS project
facilities duri l'Y:J construction and
operations--all of which are strictly
controlled by Alaska Department of
Envi ronmental Conservation (ADEC) or EPA.
These wastes, includil'Y:J their source and
their disposition, are the subjects of the
followil'Y:J subsections.

4.2.7.2 Liquid Wastes

Wastes from all facilities would' not
significantly degrade the surface and
subsurface water quality beyond the ~proved

mixing zone. Wastes from compressor
stations could be collected and emptied at
cffsite approved treatment plants. Illllacts
of wastewater discharge would be minor
unless an unexpected condition were to arise
which would requi re special mediation unique
to each indi vidual situation.

Liquid wastes from hydrostatic testing
mayor may not contain contaminants which
would requi re a state discharge pennit prior
to release. ADEC regulations will be
complied with in any event.

Equipment washdown at construction call1lS
and compressor stations would occur as
necessary and would constitute about 15
percent of the volume of wastewater
generated. These wastes would be collected
in a sump or other device run through an
oil-water separator. The remaini l'Y:J water
would be routed through a settling basin to
remove sediment. This water would then be
discharged along with the wastewater to
dilute waste concentration. Wastes from the
settling" basin would be disposed of in an
~proved solid waste di sposal site.

Surface water runoff from each workpad,
construction laydown area, and full storage
area would depend on local precipitation,
but each site would be designed to retain a
large runoff in a short period of time. The
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retention facilities would be installed to
collect the runoff, which could then be run
through an oil-water separator and/or a
settling basin.

Industrial liquid wastes would be
generated primarily by vehicle maintenance
and repai r. Oi ly waste would be collected
in sumps. Mixing would be avoided whenever
possibl e. Wastes would be stored in
approved containers until they could be
properly disposed of either at a recycling
center or a hazardous waste facility if they
are classified as toxic or hazardous.
Illllacts should be negligible unless an
accident occurred duril'Y:J transportation and
transshipment of the material. The
resulting environmental illllacts would depend
on the location of the occurrence and the
sensiti vity of the area.

4.2.7.3 Solid Wastes

Solid wastes would be generated
primari ly at the construction call1's at the
rate of about 8 pounds per person per day.
Thi s waste would cons i st of p ape r, can s,
bottles, cooking scraps and wastes, repai r
scr~s, and used pallets and broken lumber.
Combustible wastes would be burned as
pennitted by the ADEC, and the remaining
materials plus noncombustibles would be
placed in an ~proved landfill or at a local
solid waste facility. Illllacts to local air
quality would be minor. Incineration rather
than storing food scraps and wastes would
avoid attract i l'Y:J bears and other wildl ife
and reduce creation and destruction of
nuisance animals. Proper landfilling would
result in negligible impacts.

4.2.7.4 Hazardous Wastes

Hazardous and toxic materials would be
used on site and would include at least the
follOWing: pressurized gases; solvents;
chlorinated hydrocarbons; explosive gases;
flammables such as gasoline and diesel; and
corrosi ve material s, pesticides, herbicides.
paints, etc. as identified in Appendix G.
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These mate ri a1s would not become haza rdous
wastes until there is a need to dispose of
them after use. When that occurs, the
generator would have 90 days to collect,
consolidate (not mix), properly pockage,
p lace into approved DOT overpack containers,
and ship these wastes to an approved out of
state incinerator or landfill facility in
accordance with applicable state and federal
regulations. Any special permits required
for t ran spo rtat i on of hazardous substances
would be obtained from the proper
authorities.

If properly handled, accidential spills
and contamination could be avoided, and
impacts due to these wastes would be
negligible. The major potential for i11llact
would be during shipment to a disposal site.

4.2.8 Geologic Envi ronment

4.2.8.1 Introduction

The proposed TAGS system would interact
with the geologic environment in a number of
ways duri ng construction and operation.
I11llacts ari sing from construction and
operation could result in modifications to
the topography, physiography, resources, and
permafrost along the proposed route.
Geologic processes at work in the natural
en vi ronment include frost heave, erosion,
and mass wasting. Conversely, the geologic
en vi ronment could di rectly affect the
pipeline. For example, the pipeline would
not affect the seismicity along the route;
however, ground displacement along an active
fault as a result of an earthquake could
cause the pipeline to rupture if undetected
and not consi de red in des i gn.

YPC has proposed mitigation, as
identified in Subsection 2.8, which should
ameliorate most of the concerns regarding
pipeline-geologic envi ronment interaction.
Many of the mitigation measures proposed by
YPC we re used succes sfu11y du ri ng
construction and operation of TAPS, which
has. resulted in minimal i11llacts.
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The potential interactions between the
pipeline and the geologic environment are
discussed in Subsections 4.2.8.2 to
4.2.8.7. Section 4.2.8.8 Presents a
systematic description of pipeline/geologic
environment interaction.

4.2.8.2 Topograpt!i and Physiography

Topographic and physiographic impacts
resulti ng from the development of the TAGS
pipeline would be primari ly the result of
excavation necessary for the construction of
the pipeline. The working surface clearing,
gradi ng, and trench excavation and the
development of new or expansion of existing
borrow sites would modify existing landforms
over the short-term construction phase and
would leave permanent scars in the terrain
in areas where the pipeline route traverses
bedrock or where borrow pits or quarry sites
have been de veloped. These i 11ll acts are
principally visual changes of the
landforms. Alterations of existing drainage
features might also cause minor but
pe rmanent changes.

Maintenance of the pipeline could result
in local changes in terrain similar to those
during initial const ruction. These impacts
would probably be localized and of minor
importance.

4.2.8.3 Resources

4.2.8.3.1 General Statement

The primary resources that could be
affected by construction and operation of
the proposed TAGS pipeline are petroleum and
aggregate (sand, grave 1, and quarry rock).
Potential impacts to these resources are
discussed in more detail in the following
sections.

The impact of the proposed pipeline on
coal and heavy metal resources would be
negligible.
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4.2.8.3.2 Petroleum Resources

Experieree in petro1eum-produci rg
provinces elsewhere in the world indicates
that construction and operation of the
infrastructure requi red to support a large
field often leads to extension of the field
and possibly to discovery of additional
fields nearby. To date, the development of
the Prudhoe Bay field has lead to the
discovery and development of the Kuparuk,
Lisburne, and Endicott fields. ContinUing
expansion of oi1-produci rg operations on the
North Slope and the continental shelf
under1yi ng t he Arctic Ocean is to be
expected except as curtailed by economic
factors or rest ricted by governmental
regulation, classification, or other
policies. Operation of the TAGS pipeline,
providing access for North Slope gas to
markets, would be expected to lead to
discovery, extraction, transportation, and
use of additional quantities of oil and gas
on the North Slope in excess of presently
proven reserves.

Other potential petroleum provinces that
are crossed by or are near the proposed
pipeline route include tukon Flats, the
Copper Ri ver basin, and the northwestern end
of the t ukon-Koyukuk (FPC 1976a). Pet roleum
potential offshore in the Gulf of Alaska has
also generated considerable interest in the
past. Operation of the Lr¥3 plant/marine
tenninal at the southern end of the pipeline
would proVide a processi rg and export
facility for natural gas from the offshore
area in the Gu lf of Alaska and from the
onshore areas along the pipeline route.

4.2.8.3.3 t:liDera1 Mate ri a1s

Construction of the TAGS pipeline and
its associated workpad would require large
quantities of aggregate for right-of-way
preparation, access roads, foundations, and
specialized ditch backfill. Preliminary
estimates indicate 33 million cubic yards of
aggregate may be required for cOflllletion of
the TAGS project.
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The applicant proposes, wherever

possible, to reuse construction areas where
gravel pads remain after TAPS construction
uses were finished t such as construction
camps, and to use some existirg TAPS access
roads. This accounts for an estimate for
TAGS some 8 million cubic yards of mineral
materials less than used for TAPS
construction. Most, if not all, TAGS
mineral material sites would be uplands.
Table 2.3.1-2 shows the estimated mineral
material requirements by construction
spread. Generally, mineral material
resources appear adequate to meet the
estimated volumes needed for the TAGS
project.

There are two areas where exi sting
developed mineral resources appear limited
in abilities to expand beyond immediate
requi rements for TAPS and the state highway
net: Construction Spread 1 (North Slope)
and Construction Spread 5 (in the Copper
Ri ver drainage). In both cases TAGS would
be located beyond areas previously explored
for mineral material resources. In
Construction Spread 1 the initial focus for
TAPS and Dalton Highway sources were in the
Sagavanirktok River and adjacent lands.
This area of state administration is no
longer using the active floodplains of
ri vers for material sites. This area also
has potential to use snow and/or ice
construction pads as a means to reduce the
overall mineral material requirements for
TAGS. In Construction Spread 5, it is
unlikely that snow and/or ice workpad
construction techniques would reduce
significantly the mineral material
requi rements for TAGS. Overall, it appears
the identified 33 million cubic yards of
mineral materials needed to construct TAGS
is available. Whether they are located in
the quantities and qualities desired is
unknown.

In addition to the traditional fluvial
sources of mineral mate ri a 1, the app 1icant
indicates mineral materials of acceptable
quality could be created by minirg and
crushing bedrock. The app licant has not
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identified the extent, if any, bedrock that
is exposed. and/or excavated during
right-of-way preparation could be used to
meet part of the 33 million cubic yards for
construction. The ~plicant further
proposes that snow or ice workp ads would be
evaluated as a means to reduce the total
amount of mineral materials needed for TAGS.

New borrow sources as identified by the
applicant would be developed chiefly in
inacti ve floodplains and terraces of ri ~rs
and from alluvial fans, glacial drift, and
bedrock. Where these up land deposits are
incorporated in or underlain by pennafrost,
thei r excavation causes the pennafrost to
thaw.

Upland materi al sources would be visible
for a substantial number of years. The
exact duration would depend upon whether
pennafrost is present, length of growi ng
season, extent and type of soil terrain, and
vegetation in the surrounding area. Upland
sites would have more dirt included within
gravel, and therefore screening or washing
procedures would be necessary. The
applicant would investigate prospecti ve
mineral materi al sources in Phase 11 of
project development and develop detailed
mining plans showing how the site would be
mined, access, and stabilization
revegetation proposals. This would be
similar to the process successfully used for
TAP Sand wou1d be submi tted to app rop ri ate
interagency review and comment prior to
approval.

1111l acts f rom ext ract i on of 33 mill i on
cubic yards of mineral materials for TAGS
would be similar to those for TAPS and for
the state highway system. A major exception
is that the applicant has not proposed to
use ri ver- or st reambed sources. The
overall il11lact to scenic resources would be
minor to moderate north of the tukon River
and minor to the south. This difference
reflects both flatter topography and shorter
vegetation on the North Slope. 1I11lacts to
supp lies of mineral materials in
Construction Spreads 1 and 5 would be
negligible to moderate. In some cases
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. available supplies would be used faster and
therefore have a potentially moderate
adverse effect; con~rsely, actions
associated with exploring mineral sources in
areas not now available would create
moderately beneficial effects to the extent
new supplies exceed TAGS needs and there is
access to existing and authorized
transportation utility systems.

4.2.8.4 Seismicity

The applicant recognizes that a major
design criterion for TAGS would be the
ability of the system to withstand the
anticipated effects of earthquakes. The
earthquake potential along the various
segments of the route has been expressed in
tenns of the maximum expectable earthquake
(DOl 1974). The TAPS project indicates that
earthquakes characteristic of these seismic
zones can be accommodated by facilities
design and construction. The applicant has
proposed specific designs for fault
crossings and has proposed to develop
additional data to evaluate slope stability,
liquefaction, and strains in buried pipe.
Developing and ~plying these criteria
correctly would result in a pipeline system
c~able of withstandi ng earthquakes while
producing no major impacts to the
en vi ronment.

Three major active fault zones are
traversed by the TAPS route between Delta
Junction (Milepost 533) and SUllmit Lake
(Milepost 600). Specifically, these are the
Donnelly Dane, Denali, and McGinnis Glacier
fault s. The Denali Fault, di sp 1ayed
significant evidence of offset in the last
10,000 years (Richter and Matson 1971).

The following four distinct but
interrelated seismic phenomena constitute
potential impacts to the proposed pipeline.

Soil liquefaction and ground breakage

Ground motion
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Differential movement alorg a fault

Water inundation by earthquake-generated
waves (tsunamis)

Liquefaction, the earthquake-induced
transformation of a stable granular
materials such as silt and sands into a
fluid-like state, can occur during long
duration and significant seismic events.
Due to a general lack of cohesion, the
relatively common deposits of uniform silts
and fine sandy silts found in and beneath
some stream valleys in Alaska are
susceptible to seismic liquefaction. In
addition, zones of fine-grained sediments in
these valleys would be susceptible to
1iquefaction.

tPC recognizes that liquefaction and
strorg ground motion are significant
geotechnical constraints to siting and
designirg the proposed system. The
potential impacts of these phenomena can be
reduced by avoidi rg potentially liquefiable
areas or, in areas where alignment changes
are not feasible, by applyirg construction
techniques to mitigate liquefaction-related
problems.

The occurrence of large earthquakes is a
potentially serious hazard to the integrity
of the pipeline system. Seismic shaking or
surface faulti rg acco"1lanyi rg a large shock
could deform the pipeline directly or cause
failure in the foundation material that
could lead to deformation. Excessive
pipel ine deformation could result in rupture
where the route crosses active faults. The
~plicant has proposed to traverse the fault
in the above-ground mode on steel beams at
grade or on vertical support members (VSM)
similar to TAPS. Proper design of the
above-ground fault crossi rgs would result in
a system that would accommodate differential
pipeline movement from earthquake-induced
horizontal and/or vertical displacement.
Large earthquakes could trigger landslides
and sea waves that could affect the
integrity of the loadi rg dock and tankers.
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The pipel ine and L~ plant are located at an
elevation higher than that of the highest
reco rded run-up wave. and no major i"1l acts
to these onshore structures would be
anticipated.

4.2.8.5 Permafrost

IlIllacts to permafrost occur where there
are changes in its delicate heat balance.
The applicant proposes to maintain mean
pipel ine operati rg temperatures between OaF
and 32°F in permafrost areas. Compression
and refrigeration of the gas would take
place at regular intervals along the
pipel ine in order to prevent large-scale and
long-term degradation of the permafrost.
Water bodies raise the effecti ve average
temperature at the ground surface, and
removal of surface water lowers the average
ground surf ace temperature. As proposed,
the pipel ine operation would have minor
impacts on the permafrost regime.

The most significant illl>acts on
permafrost would be realized as a result of
disturbirg the natural ground surface during
construction. Changes can occur as the
result of any acti vity that reduces the
surficial material or changes surficial
heating characteristics. Reducirg the
insulating qualities of the surface material
through cOlll>action or removal of material
would increase surface heat input to
pe rmafrost du ri ng summe r.

A11 disturbances in permafrost areas
would have long-term perh~s irreversible,
effects on the permafrost regime.
Construction acti vities that could affect
the permafrost include the placement of
gravel workpads and structures and ditch
excavation. The thickness and general
insulatirg qualities of the organic layer
and the ice content of the uppermost
permafrost layers are probably most critical
in determining specific impacts. The
applicant has proposed thermal modelirg as a
means to assess the effects of thermal
disturbance caused by cleari rg, workpads,
and ditching.
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Removal or in situ use of the present
ground surface materials would have impacts
duri rg construction and operation, .
especially if the exposed soil is ice rich.
Exposure of the ice-rich soil to solar
radiation results in thermal melting. If
the exposed ice-rich soil is brought into
contact with running water, thermal erosion
takes place as the water not only melts the
interstitial ice, but also carries away the
soil particles. If a high-ice content area
is involved, subsidence of the soil surface,
gullying, and establishment of new drainage
patterns could occur.

Mitigati ve measures proposed by the
applicant to prevent permafrost melting and
erosion include construction scheduling,
specialized construction zone grading, and
erosion control monitori ng. Construction of
TAPS has shown that if these measures are
properly applied, pipel ine construction
would have only minor, localized impacts on
the permafrost regime.

Portions of the pipeline could be buried
as lorg as two and a-ha lf years before the
introduction of chilled gas. Impacts of the
pipeline to the permafrost would occur in
the time period from the initial disturbance
until the startup of chilled operation.
Pipe backfill materials could become
satu rated, inc reas i ng the bouya ncy of the
pipe.

In slopi rg terrain the pipel ine trench
could divert and capture local surface
drainage, causi ng erosion of natural surface
soils and removal of pipe supporting
mate ri a1s by vi rtue of becomi rg a channel of
reduced resistance to water flow (FPC
1976a). The use of ditch plugs,
surface protection, select backfill, and
erosion control monitori rg has been prooosed by
the applicant to mitigate impacts occurring ,
a'S a result of local drainage capture and
modification. Erosion-control monitoring
would be a continual mitigation effort to
minimize potential occurrences during
preoperation and operational conditions.

Nunerous studies, field data, and
full-scale tests indicate th,at the operation
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of a chilled gas pipeline would result in
creation of a permanent frost bulb. The
di rect impact of dec reas i ng t he tempe ratu re
of existing permafrost is negligible.
However, the creation of apermanently
frozen frost bulb in formerly unf rozen zones
could have major impacts on the surrounding
environment and nearby facilities. Frost
bulb growth beneath streams and across
subsurface drainage zones could result in
lowered water temperatures for overwintering
fish and an increase in the occurrence and
severity of aufeis development.

The applicant understands these impacts
could be major and has proposed to
investigate design measures to mitigate the
impact of frost bulb growth on subsurface
flow and to adjacent facilities.

4.2.8.6 Frost Heave

Much researc h has been devoted to
developi rg an understandi rg of the mechani sm
of frost heave and to developing models for
qualification and quantification of frost
heave. In addition, large amounts of
laboratory and full-scale frost heave data
have been developed and reported by public
and private institutions. The applicant
recognizes frost heave as a major design
consideration for the proposed system and
has proposed to obtain additional field and
laboratory data in order to predict the
behavior of frost susceptible soils as they
affect the pipeline and related facilities.

A chilled gas pipeline passing through
initially thawed soils would cause a "bulb"
of frost to develop with time. Frost heave
or ~ward expansion of the overlyi rg soil
mass results from the development of
segregated ice lenses due to freezirg of
soil water at the freezing front and to a
lesser extent the expansion due to freezing
of the pore water within the frozen bulb.
Frost heave would be possible anywhere with
freezing temperatures, a source of water,
and frost-susceptible soils. To mitigate
these effects, TAGS would use select
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granular material in areas where this
potential exists.

The impact of frost heave upon the
pipeline would depend on the severity of the
heaving. Uplift of the pipe gradually
through a broad region, such as a floodplain
or ri verbed. could result in its becoming
uncovered and exposed to erosion.
Differential uplift on the pipeline would
place increased st ress on t he pipe and is
one of the most important geotechnical
concerns, especially in pennafrost
transition zones with adjacent areas of
frost-susceptible and nonfrost-susceptible
soils. The applicant proposes to mitigate
the effects of developed pipe stress by
incorporating thicker wall pipe in those
areas where frost heave forces are
anticipated. In either case the primary
en vi ronmental i~acts could be the need to
repai r or rep lace the pipe. I~acts from
these activities would nonnally be minor
unless the action occurs in an
environmentally sensitive area or duril'liJ a
time peri od which doesn l t optimize weather
conditions. In those cases i~acts would be
more severe.

Up 1ift i ng of t he pipe due to frost heave
could cause ponding of surface water on the
~stream side of the pipeline and
redi rection of surface water flow. I~acts

on surface water flow could be moderate
where uplift occurs over long distances
across the preexisting drainage di recti on.
Diversion of surface water could result in
i oc reased eros i on of su rface soil sand
greater heave in thawed soils then in
adjacent pennafrost soil s. These i~acts

would tend to be localized and minor.
Erosion control monitori ng and use of
surface protection as proposed by the
applicant would greatly reduce the severity
and occurrence of those conditions.

Aside from uncontrolled removal of pipe
cover material, ponding or drainage changes
could occur. The i~acts of frost heave
effects on surface water would be negligible.
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4.2.8.7 Erosion and Mass Wasti ng

Erosion and mass movement are geological
processes that operate usi ng the force of
gravity. the fonner with water or wind as
the principal medium and the latter with the
entire body of soil and rock debris
(water-saturated) as the medium.
Consequently, the severity of these
processes increases as the slope of the land
surface increases. The proposed pipeline
route passes through some of the most rugged
topograpt'rl in Alaska, traversing many steep
slopes along the route in the Brooks Range,
the Alaska Range, and the Chugach Moontains
~s well as in some foothills and plateau.
regions. .

The construction of TAPS and the Dalton
Highway has provided an understanding of how
the slopes along the proposed TAGS alignment
might be expected to react to construction
disturbance. The applicant pro;>oses to use
knowledge gained in constructing these
projects in conjunction with advances that
have been made in understanding potential
slope instability to perfonn the initial
route evaluation and preliminary design.

The planned TAGS route corridor has
avoided areas marked by surface indicators
of naturally occurring slope instabilities.
These include extensive deposits of
colluvial and talus material s, slopes
patterned with solifluction lobes, bimodal
failure scars on pennafrost slopes,
conventional landslide and rockslide areas,
and progressi ve failu res of ri ver- or
streambank cut slopes. Routing and design
would be used to minimize or eliminate the
potential.

Thawing of pennafrost caused by
construction or maintenance activities could
result in slope failure, especially where
fi ne-grai ned. ice-ri c h soi 1s are
encountered. As melti ng of interstitial ice
and drainage of meltwater take p lace, the
volume of the thawing soil profile is
reduced.

Avoiding areas of sloping, ice-rich
pennafrost would minimize i~acts to these
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areas. Stabilization techniques available
to the app licant in the event ice-ric h areas
are unavoidable include winter construction
and insulated worl<pad. These techniques
were used successfully in constructirg
TAPS. If used properly, impacts to the
en vi ronment as a consequence of the TAGS
system would be minor.

4.2.8.8 Pipeline/Geology Interaction Segment

The route from Prudhoe Bay to near
Galbraith Lake parallels and would normally
be located 1 to 4.5 miles from the Dalton
Highway. Mcxlerate impacts along this
segment would be the result of surface
disturbance during construction. The large
amounts of gravel needed for contruction
would impact the supplies available along
this segment. Development of new borrow
sources and expansion of existing sources
could result in short-te rm minor inJ;lacts to
water quality and fisheries resources if
borrow activities were to occur adjacent to
active stream channels. Gravel worl<pad
construction could impede surface water
drainage, accelerating thermal degradation
and erosion of the ice-rich permafrost.

Use of snow or ice pads would reduce the
gravel requirements for workpad construction
and the impacts associated with worl<pads .and
borrow site development.

During the period between pipeline
installation and startup of chilled gas
operation, thermal degradation and
subsequent erosion and mass wasti rg could
cause loss of cover and backfill. These
inJ;lacts would occur primari ly in the
northern foothills of the Brooks Range where
the route crosses ice-rich soils underlyi rg
moderate slopes.

From Galbraith Lake to the South Fork
Koyukuk River, .the route closely parallels
the existirg TJlPS pipeline and Dalton
Highway. Accelerated erosion could result
in minor inJ;lacts in this segment.
Construction activities wou~~ locally cause
minor stream siltation and thawi rg of the
ice-rich layers and lenses in permafrost.
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South of the Yukon through the Tanana
Uplands the route crosses a wide range of
soi 1 types and pe rmafrost conditions.
InJ;lacts would occur from preparing
construction pads, trenchi rg, and borrow
pits. Terrain modification from these
acti vities would be moderate.

The potential for minor impacts due to
thermal degradation of the relati vely warm
permafrost south of the '( ukon River exi sts
during the construction to chilled gas
operation period. Frost heave irrpacts to
the pipeline after chilled gas startup would
probably be a significant consideration for
pipeline design and modeling. The
fine-grained soils exposed as a result of
surface disturbance would be susceptible to
erosion from surface runoff resulti rg in
glJl}ying and minor water quality impacts.

Surface erosion and its subsequent
impact on water quality could be controlled
with techniques proposed by t he ~p 1icant.

The main potential impact within the
Tanana Valley would be from degradation of
locally ice-rich frozen silts and allUVial
gravels underlyi rg the Shaw Creek Flats and
the frozen loess overlying bedrock in the
upland areas south of Quartz Lake. Alluvial
gravels along the Delta River from Big Delta
to the southern end of this segment are
generally permafrost free.

From Donnelly to Summit Lake the route
closely parallels the existing TAPS pipeline
and the Richardson Highway. Alorg this
segment there would be minor terrain
modification from trenchi rg across
discontinuously frozen glacial deposits.
Degradation of locally ice-rich soil could
develop as a result of construction activity.

Between Donnelly Dome and Paxson the
route crosses the Donnelly Dane, McGinnis
Glacier, and Denali faults. An earthquake·
as large as magnitude 8, accompanied by
fault offsets of at least 20 feet, could be
expected along this fault zone (FPC 1975a) •

The most significant irrpact
consideration for this segment of the
pipel ine route is differential movement
along the Denal i Fault. Loss of pipel ine
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4.2.9. 1 Int roduction

4.2.9.2 General Surf ace-Water I ~acts

Hydrologic processes are systematically
interrelated--an i~act to one process will
in time effect change in other processes
(Curry 1972). If sufficient care is

I~acts caused by TAGS construction
would be very similar to and frequently
cumulati ve with those created du ri rg TAPS
construction. Overall, impacts would be
moderate duri rg construction and operation.

Surface Water and Ground Water4.2.9

Construction and operation of TAGS would
involve construction in and across the
floodplains of rivers and streams along the
route. These acti vities have potential for
causing both 10ng- and short-tenn impacts on
the riparian habitat and upon property both
up- and downstream of the route.
Additionally, ttennal effects of
const ruction, both in and out of the
floodplain, can affect ground-water movement
and alter surface drainage. The impact of
the pipel ine on the existi rg water resources
and on the fluvial environment depends the
specific design. the construction and
maintenance procedures used, and upon the
schedulirg of activities. These activities
are to a large extent controlled by
stipulations and conditions of the various
specific pennits and the mitigation efforts
described in the Project Description,
Section 2.8.

Subsection 4.2.9.2 describes the general
types of surface-water processes which would
be affected as a result of pipeline
construction and operation and identifies
resultillJ i~acts to the hydrologic
environment. Subsection 4.2.9.3 describes
i~acts to ground water. These general
processes may occur at any point on the
pipel ine route. Specific processes which
are of concern for particular pipeline
segments are described in Subsection 4.2.9.4.

4.2.8.8 Summary

Construction of TAGS would cause a wide
range of impacts to the geologic environment
alollJ the route. Conversely, the geologic
environment could directly impact pipeline
integrity. I~acts to the geologic
environment would occur mainly during
construction and would consist of changes in
topography, thennal effects on pennafrost,
and increased erosion. IrT4lacts to the
pipeline system would be realized primarily
durillJ operation as a result of the
differential heave, erosion, and seismicity
of the proposed route. All of these irT4lacts
would be minimized by ~plication of the
mitigating measures described in the Project
Description (Subsection 2.8) and by special
conditions which may be contained in various
requi red pe nni ts issued by regu1ato ry
agencies.

integrity due to fault displacement and
subsequent pipeline deformation is of
primary concern. Consequently. a special
elevated construction mode to accommodate
potential fault displacement would be
installed at these three fault crossing
zones, thus reduci IlJ the potential i~act to
the pipeline from fault displacement.

Other impact considerations are ground
motions and subsequent liquefaction of
saturated alluvial material in the active
floodplains of both Miller and Castner
creeks along the McGinnis Glacier Fault.

The most significant potential impact of
the segment through the Chugach Moontains is
related to earthquake hazards. Damagi IlJ
eart !'quakes, as demonstrated by the 1964
earthquake (magnitude 8.5), can and do
occur. I~acts to the pipeline as a result
of seismic activity could include i~acts to
pipeline integrity as a result of ground
failure in the saturated alluvial soils
found in the floodplains of the numerous
stream crossi IlJs and, alollJ the Lowe Ri ver,
due to strong ground motion. No major
i~acts to pipel ine integrity would be
anticipated if structures are designed
proper sei smic us i IlJ c rite ri a.
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exercised duri rg design, construction, and
operation of the TAGS pipeline, these
impacts would be minimized; howeYer, some
impact is inevitable.

Alteration of stream hydraulics includes
changes in existing velocity, stage, or
water-quality patterns directly by
construction of instream works or by
induci ng natural changes such as ici rgs or
deposition of sediment. Flow alterations
could be caused by roads, pads, ri Yer
training works, bridges, culverts, or ice.
These changes could di rect1y affect other
resource values, such as restricting passage
of fish through a culYert. They could also
effect other changes in stream hydraulics
that in turn affect resource values. For
example, deposition of sediment in an
existing channel might cause diYersion of a
stream.

Scour, t he lowe ri ng of a streambed,
occurs naturally in response to passage of a
flood hydrograph. Constructio.n-related
increases in scour could be caused by a
constriction or impi ngement of flow in
either the channel or floodplain. Scour
could expose the foundation of hydraulic
structures and cause them to fail. Scour
also causes a local increase in suspended
sediment downstream of the scouring area and
creates deep holes in the stream bed, thus
inc rease st ream-bottom di versity.

Bank erosion is the lateral migration of
ri verbanks in response to erosion by
impi ngi rg flow. Migration is a natural
ongoing process on the outside of bends in
any alluvial riYer; howeYer, it can be
accelerated by either natural or man-made
changes in stream geometry or an increase in
flow intensity. Icing s or depositions of
sediment change flow patterns. Erosion may
also be accelerated by instream activities
such as gravel mini rg, which disrupt the
natural supply of sediment from upstream.
Bank erosion is the chief source of
suspended sediment in most nonglacial
streams. If allowed to continue, bank
erosion can undennine and destroy riparian
property.
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Di Yersion is the removi ng of water from
one drainage channel to another (ASCE
1962). DiYerson is a natural process
occurring frequently in braided river
channel s, in deltas, on alluv.ial fans, and,
less frequently, in meandering rivers. The
usual natural cause of di Yersion in ri Yers
is blockage of an existing active channel by
deposited sediment, icings, or ice jams.
Diversions may be temporary, as usually
occurs with icirgs, or lorg 1astirg, as
occurs with sediment blockages. Although
di Yersions are a natural occurrence, their
frequency and severity could be increased by
any activity which iocreases erosion or
sediment deposition, restricts channels, or
creates new channels. Particular concerns
created by the TAGS in cold regions would be
the creation of icirgs by thennal or
ground-water discharge changes and creation
of new channels by thenna1 degradation of
ice-rich soils. Diversions could cause
rapid destruction of property and could
destroy road access to facilities.
DiYersions could also disturb or isolate
sensitive habitat areas. The potential for
di Yersion would be minimized by application
of the mitigating measures provided by 'fPC.

Aggradation is the rise in bed level of
a stream at a specific site in response to
deposition of sediment (A9:E 1962). Duri ng
construction, aggradation could be caused by
a downstream flow constriction, such as a
culvert, or by increased production of
sediment upstream, such as in a disturbed
area. Aggradation could also cause
di Yersion. Aggradation would alter the
c haracte r of the st reambed in the agg radi ng
area to a finer, less penneable bed because
the finer material deposited clogs the
i nterst it i a1 sp aces in the 0 ri gina1 bed.
Aggradation at one point in a stream could
remove sediment and would result in cleaner
flow and possible degradation of the
downstream bed. A source of aggradation,
unique to cold regions, is raising of the
ground level because of the accumulation and
expansion of subsurface ice, such as might
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occur around a cold pipe. To minimie this
process. TAGS would insulate where necessary.

Icirgs. sometimes called aUfeis, naleds,
or glaciers, fonn by successive freezing of
sheets of water that seep from the ground, a
ri ver, or a spring (USGS 1976). Icings may
fonn naturally in thick sheets on
floodplains. as the result of surfacing
stream flow, or as hillside icirgs fonned
below springs. Icings often are fonned
because local the nna1 characte ri sti cs are
altered by construction, allowing frost to
penetrate blocki ng aquifers and stream
channels and causing water to surface.

The TAGS pipeline could alter surface
thennal characteristics because of
construction of roads or pads. The buried
pipeline could alter subsurface temperatures
either by freezi ng areas nonnally thawed or
by thawing areas nonnally frozen. Either
process could create ici rgs by alteri ng
ground-water flow patterns a~d causing water
to surface. Icirgs could divert streamflow
during breakup. or they might inundate roads
or other facilities. The TAGS proposed to
avoid areas of regular fOl1llation of ici rgs.
However, control of icings which are not
avoided would be handled duri ng operation
using standard approach such as ice fences.

Erosion is weari ng away of lands or
st ructures by running water or wind (ASCE
1962). Erosion would be caused by
const ruct i on act i vi ties wh ic h concent rate
water flow or which loosen soil surfaces.
Erosion rates would be accelerated when
ice-rich soils are thennaly disturbed. The
chief environmental impacts of erosion are
contribution of sediment to streams and the
loss of soil from uplands. Secondary
impacts to streams would be iocreases in
turbidity and sedimentation of beds.
Erosion. particularly in ice-rich sands and
silts. could rapidly concentrate stream flow
and create new drainages. Standard methods
for controlling erosion in the Arctic would
be used by TAGS to provide control of
erosion. sediment production. transport, and
deposition. Erosion control mitigat~on
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would be considered in all phases of design
development. construction activities. and
operation mai ntenaoce.

Surface-water resources could be
contaminated by improperly treated
wastewater from camps, from accidental
spills of fuels or lubricants. by chemicals
used during construction or operation
acti vities. by release of contaminated
hydrostatic test water. by fertilizer used
for rehabilitation. as a by-product of gas
conditioning. or by sediment from erosion.

Available winter surface water supply
could be seriously depleted by use at camps.
fi re supression, or other use along some
portions of the pipeline route. During
construction winter surface water supply
could also be depleted by diversion of
either surface or ground water. or by
creation of icings. Depletion of winter
water supply could seriously affect aquatic
resources. so these uses are regulated by
t he Alaska DNR water use pe nnit system.

4.2.9.3 General Ground-water I npacts

Inpacts on ground water ultimately
result in inpacts to surface water. The
most common influence to ground water in
frozen soil results from disturbance of flow
in the shallow active zone overlaying
pennafrost. This zone can be rendered
impenneable by either compaction or by frost
penetration. Frost can penetrate because of
alteration of surface thennal
characteristics or because of operation of
the pipe at belOW-freezing temperatures.
Di version of an aquifer would create a new
ground-water flow pattern which could
surface and result in an icing. accelerated
erosion or diversion of surface flow. These
alterations may in turn further affect the
thennal regime and cause more thenna1
degradation.

Excavation for pipeline features such as
ditches and material sites could intercept
shallow ground-water flow. Thawing of
pennfrost by a buried wann pipe could also
provide new aquifers. as could penneate
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beddirg material in pipe ditches. These
activities could create new subsurface
drainage paths and dewater existirg
sp ri ng s. They may also contribute to
fonnation of surface icirgs. These same
pipeline features could intercept surface
flow and recharge ground-water aquifers.

Impacts to ground water would be
minimized by application of the mitigati rg
measuri ng proposed by TAGS.

Alorg much of the route, winter
ground-water availability would be
nonexistent or limited to unfrozen alluvium
underlying major streams. Volume in the
all uvium would be low, and the re is no
recharge during winter. Water use during
construction and operation could deplete
available supplies; however, use is
controlled by state pennits.

Shallow ground water could be
contaminated by accidental spills or leaks
of fuel oils and other chemicals. Water
quality could also be affected by leakage
from sewage collection and treatment'
fad lities.

4.2.9.4 Other Direct Inpacts

Between Prudhoe Bay and Slope Mountain
the major potential effect on surface water
would be disruption of natural drainage
paths in the Putuligayuk and Little
Putuligayuk ri ver basins by the workpad.
Major impacts, consisting of accelerated
beach erosion, would result from mini rg
gravel from the Prudhoe Bay beach. Gravel
mines proposed for the Sagavanirktok Ri ver
terraces could, in concert with existing
work s, ad verse ly a1te r su rf ace-water flow
and endanger TAP S ri ver crossing sand ri ver
traini rg structures if not carefully located.

Relatively small hillside icings occur
a10 rg Slope Mountain, and small st ream
icing s occur on many of the streams crossed
alorg the pipel ine route. Ici rg sizes are
limited by availability of ground water.
Thennal disturbances could alter present
icing patterns. Minor impacts to access
roads for existirg pipelines may occur.
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Ot her su rf ace water impacts would be
relatively minimal.

A steep-sided slope of active alluvial
fans runs from the West Fork Atigun River to
t he base of Chanda1ar She If. Such fans are
subject to frequent channel diversions
durirg floods as a result of rapid
aggradation. Channels on the fan scour as
they adjust their bed to new grade as the
result of erosion of the toe of the fan by
receivirg waters. Pad and pipeline design
must be carefully coordinated with adjacent
structures to prevent either excessi ve
erosion or deposition. Relatively small
snow avalanches and debris flows could
occasionally block roads and pads and may
damage abo ve-ground structu res. Avalanche
releases could be triggered by construction
acti vities and could endanger personnel and
other properties. Alluvial fans and the
thawed gravels below Atigun Pass and the
Chandalar River provide limited sources of
ground water that do surface to fonn massi ve
icings. Creation of new or larger icings in
streams near the 13 miles proximate to the
authorized ANGTS rigrt-of-way could divert
streams and has the potential to damage
facilities. A related hazard that is
peculiar to this area is ice mounding,
fonned by under- ice water under hig h
hydrostatic pressu re. Ice mounds have been
known to explode and cast large blocks of
ice tens of feet (U SGS 1976).

From the base of Chandalar Shelf to
South Fork of the Koyukuk Ri ver the where
the aligll1lent would be located adjacent to
the floodplains of the Dietrich and Middle
Fork Koyukuk ri verso These st reams are
braided, are generally aggradi rg, ice
severely, and are subject to rapid
di ~rsion. Winter ici rg levels frequent ly
exceed nonnal open-water flood levels.
Di ~rsions could be caused by instream works
that alter flow patterns, such as
construction of ri ver traini rg structu res or
roads or by disruption of winter flow
patterns which causes icirgs. Di versions or
icings could affect environmental values and
TAPS, autmrized ANGTS, or state highway in
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the floodplain. Much of the remaining
alignment would be located on active
alluvial fans tributary to the Dietrich and
Koyukuk ri verso Channels on these fans are
unstable and subject to rapid diversion and
scour. Alteration of these minor streams by
TAGS could seriously damage adjacent
pipelines and the higilllay. The crossings of
the two forks of Bonanza Creek present a
risk of causing a diversion. Most of the
streams crossed tend to ice severely in the
winter. Creation of new icings could easily
cause diversions or inundate existing
facilities. Limited supplies of shallow
ground water tend to exist in the unfrozen
valleys. Alteration of the thennal regime
could create new ici ngs or relocate existi ng
icing s and thus affect the existing pipeline
or roads.

The Yukon River Bridge would span the
enti re ri ver with only one instream pier.
When completed the bridge would have minimal
pe nnanent imp act on the st ream.
Construction of the instream pier would
i nt roduce some si lt into the st ream and
would present a risk of contamination from
construction related oil spills. When
completed, the bridge should reduce existing
tendencies for ice jams at the downstream
highway bridge because it would presplit the
ice sheet. These risks could be eliminated
by placing the pipe on the existing bridge.

From the 'fukon River to the Elliott
Highway near Fai roanks the streams tend to
be clear and free from suspended sediment.
Slopes along the alignment tend to be steep,
and soils are more erodible than in most
areas. This means that there would be a
higher than average risk of increasing
erosion and sedimentation. Ground water
exists in valley alluvium and fractured
bedrock. Icings are common in valleys and
hillsides. The location and size of icings
could change as the result of construction
or as the result of operati ng a cold pipe.
These changed icings could affect the TAPS
and authorized ANGTS or the highway.

From the Elliott Highway near Fairoanks
to Fort Greely the route lies in areas of
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soils that erode easily. Throughout this
portion of the route, impacts to water
qual ity and minor changes in drainage paths
caused by erosion would be of particular
concern.

From Fort Greely to Paxson Lake most
streams crossed or paralleled by the
pipeline route are glacial. Almost all of
the tributaries of the Delta Ri ver are
crossed on rapidly aggra'ding alluvial fans
which could shift channels rapidly.
Maintaining channels in existing locations
at highway crossi ngs requi res extensi ve
maintenance. The stability of an existing
channel on a fan could be easily disrupted
by construction, and resulting channel
changes could impact TJlJ'S and the state
higilllay. The Delta River and Phelan Creek
are rapidly aggradirg braided ri vers that
tend to ice to high levels. Diversions are
frequent. lcirg levels sometimes exceed
higilllay grades. These streams are subject
to glacial outburst floods from the Gulkana
Glacier.

A11 of these f acts comb i ne to make t hi s
area particularly sensitive and difficult
for pipeline construction. TJlPS is
protected by an extensive series of river
traini ng structures. Impacts to adjoini rg
property from effects of TAGS construction
could occu r. Effects from ope rat i ng the
pipline would be minimal. Several areas are
subject to snow avalarche, however, their
chief impacts could be to hinder
construction and maintenance acti vities.
Because of the large natural bed load
carried by streams in the area, effects from
erosion on water quality would be minimal.
The chief potential illllact to ground water
would be in altering icing patterns. Ground
water from alluvial fans apparently surfaces
as springs along the toe in the Delta River
and Phelan Creek.

Throughout much of the section between
Paxson Lake and the Tonsina River the soils
are ice-rich, relatively wann, fine-grained,
and eas ily eroded. Sou rdoug h, Will ow, and
Rock creeks tend to develop icings. There
would be, therefore, a risk of di version and
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accelerated erosion and consequent
degradation of the existing high-quality
water. Two major stream crossings» the
Taz1ina and K1utina rivers» are glacial.
The Taz1ina is subject to frequent glacial
outburst flooding» and a meander cutoff is
impending. The K1utina has had four
extremely large icings since 1935. The
largest» in 1964» blocked the Richardson
Highway for nine days (CeE 1967).

Both of these crossi ngs should
accorrmodate glacier impacts. The Taz1ina
River would be crossed in an elevated mode
which should minimize problems. The K1utina
Ri ver would be a conventional buried
crossing which could effect the existing
icin;] conditions. Icings» caused by springs
on hillsides and in streams» occur
frequently. Construction- and
operation-induced changes in soil
penneability in this sensitive area would
alter existing icing locations and sizes.
These new ici ngs could affect adjoini ng
property and resource values. Areas of
particular concern would be Spri ng Creek and
Sourdough Creek.

From the Tonsina Ri ver to the mouth of
Keystone Canyon the alignment generally
follows the valleys of the Little Tonsina,
Tieke1, Tsina, and LaNe ri vers through the
Chugach Mountains. Stream valleys tend to
have narrow floodplains and in many places
are constricted by the existing highway or
TAP S pipeline. Construction of the TAGS
pipeline would further constrict the
floodplains and could create changes in the
stream that might affect existin;]
facilities. This would be a particular
concern in the Tsina and Lowe ri ver
valleys. The route crosses several very
acti ve alluvial fans which could aggrade
rapidly during large floods.

From Keystone Canyon to Anderson Bay»
the route crosses several very steep active
streams with beds of shallow alluvium over
bed rock except on act i ve fans near
tidewater. Diversions on fans, caused
either by constructed works or by deposition
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of sediment, are possib1 e. These di versions
could damage existing facilities.

Construction of TAGS would cause a wide
range of inpacts to both the surface and
subsurface waters along the route. A11 of
these inpacts would be minimized by
app 1ication of the mitigating measures
described in the Project Description and by
special conditions in various required
pennits issued by regulatory agencies.
Impacts consist of changes in stream
geometry, introduction of sediment and
pollutants, and depletion of water
supplies. These inpacts to water resources
would in turn affect other resource values
and possibly property and habitat value both
up- and downstream of t he TAGS. Imp octs
caused by TAGS would be very similar to and
frequently cumulative with those created by
TJ1PS and the state highway system or
postulated for ANGTS. TAGS impact to stream
geometry is constrained by the need to not
allow changes to stream geometry which would
adversely affect existing and presently
pennitted riparian property. Overall,
impacts would be moderate durin;]
const ruction and operation.

4.2.10 Marine Environment

4.2.10.1 Introduction

Six general types of impacts on the
marine environment and potenttally on marine
biota that could be expected to occur as
results of the TAGS project include impacts:

From const ruction and presence of the
LNG tenninal and ~purtenant structures;

From liquid effluent discharges to
marine waters;
From LNG and from oil lost during
storage» transfer, or shipping;
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From facility operations and increased
tanker traffic.on marine mammals and
bi rds related to disturbance;

To use of the area by recreational
and commercial fishermen;

From increased human pqJulation and
ancillary developments on the marine and
adj acent ter rest ri a1 habi tat s.

Inpacts from Construction of LNG
Terminal Facilities

Ilq)acts from construction of the Lf'G
plant, terminal and appurtenant facilities·
would be largely those from fill operations
(see Figure 2.2. 1-5). The LNG plant and
terminal property site would occupy
approximately 5 percent of the Port Valdez
shorel ine this area would be modified or
occupied for the life of the project. The
most significant physical change to the
nearshore area would be the placement of
fill on approximately 100 acres of littoral
or sublittoral sea floor in the area
ill1llediately offshore of Anderson Bay, and
the adjacent plant site.

There would be a small net loss of
subtidal benthic habitat and an even smaller
loss of intertidal habitat. Data from
available studies (F eder and Matheke 1980,
Feder 1983, COD 1986) indicate that dominant
forms are invertebrates, mainly small
po lyc haete wo rms and bi val ve moll usc 50
living in the substrate. The species
composition, numbers of species. and
organism densities at sampling stations
close to Anderson Bay were similar to most
other sample stations in the westem Port
Valdez. These data suggest that soft
substrate benthic habitat that would be
covered by fill contains no unique organisms
or unusually high densities and is, in fact.
characteristic of more than 30 percent of
the Port Valdez sea floor. The Port Valdez
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shallow subtidal benthos has not been
considered as limiting as a food source to
higher organisms such as fish. bi rds, or
marine mammals and the loss of 100 acres of
benthic habitat would be insignificant to
higher forms that feed on benthic
invertebrates. Any hard substrates that
mi ght be co 'we red would reduce the amou nt of
algal substrate available for deposition of
eggs by spawning terring. In the context of
the low total amount of substrate that might
be affected. impacts would be minor to moderate.

During construction of the plant and
tenninal facilities, there would be
localized increases in sediment suspended in
the wate r column and rates of sed imentaton
to the proximal nearshore area. In the
context of excessively high sedimentation
rates from ri ver and stream discharges
during the summer months when construction
would be taking place, the localized
increase would probably be negligibl e.
Because the sediments of Port Valdez are
uncontaminated from industrial wastes and
low in organic matter (F eder, et al. 1973.
Hood et al. 1973), problems such as
toxicity, ctemical oxygen demand, or
hydrogen sulfide release would not be
anticipated and overall impact would be
minor.

The presence of the tenninal facilities
and associated fill material would not be
expected to cause any appreciable alteration
in tidal flow. ci rculation, or deposition
pattems.

Both commercial and sport fishing for
salmon occur in Valdez Narrows and into Port
Valdez through the vicinity of Anderson Bay
(J. Brady, pers. com.). The Solomon Gulch
hatchery releases pink. coho and chum for
cOll1llercial fisheries. and chinook in
Anderson Bay for commercial fishi ng
purposes. Construction timing and
procedures could affect salmon return
migration. Construction activities would
excl ude both CQl'l1Te rci a1 and spo rt fi shi ng in
the ill1llediate vicinity of offshore
construction due to safety considerations.
Further. all vessels are required to stand
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clear of a 200-yard safety zone around all
Alyeska tenninal waterfront facilities.
Vessels are requi red to notify the Coast
Guard Vessel Traffic Center (VTC) for
pennission to enter the safety zone.
Assuming a similar safety zone around the
proposed TAGS facilities, there would be a
limited"area that is ~urrently available to +Ishinj
that would become unavailable for the life
of the facility. Due to the small size of
this area relative to the total fishirg
area, this impact would be considered
moderate.

corrpliance of discharges from the Alyeska
Marine Tenninal with their NPDES Pennit,
these have been associ ated with the
discharge from th~ facil ity' s oily
ballast treatment system. LNG tankers
serving the TAGS tenninal would have
seg regated ballast and do not have the
potential for a similar discharge problem.

Treated combined wastewater would be
expected to have parameters with the general
maximum concentrations shown in Table
4 0 2.10-1.

Project-related discharges into marine
waters would include potentially oily
wastewater from plant operations, domestic
wastewater from the facility, and LNG tanker
ballast water. General plans are for a
system that would include both primary and
secondary treatment of wastes prior to their
discharge into Port Valdez. Specific
aspects of system design and discharge
location would be developed as the project
oroceeds into design and would be subject to
federal and state regulations through
National Pollution Discharge Elimination
System (NPOES) pennittirg and state water
quality certification processes. An
oil/water separator would be used to remove
floatable oils and grease and potentially
settleable solids. Sludges and skimmings
would be incinerated and the water effluent
piped into a secondary treatment system,
probably incorporating biological removal of
dissolved organic and inorganic wastes,
followed by settling of solids. A "
disi nfectant treatment such as ozonation,
chlorination, or ultraviolet ligtt, could
a1so be i nco rpo rated into the treatment
process if necessary. Total volumes have
not been estimated but are low relati ve to
industrial and port facilities that include
process wastewaters and/or treated oi ly
ballast water. Thus, though some potential
problems have been identified with

Tcble 4.2.10-1
Anticipated Combineda Waste

Water Treated Effluent Quality

a Se:ondary treatment of combined domestic
wastewater and treated oily wastewater.

b Increase in chlorides with treatment if
chlorination disinfection is used.

Concern for potential adverse impacts is
lessened by the favorable hydrographic
conditions in Port Valdez. The receiving
water body is large and deep and has a
relatively high estimated flushing rate as
represented by the large tidal prism
(approximately 26 percent) and short
residence time (on the order of four to six
weeks). Further, the requi rement for
speci fic fede ra1 and state regul ato ry re vi ew
and approval for any discharges ensures that
full analysis would be given to specific
design features of a later sta"ge in the

30 mg/l

30 mg/1
80 mg/1
30 mg/1
Trace

8 mg/l
50 - 80 mg/1

LON enoug h to not cause a
sheen upon discharge

Less than 200 ml MPNBacteria
(Source - YPC)

BOO
COO
Suspended Solids
Metals
Nitrogen
(as total N)
Phosphorus
(as total P)
Chloridesb

Oil and Grease

Effluent Discharges4.2.10.3
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project. Potentia1 iflll acts fran a
permitted. 'treated wastwater discharge are
expected to be negligible outside of the
mi xi ng zone.

LNG tankers would process sanitary and
other liquid wastes (includirg bilge wastes)
at sea in accordance with U.S. Coast Guard
standards. Because L~ tankers do not
co-mingle LNG and ballast water. there would
be no potential problem with discharge of
oily ballast water. Ballast water
discharged into the marine waters of Alaska
would be clean sea water and have negligible
iflllact on marine water quality.

The natural gas and liquefied natural
gas would be the primary fuels used to power
the L~ plants and L~ tankers. Hydrocarbon
spills other than LNG or natural gas would
come from minor or chronic spills of
lubricating oil and grease or fuel for other
machinery or duri rg bunkeri rg. The facility
would operate with a full Spill Prevention
Control and Countermeasure Plan and other
discharge contingency plans as would be
required. Such spills would be minimal and
would most likely be contained within spill
containment devices. such as diked walls or
booms. specifically designed for that
purpose.

A spi 11 of UG such as from a tanker or
pipeline rupture would be followed by a
f reezi rg of vi rtually any mate ri a1
encounte red by t he LNG. as it d raws heat
from the envi ronment. volatil izes. and
disperses into the air. Thus. unlike spills
of crude oil or refined oil product 50
leakage of LNG into the environment poses a
greater potential pro~lem as it v~orizes_

into the ai r than it does to the marine
en vi ronment. Though any organisms in the
di rect path of the dispersing LNG would be
expected to be killed. in genera 1. marine
impacts would be expected to be localized
and short-li ved or mino r.

The proposed facility would be located
in an area with minimal di rect use by ma rine
or shorebirds or marine mamnals and would
cause little displacement or disturbance to
bird or marine mamnal populations The
sirgle bald eagle nestirg area on the
western shore of Anderson Bay would be well
outside of the proposed 330-foot buffer zone
for developments (Valdez COO 1986) and
should not be affected. Tanker passage
t hroug h Hinc hi nbrook Ent rance and on into
Port Valdez would be via existing vessel
traffic corridors and negligible" impact
disturbance to bi rds or marine mammals would
be anticipated.

The operation of the TAGS marine
terminal would restrict use of the nearshore
area by recreational and commercial
fishermen by excludirg from use a restricted
zone in the immediate vicinity of the docks.
tankers. and movirg dolphins as well as a
larger area during docking and berthing
operations. The TAPS marine te rminal had
established by law a safety zone area within
200 yards of TAPS faciliites and within 200
yards of tankers in transit or in port.
Assumi rg that the U.S. Coast Guard
establishes a similar restricted safety zone
for the TAGS facilities as was done for
TAP S. a nearshore area on t he order of 200
acres would be restricted from use by
fishi rg vessel s. With the proposed
configuration of facilities. most of
Anderson Bay itself would remain open for
recreational and commercial fishing. The
di rect and indi rect iflllacts would be
moderate.

I fill acts of Disturbance to Mari ne
Maranals and Birds

Irrpacts to Use of the Anderson
Bay Nearshore Area by Commercial
and Recreational Fishermen

4.2.10.6

4.2.10.5

Impacts from LNG or Oil Released
into the Marine Environment

4.2.10.4
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Huntirg of marinemanmals in Prince
William Sound is not allowed except by
Alaska Native subsistence hunters; marine
sports fisheries and waterfowl hunting in
Port Valdez are not resource limited. The
potential for increased disturbance of
ma rine manma1sand bi rds with increased
human population exists but is not
quantifiable. Because Port Valdez is large,
it is not anticipated that an incremental
increase of t he po rt for p1easu re boat i rg
and fishing, should the project result in
increased population and increased
rereational uses, would create a
disturbance problem with existirg
marine-associated wildlife.

4.2.10.7 Marine Inpacts from Increased
Human Population and Ancillary
Deve1opment

Effluent discharges would be requi red to
meet state and federal water quality
requirements and would be subject to the
NPDES permitting process. Treatment
requi rements, discharge characteristics, and
contaminant levels would be considered and
controlled through this process. In
addition, Port Valdez has a good flushing
rate and trere should be very limited
potential for pollutant bUildup. LNG
tankers have segregated ballast tanks and do
not have an oily water ballast discharge and
t re refo re no i m;> act is expected.

Overall, project activities are not
expected to greatly iocrease disturbance to
marine manmals or bin:ls.

4.2.11 Fish Inpacts

4.2.11.1 Introduction

Im;>acts of the TAGS project on the
marine environment would result from fill
operations, construction, operation of the
marine terminal, and aquatic discharges from
the UG plant. There would be di rect loss
of subtidal soft-substrate habitat, and
organisms livirg on the sea floor in areas
dredged or filled would be destroyed.
Subtidal sediments in the vicinity of
Anderson Bay are generally characteristic of
those for the enti re western Port Valdez, so
organisms and habitat loss would not be
unique or particularly important to the
system.

The UG plant and marine terminal
facility would have minimal impacts on
recreational or commercial fishirg in Valdez
Narrows and Port Valdez. Trere would be
some area near Anderson Bay closed to
recreational and commercial fishi rg duri rg
operation due to public safety zones, similar
to that for the Alyeska Marine Terminal.
Permanent restricted safety zones would
remove some portion of the nearshore area
around tre marine terminal from use for
commercial or recreational fishing.

The major potential impact to fish
resou rces wou1d be due to the mo re than
200 stream crossings for burying the gas
pipe1in e. Primary irrp acts woul d be tem;>o ra ry
blockage of the stream and turbidity.
Erosion, turbidity, and siltation are part
of the natural cycle of physical changes
occurri rg in both runni ng waters and 1akes

Studies related to the construction and
monitoring of impacts related to the TAPS
pipeline have led to a fairly good
understanding of the streams and lakes along
the TAGS route, i ncludi rg fish species
present, their 1ife history and habitat use
patterns, and construction and operation
effects of a major pipelines along this
corridor. Much more is known about
anadromous fish streams than tre others.
Nevertheless, trere is the potential for
damage to occur to the fish resources along
the proposed route during construction and
operation. The following discussion
presents information on im;>acts to fish
resources by major sources of those impacts
and covers special ci rcumstances.

4.2.10.8 Summary
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considerable illlJact potential but would be
averted by selecting the construction period
properly.

Siltation would not nonnally affect
anadromous fish in the migratory streams but
would greatly affect salmonids in their
spawnirg and rearing areas. The increased
turbidity and disturbance during
con st ruct i on of cross i ng s would be ext reme
but typically local and temporary in
natu reo The re is some possibi lity of

-. 10ng-tenn siltation near unstable road cuts
and thennokarstirg areas. The illlJacts due
to erosion and siltation would be major for
short periods of time but would be
negligible after construction. given proper
culvert installation.

The construction of new gravel access
roads to the construction area, borrow pits,
and construction camps. etc., would entail
crossing many small streams. The primary
potential for impacts at stream crossings
would be telllJorary blockage or channel i ng
during construction and p lacing of
culverts. TefT4lorary bridges would be used
over some water crossings. Tenporary
blocking and changing of streams channels is
virtually unavoidable but would typically
occur durirg the least sensitive period and
would be quite brief in most instances.

Culvert placement and design have been
notoriously poor in the past, especially on
the North Slope with its shallow pennafrost
and wide surface drainage. Recent design
improvements, including steel culverts,
heating and insulation of culverts, and
deeper pl acement have greatly improved
drainage and fish passage. Mitigation which
includes use of these improvements would be
utilized whenever necessary to ensure fish
passage.

Culverts can also change stream flow
patterns. There is usually a pool below the
culvert, very swift water through it and
anot he r pool or swift water a rea di rect ly
above the culvert. These conditions can

a10 rg t he rout e. Most st reams and 1akes and
the organisms therein adjust readily to some
level of silt and turbidity; however, there
would be problems when there is an
abnonna11y high silt load. its duration is
longer than nonna1, it occurs at an unusual
time of the year, or it is of a different
type of sediment than the watershed is
accustomed to. Many project acti vities also
have the potential to increase the sediment
load, thereby produci rg a variety of
possible effects, inclUding reduction of
primary production, reduction in numbers and
variety of benthic organisms, mortality to
fish eggs or larvae, or interference with
sight feeding (Hynes 1970). Increased
turbidity or siltation is seldom lethal to
adult fish.

Since there is so much variety in the
chemica 1, physical, and biological
characteristics of the streams and lakes
a10rg the route, each stream will be
considered separately in regard to final
engineerirg design of stream crossirgs,
which will include envi ronmenta1
stipulations concernirg those crossirgs.
Table 3.2.11-1 presents a list of most of
the streams inhabited by fish which would be
crossed by TAGS, along with the species
present and the most and least sensiti ve
times for crossing. Prior to construction
each anadromous stream would requi re a
specific stream crossing pennit from ADF&G.
The re are no di rect 1ake cross i rgs
anticipated, although some lakes would be
affected by turbidity due to nearby access
roads, stream crossing 50 or other
construction acti vities.

Streams have the capacity to recover
from moderate amounts of siltation, both
natural and man-induced. This recovery
depends on velocity of flow, ambient
clarity, and size of introduced particles.
One of the worst-effects of heavy siltation
is the creation of a sill at the mouth of
tributary streams that might last for years
and dramatically reduce fish entry to the
tributary. Temporary blockage or rerouti rg
of the stream during construction has
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impede fish passage and proVide areas of
concentration for predators of downstreams
migrants. Design criteria that can mitigate
this situation would be used 'to ensure the
flow gradient in the culvert does not impede
passage of small fish and that the bottom
lip of the culvert is always below the water
surface at the downstream end.

Culverts that freeze completely and stay
frozen later in spri ng would cause floodi ng
and fish passage problems. These culverts
can be thawed with in-place heating elements
if located in sensitive areas. Spring or
fall floods with resulting washouts may
occur and impact fish passage or destroy
spawning beds. Crossings and culverts WOUld,
be designed with lOO-year floods in mind.
I~acts due to access road construction
would be moderate during construction and
negligible during operation.

Some dewateri ng and disruption of
subsurface flow would affect stream
IlYd ro logy, especi ally du ri ng overwi nte ri ng
and in dry periods. Nonnally, borrow pits
would be located on the terrace above, and
benns constructed between the borrow pit and
the active streambed, resulting in only
minor impacts.

Construction in the larger ri ver
floodplains or access roads to the
construction site or borrow pits has some
impact potential and might result in
washouts, increased sedimentation, and
stream channelization. This would be most
likely to occur on the upper Sagavanirktok
River and in the Atigun, Dietrich, Delta,
and Koyukuk ri ver floodplains and the west
side Galbraith Lake route. Construction
would typi cally occur in these areas duri ng
periods when they are frozen or when fish
are not present, which would reduce but not
eliminate the potential impact. I~acts

from borrow site would be moderate duri ng
construction and minor during the
postconstructi on pe riod.

The potential for the spill of fuel from
tanker trucks, diesel storage tanks, or
large equipment into surface water bodies
always exists. Such spills are usually
small but common on construction sites. Due
to the large number of streams crossed by
access roads and the buried pipeline, there
would very likely be some spills into
watersheds during construction. Such spills
would be prevented to the extent feasible
and immediately controlled and cleaned up,
but there may be local i~acts, especially
to bottom fauna and sensitive fish life
stages.

Buried stream crossings of chilled gas
pipelines would possibly cause frost bulbs
to form. These frost bulbs could result in
downstream aufeis formation, possible
blockage of flow for long periods of time,
unusually severe flooding during breakup,
and loss of critical fish overwintering and
spawni ng habitat and could affect fish
migration routes. These formations could
also affect springs which maintain ~awning

beds and produce essential overwintering
habitat.

To prevent those impacts, the TAGS has
proposed mitigation such as temperature
controls of the pipeline would be maintained
or the pipe buried deep enough so that the
chance of frost bulb formation is minimal
and proper placement of buried pipelines and
timing of construction in sensitive fish
streams would minimize i~acts to sensiti ve
areas.

The presence of more people and better
access would result in increased pressure on
catchable fish resources by ~ort,

subsistence, and personal use fishennen.
For indigenous species this would result in
selective removal of the larger fish and
loss of the more desi rable species from
accessible locations. In areas such as the
North Slope, where fish are slow growing ard
have reduced rep roducti ve cap aci ty, t hi s
would be a significant local effect.
Reduced size and numbers of desirable
species has al ready occurred in accessible

4.2.11.4 Borrow Sites
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Slough is one of the many clear water salmon
sP atlning area on the LONe River system which
could be moderately im>acted during
canst ruct ion.

Highly sensitive fish overwintering
areas would potentially be affected by all
the previously mentioned acti vities. These
areas would be avoided and protected to the
extent necessary. Most important
overwintering areas are known and stream
crossil1:Js would be planned and engineered
accord i ng to state- of- the- art tec hnology.
Water would not be with:lrawn from fish
overwintering areas; wittrl rawal pipes would
be screened to prevent im>urgement or
enstrainment of larvel fish. Impacts to
these sensiti ve areas would probably be
moderate during construction and minor
duri ng operation.

Although there would be amp le
opportunity du ri ng const ruction and
operation of the TAGS project for moderate
effects on the local and regional fish
populations. most impacts would be prevented
or mitigated usi ng state-of-the-art arctic
pipeline engineering and construction
techniques and by constructing during the
least sensitive period. Other possibe
effects could be reduced by utilizing
app ropri ate resource management tee hniques
such as rest rict i ng access and fi sh catch
size and limits along the corridor,
especially for construction personne 1, and
providing for permanent catch and release
fisheries near pq:lular access points. This
would be up to the ADF&G to implement,
should they feel it necessary.

Construction and operation would result
in localized and moderate short-term effects
to the fish populations of corridor streams
and lakes. The re is no indication that
anadromous fish populations would be
dec reased or th reatened.

There are no threatened or endangered
fi sh speci es in A1ask a.

areas near the haul road system and recently
(1987) Paxson and St.mlIit lakes near the
Richardson Highway have been closed to
winter fi shing due to reduced sp iMning
populations of burbot and lake trout.

River training structures would be
installed at some crossi I1:Js to prevent
washouts or excessive siltation. These
structures would channel the stream and
increase the flow velocity in these
sections, possibly resulting in reduction of
rearing habitat, impeding upstream
migration, and accelerating downstream
movement by semip1anktonic life stages of
fish. This might result in reduced survival
rates for sa1monids. Location of these
structures would be carefully considered
before implacement and would typically not
be installed in highly productive and
sensitive anadromous fish streams.

Other possible sources of im>acts
include water wit trlrawal from lakes and deep
pools in ri verso winter ice road
construction, and various types of
activities in watersheds and floodplains,
such as ai rst rip s, di sposa1 pit s, carrq>s for
const ruct i on personnel, and comp ressor
stations. None of these should have high
impr:'<::t potential gi ven appropriate design
and construction techniques and the
adherence to state and federal regulations
rega rdi ng const ructi on in floodp 1ain s.

Several especially sensitive streams
must be crossed or otherwise disturbed. For
example, Jim River near Milepost 270 has
PCEC fish overwintering, salmon spawning and
rearing habitat, and excellent grayl ing
fishil1:J. Other sensitive areas include an
elevated crossing at Solomon Gulch Creek,
with its private salmon hatchery, several
pristine salmon and steel head streams such
as the Gu1kana, Little and upper Little
Tonsina ri vers fish creek and major
fish-produci ng ri vers or recreation areas
suc h as the '{ ukon and Chen a ri ve rs. These
areas will be moderately im>acted. The
existing and planned egg-taking and sp iMning
facilities near the .Gulkana Ri ver crossi ng
would also potentially be affected. Canyon
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follows: construction, postconstruction
rehabilitation and revegetation, operation
and maintenance.

The impacts anticipated from the project
are considered under combinations of these
headings.

The preconstruction and construction
phases of the proposed project are
considered together because of the
similarity of acti vities involved. although
most of the impacts discussed would occur
during construction. Due to the magnitude
of the construction effort and the number of
people involved, this phase would have the
greatest impact on vegetation communities
along and adjacent to the proposed route.
The total area directly disturbed would be
app roximate ly 22.910 ac res for the enti re
TAGS project. Although detailed estimates
of the mcgnitude of di rect ilTpacts on
specific habitat types are not yet available
for TAGS, the areas affected would be
similar to those affected by TAPS.
Approximately 59 percent (about 16,200
acres) of the total TAP S area di rectly
affected by that project (excluding the
Dalton Highway) consisted of wetland
habitats, in:luding wet-meadow tundra,
tussock tundra, bogs, marshes (Pamplin
1979), riparian willow, approximately
one-half of spruce woodlands, and
unvegetated floodplains.

The primary impact would be the di rect
removal of vegetation duri ng preparation of
the rigtt-of-way through clearing. grading,
and gravel pl acement. The total amount of
ground area disturbed just along the
pipel ine worki rg right-of-way duri rg this
phase is estimated at 14,473 acres. Based
on the area affected by 1>he TAPS workpad
(Pamplin 1979), approximately 47 percent of
the area of the TAGS right-of-way would be
expected to directly affect wetlands.
Wetlands were affected more by TAPS workpad
and Dalton Highway construction than by any

4.2.12 Vegetation and Wetlands

4.2.12.1 Introduction

The i~acts of the proposed TAGS project
on vegetation and wetlands would be diverse
and vary considerably in extent, severity.
and duration throughout and. to some extent.
beyond the life of the project. Although it
is difficult to quantify such impacts,
experience gained durirg TftPS construction
and operation would prove invaluable in
anticipati rg and preventi rg or mitigati rg
many TAGS impacts. In this regard. useful
discussions and recommendations concerning
problems encountered during pipeline
construction and operation have been
presented by FPC (1976a). Burger and Swenson
(1977). PalTplin (1979), Brown and Berg
(1980). the U.S. General Accounting Office
(1981), and Woodward-Clyde Consultants
(1980) among others, and are incorporated by
reference in this subsection.

The USACE developed a strategy for
processi rg the TAGS authorization for the
dredging or disposal of fill as described in
Subsection 1.11. This strategy identifies
a two-phased approach to the permit
~plication process. The generic phase. or
phase one. for which the initial
~proval/dis~provalwould be recei ved.
would be satisfied by the generic
information contained in this EIS. However,
for the site-specific approval during the
second phase, detailed identification and
characterization would be requi red for
disposal of fill into wetlands and other
USACE regulated water bodies to that
site-specific mitigation could be ~plied.

Mitigation would be determined by the value
and importance of wetlands ilq)acted or
lost. With this approach, the USACE and
resource agencies would now focus their
review and evaluation on the design and
major alignment alternatives and later
address the localized impacts to specific
wetlands.

The activities associated with the
proposed project would be categorized as
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otter activities (PaJll)lin 1979). Disruption
and compaction of the organic surface layers
of vegetation would lead to iocreases in the
depth of the active (seasonal thaw) layer.

The extent of acti ve-l ayer i oc rease
would depend on vegetation type» soil
characteristics, intensity of disturbance,
and season (FPC 1976a). In areas of
ice-rich pennafrost, destruction or
disruption of the insulating vegetative
layer would lead to thaw settlement,
slumping on slopes, and ponding (How 1974),
maki Il:'J reestab 1i shnent of vegetati on
difficult. Ranoval of the forest canopy
would also lead to moderate increases in
act i ve-l aye r t hi c kness and inc hanges in
species composition due to elevated levels
of insolation of the forest floor.

Vegetation killed, injured, or weakened
in forested areas by construction activities
could provide favorable breedi Il:'J conditions
for insects, such as the spruce bark beetle,
and disease organisms that could spread to
adjacent unaffected vegetation (FPC 1976b).
Appropriate di sposal of slash piles through
immediate mulching or controlled burning
would reduce these potentia 1.

Where conditions favor the use of
snow/ice workpads and roads, impacts on
vegetation would be less severe than
elsewhere because no gradill:'J or gravel
placement would be necessary. Nevertheless,
negati ve impacts would occu r, primari ly in
arctic tundra wetlands. Those impacts would
include compaction of the organic layer,
reduction of microtopography, reduction in
cover of vascular plants, and iocreases in
t haw dept h (H e mandez 1974, Brown and Berg
1980). Brown and Berg (1980) indicated that
the reduction in vascular species cover and
iocrease in thaw depth might be relatively
short-lived. Additional damage would be
likely if low snowfall necessitated the
collection of snow from large areas or the
haul i Il:'J of snow or water from di stant
sources (001 1976).

In addition to di rect removal of
vegetation along the rigtt-of-way, the
extraction of 33 million BC)' of gravel and
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rock from material sites and the subsequent
use of those materials in the construction
of workpads, access roads» construction
camps, compressor stations, storage yards,
and airstrips would result in substantial
direct losses of vegetation. In this regard
it is notewort hy that the a rea di sturbed in
developing material sites during the TAPS
project construction (iocludi Il:'J the Dalton
Highway) was significantly greater than was
initially estimated (12,200 acres versus
5,760 acres) (Pamplin 1979). Approximately
29 percent of the surface area di rectly
disturbed by TAPS material sites involved
wetlands. This prqlortion would be lower
during TAGS construction because of lower
demand for gravel in the arctic drainage
area because most of that area consists of
wetl ands.

Construction of the TAPS material sites,
Dalton Highway, and workpad accounted for
the majority of damage to terrestrial
habi tats by that project (Pal1lJ 1in 1979).
The extensive use to be made of existing
gravel pads for the proposed TAGS facilities
would mitigate a substantial portion of the
adverse impacts expected from material
extraction and placement. Adherence to
recommended guidelines for gravel mining
(Burger and S\Enson 1977; wec 1980) would
further mitigate adverse impacts.
Nevert heless, the additional losses of
vegetated habitats through these acti vities
would constitute a major component of the
expected impacts. Any loss of riparian
willow habitat in arctic floodplains would
potentially be disrupti ve in view of its
high value as wildlife habitat and its
limited occurrence (Hernandez 1974; Pamplin
1979) •

The disruption and alteration of surface
drainage patterns by soil compression;
pennafrost degradation; trenching;
erosion-control measures; grading; and
gravel pad, access road, and pipel ine mound
construction would constitute major, though
generally localized, impacts on vegetation
and wetlands (FPC 1976b). Inhibition of
cross-drainage would cause pondi Il:'J and
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After construction, disturbed areas
wou1d be rehabil itated. Thi s would inc1ude
the stabilization of bare soil by mechanical
means or physical structures and the
reestablishment of vegetation. The primary
goals of such efforts are the reduction of
both hydraulic and thenna1 erosion and the
ma i ntenance of slope stabi 1ity (Hernandez
1974). A related goal is reduction of the
aesthetic iJl1)acts of such a large-scale
project. Rehabilitation and revegetation of
disturbed areas are thus important measures
for mitigating impacts; however, it would be
impossible to restore the affected areas to
thei r fonner natural condition.

Accidental spills and leaks of toxic
fluids such as fuels and antifreezes would
occur throughout the 1ife of the project but
would be most likely during construction.
The di rect i Jl1) act on vegetat ion wou1d be
considerable in localized areas and would
vary according to the amount spilled, the
terrain, and the season of the year (FPC
197Gb). Such-spills would be especially
serious in riparian zones and wetlands.
Careful construction practices would reduce
the f req uency and size of sp i 11 s, and
appropriate cleanup would reduce the impacts
on vegetation.

Fire would increase along the proposed
route as a result of the operation of
cOl'!struction and incineration equipment, the
use of f1 ammab1e mate ri a1s, and the
care1essness.of smokers. (FPC 197Gb).
Although management agencies no longer view
fi re as bei ng necessarily det rimenta1 to
wildlife habitat values and often increases
habitat value by regrowth of forage species,
it would constitute a direct, dramatic
impact on vegetat i on a long t he route that
would add to the incidence of naturally
occurri ng wildfi res. On the ot her hand, the
cleared right-of-way would function as a
fi rebreak and would allow access for
fi re-fighting equipment if suppression was
deemed necessary.

thenna1 erosion on the ~slope side of
linear gravel structures and gradual drying
of habitats on the downslope side. Both
types of impact would result in changes in
species composition over the long tenn and
in di rect mortality of some plants in the
short tenn (Hernandez 1974). Gully erosion
downslope, induced by the concentration of
flow through culverts onto ice-rich soils
not previously subjected to such flow, would
also occur in some areas (Brown and Berg
1980). Ponding problems would be
exacerbated by c10ggi ng of culverts through
icing and road-maintenance activities.
Careful attention to terrain and drainage
features in the placement of culverts and
low-water crossi ng s, co~led with proper
maintenance, would mitigate some of these
iJl1)acts. However, alteration of drainage
patterns would constitute a principal
const ruct i on- related i Jl1) act on the

. vegetation communities and wetlands along
the proposed route, particularly on the
coastal plain.

Dust fallout from vehicular traffic on
gravel roads would occur throughout the life
of the proposed project but would
undoubtedly peak during the construction
phase. This iJl1)act would be most noticeable
along the Dalton Highway and would add to
the iJl1)acts from existi ng traffic. Studies
along the Dalton Highway have demonstrated
that some plant species, especially certain
mosses and lichens, are sensiti ve to road
dust, and a few species appear to respond
positively to it (Everett 1980; Alexander
and Van Cleve 1983). Thus, some changes in
species composition near gravel roads would
be anticipated. In addition, the
accumulation of dust on the snow within 100
to 300 feet of heavily traveled roads causes
early snow melt (Everett 1980), which
acce1e rates the c hrono logy of growt h of
plants near the road by perh~s as much as
two to three weeks. On the other hand, the
chronology of plant growth would be delayed
in areas where snowdrifts persist in spring
as a result of snow accumulation along
access roads and near project structures.
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4.2.12.3 Rehabilitation and Revegetation
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Although revegetation in past projects
has primari ly involved the use of
"domesticated" species of grasses, emphasis
is now being placed on the use of native
species. The use of species developed from
indigenous stocks is preferred because they
are better adapted to the envi ronmental
conditions along the route and would not
create the potential problems associated
with introducing exotic species into
adjacent ecosystems. The species selected
should be compatible with the climatic
conditions prevailing along those portions
of the route in which they are to be seeded
(Johnson 1980, 1981; Alexander and Van Cleve
1983). In areas not prone to wind or water
erosion, 'fPC proposes to encourage nati ve
revegetation through appropriate soil
preparation, thus allowing the areas to
return to near-preconstruction conditions.

The transition from construction to
operation and maintenance of the proposed
project would cause a substantial decrease
in the amount of area disturbed directly and
in the amount of project-associated acti vity
affecting vegetation along the route. It is
estimated that the total area di rectly
disturbed would be 8.119 acres. of which
5.114 acres would be along the operational
ri ght-of-way and 1,740 acres would involve
material sites and site-access roads for
maintenance purposes. The proportion of
wetland areas affected would be
approximately the same as that affected
du ri ng the const ruct ion phas e.

Continuing alteration of drainage
patterns would constitute the major illl'act
on vegetation communities. particularly
wetlands. duri ng the operational phase of
the proposed project. In addition to the
illl'acts from disruption of surface drainage
already described. frost-bulb formation and
freezing of granular fill around the chilled
pipeline would impede subsurface drainage
across the proposed route. The specific
impacts of this phenomenon would vary among

4.2.12.4 Irrpacts of Project Operation
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vegetation communities. but the general
effects would include saturation and
flooding of substrates 4lslope from the
pipeline. causing drowning of some plants
and increased drainage and drying of
substrates downslope. These impacts would
be greatest in wetlands and would cause
changes in species composition and abundance
(Hernandez 1974; FPC 1976a). Cooling of the
soils directly above the chilled pipe would
lead to a decrease in thaw depth, affecting
root penetration and growing-season length
and possibly interferi ng with revegetation
efforts.

Gas flowing through the proposed
pipeline would be chilled only through
Compressor Station 8. Thus, permafrost
degradation could potentially be accelerated
in boggy wetlands of the Copper Ri ver basin
where pipeline temperature rise above 32
degrees through the combined effects of
thermal and hydraulic erosion along the
pipeline route. Subsequent disuption of
both surface and subsurface drainage would
cause the impacts on vegetation already
desc ribed (4lS lope f loodi ng. downslope
drying, altered species composition).

A di rect i IIJ,) act on vegetat i on du ri ng t he
operational life of the project would result
from maintenance of the right-of-way. albeit
at reduced width. The removal of invading
shrubs and trees to permit pipeline
surveillance. maintenance, and repair would
rna i nta in the vegetat i on on the ri ght- of-way
in a stage of early succession except in
tundra (FPC 1976a).

Emergency repai rs to the pipel ine system
would have the potential to cause
significant local impacts. depending on
community type and season of t he yea r. The
need to use all-terrain vehicles (even
low-ground-pressure varieties) during summer
in permafrost-rich areas would cause the
greatest illJ,)acts, primarily through
compaction of the vegetation and organic
layer and corresponding increases in thaw
depth (FPC 1976a) •

Operation of compressor stations would
be likely to produce minor impacts on



SECTION 4.0 ENVIRONM:NTAL CON~Ql£NCES OF THE PROPOSED ACTION AND ALTERNATIVES

4.2.13 Wildlife

emergency repairs, effluents, and emissions,
but those impacts would primari ly be minor
to negligible in se~rity. In some cases,
however, the impacts of spills. fires, and
dust fallout could cause moderate
(long-tenn) local changes in species
composition. There would be some positi ve
impacts due to clearing of mature timber.
fi re, and natural revegetation by shrubs
such as willows. In many areas of the
southern part of the route. this would
improve moose forage.

aquatic vegetation and wetlands through
discharge of effluents or leaching of toxic
substances from 1andfi 11 s or di sposa1
sites. Appropriate sewage treatment and
sludge-di sposal techniques as proposed by
tPC would reduce such impacts.

Emissions, particularly of sulfur oxides
from compressor station operations. would
have the potential for minor to moderate
impacts on lichens in localized areas where
air stagnation is common in winter, such as
in the tukon River drainage area. Although
such emission levels would be low, chronic
exposure potentially could cause some
IOOrtality of lichens (001 1976; FPC 1976a).

4.2.13.1 1nt roduct ion

The primary impact on vegetation and
wetlands during construction of the proposed
project would be the di rect mo rta1i ty of
vegetation on the estimated 22,910 acres
that wou1d be affected by mate ri a1
extraction, pipeline placement, and related
structures. This loss represents an adverse
impact that cannot be avoided. The severity
would be moderate to minor in the area of
the right-of-way, material sites. and
facilities. and of short- or long-tenn
duration, depending on the vegetation
communities traversed and the success of
postconstruction rehabilitation. Natural
revegetation would mitigate impacts to some
extent. and the amount of area directly
disturbed duri1l;J the operation phase would
decrease to an estimated 8.119 acres.

Disruption and alteration of local
drainage patterns during both construction
and operation would cause moderate
(long-term) to minor (short-term) impacts
through upslope flooding, downslope drying,
and subsequent mortaility of some vegetation
as well as changes in species composition;
for some wetlands, these impacts could be
major to moderate.

A variety of other impacts would occur
from the use of winter roads and workp ads.
accidental spills and fi res, dust fallout,
revegetation and right-of-way maintenance,

4.2.12.5 Summary
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In general the range and magnitude of
specific impacts would be proportional to
the di versity of wildl ife habitats traversed
by the proposed rout e. Because t he TAGS
route would parallel the TAPS and routes
approved ANGTS and involve a similar level
of const ruction effort and associ ated
effects, adverse impacts on wi ldl ife due to
habitat loss and human activity would be
expected. Note, howe~r, that the proposed
buried pipeline would avoid a major impact
issue that resulted from elevati 1l;J much of
the TAPS pipeline. namely, the need for
special large-mammal crossi 1l;J structu res
during- the operational phase of that project.

Based on the knowledge gained from
developments in Alaska and Canada, including
TAPS, the predicted impacts of the proposed
project on wildlife can be grouped into six
interrelated categories:

Direct mortality from collisions with
vehicles and facilities, shooting
(hunting and destruction of nuisance
anima1s), and st ress (exhaustion) from
deliberate harassment;

Passive or active disturbance caused by
human acti vities, especially du ri ng
critical periods or seasons (calving.
denni 1l;J, nest i 09, breedi 09, wi nte r);
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Indi rect loss of habitat through
displacement of animals or disruption of
movements and migrations;

Di rect habitat loss through physical
a1te rat ion;

Attraction to artificial food sources;
and

Contact with. and contamination of food
by pollutants. especially fuel and oil
spill s.

These impacts would occur during both the
construction and operation phases of the
proposed project. However. for all
categories, the magnitude of impacts would
be greater during construction than during
operation due to the much higher levels of
human acti vity and the amount of area
disturbed during the fonner phase.

More detailed discussions of these
impacts are presented by Calef (1974).
Jacobson (1974), Kucera (1974), Klein and
Hemming (1977). Klein (1979), Douglass et
ala (1980).61iss am Klein (1981), and
Hanley et ale (1981) and are hereby
incorporated by reference. The following
discussions focus specifically on the
predicted impacts on the more large mammals
and bi n::I species duri ng both the
construction and operational phases of the
proposed project. Table 3.2.13-1 presents a
list of specific areas considered to be
sensiti ve for these species.

4.2.13.2 Large Mammals

4.2.13.2.1 Caribou

The proposed TAGS route would traverse
the ranges and affect several different
caribou herds in various ways, depending on
the season and geographic area. The
greatest i~acts would be expe rienced by
caribou of the Central Arctic Herd (CAH),
whose year-round range is transected by the
route. Next most affected would be the
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Nelchina Herd, whose winter range would be
crossed by the route. The Nelchina migrates
across the proposed route in both spri ng and
fall. Minor-to-negligible effects would be
experienced by caribou from the Western
Arctic, Porcupine, Steese-F ortymile, Delta,
and Mentasta he rd s. The proposed route
crosses or contacts only small portions of
their winter ranges.

Direct mortality of caribou during both
the construction and operation phases would
occur primarily from increased pressure by
hunters, both legal and illega 1.
Construction of the Dalton Higrway opened a
large area of previously inaccessible
caribou range to road access. Despite
regulations governi ng highway access and use
of off-road vehicles and closing areas along
the TAPS corridor to shooting, hunting
mortality has increased in recent years on
CAH caribou (K. Whitten, ADFG, pers. comm.,
1986). Legal bow hunting along portions of
the Dalton Highway on the coastal plain
contributes to this mortality. Hunting
pressure has the potential to cause a major
decrease in caribou numbers.

To the extent that the proposed TAGS
project would bring more humans into contact
with caribou in remote areas, any IOOrtality
would contribute to impacts on that hem.
Increased traffic levels associated with the
project would add to mortality from
collisions with vehicles, although overall
effect would be minor. Intentional
harassment of caribou, especially by
aircraft, could cause mortality through
exhaustion or abortion of fetuses.
particularly in late winter when energy
reserves are low. Preventive and mitigative
measu res for these i~ acts include the
prohibition of hunting by project workers,
controlled access to project roads and
facilities, aircraft altitude restrictions,
and worker education programs dealing with
the effects of disturbance.

Disturbance resulting from nonnal
construction and operation activities would
have moderate to minor i~acts. Caribou
cows are very sensitive to disturbance
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durirg the calvirg season. and localized
avoidance of development activities has been
documented (Shideler 1986). The only
calving grounds traversed by the proposed
route are those of the CAH, and some caribou
would be displaced by project activities
durirg the calvirg season. This ilTl'act
would be minor because few cows calve in the
'vicinity of the route. The sensiti vity of
caribou to human disturbance decreases
duri rg the summer when harassment by insects
causes movements to insect-relief habitat
a10 rg t he coast. Some contact and
disturbance would occur during that season,
although it would not be extensi vee

An issue that has received much
attention is the di sproportionately low
representation of CAH cows and calves in the
vicinity of the TAPS corridor. This
phenomenon is generally considered to be an
avoidance response to human acti vity alorg
the corridor. although different habitat
p refe re nces have a1so been me nt i oned as a
possible reason (Shideler 1986). This
i lTl' act wou1d be mode rate in te rms of the
overall TAGS project and would be most
noticeable duri rg construction. Normal
activities associated with operation of the
pipeline would likely have a negligible
impact with the exception of surveillance
helicopters and traffic on the Dalton
HigtMay. Noise from Compressor Stations 1,
2, and 9 would cause minor local ilTl'acts
through avoidance of the immediate
vicinities of the stations although
habituation would be expected to diminish
the i~acts over the 10rg term.

The temporary disruption of migrations
and local movements duri rg the construction
phase, resulting from high levels of human
acti vity and the presence of the open
pipeline ditch and associated material
stoc kpiles, would have minor to moderate
impacts on portions of the CAH and the
Nelchina Herd. Groups attempti rg to cross
the route would be deflected by the open
ditch and would parallel the route until
they could cross or turn back. Such
disruption would be greater for the Nelchina
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Herd because the primary migratory routes
have an east-west orientation rather than
north-south, as for the CAH. The ilTl'act
would be neg1ibi1e.. Increased traffic
levels on roads would also delay or deflect
movements. The results of these impacts
include indi rect habitat loss through
restriction of access and increased energy
expenditure caused by detourirg from chosen
travel routes. Such impacts could be
reduced through careful schedu1 i rg of
const ruction activities and traffic and
restriction of the length of open ditch and
time the ditch is open in specific
construction segments. The underground mode
of the pipeline and the much lower levels of
acti vity duri rg the operational phase of the
project would reduce these impacts to minor
or negligible levels.

Direct loss of habitat from the
placement of project facilities, borrow
pits, and accidental oil spills would occur,
causi ng slight reductions in the amount of
forage available. Through revegetation,
however, some additional forage plants would
become available. In any event the overall
i~act would be minor or negligible due to
the relatively small area affected.

4.2. 13.2.2 ~

As with caribou, increased access by
humans would result in increased di rect
mortality of moose through legal hunting.
poachi ng, and coll isions with vehicles
during both the construction and the
operational phases. The tendency of moose
to concentrate in riparian and shrub
habitats along transportation corridors
would make them more susceptible to these
mortality factors during winter.

Disturbance by activities in or near
concentration areas would cause some
avoidance by moose. potentially displacing
them from preferred habitats. Generally,
however, moose tend to tolerate human
acti vities better than caribou, and such
impacts would likely be local, short-term
changes duri rg the construction phase of the
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project. Avoidance of the illll1ediate
vicinity of compressor stations would
probably occur duri rg the operational
phase. Local displacement from calvirg
habitats (see Table 3.2.13-1) by disturbance
would probably occur in some areas. although
moose are generally more dispersed at that
season than in winter. Disturbance of
aggregations in the fall would have the
potential to disrupt breedi rg behavior.

The presence of the open ditch and high
levels of construction acti vity would
temporari ly interfere with the local
movements of moose. Of more consequence
would be the disruption of migratory
movements undertaken by some moose between
sUllll1er and winter ranges (Van Ballenberghe
1977. Douglass et al. 1980). The ma:jnitude
of these movements varies greatly among
i ndi vi dua1s. 0i stances between seasonal
ranges may be as little as a few miles or
may exceed 50 miles. dependirg on snow
levels (Van Ballenberghe 1977). Thus. the
energetic costs of deflection would be
proportionately greater in a year with deep
snow. Disruption of migratory movements
would not be likely to occur during pipeline
operation.

Direct habitat loss would potentially
constitute a major i~act on moose at their
northern range limit on the North Slope.
where suitable winter habitat is restricted
to riparian willow flats. The development
of material sites durirg TAPS construction
caused major impacts on arctic riparian
habitats (Klein 1979. Pamplin 1979). and
such activities during TAGS construction
could cause adverse impacts on moose. A
re vi ew of t he TAG S expe ri ence by Burge rand
Swenson (1977), Pamplin (1979), and wec
(1980) resulted in the preparation of
guidelines which could reduce gravel-minirg
impacts. Moose browse would be increased in
forested areas in which habitat alteration
resulted in early successional stages of
vegetation (shrub habitats).
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4.2.13.2.3 Dall Sheep and Mountain Goats

The potential impacts of the proposed
project on Dall sheep and mountain goats are
considered together because of similarities
in habitat use and behavior. As described
earlier. Dal1 sheep occur in all of the
mountain ranges crossed by the proposed
route. whereas mountain goats occur near the
route only in the Chugach Mountains.

Due to the rugged nature of the terrain
inhabited by sheep and goat s. impacts from
direct mortality and habitat loss would
likely be negligible, although a few sheep
have been killed by vehicles in the Atigun
Valley. Primary impacts would invol ve
disturbance of. and increased energy
expenditure (due to stress) by. animals near
t he route duri ng const ruct ion. Sheep are
sensiti ve to disturbance from ai reraft,
construction activities (especially
blasting). and simulated compressor-station
noise (Kucera 1974. Douglass et al. 1980).
They are particularly susceptible to such
disturbances when at mineral licks. lambing
cliff s, and winter habitats. Te~orary

displacement of sheep from areas within a
mile of noise sourees such as construction
equipment, generators. and simulated gas
compressors has been documented (Kucera
1974) •

Although little is known regarding the
reactions of mountain goats to development
acti vities, they likely respond in ways
similar to Dall sheep. Thus. moderate to
minor construction-related i~acts would be
expected in areas where the proposed route
closely approaches sheep and goat habitat,
such as along the Atigun, 0 iet rich. Delta.
Little Tonsina, Tiekel. Tsina, and Lowe
river valleys. Some of these impacts could
be reduced through restriction of ai reraft
traffic to specific corridors and altitudes
and through implementation of
noise-attenuation measures. Although no
preconstruction data are available for the
TAP S project. no habitat disp lacement has
been documented; such an i~act by the TAGS
project would thus be negligible. It is
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probable that some degree of habituation to
continuous noise from Compressor Stations 3,
8, and 10 would occur during pipeline
operation.

In mountain valleys crossed by sheep and
goats traveling to and from mineral licks
and between seasonal ranges, tempora~

disruption and deflection of movements
duri ng construction would constitute a minor
impact. Att raction of sheep to some
revegetated areas has occurred during TAPS
operation and would be likely during TAGS
operation.

4.2.13.2.4 Bison and Musk Ox

The bison and musk ox populations along
the proposed route consist of small groups
that have become establ ished in several
localized areas as a result of transplants
from elsewhere. The proposed TAGS route
would transect t he range used by bison in
the Delta area and would contact the western
extremities of the ranges of musk oxen on
the arctic coastal plain and of bison in the
Chitina and Copper River areas.

The Delta bison herd would experience
several types of impacts from the proposed
project. Di rect mortality from highway
traffic has' been documented at existing
levels of traffic and would increase as
pipeline activities increased during
construction (Douglass et a1. 1980),
although the impact would likely be minor.
The TAGS project would cause the di rect loss
of very little habitat used by bison, which
during winter includes agricultural fields
in the Delta Junction area. The principal
impacts of the project would result from
increased disturbance levels, primarily by
ai rcraft, and from tempora~ disruption of
migrato~ movements during pipeline
construction. These impacts would be minor
to negligible. Bison cross the route while
travel i ng between winter range near Delta
Junction and calVing and summer ranges along
the Delta Ri ver floodplain. The proposed
project probably would have no impact on the
Copper Ri ver and Chitina bison herds.
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Musk oxen on the coastal plain are
distributed mostly to the east of the
proposed route, but the pcpu1ation is
expanding in numbers and in the size of the
range used. Small numbers of musk oxen
would probably encounter proposed project
facilities during the life of the project.
The short-tenn impacts during construction
would be minor to neg1 igib1 e, consisti ng of
some disturbance by ai rcraft and increased
traffic on the Dalton Highway and possibly
deflection of dispersal movements if any
animals attempted to cross the route.
Operational impacts would be negligible,
consisting primarily of overflights by
surveillance aircraft.

4.2. 13.2.5 Carnivores

The projected impacts of the TAGS
project would be similar among the speci es
of carnivores considered in this section:
brown bear, black bear, wolf, red fox, and
Arctic fox.

Based on experience from the TAP S
project. attraction of carnivores to areas
of human acti vity would be a major illl'act
du ri ng bot h phases of the proposed project
(Klein and Hemming 1977, Douglass et al.
1980)'. This attraction stems from the
presence of artificial food sources at
project facilities, including feeding by
project personne 1, improper food storage,
and inadequate disposal of garbage (Milke
1977, Fo11mann et a1. 1980). Such artifical
feeding disrupts natural foraging behavior.
For instance, some bears might del ay entry
into winter dens. More importantly, the
animals would become habituated to humans,
and direct mortality would increase.
Habituated bears may cause extensi ve
p rope rty damage and pose se ri ous threats to
the safety of project personne 1, resulti ng
in conflicts that end in the destruction of
"nuisance" animal s. Habituated foxes and
wolves would be easy targets for poachers
and would also increase the risks of disease
transmission to other animals and to humans,
most notably through rabies and hydatid
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4.2.13.3.1 Raptors

Disturbance associated with human
activity and noise would be the most likely
impact on nesting raptors near the proposed
TAGS corridor (Roseneau et al. 1981). The
degree of impact, however, would vary
dramatically with species and individual
behavior, stage of nesti ng, degree of nest
seclusion, age of the birds, and prey
abundance. Types of disturbance would
include fixed-wing ai rc raft and helicopters,
explosions, machinery and vehicle activity,
and pedestrians. Disturbance could cause
adults to abandon nests; interrupt
incubation, brooding, or other important
activities (e.g., hunting, feeding); injure
nestlings during sudden departures; cause
premature fledgi 09; and attract predators to
the nests (F yfe and Olendorff 1976, Roseneau
et al. 1981).

disease. Habituated animals seeking food
along roads would also be much more likely
to be killed by vehicles.

Additional impacts would result from
construction-related disturbance and
destruction of natal den sites of wolves and
foxes and of winter den sites of bears
although the numbers are expected to be very
low in the project areas. Bears are
sensitive to disturbance by aircraft and
ground vehicles. Wolves and foxes are very
sensitive to disturbance during the denning
season and will move pups away from sites
that have been disturbed, increasing the
risk of Pt.4> mortality (Stephenson 1974,
Chapman 1977). Bears driven from winter
dens by disturbance would be susceptible to
starvation. Den sites can only be excavated
in well-drained soils with adequate active
layers, which restricts the amount of
denni ng habitat availabl e. The di rect loss
of a small number of established den sites
and of potential denning habitat would
constitute a minor to negligible impact of
the overall project.

4.2.13.3 Bi rds
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Many raptors are considered sensiti ve to
aircraft disturbance during nesting.
Substanti ve behavioral studies that might
lend support to actual impacts, however, are
limited. Windsor (1977) and Platt (1977)
showed that peregrines and gyrfalcons
visibly reacted less to ai rcraft at higher
altitudes (f1l)re than 1,000 feet) than at
lower ones. No significant diffe rence in
reproductive success for either species was
recorded between disturbed and undisturbed
pai rs. Use of ai rc raft duri ng raptor
nesting surveys, which might be considered
severe disturbances due to close approaches
to nests, has not revealed more than
short-term changes in the behavior of
nesting birds (Roseneau et al. 1981).
Conservative flight zoning and restrictions
to reduce disturbance duri ng the arri va 1,
incubation, and nestling stages of raptors
would lessen the impacts of ai reraft-related
disturbance to minor-to-negligible levels.

Disturbance from human acti vities on the
ground near nests would cause moderate
impacts on nesting raptors, including
abandoment of some nest sites (Roseneau et
a 1. 1981). In genera 1, most raptors are
more tolerant of activities:(l) below their
nests than above; (2) during the nestling
period than during incubation and courtship;
(3) at higrer, more secluded nest sites than
at lower, accessible sites; and (4) where
stimuli do not ~pear harmful (for instance,
distant, tangential road traffic vs. visits
to the nest). TAGS construction acti vities
would include ground survey crews,
machinery, and human acti vity near workpads
and compressor stations. In addition, minor
impacts would occur if off-duty field
workers inadvertently disturbed nesting
bi rds. Restricti ng human access in some
areas, educating personnel regarding
disturbance impacts on raptors, and locating
facilities outside of prime raptor habitats
would reduce impacts to acceptable levels as
identified by the Eagle Protection Act and
the Pe reg ri ne Faleon Reco ve ry Pl an.
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Other types of disturbance to raptors
associated with TAGS would include
construction-related b1astiog. Although
some species have shown adaptability to loud
noise, scheduling of blasting activities
should consider the breedi og season and
nesting territories to reduce impacts during
these sensiti ve periods.

TAPS Compressor Station No.1 is located
within the 2-mi1e radius of existiog
peregrine falcon nests. Even though it is
located on the opposite side of the Dalton
Highway from the nests, and the noise levels
would be at ambient between 5,000 to 7,000
feet from the station, it is not sited in
corrp 1i ance with accepted requi rement s.

Direct mortality of raptors should be of
negligible to minor significance. Because
of their perching, scavenging, and hunting
behaviors, raptors would inadvertently
collide with vehicles and stationary objects
such as guy wi res and poles. Furthenoore,
they may collide with aircraft inadvertently
or as a result of their attackiog
ai rcraft--a reaction occasionally exhibited
by individual raptors (Nelson 1979).

Intentional destructive acts such as
illegal shooti ng and nest destruction are
possible. Such behavior during TAPS
construction was minima 1, however, and
should not be a major concern (Roseneau
et a 1. 1981). Rest rict i ng access and
firearms and educating personnel would
reduce this potential.

Other impacts on raptors would include
changes in numbers, composition, or
availability of prey, habitat alteration and
loss, increased populations of competitors
(e.g., ravens), and the presence of
envi ronmenta1 contaminants. Based on
experience gained from TAPS, the potential
for more than minor irrpacts from these
causes is limited. Furthennore, no
demonstrable negati ve irrpacts to raptor
populations were attributable to TAPS
activity (White et a1. 1977).
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4.2.13.3.2 Waterfowl

Moderate impacts on waterfowl could
result from TAGS development in some areas
(see Table 3.2.13-1). The most obvious
impact would be the construction disturbance
of nesting, feeding, or staging habitats as
a result of pipeline and facility sitiog.
Specific components of the construction
phase that could modify habitat include
right-of-way clearing, gravel road and pad
placement, and pipeline ditchiog.
Impainnent of surface drainge will be'
avoided since this could cause thenna1
surface erosion. However, some surface
drainage problems may occur. Impai nnent of
water drainage, thereby creating
impoundments on the high side and reducing
flow to the low side, would effectively
alter existi ng habitats. Brink (1978)
described this phenomenon as a major impact
on nesti ng bi rds a100g the TPPS corridor.
The severity of flooding and d raining would
be greatest in pennafrost terrain (Hanley et
al. 1981). 0 n the other hand, impoundments
are used duri og spri ng migration, at least
until ot her habitats become snow free. In
addition, earlier snowmelt and emergence of
vegetation in the "dust shadows" of some
roads and facilities associated with TAGS
would induce waterfowl use of some habitats
for a limited period in spring. This
habitat selection. occurs presently along the
Dalton Highway, primarily north of the
Brooks Range and is apparent in the Prudhoe
Bay area (Murphy et al. 1986).

Indirect loss of habitat by disturbing
waterfowl and effectively limiting the use
of other habitats is also possible during
TAGS construction and operation. Ai reraft
disturbance of staging waterfowl, especially
geese, has been shown to cause sho rt-te rm
changes in behavior and distribution. The
actual p~sio10gica1 consequences of these
disturbances have not been determined, but
frequent disruptions du ri ng stagi ng could
potentially result in increased mortality
duri ng migration. Traffic and human
activity associated with TAGS access roads
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and facilities would also influence
waterfowl behavior and the use of wetland
habitats.

Incidents involving land and water
pollution would undoubtedly accompa~ TAGS
construction and operation. Potential
pollutants include small amounts of spilled
fuel, domestic solid and liquid wastes, and
some hazanjous chemicals associated with
pipeline construction (Hanley et ale 1981).
The degree and longevity of these impacts
would be increased if the contaminants
entered aquatic envi ronments. Waterfowl
would be the most vulnerable to these
contaminants, and spilled fuel would have
adverse .effects on the insulative qualities
of their plumage (FPC 1976b). The degree of
vulnerability would depend on the breeding
stage, stage of molt, food habits, and
behavior of the species present (A lbers
1977).

Direct mo rt ali ty due to inc reased
hunti 09. illegal shooti 09, and intentionally
destructive acts would likely be minor to
negligible. Mortality due to collisions
with vehicles and pennanent structures such
as buildings, fences, and towers would
generally be minor. However, the severity
of these impacts would increase if
structures were located within or near major
migration routes (FPC 1976b). In addition,
losses due to collisions might be greater in
areas where foggy weather predominates, as
on the coastal plain and the Prince William
Sound region. Such effects would be
negligible.

Finally, an indi rect effect of TAGS
would be increased numbers of predators of
waterfowl (foxes. gull s, ravens), especially
near camps.

Chi ef amo 09 these would be di s.p 1acement by
disturbance and direct habitat loss and
alteration.

Tundra-nesting binj densities could be
reduced locally not only by direct habitat
loss. but also by indirect loss through a
"road effect," extend i ng 1ate rally se Vie ra1
times the actual width of the road (Hanley
et al. 1981). This road effect on birds
would be caused by the combined impacts of
noise, acti vity, dust, and persistent water
or snow. The same effect could also occur
near workpads and pe nnanent camp s.

Sandh ill cranes mi grate in sp ri ng and
fall in the tens of thousands across the
TAGS corridor in the Delta Junction area.
Some direct mortality due to collisions with
ai re raft. towers, wi res. and f acil it i es
would be possible, but these impacts would
be negligible to minor. Disturbance by some
TAGS acti vities, such as ai r traffic, could
affect movements and distribution of
cranes. The timi 09 of crane migrations is
very rest Meted, and app ropri ate schedul i ng
of pipel ine acti vities could reduce
potential impacts.

Ptannigan and grouse are particularly
vulnerable to collisions with vehicles, and
direct mortality would increase with
increased traffic. Improved access and
increased human presence would cause greater
hunting pressure on these species.

Raven and gull populations could rise
locally due to the introduction of
artificial food sources, thereby increasing
their predation on other birds nesting
nearby since t hey are effecti ve predato rs
and nest robbers. Careful disposal of camp
wastes and control of artificial feedi 09
would reduce this impact.

4.2.13.3.3 Other Bi rds 4.2.13.4 Summary

A variety of other binj species would be
influenced by TAGS construction and
operation. Other waterbirds, especially
loons, shorebi njs, and gull s, would be
affected by a set of potential impacts
similar to those described for waterfowl.
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The impacts of the proposed project on
large mammals and bi rds are broadly
divisible into several categories. Direct
loss of habitats would occur du ri ng

construction and the operational phase,
although rehabilitation and artificial and
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associated tidewater and marine
transportation facilities. This is
especially true when endangered and/or
protected species are known to be present
very near the route and there is some
potential to disturb them. The following
subsection also considers plant species
threatened and candiaate - endangered in
both the marine and terrestrial
environment. Table 4.2.14-1 lists the
threatened, endangered, or protected raptors
and whales and the candidate plant species.
Il.M initiation requi red consultati ve
procedures with the Fish and Wildlife
Service and the National Marine Fisheries
Service on January 29, 1987. Those
processes are ,not comp 1et e, and the refo re
evaluations in this section are to be
considered as "preliminary-subject to
change" ..

The only terrestrial threatened or
endangered species of any real concern
during construction and operation of the
pipeline and its associated facilities would
be the peregrine falcon. There are several
nest i ng sites near t he proposed route and
compressor station location. Each of these
areas is specified in Table 4.2.14-1 5f
similar importance are the nesting sites of
bald eagles. Although neither threatened
nor endangered in Alaska, they are
endangered in the Lower 48. and their
nesting sites are protected by federal law.

Types of impacts which might affect
raptors would include blasting, rock
crushi ng. vehicle traffic, ai rcraft noise,
oil spills, and collision at high structures
such as towers and buildings. Impacts would
include but not be limited to the
possibility of ingesting oil soaked prey,
premature flight by fledglings, abandoning
or deserting their nests or nesting areas.
Other possible consequences would involve
collisions with vehicles and aircraft and
project structures and reduced use of

natural revegetation would restore some
habitat values by providing early
successional plants for ungulate forage.
The impacts of direct habitat loss would be
minor to negligible overall.

Of more consequence are those impacts
that result in di rect mortality or energetic
stress to wildlife or in additional loss of
habitat indi rectly, through avoidance and
disp lacement. Direct mortality due to
coll isions with vehicles and structures,
increased poaching, more legal hunting,
destruction of "nuisance" animals (bears and
foxes), and stress/exhaustion from
deliberate harassment would occur to some
extent during the life of the project.
Proposed mitigati ve measures would reduce
di rect mortality to minor or negligible.
Vehicle collisions would probably result in
moderate impacts during construction.

Disturbance by humans could increase
energetic stress on wildlife populations,
e speci ally du ri ng c riti ca1 1ife-hi sto ry
periods or seasons. Such disturbance would
be greatest during construction but would be
mitigated by careful scheduling of
activities. The overall impacts from
disturbance would be moderate to minor.
Reduced human activity and habituation by
wildlife would reduce indirect impacts to
minor or negligible during project operation.

Attraction of carnivores to artificial
food sources would cause moderate impacts
during construction, leading to direct
mortality of some animals. These impacts
typically occur despite preventive measures
but would be reduced to minor or. negligible
levels during operation. Minor to
negligible impacts would occur throughout
the life of the project.

4.2.14 Threatened or Endangered Species

4.2.14.1 Introduction

Threatened and endange red speci es are of
paramount importance in considering the
impacts of an 800-mile pipel ine and
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4.2. 14.2 Terrestrial Species



Tab1e 4. 2. 14-1 Sensitive Areas for Peregrine Falcons and Bald Eagles

Species Area Sensitive Period

Peregrine Falcon Franklin Bluffs Area April through August

Peregrine Falcon Sagwon Bl uffs April through August

Peregrine Falcon Slope Mountain April through August

Golden Eagle and Atigun Valley April through August
Gyr Fal con

Peregrine Falcon Yukon River April through August

Peregrine Falcon Grapefruit Rocks April through August

Ba1d and Gol den Chatanika River April through August
Eagles

Peregri ne Fal con Chena River April through August

Peregrine Falcon Salcha River Apri 1 through August

Peregrine Falcon- De lta/Tanana Ri ver Junction April through August

Bald and Golden Delta/Tanana River Junction October through April
Eagles

Ba1d and Gol den Little Tonsina River April through August
Eagles

Bald and Golden Tiekel River April through August
Eagles

Gal den Eagl e Tsina River April through August

Bald Eagle Lowe River April through August

Bald Eagl e Abercrombie Gulch April through August

Bald Eagle Anderson Bay April through August
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There are several endange red whale
species in the Beaufort Sea and northern
Prince William Sound (see Table 4.2.14-1).
These cetaceans could be affected by
collisions with project-related ship
traffic, noise from ships or marine·
construction activities, or by oil spills
from project related accidental spills.
All of these il11lacts are preventable to a
large degree and even under the worst
scenario would not be detrimental to the
population. Noise from tankers. blasting or
pil e-d ri vi rg mi ght cause increased but
temporary avoidance of the area. Overall.
il11lacts to endangered whales are expected to
be minor.

traditional breedi TT:l or feedi ng habitat
during construction. In at lease one
instance peregrine falcon nesti TT:l areas have
been successfully reestablished in close
proximity to the TJlPS Pump Station 2. That
existing facility has activity and noise
characteristics similar to those expected of
a TAGS compressor station.

Il11lacts on nestiTT:l or breeding sites of
these raptors would be prevented to the
extent possible by a combination of careful
route selection, winter construction in
these sensiti ve areas, proper en vi ronmental
education of construction workers,
preparation of adequate responses to
stipulations, and agency monitoriTT:l during
project construction and operation. Il11lacts
on these sensiti ve species are expected to
be moderate to minor in most instances.

"""" CCM""-"'-rr....'(
The project wou1d"col11l1y with the

requi rements of the Eagle Protection Act and
the Peregrine Falcon Recovery Plan.

4.2.14.3

4.2.14.4

Marine Species

Summary

marine en vi ronments, similar facilities and
transportation routes already exist in these
areas with no signficant il11lacts noted. By
using prooosed mitiaation and timing and

,., 'rHi. el'-Tl:NT ~'esc..6

cOl11l1ianceAwith the conditions established
in the Eagle Protection Act and the
Peregrine Falcon Recovery Plan by the US=W,
the impacts to these species would be
expected to be mode rate du ri ng con st ruct ion
and minor during operation.

4.2.15 Recreation, Aesthetics, and
Wi 1derness

4.2.15.1 Introduction

As with many ot her aspects of the
project, there would be both positi ve and
negative impacts pertaining to recreation
and aesthetics. Generally, the negati ve
impacts would emanate from construction
noise, dust, and visual scars on otterwise
undisturbed and natural areas. Positive
il11lacts would be deri ved from the additional
recreation access points created by the
project and greater number of peq:>le who
would be able to see the areas where
construction would take place.

The pipeline route would extend from
Prudhoe Bay to Valdez through an existing
utility corridor for most of its length.
Recreational use along the road associated
wi t h t hi s route from Livengood south to the
Valdez area is heavy and would be il11lacted
primarily during construction by competing
uses between tourists and construction
workers,since most recreation facilities are
highway oriented and ground access is
limited. From Fairoanks to the Chanda1ar
She lf area, rec reat i on use has been
increasing rapidly because a major portion
of the Dalton Highway is now open to public
traffic.

The area from Chandalar Shelf north to
Prudhoe Bay at present has only 1ight
recreation use consisting mainly of fly-in

The proposed route and LNG plant
facility site are, in some cases, quite near
peregrine falcon or bald eagle nesting
areas. Also, the marine transportation
routes pass through areas with endangered
whale species. In both the terrestrial and
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4.2.15.2 Recreation
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hunti ng and fishi ng. Several hunti ng guides
operate from ai rst ri ps near t he TAP S,)
especially the Galbraith Lake and Scgwon
ai rstrips. Due to an increasingly relaxed
pennit procedures, recreational use is
expected to continue to increase along the
Dalton Highway. A concession to dri ve
tourists one way down the haul road from
Prudhoe Bay to Fairbanks was recently issued
for the sumner of 1987. Recreation use
along t his scenic route would be expected to
increase due to the number of construction
workers. Impacts would be expected to be
minor.

The proposed gas pipe1 ine route runs
parallel to, or a few miles away from, a
highway system along its enti re route.
Lateral access roads from the existing
highway to the proposed route would, if open
to the public, very likely be used by
recreationists. This access would extend
the area and amount of use that already
exists and could significantly increase the
recreational opportunities.

Examples of potential openi rgs of new
access to pri stine areas would include:
Galbraith Lake, Summit Lake. and Gray1 i ng
Lake. Impacts would be moderate on these
areas. The Galbraith Lake and the Sukakpak
Mountain areas are well-known entrance
points to the nearby Brooks Range wilderness
parks. including Gates of the Arctic and the
Arctic National Wild1 ife Refuge.

During construction, there would be
moderate recreational use of areas along the
pipeline by construction workers. Desi rab1e
recreation for travelers and vacationers on
hi gtMays along t he route mi g tt be
temporarily altered during the construction
period. Most of the recreational activity
occurs in the late spri ng, summer, and early
fall months. However, there would be
significantly increased use by construction
workers and others in the winter months
where roads are kept open and maintained.

Recreation use includes hunting,
fishi ng, boati ng, hiki ng, mountain c1imbi ng.
cross-count ry sk i i ng, snowmobi1 i ng,
sightseei ng, photography, and similar
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acti vities. Unless steps are taken to
provide adequate recreation facilities,
campgrounds, picnic areas. overlooks. boat
access sites. trail leads. parking areas.
turnout s, and rest step s, damage to the
vegetation and trash from uncontrolled
recreation use and a general degradation of
recreation and aesthetics would result.

Facilities such as communications
towers. buildings at compressor sites, block
valves. and the LNG site, would be visible
from the air and higl'way for great distances
in some cases. At time s, the 1inear
pipeline benn would also be visible
to~those hiking in the nearby mountains.
Ligtts on communications towers and at
compressor stations would be visible over
long distances, especially at night.
Impacts would be minor to moderate along the
corridor.

Boaters on and hikers near rivers might
be disturbed by construction noise or by
visual obstructions such as elevated
crossings. In the Salcha River the
recreational experience should not be
affected except where the right-of-way
traverses the ri ver c reat i ng a visual sea r.

Artificial odors from engine exhaust.
fuel areas and camps would be evident near
recreational areas during construction.

Wild1 ife pqJu1ations near the corridor
would be temporarily affected by the
construction of the proposed project and
possibly by increased pressure from hunting
and harassment by workers. 1ft he present
restrictions on shooting within 5 miles of
t he haul road and use of access roads
associated with the TAPS facility. the total
numbers of wildlife available near the
pipeline and the recreational Viewing
potential of the area would not be decr~ased.

Unregulated use by all-terrain vehicles.
trail bikes, snowmobiles and other off-road
vehicles could have a significant adverse
impact on rec reation and aesthetics by
pennanently scarring the landscape. damaging
the vegetation, compacti ng the soi 1, causing
erosion, and harassing the wildlife. These
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Aesthetics is a value judgement;
everyone looks at it differently. Ore
beneficial aspect due to the project would
be an increased availability of a beautiful
area to more peqJl e.

A more di rect impact of construction on
recreation resource would be the visual
scars resulting from buried pipeline
construction and the visual impacts of
aerial stream crossings. In all cases this
gas pipel ine would be at least a thi rd
utility and perhaps a fourth to be located
in the corridor area; consequently it would
not be the same as building a new pipeline
across an undisturbed area.

Nearly all the proposed right-of-way
south of the Brooks Range would require the
cleari ng of brush and forest cover. This
would significantly alter tre natural

activities would probably be restricted as
trey are along the TAPS access roads at the
present time. Trerefore. tre impacts would
be minor.

A discussion of these 4(f) lands has
been grouped with other special areas
associ ated with t he proposed TAGS project in
Subsection 4.2.19.

Project related increased recreational
use assumes that gas pipeline construction
and operation would increase potential for
recreational users of the area because more
peqJle would become aware of the
recreational possiblities of the area
through publicity and personal association
with emp loyees. Inc reased use would
inevitably bring increased control; thus,
present recreationists might experience such
thi ngs as reservation systems. reduced
options for types of experi ences. and
rest rict ions on places t hey may go and t hei r
length of stav. An examole would be the

2ll:PC)(:naJ of' c:..A"TE'-l ...... ,T
January 19871\~ of Summit and Paxson
lakes to burbot and lake trout fishina due

• .r".;o R.~"\;fjl.,..,r

to the large number of ice fishennenK/\ These Ft~"'''''''
. ld ~.tli.lmpacts to present uses wou be moderate
but long 1ast i ng.

4.2.15.3 Aesthetics

en vi ronment and in these areas would degrade
the aesthetic value of the corridor.
particularly where long straight cleari ngs
are visible from the road or the ai r. These
impacts would be moderate duri ng
const ruct i on and mi nor du ri ng ope rat ion.

Recreationists within several miles of
the 1ine would have thei r experiences
affected by increased noise levels from
construction and operation activities. When
the route passes within a mile or so of
present1y used rec reat i ona1 are as, the
impacts would typically be negative.
especially during construction. Noise,
traffic. additional dust. and the scars from
clearing and ditching would decrease tre
~. experience. sometimes to ac .... ...:. N!Sn.,tTI<.

considerable degree. The noise from
low-flying fixed and rotary-wing ai rcraft
along the corridor would also be a
recreational negati ve. Impacts to the
corridor vicinity during construction would
be moderate and negligible thereafter.

Many of tre aesthetic impacts have
already been discussed under recreation.
The major impact to many people would be the
vi ews hed as seen from the ai r. du ri ng
hiking. dri ving on the main roads, and
boati ng on ri verso Visual disturbances
include the long straigtt clearing along
existi ng rig hts-of-way. new comp ressor
stations. special elevated stream crossings.
and any new borrow areas.

For those people whose appreciation of
aesthetic qualities are related to beauty.
sensations. or to the congruity of the
en vi ronmental features. the proposed project
would have a major adverse effect on the
resource. Likewise. long tangents may add
attraction to otherwise repetitive. though
natural views.

4.2.'15.4. Wilderness
T~t. ~l:P> ........._ .......£ <:.<>~ltJ~ I~ ....... ?~"'T\.'l OEvr.Lonl> '"'

~""'I! e....11!.N'T' A~ 1'5 NOT )r.. wt""t:t£Il~e."SS. ~.we:~.1 "1'l"efte: '~ WI""O~'S'S
0'" eOTW ~ioeS

The preferred TAGS routing involves two oP T..10 C.bLRlCOt.
IN ~""e ~T~TC~

small areas where existing wilderness
studies andrecomnendations to Congress have
not been completed. Until BLM makes its
recommendations on wilderness to Congress
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and Corgress takes specific action, the
preferred TAGS route will not be approved.
An acceptable route option exists and
toorefore too effect on wilderness value is
negligibl e.

Several areas alorg this section are
designated as existing or potential 4{ f)
lands or lands dedicated by the state for
parks or other public purposes). Should the
proposed route pass within 1/2 mile of such
1and s, t hey are subject to sped a1
considerations and pennitting by the federal
Dar and the U.S. Coast Guard.

There would be no impacts to the Gulkana
and Delta Wild and Scenic River areas since
the route would not cross the designated
portions of these ri verso Units of the
National Park or Refuge Systems authorized
by ANILCA are not involved. The portion of
the LNG tenninal buffer area within the
Chugach National Forest is classified as a
general multiple use forest area.

In the Valdez area, most recreation is
centered around fishing, sigttseeing by car,
boat and by foot, and some hunti rg. These
recreational pursuits would be stressed
considerably duri rg construction due to too
large influx of peqlle to an area with
limited accessibility. The aesthetic
experience of fishirg for anadromous species
such as salmon would be impacted, but there
are otoor factors which affect these
acti vities more than crowoed stream access

"poi nts.
Hikino ooportunities should bemu- &:)f\)$,.IlU(..-nON

increased, especially in such areas as
/<

Keystone Canyon where accessability to
trail heads would be somewhat improved. The
locally popular Goat Trail and Riddleston
Falls would be affected only durirg the
construction period. Aesthetics of this
region would be only moderatelY",once

AFre.c.."aD

4 0 20 16 Cultural Resources Sites

SUT1T1ary4.2. 15.7

Adverse impacts to cultural resource
sites as a consequence of a large-scale
project such as TAGS would be either primary
or secondary in natu re. Primary or di rect
adverse impacts would be those resulting
from acti vities di rectly associated with the
construction and operation of the proposed
gas line. Beginnirg with the Federal
Antiquities Act of 1906, a suite of federal
and state laws has been enacted to protect
significant cultural resources sites (and
paleontological sites as well).

4.2.1601 Introduction

The impacts to recreation and aesthetics
would be widespread due to the length of the
area disturbed, but too band of disturbance
would be quite narrow.

Primary disturbance would occur during
construction and would involve irrpacts to
present uses and users of the area,
especially by tou ri sts,~ s ig ht-seers, and
wilderness enthusiasts. I~acts to
aesthetics would be rna re long-lasti rg. The
visual impacts would include long stretches
of 1inear cleari rg of vegetation, many ne'r'/
borrow sites where vegetation has been
removed, and the linear scar from the bem
over the pipel ine.

There would be negligible impact on
wilderness value.

con st ruct i on was COlIl) 1eted s i nee the
pipeline would be buried within the roadway.

The Copper Ri ver Rai 1road Hi sto ric Area
would not be disturbed but would be less
accessible duri rg construction. Some
present forest uses such as fishing,
overnight stays, and access to the Chugach
National Forest across the buffer zone would
be fo rec1osed by const ruct i on of t he LNG
plant in Anderson Bay. These impacts would
be mode rat e.

Valdez Area

Special Areas

4.2.15.6

4.2.15.5
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4.2.16.2.1 Construction Areas Previously
Surveyed for TAPS orANGTS

Fonnal consultation between BLM and the
SHPO has been initiated to. develop a
Memo randum of Ag reement to protect cu1tu ra1
resources duriog the construction of TAGS.
Without an appropriate cultural resource
site protection plan, the potential for
direct adverse impacts on cultural resource
sites as a result of TAGS varies dependent
upon the location of construction areas:

Presumably, pipeline construction in
areas preViously surveyed for TAPS or in
anticipation of ANGTS holds relatively
little potential for causing damage to
cultural resource sites because most, if not
all, sites in such areas have been
identified and evaluated and many have been
excavated. Those remaining sites deemed to
be significant cultural resources, accordi rg
to National Register of Historic Places

Any~ acti vity that causes the
nonscientific alternation of a cultural
resource site, raogiog from total
destruction to only slight damage can
substantially diminish the potential value
of the site to contribute to understanding
of the human past. Secondary or indi rect
impacts, which also can result in the loss
of significant data, irclude alteration of
the local site envi ronment (topograpl1Y,
ground cover, etc.) in such a way as to
increase the possibility of future erosion,
unauthorized artifact collection by
individuals associated with the project, and
an ircrease in human utilization of the
region because of maintenance activities and
generally improved access.

Formal consultation with the State of
Alaska Historical Preservation Office (SHPO)
under Section 106 of the National Historic
Preservation Act was initiated by BLM in
February 1987.

In t he absence of an app rop ri ate
cu1tu ra1 resou rce site protect ion preg ra m,
the potential exists for major adverse
effects durirg TAGS construction on
significant sites in areas not preViously
surveyed for TAP S or ANGTS duM ng the
construction of TAGS is substantial. The
earlier surveys have demonstrated the
considerable potential for archaeological
remains in the unsurveyed portions of the
proposed TAPS corridor. Cultural resource
sites situated alorg the actual pipel ine, on
material sources, and in other areas that
would be disturbed by construction may be
subject to severe damage or even
destruction. Location of such sites and
emp loyment of app rop ri ate mi t i gat i on

criteri a, should be protected by extant
federal and state laws. However, it is
always possible that some cultural resource
sites, particularly those that are deeply
buried, may have escaped the notice of
earlier investigators, no matter how
thorough their survey. Furthennore, while
potential danger to sites identified during
the TJlPS project may have been mitigated by
avoidance, it might be necessary because of
routi og changes or the need for additional
borrow material to disturb these sites
durirg construction of TAGS. Any
archaeological sites which were partially
excavated du ri rg the TJlPS project because
constructed needs dictated that they could
not b~ protected by avoidance, as was the
case at numerous material source sites, may
be at considerable risk of major illllact if
TAGS construction proceeds because they are
concentrated on material source sites which
were previously mined to the perimeter of
the archaeological site. Illlllementation of
an appropriate cultural resource protection
plan would ensure that potential impacts are
minor or negligible.

4.2.16.2.2 Construction Areas Not
Previously Surveyed for TAPS or
ANGTS

Potential Primary Inpacts4.2.16.2
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4.2.17.1 Introduction

4.2'.17 Slbsistence

Competition for subsistence resources by
project personnel

SUllmary

Potential indirect impacts are adverse
effects on COllmunities and individuals from
a loss of traditional harvest activities)(
such as loss of traditional supply of foods.
an increased outlay of cash for substitute
foods. a reduction in time available for
subsistence activities due to employment
conmitments. and sociocultural inpacts from
reduced participation in the harvest.

Interference with or preclusion of
access to subs i stence resou rces and
harvest met hods

Reduction in the availability of
subsistence resources due to various
aspects of project construction and
operation

The potential effects of the proposed
project on subsistence uses are a function
of the impacts on fish and wildlife used for
subsistence. access to subsistence
resources, and potential interference with
or disruption of harvest acti vities.

Potential di rect effects of the proposed
project on subsistence uses include the
following.

Any disturbance to a cultural resource
site. including scientific excavation, holds
the potential to cause adverse impact.
However, an app rop ri ate cu1tura1 resou ree
protection program, such as that now being
planned in conjunction with the proposed
construction of TAGS. has the ccpacity to
reduce risk to an acceptable minor or
negligible level. Furthermore. the
execution of such a program has the
potential to make major cont ributions to our
knowledge of the past.

4.2.16.4

Potential Secondary Inpacts

measu res as part of a cu1tu ra1 resou rce
protection plan would reduce the potential
irrpact.

The potential for indi rect adverse
impacts on cultural resource sites as a
result of TAGS construction is potentially
major and of special concern because of
difficulty in mitigating such effects.
Sites within and adjacent to the proposed
TAGS corridor will be at risk in tenus of
secondary impact regardless of whether or
not a previous archaeological survey has
been conducted in a specific area. The only
difference is that without knowledge of the
sites in unsurveyed areas it would be
impossible to make an estimate in the future
of t he extent to whic h secondary imp act has
diminished the data base. s

Mmy types of secondary imp actA are
possibl e. Unauthorized collection of
cultural materials by personnel associated
with large-scale construction projects,
similar artifact removal later in time by
others who are associated with the
operational aspects of the project. and
collecting by individuals who sinply have
greater access to the region because of
irrp roved t ran spo rtati on f aci liti esc
Urfortunately, the latter has been COllmon in
Alaska. Though control of erosion and other
measures designed to provide general
envi ronmental protection in construction
areas may also protect cultural deposits.
the possibility of adverse secondary impact
because of such co nditions as a1te red
thermal regimes (\'iIich may accelerate
dete rioration of organic mate ri al s) sti 11
exists. Site disturbance can result from
erosion attributable to postconstruction
phase acti viti es)< such as increased lise of
areas adjacent to the pipeline by off-road
vehicles. Maintenance acti vities long after
pipeline construction could also result in
loss of archaeological data.

4-70



SECTION 4.0 ENVIRONr-ENTAL CONS=:QUENCES OF THE PROPOSED ACTION AND ALTERNATIVES

processirg, and distribution of subsistence
resources.

Followirg are some criteria that
determine significance of potential effects.

Relative abundance and distribution of
. too subsistence resource and harvest

acti vities cOlT()ared to that affected by
too project

Duration of the ilT()act

are amorg the habitats most sensiti ve to
disruption. The duration of impacts would
be generally limited to construction
activities on any of the six construction

~ YG:AAS
spreads, which would not exceed,,34 m",,1 lis.
Specific activities include clearing the
ri ght- of-way wo rkp ad const ruct ion (4 to 11
months), and pipe ditchirg and layirg (6 to
7 months).

Nort h Slope Boroug h

Relative importance to the
communities/individuals of the affected
resources and uses

Availability of otl"er sources of
affected resources or acceptable
rep 1aceme nt resou rces

Construction and operation of the
project can affect fish and wildlife
resources used for subsistence acti vities in
three ways, resulting in thei r reduced
availability for subsistence harvest.
First, mortality could occur from project
construction or accidental events such as an
oil spill. Fish would be most at risk due
to the potential for siltation or fuel
spills into a watercourse. Second, fish and
wildl ife might avoid the project area due to
construction activities, or in the case of
poorly placed drainage and fish passage
structures, be unable to physically migrate
through the project area. Animals that can
avoid the area during construction
acti vities, such as moose and caribou, are
likely to do so. Finally, construction and
operation of project-related facilities
could result in habitat loss and a reduced
level of utilization of the project area by
fish and wildlife. Here the level of ilT()act
depends on the particular habitat disturbed
by pipeline, road, borrow pit, and facility
construction. Fish spawning and
overwinteri rg areas and loss of riparian
vegetation that supports moose populations

4.2.17.2 Impacts to Fish and Wildlife

4-71

The potential for impacts to fish and
wildlife resources used for subsistence
purposes varies along the TAGS route. In
the North Slope Borough, some fish resources
would be affected by mortality, obstructions
to migration, and loss of critical habitat)(.
:!:rrj¥jm1y alea§ he ~aga"3n1rl!tek Ih'ed..
However, there are other important areas
used by village residents for fishirg, and
impacts to fish would be minimized through
proper design and construction procedures
proposed for the TAGS project. Moderate
ilT()acts to moose, sheep, and caribou are
potentially more significant on a short-term
basis. Avoidance of construction areas and
induced changes to distribution or migration
patterns would cause temporary hardship to
individuals who utilize areas along the
route for t he subs i stence harvest of moose
and" caribou, requi ring inc reased harvest
effort elsewl"ere. Loss of riparian habitat
could reduce the availability of moose.
Because the area alorg the TAGS route is not
a primary subsistence use area of KaktOVik,
Nuiqsut, and Anaktuvuk Pass, impacts to fish
and wildlife in this area would be minor and
are not significant in terms of subsistence.

Northern Corridor

Along the northern corridor, caribou,
moose, and fish would also be sensitive to
TAGS-related impacts. Communities close to
the TAGS route would be more likely to be
affected, such as Nolan/Wiseman and
Livengood. Fish and wildlife avoidance
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subsistence species most sensiti ve to
impact. However. because subsistence
huntirg and fishirg by Valdez residents is
minimal, subsistence impacts would not be
significant. ;t.Valdez is not~~~fied as
rural by the State Board's of Fisheri es and
Game.)( Tatitlek relies on marine subsistence
species and primary harvest areas are
located outside Valdez Ann (City of Valdez
1986). Marine mammals used for subsistence
might be sensitive to increased levels of
tanker traffic. OttEr subsistence fish and
wildlife species are unlikely to be affected.

Adverse impacts to fish and wildlife
used for subsistence purposes could result
in some increased effo rt for adequate
subsistence harvest and economic and social
impacts. Again, communities adjacent to the
TAGS route would be moderately affected.

would temporarily require a greater level of
harvest effort in areas more remote from
construction acti vitiese The communities of
A11akaket/A1atna. Bettles/Evansville.
Rampart. and Stevens Village use many areas
other than the TAGS route for subsistence
acti vities and would not be as affected by
impact to fish and wildlife.

Fai rbanks-De1ta Area

The type of impacts in the
Fai rbanks-De1ta Area would be similar to
those in the northern corridor. except that
this area is not classified as a rural
subsistence use area by the State Boards of
Fisheries and Game and the participation in
subsistence is lower in that area. Since no
construction activities occur in the
vicinity of personal-use fisheries. impacts
would be limited to the unlikely occurrence
of a catastrophic fuel spill event.

4.2.17.3 Interference/Access Impacts

Glennallen/Copper Center Corridor

Potential impacts in the Glennallen/
Copper Center corridor would be moderate and
similar to those in the northern corridor.
with fish. moose. and caribou being the most
sensiti ve subsistence species. Howe..er•.
there will be no migration impacts to the
Ne 1c hi na Ca ribou he rd. Because there a re no
activities in major rivers used for
subsistence or personal-use fistEries.
impacts to subsistence fisheries would be
minimal. except in the unlikely event of a
catastrophic fuel spill.

Some avoidance of the construction area
by moose and caribou would occur.
Communities adjacent to the TAGS route would
be affected and include Paxson/Sourdough.
Gu1kana, Glennallen. Copper Center. and the
Upper Tonsina cOl1lllunities.

Valdez/Tatitlek

Like other areas of the TAGS route.
moose and fish· in the Valdez area are the
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TAGS project construction and operation
has the potential to interfere with
subsi stence act i vit i esc The primary causes
of i nte rfe re nee a re rest ri ct i on of access to
traditional subsistence use areas and
restriction on hunting and fishing in the
vicinity of the TAGS project. Construction
acti viti es and placement of f aci 1i ti es,
roads, and borrow pits throughout the
project area would eliminate or restrict·
some access to areas traditionally used for
subsistence acti vities. In the
Glennallen-Copper Center area, access
restriction associated with the TAPS
pipeline have affected firewood and
household log harvesting (R. King, pers.
com., 1987). Duri ng const ruct ion. workp ad
construction and pipeline ditching and
laying activities would last for periods of
up to 11 months (although the pipeline ditch
would not likely be open for more than 30
days in any given location). Construction
camps, access roads. and borrow pits could
be operational for the period of
construction. The potential for these
impacts would be moderate but temporary. and
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Increased levels of sport hunti 0;),

fishing, and trapping would be associated
with construction and operation of the TAGS
project. The project would introduce large
numbers of di rect and i ndi rect errp loyees
into the project area and likely result in
irrproved access into many places with fish

limited to the leo;)th of construction
activities in a given area.

Regulations regardi 0;) hunti 0;) and
trespassing in the vicinity of the completed
TAGS 1ine can also have the effect of
restricting subsistence use of traditional
sites. Loss of huntio;) access due to
restrictions around oil and gas facilities
is a common corrplaint by North Slope Borough
residents (Woodward-Clyde Consultants
1984). Unlike an oil or gas field, the TAGS
corridor is a narrow linear feature, and
huntio;) restrictions would be less likely to
result in the extensive elimination of
subsistence activities in traditional use
areas. Any closure of the TAGS rigtt-of-way
to public access would also affect access to
traditional subsistence use areas. Because
the TAGS pipel ine would be buried for most
of its length, the necessity for hunting and
access closures after corrpletion of
construction would be minimized, and impacts
would be minor.

Communities located adjacent to the TAGS
route, such as those in the northern
corridor (Nolan/Wiseman and Livengood) and
Glennallen/Copper Center area
(Paxson/Sourdough, Gulkana, Glennallen,
Copper Center, and the Upper Tonsina
Communities), are more sensitive to
interference impacts than those which are
further away or have broad subsistence use
areas. Interference with subsistence
activities would result in some increased
effort for adequate subsistence harvest and
economic and social impacts, particularly in
communities adjacent to the TAGS route.

4.2.17.4 Increased Sport Hunti ng,
Fishing, and Trapping Competition
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and wildlife resources. This work force and
its dependents would participate in sport
huntio;), fishio;). and tr~pio;) acti vities.
Left unregulated, such participation would
compete with subsistence users for fish and
wildlife resources and threaten maintaining
the populations of fish and wildlife used
for subsistence purposes. Sport hunting,
fishi 0;), and tr~pio;) acti vities by
employees would be concentrated around the
locations of construction camps. Du ri 0;)

TAPS construction many companies
participati 0;) in construction prohibited
emp loyees from sport hunting and fishing
while on the project. In addition, as-mile
corridor on each side of the pipeline was
closed to sport hunti 0;) and fishi 0;) by the
State of Alaska. If a similar action is
taken by the State Boards of Fisheries and
Game, it may be necessary to exempt
traditional subsistence users from closures.

Due to the availability of public access
to huntio;) and fishlo;) areas and the
subsistence reliance on the area in the
immediate vicinity of the TAGS project, the
northern corridor (Nolan/Wiseman and
Livengood) and Glennallen/Copper
Cente r/Sourdoug h-P ax son/G ul kana/Uppe r
Tonsina communities would be more vulnerable
to increased competition from sport hunting,
fishio;) and tr~pio;) than those which are
further away or have broad subsistence use
areas. Fish (salmon, grayl i 0;), burbot, and
whitefish), moose, and caribou are important
dietary components to communities of these
areas and are also popular sport hunting and
fishi 0;) species. Small and medium-size
furbearers are trapped to provide materials
for local handicrafts and pelts which are an
important source of cash for some families.
I ncreased competition from spo rt hunt i rg,
fishing, and trapping would result in
moderate impacts and increased effort for
adequate subsistence harvest, and ~economic

and social impacts.
Currently, there are restrictions on

hunting with fi rearms in the 5-mile wide
corridor on each side of the Dalton Highway,
which also applies to subsistence hunting.
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However, because fishi rg is not restricted
and both sport and subsistence hunters will
likely go outside the corridor to hunt,
competition will remain a likely impact.

The duration of competiti ve ilTllacts
would be limited to the period of

. construction, although the operational work.
force could continue to compete with
subsisteoce users on a smaller scal e.

Even in those Alaska communities
oriented towards a traditional subsistence
way of life, most residents desi re some
level of employment. Enployment proVides
cash, which is used to support subsisteoce
activities (i.e., purchase of boats,
snowmobiles, supplies) and is often
distributed alorg the same kinship lines
used for distribution of subsistence
resources. Project elll>loyment q:>portunities
are very important to local residents, and
wage income would offset loss of subsistence
resources to some deg ree. Howeve r,
employment also presents some disadvantages
to participati rg in the traditional
subsistence way of life (A. Lane, pers.
Comm., 1981). Subsisteoce harvest patterns
follow the seasonal availability of
resources and they are also flexible to take
advantage of unexpected harvest
opportunities as they arise. Full-time
employment does not provide the flexibility
to participate in subsisteoce acti vities as
they arise, particularly those that cannot
be scheduled in advance. In many
predominantly Native communities, full-time
jobs such as those in school districts and
government provide fleXibility for
subsisteoce activities (such as subsisteoce
leave or school closures). During
construction of the TPJ'S project, em>loyers
often reported that Native employees would
request leave or quit to participate in
subsistence activities. Likewise, many
Native enployees felt full-time em>loyment
did not provide the flexibility to

participate in ilTJ,)ortant subsistence
activities. Because the majority of local
em>loyment q:>portunities would be during
project construction. minor impacts from
em>loyment would generally be telTJ,)orary.

The communities most sensitive to
em>loyment-created subsistence im>acts are
those t hat are predomi nant1y Nat i ve and
which have a social structure and community
identity that revolves around participation
in subsistence acti vities. These include
the three North Slope communities,
Evansville, Allakaket/Alatna, Stevens
Village, Rampart, Minto, Copper Center, and
Tatitlek. The effects of an
employment-induced reduction in subsistence
participation are primari ly socia 1.

An indi rect impact of the TAGS project.
resultirg from the primary ilTJ,)acts described
above. is increased harvest effort required
to offset loss of subsistence resources in
the vicinity of the project. Any reduction
in harvest levels att ributable to the
project would result in this increased
effort to make up the loss takirg place in
other areas unaffected by the project
(relocation). In addition to the time
involved with extra travel, increased
harvest effort usually requi res additional
outlays of cash for fuel and supplies.

Communities located adjacent to the TAGS
route. suc h as those in the Nort hern
Corridor (Nolan/Wiseman and Livengood) aoo
Glennallen/Copper Center (Sourdough/Paxson,
Gulkana, Glennallen, Copper Cente r, and the
Uwer Toosina communities) area. are more
sensiti ve to impacts from relocated or
inc reased effort than those wh i c hare
further away or have broad subsisteoce use
areas. Because of greatly reduced levels of
acti vi ty and con st ruct ion f acil i ty
closure/rehabilitation after construction,
relocation, and increased effort im>acts
would be moderate during construction but
negligible durirg project operation.

Rel ocati on/I nc reased Harvest
Effort

4.2.17.6

Inpacts From Enployment4.2.17.5
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The social ilTpacts from the loss of
participation in subsistence activities are
cOlTp1ex and include loss of cultural

A second indi rect subsistence ilTpact of
TAGS construction and operation is adverse
economic ilTpact on communities that are
oriented towards a subsistence way of life.
This ilTpact would be partially offset by any
local hire/employment opportunities.
Economic ilTp acts resu lt from increased
outlays of cash to replace reductions in
subsistence harvests and to support
increased harvest efforts to make up for
reducti ons in resources. Whe re a reducti on
of harvest in traditional use areas occurs,
a resultirg increase in or relocation of
harvest effort may require additional cash
outlays for supplies such as food and fuel
for boats and snow machines.

Harvest replacement with store-bought
foods is often expensive, and cash used for
these purposes may be di verted from other
needs, such as heating fuel, clothing, and
equipment.

In communities where employment
opportunities are few, additional cash
outlays are a hardship since no ready
sources of cash are available. This
partially would be offset by local hire
elTployment opportunities provided by the
project. Communities with limited
elTployment opportunities and located
adjacent to the TAGS route, such as Native
communties in the northern corridor and
Glennallen/Copper Center area, are more
sensiti ve to competition ilTpacts than those
which are furt her away or have broad
subsistence use areas. The level of
economic impacts would be moderate during
construction acti vities, which are the major
source of fish and wildlife, interference/
access, and relocation/increased effort
ilTp act s, but negl i gib 1e du ri rg project
operation.

The TAGS project would result in several
categories of ilTpacts to subsistence uses
and acti vities: impacts to fish and
wil d1 ife used for subs i stence; i nte rfe rence
and access impacts; increased competition
from sport hunting, fishing, and trapping;
ilTpacts from project errp10yment; relocation
of and/or increased harvest effort; economic
irrpacts; and social irrpacts. With few

identity and status in the affected
community, dietary impacts, and aggravation
of social problems such as depression and
substance abuse (Woodward-Clyude Consultants
1984). As indicated earlier, the foundation
of sociocultural systems of many rural
communities is the subsistence utilization
of the natural environment and its fish,
wil d1 ife, and vegetat i on resou rce s. A
reduction in the ability to participate in
subsistence acti vities would result in
community and individual identity loss
through beirg unable to provide and
distribute subsistence resources at
traditional levels. Subsistence foods are a
physically and psychologically important
sou~e of nutrition to Alaska Nati ves. A
moderate reduction in suc h foods and t hei r
rE?lacement with a rimitied range of
store-bought foods can also lead to dietary
problems and a loss in sense of well being.

The communities that are most likely to
be sensiti ve to social ilTpacts from reduced
subsistence activities are those that are
predominantly Native and which have a social
structure and personal identity that
revolves around participation in subsistence
acti vit i es. These inc1ude theN ort h Slope
communiti es, Evans vi 11 e, All ak aket/ A1atn a,
Stevens Village, Rampart, Minto, Copper
Center, and Tatitlek. Proximity to the TAGS
route, severity of harvest opportunity
reduction, and limited alternatives for
relocation of harvest effort would also
aggravate social ilTpacts. Duration of
social impacts are likely to be limited to
the period of project construction.

SlJ11lllary4.2.17.9

Soci a1 Inp acts

Economic Inp acts

4.2.17.8

4.2.17.7
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design and construction requi rements.
operations and maintenance requirements, and
proposed mitigation. Safety elements that
have been incorporated in project design
include gas detection, fi re, detection and
protection, high-pressure relief and
emergeocy venting, containment, and control
of LNG spills or leaks, shutdown systems.
geologic and seismic consideration, noise
control, adherence to applicable design
codes and regulations, personnel traini ng,
and quality assurance/quality control.

As discussed in Section 2, the pipeline
system was designed to minimum federal
safety standards for the transporation of
natural gas as prescribed in 49 CFR 192.
These regulations outline the minimum
requi rements for material s, design,
fabrication, assembly, construction,
operation, inspection, testi ng, and
maintenance of pipelines transporting
natural gas. Noocol1ll1iance with any of
these requirements could result in adverse
safety conditions.

The proposed TAGS would be constructed
near TAPS and/or the authorized ANGTS at
Atigun Pass, SlJ<apak Mountain, 'fukon River,
at several pipel ine and road crossi ng
locations, and near the TAPS oil tennina1 in
Valdez. Although an acceptable
detennination of compatibility has been
identified (see Appendix A), both public
safety and national security concerns could
result should a system failure occur at
these "pinch points."

Specific designs have been developed by
'fPC to accommodate the expected seismic
areas crossed by the pipeline. Seismic
criteria would consider two levels of
earthquakes - a design-contingency
earthquake and a design-operating
eart txluake. A11 elements of t he pipe1i ne
system, i nc1udi ng the compressor stations,
would be designed to withstand the loading
of a design-operati ng earthquake in
accordance with conventional engineering
practices and crite ria and remain

exceptions, these il1llacts would be minor to
moderate and temporary, limited to
construction acti vities that occur over a
34-roonth period in anv oi ven construction

3'1' ,'MPAC:T
sp read. Minor levels",pe nnanent or
"life-of-the-project"~ would result
from habitat loss (due to borrow activities
and placement of facilities), interference
with or rest rictions by ADF&G to access to
hunting adjacent to the right-of-way, and
limited hunti ng/fishi ng/trcppi ng competition
from the operations work force. These
il1llacts do not constitute a "significant
restriction" of subsistence uses or
acti vities. Some temporary il1llactsX such as
fish and wildlife avoidance of the project
area, interference with or restrictions to
access to hunting on the ROW,
hunti ng/fishi ng/trappi ng competition from
the construction work force, and associated
relocation of and/or increased harvest
effort, economic impacts, and social impacts
would result in a major but temporary
restriction in subsistence uses and
activities by communities located adjacent
to the TAGS route. Affected communities and
resources include the following:
Nolan/Wiseman, Livengood, and Minto (hunting
for moose and caribou and fishing); and
Paxson/Sourdough, Gakona, Copper Center, and
Upper Tonsina (hunting for moose and
caribou, and fishing).

See Appendix M for an analysis of
subsistence findings required by Title VIII
of ANILCA.

#Y.zaY-!/~~UX~dj
re~;r~~It1L

4.2.18 Public Safety

4.2.18.1 Introduction

This discussion describes the risks and
consequences of possible upset conditions
and hazards associated with the proposed
project which could affect public safety.
The safety system analysis is based on a
re vi ew of routi ng and siting, cri teri a,
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Each of the proposed TAGS compressor
stations would be manned full time for
station operations and maintenance. The
stations would be equipped with gas
detection, fire detection, communications
facilities, and utility systems sufficient
for stand-alone operations. The TAGS
compressor station would be equipped to
handle and control emergency situations with
emergency shutdown Systems to allow for

operational duriOil and after such an event.
For a design-contingency earttl:juake, the
pipeline system would be shut down for
inspection to determine if any maintenance
would be necessary.

The pipeline system would be equipped
with an emergency pressure relief system and
mainline block valves to handle emergency
shutdowns aloNJ the system. Such a system
would be remotely operated with block valve
!;P ac i NJ between 5 and 20 mi 1es and at
critical locations such as at meter
stations, compressor stations, aerial ri ver
crossiNJ, and fault crossiNJs. At these
locations, block valves would be located
immediately ~stream and downstream to
provide isolation capability.

Cathodic protection facilities would be
installed along the entire pipeline route
for external corrosion control to prevent
pitting due to chemical reaction between the
soil and the carbon steel pipe. If pitti NJ
were not cont rolled, it could reduce the
wall thickness of the pipe sufficiently to
cause a break.

The security for the pipeline would be
provided by both aeri al and ground
reconnaissance. Frequent overflights would
be conducted along the entire length of the
pipel ine system. All above-ground
facilities would be fenced to prevent
unautho rized entry. The ae ri al cross i NJs of
the pipeline would be provided with a
security area on either bank of the ri ~r
crossing s or at the aboveground fault
crossi rgs.

4.2.18.4.1 LNG Safety Regulations

isolation and ventiNJ of all station piping
and equipment. Station block valves would
be provided to isolate the station and
pipeline' from the mainline gas while
allowiNJ flowiNJ gas to bypass the
stations. Since each of the 10 compressor
stations is located in remote areas, no
adverse impacts to public safety should
result from operations.

LNG Safety4.2.18.4

The Federal Energy Regulatory Commission
(FERC) staff have evaluated the risk of
similar facilities for many LNG projects,
i rc lud i NJ studi es of Gravi na. Ni ki sk i, and
Cape Starichkof. These risk assessments and
public safety sections are incorporated by
reference from both the E1 Paso (1976) and
Western un (1978).

Slbsequent to these FERC studies, the
U.S. D~artment of Tran!;portation Office of
Pipe1ine Safety, ce rt ifi ed the "L iquefied
Natural Gas Facilities, Federal Safety
Standards" (49 CFR 193), which prescribe
safety regulations for LNG facil ities (see
Appendix H). These regulations govern and
standardize criteria for the sitiNJ, design,
installation, or construction of an LNG
facility and prescribe requi remehts for the
maintenance and operation of the facility,
personnel qualifications and training, fire
protection, and security.

The system safety and reliability for a
project as large and comp lex as TAGS must
bala nce the ri sksand consequences
associ ated wit h the const ruct i on and
operation of the system with the technical
and economic feasibility of system design
criteria and operational procedures.

All system safety and reliability design
criteri a. operational procedures, and otrer
mitigating measures as specified in 49 CFR
193 would be implemented and are intended to
reduce the possibility of system failures
and to reduce risk to public safety.

Comp ressor Sites4.2.18.3
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Federal Lr-J3 Safety Standards -
Philosophies, Facts and Standards (see
Appendix I) states that the "public concern
would not be assuaged by probabilistic risk
analyses of questionable merit. Rather,
credible federal safety standards were
necessary for achievement."

4.2.18.4.2 Public Risk of LNG

The risk to the public from the proposed
LNG liquefaction and marine tenninal at
Anderson Bay would result from the effects
of a catastrophic leak or spill of L~. Lr-J3
is an extremely cold (-259°F). volatile,
lighter than air and flammable product which
readily vaporizes when exposed to external
heat sou rces such as wate r. soi 1. or ai r.
LNG produces 620 to 630 cubic feet of
natural gas for every cubic foot of liquid
at ambient temperature. Pure LNG vapors, if
confined• .are not explosive, but a mixture
of 5 to 15 percent vapor to ai r is
flammable. Should such a mixture of- UG
vapors be allowed to disperse in the
presence of an ignition source, an exp losion
could occur.

The major concern of a large-scale Lr-J3
spill would be an intense fire at the spill
site. A more remote hazard would be that
the vapor plume would drift downwind. and
then exp lode 0 r catch fi reo 0 nce the
ai r-vapor mixture has been ignited. the fi re
would probably propagate back to the fuel
source (FERC 1978). Although there is
little actual experience with such a hazard
to the public from this type of facility,
i~acts would be highly variable and would
depend on the following.

Location of the spill and the population
of the areas adjacent to this location.

Presence of an ignition source within
the dispersion limits of the vapor cloud
and whether the cloud became ignited.
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Flammability of the structures and

materials encompassed by the vapor cloud
or exposed to radiation from a large ltG
pool source.

Repairability of the leak source and the
time it takes to acco~lish shutdown.

Time required to notify the public and
take appropriate mitigation actions
(FERC 1978).

4.2.18.4.3 Anderson Bay LNG Plant and
Marine Tenninal Safety
Considerations

The site at Anderson Bay was selected
for location of the proposed TAGS LNG plant
and marine tenninal facilities based on
spec i fi c ana lyses conducted by YPC wi th
respect to the compliance with the
requi rements of 49 CFR 193. Anderson Bay is
a relatively remote location within Port
Valdez. The distances which separate
Anderson Bay from existing developments
contribute to the inherent safety of the
site. Alyeska Pipeline Service Company~
-aM- operates the TAPS tenninal at Jackson
Point in Port Valdez. This tenninal is
located approximately 3.5 miles to the east
and is the only existing industrial activity
near Anderson Bay. The existence and
operations of TAPS tenninal would not
ad~rsely affect the operation of the TAGS
facility. Valdez Narrows, located more than
3 miles west of Anderson Bay, is used by
vessel traffic to enter and depart Port
Valdez, including tankers which carry TAPS
crude oil. Shipping use of the Valdez
Narrows or Port Valdez would not be
adversely affected by the operation of the
TAGS facility. The City of Valdez is
located mo re than 5 mi 1es east-no rt heast of
Anderson Bay on the opposite (nort h) shore
of Port Valdez.

The Anderson Bay site would be developed
at three major graded bench elevations. An
upper bench graded to elevations of
approximately 155 to 165 feet would be
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const ructed to accommodate placement of
pipeline gas receiving facilities, process
units, power plant, operational control and
maintenance facilities and process flare
stiCk. A middle bench graded to an
approximate elevation of 100 feet would be
const ructed to accommodate placement of LNG
storage tanks and an impoundment. A lower
beoch graded to elevations of approximately
50 to 60 feet would be constructed to
accommodate harbonnaster facilities,
shoreline berths, dock entrances. wastewater
treatment facilities, and an isolated area
for tre marine flare stack.

The UG storage tanks and impoundment
area would be based on the use of four
BOO,OOO-barrel storage tanks, a four-cell
system of 450 foot by 450 foot by 35 foot
high rei nforced earth and coocrete wall
dikes, and would require approximately 50
acres. The cells would be sized for
isolated containment of 150 percent of the
contents of each storage tank. A
lOO-foot-wide perimeter roadway would
provide access to the storage tank and
impoundment area.

Based upon conceptual definition of the
plant relief system, approximately 40 acres
of surroundi rg fenced or O\er-water secu rity
area is required for the process flare
stack. This area was detennined as the
radiation zone exceedirg 2000 Btu/hr-ft2

around tre flare.
For safety and access, the proposed TAGS

LNG plant facilities would have proper
facilities separation to allow multiple
points of access and egress between all site
areas and to allow personnel and equipment
to move around the facility durirg an
emergency. At minimum, tre distances
specified in the National Fi re Protection
Association Code 59-A for LNG would be
adopted.

The Anderson Bay site is located on the
south shore of Port Valdez. Alaska. It is
an ice-free weather-protected fjord with
established navigational facilities and
procedures for large vessels. Water depths
are 50 feet within 300 feet of the
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shorel ine, an area suitable for a tanker
turning basin of over 1 mile in radius. The
subbottom is known to be bedrock. Marine
access to the City of Valdez is relatively
easy.

The Anderson Bay site would be of
suitable size, topography, and configuration
to safely accommodate the proposed LNG
facility. All area, distances, separations,
impoundments, and access-ways developed by
YPC duri rg conceptual definition of the UG
plant facility could be accommodated in a
plant layout configuration at Anderson Bay.
The resulting LNG plant/marine terminal site
layout as identified in Figure 2.2.1-5
appears constructable with a design that
minimizes hazards. LNG tanker berths could
be safely located along the Port Valdez
shore1 ine east of Anderson Bay (Figu re
2.2.1-4 ).

tPC's layout of tre Anderson Bay site
has considered emergency access. Cargo
vessel berth and ferry landirg facilities at
the extreme east end of the site and an
alternati ve off-load i rg dock a rea at the
extreme west end of the site would provide
ease of access for personnel, equipment, and
materials in the event of an emergency.
Multiple access routes would be available
from either dock area to facilitate
fire-fightirg, spill control, or personnel
evacuation.

The Anderson Bay site appears to meet
the prescribed siting requi rements of
Suq,art B of 49 eFR 193 at an appropriate
conceptual level, including the general
requi rements for site size, topography and
configuration. thennal radiation protection,
and flamnable vapor gas. dispersion
protection, seismic investigation and
design, floodin;J, soil conditions, wind.
severe weather and natural occurrences,
adjacent facilities, and requi rements for
separation of facilities.

The risk to the public from the proposed
LNG plant and marine terminal facility would
be the effects of trermal radiation and
flamnab1e vapor gas dispersion of a
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Table 4.2.18-1 Private and Public Land-Use
Areas Near the Anderson Bay LNG Plant

and Marine Tennina1

catastrophic leak or spill of LNG. Within
the vicinity of the proposed Anderson Bay
facilities, several areas of public or
pri vate land uses were identified as
identified in Table 4.2.18~1.

YPC perfonned an analysis of the thenna1
radiation and flammable vapor-gas dispersion
for an Lf'G spill. The results of their
analysis are attached as Appendix J and are
summarized below.

The thenna1 exclusion zone evaluation
conducted by YPC for t he proposed Anderson
Bay site was for a postulated LNG pool fire
for the content of an 800,OOO-barrel LNG
storage tank spilled and burning within the
dike. The results of the thennal radiation
calculations worst case, using the Arrerican
Gas Association thenna1 radiation
methodology, was for an unattenuated
incident radiant flux level of 1.600
Btu/hr-ft2 (prescribed by 49 CFR 193.2057)
extended for a maximum distance of 1,725
feet from the center of a tank dike. All
public and private land-use areas, as
identified above would be located outside
the thenna1 exclusion zone.

A flammable gas~vapor dispersion
exclusion zone associated with an average
gas concentration in air equal to 2.5
percent (prescribed by 43 CFR 193.2059) for A

'as r4eterm;I'H~d postulated LNG spill. YPC
perfonned these calculations usi rg the
conservati ve American Gas Association Model

The purpose of the VTS is to prevent
collisions and groundirgs and to protect the

LNG Tanker4.2.18.5

and the U.S. Coast Guard "Development of an
Atmospheric Dispersion Model for
Heavier-Than-Air Gas Mixtures." The
greatest flammable vapor-gas dispersion
distances was for the 800,OOO-barrel storage
tank spill into the dike area and for a
10-minute loadirg ann spill onto water at
the rate of 12.000 gallons per minute.
Results of the conservati ve model indicated
the maximum dispersion distance would extend
11,700 feet from the dike wall for the
storage tank spill and 11.920 feet for the
10-minute loadirg ann spill onto water while
for the U.S. Coast Guard model the results
we re 6,854 feet and 6,243 feet,
respecti ve1y. The results for the model
evaluations indicate th.at all public and
pri vate land-use area identified above would
be located 9utside the maximum dispersion
exclusion zone.

In summary, results for both the thermal
exclusion zones and vapor di spersion
analysis indicate that the proposed facility
could be safely located at the Anderson Bay
site and meet the thenna1 radiation
protection and flammable vapor-gas
dispersion protection requirements of 49 CFR
193. Review of the study indicated that
this .ana1ysis was a reasonable and prudent
application of 49 CFR 193 and that no
readily apparent fatal flaws that would

1>
prohibit use of the proRsed Anderson Bay
site for the TAGS project exists.

LNG tankers traversing Prince William
Sound to and from the proposed Anderson Bay
marine tennina1 would be subject to the U.S.
Coast Guard Vessel Traffic Service (VTS)
which consists of four basic components:

A Traffic Separation Scheme
A Vessel Movement Reportirg System
Radar Surveil1 ance
Regulations

14,300
14,000
15,000
16,500
31,400
44,000
58,000
52,000

Distance
From Site/Ft.

North shore1 ine of Port Valdez
Entrance Island
Shoql Bay spit
Alyeska tennina1
City of Valdez
Old Valdez
Alaska Pacific Refine ry
Valdez Airport
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TAGS would be designed, constructed, and
operated in accordance with all app 1icable
codes, standards, and regulations to reduce
the possibility and consequences of system
failures such as fi res, explosions, UG
spills, and other impacts to public safety.

Design criteria for such site-variable
parameters as seismic hazards, wave run-up,
or corrosion potential would be based on
existing information, supplemental studies,
as requi red, and the technical and economic
feasibility of specific design criteria.
Operating procedures and mitigation measures

navigable waters of the area from
environmental harm resulting from collisions
and groundings. The users of the VTS are
not only the tankers transiting to and from
the A1yeska Marine Terminal, but also
ferries, cargo vessels, tugs, tour boats,
and other vessel s. IN

The U.S. Coast Guard has indicated ~I\a

letter of February 20, 1986~ffi ToTIlli. ~

~~~~ that the additional tanker traffic
which would result from the proposed TAGS
project would not have any adverse affect on
the c<\labilities of the VTS since existing
vessel traffic movements are low. The VTS
would be capable of hand1 i ng a significant
increase in vessel traffic without changing
the present operations.

For further public safety protection,
especially in the Vicinity of critical port
areas, the U.S. Coast Guard normally
identifies safety zone regulations. The
waters within 20D yards of any waterfront
facility at the A1yeska Marine Terminal
corrp1ex or vessels moored or anchored at the
terminal complex and the area within 200
yards of any tank vessel maneuveri ng to
approach, moored, unmoored, or depart the
A1yeska marine terminal corrp1ex is a safety
zone. It would be anticipated that for
public safety a similar safety zone would be
identified for the TAGS project facilities
and tankers (DOT 1984).

4.2.18.6 Summary

would be in accordance with a variety of
regulatory agency requirements, as well as
good engineering practice. Proper training
of operations staff further ensures system
safety by reducing t.he probability and
severity of accidents. All system safety
and reliability design criteri a, operations
procedures, and mitigation measures are
intended to reduce the possibil ity of system
failures and to reduce the adverse public
safety irrpacts associated with such failu res.

Overall, it appears that 'fPC location
and conceptual design reflects consideration

of'~ the excellent safety record experienced
by the LNG industry in general during the
last ten years~_as well as the safety record

~A.\..n)C5 "'I-"E.
for t::l:le- L~"which ~I\operated safely for
more than 15 years.

4.2.19 Areas of Special Concern Along the
TAGS A1ignnent

4.2.19.1 Introduction

TAGS project proponents identified seven
areas along the route where special
construction considerations are necessary.
These a re due to unusual enginee ri ng
constraints, environmental sensitivity, or
land-use corf1icts. In addition to these
seven areas, other issues of special concern
were raised through the EIS seoping
process. Irrpacts to these areas are
generally considered by discipline in the
appropriate sections of this document. This
subsection summarizes the important
envi ronmenta1 impacts in each of these areas.

4.2.19.2 Sagwon Bluffs ACEC (Proposed)

The initially proposed location of
Compressor Station No.1 was changed from
the east side of the Dalton Highway \~here

there are acti ve Arctic peregrine falcon
nests and historically used peregrine nests><,
near Sagwon Bl uffs to the west side of the
highway just outside of the Sagwon Bluffs
proposed PCEC.
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The TAGS pipe1 ine route at Mil epost 115
crosses near the toe of Sheep Moontain where
TAPS has an existing material site. Habitat
created by the mineral material site
provides important Dall sheep use areas and
raptor nesting. TAGS proposes that much of
the pipeline work in this area take place
during the early winter. Overall impacts to
Dall sheep and to raptors would be similar
to that expe ri enced wi t h TAP S const ruct ion.

Sheep Mountain also contains a mineral
1ic k. Thi s mi neral 1i c~,woul d not be

l:>UJtI,..~

available to sheep ~I\the TAGS construction
period.

Overall, the effects of TAGS on the
Sl.cl'1i

sheep and raptors of the~mountain ACEC would
be minor duri ng construction and negl igible
thereafter. COll1J1ereial guiding
opportunities would be di~laced to the
extent they now use the TAPS construction
camp pad.

Compressors are normally audible for
6,000 to 7,000 feet to humans (FPC 1976a)
and would perhaps be audible to peregrine
falcons for greater distances. Gas
b10wdowns occur infrequently but even using
stack silencers would be in the range of 80
dBAs at 100 feet (FPC 1976a). Slowdown, if
timed properly, would not affect the
peregrine falcons; however, in an energen:y
situation such as unscheduled venting during
the critical breedi ng or nesti ng season,
some impacts, including disorientation and
nest abandonment, could occu r.

Under routine operations it is expected
that compressor operations would be less
disturbing than nonnal higl'way noise.
Overall, potential disturbance would be less
than if the compressor was located on the
east side of the highway.

Overall impacts to raptors by the
project would be minor in this area except
during emergencies; impacts could then be
moderate.

4.2.19.4.1 TAGS Preferred Route

The proposed TAGS pipeline route is on
the west side of the Galbraith Lake while
the Dalton Higl'way, TAPS, and the authorized
ANGTS corridors are on the east side. As
proposed, the pipe1 ine might affect a
relatively undeveloped area which was
identified for special consideration in the
BLM's Utility Corridor Resource Management
Plan (RMP). Galbraith Lake, along with the
TAPS access road, airstrip, and construction
camp pad, would be totally enclosed by the
TAGS pipeline and the Dalton Highway.

The buried pipeline may also close or
reduce the options for access to the west
toward Gates of the Arctic National Park
unless special construction techniques we re
utilized at specific points to allow
cross i rg s. Si nee these techni ques a re used
frequently subsequent to pipeline
construction, impacts to future access
should be minor.

Permanent access roads and the
construction workpad would potentially open
approximately 20 miles of new access along
the west side of Atigun River valley
upstream from Galbraith Lake to offroad
traffic. There would be an additional
visual impact to those dri ving along the
Dalton Higrway since the construction
related scars would be visibl e.

On the east side of the highway near
Mosquito Lake, TAPS and the authorized ANGTS
traverse several sites of cultural
significance. Though no new surveys have
been conducted along the TAGS a1 ignment, it
is likely that several additional sites
could be affected by construction.

Although the irrpacts to the streams
entering Galbraith Lake would be similar to
those crossed in other areas, the re is a
growing pingo next to one of the streams
(Dean 1987) which has the potential to
disrupt the local water regime should the

Galbraith Lake Area (Mil epost
137to 164)

4.2.19.4

Slope Mountain ACEC (Potentia 1)4.2.19.3
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The wildlife and aesthetics values of
the West Fork Atigun River area near TAGS
Milepost 155 are similar to those described
for Slope Mountain (Subsection 4.2.19.3)
except there is no known raptor nesting.
This area is not readily accessible at the
present time. The proposed TAGS alignment
along the west side of Galbraith Lake opens
this area to easier access. Accordirgly.
the impacts on Dall sheep habitat.
especially the existirg mineral licks, would
be moderate. The area of the mineral licks
would not be available for a TAGS mineral
material site. Accordingly impacts to Dall
sheep usirg the licks would be minor.

steep cross slopes uphill of above-ground
TAPS and the buried fuel gas line. again
sufficient ~ace for authorized ANGTS and
TAGS would be questionable. This would
potentially disturb the resident Dall sheep
population on the western slope.

An evaluation of the preferred TAGS
alignment on the west side of the Dalton
Highway and the route option to the east of
the higl'way demonstrates preference for the
west side option primarily due to the
increased visual intrusion created by the
route on steeper canyon slopes. The west
side is generally rolling terrain similar to
what the highway is built on and would
create less visual impact. a!lhough creating
a new scar 1 to 4.5 miles £:6:r/\ ~11 other
existirg activities.

The preferred TAGS route. if located on
the west side of the Dalton Highway. would
open this area to easier access. The
impacts to aesthetics and to the Dall sheep
habitat would probably be moderate. The
impact to cu1tu ra1 resou rces wou1d not be
known until a detailed survey was conducted.

construction and/or operation affect the
pingo.

Golden eagle and gyrfalcon nests are
present on the bluffs west of the road and
could be disturbed durirg construction by
high noise levels and ain:raft as discussed
in Subsection 5.14.

Other than the major short-tenn
construction effects. the long-tenn effects
wou1d be pri maril y one of inc reased access
with moderate visual effect alorg the
hi gtMay.

4.2.19.4.2 Preferred Route Option

At aMI s request the proponent developed
an optional alignment on the east side of
the highway adjacent to TN'S and authorized
ANGTS. This optional route has construction
difficulties such as insufficient ~ace

between TAPS and the mouth of Atigun Gorge
for both TAGS and autho rized ANGTS;
fine-grained. ice-rich soils and massive ice
beneath the acti ve floodplain; major "pirch
point" upslope of TAPS Remote Valve No. 26.
a joint highway/below-ground TN'S crossing
in t he upper Atigun River active f loodp lai n;
and to accommodate both TN'S and aut ho ri zed
ANGTS. the TAGS route would be located
l4'slope on terrain with steeper cross
slopes. Visual intrusion of this route from
the Dalton HigtMay would be major due to
construction on the l4'slope canyon wall
where deep cuts would be required.

4.2.19.4.3 Summary

Durirg the construction of TN'S.
geotechnical conditions at the Atigun River
crossi rgs indicated the need for large
separation distances between existing and
future pipelines in order to minimize
adverse impacts and to ensure compatibility
between pipelines. In addition to TN'S.
there migtt not be sufficient sp ace for the
authorized ANGTS and TAGS in the mode.

The existing TAPS Remote Valve No. 26
creates a "pi reh pont" for two additional
pipelines and would require TAGS to be on
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The proposed TAGS alignment runs alorg
the western lower slopes of Snowden Moontain
in close to the Dalton Highway, TAPS, and
the authorized ANGTS near Milepost 188 to
198. Site-specific locations of mineral

l4oU!J7
material sites w:i#l"take into account the
special geologic, paleontologic, and
wildlife habitat values of this area.

Atigun Pass is identified as a "pin::h
point," where up to three major pipelines
and the Dalton Highway need to be
accommodated in a narrow pass. Construction
would occur in two summer work seasons and
would be coord inated with the DOT /PF. The
major potential i~act in this area is the
interruption of nonnal traffic by
construction operations. With minor
exceptions, traffic delays would be on the
order of several hours or less at a time
during the two construction seasons.
Construction would be timed to coordinate
with existing traffic patterns and traffic
cont rolled to keep del ays to a minimum.
There would also be some potential
short-tenn i~acts of construction to Da11
sheep lambing on the south-facing slopes of
the pass as occurred durirg TAPS. Durirg
construction the sheep avoided the areas
closest to the noise source; followi rg
construction the sheep returned to their
traditional lambing areas.

Of particular concern to DOT /PF would be
the potential i~acts that could result from
a landslide during construction or
operations. Such a landsl ide could close
the only access to Prudhoe Bay for the
enti re time requi red to remove the sl ide
material and restabilize the altered
slopes. The i~act would be that the
higtlHay supply route to and from Prudhoe Bay
would be interrupted until the road was
reopened. Such an impact would be short
te nn but majo r.

Available infonnation indicates TAGS would
have impacts similar to those for the Dalton
Highway and TAPS. Accordirgly, irrpacts
would be considered minor during
construction in that sheep may not come as
close to the construction area and the
Dalton HigtlHay as they now do. l~acts on
geology and paleontology would be neg 1igib1e.

The TAGS pipeline route on the north
side of Sukakpak Mountain involves another
"pinch point," where the higtway, TAP S, and
authorized ANGTS meet at the corfluence of
the Dietrich and Bettles ri vers with the
Middle Fork of the Koyukuk Ri ~r. The route
would avoid geotechnical, thennal, and
hydrologic conditions that are incorrpatible
with the construction and operation of a
high- pressu re gas 1ine. YPC is evaluati ng
special routing, design, construction, and
mitigation techniques with respect to
pipeline routing in the Sukakpak Moontain
area and would consider the superlati ve
visual quality of the area, proximity
constraints related to construction near
TAPS, authorized ANGTS, and the Dalton
Highway. Other constraints are related to
placement of the pipe in the Koyokuk River
and the slope of Sukakpak Mountain.
Construction of the Dalton HigtlHay along the
bench below the flanks of Sukakpak Mountain
has revealed there are geotechnical issues
that will need attention in the design and
maintenance plans for TAGS. Foremost is the
dramatic incidence of subsurface water flow
above the higtway as expressed by frost bulb
and small pi ngo-type fonnations that
developed after the higtMay was built.

The preferred TAGS route would have
crossed the forested saddle on the norttlHest
edge of Sukakpak Mountain and then across
its western-facing lower forested flanks in
an area very visible to travelers that has
high scenic value along the Dalton HigtlHay.

SlJ<akpak Mountain Area (Milepost
200 to 210)

4.2.19.8

Snowden Mountain AGEC (Potential)

Atigun Pass (Milepost 164.5
to 167.5)

4.2.19.7

4.2.19.6
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4.2.19.10 Graylirg Lake

4.2.19.11 Jim River AGEC (Potential)

The preferred route would have crossed
through an area where BLM denied mineral
material extraction for TJlPS construction
because of scenic values. Accordingly ,{PC
was told by Il.M that a saddle crossirg would
not be approved. The major potential impact
would still be to the scenic value of the
area. Irrpacts would be moderate in this
area.

The proposed PCEC and adjacent area near
Milepost 260 to 275 proposed for the TAGS
alignment contain an array of special values
ranging from cultural to biological.

The proposed TAGS alignment is close to
the Dalton Highway, TAPS, and authorized
ANGTS. Irrpacts for TAGS would be similar to
those from construction, operation, and
maintenance of the Dalton Highway and TJlPS

The construction of an independent
suspension bridge ~proximately 1,000 feet
upstream from the existing highway and TAPS
bridge would result in the substantial
reduction of use crr complete loss of a
public boat-launch ramp and recreation area
due to construction requirements and
necessary security for the bridge abutments
and for the above-ground pipeline on both
bridge approaches. This structure is shown
in Figure 2.3.4-4. The present public boat
ramp and recreation use is at an existing
access point on the north bank upstream from
the existing 'fukon River bridge where an air
cushion barge landing was established for
moving equipment and supplies across the
'fukon River before and during construction
of the higtway bridge. Additionally, the
river is used both for boat/barge navigation
and by ligtt aircraft during marginal flying
conditions. The bridge piers would create
an additional hazard for water traffic,
while the high steel towers on top of the
concrete piers would create an additional
haza rd to pilots us i rg the ri ver for
navigation during low ceilings. The pier
would also be the first ice breakpoint.
before ice reaches the highway bridge.

Appropriate safety devices such as
strobe ligtts would be installed.

The secu rity requi rements would be a
major impact to those who use the public
boat-launch ramp and recreation area

4.2.19.12 'f ukon River Bridge (Milepost 349)

and would be quite similar to irrpacts from
the authorized ANGTS. Special measures to
protect existirg resources in the Jim River
area were successful during TAPS
construction. Similar protective measures
would be used for TAGS. Accordingly
overall irrpact of TAGS on the Jim Ri ver area
is considered minor except for the
indigenous fish papulation such as
grayl ing. The greater accessibility and
more peq:>le would probably result in
moderate impacts to this resource.

Nugget Creek PCEC (Potential)4.2.19.9

Values in this unit are similar to those
at Sheep Mountain (Slbsection 4.2.19.3)
except there appears to be no raptor
nesting. The ACEC unit is located on the
west side of the Middle Fork Koyukuk Ri ver
from the present Dalton Highway, TAPS,
aut ho ri zed ANGTS, and the proposed TAGS near
Milepost 215. No access requirements to the
area have been identified for TAGS.
Accordingly, negligible impacts would result.

The proposed route is located on the
east side of Grayling Lake on the bench
above the lake and the riparian zone and
crosses Grayling Lake Creek approximately
one-ha lf mil e sout h of the 1ak e. Si nee the
highway, TAPS, and other facilities are on
the west side of the 1ake, the TAGS workpad
would potentially improve access, creating
increased f ishi rg and hu nt i rg pressu re,
poaching, and offroad vehicle use. Irrpacts
in this area would be moderate.
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throughout the life of the project. Due to
the good access to the 'f ukon River from the
bridge, anotter area in the vicinity of the
bridge would probably be used for access to
the Yukon.

4.2.19.13 Grapefruit Rocks (Milepost 410)

The pipeline route crosses the
Grapefruit Rocks area nort h of F ai rbanks
near a steep promontory west of the Dalton
Highway and would requi re drillil'Yil and
blasting through rock, as was done for
construction of the highway. The route
alignment is within 2 miles of a peregrine
falcon gyrie located on the east side of the
highway. B1astil'Yil could affect the bi rds
should it occur when they are present. Such
activities would be restricted durirg
specific periods critical to the peregrine
falcons. Additionally, the area is used by
local rock climbers and has been recommended
for administrati ve designation as a publ ic
reserve in the Tanana Basin Area Plan.

4.2.19.14 Salcha River Area (Milepost 486
to 490)

In the vicinity of the Salcha River.
Compressor Station No. 7 is located
approximately 1.5 miles northwest of the
proposed TAGS pipeline crossing of the
Salcha River. As one travels alol'Yil this
recreational ri vert it would be possible to
occasionally view the compressor station;
and. depending on atmospheric conditions and
wind di recti on. hear it duri I'Yil operation•

. As preViously stated. a compressor station
could be audible for a distance of 6.000 to
7,000 feet. The location of the compressor
station could affect the recreational value
of the ri ver and homesites in this area.
Additionally, a permanent 5-mile access
would be required from Johnson Road to the
compressor station. No access would be
provided from the Richardson Highway to the
compressor station site or to the pipel ine
alignment. Construction access would be
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a101'Yil the existil'Yil TJlPS corridor. No
discharges would occur into the Salcha River.

The pipeline crossil'Yil of the river would
create another cut through the vegetation,
resulti I'Yil in loss of riparian habitat and
creating a visual scar for those using the
ri ver for recreation. No additional gravel
pit development would occur within the
Salcha River Valley.

4.2.19.15 Quartz Lake State Recreation
Area (Milepost 520)

Quartz Lake SRl\, which recei ves
significant fishirg pressure, is a 600-acre,
year-round use recreation area established
in 197~ and expanded to present size in
1980. The lake is stocked with land-locked
silver salmon and contains an indigenous
population of lake trout. The TAGS pipeline
alignment would be routed through the
extreme southwest corner of the Quartz Lake
SRA for a distance of about 1,000 feet in
order to avoid an area of steep cross slopes
with fine-grained soils to the south of the
SRA boundary. The pipeline alignment within
the SRA boundary would be location adjacent
to the main Quartz Lake access road where
the disturbance to new terrain would be
minimized. This area is subject to Section
4( f) of the federal DOT act of 1966, which
was intended to protect parklands and
historic sites. YPC is consideril'Yil an
optional routing to the south of the SRA
boundary which might allow complete
avoidance of the area. On-site evaluation
of t his rout i I'Yil would be requi red du ri I'Yil the
summer of 1987 before feasibility could be
dete rmined. Should no feasible alternati ve
be found, the major impact would be during
construction when access would be
restricted. Since construction would occur
proximate to the existil'Yil access road, no
permanent impacts should result, but impacts
du ri rg con st ruct ion wou1d be majo r.
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4.2.19.16 Phelan Creek (Milepost 585.6 to
587.6)

Pipeline construction in the Phelan
Creek area. another "pinch point." would
requi re co-use with the Richardson Highway
for approximately 1.5 miles. A road bypass
around the enti re area would be constructed
on the Phelan Creek floodplain to facilitate
nonnal traffic. Traffic delays would occur
during blasting and material hauling. The
primary impact to this area, howeo..er. would
be the potential for the chilled gas
pipeline to exacerbate existing aufeis
conditions.

The Phelan Creek co-use area, because.
the existing highway is located immediately
above a wide braided floodplain area.
affords considerable latitude in providirg
bypass for traffic around the construction
zone.

Of concern to DOT /PF would be the
potential i~acts created durirg
construction should a landslide close this
"pi och point" or should a catastrophic
accident occur during operation and result
in road closure. I~acts of a catastrophic
accident would be major.

4.2.19.17 Summit Lake Area (Milepost 595
to 610)

The proposed pipeline would be located
west of SlII1Uit Lake and the upper Gulkana
River. whereas all other facilities.
including the Richardson Highway and TAPS,
are located east of SUlll1lit Lake. The
construction workpad has the potential to
open the area on t he west s ide of the 1ake,
already subject to significant recreational
use. to additional pressure. This would
include increased hunting and fishing and
winter snow machine travel. Summit and
Paxson lakes are presently restricted as to
burbot and lake trout fishirg due to
overfishing of the breeding stock. There is
now a size and low catch limit.

. A revised location for crossing the
Gulkana River. immediately downstream of the
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Denali Highway bridge. was selected after a
field trip with ADF&G for improved access
for construction and for pipeline
maintenance and because confined river flow
downstream of the bridge structure serves to
minimize the crossirg lergth and the
disturbed area.

In this area the upper Gulkana River
contains major salmon resources that could
be affected by construction. Th:!re are
proposed fishery enhancement programs
planned for this area. one of which is in
place upstream of the crossing.

4.2.19.18 Dry Creek State Recreation Area
(SRA) (Milepost 672)

The Dry Creek'SRA located between
Gulkana and Co;lper Center includes 372 acres
and was established in 1973 prior to the
construction of TAPS. It contains a small
wooded campground and picnic area and
recei yes heavy summer use by the local
residents for picnicking and by travelers on
the Richa rdson Highway. Minimal off-season
use occurs. Depending on construction
timi rg, the re could be a loss of use for one
season.

4.2.19.19 Worthington Glacier State
Recreation Area (SRA) (Milepost
760)

Worthington Glacier SRA is a ll3-acre
scenic area established in 1976 which
proVides a viewpoint of and di rect access to
Worthirgton Glacier. a National Natural Land
mark. for travelers along the adjacent
Richardson Highway. Greatest use is during
the sUlll1ler tourist season. No overnight
faci lities are availabl e. The TAGS pipel ine
alignment would be routed between the TAPS
pipeline and the Richardson Highway through
the Worthington Glacier SRA and would be
located ~p roximate ly 120 feet west of the
roadway shoulder on the highway right-of-way
in an area which would not interfere with
the operation of the recreation area. No
feasible route options exist. This area is
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subject to Section 4( f) of the federal oar
act of 1966 which is intended to protect
park lands and historic sites. Recent
realignnent of the Richardson Highway
adjacent to the SRA boundary has blocked
routi ng options along Ptarmigan Creek on the
east side of the Ric hard son Highway and SRA
boundary. The Worthington Glacier lies to
the west of the SRA, blocki ng any route
option to the west of the area. The impacts
would be major during summer construction
when access would be restricted. Since
construction would occur proximate to other
developments, minor impacts should result.

4.2.19.20 Blueberry Lake State Recreation
Site (SRS) (Milepost 765)

The Blueberry Lake SRS is a 192-acre scenic
established in 1972 as a day-use area of area,
visual and scenic alpine high country
located on the south side of Thompson Pass
adjacent to the Richardson Highway and
provides a panoramic vista of the Chugach
Range to travelers. Use is primari ly duri ng
the summer tourist season.

The proposed pipe1 ine crosses the
Blueberry Lake SRS along the abandoned state
highway roadbed which tralA:!rses the site in
order to minimize clearing and disturbance
adjacent to the existi ng roadbed. Route
options to the east of the SRA boundary are
precluded by a steep sloped drainage
immediately adjacent to the east SRA
boundary that leads to Heiden Canyon. An
optional route to the west was rejected
because of ext reme ly steep slopes and
potential soil stability concerns. This
area is subject to Section 4( f) of the oar
act of 1966 which is intended to protect
park lands and historic sites. During
summer construction, the typical impacts
re1ated to t he const ruct i on of a pipeline
would occur which would exclude use of part
or all of the area duri ng the si rgle
construction season. Once construction is
cOll1'leted, the roadbed would be returned to
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preconstruction condition and so once
construction is completed, impacts would be
minor.

4.2.19.21 Keystone Canyon (Milepost 770.8
to 774.5)

The proposed TAG S route traverses
Keystone Canyon for approximately 4 miles
along the Richardson Highway. Both are
routed proximate to the Lowe Ri ver which is
incised in a steep-walled canyon. E~ept

where TAGS proposes to route the pipeline
t hroug h the Old Ric hard son Hig hway tunnel,
pipe1 ine/highway co-use is prq:losed. For
the sections north and east of the tunnel, a
temporary bypass would be constructed in the
Lowe River floodplain to allow traffic to
pass without significant delay during normal
construction operations. Construction would
be coordinated with OOT/PF to keep summer
highway traffic delays to a minimum.
Traffic would be carefully controlled on a
24-hour-per-day basis by means of
radi o-equipped fl agmen and a pilot car to
reduce traffic impacts. Construction
through the canyon should not ill1'act
Rudd1eston Falls or the Goat Trail located
on the rock cliffs above the highway.

DOT /PF is concerned about the potential
ill1'act duri ng construction or operations
should a landslide occur, closing this
"pinch point". This is the only land route
from Valdez to other areas of the state.
COll1'letion of the new state highway through
Keystone Canyon and Thompson Pass and the
construction of TJlPS have provided a
baseline of data and experience for the
proposed TAGS project. No evidence of rock
failure was observed in Keystone Canyon
during the 1964 earthquake, and there has
been an excellent record of highway
pe rio rmance. The re is a €oncern about the
potential for creating localized unstable
rock slopes by the undercutting or
day-ligtting of discontinuities in the
bedrock duri ng construction of the
pipeline. The failure of a locally undercut
or day-lighted bedrock section would create
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additional traffic delays and increased
requirements for rock reinforcement. Since
construction through the canyon would be
limited to short 200- to 400-foot sections,
the extent of a potential problem area and
its potential impact would be limited to
relati vely short and manageable durations.

fPC would conduct detailed field
investigations to accomplish geologic
mapping, core and soH borings and testing,
ground-water investigations, surface water
hydrology, and rock slope stability
evaluations. The detailed design and
construction plan for TAGS would be based on
the results of the field investigation and
evaluation and would be coorOinated with the
DOT/PF during the final design phase.
Coordination of blasting and excavation
procedu re s, rock re info rcement requi rement s,
traffic control and safety are considered to
be a necessary part of a successful design
by 'fPC.

4.3 COOK INLET-BOULDER POINT ALTERNATIVE

4.3.1 Introduction

In the consequences sections for the proposed
project, the basic construction and
mitigation techniques described for the
proposed project were used as a baseline and
the exi st i ng f aci 1iti es we re cons ide red in
depicting and comparing the impacts between
the proposed TAGS project and the Cook
Inlet-Boulder Point altemati vee

4.3.2 Socioeconomics

The Cook Inlet-Boulder Point route would
provide the State of Alaska with similar
benefits as discussed in Subsection p.2.2.

This altemati ve route has not had the
experience with a

major pipeline project. Since nearly all of
the communities and settlements north of
Cook Inlet are located along the Parks
Highway, during construction they would be
impacted by a major increase in traffic
which could increase travel time, traffic
hazard s, and damage t he hi g tways.
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Potential construction camp locations
have not been determined for the Cook
Inlet-Boulder Point alternati ve corridor;
however, during peak construction, camp
populations could easily exceed those
residents in many areas. Although most
workers would li ve in cal11l s, they would
likely have minor impact on local
settlements, particularly those with bars,
since the construction camps would prohibit
alcohol.

In 1986 the unemployment rate along the
Cook Inlet-Boulder Point route was at least
15 percent. Residents in all portions of
the corridor have experience in construction
and petroleum-related projects and would be
i nte rested in emp loyment.

SllIlller construction and transport of
pipe and other materials would co.rflict with
the summer tourism season and could be a
major problem for visitors to Denal i
National Park and Preserve, which is one of
the state's major tourist attractions.

During the construction and operations
phases the Kenai area would experience major
short-tenn relative impacts. The
construction period in Kenai would be fi \e

years compared to three years in the
corridor north of Cook Inlet. During the
peak year of TAGS construction, the project
would create an estimated 850 additional
direct and indirect jobs in the Kenai area.
Most of this employment would be associated
with the LNG plant and the marine terminal
at Boolder Point~ This increase would
represent a 15 to 20 percent increase in
employment in the Kenai area, a short-term
major benefi t.

Due to the current slump in the Kenai
economy, local officials noted that most
residents would probably welcome the
employment and economic development
opportunities the TAGS project could
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provide. The community's infrastructure
could acconmodate the growth during the
construction pe riod much me re easi ly than
Valdez.

Careful planning would be required to
prevent the community from overbuildi rg to
acconmodate the relatively short-tenn growth
druirg the construction period. The Boulder
Point LNG plant and marine tenninal would
have an operation work force of 100 compared
to 850 during construction. However. the
operations employment would still be a
significant inerease in local long-tenn
economic base and would help to offset
recent decreases in Cook Inlet petroleum
development employment. A major positive
impact of the project would be an estimated
$2 bi111 on additi on to t he tax based of the
KEflai Peninsula Borough.

Overall, consequences of a project such
as TAGS would have major impacts during both
construction and operation in a state with a
population and conmunity infrastucture such
as that found in Alaska.

4.3.3 Land Use

heavily used. The refo reo t he potential
for impacts to this system are more
pronou need.

Much higher levels of recreational use
of the Cook Inlet area. Impacts to
these land uses could be absorbed in
some areas and would create problems in
others.

Pipeline construction would require the
development of material sites and the
const ruction of access roads, workp ads.
and compressor stations in the presently
roadless Minto and Susitna flats areas.
A total of me re than 100 mi 1es of these
two areas would be traversed. Pennanent
access to the compressor stations in
each area would be requi red.

For these reasons the impacts to land use
du ri rg bot h con st ruct i on and ope rat ion
would probably be somewhat more severe along
t he Cook Inlet route and would be classed as
moderate during construction and operation.

IlIY,)acts to present land uses of the area
along the Cook Inlet route would be quite
similar to those described in Subsection
4.2.3 this document. Major differences are:

The route passes through or very near
five important and sensitive areas for
wildlife and peq>le. including Minto
Flats. DEflali National Park and
Preserve. Denali State Park. the Susitna
Flats State Wildlife Refuge. and the
Kenai National Moose Range.

More land is in private hands along the
Cook Inlet route. and there would be
many different landowners to deal with.

An existing transportation corridor
occurs along this route just as along
the primary route. but the Cook Inlet
transportation systems is much more
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Transpo rt at ion

Impacts to the transportation system
would be similar to, but mere severe than
the those impacts discussed in Subsection
4.2.4 for the proposed route. The greater
severity would be due to additional vehicle
and air traffic in an already crowded
system. Construction on the Susitna Flats
and the North KEflai area would require some
air support in areas with existing heavy use
by small aircraft traffic. There are
hundreds of small aircraft flights per day
across the lower Susitna area during the
summer. Increased flights would add noise
disturbance to an already noisy area.
Railroad traffic would be increased during
construction of the Cook Inlet-Boulder Point
alternati vet but overall impacts of
increased rail traffic would be positive.
Pipe and mate ri a1 sto rage areas cou1d be
located close to the rail network to
alleviate double haul to storage sites.
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their vicinity. Noise durirg construction
and operation would have moderate impacts in
these areas.

Unless unforeseen amounts of blasting at
materials sites, pipeline trenchirg, or
other unusual noise-producing activities
were requi red, a short-tenn noise increase
for one or two seasons would be evident,
primari 1y by ai reraft and vehicles
associated with construction. Irrpact would
be moderate. An increase in noise durirg
the operati on phase by survei 11 ance ai rc raft
and compressor stations du ri rg b10wdown also
would likely be minor.

Along the section from Livengood to
Nenana, conditions are suitable for
atmospheric pollution, including calm winds
and very strorg terrperature inversions near
the surface. Such conditions are more
pronounced in open valleys with gentle.
slopes, especially at lower elevations. The
effluents from construction or compressor
station operation would not be sufficient to
produce severe ice fog conditions in this
area since there are few other sources of
emissions. Irrpacts would be negl igibl e.
The present pollutant load from the two
existing coal-fired generating stations in
the Clear AFS and Healy areas might
experience some addition, but since
atmospheric conditions are not as conduci ve
to inversions in this area, and impacts
probably would be moderate.

Air eff 1uents that wou1d deg rade the
Class I area around Denali National Park and
Preserve are prohibited. Therefore,
compressor stations would have to be located
as far nort h and south of the Park as
poss ib1e. Dust and eff 1uents from
construction and construction equipment
would have to be sLPpressed to avoid any
degradation.

In t he area between the Dala1i Park and
Preserve and Cook Inlet the major source of
ambient emissions is vehicular traffic along
the Parks Highway; effluents from the Beluga

Construction of access roads, highway
crossing 50 and movement of vehicles carrying
equipment and gravel would cause traffic
delays, sometimes for several hours. These
delays would be coordinated with DOT/PF and
would be timed to occur when low traffic
counts were present.

Increased vehicle traffic due to
construction personnel and supp ly vehicles
also has the potential to exacerbate
existirg traffic problems, especially at
peak periods such as early morning, late
afternoon, and on Satu rday morni rgs and 1ate
Sunday afternoons.

Selection of the Cook Inlet-Boulder
Point alternative would increase the air
traffic at area airports, includirg
Anchorage, SeHard, Homer, and especially
Kenai. Likewise, the ports of Whittier,
Seward, Homer, Anchorage and especially
Nikiski Point would be heavily used, creating
a positive economic benefit for the port areas.
port facilities and the larger ai rports
could handle increased TAGS traffic without
any prob1em. The irrp acts to the exi st i rg
transportation systems would likely be
moderate durirg construction and negligible
duri ng operation.

The alternati ve project would add to the
ambient noise through construction
equipment, large trucks, increased vehicle
and small aircraft traffic, possible
blastirg at material sites, blowdown at the
compressor stations, and block valve venting.

Noise irrpacts would be similar to those
described for the proposed project in
Subsection 4.2.5. Since there is more
ambient noise in most areas along the Cook
Inlet route, there would be a greater irrpact
associated with an increase in background
noise. Certain operational functions such
as blowdown of the gas lines would affect
local residents and perhC4ls wildl ife.

Minto Flats and the LONer Susitna Valley
a re not within a developed corrido r, and
both would have a compressor station in

The

4.3.6 Meteorology/Air Quality
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4.3.8. 1 Geologic Interactions

compressor stations durirg construction and
operation would be treated either with a
portable chemical system, a se If-contained
package treatment system, or with properly
placed leach fields. State and federal
pennits must be obtain~d prior to any
disposal of sanitary wastes or sludge and
these wastes and their disposal would be
strictly regulated. Herefore, it can be
anticipated that impacts to surface waters
from sanitary wastes would be mino r.

This section presents a discussion of
the potential i~acts and interactions
between the Cook Inlet altemative route and
the geologic en vi ronment. The potential
interactions between the pipeline and the
geologic en vi ronment for the proposed Pri nce
Will i am Sound route we re presented in
Slbsections 4.2.8. The discussion in this
subsection applies to a varyirg degree to
the Cook Inlet-Boulder Point alternative
route. A description of the diffe rences in
alternative pipeline route/geologic
en vi ronment interactions follows.

In the.Cook Inlet-Boolder Point alternative
route segment from near Livengood to
Compressor Station 9A near Summit.
continuous pennafrost would be encountered.
Degradation of ice-rich pennafrost on side
slopes and in valley bottoms could develop
as a result of construction activities. The
potential for surface modification due to
thennal degradation of the relatively warm
pennafrost alon:! this segment would be
especially high during the construction and
prior to startup operations. Mass wasti ng
could occur locally where areas of highly
developed solifluction lobes were disturbed
by construction activity. This problem
would be of concern alorg the moderate to
steep slopes bordering the Tanana River

PhysiographY, Geology. Soils and
Pe nnafro st

4.3.8

gas-fi red generat i rg f aci 1ity; and sl ash
burning from the agricultural area near the
east side of the mouth of the Susitna
River. Existing pollution levels can be
quite high in this area under certain
atmospheric conditions, and impacts could be
moderate at these times.

Several sources of emissions already
exist near the proposed Boulder Point L~
Plant facility and marine tenninal. They
include the large Tesoro refinery, the
Chevron refinery, the Phillips LNG facility,
and the nitrate fertilizer plant. The air
quality problems would most likely be
mode rate du ri ng const ruct i on and mi nor
durirg operation in this area, dependirg on
prevalent atmospheric conditions.

Solid Wastes, Hazardous Material s,
and Sanitation

The TAGS project would produce sol id
wastes in many fonns, including unused soil
and spoil material s, trash, garbage,
construction waste, and equipment. During
TPPS const ruct ion these wastes we re burned
and buried at selected materials sites, and
it is assumed t his would occur with t he Cook
Inlet-Boulder Point altemati ve as well.
I~acts from solid waste burnirg and
di sposal should be minor. even duri ng
construction since state pennit requirements
are conservati ve and would protect the local
water and ai r quality.

Hazardous wastes such as herbicides,
pesticides, solvents, antifreeze, and diesel
fuel would be generated durirg construction
and facility operation. There migl't be some
local oil spills or exposure of workers, but
with proper precautions and treatment there
would be no severe i~acts. If hazardous
wastes are properly stored, secured,
t ran spo rted. and disposed of out of state
according to strict state and federal
criteria, il1lj)acts of hazardous wastes would
be minor both during construction and
operation.

Sanitary ~astes generated at
construction sites, construction ca~s, and

4-92



SECTION 4.0 ENVIRONr-ENTAL CON~QUENCES OF THE PROPOSEO ACTION AND ALTERNATIVES

valley. The fine-grained soils exposed as a
result of mass wasting would be susceptible
to erosion and gullying.

An important concem within the Tanana
River valley would be the degradation of
locally ice-rich frozen silts and alluvial
gravels under1yi ng its many small tributary
streams. Alluvial gravels along the Nenana
Ri ver to Clear Creek are generally free of
pennafrost; however. liquefaction of these
saturated. alluvial materials as a result of
a severe eartl"quake could impact the
pipeline and associated support structures.

Within the Alaska Range. the Cook
Inlet-Boulder Point route is characterized
by a potentially high level of seismicity.
The greatest potential irrpact for this
segment of the a1temative route would be
differential movement along the Denali
Fault. An eart rquake of magnitude 8
accorrpanied by fault offset of at least 20
feet along the McKinley strand of the Dala1i
fault system would have similar consequences
for a pipeline constructed along either the
proposed primary or a1ternati ve route. Loss
of pipeline integrity due to fault rupture
is of primary concern; however. construction
techniques as described for the fault
crossi ngs in Section 2 should reduce
potential impacts. A delineation of
earthquake epicenters indicates the
a1temative corridor also crosses a
seismically acti ve fault in the vicinity of
Healy (Gedney et a1 •• 1972). The seismic
zonation of the a1ternati ve route is not
well known due to a lack of detailed
geologic and geophysical data. Other irrpact
considerations for this section are ground
motions and subsequent liquefaction of
alluvial silts and sands along the
floodplain of the Nenana Ri ver.

Most of the Broad Pas~ Depression is
underlain by pennafrost. The potential
impacts within the Broad Pass Depression
would be from degradation of locally
ice-rich frozen silts and alluvial gravels
underlying the abandoned floodplain and
benches bordering the Chulitna River.
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Irrpacts to these areas would be minor except
for locally induced mass wasting on valley
slopes.

The Broad Pass Depression opens on its
south end to the Cook Inlet-Susitna
Lowlands. The Castle Mountain Fault lies
close to the alternate route in the vicinity
of Houston. Along this section of the
route. the seismic risk is major. Primary
impacts to the pipeline would occur as a
result of ground cracking and liquefaction
of thawed soils. Loss of pipeline integrity
due to fault rupture is possible but is
considered to be of secondary importance due
to its relatively low probability and the
construction mitigation for fault
crossings. Isolated local pockets of
pennafrost may occur under muskeg in
lowlands along the Susitna Ri ver. Clearing
and trenching in these areas could result in
local ized thaw settlement of these
materials. Thaw settlement could affect
pipeline integrity due to loss of bedding
material and subsequently. local pipe
support.

From Knik Ann to Boulder Point. the
route is pe nnafrost free. Pri ncip a1 irrp act s
would be from minor terrain modification as
a result of clearing and trenching. These
impacts would be primarily visual in nature
and would be of secondary irrportance and
minor over the operational life of the
pipel ine. The most irrportant considerations
for this segment of the alternate route are
those related to earthquake hazards. The
potential for a damaging earthquake is
major. as demonstrated by damage to
structures in the Anchorage area as a result
of the 1964 earthquake (magnitude 8.5).
Irrpacts to the pipeline as a result of
seismic acti vity and ground
failure or saturated soils on the bluffs of
Knik Ann and'Cooko Inlet. or damage to
pipeline support structures due to strong
ground motion, would be moderate.

Overall. impacts due to construction and
operation along the a1ternati ve route would
be moderate.
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Surface and Ground Water

General types of hydrologic impacts that
may arise along the a1ternati ve route are
the same as those for the primary route
desc ribed in Subsecti on 4.2.9. The
following paragraphs identify specific
illllacts most applicable to various segments
of this a1ternati ve route.

4.3.9.1 Li vengood to t he Nenana Ri ver

Pennanent effects would accrue from the
need to provide pennanent access along the
50-mile portion of this route that is not
connected to the existing road or railroad
system. To ensu re year-round acces s, the
road would have permanent bridges and
culverts. The route would also require
development of material sites to supply
gravel for both the workpad and access
road. This would possibly cause major and
long-lasting disturbances to a undisturbed
area. Hydrologic impacts would result from
the introduction of sediment and pollutants
into Minto Flats. Erosion control would be
particularly difficult due to the
instability of the ice-rich silts on the
hi 11 slopes and because of t he tendency of
the streams to ice. A compensating effect
would be improved access for TAGS oil spill
control and cleanup activities should they
be necessary. Overall, illllacts would be
expected to be major for for this area.

The Tanana and Nenana ri ver cross i rgs
are in a very unstable area. As the result
of pipeline construction, or due to natural
acti vities which constrict the ri ver, ice
jams could di vert t he Nenana Ri ver through
anyone of the existing distributaries
formi ng its junction with the Tanana. This
could breach the alternative route between
the crossirgs, endanger the pipeline. and
alter the existing geometry of both the
Tanana and Nenana ri verso These changes in
geometry could affect navigation on the
Tanana and co ncei vab ly increase ri sks of
flooding. Illllacts would be expected to be
moderate.
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4.3.9.2 Nenana Ri ver to Summit

Through this area the primary challenge
would be to coordinate the drainage design
with that existing for the railroad and the
highway so as to not accelerate erosion for
either of the existing systems.

4.3.9.3 Sunmit to Cook Inlet

Through both the Chulitna and Susitna
portions of section, the prime hydrologic
illllacts of the pipeline would be the
potential for affecting the water quality of
the exi st i ng st reams or alte rat i ng
hydraulics of the adjoining highway or
railroad drainage structures.

Primary hydrologic impacts in the Willow
to Cook Inlet section would be construction
related pollution and erosion. Additional
long-tenn illllacts to water quality might
arise because of improved access to an
otherwise inaccessible area. Irrpacts would
probably be minor in this section.

4.3.9.4 Cook Inlet to Boolder Point

Illllacts are primarily from
con st ruct i on- related eros i on and wou1d mo st
likely be minor.

4.3.10 Marine Biology and Oceanography

The marine environment could affect or
be affected by project construction or
operation in ways similar to those described
for the proposed project (Subsection
4.2.10.1). The Cook Inlet-Boolder Point
alternati ve is notably different from the
proposed project in its additional
requi rement for a 15-mile subsea pipel ine.
Thi s i nt roduces a major const ruct i on
activity into the marine environment and
subjects the project to an additional
potential illllact from accidents and pipe1 ine
maintenance or repair. Further, there are
several major differences in the
characteristics of the marine environment
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for the Cook Inlet-Boulder Point alternati ve
that influence potential environmental
inpacts. The presence of tidal extremes in
excess of 30 feet vertical heigtt and
acconpanyi ng currents reachi ng as high as 6
to 7 knots p~sent major problems to marine
construction, facility design, and routine
operations that would also increase the
potential for accidents. Extreme winter
icing conditions would increase the
probability that operations would have to be
curtailed at times and also increase the
potential for accidents. Sites north of the
East Fo~1ands were considered as
techni cally unacceptable for the Preposed
western LNG facility by 'fPC staff for
reasons includi ng "seve re winter .ice
conditions which could adversely affect the
operation of the marine tenninal associated
with the proposed project" (FPC 1978, p.
239). Extensi ve shoal i ng a reas off the
East Forelands just south of Boolder Point
would requi ~ some d~dgi ng and pose
potential navigational hazards, while
sedimentation, scour, and the presence of
mobile submarine bedformswould effect
engineering design suitability for marine
telTl1inal facility offshore components.

Burial of the pipe crossing Cook Inlet
deep enough to ensure it would not be
exposed by scour or endange ~d by ships
anc hers would be difficult. Winter
construction or repair would be practically
impossible because of floating ice and the
extreme tidal current. To ensu~ dependable
service, two crossing s migtt be necessary.
The crossings would need to be widely
separated so that in the event one fails
flow could be maintained by di verti ng gas to
the other crossing. Inpacts in this area
likely would be moderate. All these factors
make construction of the pipeline crossing
and construction and maintenance of the
marine tenninal more difficult and possibly
make the enti re systems more susceptible to
accidents during operations.

The~ is less deep\'iater turning room for
tanker maneuvering and anchoring in Cook
Inlet, which has a narrow channel and major
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potential problems with ice in the winter
season. The number of vessels passing
through the area is not as great as in
Valdez Arm, but there is the chance vessels
might anchor in the vicinity of the pipel ine
crossing and perhaps drag the anc hor across
the pipe. The subsea transmission 1ine from
the west side of Cook Inlet has been broken
in this manner, causing electrical outages
in Anchorage.

The marine tenninal pilings could cause
sediment to accumulate or erode due to
changes in current patterns, resulti ng in
sills being created or producing a deeper
channel which could inpact marine operation.

Marine birds, fish, or mammals would not
be affected by the "facility or resultant
tanker traffiC. The~ is an increased
poss ibi 1ity of an oi 1 spi 11 due to increased
ship traffic in the area; and such a spill
could cause damage to the local clam beds or
affect bald eagle populations which gather
each summer at the mouths of most Cook Inlet
rivers. Spills would be difficult to
control or clean up in the area during high
winds and/or broken ice conditions.

There could be minor incidents of
collision of beluga whales with ship traffic.

4.3. 11 fE.!!

Since const ruct ion tec h1iques,
mitigation procedures, and types of streams
involved are similar, impacts along both
routes would be similar. (Fish inpacts
along the proposed route are discussed in
Subsection 4.2.11.) Those areas whe~

impacts would be different are discussed
be low.

More fishing p~ssure from construction
worke rs and poss ib ly imp ro ved access wou 1d
result in increased stress to fish
pcpulations during TAGS construction and
possibly operation along the Cook Inlet
route. The re is also a chance that some
existing, heavily used areas would have
restricted access after construction due to
c~ation of an exclusion or security zone
around some TAGS-related facilities,
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resu1tirg in decreased fishirg pressure.
Much of this can be regulated. A number

of access roads, workpads, and culverts
crossing many streams could'result in temporary
blockage of small streams and cross
drainages, , erosion and resultant
turbidity into local streams a10rg the Cook
Inlet-Boulder Point route, as would
excavation of a greater number of new
materi a1s sites. Illllacts would probably be
moderate durirY:J construction and minor
during operation.

There would be minor irrpacts from the
compressor stations, LNG plant, or marine
terminal to freshwater or anadromous fish
resources along the Cook Inlet-Boulder Point
route.

I t is not known whether construction
would occur on acti ve floodplains or whether
any training structures would be requi red at
major river crossirgs a10rg the Cook Inlet
altemati ve route, so these impacts, if any,
would be undetermined.

4.3.12 Vegetation and Wetlands

The illllacts on vegetation and wetlands
along and adjacent to the proposed
alternative route to Cook Inlet would
essentially be the same as those described
in detail in Subsection 4.2.12. No
quantitative estimates of the amounts of
specific vegetation types di rect1y affected
by the proposed project activities are
available otrer than the ~proximate

proportions from the 001 (1976b).
The wetlands directly affected by this

a1temative would constitute a relatively
large proportion of the route. primarily
involving lowland spruce-hardwood forests.
bogs and marshes a10rg the eastern Minto
Flats. lowlands between Nenana and the
Alaska Range. the lower Susitna River
valley. and the coastal marshes of the
Susitna Flats. Overall illllacts to
vegetation and wetlands would be major
duri rg construction and operation.
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The 001 (1976) identified the higher
susceptibility to fire of the forests on the
Kenai Peninsula. as opposed to coastal
forest in the Valdez region. as the major
difference between the two routes. Howe\ler.
fire is often quite valuable to wildlife
habitat and is used as a habitat enhancement
tool on the Kenai Peninsula.

4.3.13 Wildlife

The general impacts of the proposed Cook
Inlet a1ternati ve route would be the same as
those described in Slbsection 4.2.13. Of
primary concern would be disturbance and
local disruption of movements of large
mamnals during the construction phase. With
this proposed route, however. no important
caribou migration routes would be crossed,
and effects would therefore be negligible.
Disturbance of wintering Dall sheep in the
area of Compressor Station No. 8A would
constitute a minor irrpact. Increased human
activity and access and the probability of
increased di reet rrorta1ity through hunting
and poaching of animals. especially moose,
would cause minor to moderate irrpacts. The
abundance of black bears along the proposed
alternative route could possibly result in
problems caused by att raction to artificial
food sources; other carnivore species (brown
bear. wolf, red fox) would be affected as
well. Irrpacts would 1ike1y be minor.

The primary impacts on birds from the
proposed Cook Inlet a1ternati ve route would
involve disturbance of and increased access
to impo rtant nest i ng and stagi ng habitats of
waterfowl. mainly in the Minto and Susitna
flats. These irrpacts would be moderate for
the Minto F1ats area but minor overall.
Other potential irrpacts on bi rds are
discussed in Slbsection 5.13.

4.3.14 Endangered or Threatened Species

Since no known nesting areas occur along
the route for peregrine falcons. trere would
most likely be no impact to this species.
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There is a good chance that the route would
pass close to one or more occupied bald
eagle nests. Construction durin:! the fall
and winter would prevent significant
disturbance to these species. Oil spills
could cause problems with eagles or other
raptors which might feed on oiled bi rds and
ingest toxic petroleum in that manner.

There is a possibility that the two
candidate plant species could be disturbed
duri n:! pipeline construction in high passes
in the Alaska Range. but ground searc hes
would be made before construction to
identify and allow avoidance of any
extremely important areas.

Overall. impacts to threatened or
endangered plant or bird spe~ies would be
minor to negligible.

4.3.15 Recreation. Aesthetics, and Wildlife

The envi ronmenta1 consequences of the
Cook Inlet route on recreational resources
would be of a similar nature to those
described for the proposed route in
Subsection 4.2.15. Major differences would
occur because of the much larger population
in the Rai1be1t area, resultin:! in heavier
demand on all recreational resources.
Nearly half of Alaska'S pqJu1ation lives in
or near Anchorage, which is only about 30
miles across the inlet from the mouth of the
Susitna River. Many people from Anchorage
came to and stay in Alaska to enjoy the
unparalleled recreational opportunities.

The two major transportation routes from
Anchorage lead to the Rai1be1t area or to
the Kenai Peninsu1 a, both of which are near
the proposed Cook Inlet route. This causes
accessible recreational sites in these areas
to be very crowded seasonally. Fishing,
c1ammillJ, huntillJ, and other pursuits occur
primari 1y along the Kenai Peninsula beaches
and ri verso The addition of several
thousand workers during project construction
would put a significant strain on existillJ,
already crowded recreational access points.
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Especially susceptible to iJll)acts would
be the higtway-accessib1e fishing streams,
such as Sheep Creek, Montana Creek, and
Willow Creek. Access points to the rivers
in the area (Kashwitna LandillJ, the Little
-Susitna, and Talkeetna) would be stressed,
as would air charter services to such highly
popular areas as the Theodore River, near the
mouth of the Susitna, .. the Deska, or
Lake Creek.

Hunting pressures, already heavy, would
also increase in accessible areas near the
road system and t he major ri verways such as
the Susitna and the Swanson. Use of all
recreational areas would ircrease, but many
are presently underused and would not be
stressed. AmollJ those presently underused
would be the Nancy Lake Recreation Area, the
Little Susitna Campground, and Denali State
Park. Air traffic would increase
moderately, resulting in more noise and a
less enjoyable outdoor and wilderness
experience for many present users.

Overall, iJll)acts to recreational
resources would probably be moderate for
t hi s a rea du ri IlJ const ruct i on and mode rate
to minor during operation.

4.3. 16 Cultural

. Archaeological studies have been
perfonned alollJ or near the proposed Cook
In1et-Boolder Point route by the Susitna
Hydro Project and the Archorage-Fairbanks
Intertie Project. The studies suggest this
a1ternati ve route passes near a potentially
important archaeological site, and the
possibility is high for further significant
finds in the area. The Dry Creek
Archaeological Site, entered on the National
Register in 1974, is thus far the oldest
reliably dated site of human occupation in
A1aska. Artifacts from the site show
certain similarities to the later Upper
Pleistocene Diuktai culture of northeastern
Siberi a. The site is also ccpable of
yielding important paleoecological
information. It is located about 100 miles
south of F ai rbanks near Healy.
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As mentioned in Stbsection 4.2.17.3
proposed TAGS project construction and
operation have the potential to interfere
with subsistence acti vities. The primary
causes of interference would be restriction
of access to traditional subsistence use
areas and restrictions on hunting and
fishing in the vicinity of the TAGS
project. Rural subsistence communities
located adjacent to the alternative route
(Nenan a, Anderson/Cl ea r, Healy/Su lt ran a, and
McKinley Village) would be more sensitive to

Cook Inlet alternative are similar to those
along the proposed route. The seven types
of impacts on fish and wildlife used for
subsistence resources are: harvest and
access interferences. project employment;
relocation and/or increased harvest effort;
reduced subsistence harvest; and reduced
subsistence harvest levels. These are
discussed in the following paragraphs.

The Cook Inlet alternative would result
in reduced fish and wildl ife resources used
for subsistence activities in three ways:
mortality. avoidance, and habitat loss. See
Stbsection 4.2.17 for further information.

AlolYJ the Nenana Corridor. caribou.
moose, and fish would be the most sensitive
to impact, although prq:losed construction
and mitigation measures would minimize
impacts to fish. Communities close to the
altet~ative route would be more likely to be
affected. These include Minto, Nenana,
Anderson/Clear, Healy/Sultrana. and McKinley
Village. Wildlife avoidance of the
construction zone would temporarily requi re
harvest in areas more remote from
const ruct i on act i vi ties.

Impacts to Cook Inlet and
Anchorage/Kenai communities would be similar
to those in the Nenana Corridor except that
these areas are not classified as rural
subs i stence areas under game man agement
regulations. and participation in
subsistence is relati vely lower.

Only general archaeological surveys have
been conducted on the east side of the lower
Susitna River. Prehistoric occlpation did
occur in this area. and further
archaeological investigations in areas such
as the Beluga coal field are expected to
yield positi ve results.

Insufficient data exist to estimate the
paleontological potential along the route.
Virtually no archaeological work has been
conducted on the north and west sides of
Cook Inlet. These areas were occupied in
prehi sto ric time. and investigation is
expected to yield archaeological finds.

The Cook Inlet alternative route through
the Railbelt lies near the most heavily
populated and most developed region in
Alaska. As a consequence. several
archaeological surveys and investigations
have been accomplished. but the possibility
of damage to yet-unknown sites is still
quite high. This potential damage could be
quite major in light of the fact the Healy
site is one of the most important
archaeo1ogi ca1 si tes in A1ask a.

Although extensive archaeological
surveys would be completed prior to
construction along this route and those
sites would be excavated or avoided to the
extent possible. there is still the
possibility of disturbance of sites without
proper investigation, vandalism of sites.
and/or removal of surface artifacts which
might be of great significance. Since
construction would be in the winter as well
as summer. it is probable that excavation of
some sites would have to be carried out
under difficult winter conditions, causing
destruction or loss of information on sites
or artifacts.

Impacts to archaeological sites would be
mode rate along t he Cook In1et route du ri ng
construction and negligible during operation.

4.3.17 Subsistence

The general impacts of the TAGS project
activities on subsistence are discussed in
Subsection 3.2.17. The impacts alo!l3 the
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4.3.17.1 Interference/Access Impacts
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i nte rfe re nce and access i Ill> acts than those
which have a broad subsistence use area or
are less dependent on subsistence resources.

4.3.17.4 Relocation/Increased Harvest
Effort

Local elll>loyment on the alternati ve
project would be highly desi rab1e. and
income provided would temporari 1y offset
subsistence-related economic impacts.
However. as mentioned in Subsection
4.2.17.5. employment also presents some
disadvantages to participat i ng in the
traditional subsistence way of life by
reducing the flexibility to pursue seasonal
subsistence activities. The communities
that are most 1ikely to be affected by
employment-created subsistence impacts are
those that are predominantly Nati ve with a
social structure and personal identity that
revolve around participation in subsistence
acti vities. This would include Minto and
part of the population of Nenana.

Like the proposed action, the
alternative route would be subject to
increased levels of sport huntirg, fishirg,
and trapping during construction and
operation of the project (see Subsection
4.2.17.4). The availability of public
access a10rg the alternati ve route already
support s hi gh 1eve1s of subsistence, sp ort s
huntirg, fishirg, and trappirg activities.
Introduction of direct and indirect
elll>loyees would increase these acti vities.
Rural subsistence communities located
adjacent to the alternati ve route such as
Nenana, Anderson/Clear. Hea1y/Su1trana, and
McKinley Village would be more sensitive to
interference illl>acts than those which are
farther away from the route and have broad
subsistence use areas or are less dependent
on subsistence resources.

The social impacts from the loss of
participation in subsistence acti vities
include loss of cultural identity and status
in t he affected community, di etary illJ? act s,
and aggravation of social problems such as
depression and substance abuse (Subsection
4.2.17.8)

The communities that would most likely
be sensitive to social impacts from reduced
subsistence acti vities would be those that
are predominantly Nati ve with a social

Economic impacts result from inc reased
outlays of cash to replace 'reductions in
subsistence harvests and to support
ircreased harvest efforts to make up for
reductions in resources (see Subsection
4.2.17.7). Communities with limited
emp 10yment opportunities located adjacent to
the alternati ve route. suc h as Nati ve
communities in the Nenana Corridor (Minto
and Nenana). would be more sensiti ve to
competition illl>acts than those which are
farther away or have broad subsistence use
areas. These illl>acts would be partially
offset by local employment opportunities.

Sociall Ill> acts

Economic I Ill> acts

4.3.17.6

4.3.17.5

Any reduction in subsistence harvest
caused by the project would result in
relocation of and/or increased harvest
effort (Subsection 4.2.17.6). Communities
located adjacent to the alternative route.
such as those in the Nenana Corridor and
upper Cook Inlet area, are more sensiti ve to
impacts from relocated or increased effort
than those which are furth:r away or have
broad subsistence use areas. Because of
greatly reduced levels of acti vity and
construction facility closure/rehabilitation
after construction, relocation and i rcreased
effort impacts would be minor during project
operation.

Inpacts from EllJ? loyment

Increased Sport Huntil1:l. Fishirg
and Trapping Competition

4.3.17.3

4.3.17.2
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structure and personal identity that revolve
around participation in subsistence
acti vities. such as Minto and Nenana.
Proximity to the alternative route, severity

, of harvest opportunity reduction, and
limited alternatives for relocation of
effort would also aggravate social illllactS.

Overall. impacts to subsistence
communities would be moderate to some
vi 11 ages along the northern section of the
route durirg construction and minor durirg
operation. IIT4lacts to subsistence uses
would likley be negligible to communities
along the southern part of the route during
both construction and operation.

For 10 of the 16 discipline categories
considered, no clearly preferable route
(Table 4.4.1-1) emerged. These included
socioeconomics; noise; air quality; liquid,
solid, and hazardous wastes; geology; water
resources; marine environment; fish;
vegetation and wetlands; wildlife;
subsistence; and geology.

The Cook Inlet-Boulder Point al ignment
is considered to have the least potential
for ad\erse illllacts to threatened and
endangered sp eci esc The proposed p roj ect to
Anderson Bay is cons ide red to have t he least
potential for adverse impacts to land use,
transportation, recreation and aesthetics,
and cultural resources.

4.4.1 Introduction

4.4 COMPARISON OF ENVIRONMENTAL EFFECTS
OF THE COOK INLET ALTERNATIVE WITH
THE PROPOS::D PROJECT

4.4.2 Disciplines Favoring the Cook Inlet

Alternative
4.4.2. 1 Threatened orE ndange red Speci es

4.4.3.1 Land Use

The proposed TAGS route would parallel
an existirg pipeline/utility corridor,
though it would cross or disturb several
state rec reat i ona1 4{f) a reas at Qua rt z
Lake, Dry Creek, Worthington Glacier, and
Blueberry Lake. The Cook Inlet-Boulder

Though the Cook Inlet-Boulder Point
alternati ve may need to contend with the
presence of eagle nests along the Susitna
Ri ver and two candidate threatened
species of plants, the proposed project to
Anderson Bay must address concerns with
known peregrine falcon and bald eagle nests,
endangered whale species. and se\eral
candidates for threatened plant species.
Though mitigati on measu res that would be
implemented for the project should prevent
disturbance to any of these species, the
greater number of such species with the
~plicant's proposed project indicate a
greater potential for adverse impacts to
th reatened and endange red speci esc

Table 4.4.1-1 presents a cOllllarative
summary of the environmental disciplines of
the proposed TAGS project \ersus the Cook
Inlet-Boulder Point alternative. The
affected envi rooment and potential
consequences of the Cook Inlet-Boulder Point
alternati ve were described in Subsections
3.3 and 4.3. The affected environment and
envi romlenta1 consequences of the proposed
project to Anderson Bay are fully developed
in Subsections 3.2 and 4.2. For each of the
envi ronmental disciplines addressed in this
EIS, an evaluation was conducted to
determine whether either the proposed
project or the Cook Inlet-Boulder Point
alternati ve presents a clear difference in
the O\erall level of illllact for the specific
environmental disciplines. For most
disciplines a variety of potential impacts
erne rged t hat had to be qual i tati ve ly
considered and weighed and a judgment made
on whether a distinctly preferable advantage
existed for one route over the other. When
advantages and disadvantages essentially
balanced, the routes were considered to be
similar in level of impact.
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4.4.3 Disciplines Favoring the Proposed
Project



Table 4.4.1-1 Route Comparison Using Environmental Criteria

,Environmental Topic

Soc ioeconomics

Land Use

Transportation

Noise

Air Quality

Liquid, Solid and Hazardous Wastes

Geology, Soils and Permafrost

Surface and Ground Water

Marine Environment

Fish

Vegetation and Wetlands

Wildlife (and birds)

Threatened and Endangered Species

Recreation and Aesthetics

Cultural Resources

Subsistence
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Environmentally
Preferred Route

Routes Simil ar

Proposed TAGS Project

Proposed TAGS Project

Proposed TAGS Project

Routes Simi 1ar

Routes Similar

Routes Similar

Routes Similar

Routes Simil ar

Routes Similar

Routes Simil ar

Routes Similar

Inlet Alternative Route

Proposed TAGS Project

Proposed TAGS Project

Routes Similar
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Point alternative would cross a number of
parks, and subsistence and recreation areas,
i nc1ud i ng: Minto Fl ats, Denali Nati ona1
Park and Preserve, Denali State Park, the
Susitna Flats State Game Refuge. Nancy Lake
State Recreational Areas, and the Captain
Cook State Park. The presence of a larger
number of very sensitive areas and the
larger amount of private land along the
a1igrrnent and at the proposed LNG plant site
favor the proposed project.

4.4.3.2 Tran~ortation

Construction of the proposed TAGS
project would very likely cause vehicular
traffic delays at several points a10n;} the
aligrrnent such as Phelan Creek. Atigun Pass,
and Keystone Canyon. There would also be a
major increase in traffic along higtways
paralleling the alignment. For the Cook
Inlet-Boulder Point alternative, however,
there is a much 1arge r base of exi st i ng
traffic. and there are several key places
for which major traffic delays would be
likely to occur. These include the George
Parks Highway in the general area of Denali
National Park and Preserve, the
Matanuska-Susitna Borough, and on the Kenai
Peniilsu1a. Both on the basis of affecting a
larger existi ng volume of traffic and the
addltiona1 locations likely to be affected,
the proposed project would be expected to
have the least impact on transportation.

4.4.3.3 Recreation and Aesthetics

Outdoor recreational pursuits are
popular throughout the area of the proposed
project as we11 as along t he Cook
I n1 et- Boul der Poi nt a1ternat i vee
Recreational use would be affected by the
number of recreational users, impacts to
wild1 ife, access, traffic, and aesthetics
and would relate both to construction and to
operations. Though the most popular types
of recreation vary somewhat among the two
alignments, which might be a factor in the
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consideration of irrpact, the number of
recreational users is substantially greater
in the Cook Inlet a1ternati ve project area.
and recreational and aesthetic impacts would
be expected to have a greater effect. with
proposed project.

4.4.3.4 Cultural Resources

There are numerous small archaeological
sites of minor irrportance along both the
proposed Anderson Bay alignment and the Cook
Inlet-Boulder Point a1ternati vee Those
areas along the proposed
project are better known and documented due
to the TAPS and authorized ANGTS siting
work. Along the Cook Inlet-Boulder Point
alternati ve a1ig nment, one very
important site has been identified, the
Dry Gulch site near Healy, and most of the
route has not been sur~yed. On t he bas is
of this one important identified site and
the possibility that other sites may

exist along the Cook Inlet
route, there is a greater potential for
impact to cultural resources along the Cook
Inlet-Boulder Point route than for the
proposed project.

Sunmary

The potential environmental consequences
of constructing and ope rat i ng a pipel ine
from Livengood. where the system would
diverge from the ~plicant's proposed
alignment, to an LNG plant and marine
tenninal at Boulder Point on Cook Inlet were
analyzed and corrpared with envi ronmental
consequences ant ici pated for the proposed
project. It was detennined that on balance
the impacts anticipated from either the
proposed project or from the Cook
I nl et- Boolder Poi nt a1ternat i ve woul d be
similar in scope and range. The proposed
project would be expected to have the
greater potential to affect threatened or
endangered species because of their greater
occurrence in the vicinity of the project,
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wrereas the Cook Inlet alternative to
Boulder Point would have greater potential
ilillacts in se\eral areas, notably land use,
transportation, recreation and aesthetics,
and cultural resources. Since disturbance
impacts to threatened or endangered species
would be mitigatable, the cpplicant's
proposed project was detennined by the
ageocy to be the preferred alternati ve.

4.5 CUMl.ATIVE IWACTS

4.5.1 Introduction

The cumulati ve ilillacts for the prcposed
TAGS project considers the previous TAPS,
existin:J highway construction and the
authorized ANGTS project within the 796-mile
transportation utility corridor, aloTJil with
tre Alyeska oi 1 tenninal, the proposed
Alaska Pacific Refinery and Va lpetro
Petroleum Refinery in Port Valdez. Ba:ause
the T.oPS pipeline and Alyeska Marine
Tenninal are in place, specific details of
the projects and ilillacts of their
construction are already known.
Construction, operations and maintenance
impacts for TAP S have been documented for
the past 10 years.

The Office of the Federal Inspector on
October 3, 1986 noted that Northwest Alaskan
Pipeline Company (NAPC) was considering the
merits of shiftiTJil fran a system designed
around a 48-inch pipeline to a smaller,
higrer pressure delivery system. Infonnal
discussion by BLM'with representatives of
NAPC in January 1987 led to a decision to
prepare this evaluation on the basis of the
exi st i TJil, app roved 48- inch pipe1in e. On
February 18,1987 the Office of the Federal
Inspector in its annual report on ANGTS
concluded that although action was
suspended, lithe project continues to offer
great promise in making available to
Americans abundant supplies of Alaskan
natural gas."Accordingly this section
evaluates the effects of TAGS assumi TJil ANGTS
is built as authorized.
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Although there is no fi nn commitment to
proceed for the two proposed Valdez
refineries, the relati ve magnitude of the
projects and treir geographical coincidence
with the prcposed TAGS pipeline, LNG plant
and tenninal necessitates consideration of
potential cumulati ve ilillactS. The
cumulative impact discussions, by
d i scip 1ine. a re gene ra1 and qualitati ve and
based on the supposition that none of these
projects would be constructed concurrently.
Key aspects of the authorized ANGTS and the
proposed Valdez T.oPS refineries are
summarized below.

4.5. 1.1 TAPS

The TAPS is composed of an 800-mile-long
pipeline system with 12 pump stations aloTJil
its length from Prudhoe Bay to the Port
Valdez oil te nnina 1. The prcposed TAGS
project is located primari ly within the
utility corridor developed for the T.oPS
project from Prudhoe Bay to Port Valdez.
Since its initial estab1 ishnent in 1974, the
federal lands within the utility corridor
h~ve been transferred primarily to state and
Native ownership. This is especially true
for the area between the 'l'ukon Ri ver and
F ai rbanks and in the Copper River Basin.

4.5.1.2 ANGTS

The approved ANGTS project would result
in the construction of 745 miles of
48-inch-diameter pipeline from Prudhoe Bay
to the Alaska/'l'ukon border with a total of
15 compressor stations. Of the 745 miles of
pipel ine al ignment, approximately 550 miles
would be adjacent to the proposed TAGS
alignment along with 12 of the 15 compressor
stations from Prudhoe Bay to Delta
Juoction. With the exception of se\eral
ri ver crossings, the enti re authorized
ANGTS, like TAGS, would be totally below
ground. This discussion assumes that ANGTS
would be built accordin:J to the cpproved
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Revision 4 alignment and that the
construction of TAGS and ANGTS would not be
con::urrent.

4.5.1. Alaska Pacific Refinery

The proposed Alaska Pacific Refinery is
a l00.000-bbl/day crude oil refinery which
is scheduled to be built beginnirg in 1988
on the old ALPETCO site just east of the
Valdez Ai !"port near Robe Lake. This
refinery would produce products ranging from
fuel gas to No.6 bunker fuel. The products
are intended to be shipped from Valdez to
Pacific Rim countries via tankers. There
would be product lines from the refinery
site to a marine facility located just off
the grainery on the north side of Port
Valdez.

4.5.1. Proposed Va lpetro Refinery

The Va lpetro Refinery is a proposed
small topping plant that would process about
8.000 bbl/day of number 1 and 2 diesel. plus
enough fuel gas to operate the plant. The
facility is intended to be located on the
hi llside just east of the Alyeska tenninal.
Construction would begin in 1987. The
product line would lead to an offshore
loadi rg bulkhead just east of Winnebago
Point.

construction. this greater magnitude would
cause more employment and population
declines after the projects were cOrJl)leted.

The cumulative impacts of the TAGS and
app ro ved ANGTS projects du ri rg t he ope rat i ng
phase would be a sligt1:1y higher level of
erJl) loyment but would not affect hous i ng and
other services significantly. The major
long-tenn illllact of the two projects would
be higher property tax revenues for the
North Slope Borough, Fairbanks North Star
Borough and the City of Valdez. and higher
property tax. se..erence tax. and royalty
income to the State.

Valdez would likely experience the
largest relative cumulative socioeconomic
illllacts but

Valdez would be adequately
prepared to accommodate the construction
related illllactS. Due to the present
oversupply of all infrastructure, no major
const ruct i on 0 r ope rat i ona1 cumu1ati ve
impacts would be expected. Most beneficial
to the economy of the State of Alaska would
be the st retc hi ng out of e ac h of these
projects to make more efficient use of the
existing inf rast ructure. 1abor force. and
economic benefits.

4.5.2 Socioeconomics
4.5.3 Land Use

Cumulati ve construction and operational
impacts of the project area would be
positi ve in that the proposed TAGS project
would take advantage of presently unused
infrastructure and labor throughout the
corridor and around the state. Construction
would result in temporary need for housi rg
and other services in F ai rbanks. Delta
Jun::tion. Glennallen/Copper Center, and
Valdez with minimal new infrastructure
requi rements due to the exp ans i on du ri rg and
follOWing TAPS. The same would be true of
theauth::lrized ANGTS. Likewise. followirg
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Cumulative impacts to present land uses
would be minor since the -route is primarily
within the utility corridor created by TAPS
and the highway system and are nonadditi ve
except for minor route alignments which would
be additi vee Illllacts to present hunti rg,
fishing. recreation. subsistence, mineral
resources, timber, and logging would be
additive but minor due the present usage.
I Illl act s to ag ri cu ltu re and ag ri cu ltu ra1
lands would be negligible since the area
involved would be small and the reuse of any
disturbed areas could be accommodated after
con st ruct i on was corJl) 1eted.
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Future new transportation routes·that
migl't be established in a easterly or
westerly di recti on from existing highways
needing to cross TAGS in additional to ANGTS
and TJlPS would realize special design and
construction costs. TAPS would have special
access des ign featu res whe re such featu res
were required of TAPS and authorized ANGTS.
Accordingly, there should be no major
cumulative impact on future transportation.

There would be some minor illllacts to the
marine transportation system, especially at
Valdez Narrows and within Port Valdez. This
would be alleviated to some extent by the
strict U.S. Coast Guard control s, but there
would still be the increased likelihood of
minor and majo.r oi 1 spi 11 sand ship
collisions, as well as competition for sea
lanes between petroleum ships, fishing
vessels, and other marine traffic.

Air quality impacts are generally
additi ve a long t he rout e. Cumul ati ve
effects on air quality within the entire

Noise impacts of the project would
mainly involve disturbance to humans and
wildlife. Construction noise would increase
either in duration or location with each
project. Because all construction
acti vities are short tenn, inconvenience to
humans or dislocation of some wildlife would
be tellllorary. Noise from long-term facility
operations ( including compressor stations,
LNG plant and terminal), from transportation
along land, air, and marine corridors, and
from other acti vities associated with

. increased human populations and ancillary
structures would be interactive with
existing noise levels plus that of other
potential projects. There would be minimal
cumulative increases in noise mainly along
the pipeline corridors and in Port Valdez
resulting in minor impacts.

Major illllacts would likely occur fran
combined project gravel extraction. These
resources are limited along the corridor and
combined demand exceeds the supply that
exists without crushing rocks from the talus
slopes and exposed outcropping. Cumulative
.illllacts, which would be additi ve, would
inc lude vi sua1 scars, inc reased erosion, and
moderate wildlife habitat loss. Additional
impacts due to gravel extraction would
involve the cost to the developer of the
less accessible gravel resources.

The construction of both the TAGS and
authorized ANGTS, along with the presence of
TJlPS and the highway, would prohibit further
pipeline or major north/south higtway
expansion at Atigun Pass, the Middle Fork of
Koyukuk River near SLk-akpak, Phelan Creek,
and Keystone Canyon. These cumulative
impacts would be major should the need for
anotter pipel ine or utility system be
requi red, otherwise the impact would be
negligible.

4.5.4 Transportation

Cumulati ve illllacts of construction of
the proposed TAGS facilities would be
interacti ve with existing transportation
systems and, except for the requirement for
long-term availability of lowcost mineral
materi al for higtway maintenance,_

of short duration. Minor illllacts
would include traffic delays, dust
accumulations during dry periods, stress on
the integrity of the existing higtway 
maintenance program, and increased potential
for accidents. During construction, truck
traffic would not exceed DOT/PF's maximum
highway capacities; following construction,
illllacts would be minor. Indi vidual
construction impacts would be nonadditive
for shippi ng and corrmercial transportation
systems throughout the state. Coordinated
scheduling would alleviate part of the
problem) but impacts during construction
would be moderate for all highway users and
minor ttereafter.
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4.5.5

4.5.6

Noise

Air Quality



SECTION 4.0 ENVIRONM::NTAL CONS::QlENCES OF THE PROPOSED ACTION AND ALTERNATIVES

Construction of proposed TAGS and
authorized ANGTS along with associated
access roads, construction calJll s. and
compressor stations requires large amounts
of borrow material. This resource is
already greatly depleted in certain areas
alorg the route. especially on the North
Slope. Development of new borrow sources or
additional extraction from existi Oil sites
could affect the supply available for
highway and TAPS maintenance and for the
construction of both authorized ANGTS and
the proposed TAGS project. The use of rna re
expensive techniques ,such as rock crushing
or longer haul distance from convential
fluvial. gravel sources migtt be required.
Use of geofabrics to reduce the amount of
gravel needed to protect sensitive
pennafrost envi ronments is another option as
is use of snow/ice workp ad const ruction that
would reduce the amounts of mineral
materials required for TAGS in areas where
gravel is, or would be, in short supply.

The proposed routing of several
pipel ines through Atigun Pass and the
relatively confined valleys of the Atigun
and South Fork Koyukuk Ii \ers, Phelan Creek,
and Keystone Canyon could affect stability
of the steep slopes. Cumulative impacts
alorg the 'fukon-Tanana Uplands could result
from several pipelines passing through
thermal degradation areas of relatively
warm, ice-rich pennafrost. There would be
moderate impacts during construction and for
that period prior to startup. Likewise.
mass wasti rg and subsequent erosion and
gullying could occur locally where more than
one pipel ine crosses highly developed
solifluction slopes. Both of these
situations would be localized to the
construction area and would be mitigated
once operation in the chilled mode occurred,
with minor impacts.

Cumulative effects could also result
from thennal degradation of fine-grained,
discontinuously frozen soils at pipeline
crossing s and where pennanent TAGS access

project area would likely be illllortant only
in Port Valdez. Particulates~ NOx' and
S02 would likely iocrease slightly due to
additional equipment. traffic, and on-site
construction. Irrpacts alorg the
ri ght-of-way during construction would be
short li ved and moderate.

Cumulati ve ai r qual ity impacts of
coocern are interactive in the Valdez area.
The Alaska Dep artmerit of Envi ronmenta1
Conservation (DEC) is presently questioni rg
whether the Valdez area is still an
attainment zone for S02 since the number
of oil tankers has almost doubled since 1980
due to iocreased oil flow through TAPS (W.
MacLarence. pers. comm.).

Should all proposed projects proceed.
there would be only minor construction
irrpacts, but operational irrpacts to air
quality of the combined facilities plus
associated ship traffic could cause some
pollutants to exceed established standards.
Should this occur, all emissions sources
would be requi red to meet "best available
control technology" standards. This could
possibly include use of scrubbers and bag
houses, switchirg to low sulfur fuels for
oil tankers while in port. and various other
control technologies. Valdez would likely
become a nonattainment zone for S02 if all
projects we re to proceed.

4.5.7 Solid Waste, Hazardous Materials
and Sanitation

There would be no cumulative irrpacts due
to solid and hazardous wastes if disposal is
done in the manner prescribed by current EPA
and DEC requi rements. There mi g tt be some
additi ve irrpacts due to liquid waste
disposal if more than one discharge entered
the same water body within a short distance
or period of time. Since care would be
taken to see that didn't occur. there would
most likely be only minor or negligible
irrpacts. Should multiple discharges occur,
impacts would only be minor and local due to
corrpliance with strict state and federal
regulations.
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4.5.8 Geology and Soils
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roads would cross TJlPS in the Copper Ri W!r
basin.

Along the Chugach Mountains segment,
i rc reased rates of eros i on at the nume rous
stream crossing s and mass wasting and
instability of the steep slopes found in
this segment could affect the structural
integrity of other facilities and interact
to yield major impacts. Careful design, use
of proven techniques, and effective quality
control would minimize the likelihood that
any such impacts would occur.

4.5.10 Marine Envi ronment

Cumulative impacts of TAGS to the marine
en vi ronment could develop from:

Construction activities from all
proposed projects that resulted in
increased turbidity, loss of intertidal
and subtidal benthic habitat and loss of
nearshore habitat from use by marine
mamma1sand bi rd s.

4.5.9 Surface and Ground Water
Additional pollutants from facility
di scharges.

Most potential impacts to ground or
surface water resulting from the TAGS, TAPS,
and aut hori zed ANGTS projects are
independent and additi vee For surface water
these would include such considerations as
scour and erosion. For ground water,
disturbance of flow, thermal degradation,
and interference with recharge are the major
conce rns.

Major potential interacti ve impacts are
those that would affect the thermal regime,
aquifer flow, or the water supply for other
projects. Critical areas would include
those for which the pipe1 ine projects are
close to each other and areas for which
water resources might be scarce.

Areas of potential concern include the
Sagavanirktok Ri\er terraces, where gravel
mining operations could adversely alter
surface water flow near the TAPS ri \er
crossings and ri ver training structures;
alluvial fans and thawed gravels below the
Atigun and Chanda1ar ri vers where project
activities could cause new or enlarged
icing s in streams near the 13 miles
proximate to the authorized ANGTS and cause
st ream di version and other possible
problems; and stream crossings between the
tukon River and the Elliott Highway where
i rc reased erosion and sedimentation could
change icings and impact TAPS, ANGTS, or the
highway. These impacts would be moderate.

Cumulative impacts related to use of
surface and ground water in the Valdez area
would be minimal.
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Increased potential for impacts via
hydrocarbons or toxic or hazardous
substance spills.

Increased disturbance from combined
facility operations and associated
vessel traffic.

Impacts from increased human population
and ancillary developments.
Construction of the proposed refineries
wou1 d cause additi ve imp acts in all
areas.

Operations of the TAPS and TAGS terminal
along with the two proposed refineries would
increase tanker traffic in the Port of
Valdez. This ircrease would be additi ve and
would not preclude additional increases in
tanker traffic.

Several factors concerning existing
conditions in Port Valdez and
characteristics of the proposed facility are
particularly important in conside ri ng
cumu1 ati ve impacts of t he TAGS p reject with
existi ng and proposed projects. Of great
importance is oceanographic infonnation
concerning the harbor; its size, circulation
patterns, and flushing rate minimize the
residence time of discharges into the
western half of the port. Existing
pollutant 10adi ng ~pears to be neg1 igib1 e,
and the capacity of Port Valdez to dilute
and remove additional !,ollutants in low
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concentration would probably not be exceeded
with planned projects. The high existing
sediment load in t he eastern end of t he po rt
minimizes the likelihood that temporary
dredgi ng-re1ated increases would have any
significant negative impact. The location
of the TAGS project in the western half of
the port, away from important fisheries
streams and bi rd concentration areas,
suggests that this project would not have
any irrpacts additi ve to those from projects

in the eastern reaches of the port.

4.5.11 Fish

Cumulative impacts to local fish
populations would be attributable to factors
such as erosion, training walls, culvert
placement, and washouts of bu ri ed
crossing s. The app 1icant' s proposed
mitigation measures related to timirg of
const ruct i on and use of app rop ri ate st ream
crossirg techniques should minimize the
possibility major cumu1atives impacts due to
physical changes.

One of the most important types of
cumulati ve irrpacts would occur from
additional fishing pressure due to the TAGS
project at stream access point alol'Y:l the
entire corridor. Slow-growing indigenous
fish populations can't withstand heavy
fishing pressure, and the size and number of
catchable fish declines. This has already
occurred along the TAPS corridor and unless
controlled. would result in additional
impacts during TAGS construction. The
addition of two buried pipel ines to areas
where there is already a single buried
pipeline and perhaps a nearby road culvert .
could cause moderate cumulative impacts.

The most probable cause of cumulative
impacts would be changes to stream flow and
sedimentation due to dredgirg for buried
st ream crossing s. Site-specific stream
crossil'Y:l stipulations would be prepared.
Adrerence to those stipulations would reduce
or eliminate most cumu1ati ve irrpacts.
Frequent inspection during construct~on and
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operations should identify potential
erosion, siltation, or hydrological problems
befo re t hey affect fisher habi tat.

Sane impacts to sensitive fish habitat
such as ~awni ng areas and overwi nte ri ng
locations already exist due to the highway
system and TAGS. The approved ANGTS would
add to these impacts and eventually the TAGS
project would ircrease disturbance to these
areas.

The potential for cumulative impacts to
fi sh resources woul d be moderate du ri ng
construction and minor durirg
postconst ruction.

4.5. 12 Vegetation and Wetlands

Cumulative impacts to vegetation would
be related primari ly to the additi ve effects
of habitat temporarily or permanently lost.
Since He re a re no endange red plant speci es
and the total vegetation area lost to all
projects combined would not be large, the
impacts would be minor. The areas disturbed
durirg pipeline construction would be
regraded and contoured to encourage natural
replacement of the vegetati ve cover. These
impacts would be additive for the
disturbed a reas and shou1d not affect TAPS
or authorized ANGTS.

Wetland impacts would be similar to
those which occurred as a result of the TAPS
and highway construction. Wetland impacts
would include the drying up of some areas
due to restriction of sheet flow volume or
duration and possibly flooding of some
wetlands, resultil'Y:l in loss of some
vegetation species and wildlife habitat.
Cumulati ve impacts due to TAGS and
authorized ANGTS would be prevented by
disturbance of the smallest area possibl e,
careful attention to drainage patterns,
proper grading and culverting. and prompt
revegetation to prevent erosion and maintain
natural flows as nearly as possibl e.
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4.5.13 Wildlife

Potential cumulati ve irrpacts to bi rds
would be primarily derived from
construction-related acti vity, i ncludi rg
noise from heavy equipment and aircraft.
The amount of total wildlife habitat lost
after construction would be negligible.
Seasonal restrictions would likely be
imposed, preventing certain construction
activities durirg summer months. This would
alleviate most of the potential impacts that
could occur to raptors and otrer bi rds
duri ng the nesting season.

Cumulative wildlife irrpacts to mammals
would typically be additive. In most cases,
t re re would be few di rect effects leadi rg to
loss.of animals except for collision with
vehicles. Irrpacts could be absorbed without
decrease to the local or regional
population. Heightened stress would be
expected on local wildlife populations by
construction-related acti vities such as
machinery operations and ai rcraft and.
vehicular traffic durirg sensitive periods
such as lambing or calVing. Sheep miglt be
prevented from usi rg certain mineral licks
for a few months. These impacts would be
shortlived and localized and tterefore minor.

Postconstruction cumulative impacts of
the buriedpipel ines would be negligibl e.

There would be some cumulative impacts
to birds due to collisions with additional
st ructures such as towers and building sand
due to additional vehicular traffic. These
impacts would likely be minor.

4.5.14 Threatened or Endangered Species

All proposed projects emphasize
avoidance of the nesting sites of endangered
and threatened peregrine falcons, as well as
bald eagles, gyrfalcons, and golden eagles.
Little di rect cumulati ve irrpact is
anticipated since ANGTS and TAGS
construction would not occur simultaneous.
Increased access and increases in
construction personnel alorg the pipel ine
corridor and in Valdez would result in a
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greater potential for disturbance to nesting
raptors through recreational activites.
Except du ri rg con st ruct ion, the amou nt of
disturbance would appear to be minor;
increased rec reat i on and con st ruction
activities should not result in the loss of
indi viduals of any endangered or threatened
species.

The addition of LNG tankers to the
northern Prince William SClInd area increases
the change for accidental collisions between
ships and endangered whale species. Such
occurrences are unavoidable but extremely
rare. Section 7 consultation on endangered
species has begun, and initial
correspondence from NWS and US=W indicate
there is no problem involvirg endangered
species if agency guidelines are complied
with.

4.5.15 Recreation, Aesthetics, and
Wilderness

Along the northern portion of the TAGS
route, cumulati ve irrpacts to aesthetics
would in many cases be increased due to the
overall space occupied by four sE?arated,
cleared riglts-of-way in a single corridor.
Construction acti vities and associated
noise, traffic, and visual impacts would be
greater in magnitude or duration gi ven both
the TAGS and ANGTS pipel ines. There would
be ~proximately twice the present number of
surface facil ities such as compressor
stations alorg the corridor, as well as
increased visual scars on the landscape from
borrow pits and access roads. Cumulati ve
impacts to aesthetics along the corridor
would be moderate.

Increased access to lands for recreation
would probably occur with both projects, and
increased numbers of people errployed along
the pipeline routes would probably translate
into some increased recreational use and
st~ss, resulting in minor impacts.

Cumulati ve irrpacts to recreation ard
aesthetics in the Valdez area would result
in considerably stressed recreational areas
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duriog construction periods, considering the
major inf lux of workers. Over time, a
pennanent increase in the population of
Valdez to support operation of the TAGS LNG
facility and two refineries, trere could be
moderate increases in recreational use and
pressure on limited recreational resources.
Aesthetically, with the completion of the
three facilities in addition to the A1yeska
terminal, the appearance and character of
Valdez would be changed in the di recti on of
a modem industrialized port, resulting in
moderate impacts.

4.5.16 Cultural

In assess i ng t he potential effects of
TAGS construction on the cultural resources
a100g the pipe1 ine corridor, the possible
cumulative adverse effects of three
pipelines, TJlJlS, TAGS and authorized ANGTS
and a major highway being constructed in the
same general corridor must be considered.
Increasing the width of the impacted
corridor area obviously would increase the
chances that more archaeological sites would
be affected.

The construction of two additional
pipe1 ines would increase the necessity to
mine material source sites, or portions of
such sites, which were not utilized during
TAPS construction because of the presence of
potentially significant cultural remains.
Though acceptable alternate materi a1 sources
mi g ht be found, some of them mi g ht also
contain archaeological sites. Cumulative
impacts to cultural sites if all projects
were constructed, would probably be minor.

4.5.17 Subsistence

Since construction of the Dalton
Highway, use of the area around Galbraith
Lake and Atigun Gorge for fishiog, hunting,
tl-apping, and camping activities by Natives
has become more infrequent (&.M 1987). Oil
and gas development on the North S lope has
impacted traditional subsistence use of the
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Prudhoe Bay area primari 1y due to access
hunting restrictions. Increased access in
the northern utility corridor and the
Glennallen/Copper Center areas has resulted
in increased 5port huntiog and fishirg
competition for subsistence resources. In
the latter case. promulgation of new
subsistence regulations were necessary to
ensure the continuation of moose and caribou
hunting opportunities and protect the animal
populations (ADF&G 1985).

Construction of the TAGS project would
create additi ve impacts on subsistence
existing activities. These additive impacts
would result primari 1y duri og construction,
the period of greatest competition from the
increased number of V«:lrkers aloog the TAGS
alignment. Some access problems could
occurr due to restrictions placed on
crosssing or shooting near the TAGS
pipe1 ine. Because the TAGS project would
not involve major expansion of the existing
Prudhoe Bay oil and gas corrplex. would
follow a linear right-of-way adjacent to the
existing TJlJlS line. and would use an LNG
terminal near the existing A1yeska oil
tennina 1, 10ng-te nn cumulati ve impacts on
subsistence activities resulting from the
TAGS project would cause only minor
restriction of subsistence activities.

4.5.18 Public Safety

The cumulative risk to public safety
du ri og con st ruct i on of TAGS wou1d be de ri ved
from the increased traffic in the ai r and on
the highways of the state and from the
intense const ruction acti vity wit hin the
highway and util ity corridors. A cumulati ve
interactive impact would result should TAGS
construction activity disrupt or rupture the
TAPS or the authorized ANGTS. if built. The
probability of this occurring is remote
because of the requi red separation distance
of TAGS from both TAPS and authorized
ANGTS. The increased probability reflects
the general increase in transportation
levels.
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Du ri rg operati ons, there is the additi ve
potential for a pipeline rupture or leak,
though remote, to occur on the TAGS system
which could impact TAPS or the authorized
ANGTS. TAGS operational procedures would be
designed to respond to various types of
potential accidents and include safety
features such as emergency shutdowns, valve
closures, block valves on either side of
ri ver crossing s and fault 1ines, corrosion
control and inspection procedures.

Cumu1ati ve increases in tanker traffic
through Port Valdez and Valdez Ann and
construction activities in the Valdez area
would increase the potential for accidents,
including some that could result in oil
spill s.

The Anderson Bay LNG plant site and
marine tennina1 sites were selected to
provide the greatest capacity to comply with
the federal DOT regulations 49 CFR 193. An
evaluation of the LNG plant thenna1 and
vapor exclusion zones indicates that the
Anderson Bay site prov,ides an ample buffer
zone and safe conditions outside of the site
boundary at all times. The cumulative risk
to public safety would be considered minor.

National security considerations,
inc1ude the requi rement for a cont inuous
supp 1y of energy, enhanced by t he TAGS
project independent of the authorized ANGTS
or the proposed Valdez refineries. The
common source of petroleum for TAPS, TAGS,
and ANGTS; the proximity of pipelines at
"pinch points"; and the proximity of TAPS
and TAGS marine tennina1s means that a
single terrorist incident could conceivably
interrupt multiple facilities. Measures to
protect against this are balanced by the fact
that would be some measure of security due
to their proximity as well.

4.6 MITIGATION /<EASURES

Mitigati rg measures have been developed
to alleviate the adverse impacts that were
identified earlier in this subsection for
the TAPS project, the highway system, and
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for the authorized ANGTS. Copies of the
stipulations attached to the BLM's grants of
right-of-way for the project are included as
Appendix 0 and E. The BLM would develop
similar stipulations for the TAGS project
prior to issuance of the right-of-way
grant. Likewise, the USPCE would issue
standard and specific mitigation measures
with its pe nnits for dredge and fi 11 in
wetlands of the United States. All other
federa 1, state, and local agencies that are
requi red to issue pennits or approvals on
either a gene ric or site-specific basis
would be expected to ensure mitigation
cOlJl)liance prior to initiation of the action.

As identified in Stbsection 2.8, 'fPC has
developed and czomnitted to various measures
to prevent or mitigate major adverse
ilJl)acts. Gi ven, the numerous mitigati ve
measures, which are included, in 'fPC's
desig n, const ructi on, and ope rati on
procedures and have been incorporated
throughout this document, there would be
only minor to moderate impacts.

Mitigation measures proposed by YPC were
designed to accomplish the following
pu rposes:

Ensure that the pipeline is structurally
sound to minimize the potential for
accidents or leaks.

Minimize the potential impacts to soi 1
and pennafrost integrity, ioc1uding
considerations of hydrology and
vegetat ion.

Conserve limited resources, including
water and gravel, a10rg the enti re route.

Minimize impacts to wildlife, marine,
and aquatic habitat.

Minimize environmental impacts due to
spills, discharges, and waste disposal.

Minimize potential for damage to
existirg structures, facilities, and
operati ons.
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The most critical mitigation measure to
minimize environmental impacts would be the
timi rg of construction. Though it is not
possible to optimize construction timing
along the enti re ro~te. it is possible to
review and modify the construction schedule
to reduce envi roomental impacts at the most
sensitive areas.

4.7 UNAVOIDABLE ADVERS! IWACTS

The construction and operation of the
previously proposed El Paso pipeline system.
L1(i plant site. and marine tenninal would
result in certain unavoidable adverse
environmental impacts similar to those for
TAGS. These impacts are similar to those
discussed for the El Paso project and are
therefore adopted by reference where
applicable for the TAGS project. (See FPC
1976, pages II-365 and II-367.)

Impacts during the construction phase
would be, for the most part. of short-tenn
duration and mitigatabl e. Most impacts
associated with the operational life of the
project would be less severe but of
long-tenn duration. The following
paragraphs discuss the adverse effects
remaining aftp.r appropriate mitigative
measu res such as those discussed in
Section 2.8 are app lied.

The proposed TAGS project,with fewer
emp loyees t han TAP S, wou1d create an
employment pattern similar to TAPS in that
both resident Alaskans and job seekers from
outside Alaska would vie for construction
and operations employment. Job seekers
coming to Alaska who do not find employment
would have to rely on state social
services. Large numbers of workers would be
emp loyed duri ng t he peak const ruct ion
period. Once construction is completed. the
existing job market would not be able to
absorb those unemployed. and there would be
an increase in unemployment.

Land-use impacts would include the
temporary use of approximately 23,000 acres
of di rectly disturbed area which would be

cleared. This loss would be minimized since
the proposed TAGS project would be
constructed within an existing designated
utility corridor. and this disturbance would
not significantly modify local land use.
Most existing'land-use plans would apply to
the TAGS project and would not have to be
c hanged to accommodate the the proposed
action.

Minor but long-tenn land-use impacts to
the approXimately 8.000 acres which occur in
the pipeline right-of-way and area occupied
by the associated facilities, including the
LNG plant and tenninal. The workpad.
material sites. access roads. and
right-of-way would be removed from present
uses for the life of the project •

. Construction acti vities. iocreased
higllllay travel. construction equipment,
compressor stations, the LNG tankers, and
t he LNG plant wou1d all add inc rementa1
amounts of dust, nitrogen oxides, su lfur
oxides. carbon monoxide, and particulates to
the ai r. These emissions would typically be
diluted over a very large area. Air quality
degradation would be negligible except in
the Valdez area, where more concentrated
emissions would occur in an area already
impacted by ai r emission from Alyeska Marine
Tenninal operations, including oil tankers.

Sane surface and ground water would be
used during the project. This amount would
not constitute a serious loss to available
supplies. Care will be taken to prevent
dewatering of sensitive areas such as fish
overwinter areas. Silts would enter the
surface water from several sources.
including melting of soil-rich ice in spoils
deposits. erosion from access roads and
campiconst ruct i on pad s. and placement of
culverts. Excavating strearrbeds for
pipeline burial will temporarily result in
possibly high levels of turbidity. These
factors would lower water quality, at least
on a temporary basis.

Frost bulb fonnation in streams. should
it occur, could result in modification of
springs and could change subsurface flow and
f low regimes of surface waters.
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Unavoidable spills of fuel and other
contaminants would also result in some local
water quality degradation. Discharge of
wastewater effluents would result in a local
decrease of dissol ved oxygen and locally
heavy nit rate and phosphate loading. thereby
changing surface-water quality.

Ground water would probably not be
affected except by depletion, given the
applicant's mitigating proposals.

Construction of the marine tenninal and
dock would result in the loss of
under 100 ac res of bent hic habi tat.
The LNG plant wastewater discharge would
decrease marine water quality, at least in
the mi xi ng zone.

An undetennined amount of loss of
seabird and waterfowl resting habitat would
occur in Anderson Bay. The exclusion zone
around the dock and facilities would result
in loss of the some nearshore area to be
used by commercial and sports fishennen.
Monetary loss is possible but would probably
be negligible. Existing uses of the up land
ridge top areas of the Chugach National
Forest at the LNG plant site is light and
unquantified. For safety reasons, fi reann
discharge would be prohibited on about 19)0
acres of public land.

There will be a direct loss of about
23,000 acres of vegetation alon:! the
ri ght-of-way and the related facilities.
Some of this area would be allowed to
revegetate to low-growing species. This
will be accomplished by both natural and
artifical revegetation.

There would be a pennanent or temporary
loss or disturbance to approximately 3,200
acres of wetlands. Some changes to .
surrounding vegetation due to construction
would be unavoidabl e. Disturbance of the
vegetation cover and would result in soil
erosion and thennokarsti n:!, which would
eventually stabilize. Vegetation near
access roads would be affected by dust and
thennal degradation of pennafrost near the
gravel. Spill of diesel, methanol, and
lubricants would kill some vegetation and
might ·sterilize the soil locally for years.
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Changes in surface sheet drainage patterns
would result in the loss of some existing
wetlands vegetation and change in species
composition in other areas.

Some Dall sheep winter range and lambing
habitat would be disturbed during
construction, resulting in temporary
avoidance of these areas. If satisfactory
alternati ve habitat is available, no losses
will occur, but winter range and lambing
grounds are limited on the north slope of
the Brooks Range.

Some direct displacement loss of
riparian moose habitat would occur. Noise
and human activity durin:! construction would
cause avoidance of certain areas, especially
durin:! calvirg. Traffic increases will
result in increased moose fatalities due to
collisions, especially during severe winters.

Additional project related traffic
durirg construction would also result in
direct mortalities to large game animals in
t he Delta area. Some di rect loss of bison
habitat and farmland would also occur in
this area.

Human presence is essentially
incompatible with wolf and wolverine
populations. The project could result in
legal and illegal shootin:! and collisions
with vehicles. Other animals such as bear
and fox are more tolerant of human intrusion
and can become habituated to camps and work
sites due to the presence of garbage and
food handouts by employees. Such
occurrences would result in human/carni yore
interaction. The outcome would nonnally be
the destruction of the problem animal.
Animals were destroyed during the
construction of TAPS. The Aretic National
Wildlife Refuge, Alaska Coastal Plain
Resource Assessment (1986) predicted the
loss of one brown bear per year due to
human/carnivore corflicts or accidents. It
appears to be a reasonable number for the
TAGS project as well.

Swans and loons are very sensitive to
disturbance, especially by low-flyirg
ai reraft, during breeding and nesting
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periods. The project would result in some
disp 1acement loss of habitat for these birds
durirg construction.

There would also be some loss of
waterfowl nesti rg habi tat du ri rg
construction. Sane species are very
sensitive to and would possibly abandon the
corridor during construction and possibly
operation, resu1ti rg in some loss to these
populations.

There would be some displacement habitat
loss for and tundra-nesting shorebirds
duri rg construction. Many shorebi rds avoid
heavily traveled roads and dusty areas;
this would reduce lose breeding and nestirg
habitat. There migtt be .small losses to
hawks and owls due to collisions with
vehicles and structures.

Di sturbance or di sp 1acement of
endangered Arctic peregrine falcons and/or
their prey could result from construction
near occupied nesting sites. Several such
sites are fai r1y close to the route.

Disturbance to protected bald eagle
nests would be mitigated and avoided to the
extent possible, but it is possible that some nests
would be abandoned and some losses occur in
some areas through noise, human acti vities.
and co 11 ision with vehicles.

Wilderness and recreational
opportunities and values would be lost or
reduced in the area of the pipeline
especially during construction There is no
way to avoid these impacts. Though they are
difficult to quantify. losses would occur
essentially along the enti re route of the
pipeline and would be relatively short
tenn. Some state 4(f) lands would be
temporarily altered.

Aesthetic and wilderness values would be
reduced for the area near the pipel ine or
its related facilities. There would be
scars visible due to the buried pipeline
berm. borrow pits, access roads, and
compressor stations. These impacts are also
unquantifiab1e but lorg tenn a10rg the
relatively narrow utility corridor.
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There would be unavoidable impacts to
subsistenc.e resource during construction.
Regulations go-.ernirg use and crossirg of
the area during construction or operation
could result in restriction of access to
traditional subsistence areas. The
short-tenn access to a cash economy would
change subsistence use patterns for a short
period for some Native communities.

In sUll1Tlary, there would be some
unavoidable ad-.erse impacts due to the
projects. These impacts are similar to
those incurred in construction of the TAPS
project and those anticipated with the
authorized ANGTS project. Impacts from TAGS
somewhat less in severity due to the use of
an al ready disturbed, designated industrial
corridor, and an existing infrastructure.

4.8 RELATIONSHIP BETv.EEN SHORT -TER>1
USES AND LOOG-TE R>1 PRODUCT! VlTf

In general. "short tenn" has been used
throughout this EIS to mean the construction
period and an operations duration of up to
20 years. "Lo ng te rm" has been used to
refer to that time beyond 20 years.
Howe-.er, for this subsection. the definition
of long tenn relates to the life of the
project, which is expected to be between 20
and 40 years.

Changes to the envi ronment in the
vicinity of the TAGS project and most
impacts would be considered short term, with
many of the greatest impacts occurring
during the construction and early
operational phases of the project. If these
impacts were properly mitigated, their
overall loss of productivity would be short
term. These effects include air emissions.
removal and disturbance to wildlife and
vegetation, increased turbidity in surface
waters, habitat loss in the marine-system.
disruption to local land traffic patterns
and increased local populations centered
around TAGS construction camp locations.
The length of time for which these impacts
would persist at a gi ven point alorg the
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pipeline alignment would be minimal. Small
oil spills from construction equipment and
ensui ng cleanup acti vities would also have
short-term effects on productivity.

Short-term errp10yment. especially for
Alaskans. could result in long-term benefits
to t he state economy and work fo rce and
would increase the pool of highly trained
instate workers. Use of state royalty gas
would have a short-term effect on
producti vity but would have a 10ng-te rm
benefit to the state l s Permanent Fund. In a
similar manner. the increased economic
activity would mean an influx of new
residents and in the short term could irrpact
the eXisting economic and social structure.

Biological producti vity would be lost in
the short term for almost 23.000 acres of
vegetation and wetlands. but with proper
management most of these areas directly
disturbed could be returned to existing
producti vity levels. Though restoration
efforts might not be enti rely successful the
overall loss would be minimal.

There would be a long-term commitment of
the 33 million cubic yards of gravel
material necessary for construction. This
would be a significant long-term commitment
since 1imited supp 1i es of gravel exist
within and near several portions of the
corridor. and most of the gravel used for
this project would not be available for
reuse.

There would be a loss of the
nonrenewable natural gas resources from
A1askal s North Slope. This would be offset
by a net reduction of the U.S. balance of
payments deficit for the life of the TAGS
project. There is a reasonable probability
that this project would encourage
exploration for and development of
additional North Slope natural gas reserves
in the future which could prolong the 1ife
of the project.

4-115

4.9 IRREVERSI l3lE AND IRRETRIEVABLE
CCMMIH£NT S OF RE SOURCES

A decision to approve the construction
and operation of the TAGS project would
irreversibly and irretrievably commit
seo,era1 types of resources. An irreo,ersib1e
commitment of a resource is one that could
not change once it has occurred. while an
irretrievable commitment of resource is one
that could not be recovered or reused•

.. Table 4.9-1 summarizes irreversible and
irretrievable irrpacts for the disciplines
discussed.

Construction of the project would result
in i rret rievab1e use of fuels and lubricants
as well as other construction related
materials. During operation. there would be
the irretrievable commitment of a daily
average of 2.3 BCF of natural gas to Asian
Pacific Rim markets.



Table 40 9-1 Commitment of Resources Resulting from the TAGS Project

Environmental Discipline

Socioeconomi cs

Land Use

Transportat ion

Noise

Meteorology/Air Quality

Solid Waste/Hazardous
Materials and Sanitation

Physiography, Geology.
Soils. and Permafrost

Irreversible

No

Yes

No

No

No

No

No

Irretrievable

No

Yes

No

No

No

No

Yes

Comment

No significant long-term commitment

.A commitment for long-term use of
approximtely 8,000 acres of land
area along the pipeline alignment,
compressor station. and at the LNG
plant site .

No significant long-term commitment

No significant long-term commitment

No significant long-term commitment

None is expected except, however,
in the unlikely event of a major
fuel spill at camps during
construction or along roadways,
some irreversible effects on
soils, surface water. vegetation.
and wildlife could result

The construction of TAGS would
require 33 million cubic yards of
gravel. Some of this material
might be retrievable, but most
would be irretrievably committed.
Differential heave during thelife
of the project would be
irreversible

Surface and Ground Water No

Marine Biology and Yes
within Port
Oc e,~nogr aphy

Fish No

Vegetation and Wet1ands Yes

Wildl ife No

Threatened and Endangered No

Recreation and Aesthetics Yes

No

Yes

No

Yes

Yes

No

No

No significant long-term commitment

The 50 acres of subtidal habitat

Valdez would be lost

No significant long-term commitment

Some significant long-term commit
ment

No significant long-term commitment

No significant long-term commitment

Construction of the pipeline and
LNG plant site would affect
aesthetics, resulting in
irreversible commitment of
resources

Cultural

Subsistence

Yes

No

Yes

No
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For those sites located and
salvaged, there would be an
irreversible commitment of
resources, while for those that
could be accidently destroyed,
there would be an irretrievable
commitment of resources

No significant long-term
commitment, increased competition
for limited subsistence resources
from construction workers at
Glennallen and north of the Yukon
River would cause short-term
commitments.
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5.0 CONSULTATION AND COORDINATION

5. 1 INTRODUCTION

Yukon Pacific COlllorati on ('fPC)
initiated tte envi ronmenta1 review process
for the proposed Trans-Alaska Gas System
(TAGS) by fil ing application for He
right-of-way pennit with the U.S. Bureau of
Land Management (BLM) and an application for
pennits to dredge and fill with the U.S.
Anny Corps of Engineers (USACE). As joint
lead fed era 1 agencies. the BLM and USACE
received cooperation and assistance from
many organizations and individuals. both
public and private. in developing and
coordinating tte Draft Environmental Irrpact
Statement (DEIS) for the project.

5.2 ENVIRONr-ENTAL REVIEW PROCESS

The BLM. Alaska state office. and the
USACE. Alaska District. were designated to
be responsible for EIS preparati on under the
National Envi ronmenta1 Policy Act (NEPA).
The State of Alaska elected to participate
in this federal process rather than
prepa ri ng a para lle1 state envi ronmenta1
assessment related to tte granting of a
right-of-way through state lands. The
Governor's Office of Management and Budget.
Division of Governmental Coordination.
coordinated state il1lut into the doclJllent.

The fi rst step in tte federal process
was for BLM and USACE to pub1 ish in the
Federal Register on November 17. 1986. a
Notice of Intent (NOI) to prepare an EIS.
The second step was to identify pert inent
environmental issues and concerns related to
the proposed action. This "seoping"
process. as it is called. included a series
of public meetings to solicit comments of
concerned citizens and public and private
organizations. Listed below are locations
and dates of the six scoping meetings:

5-1

Location
in Alaska Date

Barrow Decerrber 8. 1986
Fairbanks " 9. "
Glenna llen II 10. II

Valdez II 11. II

Soldotna " 12. "
Anchorage " 13. "

BLM and USACE held a workshop at each of
these locati onS in the afternoon and a
meeting in tte evening to invite comments
and suggestions on issues to be addressed in
the DEIS. Section 1.8 of this document
summarizes the issues raised by the 170
people who attended the seoping meetings.
The DEIS addresses their concerns as well as
ttnse of tte cooperating agencies.

The DEIS has been issued to federal.
state. and local agencies and to tte general
public for a 60-day review period. A public
hearing will be held during this time within
the project area. as identified in the cover
letter to this document. Agency and public
comments received will then be incolllorated
into a Final EIS (FEIS).

5.3 CONTPACTS WITH OUTSI I:E CONSULTING
FIRMS

A contract for the preparation of a
thi rd-party EIS was executed with Hardi ng
Lawson Associates of Anchorage. Alaska
(HLA). Worki ng under the di recti on of the
BLM. HLA was di rected to co llect. summarize.
and synthesize relevant information and
data. prepare analyses. and prepare the
requi red doclJllents. HLA attended seopi ng
meetings and will be represented at future
pub1 ic meeti ngs as well. HLA subcontractors
inc 1ude: Jon I saacs and Associ afes of
Anchorage. Alaska. Edwin S. Hall and
Associates of Stony Brook. New York. and
Alaska Biological Research of Fairbanks.
A1aska. Otter subconsultants and !-LA staff
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with important project responsi bil iti es are
listed along with tteir qualifications and
specific project responsibilities in Table
5.3-1.

5.4 arHER AGENCY PARrICIPATION IN
P~PAPATION (f THE DEIS

The U.S. Fish and Wildlife Service has
jurisdiction by law and special expertise
re 1ated to t he project and was des i9 nated as
a coope rat i ng agency (40 CFR 1501.6). Suc h
an agency is to cooperate with and assist
t he lead agency in preparati on of the
document.

The following agencies are included as
cooperating agencies (partial listing):

Department of the Interior
- Bure au of I ro ian Affai rs

Bureau of Mines
Geological Survey
Fish and Wildlife
Nati ona 1 Park Servi ce
Minerals Managenent Service

Dep artment of Agri cu 1ture
- U.S. Fo rest Se rvi ce

Dep artment of Energy
- Econanic Regulatory Administration

Department of Transportation
- Federal Aid Highway Administration
- Office of Pipeline Safety
- U.S. Coast Gua rd

State of Alaska

Office of the Federal Inspector

As pre vi ously stated, til: Governor's
Offi ce of Managenent and Budget. Di visi on of
Governmental Coordination, provided liaison
with t he State of Alask a. Ot her federa 1,
state, and local agencies, organizations,
and individuals were called upon to
contribute tll:ir specific areas of expertise
(see SUbsections 5.5 to 5.7, as appropriate.
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5.5 ARCHAEO-CGICAL COORDINATION

BlM by letter of February 10, 1987
initiated action to develop a menorandum of
agreement with tte Alaska State Historic
Preservation Office should the project be
approved.

5.6 INDI VI OJAL S

A detailed list of individuals who
recei ved the DEIS is available on request
from Mr. Jules Ti1eston, BlM, Alaska State
Office. 701 "c" Street, Box 30. Arcrorage.
Alaska 99513.

5.7 DRAFT EIS AVAILABILITf

Copies of the DEIS are available for
inspection at the following locations:

* TO BE INS::RTED WI-EN AVAILABLE *



Table 5.3-1 List of EIS Preparers

Name Responsibil ity/Disci pl ine

u.s. BUREAU OF LAND MANAGEMENT

Jules V. Tileston

U.s. ARMY CORPS OF ENGINEERS

William M. Fowler

HARDING LAWSON ASSOCIATES
(Third-party TAGS EIS Consultant)

Michael J. Sotak, M.S.
Andrew J. McCusker, M.S.

Gary G. Lawley, Ph.D.
Steven A. Johnson, M.S.
Giles N. McDonald, B.A., P.E.
Jon Isaacs, M.S.
Edwin S. Hall, Ph.D.
Susan R. Fison, B.A.
Jay M. England, P.E.
Robert L. Baldwin, M.E., P.E.
Ralph M. Isaacs, Ph.D., P.E.
Frederick I. Cooper, B.S.
Scott R. Briggs, Ph.D.
Robert J. Ritchie, M.S.
Brian E. Lawhead, M.S.
M. Torre Jorgenson, M.S.
Judith A. Brogan
Sara A. Reading
Patty L. Martin
Janet E. Tandy
Cristal A. Fosbrook, B.S.
Joseph A. Przeczewski

TAGS EIS project officer

TAGS EIS project officer

Project manager
Marine environment/assistant project
manager
Terrestrial/aquatic ecology
Geology
Hydro logy
Subsistence
Cultural resources
Socioeconomics
Geological, geotechnical, permafrost
Climate, air quality, noise
Permafrost engineering
Air quality
Coastal processes
Bi rds
Wildlife
Vegetation, wetlands
Tec hn ical ed it ing
Word processing
Word process; ng
Word processing
Engi neeri ng techn ici an
Drafting
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Appendix A

United States Department of the Interior
BUREAU OF LAND MANAGEMENT

Alaska State Office
701 C Street, Box 30

Anchorage, Alaska 99513

MAR 20 1987

IN ar.PLy aEYE. 'TO

TAGS (983)

Memorandum

To:

From:

TAGS Project Officer

Chief, Branch of Pipeline Monitoring

Subject: Trans-Alaska Gas System (TAGS) Compatibility Evaluation

Attached is the preliminary compatibility evaluation for the TAGS project.

The Compatibility Review Team initially determined that the TAGS project would be
compatible with foreign pipelines except for four important areas of conc,::':'n.
These concerns are addressed in Section II. D of the attached evaluation.

Subsequently on Feb:,:,uary 23, 1987 Yukon Pacific Corporation (YPC) submitted an
amended application which included additional information in response to the Bureau
of Land Management and Corps of Engineers request. YPC's responses to the four
areas of concern are included as Appendix I of the attached report. The
Compatibility Review Team believes an adequate response has been made to its
concerns except for the Sukakpak Mountain area which will be dealt with at a late:,:,
date.

Therefore, on a conceptual basis with the exception of the Sukakpak Mountain area,
the proposed TAGS project would be compatible with foreign pipelines along the TAGS
alignment.

Enclosure:
Compatibility Evaluation
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COMPATIBILITY EVALUATION

OF THE PROPOSED

TRANS-ALASKA GAS SYSTEM

WITH

FOREIGN PIPELINES

Prepared January 1987 By

The Compatibility Review Team

Established By

Bureau of Land Management

Alaska State Office

Anchorage, Alaska
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I. INTRODUCTION:

A. Background: Yukon Pacific Corporation (YPC) filed an amended right-of-way
application on December 5, 1986 for the construction of a 796 mile,
36-inch OD, 2220 psig chilled gas pipeline. The proposed pipeline begins
in the Prudhoe Bay area on the North Slope of Alaska and terminates at a
liquefied natural gas (LNG) plant and marine terminal complex at Anderson
Bay in Port Valdez. The LNG is proposed to be exported to Pacific Rim
markets.

B. Scope: Technical considerations identified as being pertinent to pipeline
compatibility are the focus of this report. No known confidential or
proprietary information was used as a basis for the conclusions of this
report. The conclusions are based on a review and analysis of the TAGS
December 1986 Project Description submitted by Yukon Pacific Corporation
to BLM. In this analysis it is recognized that the TAPS project has been
constructed and the ANGTS is authorized but unconstructed. The project
description used for ANGTS is Appendix F as referenced by the Office of
the Federal Inspector (OFI) on October 3, 1986. The pipeline is located,
as shown, on Revision 4 of the ANGTS alignment sheets.

c. Purpose: This report is being prepared to determine if the Trans-Alaska
Gas System (TAGS) is compatible, in accordance with 43 CFR 2881.1-1, with
foreign pipelines e.g., Trans-Alaska Pipeline System (TAPS) and Alaska
Natural Gas Transportation System (ANGTS).

II. DISCUSSION:

The following definition, criteria and assumptions as established by the
review team were used for the purpose of this report.

A. Definition:

Compatibility: Construction, operation, and maintenance of TAGS will not
interrupt or adversely impair the operation and maintenance of foreign
pipelines in any manner which is unreasonable.

B. Criteria:

1. During Construction:

The construction and initial start up activities of TAGS will not
cause interruption of flow in foreign pipelines.

The construction activities of TAGS will not interrupt or adversely
impair the maintenance of foreign pipelines.

The stability of the foundation and earth structures of the foreign
pipelines can and will be protected from damage which could be caused
by construction activities of TAGS.
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2. Operations and Maintenance:

The operations and maintenance activities of TAGS will not cause the
interruption of the flow in foreign pipelines.

The operation and maintenance activities of TAGS will not interrupt or
adversely impair the operation and maintenance of foreign pipelines.

TAGS operation and maintenance activities will be conducted in a
manner which will not endanger the stability of the foundation and
earth structures of the foreign pipelines.

The integrity of the TAGS pipeline will be protected and maintained so
that it will not cause damage to foreign pipelines.

C. Assumptions Used for Compatibility Determination:

1. Alaska Northwest Gas Transportation System will be in place and
operational as sho~vn on ANGTS alignment sheets, Revision 4, when TAGS
is constructed. When constructed ANGTS will have features as
described in Appendix F of this report as provided by the OFI letter
of October 3, 1986, and the supplemental EIS dated September 1976.

2. TAGS is compatible with TAPS where separation between the two
pipelines is 200 feet or more. (This assumption is consistent with
the DOl Grant of Right-of-way for ANGTS which stipulates a separation
of 200 feet or more from TAPS, a pipeline operated at elevated
temperatures and ANGTS which would be operated below 32°F as is
proposed for TAGS.)

3. A minimum acceptable separation between two chilled pipelines
operating under Arctic conditions has not been established by
technical evaluation.

D. Compatibility Issues: The compatibility review considered the effect and
consequences of the procedures and mitigation measures proposed in the
Trans-Alaska Gas System Project Description within the context of the
definition of compatibility, and criteria and the parameters established
by the review team.

Of special concern are three of the Special Construction Areas (section
5.2.17), namely Atigun Pass, Sukakpak Mountain Area, TAPS Oil Terminal and
the section dealing with Foreign Pipeline Crossings (section 5.2.8). The
three special areas and section 5.2.8, as presented in the Project
Description, are not considered compatible with TAPS and ANGTS.

1. Atigun Pass (Section 5.2.17.1):

The level of detail reasonably expected at this stage of the project
is that which is required to make a compatibility determination on a
conceptual basis.
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Compatibility among TAGS, ANGTS and TAPS cannot be assured based on
the narrative information and graphic configuration (Figure 5.24)
presented in the project description. The TAGS project description
does not accurately represent the actual proposed location of the
ANGTS pipeline with respect to the existing highway cross section.

The major compatibility concerns through Atigun Pass relating to
proximity are: Construction activities, i.e., blasting, heavy
equipment working over an existing buried pipe and interrupting
highway traffic; excavation of frozen soils around the buried pipe if
necessary for repairs; and effects of frost bulb development on the
highway.

While a final compatibility determination can be made only after a
detailed design has been developed for the area, it is the
Compatibility Team's opinion that it is possible to develop
reasonable engineering solutions to construct two buried, chilled gas
pipelines through Atigun Pass in a manner that would make them
compatible with each other, with TAPS and with the Dalton Highway.

To assure compatibility the engineering design solution for two
chilled gas pipelines through the pass must be coordinated among all
parties concerned prior to construction of the first gas pipeline to
be built.

2. TAPS Oil Terminal (Section 502.17.7):

The project description does not identify pipeline and construction
work done within the Alyeska Terminal Area. Alyeska's position not
to allow pipeline construction through the TAPS terminal, requires
TAGS to locate a primary route around the terminal. State-of-the-art
design and construction procedures do exist and could be applied to
achieve access to the TAGS marine terminal complex in a manner
compatible with the TAPS marine terminal.

3. Sukakpak Mountain Area (Section 5.2.17.2):

The project description identifies conditions in the Sukakpak
Mountain area as basically unsuitable for construction and operation
of the TAGS pipeline. Until a suitable route has been selected a
compatibility determination of this portion of TAGS can not be made.

4. Foreign Pipeline Crossings (Section 5.2.8):

The typical crossing of a buried foreign pipeline by TAGS, as
depicted in Figure 5.12, does not comply with compatibility criteria
II. B(2) of this report. The crossing depicted in Figure 5.12 is to
be revised to insure safe trafficability on foreign pipeline work
pads.
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III. CONCLUSION:

The TAGS stated goal is not to construct within 200 feet of TAPS or ANGTS
unless physical, environmental or safety constraints indicate the need to
construct closer. A 200 foot minimum separation could generally satisfy the
major issues of frost bulb interaction, blasting, protecting the integrity of
TAGS, TAPS and ANGTS and preclude impairment of operation and maintenance.
TAGS having satisfied the deficiencies identified above is capable on a
conceptual basis of achieving compatibility with foreign pipelines. At
locations closer than 200 feet, specific designs will be required prior to
construction to demonstrate no adverse effect to foreign pipelines will occur.
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APPENDIX A

CONTRIBUTORS:

Edward Chacho: Research Civil Engineer (Hydrology) Cold Regions Research and
Engineering Laboratory (CRREL), Fairbanks, AK
Northern Technical Services contract with Northwest Pipeline 1980-81
CRREL, Fairbanks, AK 1981-87

Perry Francis: General Engineer, Bureau of Land Management, Branch of Pipeline
Monitoring, Anchorage, Alaska
Authorized Officer's Field Representative (AOFR), TAPS 1981-87

Arlan Kohl: Bureau of Land Management, Chief, Division of Pipeline Monitoring,
Anchorage, Alaska
Pipeline Staff, Washington, D.C. and Alaska 1971-79
BLM, Chief, Branch of Pipeline Monitoring 1979-87

John Santora: Bureau of Land Management, Ass't. District Manager for Energy and
Minerals, Ukiah, California 1985-1987

. Authorized Officer's Field Representative (AFOR), TAPS 1974-76
Project Manager, National Petroleum Reserve, Alaska 1976-80
Alaska Manager of Government Affairs, Northwest Alaska Pipeline
Company, 1980-83

Francis Sayles: Research civil Engineer (Geotechnical), Cold Regions Research and
Engineering Laboratory (CRREL), Hanover, N.H.
Office of the Federal Inspector, Irvine, California 1981-1983
CRREL, Hanover, N.H. 1962-1981, 1983-1987

Lloyd Ulrich: General Engineer, Department of Transportation, Office of Pipeline
Safety, Washington, D.C.
DOT, Drafting Gas and Liquid Pipeline Regulations 1966-68
DOT, Oversight for Design and Construction, TAPS 1971-78
DOT, Authorized Officer to OFI, ANGTS 1980-87
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Chronology of Compatibility Review Team Activities:

Date

10-27-86

Location

Yukon Pacific Corp

Purpose and Attendees

Compatibility Review Process Briefing
YFC: Noah, Webb, Metz
Gov't: Kohl, Francis,

10-28-86 Federal Building
DSD Minerals Office

Compatibility Review Process
APSC: Moses and Legg

Gov't: Kohl, Francis,

Briefing

10-31-86

11-5-86

11-5-86

11-6-86

1-5-87

1-6-87

1-7-87

Alyeska Pipeline Co.

Federal Building
FAA Bid Room

Yukon Pacific Corp.

Federal Building
E-278

Alyeska Pipeline Co.

Federal Building
Arctic Room

-Yukon Pacific Corp

Compatibility Review Process Briefing
APSC: Brelsford, Harle and Prendeville
Gov't: Kohl and Francis

Compatibility Review Process Briefing
OFI: Berman, Black, Ellis and Kari
Other Gov't: Tileston, Kohl, Francis,
Santora, Ulrich and Sayles

TAGS Project Briefing
YPC: Noah, Webb, Metz, Lowenfells
OFI: Berman, Black, Ellis and Kari
Other Gov't: Tileston, Kohl, Francis,
Santora, Ulrich and Sayles

Receive Draft Project Description
Various Federal, State and Private Agencies

Review of Compatibility Comments
APSC: Brelsford, Harle, Prendeville,
Hilliker and Johnson
Gov't: Tileston, Kohl and Francis

Review of Compatibility Comments
OFI: Kari and Ellis
NWA: Moses, Moles, and Legg
Other Gov't: Tileston, Kohl, Francis,
Santora, Sayles, Ulrich, and Chacho

Review Project Description
YPC: Noah, Webb, and Metz
Gov't: Tileston, Kohl, Francis, Santora,
Ulrich, Sayles and Chacho
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United States of America
Before t..~e

Federal Energy Regulatory Commission

Dock~t No. CP80-

APPLICATION
FEDERAL ~EGISTER NOTICE

OVERALL ~\BLE OF CONTENTS
Exhibits A 'through J Inclusive
Exhibits L Through P Inclusive

V'Jlume I

Application 'Of
~~SKAN NORTh-WEST NATJRAL GAS TRANSPORTATION COMP.~

For a Final Certificate of ?ublic Convenience and Necessity
Pursuant to Section 7 (C) of t..~e Natural Gas Act, as

amended, and Section 9 of the Alaska Natural Gas
Transportation Act yf 1976 to construct and

operate t..~e Alaska Segment of the Alaska
Natural Gas Tr~~sportation System.

'July 1, 1980



UNITED STATES OF AMERICA

BEFORE THE

FEDERAL E~RGY REGULATORY COMMISSION

APPLICATION OF

ALASKAN NORTh'"WEST NATURAL GAS TRANSPORTATION COMPANY

AT bOCKET NO. CP80-

FOR A FINAL CERTIFICATE OF PUBLIC CONVENIENCE
AND NECESSITY AUTHORIZING TEE CONSTRUCTION
AND OPERATION OF THE ALASKA SEGMENT OF TF£

ALASKA NATURAL GAS TRANSPORTATION SYSTEM
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AW1:NDIX,. A

UNITED STATES OF AMERICA
BEFORE THE

FEDERAL ENERGY REGULATORY COMMISSION

)
ALASKAN NORTHWEST NATURAL GAS )
TRANSPORTATION COMP.~ )
-------------)

DOCKET NO. C'P80-

APPLICATION OF ALASKAN NORTHWEST NATURAL GAS
TRANSPORTATION COMPANY FOR A FINAL CERTIFICATE
OF PUBLIC CONVENIENCE AND NECESSITY AUTHORIZING

THE CONSTRUCTION AND OPERATION OF THE ALASKA
SEGMENT OF THE ALASKA NATURAL GAS TRANSPORTATION

SYSTEM

Alaskan Northwest Natural Gas Transportation Company ("Applicant"
or "Alaskan Northwest") hereby submits its application for a
final unconditional certificate of public convenience and necessity
authorizing construction and operation of the Alaska segment of
the Alaska Natural Gas Transportation System (ANGTS), pursuant to
Section 7(c) of the Natural Gas Act, lS U.S.C. §717f(c), Section
9 of the Alaska Natural Gas Transportation Act of 1976 (ANGTA),
lS U.S.C. §719g, and Part 157 of the Commission.'s Regulations.
This application supplements that preViously filed by Alcan
Pipeline Company 11 in Docket Nos. CP76-433 and RM77-6.

11 Effective January 1, 1918, the name Alcan Pipeline Company
was changed to Northwest Alaskan Pipeline Company.
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Specifically, Alaskan Northwest proposes to construE~ and operate
a 4a-inch diameter natural gas pipeline, with a maximum operating
pressure of 1260 psig, and related facilities, including seven
compressor and two meter stations, extending approximately
743 miles from the Prudhoe Bay area of Alaska to a point of
interconnection with the facilities of Foothills Pipe Lines
(Yukon) Ltd. on the Alaska-Yukon border. Alaskan Northwest
proposes to initially transport through these facilities up to an
average daily volume of 2.0 Bcf of natural gas.

Alaskan Northwest is a partnership organized and existing under
the laws of the State of New York. Participants in the partner
ship are all affiliates of major natural gas transmission compa
nies. ~ These companfes represent a major segment of the natural
gas industry in the United States and supply gas_ultimately
consumed in 39 states and the District of Columbia. In 1979,
these companies, through their affiliates, sold in excess of
25 percent of all natural gas sold in the United States.

Northwest Alaskan Pipeline Company ("Northwest Alaskan") has been
selected by the ~laskan Northwest partnership to be its operating
partner. Northwest Alaskan is au~~orized to do business in the
States of Alaska, Utah, Montana, California, Idaho and in the
District of Columbia. Northwest Alaskan's principal place of
business is 136 East South 1emple, P.O. Box 1526, Salt Lake City,
Utah 84110.

~ Members of the partnership include Northwest Alaskan Pipeline
Company - an affiliate of Northwest/Fipeline Corporat~on and a
subsidiary of Northwest Energy Company; ~~erican Natural Alaskan
Company - an affiliate of Michigan-Wisconsin Pipe Line Company and
a subsidiary of American Natural Resources, Inc.; Calaska Energy
Company - an affiliate of Pacific Gas Transmission Company and a
subsidiary of Pacific Gas and Electric Company; Northern Arctic
Gas Company - an affiliate of Northern Natural Gas Company anq a
subsidiary of InterNorth, Inc.; Pacific Interstate Transmission
Company (Arctic), an affiliate of Pacific Interstate Transmission
Company and a subsidiary of Pacific Lighting Corporation; Pan
Alaskan Gas Company - an affiliate of Panhandle Eastern Pipe
Line Company; and United Alaska Fuels Corporation - a subsidiary
of United Gas Pipe Line Company.
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The names, titles, and mailing addresses of the persons to whom
all correspondence and communications concerning this application
shou.ld be addressed are as follows: ---

For Alaskan Northwest Natural
Gas Transportation Company:

John G. McMillian
Chairman of the Board
of Partne.rs

Alaskan Northwest Natural
Gas Transportation Company

Po o. Box 1526
Salt Lake City, Utah 84110

Rush Moody, Jr.*
Akin, Gump, Hauer & Feld
1333 New Hampshire Ave., N. W.
Suite 400
Washington, D.C. 20036

David K. Watki.ss*
Watkiss & Campbell
310 N. Main Street,
Salt Lake City Utah

Suite 1200
8411.0

For Northwest Alaskan Darrell B. MacKay*
Vice President, Regulatory

and Governmental Affairs
Nor~~west Alaskan

Pipe·line Company
1801 K Street, N.W., Suite 901
Wa~hinqton, D.C. 20006
./ .,'"

Cuba Wadlington, Jr.*
Director, Regulatory Affairs
Northwest Alaskan
Pipeline Company

1801 K Street, N.W., Suite 901
Washington, D.C. 20006

* Designated to receive service under Section 1.17(c) of ~~e

Commission's Regulations.
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APf'&tl>IX A

I. APPROVALS REQUIRED FOR FINAL CERTIFICATION

On September 22, 1977 the President, pursuant to Section 7 of
ANGTA, 15 U.S.C. §71ge, issued his Decision and Reoort on ~~e

Alaska Natural Gas Transportation Svstem in which he selected
the Alcan proposal as the ANGTS. 11 This decision followed the
discovery in 1968 of the largest accumulation of natural gas
reserves in the United States at Prudhoe Bay, Alaska; the filing
of competitive applications with the Federal Power Commission
pursuant to Section 7 of the Natural Gas Act for authority to
transport these reserves to the lower 48 states; the passage of
ANGTA by Congressj two years of formal eVidentiary hearings
before the Federal Power Commissionj the formal recommendation to
the President by that Commissionj comments to the President by
all interested governmental agencies and departments on such
recommendation; and, execution of the Agreement on Principles
between the United States and Canada.

On December 16, 1977, the Federal Energy Regulatory Commission
issued to the ANGTS Sponsors certificates of public convenience
and necessity authorizing the construction and operation of the
ANGTS, conditioned upon satisfaction of the relevant terms and
conditions contained in ~~e President's Decision and Reoort and
resolution of related matters including variable rate of return
prOVisions, system design a~d pipe selection, capital cost esti
mates, and tariffs.

In the subsequent two and one-half years since issuance by the
Commission of conditional certificates, there have been many
delays in the ANGTS, largely outside the control of the Applicant.
During this time, however, the governments of both Canada and the
United States have established a structure under which the ANGTS
can now be successfully completed. Also, numerous regulatory
approvals required for construction and operation of the ANGTS
have now been obtained, including: app~oval of the Alaskan
Northwest partnership agreement; approval of the Alaskan Northwest
tariff; establishment of the incentive rate of return (IROR)
mechanism; establishment of ~~e Alask~. segment design speci
fications; approval of pre-building'~f a portion of the southern
Canada and lower 48 state portions of ~~e ANGTSj and the establish
ment of technical and enviro~~ental stipulations for construction
of the system. In addition, the Office of the Federal Inspector
has been established pursuant to Reorganization Plan No.1.

11 The President's Decision was ratified by a Joint Resolution
of Congress on November 2, 1977. (H.R.J. Re~ 621; Pub. Law No.
9S-108, 91 Stat. 1268).
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This application requests approval of the following three matters
yet to be resolved, which require the submission of further
information by the Applicant prior to issuance of a final uncon
ditional certificate of public convenience and necessity: (l)
approval of the remaining parameters necessary to implement the
incentive rate of return mechanism - specifically, tne Certifica
tion Cost Estimate (CCE) and the Center Point; (2) approval of
Applicant's plan for the private financing of the Alaska segment
of the ANGTSj and," (3) a determination that the Project costs are
not unreasonably different from those considered as part of the
President's Decision and Reoort and, therefore, that the Project
continues to be in the national and public interest. 11

By this Application Alaskan Northwest further requests (1) ~~at

the labor index or indices used to deflate actual project labor
costs be those explicity defined in the terms and conditions of
the Project Labor Agreement; and, (2) that the CCE be adjusted to
reflect the actual third-party' monitoring and other government
related costs in establishing "the Cost Performanc~ Ratio.

Finally, Applicant requests the Commission to separately docket
this Application and establish a new restricted service. list.
Applicant asks that a new restricted service list be compiled
because of the burden and expense of serving the voluminous
materials associated with this filing upon the hundreds of parties
in Docket No. CPi8-123 et aI, who have not actively participated
in these proceedings. ----

!I The Applicant is filing concurrently herewith an aoolication
for a Presidential Permit, pursuant to Executive Order 10485,
authorizing the construction, connection, operation, and mainte
nance of facilities on the International Boundary between Canada
and the United States. In addition,...... 'tb.e following matters will
require Commission action prior to construction of ~~e Alaska
segment: establishment of the carbon dioxide content of ~~e gas
to be transported; and final resolution of Commission Order No.
45, which found that the construction and operation of ~~e Prudhoe
Bay gas processing facilities remain the responsibility of the
Alaska North Slope producers. Finally, the following matters
related to the construction and operation of the Alaska segment
will be the subject of future filings: approval of shipper
tariffs; approval of downstream transportation and exchange
agreements; any necessary approvals-to export and import Alaskan
gas; and certification of the remaining portions of ~~e ANGTS
Eastern and Western Legs not preViously certificated in the pre
build proceedings.
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Applicant recognizes that the Commission·can take no action at
this time concerning approval of a plan for ~~e private financing
of the Alaska segment and the comparison of the 1977 and 1980
capital cost estimates. The financing plan cannot be submitted at
this time because Applicant recently entered into both a Coopera
tive Agreement and a Joint Statement of Intention with the
principal North Slope producers - Exxon Corporation~tlantic
Richfield Company, and Sohio Alaska Petroleum Company. The
Cooperative Agreement provides for a joint sharing of the costs
of finalizing the engineering and design of both the ANGTS Alaska
segment and the Prudhoe Bay gas processing facilities. The Joint
Statement of Intention defines the process to develop a financing
plan for ~~e Alaska segment, including significant producer par
ticipation. Execution of these agreements will facilitate
completion of the final financing arrangements necessary for
construction and operation of the Alaska segment.

Additionally, as part of_its financial exhibits, Alaskan Northwest
will submit pro forma statements of operating revenues, expenses,
and income for the first five years of operation ~t full capacity,
the projected cost'of service for the Alaska segment, and an.
analysis of the marketability of Alaskan gas during the life of
the project. Thus, the Commission determination that the ANGTS
continues to be in the national and public interest, and therefore
shou~d be finally certificated, cannot be made until the above
described material has been ~ubmitted for review and approval.
Accordingly, the Commission must defer its comparison of the 1977
and 1980 cost estimates pending review of such materials. None
theless, Applicant believes that t."'le maqni tude of the data in the
instant filing, and t."'le mandate of Section 9 of ANGTA requiring
issuance of all ANGTS approvals as soon as practicable, requires
submission of its CCE and Center Point request at this time.
This will facilitate their timely consideration while Applicant
simultaneously finalizes and submits its financing plan and
related 'materials for later Commission ~eview ~nd approval.

II. THE CERTIFICATION COST ESTIMATE AND CENTER POINT REQUEST
"-

The Certification Cost Estimate and-risk analyses which support
the Center Point requested are submitted herewi~"'l as Exhibits K
and Z-7.

To aid in the understanding' of the CCE and t.~e Center Point
request, and to ensure ~~e expeditious approvals of bot.~, Appli
cant is also submitting, as exhibits herewith, the location and
description of the facilities to be constructed; flow diagrams;
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alignment sheetsj desiqn criteria; and an environmental engineer
ing manual. ' .v
The following are brief summaries of these latter exhibits, which
are introductory to the more detailed description of the exhibits
con~aining the CCE and the. Center Point risk analys~~

A. Location and Descriotion of Facilities To Be Constructed

1. Pipeline

The Alaska segment of the ANGTS will commence at the discharge
s~de of the gas plant facilities in the Prudhoe Bay field. §I
The processing facilities will receive the gas from the produc
tion fields and treat and compress it to a delivery pressure of
1260 psig with a temperature of approximately 25° to 30° F. The
gas to be transported will be provided to the pip9line from ~~e

gas plant with a gross ~eating.value of 1100 Btu/SCF.

The pipeline itself will have a 48-inch outside aiameter, 'and a
pipe wall thickness which will vary from 0.600 to 0.864 inches,
depending upon location. Internal pipe coating and a thin film
external pipe coating will be applied to all sections of ~~e
pipeline as needed. With the exception of three aerial crossings,
the pipe will be installed, in the buried mode at depths of from 5
to 16 feet. The pipeline operating temperature of the gas will
be between 0 0 F and +32 0 F under normal conditions.

The pipeline has been desiqned to minimize the effects of frost
heave through insulation of 'the pipe, overexcavation, and/or rerout
ing to avoid soil problems. Such additional initial capital costs
will reduce operation and maintenance costs over the Project life.

~ On certain eL~ibits - G, G-l, K and Z-6 - there appears a
statement that the information contained therein is deemed by
Applicant to be confidential and/or proprietary. Applicant
hereby waives confidentiality but pre$~rves its proprietary
rights to such information.· ./

Additionally, while certain other materials may require review
and/or approval by the Office of ~~e Federal Inspector pursuant
to the President's Decision and Report, they are submitted here
with for informational purposes and as background to the CCE and
Center Point requests.

§I These facilities will include unit processes for carbon
dioxide and water removal; natural gas liquids extraction, separa
tion, and selective blendingj and sales gas compression and
refrigeration. The plant desiqn and construction, as well as the
operation plans and engineering and economic estimates proposed
in the R.M. Parsons studies, and submitted by Atlantic Richfield
Company for Commission review in Docket No. RM79-19, are adopted
by reference for purposes of this application.
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The pipeline will parallel the Trans Alaska Pipeline System
(TAPS) in a southerly direction to Milepost 274 near Prospect
Creek, Alaska. The pipeline will then follow TAPS in a south
easterly direction to Milepost 535 at Delta Junction. At this
point the pipeline will diverge from the TAPS route, continuing
in ~ southeasterly direction to the Alaska-Yukon bor~r at approxi
mately Milepost 743, where it will interconnect with the Canadian
segment of the ANGTS. The specific pipeline route utilizes
existing transportation corridors and maximizes use of existing
facilities such as workpads, access roads, and material and
disposal sites. The route avoids, to the. greatest extent possible,
TAPS and other pipeline crossings, highway crossings, frost
susceptible areas, and other sensitive areas, to minimize adverse
impac:s to the environment and on the socioeconomic structure
adjacent to the route.

The pipeline will cross 24 major streams requ~r~ng special con
struction considerations, such as heavy-wall pipe, continuous
concrete coating, or set-on concrete weights. At three major
streams, aerial crossings will be utilized. 'Additionally, there
will be 38 uncased road crossings, 35 road crossings with 56-inch
casings, and ten road crossings with 56-inch casings. :ur~~ermore,

the pipeline will cross T~~S at 23 locations and the TAPS fuel
gas line at ten locations.,, , .

Section l3(b) of ANGTA, 15 U·.S.C. §719k(b), prOVides that the
State of Alaska may transport its royalty gas in the ANGTS and
withdraw such gas within Alaska. Both the Applicant and ~~e

Office of Pipeline Coordinator, State of Alaska, have made analy
ses of the existing, potential, and projected gas markets within
the State and the alternate fuel availability in these markets.
Based upon these studies the Applicant has concluded that six
intermediate gas taps should initially be provided in ~~e State
of Alaska. 1/

Exhibits F, F-I, F-II, F-III, F-IV, and G describe in greater
detail the location of facilities, ~~e rights-of-way, flow diagrams,
and flow rates. Exhibit Z-6 contains'~e alignment sheets.
Exhibits Z-9.0 and Z-9.l set forth in greater detail ~~e pipeline
and civil design.

2. Comoressor and Meter Stations

To-provide the· initial design flow rate capacity of 2.0 Bcfd,
seven compressor stations will be required, each rated at 26,500

1/ While these market areas demonstrate the highest probability
of future need for gas deliveries, ~~e Applicant will consider
adding additional points to the extent other points can be justi
fied. When there is a specific proposal for gas service, Applicant
will then file for the additional authorizations necessary to
provide deliveries, including authorizations for any additional
facilities required.



horsepower. ~ Two refrigeration units will be installed at
each compressor station to maintain the pipeline gas temperature
within the temperature range of 0 0 to 32 0 F. Gas heaters will be
installed at Compressor Stations No. 2 and No. 4 to assure that
gas temperatures will be maintained above the hydrocarbon dew
point of the mixture under. all operating conditions__ Each com
pressor station will include buildings for the compressors,
refrigeration equipment, utilities, flammable liquids storage,
gas scrubber units, pumps, and living quarters.

Two metering stations will be provided, one to measure the quantity
of gas supplied to the pipeline from the Prudhoe Bay gas processing
facilities, and the other to measure the gas delivered to the
Canadian segment at the Alaska-Yukon border.

Exhibit Z-9.2 sets out in greater detail the compressor and meter
stations design.

3. Other Facilities

In addition to the pipeline and the compressor and meter sta
tions, there will be a supervisory control system, a communica
tions system, operation and main~enance facilities, and temporary
facilities. The superviso~y control system will operate the
pipeline, .perform related system balancing, and coordinate func
tions with the gas processing plant and the Canadian segment.
The supervisory control system master station will be located in
Fairbanks at the Operations Control Center. This center will
include the dispatcher console, which will provide the monitoring
and control equipment necessary for centralized operation of the
Alaska segment of the Project. Backup control facilities will be
provided at Compressor Station No. 11.

A communications system will be installed to support the super
visory control system, and will include voice and data transmis
sion systems, a mobile radio system, and a records communications
system. The data communications syst~m will intertie with all
other pipeline segments of the ANGTS~ both in Canada and the
United States. .

Operation and maintenance facilities will be located at four
sites along the pipeline and will include warehouses for storing
project spare parts, as well as garages, maintenance shops,
offices, and living quarters.

Temporary facilities will include ~~ose facilities required to
support the construction phase activities, including seventeen
pipeline construction camps with approximately 15,000 beds, seven

§I With the future installation of nine additional stations
the segment flow rate capacity could be expanded to 3.2 Bcfd in
the future.
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compressor station construction camps with approximately 1,800
,beds, 12 airfields, access roads, approximately 300 material and
disposal sites, and a pipe yard to receive mainline pipe for the
coating, welding, and insulating of such pipe.

Exhibits Z-9.3, Z-9.4 and Z-9.5 describe in qreater.~tail the
supervisory control system, the communications system, operations
and maintenance facilities, and the temporary facilities.

4. Environmental Safeguards

Applicant has carried out an extensive planning program on means
to minimize the potentially adverse environmental consequences of
construction, resulting in the development of an environmental
engineering manual. This has been developed by examination of
potential environmental problems that could be encountered during
all phases of construction on all facilities to be constructed,
including temporary facilities. Applicant will define the mitiga
tive measures ~~at must'be taken by all contractors regarding
protection of all species of fish, wildlife, and vegetation
affected by construction.

Additionally, air and water quality plans, liquid and solid waste
discharge plans, noise mitigation plans, hazardous substance
plans~ pesticides, herbicides and chemical plans, ~~d petroleum
hauling and spill plans will.be developed. To insure that these
plans are followed, specific environmental control standards will
be incorporated into the contracts with all execution contractors.

The environmental engineering manual is in Exhibit Z-l.l.

B. Certification Cost Estimate

The Certification Cost Estimate for the Alaska segment was prepared
in accordance with the President's Decision and Reoort, the
directions of the Commission in Conditions Nos. 7 and 8 of Order
No. 31, the Certification Cost Estimate 'format criteria developed
by the Alaskan Delegate, ~/ and Sectia,g 157.14(a)(13) of ~~e

Commission's regulations, 18 C.F.R. '9'157 .14(a) (13).

Under Finance Condition No.2 of the President's Decision and
Report, the CCE filing must allow a comparison of the 1980 esti
mate with the estimate filed by Alcan in March 1977. In order to
allow this comparison, the Certification.Cost Estimate filing
format criteria developed by the Alaskan Delegate requires the
recasting of the March 1977 estimate into the same format and the
same base year dollars as the CCE. Alaskan Northwest's certifica
tion cost filing fully complies with these requirements.

2/ Alaskan Delegate's Report on Cost Estimate Formats noticed
August 6, 1979 in Docket Nos. CP78-123 ~ al.
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The CCE is submitted in January 1980 dollars. The estimate is a
complete estimate for ~~e purposes of obtaining a final certificate
of public convenience and necessity from the Commission and of
serving as the basis for the incentive rate of return determina
tions. - Alaskan Northwest believes that this is the most accurate
esti~ate that could be prepared for submittal with -this application.
However, as contemplated by the President's Decision and Reoort,
this estimate will not be the final cost estimate. The engineering,
design, and alignment of the Alaska pipeline were "frozen" as of
April 30, 1980 in order to prepare this certification cost filing
in accordance wi~~ a procedural timetable which will allow ~~e

issuance of a final certificate to Alaskan Northwest by early
1981. Further design and engineering will take place between
April 30, 1980 and the time that Alaskan Northwest presents its
final design cost estimate and construction schedule to the
Federal Inspector (i.e., prior to the commencement of construction),
in accordance with Condition-No. I-5 of the President's Decision
and Reoort. Any chang~s in the cost estimate resulting from
design changes after April 30, 1980 will be submitted to the
Federal Inspector pursuant to the President's Decision and Reoort
and Condition No. 9 of Order No. 31.

The cost estimates submitted herewith reflect costs associated
with numerous changes in the design of the facilities that have
taken place since the President's Decision and Reoort, resulting
from increased government requirements, the delays in scheduling
that have occurred since such Decision, which have been largely
outside the control of Applicant, the organizational changes that
have been made as a result of that Decision and Reorganization
Plan No.1, and other factors enumerated in Exhibit K.

The Certification Cost Estimate submitted herewith was prepared
and premised on ~~e following assumptions: (1) all governmental
approvals are obtained in the time frame included in the major
milestone schedule; (2) the final desiqn is acceptable for Notice
to Proceed applications and construction bid inquiries; (3)
market conditions at the time of placement of major purchase
orders are generally the same as ass~ed in the CCE; (4) an
adequate supply of a competent and trained work force will be
available; (5) competitive fixed unit-rate bids can be obtained;
(6) an adequate supply of contractor-owned construction equipment
will be available to minimize the effects of competition between
contractors in obtaining such equipment; (7) a Project Labor
Agreement 10/ can be executed which contains the same terms and
conditions regarding work rules, justification, and rates of

10/ The Project-Labor Agreement is expected to apply to all of
the various labor unions whose members work on the Project.
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pay currently in effect in Alaska, wi~~ escalation to be held'
within the current Presidential wage guidelines; and (8) a
construction work schedule of lO'hours per day, 7 days per week
will be in effect.

-
The ~CE for the total Alaska segment is $7.9 billion~ This
includes $4.1 billion fo'r pipeline and civil work, $887 million
for temporary facilities and services, $693 million for compressor
and metering stations, $97 million for communications and super
visory systems, $53 million for operation and maintenance facil
ities, $1.2 billion for project directorate, including Project
Management Contractor (PMC) costs, and $846 million for the
normal contingency allowance. 11/ These costs are in January
1980 dollars and exclude any finance charge or an allowance for
funds used during construction.

C. Center Point Justification
,.

In Order Nos. 31 and 31-B the Commission provided_that the ANGTS
Sponsors could use either a formula approach for establishing the
appropriate Center Point, or could request a Center Point without
reference to the formula " ••. if a major change had occurred in
the project which would result in a total estimated cost for the
project, including likely overruns, that exceeded the estimates
in the [President's] Decision." Order No. 31-B at 4. In Order
No. 31-B the Commission further provided that "[t]he exhibit
dealing with the Center Point should assess the likelihood of
abnormal events that could increase costs which are not covered
under the Change in Scope mechanism and the impact on costs that
these events would have. This information will be used to set a
Center Point that compensates for the possibility of abnormal
events increasing costs." Order No. 31-B at 8.

Because of both the design changes and schedule delays that have
taken place since issuance of t.."le President IS Decision, the
Applicant has chosen to request a Center Point without reference
to the CCE. The Center Point requested,' 1.292, is based upon
risk analyses of abnormal or unlike~~~vents t.."lat could affect
Project costs, and events examined in such analyses specifically
do not include those contemplated by either t.."le change in scope
or design change mechanisms.

111 This normal contingency allowance represents the expected
value of the distribution of Project costs resulting from in-scope
estimating uncertainties associated with the base c9st estimates.
In-scope estimating uncertainty is defined as the variation in
Project costs and schedules resulting from: accuracy of material
quantities estimates; human productivity assumptions; e~ipment

reliability assumptions; engineering/design development; accuracy
of scheduled durations; and accuracy of bid specifications based .
on current Project definitions.



To develop the cost impact of abnormal events, Applicant first
defined over 100 possible events, each of which was assigned to
one of the three Order No. 31-8 categories: abnormal events,
design changes, and scope changes. Applicant then defined the
occurrence probability for each event classified as abnormal, the
ranqe of cost impact, and the schedule impact.

Three values were established for each cost: the most likely
value; the value representing a 10 percent probability that costs
will be less than the value; and the value representing a 10 per~

cent probability that costs will be greater than ~~e value. A
similar range of schedule delays was developed for those events
that could affect Project schedule. From these analyses a range
of cost impacts was determined which formed the basis for the
selection of the Center Point requested.

Applicant also has prepared a list of those events which will
qualify as either a design change or change in scope and which
were specifically excluded from the abnormal events examined in
the Center Point risk analyses. 1£1

III. OTHER IROR MATTERS

In addition to the uncertainties associated with the CCE and the
Center Point, Applicant has identified two other issues ~~at

affect the IROR procedure: the appropriate labor cost indices
used to deflate actual Project labor costs; and the trea~~ent of
third-party monitoring and ~~her government-related costs.

A. tabor Indices

In Order No. 31 the Commission stated that the actual capital
cost (the sum of direct construction costs actually incurred in
constructing ~~e pipeline) should be adjusted to eliminate the
effects of general inflation prior to calculating ~~e Cost Perform
ance Ratio and the IROR. W For ~~is purpose, the Commission
prOVided an inflation adjus~~ent mechanism to deflate direct con
struction costs (excluding interest during construction) to
base-year prices for comparison with the CCE.

12/ This list is found at Exhibit Z-7, Section S.O.

111 Order No. 31 at 111.



Applicant, in accordance with the Commission's invitation in Order
No. 31-B, 1!1 proposes that the proper labor cost index component
to the composite index for the inflation adjustment mechanism should
be that index or indices which are explicitly defined in the terms
and conditions of the Project Labor Agreement. The adoption of a
labor index or set of indices by Applicant prior to.~~gotiating

actual wage rates and escalation clauses in the terms and conditions
of the Project Labor Agreement will severely limit Applicant's
ability to reduce costs. Such predetermined indices will establish
an artificial floor for wage rate discussions and thus constrain its
negotiating position. This will undoubtedly result in higher Project
labor costs than if the labor indices were not predetermined.

B. Third Party Monitoring Costs

Under the terms of the Mineral Leasing Act and certain other federal
and state statutes, Applicant is obligated to reimburse federal and
state agencies for certain categories of expenditures involving the
Project. In preparing the CCE, APplicant requested and received an
estimate of reimbursable costs that would be incurred by various
federal and state agencies. Applicant has' not made an independent
evaluation of the validity of these estimates. For submission pur
poses, these costs have been included in the CCE. However, Applicant
proposes that the CCE be adjusted to equal the actual capital costs
for third-party monitoring: and other government-related costs for
the determination of the Cost Performance Ratio. Applicant should
not be required to accept a ~ost Performance Ratio based. in part on
cost estimates or the subsequent actual costs that were not prepared
under its supervision or control. l2/

14/ In Order No. 31-B the Commission stated as follows:

In order to allow the sponsors to more fully develop detailed
proposals for the labor cost portion of ,the composite index within
the general framework established in Order No. 31, and for the
Commission to review these proposals, the Commission will reserve
a final decision on the exact specifications of ~~e labor component
of the composite index until the sponsors have filed their Certifi
cation Cost and Schedule Estimates. With the filing of the Certifi c

cation Estimates, the Commission expects the sponsors to specify in
detail the quarterly or annual cost categories for labor and the
measure of labor wage rates' for each cost category ~~at they propose.
After reviewing the specific proposals submitted by the sponsors
concerning labor cost indices, the Commission will approve or modify
these proposals in conjunction with its consideration of the Certi
fication Estimates.

Order No. 31-8 at 30.

~ Examples of the costs included are a $50,000,000 Community
Impact Contingency Fund, training expenses to upgrade the skills·
of local welders, and $22,000,000 to construct a jail and expand
a hospital wing.
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CONCLUSION

Wherefore, for all the foregoing"reasons, Applicant, Alaskan
Northwest Natural Gas Transportation Company, a partnership
constituted as shown herein, respectfully requests the Commission
to: . (1) expeditiously review and approve the Certiflcation Cost
Estimate, as submitted herein! and a Center Point of 1.292; (2)
permit the use of the index or indices in the Project Labor
Agreement for deflation of direct construction labor costs; (3)
provide for adjus~~ent of the CCE to reflect actual third-party
monitoring and other government-related costs in computing the
Cost Performance Ratio; (4) defer its comparison of the 1977 and
1980 cost estimates pending submission of Applicant's financing
plan and related materials; and, (5) issue to Applicant a final
unconditonal certificate of public convenience and necessity after
review and approval of Applicant's financing plan.

Respectfully submitted,

Alaskan Northwest Natural Gas
Transportation Company

/s/ John G. McMillian

JOr:N G. McMILLIAN
- Chairman of the Board of Partners

Dated at Washington D.C.
This 30th day of June, 1980
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EXEIBIT E'

LOCATION OE' E'ACILITIES

The location of the proposed pipeline and related facili
ties to be constructed are generally described in this
Exhibit. These facilities constitute the Alaska Segment of
the Alaska Natural Gas Transportation System (ANGTS), extend
ing from Prudhoe Bay to the AlaskajYukon border.

1.0 RELATIONSHIP TO TEE ANGTS

"

Fiqure E'-1-1 displays the total ANGTS, including the Alaska
Segment, the Canadian Segment, and the two Lower 48 Segments
(Eastern Leg and Western Leg). This map shows the relation
ship of ~~e Alaska Segment, consisting of about 143 miles of
pipeline, to the total ANGTS, which extends over a route of
approximately 4,800:~iles.

The pipeline system is designed for an initial annual average
flowrate of 2,000 million standard cubic feet per 'day (MMSCFD)
of natural gas from the Prudhoe Bay field, wi~~ 70 percent of
the gas delivered to_the Eastern Leg, and 30 percent to the
Weste::-n Leg.

The Alaska Segment can transport up to 3,200 MMSC:D through
the addition of nine inter.nediate compressor stations.

1-1
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Docket No. cpeo
Exhibit F
Hearing Exhibit No.

ALASKA SEGMENT FACILITIES

Figure F-2-1 displays a map of the Alaska Segment of the
ANGTS. indicating the proposed general pipeline route. and
highlighting the major planned facilities. Additional
details are contained in the exhibits noted below concerning
the facilities to be constructed or acquired, and the effects
on existing facilities as a consequence of the proposed con
struction.

o Exhibit Z-l discusses the environmental considerations
that relate to location of the proposed facilities.

o Exhibit Z-9 discusses the engineering and design
criteria that relate to the route selection and,
facility design.

2.1 PIPELINE GENERAL DESCRIPTION

'The map in Figure F-2::"1 shows the proposed pipeline route,
originating at Prudhoe Bay in northern Alaska corresponding
to Milepost O. The pipeline connects at this originating
point to the Prudhoe Bay gas conditioning plant through the
metering station at this location.

The pipeline route runs adjacent to the Trans Alaska Pipeline
System (TAPS) in a southerly direction to about Milepost 274
near Prospect Creek. The pipeline then turns in a southeasterly
direction to about Milepost 535 at Delta Junction.,

At Delta Junction the line diverges from the TAPS route, and
continues in a southeasterly direction to the Alaska;Yukon
border at about Milepost 743 ..~~ this point at ~~e Yukon
metering station, the Alaska Segment of the pipeline connects
to the Canadian Segment.

The total pipeline length is approximately 743 miles, con
~isting of 48-inch 0.0. pipe operating at 1260 psig design
pressure. The pipeline will be buried except for 3 aerial
crossings.

A-21
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2.2 COMPRESSOR STATIONS,
The map in Figure F-2-1 displays the locations for the
compressor stations. In order to transport ~~e design flow
rate of 2,000 MMSCFD, seven compressor stations are planned as
shown {Stations 2, 4, 7, 9, 11, 13, and lS}. Nine other
compressor station sites are also identified on ~~e map,
representing locations for future system expansion, providing
a total of sixteen locations as shown on the map.

Additional design data concerning the compressor stations is
provided in Exhibits 0, 0 I and 0 II, inclUding their loca
tions uld size {rated horsepower}.

Also shown are the connections at the Prudhoe Say purchase
point and the sales point at the Alaska/yukon border, together
with the location of intermediate points of connection
within Alaska.

2.3 . METER STATIONS

Meter stations are provided at two locations; the, gas 'receipt
point at Prudhoe Say and the delivery point to the Canadian
Segment at the Yukon border. Exhibits 0 and Z-9.2 provide
additional data concerning the Meter Station design.

2.4 OTHER P~kNNED FACILITIES

The map in Fiqure F-2-1 also shows the location of o~~er

planned facilities, inclUding the construction camps and
airfields, commercial and military airfields, and ~~e Fair-
b;nks Headquarters. .,~~

The Operations Control Center (OCe) will be located at
Fairbanks, and will monitor and control pipeline operation
from that point.

Other related facilities are discussed in ~~e other exhibits
referenced in 2.0 above, including the communications system,
material sites, pipeline double-jointing facilities, material
storage yards, and Operating and Maintenance Facilities.

1~-30
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EXHIEIT F-I

FACTORS CONSIDERED IN USE OF

JOINT RIGHTS-OF-WAY

-

Consistent with good pipelining practice, in order to mini
mize ecological disturbances in the area of the pipeline, to
facilitate the acquisition of rights-of-way, and to ease or
eliminate pipeline construction and operating di·fficulties,
existing rights-of-way and areas adjacent to existing rights
of-way will be utilized to the maximum extent practical.

1.0 PIPELINE ROUTE

Exhibit Z-l (EnVironmental Engineering Manual), Exhibit Z-6
(Alignment Sheets) and Exhibit Z-9 (Design Manual) of this
application prOVide a deta~led description of the rights-of-way
which will be used, .and contain alignment drawings and maps
shoWing other facilities in the area including unrelated
pipelines, electric power lines, highways and railroads.

The route of the proposed pipeline was selected so that the
line will be constructed adjacent to the existing Trans
Alaska Pipeline System (TAPS), the Prudhoe Eay Haul Road and
the Colden Valley Electric Association's power line, where
feasible, from Prudhoe Bay to Delta Junction, a distance of
approximately 548 miles. From Delta Junc~ion, ~"1e pipeline
will generally follow ~~e Alaska Highway and the Haines .
Pipeline corridor to the AlaskajYukon border, a distance of
approximately 195 miles.

_0" ._~

1-1
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2.0 USE OF EXISTING RIGHTS-Of-WAY

The proposed joint use of rights-of-way includas the Haines
Pipeline and portions of ~~e TAPS anticipated permanent
right-of-way. The primary reason for their use is to uti
lize the existing utility corridor and to avoid the proli
feration of right-of-way "scars" across· the landscape.
Joint use of these rights-of-way also reduces cost by utili
zing existing clearing and grading.

3.0 USE OF EXISTING FACILITIES

Use of existing facilities is described in detail in ~~e

Exhibits referenced' in Paragraph 1.0, Pipeline Route. A
summary of these facilities follows:

o The existing right-of-way for the Haines Pipeline
will be used in selected locations sou~~ of Fairbanks,
and also south of Delta.

o The Prudhoe ~ay Haul Road will be used for regional
access north"of the Yukon River.

o The Elliott Highway will be used for regional acc:es's
north of Fairbanks.

o The Richardson Highway will be used for regional
access south of Fairbanks.

o The Alaska Highway 'will be used for regional access
south of Delta.

o The existing workpad, built for the TAPS oil pipe
line, or new extensions ~~ereto, will be used for
construc~ion adjacent .~:~~~e TAPS pipeline where
possible.

o The gas pipeline will cross ~~e Yukon River uti
lizing the existing bridge.

o Existing secondary roads will be used for pipeline
access to the greatest extent possible.

o Existing gravel pits, if available, will be used for
a source of construction material~

o Existing camps along ~~e proposed gas pipeline route
will be used for temporary construc:tion facilities
to the greatest extent posssible.
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3.0 USE OF EXISTING FACILIT!ES (Con~inued) .-
o Fort Wainwright will be used for temporary construc

tion facilities.

o Airstrips and material storage yards from the TAPS
facilities will be utilized to the greatest extent
possible.

o South of Fairbanks, existing airfields at Tanacross
and Northway will service the Sears Creek, Tok and
Northway camps. The military airfield at Fort
Greely (Al~en Army Airfield) will service the Delta
camp. The Fairbanks International Airport will be
used as the project central airfield for major
traffic operations. Commercial air ~arriers will be
used whenever possible.

o The existing Alaskan infrastructure will be utilized
to the maximum practical extent, including use of
existing highways, railroads, road transport ser
vices, commercial communication systems and seaports
such as Seward; Anchorage, Valdez and Prudhoe Bay.

4.0 .. ROUTING DEVIATIONS

Applicant intends to use ~~e rights-of-way and facilities as
described as of ~~e date of ~~is filing, or amen~~ent or
supplement ~~ereto. However, it is understood ~~at ~~e

actual construction of the proposed facility may require
deviations because of unanticipated obstacles or diffi
culties, including those encountered due to terrain features,
environmental and cultural resource considerations, socio
economic or other events that ~? occur subsequently.
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EX.t.iIB IT F- II

FACTORS CONSIDERED IN LOCATING E'ACIL·I!1!-IES

IN SCENIC HISTORIC RECREATIONAL OR

WILDLIFE ARE.a.S

Applicant states ~~at the proposed Alaska Segment of the
Alaska Natural Gas Transportation System, as proposed, will
be routed through the northern edge of the Tetlin National
Wildlife Refuge. This particular routing was planned prior
to the establishment and dedication of the Refuge, and there
is no reasonable ~rternative available. Any other routing
for the pipeline to bypass 'the Refuge, would involve sub
stantial additional environmental damage (i.e., longer
access roads, more pad materials and encroachment into
undisturbed areas) because the pipeline would not then be
making use of existing rights-of-way through the area.
These rights-of-way include ~~e Alaskan Highway and the

, former Haines-Fairbanks oil pipeline corridor, within which
~~e gas pipeline will ~e constructed. The Department of
Interior, which has jurisdiction over this area has. been
consulted. In a letter to Northwest dated January 11, 1980
(ALOI.OIOl), Interior's Authorized Officer, Mr. William M.
Toskey, stated: "It is the intent of the Department to act
as expeditiously as possible to issue a right-of-way grant
for the construction of the proposed pipeline across the
proposed Tetlin National Wildlife Refuge ..•. " Applicant
believes that the extensive stipulations for environmental
protection to be attached to the r~ght-of-way grant by ~~e

Depar~~ent, and made applicable to other pipeline cons~~ction

activities in Alaska, are adequate- to encompass const~~ction

in the Tetlin Refuge. These stipulations, worked out over a
two-year period wi~~ all conce·rned Federal agencies--ar.d
specifically including the u.S. Fish and Wildlife Service--are
one of the bases for applicant's cost estimate and o~~er

planning. Site-specific stipulations, specifically for the
Refuge, are not expected to impose any highly unusual require
ments, and the general nature of construction in that area
should be essentially ~~e same as elsewhere.

1
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EXHIBIT F-III

STATEMENT ON ADOPTION OF GUIDELINES
CONCERNING RIGHTS-Or-WAY AND CONSTRUCTION ~CTIVITIES

Applicant states that the guidelines concerning ~~e right-of
way and construction activities set forth in Section 2.69 of
~~apter I, Title I, 18 C.F.R. have been adopted by the
applicant, ~~at the relevant portions thereof will be issued
to planning, construction personnel, contractors, and subcon
tractors on a continuing basis throughout the life of ~~e

project.

The Section 2.69 guidelines are similar in many respects to
the draft Department of the Interior (DOI) stipulations

,- expected to be attached to the Federal grant of right-of-way
to be issued to Applicant with respect to Federal lands in
Alaska. . These stipulations provide detailed guidelines
dealing with inter alia, environmental and techni~al matters.
Applicant does ~ perceive any conflicts between these
stipulations and the Section 2.69 guidelines. The DOI
stipulations, in general, may be viewed as a more detailed
elaboration of ~~e Section 2.69 guidelines.

Several of the draft DOI stipulations, which ~~e Applicant
has adopted for planning purposes, are particularly germane
to the manner in which environmental protection requirements
will be implemented with respect to construction personnel
and contractors.

A pertinent example is as follows:

"1.2.1 The following conditions shall apply to
~~e design construction, operation; maintenance,
and termination of ~~e PIPELINE'~YSTEM. Unless
clearly inapplicable, the reqti!rements and pro
hibitions imposed upon the COMPANY by these
Stipulations are also imposed upon the COMPANY'S
agents, employees, contractors, and subcontractors,
and the employees of each of ~'1em.

(1) The COMPANY shall ensure compliance wi~~

these Stipulations by its agents, employees,
and contractors (including subcontractors
at a~. level), and the employees of each-of
them.
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(2) Failure or refusal of the COMPANY'S agents,
employees D contractors, subcontr'actors ,'O"r'

their employees to comply with these Stipu
lations shall be deemed to be ~~e failure
or refusal of the COMP.~.

(3) Where appropriate the COMPANY shall require
its agents, employees, contractors, subcon
tractors to include these Stipulations in
all contracts and subcontracts which are
entered into by any of ~~em, together with
a provision that the o~~er contracting party,
together with its agents, employees, contrac
tors and subcontractors,. and the emoloyees
to each of them, shall likewise be bound to
comply with these Stipulations."

. .
It is the Applicant's intention to re~~ire its employees,
contractors, subcontractors, and other associatea personnel
to observe the same high ~tandards of environmental protection
at all locations--r~gardlessof land ownership.
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EXHIBIT F-IV

STATEMENTS BY THE APPLICANT CONCERNING THE REQUIREMENTS

OF THE NATIONAL ENVIRONMENTAL POLICY

ACT OF 1969, PUBLIC LAW 91-190,

83 STAT. 852, TITLE I, SECTION 102

The President of the United States, in his Decision and
Reoort to Congress on the Alaskan Natural Gas Transoortation
System submitted September 22, 1977, made the following
statement: "

"The President hereby determines pursuant to the direc
tion of Section 8 (e) of ANGTA (The Alaskan Natural Gas
Transportation Act of 1976), that the required environ
mental impact statements relative to an Alaska natural
gas transportation system have been prepared, that they
have been certif':i:ed by the CEQ and that they are in
compliance with the National Environmental Policy Act
of 1969. .

Consequently the enactment of a joint resolution approv
ing the Decision shall be conclusive as to the legal
and factual sufficiency of ~~e final environmental
impact statements as prOVided by Section 10 (c) (3) of
ANGTA. It

Subsequently, on November 8, 1977, 'a joint resolution of the
Congress was enacted (Pub. L. 95-158) which reads as follows:

"Resolved by the Senate ~~ouse of Representatives of
the United States of America in Congress assembled,
that the House of Representatives and Senate approve
the Presidential decision on an Alaska natural gas
transportation system submitted to ~~e Congress on
September 22, 1977, and find that any enviror~ental

impact statements prepared relative to such system and
submitted with the President's decision are in compli
ance with the Natural Environmental Policy Act of 1969."

As a result of the extensive planning actions and data-gathering
field programs conducted since November, 1977, Applicant has
encountered nothing that would invalidate or tend to invalidate
any of the fundamental conclusions reached in the enviro~~ental

review pro~~ss, cited above, that resulted in the President's
Decision and the joint resolution by Congress.
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Accordingly, Applicant believes that no additional regulatory
action is required by :ERe pursuant to· the requirement of
the National Environmental Policy Act of 1969 8 Public Law
91-190, 83 Stat. 852, Title I, Section 102, pursuant to
Title 18 CFR, Section 157014(a)(S-d) •

.2
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FLOW DIA~~S SHOWING DAILY
DESIGN CAPACITY AND REFLECTING

OPERATION WITH AND WITHOUT
PROPOSED FACILITIES ADDED

VOLUME I

1986/1987 Heatinq Season

Revised to reflect latest qas composition and flow rates
from the Prudhoe Say Cas Conditioninq Plant, an improved
~~ermal model for qas temperature calculations alonq the
pipeline and Pipelin~ Aliqnment (Rev. 3).

Application of
ALASKAN NORTEWEST NA'IURAL GAS TRANSPORTATION COMPANY

For a Final Certificate of Public Convenience and Necessity
Pursuant to Section 7 (C) o.f ~"'le Natural Gas Act, as

amended, and Section 9 of the Alaska Natural Gas
Transportation Act of 1976 to construct and
operate the Alaska Segment of the Alaska

Natural Gas Transportation System.

October 1981
Revised and Restated
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EXHIBIT"G

FLOW DIAGRAMS SHOWING DAILY DESIGN CAPACITY AND REFLECTING
OPERATION WITH AND WITHOUT PROPOSED'FACILITIES ADDED

1.0 FLOW DIAGRAMS

Three flow diagrams are presented for the purpose of illustrating
pipeline capacity in Prudhoe Bay flowrates:

1. Summer Average at 2104.9 MMSCED
2. Winter Average at 2098.5 MMSCED
3. Winter Maximum at 2512.3 MMSCED

An engineering analysis of the system concluded that for these
flowrates, the installation of seven compressor stations is
required at an averaqe spacing of ninety-eight miles. Each com
pressor station will be equipped with a single pipeline gas turbinel
compressor unit, 'pipeline gas refrigeration units and on-site
power generation. Compressors (both gas and refrigerant) and
generators will be driven by gas turbine prime movers. Stations 2,
4 and 7 will have a spare turbine/compressor unit installed.

1.'1 SUMMER AJ.'lD WINTER AVERAGE FLOWRATES

The Alaska Segment operating conditions at 2104.9 MMSCFD during
summer and 2098.5 MMSCFD during. winter average flow from the Pru~~oe

Bay gas conditioning plant are presented on the following two
pages (Drawing Numbers 4680-10-00-0-001 and 4680-10-00-0-002).
Summer and winter operating conditions are illustrated respectively
on these drawings. These drawings show gas temperature, pr'-3sure
and f10wrate at every station. In addition, mainline compressor
and refrigeration loads and station fuel consumptions are presented.
The station fuel consumptions include the fuel requirements for
the mainline turbo-compressor, refrigeration equipment, electric
power generator and support facili~i~fl.

1.2 SUMMER AND WINTER MAXIMUM FLOWRATES

The Alaska Segment Winter maximum capacity operating conditions
with seven stations are shown on the following page (Drawing
Number 4680-10-00-004). The segment maximum capacity of the ini
tial' system was determined by ~~e availability of gas from the
Prudhoe Bay gas conditioning plant.

The Segment is capable of receiving 2104.9 MMSCED gas during summer
and 2512.3 MMSCFD gas during winter from Prudhoe Bay. Under ~~ese

conditions, the gas delivery capability to the Alaksa-Yukon border
will be 2038.1 MMSCED during summer and 2440.2 MMSCED during winter.

A-4N
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References Used

1. Grant of Right-of-Way for ANGTS, December 1, 1980

2. Agreement and Grant of Right-of-Way for TAPS, January 23, 1974

3. Mineral Leasing Act, Public Law 93-153

4. Rights-of-Way Under the Mineral Leasing Act 43 CFR 2880

5. Trans-Alaska Gas System, Project Description, December 1986

6. Alaska Natural Gas Transportation Act of 1976, Public Law 94-586
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Yukon Pacific Corporation's responses to the four compatibility issues addressed on

pages 2 and 3 of the Compatibility Evaluation are as follows.

1. Clarify. how TAGS proposes to cross Atigun Pass, taking into account the

approved Revision 4 location of ANGTS.

The TAGS pipeline route over Atigun Pass is viewed by Yukon Pacific

Corporation (YPC) as a special design area meriting site specific discussion

since it is a narrow "pinch point" where up to three pipelines and the Dalton

Highway must be accommodated. The Atigun Pass special construction area ~s

discussed in detail in Section 5.2.17.1 of the TAGS Project Description;

additional information concerning the Atigun Pass area is provided here to

supplement information in the Project Description.

The TAGS pipeline route ascends the upper Atigun River valley on the west side

of the Dalton Highway and crosses the TAPS pipeline at the base of Atigun

Pass. The route then ascends the north side of Atigun Pass, crossing the

highway (approximately highway Milepost 247.9), TAPS, and ANGTS right-of-way.

The TAGS route then ascends roughly parallel to TAPS to the continental

divide, where a second crossing of the highway and the ANGTS right-of-way is

made. The TAGS route then descends the south side of the pass proximate to

the west side of the ANGTS right-of-way and the highway to the base of the

pass. At the base of the south side of Atigun Pass, the route crosses the

upper Chandalar River, and parallels the west side of the highway to the

Chandalar shelf. The closest proximity to TAPS is at the top of Atigun Pass

where TAGS encroaches to within approximately 120 feet of the TAPS pipeline.

An error on Figure 5.23 of the Project Description placing approximately 1000

feet of the TAGS pipeline along the west side of the Dalton Highway on the

north side of Atigun Pass has been corrected, as shown on Figure 4.

In the TAGS Project Description, Figure 5.24 (Atigun Pass Construction Area,

Narrow Roadway Section) assumed a 30 foot roadway width east of and adjacent

to the ANGTS pipeline at the narrow roadway section on the south approach to
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Atigun Pass. This working width ~s consistent with roadway conditions in the

pass shortly after completion of the TAPS pipeline. Over the years, continued

maintenance of the highway has widened the roadway and shifted the roadway

ditchline further into the hillside, thus widening the roadway slightly.

Figure 5.24 represents the wider roadway conditions which were observed in the

summer of 1986.

It was assumed that ANGTS has not accounted for the shift in the roadway ditch

that has occurred through the years of roadway maintenance. However, maps

recently received from the Alaskan Northwest Natural Gas Transportation

Company indicate a late change (9-9-85) in routing on the south approach to

the Continental Divide. Although the nature of the change is unclear on the

map sheets, YPC has assumed that the change in ANGTS alignment takes the

current ditchline at the pinch points into account.

YPC has re-evaluated the Atigun Pass special construction area in light of

this new information received from the Alaskan Northwest Natural Gas

Transportation Company, and has developed a sightly modified plan which allows

construction of both pipelines without moving the ANGTS pipeline centerline

form its 9-9-85 roadway ditch location.

A reinforced earth fill structure, with wall, will be constructed on the

downslope side of the roadway in the two areas of most severe roadway

constriction where additional upslope cutting must be kept to a minimum.

These two areas identified by field reconnaissance are located near the top of

and about half way down the south side of the pass, aM total approximately 6,

250 feet in length. The reinforced earth fill base will be constructed to a

height of 15.0 feet, thus increasing the roadway width and the roadway

elevation by 5.0 feet. A'new typical section for the proposedospecially

reinforced earth fill supported highway is sho\Yn in Figure 5. It is based on

information obtained during site reconnaissance of the narrowest section of

roadway and on recent information concerning the location of the ANGTS

pipeline near the top of Atigun pass. The increase in roadway width created

by the reinforced earth fill structure and the increase in roadway elevation
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will provide most of the additional width required for TAGS pipeline

construction and for one future pipeline. A small cut on the uphill side of

the roadway will provide the additional width for the m~n~mum separation

distance.

The remaining 4,500 feet of roadway will be widened by increasing the uphill

cut and downslope fill and raising the roadway elevation. The roadway

elevation will be raised to match the added elevation of the reinforced

fill-supported sections. The added roadway elevation will be "feathered" at

the top and base of the Highway section to prevent any significant increase in

current roadway grade.

Detailed design and construction plans will be coordinated with the State

Highway Department, Alyeska Pipeline Service Company, and the Northwest

Alaskan Pipeline Company in order to consider in-place facilities and

Rights-of-Way. Design and construction will be accomplished to assure

facility compatibility.

Operations and maintenance of TAGS will also be coordinated with the State

Highway Department, Alyeska and Northwest to assure continued facility

compatibility through the life of the project. In the event that excavation

of TAGS pipeline is ever required at a location where the two pipelines are

spaced relatively close, special techniques will be employed. Hand excavation

methods assisted by thawing techniques would most likely be utilized to expose

the pipeline after formation of a frost bulb.

Where pipelines and highway facilities are proximate, precise as-built

location data will be necessary. As-built data must be coordinated between

companies, and companies should share common survey benchmarks where

practical.

2. Identify TAGS route for Sukakpak Special Construction Area on scale of

1:63,300. Give special attention to proximity to TAPS and ANGTS alignments.
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Yukon Pacific Corporation (YPC) is currently considering optional pipeline

routes in the area of Sukakpak Mountain. There are a number of factors which

the company feels must be considered in the routing of the pipeline in this

area, including: 1) visual quality of the area; 2) constraints related to

construction near TAPS of the ANGTS ROW; 3) constraints related to placement

of the pipeline within the active floodplain of the Koyokuk River; and 4) the

slope of Sukakpak Mountain. YPC will conduct a detailed evaluation of these

factors after completion of 1987 summer field investigations. Until these

detailed analyses are conducted, YPC cannot provide a complete response to

your comment.

3. Provide routing of TAGS alignment around TAPS terminal, taking into account

issues raised in the letter of November 23, 1986, by Alyeska Pipeline Service

Company (APSC).

The TAGS alignment along the south side of Port Valdez will require a routing

south of the TAPS Oil Terminal site. This pipeline segment is considered as a

special construction area due to the proximity of the pipeline to TAPS

facilities. The total length of this special construction section is

approximately 18,500 feet.

The feasibility of preliminary routing alternatives in the area of the TAPS

terminal site has been evaluated. A proposed route for the TAGS pipeline has

been identified between the Fort Liscum Area (M.P. 790.5) and the mouth of

Sawmill Creek (M.P. 794.0). Further route evaluation and alignment design ~n

this area will involve coordination with the Alyeska Pipeline Service

Company. Selection of a specific route location in the area of the terminal

will be the result of detailed evaluation of available alternatives, design

requirements, and construction procedures. Proposed TAGS operating and

maintenance requirements will also affect specific route selection.

Figure 8 shows the proposed TAGS route between the Fort Liscum area and the

mouth of Sawmill Creek based on initial feasibility evaluations. The TAGS

alignment crosses a belowground taps section at approximately milepost 790.5
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to provide a routing south of all TAPS terminal facilities. The TAGS pipeline

route generally maintains a horizontal separation greater than 1,000 feet from

facilities at the TAPS terminal.

Soil conditions to the south of the TAPS oil terminal are expected to be

predominately glacial till over bedrock. Local areas on glacially eroded

terraces are expected to have thick organic cover over the glacial tills.

After workpad grading ~s completed, however, it is expected that the TAGS

pipeline will be buried in bedrock over most of its length. A warm gas

pipeline operating mode is planned for this area.

The construction of the TAGS pipeline around the TAPS terminal is estimated to

require two summers of work. Civil work related to the clearing and grading

of the right-of-way will be completed during the first summer in preparation

for pipeline installation during the second summer. Care will be taken from

the onset of construction to avoid the diversion of natural surface drainage

which could affect existing drainage controls on the TAPS terminal site.

Temporary, and where possible, permanent erosion control measures will be

established during the first summer working season.

Preparatory work during the first summer season on this segment will begin ~n

the Allison Creek area and proceed to the west.

Construction of the workpad and preparation of the right-of-way will be

restricted to daylight operations when work is upslope of TAPS facilities.

Clearing and grubbing of the right-of-way will be followed by cut and fill

construction of the workpad/construction zone.

Pipeline'con~tructionin the second summer will proceed from east to west

through this area with a typical construction spread. Precautions and

restrictions will be similar to those for the civil construction.

A-52
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Detailed design and construction plans for this segment will be coordinated

with the Alyeska Pipeline Service Company during the final design phase and

before start of construction activities. Coordination between the two

companies will continue throughout construction.

During operation of TAGS, the construction workpad through this segment will

be utilized only for monitoring and maintenance activities, and will not be

used for permanent access to the LNG Plant/Marine Terminal.

4. Clarify how the TAGS proposed typical crossing of foreign buried pipelines

will accommodate access needs along those foreign pipelines by their

respective operators. The typical drawing on page 5-86 shows a configuration

that will not accommodate large vehicular traffic along the foreign pipeline.

Figure 5-12 of the Project Description showing a typical TAGS crossing of a

buried foreign pipeline has been revised, and is shown as Figure 10. The

revised scheme will accommodate large vehicular traffic along the foreign

pipeline as well as along the TAGS pipeline.

In order to provide permanent access through the TAGS foreign pipeline

crossing points, ramped gravel berms will be constructed. Existing foreign

pipeline workpads will be ramped over the TAGS pipeline at grades of 8 percent

or less. The ramped foreign pipeline workpad will be constructed so that the

existing workpad width is not reduced. Placement and compaction of gravel

material will be accomplished as required to provide a permanently serviceable

structure. Each crossing location will require site specific evaluation of

geotechnical and hydrological conditions for design. It will be necessary to

coordinate design, including specific location, construction and long term

maintenance efforts with existing foreign pipeline operators.
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Appendix B

YPC PROPOSED ACCESS ROADS

TAGS Access Roads

Mileoost Descriotion Estimated Lencrth
22.5 new 3.1 miles
34 .. 3 new 1.2 miles
46.3 new 0.6 miles
66.5 new 1.3 miles
71.8 new 0.1 miles
74.2 new 0.1 miles
77.4 new 0.1 miles
81·.9 new 0.1 miles
88.1 new 0.1 miles
92.1 neT.., 1.2 miles

115.0 reuse 0.5 miles
121.5 new 0.1 miles
125.5 reuse 0.2 miles
140.0 reuse 2.1 miles
148.6 reuse 0.9 miles

new 0.3 miles
173.9 new 0.5 miles
176.5 reuse 0.3 miles
183.5 new 0.1 miles
191.4 new 0.1 miles
195.0 new 0.1 miles
198.5 new 0.2 miles
203.0 new 0.1 miles
208.2 reuse 0.2 miles
213.9 new 0.2 miles
218.5 new 0.1 miles
223.0 new 0.1 miles
22·4.3 reuse 0.1 miles
231.0 reuse 0.1 miles
236.2 reuse 0.1 miles
238.6 reuse 0.1 miles
246.0 reuse 0.4 miles
252.1 new 0.1 miles
253.4 reuse 0.1 miles
256.9 reuse 0.1 miles
261.6 reuse 0.3 miles
264.0 new 0.1 miles
270.5 reuse 0.7 miles

new 0.2 miles
272.3 reuse 0.7 miles

new 0.6 miles
277.6 reuse 0.9 miles

new 0.2 miles
281.0 reuse 0.7 miles

new 0.5 miles
283.3 reuse 0.4 miles
286.0 reuse 0.2 miles
290.1 reuse 1.1 miles

new 0.6 miles
291.2 reuse 2.2 miles

new 0.4 miles
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TAGS Access Roads (continued)

Milenost Description Estimated Lencrth'
293.2 reuse 1.7 miles

new 0.4 miles
294.2 reuse 1.:2 miles

new 0.2 miles
296.3 reuse 0.3 miles
298.9 reuse 0.1 miles
300.0 reuse 0.1 miles
304.9 new 0.1 miles
309.0 reuse 0.:2 miles
312.0 reuse 0.2 miles
313.8 new 0.1 miles
315.8 new 0.1 miles
317.8 new 0.1 miles
319.6 reuse 0.1 miles
3:24.5 new 0.1 miles
3:25.7 reuse 0.4 miles
328.4 reuse 0.8 miles

new 0.2 miles
330.3 new 1.8 miles
335.7 new 1.6 miles
340.2 reuse 0.8 miles
34:2.8 reuse 0.2 miles

new 0.3 miles
345.3 reuse 0.5 miles
348.9 reuse 0.2 miles
349.4 reuse 5.5 miles

new 1.0 miles
355.5 reuse 0.2 miles
357.0 reuse 0.6 miles

new 0.7 miles
360.2 reuse 0.1 miles

·362.1 new 0.1 miles
363.9 reuse 0.5 miles
369.7 reuse 0.1 miles
371.5 reuse 0.1 miles
374.1 reuse 1.0 miles
379.5 new 2.4 miles
385.7 reuse 2.0 miles
386.9 reuse 0.6 miles
391.0 reuse 0.3 miles

new 0.3 miles
400.5 reuse 8.5 miles

new 0.5 miles
408.5 reuse 0.3 miles
410.6 reuse 0.5 miles
415.2 reuse 0.1 miles
417.2 reuse 0.1 miles
418.4 reuse 0.7 miles
420.9 reuse 0.2 miles
425.7 reuse 2.8 miles
428.5 reuse 1.6 miles
430.1 reuse 3.5 miles
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TAGS Access· Roads (continued)

Mi'enost Description Estimated Lencrth
432.7 reuse 2.9 ndles
436.1 reuse 2.4 miles
486.0 new 4.5 miles
512.2 reuse 0.5 miles
517.9 reuse 0.8 miles
548.5 reuse 2.8 miles
551.0 reuse 3.4 miles
556.1 reuse 0.4 miles
561.7 reuse 0.5 miles
562.2 new 0.8 miles
564.6 reuse 0.3 miles
568.3 reuse 0.2 miles
569.6 reuse 0.3 miles

·572.3 reuse 0.2 miles
580.0 new 0.1 miles
581.8 new 0.2 miles
590.6 reuse 1.8 miles
591.4 new 0.9 miles
607.1 new 0.3 miles
609.0 new 0.2 miles
620.3 reuse 0.4 miles
623.0 reuse 0.1 miles
624.6 reuse 0.3 miles
632.2 reuse 0.2 miles
634.4 reuse 0.7 miles
635.1 reuse 0.2 miles
639.1 new 0.5 miles
642.6 reuse 1.0 miles
664.0 reuse 3.5 miles
671.7 reuse 1.2 miles
674.0 reuse 0.3 miles
680.5 reuse 1.6 miles
688.7 reuse 0.9 miles
689.0 reuse 0.6 miles
691.1 reuse 0.4 miles
695.2 new 0.6 miles
699.7 new 2.0 miles
707.2 reuse 0.5 miles

new 0.6 miles
715.0 reuse 0.2 miles
720.6 reuse 0.4 miles
731.1 reuse 0.3 miles
734.6 reuse 0.1 miles
737.1 reuse 0.3 miles
755.5 reuse 0.2 miles
757.2 reuse 1.1 miles
759.4 reuse 0.3 miles
768.6 reuse 0.3 miles
769.6 reuse 0.1 miles
775.3 reuse 1.8 miles
784.1 reuse 1.1 miles
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DETERMINATION OF ACCEPTABILITY OF THE EL PASO ROUTE

Section 1106 of ANILCA and 43 CFR Part 36.7 states that for a transportation
or utility system (TUS) to be permitted in a conservation system unit (CSU)
of which Denali National Park and Preserve is considered, it must be
compatible with the purposes for which the CSU was established and there is
no other economically feasible and prudent alternative route for the system
or an alternative route that would result in fewer or less severe adverse
impacts on the CSU. A Congressional approval would be required to traverse
the CSU and no other federal permits including the BLM's grant of
right-of-way could be issued until such action occurs.

A proposal similar to the proposed TAGS project for the El Paso Alaska
Company (El Paso) project was filed in 1974 before the Federal Power
Commission (now the Federal Energy Regulatory Commission) to transport
natural gas from Prudhoe Bay to Prince William Sound.

The Federal Power Commission staff in the Supplement to the Final
Environmental Impact Statement for the Alaska Natural Gas Transportation
System (ANGTS) stated that lithe overall projects as proposed by Arctic Gas,
E1 Paso, and A1can are each considered to be acceptable, presuming that the
mitigating measures proposed by the applicants and those that will be
developed by the federal agencies will be ,implemented and successfully
enforced" 1• In the conclusion of the Initial Decision to the proposed
Alaska Natural Gas Transportation System proposals, El Paso Alaska Company,
Docket No. CP75-96, et a1., the Federal Power Commission l s Presiding
Administrative Law Judge Nahum Litt states in his finding summary that liE 1
Paso too has a viable plan which technically can be built in an
environmentally sound manner••• it could be certified ••• thus, if Arctic Gas
(Alaskan Arctic Gas Pipeline Company) is unable to accept a certificate;
this record supports findings that El Paso's proposal, as required to be
modified by the findings above, would also meet the present and future
public convenience and necessity"2. This determination was rendered

following the close of more than 150 days of public testimony, 53 volumes of
transcript, approximately 1,000 exhibits and innumerable items by reference.

1

2

Federal Power Commission, Supplemental Final Environmental Impact
Statement for the Alaska Natural Gas Transportation Systems, September
1986, page 389.

Federal Power Commission, Initial Decision on Proposed Alaska Natural
Gas Transportation Systems, E1 Paso Alaska Company, Docket No. CP75-96,
et a1., February 1, 1977, page 429.
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The project Judge Litt identified as the El Paso proposal is similar to that
proposed by the Yukon Pacific Corporation for construction of the
Trans-Alaska Gas System (TAGS). The pipeline alignment is almost similar
for the first approximately 750 miles, to the point just north of Thompson
Pass. The TAGS line continues to follow the Trans-Alaska Pipeline System
(TAPS) oil line to the Valdez terminus, whereas, the El Paso pipeline would

. have proceeded south at this point through a roadless section of the Chugach
National Forest to an isolated site at Point Gravina on Prince William Sound.

The Commission's recommendation was for an overland system but stated that
"in th~ absence of timely and acceptable agreements with the Canadian
Government to make a route available for an overland system, a United States
pipeline and tanker system can be built and can deliver gas to the
contiguous United States at an economical price, and the El Paso project
should be selected"3. The Commission further states that "In reaching
these conclusions, we have exhaustively considered the massive record
compiled here and material outside the record"4.

The Commission, in its summary of major comparative advantages and
disadvantages, states "we find that El Paso's construction through the
Chugach National Forest and its potential thermal impacts on Prince William
Sound would also be environmentally acceptable with proper mitigative
measuresll5 • Further, the Commission states that II we believe we have
compiled with the National Environmental Policy Act (NEPA) in exploring
alternativesll6 .

The Council on Environmental Quality, which was also required to submit a
report to the President pursuant to ANGTS, agrees with the Commission and
states that "we have concl uded th at the envi ronmenta1 impact statements are
legally and factually sufficient under NEPA and they provide an adequate
basis for selecting the corridor and the basic technology for an Alaska gas
transportation systemll7 •

3 Federal Power Commission, Recommendation to the President, for the
Alaska Natural Gas Transportation Systems, May 1, 1977, page 2.

4 Ibid, page 3.

5 Ibid, page I-61.

6 Ibid, page I-3D.

7 Council on Environmental Quality, Report to the President on the
Environmental Impacts of the Proposed Alaska Gas Transportation
Corridors, July 1, 1977, page 14.
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1.0 INTRODUCTION

This technical note will present the results of a screening analysis to

determine the potential air quality impacts of a Gas Conditioning Plant (GCF)

to be located at Drill Site No. 7 within the Prudhoe Bay Unit (PBU). Previous

modeling studies conducted for similar sources within the PBU have indicated

that the PSD increment levels and Alaskan Ambient Air Quality Standards (AAAQS)

would be maintained (e.g., Dames & Moore 1978, Radian 198Z, Radian 1983").

While these studies considered all the primary pollutants, the primary pollu

tant of concern was found to be nitrogen dioxide (NOZ)' The purpose of the pre

sent analysis was to determine the potential annual NOZ impacts associated with

the GCF based on preliminary design information and conservative dispersion

modeling assumptions.

Z.O EMISSIONS ESTIMATES

Annual nitrogen oxide (NOx ) emission rates and stack parameters were esti

mated using a conservative set of criteria in lieu of specific design infor

mation concerning the GCF. NOx emissions were calculated for the sources at

the GCF based on rated break horsepower, natural gas heating value (where

applicable), and applicable emission factors. The emission rates and stack

parameters used in the dispersion modeling analysis are shown in Table 1.

The natural gas-fired turbine emission calculations conservatively assumed

the lower heating value provided in previo~s stud ies involving the Alaska Gas

Conditioning Facility (AGCF) (Table B-1, Radian 198Z). The emission factor

for the gas-fired turbines was derived based on mass balance, assuming the same

turbine gas composition as for the AGCF and an emission limit of 100 ppmv NOx

at 15 percent oxygen on a dry basis. The calculated emission factor was then

20Z lb NOx/MMSCF. The turbines were assumed to operate at full load, all year.

The glycol heater NOx emissions were based on an emission limit of 0.08 lb

NOx/MMBTU. The NOx emissions from the diesel-fired equipment were calculated

using EPA published AP-42 emission factors and the rated break horsepower of

each engine. Annual emissions were based 100 percent load, operating all year

for each piece of equipment.

103.0/4-1
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Stack parameters for the various equipment types were selected based on

previous modeling studies (~ames & Moore 1978, Radian 1982). The sources con

tained in these studies were surveyed for similarity to the GCF sources based

on engine type, size, and use. Generally, when there were two or more pieces

of similar equipment, the more conservative set of stack parameters were

selected.

3.0 SCREENING ANALYSIS

The screening analysis employed dispersion modeling techniques to provide

conservative estimates of the annual N02 concentrations that could be expected

around the GCF. Concentrations were predicted utilizing the ISCLT model

(UNAMAP version 6), the EPA-preferred model for evaluating dispersion from

complex source configurations involving building wake effects (EPA 1986). The

following elements were assumed in the analysis:

o

..

..

o

..

due to a lack of engineering details regarding the facility, emission

rates and stack parameters were estimated using the conservative

assumptions discussed in Section 200 above;

the GCF sources were conservatively assumed to be co-located;

building wake effects were simulated assuming rectangular, adjacent

structures approximately the same height as the release points;

the regulatory default options for ISCLT were employed in the analysis.

Note, tests of the model using the GCF sources, indicated that the

results were not sensitive to the selection of individual program

options •

the meteorological data used in the modeling was comprised of an annual

joint frequency distribution of wind speed, wind direction, and stabi

lity class obtained from the Prudhoe Bay area monitoring network during

April, 1979 through March 31, 1980 (Radian 1981);

Ii
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the background level for 03 was assumed to be 51 ug/m3 (Radian 1981);

and

NOx concentrations from existing sources and permitted sources near

Drill Site No. 7 were estimated as approximately 40 ug/m3 from contour

plots contained in the air quality impact analysis for the AGCF (Radian

1982).

The results of the annual NOx modeling for the GCF sources are presented

in Table 2. Receptors were placed along a irregularly spaced rectangular grid

out to 1000 m, with all the GCF sources located in the center. The highest

annual NOx concentration of 311 ug/m3 was predicted approximately' 110 m west

southwest of the sources. This location aligns with the direction of the most

frequent high wind velocities which were required to induce the building wake

effects. Similar modeling runs assuming no building wake effects resulted in a

much lower ground level concentration of 68 ug/m3 , at 300 m west-southwest of

the sources.

In order to convert the NOx concentrations to N02 for comparison to the

AAAQS, the Ozone Lim{ting Method (OLM) was applied (Cole and Surmnerhays 1979).

The OLM assumes a 10 percent ins tack conversion to N02 with the remainder of

the conversion limited by the ambient 03 concentration (assumed to be 51

ug/m3 ). In addition, the contribution of other existing and permitted sources

to the NOx concentrations near the proposed site was assumed to be approxima

tely 40 ug/m3 • When this background value is considered and the OLM applied,

the maximum annual N02 becomes 83 ug/m3 , below the applicable AAAQS of 100

ug/m3 • Note, that the OLM method depends heavily on the 03 background value,

which at the PBU has been shown to be dependent on the intrusion of stra

tospheric 03 during storms (Evans 1982). Higher annual 03 background values

would produce corresponding higher N02 predictions.

4.0 DISCUSSION

A screening analysis was applied to predict annual N02 concentrations

associated with a proposed GCF near Drill Site No.7. The sources were assumed

to be co-located and emission rates were based on a conservative set of
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criteria.

Appendix 0

The results of the ISCLT modeling and the application of the OLM

method indicated that annual

Considering the conservative

N02. concentrations would

nature of the analysis

be below the AAAQS.

and provided the 03

background concentrations assumed are representative, it is unlikely that the

NOx emissions would not be a limiting factor in the placement of the GCF at

this location.
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TABLE 1

Annual NOx Emission Rates and Stack Parameters
Yukon Pacific Corporation

Gas Conditioning Facility, Prudhoe Bay Unit

Appendix 0

Emission Stack Parameters
Rate Height Diameter Exit Vel. Temp.

Source -iUnits (g/s) (m) (m) (m/s) (K)
------------------------- ----- ----- ------
Gen. Turb. (SO,330 Bhp) 2 S1.7 24 4.8 lS.2 700
Gas Compo (34,470 Bhp) 5 88.6 13 2.S 20.1 644
Gas Compo (35,635 Bhp) 4 73.2 13 2.5 20.1 644
Gas Compo (34,905 Bhp) 3 S3.8 13 2.5 20.1 644
Glycol Heater (160 MMBtu/hr) 1 1.6 14 l.0 10.7 611
Emergency Gen,(3,SOO Bhp) 1 10.7 7 .S 18.3 660
Air Compo (200 Bhp) 1 0.8 8 .5 18.3 421
NGL/EOR Compo (34,750 Bhp) (1) 1 17.9 13 2.5 20.1 644
------------------------- ---- ----- ------
(1) The booster turbine retro-fitted at the NGL/EOR was not included in the

modeling analysis.
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TABLE 2

Annual ISCLT NOX (ug/m3) Predictions
Screening Analysis for

Yukon Pacific Corporation
Gas Conditioning FacilitYt Prudhoe Bay Unit

x(m)

y(m) -1000 -750 -500 -300 -200 -100 -50 50 100 200 300 500 750 1000
----- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------- ------- ------- ------- -------.

1000 2.60 2.38 1. 99 1. 89 1. 96 2.03 2.06 2.41 2.73 3.34 3.90 5.48 7.84 9.31

750 4.31 3.16 2.76 2.16 2.25 2.35 2.41 3.08 3.67 4.69 5.55 8.84 11.22 11.23

500 6.72 6.15 4.13 3.30 2.60 2.92 3.07 4.66 6.04 8.28 12.13 16.26 14.88 13.79

300 13.59 10.79 10.55 6.35 5.32 4.11 4.50 8.28 11.44 21.01 26.30 25.41 19.18 14.12

200 19.28 20.77 17.05 14.79 8.21 5.58 5.25 12.61 21.47 37.80 39.95 31. 51 18.45 13.40

CJ 100 25.29 31.85 44.42 43.84 28.85 11.09 8.38 40.48 74.61 74,26 53.46 29.16 17.57 12.59I
"-.J

50 28.35 37.46 59.35 87.88 98.52 52.15 17. 68' 147.64 158.96 76.11 48.39 21.21 16.62 12.18

-50 31.11 42.97 72.80 128.10 190.48 311.17 144.31 20.17 34.04 36.78 31.21 21.38 14.25 11.01

-100 30.76 42.67 70.42 118.54 147.41 78.52 40.68 14.04 12.90 20.70 21. 64 17.87, 12.92 10.28

-200 30.11 40.11 63.67 69.37 45.86 23.74 16.75 12.68 11.06 9.30 11. 88 ~ 11.26 10.24 8.85

-300 29.44 37. 67 45.22 32.83 24.63 13.09 12.86 11. 14 9.98 8.26 7.00 8.20 7.79 7.48

-500 25.63 25.11 21.12 14.26 8.58 8.43 8.28 7.65 7.16 6.12 5.46 4.45 5.32 5.42

-750 18.16 15.33 12.11 7.57 7.22 6.89 6.72 6.27 5.96 5.36 4.83 4.12 3.39 3.87

--lOOO 12.71 10.90 7.88 6.36 6.14 5.91 5.79 5.47 5.26 4.84 4.42 3.74 3.18 2.73
)::=________________________________________ ------- ------- ------- ------- ________ --_____ _______ _______ _______ u
u
(1)
:::I
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x
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1. GENERAL

1.1. Definitions
1.1.1. As used in these Stipulations and else·

where in this "Agreement and Grant of Right.of.
Way for Trans·Alaska Pipeline", the following
terms have the following meanings:

1.1.1.1. "Access Roads" means the roads con·
structed or used by Permittees within, or for in
gress to and egress from, the Pipeline System.
It does not include the proposed State highway
from the Yukon River to Prudhoe Bay, Alaska, or
any other State highway.

1.1.1.2. "Affiliate" means (a) 0. Subsidiary of
a Parent, or (b) the Parent of the Subsidiary, or
(c) in the case of a corporate Subsidiary, one or
more corporations that share the Parent with the
Subsidiary by reason of the fact that all of the
outstanding capital stock of each of the corpora·
tions that share the Parent is owned directly or
indirectly by the Parent, or (d) in the case of
Sohio Pipe Line Company, any corporation of
which all of the outstanding capital stock is owned
directly or indirectly by TIle Standard Oil Com
pany, an Ohio corporation, or The British Pe
troleum Company, Limited, a United Kingdom
corporation, or both.

1.1.1.3. "Authorized Officer" means the em
ployee of the Department, designated by the See·
retary, to whom the Secretary delegates the au
thority to act on behalf of the Secretary pursuant
to this Agreement or such other Person to whom
the Authorized Officer redelegates his authority
pursuant to the delegation of authority to
the Authorized Officer from the Secretary.

1.1.1.4. "Business Entity" means an artificial
legal entity, formed to conduct one or more ven·
tures for profit, or not for profit, that is duly au·
thorized and empowered to sue and be sued, and to
hold the title to property, in its own name.

1.1.1.5. "Category l(c) Lands" means lands
selected by the State and not tentatively approved
and not withdrawn under section 11 (a)(2) of the
Alaska Native Claims Settlement Act.

1.1.1.6. "Category l(d) Lands" means lands se·
lected by the State and not tentatively approved
and which were withdrawn under section l1(a)
(2) of the Alaska Native Claims Settlement Act
hut which are not available for village or regional
selection under section 22(1) of the Alaska Native
Claims Settlement Act, 85 Stat. 713, 43 U.S.C.
§ 1621 (1970).

1.1.1.7. "Commissioning" means the acceptance
and custody by Permittees of the first Oil tendered
for shipment through the Pipeline after provision
for line fill and tank bottoms. Permittees shall, by
written notice, promptly advise the Authorized
Officer of the date upon which such acceptance and
custody takes place.

1.1.1.8. "Construction Mode" means the type of
construction to be employed generally with regard
to the Pipeline (e.g., whether the pipe .will be
buried or elevated).

1.1.1.9. "Construction Se/:.'1l1ent" means a por·
tion of the Pipeline System that constitutes a com·
plete physical entity or stage, in and of itself,
which can be constructed, independently of any
other portion or stage of the Pipeline System, in
a designated area or between two given geographi.
cal points reasonably proximate to one another. It
is not to be construed as referring to the entirety
of the Pipeline or of the Pipeline System.

1.1.1.10. "Construction Subdivision" means any
one of approximately six (6) large, lineal sections
of the route of the Pipeline as determined by the
Authorized Officer After consulting with Permit·
tees.

1.1.1.11. "Department" means the Department
of the Interior ,?f the United States, or any suc·
cessor department or agency.

1.1.1.12. "Final Design" comprises completed
design documents. It shall include contract plans
and specifications; proposed Construction Modes;
operational requirements necessary to justify de·
signs; schedules; design analysis (including sam·
pIe calculations for each particular design fea.·
ture); all functional and engineering criteria,;
summaries of tests conducted and their results;
and other considerations pertinent to design and
project life expectancy.

1.1.1.13. "Involuntary PllSSage of Title" means
a Transfer that is made by the exercise of a power
of sale primarily for the benefit of creditors, or in
accordance with the judgment, order or decree of a
court in bankruptey, eminent domain or other
similar proceedings, or pursuant to any act or res·
olution of a sovereign legislative body directing l\

lawful taking of property.
1.1.1.14. "Mapping Segment" means a Con·

stnlction Subdivision, or any part thereof, as de·
termined by the Authorized Officer; provided,
however, that with respect to a pump station,
basic communication site, remote control valve
site, mechanical refrigeration equipment site and
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1.1.1.25. "Secretary" means the Secretary of
the Interior of the United Stntes, his delegate or
Inwful successor.

1.1.1.26. "Secretary of Lnbor" menns the Sec·
retnry of Labor of the United Stntes, his delegato
or Ill.wful successor.

1.1.1.27. "Suhsidiary" menus a Business Entity,
thllt mayor may not be a Permittee; the mannf.,'tl
ment nnd policies of which nre controlled by II.

Parent directly or indirectly throngh one or more
intermedilll·ies.

1.1.1.28. "Tl'llnsfer" means the pussnge of any
right, title or interest in property (renl, personal
or mixed) by sale, grant, nssiWlment, operation of
In\V 01' otherwise, lind whether volnntary or not.

1.1.1.29. "Transferee" means any Person, Busi
ness Entity or govel'llmental or qunsi-governmen
tnl body or authority in which there is, or there is
proposed to be, vested any right, title, or interest
of a Permittee in the Agreement or the Right·of
Way pnrsuant to a Trnnsfer.

1.1.1.30. "Tmnsferor" means any Permittee
thnt mnkes, or that seeks to milke, a Transfer of any
right, title or interest in this Agreement or the
Right·of·Way.

1.1.2. Terms defined elsewhero in this Agl'ell·
ment:

IT1
I

W

any other like Related Facility, a Mapping Seg·
ment means the entire site.

1.1.1.15. "Notice te Proceed" means a permis·
sion to initiate Pipeline System construction thnt
is issued in accordance wit.h Stipulntion 1.7.

1.1.1.16. "Oil" means unrefined li'l'lid hydro·
c'lrhons, inchuling glls liflUids.

1.1.1.17. "l'nrent" me,~ns n Person 01' BIISilll'HS
]~ntity whoso ,Iirect or itlllimct IcW-1I 0(' bcneficial
ownership int.erest in, or with I'l~spect to, a Trans·
f(~ree or Pel1nittee enabh,s thnt Pcrson or Business
Entity to control the 1'rnnsferee's 01' the Pel·mit·
tee's manngement 01' policies.

1.1.1.18. "Permittee" menns nny one of tim p'"''
mittees,

1.1.1.19. "PerJllitltms" mlOlllS the Origiual Pel"
mittees, or thei I' rcspective successors or nssigns
hoMing an undivided oWllflrship int.erest in tho
Rig!lt·of·Way to thc extent snnctione,1 hy the Sec·
ret,~ry in nccordancc with the provisions of this
A/{reelllcnt.

1.1.1.20. "Person" means II. Imtnl'lll person.
1.1.1.21. "Pcrsons" mcnns lIlom than one PCI.,;on.
1.1.1.22. "Pipcline System" mcnns nil facilities

loented in Alaska uscd hy Permittees in connec·
tion witll tho constnretion, opemt.ion, mainttnllllH:(~

or tt~rlllinlltion of thc l'ipdine. This inchllh·s, hilt
is not limited to, tho l'ipdine, stom/{e tanks, Ac·
cess lloads, comlllnnications sites, nidields, con·
struction cnmps, materials sitt~s, hl'idg"s, construe·
tion eqnipment nnd fncilit.i,·s nt the flI'igin station
nnd nt the Vahle? terrniulll. This dOt'S not inchlllo
fllcilities used in connection with pro,luction of
oil or /{nthering systems, nor docs it indnde snch
thinh'S as urllllll administl'lltive ollkes nlul similar
facilities which are only indirectly involved.

1.1.1.2.1. "Prelimilmry DesiWI" nll'ans I.he es·
tahlishment of projcct criterin (i.c" constl'uction,
inc!mling d('sign, and opemtionnl ("lIlcllpls) neccs·
Slll'y to ,Ielinente the pl'Oject to he constructed. As
a minimum it inclndes the following: desiWI eri·
teria nnd project concepts; eVlllulltion of Iid,1 dllta
use,1 to estllhlish the desi~n criterin; dmwinh'S
showin~ fundionnl aud technical requiremellts;
reports of nil test dllt.1l compiled during tile dlltn
collection and preliminnry d"sign evaluntion;
slllndard ,lmwingH (if applicnhle) <>I' (1I'Ilwinl,'li to
support strudul'lll ,ltlsi~u cOlI<~epls of (lilt'll typical
facility or strudure; proposcd Conslruction
Modes; outline projcct specifications; snmple

computations to support the design concepts and
buses for project siting.

1.1.1.2-1. A. "!telated Fncilities" means those
strndun~s, devicl\s, impl'o\'ements, and sit".s, the
suhstnllt.ially (~llItinuous use (If which is necessnry
for tim o("n'atioll <>I' nlllilltcnllnce of the Oil trans
porillt.ionpilll'lillt', induding:

(1) line pipe and supporting structures;
(2) pump stlltions, iucluding associated

buildings, IIeliports, structuI'CS, ynrds n.nd
fenccs;

(3) valves and other control deviccs, and
structures honsing them;

(4) monitoring amI communiclltions devices,
and Stl'UCtUres housing them;

(5) surge amI swragll tnllks, Ilnd rolnted con·
tainmclIt structures j

(6) bridbresj
(7) terminals, including IIssocillted bnildings,

heliports, structu res, yards, docks, n.nd
fenc.cs;

(8) Il gns fuel line r..nd ciectrieal power lines
necessary to serve the Pipeline;

(ll) ret.nining Willis, herms, dikes, ditehes,
cu/..~ nlld fills, including hydl'llulie con
trol stl1ldurcsj

(10) stol'llge huildings and stl1letures, and
nreus fOi' stora/,"C of supplies and
equipmllnt;

(11) administl'lltive buildingsj
(12) cath()(lie protection devices;
(1:\) mechnnicnl refrigeration equipment;

nlUl
(14) such other facilities us the Authorized

Ollicer shall determine to be llelnood
Facilities.

n. "Relnted Facilities" not authorized by this
Agreement include roads and airports. Authoriza·
tions for SUell !telnted Facilities shnll be given by
other instrnments.

C. "Reillted Facilities" docs not mean those
structure~, devices, improvements, sites, fllcilitics
or nmns, the nse of which is temporary in nature
such as those uscd only for constrnction purposes.
Among such nrc: temporary camps; tempornry
landill~stl'ipSj tt~mporal'y hri,lgt·s; tempornry Ae·
c"ss \(oads i t,~mporary cOinmunicntions sites; tcm·
pOl'lll'y slomge silt·s; disposal sites; and construc
tion US(} arellS.
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1.2. Responsibilities
1.2.1. Except where the approval of the Author

ized Officer is required before Permittees mny
commence a particular operation, neither the
United States nor any of its ngents or employees
ll.grecs, or is in nny way obligated, to examine or
review any plan, desiW1, specification, or other
document which may be filed with the Author·
ized Officer by Permittees pursuant to these
Stipnlations.

1.2.2. The absence ef any comment by the Au
thorizlld Officer or any other agent or Ilmployee or
eontl'llctor of the United States with respect to
Ilny plan, design, spllcifielltion, or other document
whicll IIIny bo filed by Permittees with the Au·
thorizlld Ollicer shall not bo deemed to represcnt in
any WilY whntllvel' nny nssent to, approval of, or
concurrence in such plnn, design, specification, or
other document or of any action proposed therein.

1.2.3. With regard to the construction, opera
tion, maintenance nnd terminntion of the Pipe
lillll System: (1) Permittlles shall ensure full com·
pliance with the provisions of this Agreement,
including these Stipulations, by their agents, em
ploYlles Ilnd contractors (including subcontractors
of any tier), and the employees of Ilach of them.
(2) Unless clearly inapplicable, the requirements
and prohibitions imposed upon Permitooes by
these Stipulations are also imposed upon each
Permittee's agents, employees, contractors, and
subcontmctors, and the employees of each of them.
(3) Failure or refusnl of II. Permittee's agents.
employlles, contractors, subcontractors, or their
employees to comply with these Stipulntions shall
be deemed to be the failure or refusIII of the Per·
mittee. (4) Each Permittee shall require its ngents,
contl'llctors nnd subcontrnctors to includll these
Stipulations in all contl'llcts and subcontracts
which are entered into by any of thelll. together
with a provision that the other contrncting pllrty,
together with its agents, employees, contractors
and subcontl'llctors, and tlill employees of each of
them, slralllikewise be bound to comply with these
Stipulations.

1.2.,1. PCl'mit/.ees shall mnke sepnrate applicll
tion, undel'llpplicahle statutes and I'c:.,rulntions, fOJ'
authorilJltion /0 U50 or occupy Federnl Lands in
cOlllllwtion wiNI the Pipt'lillll System where th,' ;
IlIntis IlI'e 1101. within /·h" Uight:of."'l1y granted ~
by thi~ Aw-ceull'nt..
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1.3. Authorized Officer
1.3.1. For purposes of information and review,

the Authori1.ed Officer may call upon Pennittees
nt nny tillle to furnish nny or all dnta relnted to
construction, operntion, mnintenance nnd termin
nt,ion nctivitil's llllllertal,en in connection with the
Pil'dino Systl\ln.

1.:1.2. Tho Authori1.ell ameol' IlIny rClluim 1"\1'
llIitlees to mnko sndl mClllifkation of th,\ Pip"liue
SystlllU, withont linhilit,y 01' expen:w. to the United
Stnh's, ns he deems neccs.~llry to: protect or mnin
tain stl,hility of geologic materials; protect or
m'lintnin intel-(rity of the Pipeline System; pre
vcnt serions nnel irrepnmhlu 1mI'm to the environ
ment (incllllling hut not limited to fish or wihllife
p0l'ulntions, or their hnhitnts) i or removc 11I11.llI'elS
to puhlic: henlth ancl snfety.

1.,1. Common Agent of PermiUees
1.1.1. Pel'lnitle,-.s, nnd encl. of tI",m, hllve np'

poiuteel Alyl'skll Pipeline Service Company as
tlwil' "ommon 'll-(ent to dl:sil,'ll nnd eonstrnct the
Pipl\lino System uneler nnel pursuant, to an agree
nlC'nt entit1<,,1 "Agrc,'ment fOl' the Desil,'ll nnel
Coust I'Ildion of tim Tmns AIIISkll Pipeline Sys
tem," clntecl August 27, 1ll70, and intencl to IIppoint
Alyesk'l PipdillO Ser'vice COllipliny liS their com
Inon nl-("ut, to "llCH'nte, nlllintain anel tC-l'Ininnte the
Pipc'line Sysft>m IIIl1lel' 'lIIcl 1,'1'I\l,rally 1"1I'lill:lnt, to
nu Op"ratinl\' Aweellllmt refen'ed to in Sed.ion
a.1 of t.Il1' "Trans AhISI<a Pipeline System AA'ree
nll\nt.," clateel Angust 27, 1!l70. A Power of At
tm'lmy hns hel'n filml with tho l>ep'lIt.ml'nt, lIf the
Interim' hy 1lI..:h Pl\1'111 itt<·c\ IIppointinA' AIY"slm
Pipdino Servi.'e COllIpliny tIm trlw alld lawfnl
agent, naclauorney-in-fact ou hehnlf of ellch 1'1-1'
mitll:t\ wi til filII pmvm' nnel authority to exec'lIto
anel dclivel'llny and nil illstrnluents in eOllllC:dilln
with the design, constrnct,ion, or 011l'11Ition of the
Pipt:lilm Sysl<,m. 'Within the !wnp'\ of sudI cout."'H'
blal nut.llIlI'it.y, slu:h ngcut. slml! I'l~PI'cseut Pm'mit.
tees, antI endl of them, with respcct to this Al-(r('I:
m('1,t.. Such a/-:eut is nnd shnl! be emllOwel'c,1 on
behalf of Permittees, ancl ench of them, to ne"cpt
servico of Imy prOl'.6ss, plClHliul,'S or other docu
/IIents in connectinn with any court 01' aumiuistl'll
tivo proceeding relating in whole 01' in pnrt to this
Agrcement or to nl! or any palt of t.he Pipeline
Syst<\m nnel to which UI(' United St.all-s slml! 1)(1 n
party.

1....2. P"rlilill('es shnllmllilltailla <:CIulmonawmt.
for the cOllstl'lldioll, opel'lltion, mainll,unncc nncl

termilllltion of the Pipeline System at all times
duriug this Agreement. Such agent shnll be a
citi1.on of the Unitllu Stntes, or if a corporation,
n domest.ic I:orpol'lltion. Such ngent shall be a resi
dent of Alaska, or if n corporation, shall be duly
nnthori1.NI to conduct business in Alnska, Permit
tlll~q slmll C,UI8e slu:h nl.....·nt to /IInintllin in the City
of Andlol'llgc, Alnslm, at nl! times dUl'iug this
A/-:I'ecnlllut 11II ollic:(\ fOi' t.he delivery of nl! ,Iocu
uu-uts, onlt-I'S, not.ices nud other w.-itten coulluuni
clltions, ns provided for in Stipulntious 1.<1.1.
nnd 1.6.

1.4.:1. Tu the ev,\nt Pel'mitlees suhstitute n new
':ommon agl-nt at nny t.illl'l, Permittees shn!! give
prompt wl'illeunot.ice to t.he Anthorizeu Ollicer of
such subst,il,ntion, the nnme and ollice address in
AndlOl'Ill\'C, Alasl"" of the new ngent, and n copy
of l'ermilll:es' ngrcwlllent with the new ngllIlt. The
United States slml! Ilt\ ,-ntitled to rely on each
appoiutul<'llt uutil sll<'h timll as a notice of the
suhstitution of n new I:OInmon agent tnkes effect.
Eadl SUi'll Ilot.ice sha l! not take effect until two
(:!) ful! working dnys nfter (nnd not including)
th" ,Iatc t.hat it WaS rec:cived hy the Authorized
()lIkcr.

Vi.... lIpon t.Jw Tl'Ilnsfcr hy nny Pm'mittlle of
allY right" title 01' interest of Permittlle in the
Ri/-:ht.,nf-\\'ny 01' t.his Agrc'I,ml'llt, the Tl'llllsferee
shall 1"'ulllptly mwc:utll nnll d(,li\'C!' to the Au
Ihul'i1.,"1 Ollkm' suc'h dU\,umcnts ns may be re
(plir(',1 Iu edd"nee t.he Tl'llnsferee's appointment
lIucl l'llt.ifimt.inn of thl\ tllI'n-ncting common ngent.

1.5. Authority of Uepl'esenhitives of Author
ized Officer and Common Agent: Orders of
Authorized Officer.

1.5.1. No .mlt'l· or not.ice I!ivcn to PcrmiUccs on
1",11:11£ oi tlw ::'i"cI,,-tllry hy the Anthori1.ed Omcer
01' lIny othcl' Per'Son shall he effective as to Per
mill"lls uult:ss pl'illl' writllm notice of the delega
t.iull uf authority tu issue snch order' or notice has
1,,-c'lI l-(i\'l'u to l'crmittees in the mllnner provided
in Stipulation 1.6.

1.5.2. l"ll'mittces shnll comply with llllCh nnll
el'ery lawful or,ltH' t1ireetlld to them and thnt is
issuell hy the Secretary, the Authorizlld Officer or
hy nny duly authorhed rllpresentative of the Au
thuri1.cd Ollieer.

l.a.3. Pcrmitt"es shall CIUlse the common agent
of Pcrmitte(,s 10 maintnin n sufficient number of
ils Iluly authori1.,~d representatives to nilow for
the prompt ,Ielivery to Permittlles, or nny of them,
of nil notices, OI'ders and other communications,

written or ornl, uf the Secrlltnry or Authorized
Otticer. E.lch of the snid rClll'est:ntatives shnll be
I'egistered with the AuthOl'ized Officer, and ~hnll

be IIppl'opl'intl'ly idcntifilld in snch mnnnllr anll on
snch terllls liS the Ant.llOl'ized Officer shall pre
scribe. Pe"miltees shnll cause the common ngent
of Permittees to consult with thll Anthorized Of
ficer at any time regarding the number lind
location of such representatives of th? common
agent.

1.6. Orders and Notices
1.6.1. All ,Iccisions, deterlllitll\t.ions, Ilnthol'izl1

tions, nppl'ovnls, consents, dl'mllllCls or directions
that shnll be mndo or given by the Secretnry or
the Authorized Ollicer to nny onu or morc of PilI'
mittees ill connection with the enfOl'cement or ad
ministrntioll of this Agreement, ,my applicable Il1w
or regulation, or llny other ngreement, permit or
authorizlltion relating in whole or in pnrt to nil
or any pnrt of the Pipeline System shall, except
ns otherwise provided in Stipulntion 1.6.2. of this
Stipulation, be in the form of a written order or
Iloticll.

1.6.2. If, in the judgment of the Secretary or
the Authorized Ollicer, there is an emergency that
necessitates the immediate issuance to nny one or
more of Permittees of nn ordel' or notice, such
order or notice ml1Y be given orally, provided, how
el'er, that subsequent confirmation of the order or
notice shnll be gi ven in \vriting as rapidly as is
pl'llcticable under the circumstances.

1.6_'1. All written orders, notices or othllr writ.
ten communications, including telegrams, relating
to any subject (and regardless of whether thlly do
or do not relate to the design or construction of the
Pipeline System) that are addressed to anyone
or more of Permittees shall be deemed to have
been dlllivered to nnd received by the nddressee

I or addressees whlln the order, notice or other com
mlmication has been delivered: (1) eithllr by meso
SI'nger during normal business hours or by means
of rl'gisterlld or ':llrtified United States mail, post
nge prepnid, return receipt requested, to the omce
of the common agent of Permittees at 1815 Sonth
Bragaw Street, Anchorage, AlllSkn 99504, or (2)
personnlly to any authorized representntivll of the
common agllnt.

1.6.4. All written notices nnd communicntions,
including telegTams, of anyone or mortl of Per
mittel'S thllt are addressed to the Sl'erlllnry shall be
deemed to hnve belln delivl\r.,d to nnd received hy
the Secretary when the notic:o or commnnication

has been delivered, either by messenger during
normal business hours or by means of rllgistered or
certified United States mail, postage prepaid, re
turn receipt requested, to the Secretary person
ally or to Office Room No. 6151 in the Deplll'tment
of the Interior Building, 18th & C Streets, North.
west, Washington, D.C. 20240.

1.6.5. All written notices and communications
of anyone or more of Permittees that are ad
dressed to the Authorized Officer shall be deemed
to have been delivered and received by the ad
dressee \Vhlln the notice or communication has been
delivered, either by messllnger during normal busi
ness hours or by means of registered or certified
UI!ited States mail, postage prepaid, return re
ceipt requested, to the Authorized Officer per
sonally or to Office Room No. 405, 555 Cordova
Street, Anchorage, AlllSka 99504.

1.6.6. Thll United States or Pllrmittees, by writ
ten notice to the other, may change the office ad
dress to which written notices, ordllrs, or other
written communications may be addressed and
delivered thereafter, subject, however, to the pro.
visions of Stipulation l.4.

1.6.7. The regulations of the Depnrtment re
lating to notices or other communications by mail
(43 CFR 1810.2) shall not be applicable to tbis
Agreement.

1.7. Notices To Proceed
1.7.1. Pennission to construct.
1.7.1.1. Permittees shall not initiate any con

struction of the Pipelinc System without prior
written pennission of the Author'ized Officer. Such
permission shall be given solely by means of n
written Notice to Proceed issued by the Author
ized Officer. Each Notice to Proceed shall author
iZll construction only as therein expressly stated
and only for the particular Construction Segment
therein described.

1.7.1.2. The Authorized Officer shall issue 11

Notice to Proceed only when in his judgmCllt the
construction (including design) and operation
proposals are in conformity with the provisions
of thllSe Stipulations.

1.7.1.3. By written notice, the Authorized Olli
cer may revoke in whole or in part any Notice to
Proceed which hns been issued when in his judg
ment unforeseen conrlitions latcr nrising require
lllternt,ions in the Notice to Proceerl in order to: )
prol<-,'t, or llInintnin stllhility of l,'I'olol!ic mnterials: i
prote~'t. 01' Inaintnin inteltrity of the Pipeliue Sys- ~

tern; 1",(,vI'nt S('riuus nncl irrepnrahle hann to tllll C

>
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environment (including but not limited to fish or
wildlife populations, or their habitats) ; or remove
hazards to public henlth nnd safety.

1.7.1.... Prior to submission of nny Prelimillllry
nesil-'11S or npplientions for any Notice to 1'1'0

cee.l, l'et'mittt'l's nnd the AnthOl'ir.ed Ollicer shall
Ill{rl!tl to n sche.lule for the time, scope nnd quan
t.ity of snch submissions nnd npplieations. The
pnrpose of sneh schedule is to Ilssnre thnt I'et·
mittees' snbmissions nml npplications sbnll be 1'1'11

sonahle in scope, and filed in a reasonable timo
frame, insofnr ns the worldond thereby imposed
on the Authorized Ollicer is concernetl. Suhmiltll1s
nnd npplicntions shall be filed in nccordnncl' with
snid schcdnle, nnd the Allthorize.l Ollicet· IlIny re
fuse to considn nny thnt nl'll not so filed. Th"
schcdnl" mny I~ reviewell nnd revise. I fmlll t.illle
to tillle ns ImlY 1m ngreed IIpon by Pl·rmitte,·s nnd
the Ant.horized OfficeI'.

1.7.2. Preliminnry Desil{n S'lhmissions
1.7.2.1. Prior to applyillg f.... a Notice to Pro

ceell f()l' allY Constl'llct.ioll 8"glllent, Permittt'es
shall snlunit t.he l'relimilll\ry Desib'1' for tlll.t Se:.:
ment to tin, Anthoriz,·.l Ollic<'l' for approval.
WI",rn nppropria.te, each snbmission shllll inchulo
the criterill wbich jnstify t.he sell·ction of t.he Con
strnction Modes. The Allt.horir.ed Ollicer shall ex
peditionsly review cadi suhmission alld shall do so
within thirty (:10) dnys from the llnte of his re
ceipt of the snhlllission. The Allthorir.ed Ollicer
may reqlll'st a.lditionlll information if he deems it
neceSSllry.

1.7.2.2. In appropriate cases, the Anthorir.ed
Ollicer may wnive the reqnirement thnt a Prelim
inary Desi!,'1l he submitted. In this circumstance,
Permittees may proceed to llpply for a Notice to
Proceed in aeeordnnce with Stipulation 1.7.4.

1.7.3. Snmmary Network Aml1ysis Diagram
1.7~'l.t. Prior to Finlll Desigll snbmissiolls, Per

mittees shall sllhmit a sllmmlLl'y network analysis
diagram for the entire pl'oject to the Anthorized
Officer. The summary nctwork analysis diagram
shall be time-scnled nnd shall include all nctivities
nnd contingencies which mny reasonnbly be anti
cipated in connection with the project. The snm
mary network analysis dial{ram shall include:

(1) Datil. collection activities j
(2) Suhmittlilandapprovnl a.:tivit.iesj
(:I) Pre-construction, construction nnd post

construction activities; and
(4) Other pertinent datil..

1.7.3.2. The summary netwo\'k annlysis dingram
shall be updated nt thirty (30) dny intervals, as
significant ehnnges occur, or as othe'wise np
proved in writing by the Authorized Officer.

1.7.,1. Application for Notice to Procced
1.7..t.1. P""lI1iUecs mllY lipply fOl' a Notice to

Prot'eed for nuly those Construction Segments for
whit'h the I'I'l'liminnry J)esi~n hns hccn approved
iu writing lIy t.he Authol'ir.ed Omcer or a waiver
Ilttl'Sllllnt to Stipuillt.ion 1.7.2.2 hns bcen issued i ..
writing hy the Authorized OJlicer.

1.7.,1.2. Before npplying for a Notice to Procee.l
for II Construction SeWlll'nt, Permittees shall, in
such nmnner ns shall bo aer.optnble to the Author
hed Ollit~er, by survey, locate and clearly mnrk on
tho ground the proposed centerline of the line
pipe to he lncall·d in the Mapping Segment within
which tho Construction Sej,'1Ilent is to be con
st.ruclcd and the loclltion of ull Rehted Facilities
propo,;c,d to be constructed in the Mapping
SC;.{IIl(mt.

1.7..1.:1. Enelt applicution for a Notice to Pro
cee.l shnll II" suppm't<lcl lIy:

(I) A Ii'inal Design.
(2) AII re.ports nnd results of environmental

studiM l~ondlll:ted 01' considered by
PenuiUclls.

(:1) All datil necessnry to delllonstl'llte com
pliunc:e wilh the terms nnd conditions of
these Stipllintions with respect to thnt
particular Constnlction Segment.

(4) A detniled network analysis di"g-ram for
tho Constmction Sllgment, including:
PCI'lIIittees' work schedules; consents,
pm'mils or authorizations requircd by
Stute und Ii'elleral ngenck'S and their in
terrelntionshipsj design and review peri
ods; dat" collection nctivities; and con
stmdion seqllencin~. The detailed net·
work analysis dillA'rnlll shall be updated
as required to reflect current stntus of
tho project.

(5) A mnp or mnps, prepared in such mnn
ncr as shnll be acceptnhle to the Author
ized Ollicer, depicting the proposed locl!
tion in the Mnpping Segment within
which tho Constnll,tion Segment is to 1>0
constructe,l of ~ (1) the boundaries of all
contil-'110us temporary usc nrens, "1ll1 (2)
all improvements, buricd or above
ground, that nrc to be constnlcted within
tho Mnpping Seb'1nent. The Authorized

Officer shnll not issue II Notice to Proceed
with construction until he has approved
all relevnnt locations on the ground and.
tempornry boundary markers hnve been
set by Permittees to the satisfaction of
the Authorized Officer.

(6) Such other dnta ns may be requested by
the Authorized Officer either before sub.
mission of the application for II Notice
to Proceed or nt any time during the re·
view period.

1.7.4.4. DlIl'ing rodow of an application for 1\

Notieo to Proceed, tho relevnnt portion of tho
route of the Pipeline may he modificd by tho
Authorized Officer, if, in his judgmlll1t, environ
mental conditions or new technological develop
ments warrant the modificntions. If, dnring COII

stl'llction, ndverse physical conditions nre encoun
tered thnt were not known to exist, or that were
known to exist bnt their significance wns not fully
npprecinted when the Anthorized Oflicer issued 0.
Notit~e to Proceell for the portion of the Mapping
Segment in which the physicnl conditions are en
countered, the Authorized Officer may authorize
deviations from the initinlly o.pproved ~ocation of
the Pipeline to another locntion along the same
genernl route of the Pipeline nt the point or points
where the physicnl conditions are encountered, in·
c1uding adequate room for structurally sound trnn.
sition. A devintion shnll not be constructed with
out the prior written o.pproval of the Authorized
Officer nnd, if so approved, shall conform in nil
respects to the provisions of the approval.

1.7.4.5. The Authorized Officer shnll review
ench appliention for a Notice to Proceed and all
data snbmitted in connection therewith within
ninety (00) days. Said ninety (00) day period
shall begin from the later of the following dntes:

(1) Date of receipt by the Authorized Officer of
aUllpplicntion for n Notice to Proceed.

(2) Date of receipt by tho Authorized Ofiicer
of the lnst submittal of additional dntn pnrsunnt
to this Stipulation.

1.7.,1.6. If the Authorized Ofiieer requires Per.
mittees to submit additional datil. on one or more

, occasions, the review period slmll behrin from the
date of receipt by the Authorized Officer of the
last submittal.

1.8. Changes in Conditions
1.8.1. Unforeoeen conditions arising during con·

struction. operation, maintenance or termination
of the Pipeline System may make it necessary £0

revise or lllllend these Stipulations to control or
prevent damal,'6 to the em' ironment or haznrds to
public henlth nnd safety. In that event, Permit
tees and the Authorizell Officer shall ngree ns to
whnt revisions or nmendments shal1 be lIIade. If
they nre uimble to n~ree, the Seeretnry shall h!l.vO
final authority to determine the mntter.

1.9. Antiquities and Historical Sites
1.9.1. Pel'mittees ~hnl1 enll'age an archeologist

approvell by the Authorir.ed Olliccr to provido
sUI'\'eillance nnd inspection?f the Pipeline System
fOI' nrchelllo/{ieal vnllles.

1.9.2. If, in connection with nny operntion un·
del' this Agreement, or any other Agreement is
sued in connection with the Pipeline System, Per
mittees encounter Imown or previously unknown
paleontologicnl, nrcheological, or historical sites,
Permittees shnH immediately notify the Author·
ized Officer and said archeolo¢st. Permittees'
archeologist shnH investigate nnd provide nn on
the-ground opinion regarding tho protection meas·
ures to 1>0 undertaken by Permittees. The Author
ized Officer mny suspend that pOltion of Permit·
tees' operations necessary to preserve evidence
pending investigation of the sire.

1.9.3. Six copies of 0.11 survey nnd e:tenvation
reports shnl1 be filed with the Anthorized Ollieer.

1.10. Completion of Use
1.10.1. Upon completion of the use of nil, or n

very substnntial part, of the Right-of:Way or
other portion of the Pipeline System, Permittees
shall promptly remove nl1 improvements and
equipment, except as otherwise approved in writ·
ing by the Authorized Officer, and shall restoro
the Innd to 0. condition thnt is satisfnctory to the
Authorized OlliCllr or nt the option of Permittces
pay the cost of such removnl nnd restoration. The
satisfaction of the Authorized Ofiicer shall be
stated in writing. Where approved in writing by
the Authorized Officer, buried pipe mny be left in
place, provided all oil and residue are removed
frolll the pipe and the ends are suito.bly capped.

1.10.2. All areas thnt do not constitute nl1, or n :
very substantinl part of the Right-of-'" ny or other ~
portion of the Pipeline Systelll, utilized pursuant ~

to nuthorizo.tions issued in connection with the ,



£T1
I

O"l

Pipeline System, shnll be Put-to-Ded by Permit
tees upon completion of their use unless otherwiso
directed by the Authorized Ollker. Put-to-nell
is used herein to m~nn tlmt Access Rond~, mnterial
site~ nnd othm' an'as ~halllwl Idl. in such sl.llhilizc,j
condition Ihat, el'o~ion will h'l millimizt',1 thl'OlIl-(h
Ihe 1151' of 1l,INllIlIt(·ly ,h'si~nc,1 lind eonsl.rlldt·,1
walcrh:u':-;, rtH'(l'gclation awl ('luolnical surface C.~on

1.1'01 j that C1llvel'tS and bl'id/-,...·s shall b" I'cmo\'ed
by Pel'mittees in II nlllllner slltisfact.ory t{) tho
Authorized Officer, an,1 that, such rOlllls, sites nnd
nl'eas shllll bc c1ost,dto lise. Pel'miU"l'~' mhahilitn
tioll pillns shnll he app,'()\'ell in I\'ritin~ by the Au
thorize,1 Olliccr prior to tl'l'minlltion of nsc of llUy
sud, l'Oad, 01' nny part Ih"l'eof, ill IIcconlance with
Stipulation 2.12.

1.11. Puhlic Improvcments
1.11.1. Permittees 5111111 pm!t·ct exi~ting tde

plllllll', telt,gl'llph 'llul tl':ln~mission lilli'S, I'ollll~,

tl'llils, f"III'es, Ilitl'lll's a,ul lilm impmvI'lIu,nts dur
inJ.{ t~f)nst.rUt:tion, 0lwrut.irm, IlmilltenalH.'n anti ter
millatioll of the Pipeline Sys!t'm. Permittees shnll
not "hst I'ud lilly road 01' t rai I with logs, slash, or
dehl'is, Danll'~6 ClIlIs,,,1 hy 1"·l'miU,·l's to pllhlie
utiliti,'s 111111 impmvlmwnts shall I", pl'Omptly I'e
pllin'd hy I'm·mittet·s to a l'OIulition whil'h is sllt.is
fad.f)l'y t.f) tI", Aulhol'ized ()/li,'''''.

1.12. Regulation of Public Acccss
1.12.1. During constl'llction or terminnl.ion nc

tiviti6s, Permitt6es IIIl1y 1'6guillte or pl'ohihit pllh
Iic III'C"SS to 01' IIpun IIny Ac"es~ RUllll heing uscd
flU' sllch ndi\'ity. At ,til ot.lll'r timl's, Pcrmith,es
shllll perlllit fr6" allli ulIl'cstrieled puhlic acc6SS
to lind upon AI'''''ss HOIIIls, CX"6pt thllt with tho
wl'ilt.~n conscnt of the AUlhol'izl'd Ollie"r, Per
mittees lIIay r~gulate or prohihit puhlic access and
\'ehiculnr trailic on ACC6.<;5 Hoads as re'luired to
facilitate opl'l'lltions 01' to pl'otect. tI", puhlic, wild
Ii fe lind Ih'6stol:k from Illlzanls ns.~odlltecl with
opCl'lItion and IIIl1inl<:UIIIIl:e of the Pipeliue Sys
tem, PCl'lIIi1l66S shall pl'ovid,: Ilppropl'iate warn
ings, lIa~men, bnl'ricad6s, and otl",r saf6t.y mt,as·
ure.~ when Permittees nr6 using Access Honds, or
regulating' Ill' prohihiting puhlie aC"65S to or upon
A"':6.<;5 HOI"ls.

1.12.2. DlII'iug construction of the Pipeline Sys
lem, P6"lIlill,:,·s shall pl'ovid" a!lemative routes
for "xisting roatls lln,1 trails liS ,1,·tl:l'Illine,i hy
the Aul horizl,,1 Olli,'"" wl"'lher or not IIwse l'Oads
'Ii" ~t':Iilslll't1 rceonlcd.

l.1:t.:I. Pcrf,lilte6s shall 1I1111", provisions for
suituhle perlllunent crossings for till, puhlic whem

the Right.of-Wny or Access Roads cross exist
ing roads, foot.trnils, wintel' trails, or other
rights-of-wllY·

1.12.4. After cnmph,tion of constrne/ion of the
l'ilH'lill<\ Sysh'ln, :Iml wit h t116 "oncnrl'l'n"l: of Pel'
miltc~, 111<\ Aul horiz6,1 OtliCCI' lII:1y designate arells
of tI", Hight.·of-\\"IY to whid. thn pllblic shull
)m\'H rn~,~ and unn·:;tridl·.1 JU:I'l'&'{.

1.1:1. Electronically Operated Devices
1.13.1. l'ermittlm shllll Sl:1'6en, liIt6r, 01' other

wis6 Sllpp""SS auy el",:troni"ally opm'ated devices
I.uat ul'e instalbl as 11Ill't of the Pipeline System
which ar6 capahle of produdng electl'olllngnetic
inh'rfm'encn n"liations so that such devices will
not. adversely atT"d tho fundioning of existing
"ClIlllllnni"ations syslmns Ill' Illwigatiollal aids. In
th6 eV('f,t that stru<'lIll"'S su"h as tOW61'8 0,' bllild
illh'll 111'6 to be ernl'l,·d as II part of thc Pipeline
Sysll'lII, t.lwir positioning shall Iw' sllch that they
will not obst,'n,'t l'I"liation pattel'lls of line-of·
si/.(ht cOlllmnni"ations systems, I\Iwigational aids,
01' similal' sys(61ns.

I.H. Camping, Hunting, Fishing and Trap
ping

1.1<1.1. P6rmittees shall post the Right-of-Way
against "alllping, hunting, fishing, tl'llpping and
shooting within t.he Uight-of-\\Tny. Permittees
shall pmhihit theil' I'mployt'65, agents, contmctors,
slllll:ontmc(ors, and t.heir employees, from engag
ing in such act.h·it,ies.

I.Jot.2. I'm'mille6s shall inform theil' elllployees,
ngenls, contractors, subcontractors, and their em
I'loyt'cs, of IIpplicllhle laws and r6gulations relat
ing to huntiug, fishing, lind trnpping.

1.15. Small Craft Passage
1.15.1. Tile crention of any permanent obstruc

tion to the pllssa~o of small crnft in streams is
prohibited.

l.Ui. Protection of Survey Monuments
1.16.1. Permittees shnll mal"l. and prot{)ct nl!

geodetic surV6Y monuments ,mcountered during
the constl'lletion, op6rntion, mllilltenallce and tel'
minntion of the Pip61ine System. These monument.s
nrc not to be llistllrbed; however, if such n dis
turhnlll'e occurs, t.he Authorizl\d Officer shllll he
immediately notifil,d tl16rcof in writing.

1.16.2. If any lalld sur\'ey mOlluments, cornel'S,
or I\rf'~ssori~s ((~xdlldin~ gt'oc)ntie Stll'\"ey nlOnu
1l1/1Il1s) 11m d"Sl.l'oyNI, ohlitemted or damaged,
l'ermiU,"'s shllll clllploy n '(IlUlified Inud SllrVI'.I'Or
to reestahlish 01' l'estol'6 sallie in accordance with
the "Manual of Jnstl'llctioll for the SUI'\'ey of Puh·

lie Lands" and shall record such survey in the
nppropriate records. Additionnl requirements for
thu protection of monuments, corners, and b6nr
ing trees mny be prescribed by the Authorized
Officer.

1.17. Fire Prevention and Suppression
1.17.1. Permittees shall promptly notify the

Authorized Officer and tnke all mensures neces
sary or appropriate for the prevention and sup
pression of fires in accordance witll 43 CFR
280I.l-5 (d). Permittees shall comply with the in
structions and directions of the Authorized Of·
flcer concerning t.he use, prevention nnd suppres·
sion of fires. Use of open /ires in connection with
constructiou of thil Pipeline Sysl.!'m is prohibited
unless authorized in writing by the Authori;:ed
Officer.

1.18. Surveillance and Maintenance
1.18.1. During the construction, operlltion,

mnintennnce and tcrminntion of the Pipelino Hys.
tern, Permittees shnll conduct n surveillnnce and
mnintenance progl'llm applicable to the subarctic
nnd arctie environment. This program shnll be
designed to: (1) providu for puhlic health and
snfety; (2) prevent dnmnge to nnturnl resourcesj
(3) prevent erooionj and (';l) mnintnill Pipeline
System integrity.

1.18.2. Permittees shall have a communication
system that ensures the transmission of informn·
tion required for the safe operation of the Pipeline
System.

1.18.3.. Permittees shojI mnintain complete and
npow-date records on construction, operation,
maintennnce nnd termination activities performed
in connection with the Pipeline System. Such rec·
ords shall include surveillance data, lenk nnd brenk
records, necessnry operntionnl datn, modificntion
records and such other data as the Authorized
Officer may require.

1.18.4. Permittees shall provide nnd mllintnin
Access Ronds nnd airstrips, the number and 10'
cation of which shall be npproved by the Auth·
orized Officer, to ensure that Permittees' mninte·
nanee crews and Federnland State representatives
shall have continuing aCcess to the Pip6line
System.

1.19. Housing and Quarters
1.19.1. Permittees shnll furnish, on n reimbursn.

ble bnsis. such reprcsentatiVl's of the United States
as mny be designnled by tho Authorized Ollicer
with adequate meals, living qunrters nnd office
space, rensonahle use of Permittees' communica-

tious systems, and reasonable surfnce and air
transpoltation during the construction, operation,
maintennnce and termination of rhe Pipeline S}'S
tern. Whenever possible, Permittees shall be noti
fied in writing by the Authorized Officer in ad
vance regnrding the number of persons for whom
such services and facilities will be required.

1.20. Health and Safety
1.20.1. Permittees shaII tnke all mensures neces·

sary W protect the health and safety of all per
sons affected by their activities performed in con
nection with the construction, operation, mniute
nance or tennination of the Pipeline System, and
shnll immedintely abate any health or safety haz
ards. Permittees shall immediately notify the,
Authorized Officer of all serious accidents which
occur in connection with such activitics.

1.21. Conduct of Operations
1.21.1. Permittees shnl! perform all Pipeline

System operntions in asllfeand workmanlike mnn
ner 50 as to ensure the safety and integrity of the
Pipeline System, and shall at all times employ
and maintain personnel and equipment sufficient
for thnt purpose. Permittees shnll immedintely no
tify the Authorized Officer of nny condition, prob
lem, malfunction, or other occurrence which in
any way threatens the integrity of the Pipeline
System.

1.22. Applicability of Stipulations
1.22.1. Nothing in these Stipulations shall be

construed as applying to activities of Permittees
that have no relation to the Pipeline System.

L22.2. Nothing in these Stipulations shall 00
construed to affect any right or cause of action
that otherwise would be a\'nilnble to Permittees
against any person other thnn the United Stntes.

2. ENVIRONMENTAL
2.1. Environmental Briefing
2.1.1. Prior to, and during, construction of the

Pipeline System, Permittees shall provide for en
vironmental and other pertinent briefings for con·
struction and other personnel by such Federal em·
ployees as may be designated by the Authorized
Officer. Pennittees shnll arrange the time, place
nnd'lll.tendnnce for such briefings upon request by
tho Authorized Officer. Permittees shall bear all
costs of sllch briefings other thnn snlnry, per diem, )::
subsistence, nnd trnvel costs of Federal employees, "0

In addition, Permittees shall separntely arrangn ~
with the Stnte of Alnskn for sllch similar briefings :::l

as the Stnte may desire. ~
X
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2.2. Pollution Control
2,2.1. General
2.2.1.1. Permittees shall conduct all aetiviti,'s as

sociated with tho Pipeline System in a manncr that
will avoid or minimizo degrndalion of air, land
and water quality, Tn the constru,·tinn, olH'ral inll,
maintenance aud tcrmination of thl' Pipl'lin,~

System, Permitted shall pl'rfol'ln tl,,'ir a,·ti\'ities
in tlccnnlance with applicabln ail' and water qual
ity standards, relalell facility sitinl{ SllllHI:U',ls,
and related plans of implmnenlatinn, inchlllinl{
but not limited to slandards adopted pnrsullnt, to
the CI"an Air Act, as nllll'IHled, 42 U,S,C, li IH:,;
et "cq., nnd Ih" 1,'edl'I'al "'aiel' Pollution COlltrol
Act, as nmen,!,'d, :1:1 IT,S,C, § 1:121 et ,'Nt.

2.2.2. \Vnler and Land Pnllntion
2.2.2.1. Permillees shall l'omply wilh llpplil'llhl..

"\Vnter Quality St'lIlllal'lls" of /.l1O Stale of Alaska
as Ilpproved hy tlll\ Ellvironment,,1 Pro/('dion
AI{'lllcy.

2.2.2.2. 1l[nhil" /{I'llIl1lll "'luiplllent silldl lIot, 1M'
opel'lltcll in lakes, st,I1'alllS 01' l'in'I'll IIl1h'5S sllch
op"l'I\tjnn is approl'ec! in IITiling hy Ih.. Allthnr
izcd Officer.

2.2.:1. 'I'1"'l'Inal Pollllt ion
2,2':1.1. Pcrmillees shall comply with Ihe stanc!

ar,ls s"t fOl' U"\I'mal polllltinn in the State of
Alaslm "\VIltf'(' Quality Sfaudal'lls," as apprm'cd
hy tim 1~Il\'ironmelltal Pl'lltedion Agenlly.

2.2..1. Ail' Pollutioll 11IHI Icc I"nl{
2.2..1.1. Pel'llliUees shall ntilize and 0p"rat" all

fncilitio;; and ,I"vices uSl'd in l'OlInection with tho
l'iptllinll Systmn so as 1<) ,(Void or millimize nil'
pollut.ion and icc fOI{. Facilities IlIHI lhll'i,'es whillh
eanllot he pl'Cvellted from producing i"e fog shall
hc lo"tlted so as lint 10 interfere with l,irHl'lds,
conllnullil,ies or rtlads,

2,2.,1.2. I<;missiollS from l"luipment, installations
and hurning llIllterinls shall meet applicahle Fed
ernl and Stale air quality standards.

2.2,,.. P"stillidl's, Hcrhicid"s and othel' Chern
i"als

2,2,,..1, Permillees shall usc only non-persistent
and immnhill' type_~ nf pestillides, herhicides and
OUIl'I' ehemil:als, I<;aeh d",miml to he uSl'd and its
application constraint Hhall ho :lpprrll'ed in writ·
inl{ hy the Anthoriz,,,1 Ollieel' pl'inr to use.

2.2,6. Ranilnlion and \\'asle Disposal
2.2.£.. 1. u"'aslf~l1 fllI':illS nil disl':lrd"ll malt(!I', in.

r1udilll{ hut nnt limitl'd to human wasle, trash,
I{arha~,', refuse, nil drulllS, I"'ll'oI",uu prmluds,
ashes and equipment..

2.2,6.2. All waste generated in construction, op
eration, maintenance and termination of the Pipe
line System shall be removed or otherwise dis
posed of in II mallner tu:eeptallie 10 the Anthol'ized
Olli.'er. All :lpplieahlo st:tlulanls and ;tnideline5
of II", Alaska Stalo /)"p:ll'lnwllt or Enl'il'onnll'ntal
COIISl',rvatioll, the IInitNI Slates l'nhlic Health
Sel'l'icc, tho I<;JlI"il'Onllll'lItal Pl'Oteclion Al{ency,
and othel' F,~leml and Stahl agencies shall ho
,ulhl'red to hy Pennit,tOt,s, All incinl:mtors shall
nll'et the re'luirl'menls of applicahle Federal lUHI
St,ate hws an,1 I'el{ulations amI shall he IIscd with
maximum preeaution5 to prevent forest and tun
dra fires, AfIOl' illcincmtion, material not COli
sumed in the ineincrator 51\1(11 he disposed of in a
manner apprOl'",1 in writing hy the Authorized
Ollieor, I'ol·t:,hle or plll'Jnanent waslll ,Iisposal sys
tmlls loho used shall Ln approved in wI'itillg hy
tho Authorizell Omcer.

2.:1. Buffer Strips
2.:1.1. l'uhlil: Inh\l"'5t AI','as
2.:1.1.1. :{o ,'onstl'udinn ad.ivit)· in connection

wil h tile I'ipdiue S)'HI"III shall he condnded
wil,hin nlle·half (lh) mile of any offieially desil{
nal,·,1 F,'dllml, State 01' mnnieipnl park, wildlife
I'l'fu~,', r"HI'lm:h nalural area, rel:rcntion area, ree
l'I'al inu sill', nr' any 1'I'l{islel'ed National Histol'ie
Rile '1I' Nlitioual L:lIuhual'k, nnIess such activity
is apprOl'l',1 in "Til,ing' hy the Authorized Oml'llr,

2':1,2. Ve~"t ati I'e Screen
2.:1.2.1. l'''I'Jniltees shall not l'Ut or remOl'e any

l'e~I'tati\'e I'OVI'I' within a minimnm 'h'e hundred
("00) fool strip (",lwl','n Stal"]lil{hwayH and mn
te,'ial Hites nnless slll'h entting or rcmOl'al is aI'
IU'llI'NI in wl'itin~ hy the Anthnl'ized Omeel',

2,:1.2.2. "'1"'l'e the Hight.of.way "I'nSSl'S Siale
hi~h\\'n'ys,n Sc-I"'('U of \'('I-{(·tntinu native to the sp~·

"ifi!: sellinl{ shall he eslahlished over disturhed
a I"'as unleSH othOl'wisl' approved in writing by the
Aut hol'ize,l Offil'er.

2.3.:1, Streams
2.:UU. The Pipeline System shall Ill' localed so

as In pl'Ol'idl\ three hundred (:100) fnot minimnm
hulTel' strips of nndistnl'hed lanll along streams
1ll111'SS nt.lll'l'wise approl',,,1 in writing hy the Au
Ihnl'iz,'d Offil"'I'.

2..1. I~rosion Control
2.'1.1. nencml
2,,1.1.1. 1":I'lllilt"I's shall perfnrm all I'ipdillll

Sysl,'m ,'onstl'nction, nl"'I'ation, mainll'n:lnl'c and
1t'l'Iuination adil'itills so as to avoid or minimize
d istu I'hance 10 veget.'ltinri.

2.4.1.2. The design of the Pipeline System shall
provide for the construction of control facilities
that will avoid or minimize erosion.

2.4.1.3. The erosion control facilities shall be
constructed to avoid induced and accelerated ero
sion and to lessen the possibility of forming new
drainage channels resulting from Pipeline System
activities. The facilities shall be designed and op
erations conducted in such a way as to avoid or
minimize disturbance to the thermal regime.

2.4.2. Stabilization
2.4.2.1. Surface materials taken from disturhed

areas shall be stockpiled and utilized during res·
toration unless otherwiso approved in writing by
the Authorized Officer. Stabilization practicllS, as
o"tel'mined by the needs for specific sites, shnll
include hut shall not he limited to seeding, plant
ing, mulching, and the placement of mat binders,
soil binders, rock or gravel blankets, or stnlctures.

2.4.2.2. All disturbed arells shall be left in a
slabilized condition satisfactory to the Authorized
Officer, Snch satisfaction shall be stated in writing
by the Authorized Officer.

2.4.3. Crossing of Streams, Rivers or Flood
Plains

2.4,3.1. Permittees shall prevent or minimize
erosion Ill. stream and river crossings and those
parts of the Pipeline System within flood plains,
as defined in Stipulation 3.6.

2.4.3.2. Temporary access over stream banks
shall be mnde through use of fill ramps rather
than by cutting through stream banks, unless oth
erwise approved in writing by the Authorized Offi
cer. Permittees shall remOVQ snch ramps upon ter
mination of scasonal or final usc. Ramp materials
shall be disposed of in a manner approved in writ·
ing by the Authorized Officer.

2.4.4. Seeding and Planting.
2.4.4.1. Seeding and planting of disturbed areas

shall be conducted as soon as practicable and, if
necessary, shall be repeated until vegetation is
successful, unless otherwise approved in writing
by the Authorized Officer. All other restoration
shall be completed as soon as possible.

2.4.5. Excavated l\faterial
2.4.5.1. Excavated material in excess of that

requin~d to bnclcfill IIround any structure, includ
ing Ihe pipe, shall be disposed of in a manner aI'
prm'ed in writing by the Authorized Officer.

2.5. Fish and Wildlife Protection
2.5.1. Passage of Fish

2.5.1.1. Permittees shall provide for uninter
napled movement and safe passago of fish. Any
llrtilicial structure or any stream channel change
thnt would cause a blockage to fish shall be pro
vided with :\ fish passa~e structure or facility that
meets all Federal and State requirements. The
proposed design shall be submitted to the Author
ized Ollicer in accordance with Stipulation 1.7.

2.5.1.2. Pump intakes shall be screened to pre·
vent harm to fish.

2.5.1.3. Abandoned water diversion structures
shall be plugged and stabilized to prevent trap
p'ng or stl'llnding of Hsh.

2.5.1.4. If material sites are approved adjacent
to or in certain lakes, rivers, or streams, the Au
thorized Ollker fIlay require Permittees to con
strnct levees, berms or other suitable lIleans to
protect fish and /ish passage and to prevent silta
tion of streams or lakes.

2.5.2. Fish Spawning Beds
2.5.2.1. "Fish Spawning Beds" means the areas

where anadromous and resident fish deposit their
eggs.

2.5.2.2. Permittees shall avoid channel changes
in Fish Spawning Beds designated by Ihe Author
ized Officer; however, where channel changes can
not be avoided in snch beds, new channels shall M
constructed according to written stnndards sup'
plied by the Authorized Officer. ,

2.5.2.3. Fish Spawning Beds shall be protected
from sediment where soil material is expected to
be suspended in water as a result of construction
activities. Settling basins shall be constructed to
intercept silt before it reaches streams or lakes.

2.5.2.4. Permittees shall comply with any spe
cial requirements made by the Anthorized Officer
for a stream system in order to protect Fish
Spawning Beds. Permitlees shall repair all dam
age to Fish Spawninl:' Beds caused by construc·
tion, operation, maintenance or termination of the
Pipeline System,

2.5.3. Zones of Restricted Act,ivities

2.5.3.1. Permittees' activities in connection with
the Pipeline Syslem in key fish and wildlife areas
may be restricted by the Authorized Ollicerduring
periods of fish and wildlife breecling, nesting.
spawnin;t, lambinl{ or calving activity and during
major migrations of fish and wildlife. The Au
thorized Officer shall give Permittees written ~
notice of such restrictive action, From time to time, j

the Authorized Officer shall furnish Permittees
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a list of areas where such actions may be requirrd,
together with anticipated dates of restriction.

2.5.4. Dig Game Movements
2.5.-1.1. Permittees shllll construct anll mllintain

tho Pipeline, boUI burie,1 and Ilbo\'e I-(rntll\,1 sec
tions, so us to assure fn~c pn::ifi:lI{H nntl Iuu\'{!fuent

of bi~ I-(llnle animals.
2.6. Materials Sites
2.6.1. PIII,dlllSC of Millerillis
2.6.1.1. If Permittees reqnire mllterials from

the public lands, PermiUees shllll make appliea·
tion to purchase such milterillls in accordllnce with
4:1 CFIt, P'lI't 3610. Permittees shnll submit II

mining pliln in Ilccordllnce with ·1:1 CFR, Pllrt 2:\.
No milterillls mllY bo removed by Permith",s with·
out thl! written approvill of the AuthOl'i40,1 Olli
cer.

2.6.1.2. Insofllr as possible, usc of existin~ ma
tel'ials siles will be auUIOl'izell in prefm'eneo to
ne\\' sites,

2.6.1.3. Gravellulll othm' conslmct.ion mllteo'i1t1s
shall not be taken from strellm beds, ri \'I,r beds,
Illlm shor"s or ollll'r oul h'ls of )nkl!s, unl"s5 UIl'
Illking is appl'oved in writing hy the Authori4ClI
Onk"r.

2.6.2. Layout of Materials Sitl!s
2.6.2.1. Mlllln'ial5 sitl' Illllulllnl'i"s sbllll Ill' slll'l>l',1

in findl a mannl'r as 10 blmlll with snrroulllJing
nahlrnl hU1l1 paUI·rus. Itl'ganlJ"ss of 1.1", layout
of mlltl!rials sitl's, priml\l"Y emphasis shall bo
pluced onlu"!\·l·nt.ion of soil el'osion and ,Iumuge 10
\'el-(l'lation.

2.7. Clearing
2.7.1. nOllllllaries
2.7.1.1. Permittel's shall illentify appmve,1

l'learinl-( boundaries on the I-(rOlllll1 for elleh Con
struction Sel-(ment prior to beginning cleurinl-( op
emlions. All timhl·r and other ""g,!tath'e materilll
outsi,le dearin~ bOlllulllri"s Ilnd Illl hlllzed, pllinlell
or posled trCl'S which arc on or mark dearin~

bOlllularil's am resl-rvClI from enttin/\' and .....
mO\'1l1 with the exception of dllnger trees or snailS
desir.:nllted as snch by the Authorized Ollicer.

2.7.2. Timher
2.7.2.1. PI'ior to initiatin/\' clearing operntions,

P"rmitlees shllll notify the Anthorized Onker of
the alllonnt of lIlerchanlable timber, if any, which
will he enl, n'mOl"',1 or destroy,!,1 in Ihe mllstrtll'
lion and IIlllin!<'na,w" of Ihl' Pi)wlinl' Sysll'lIl, allli
shall pu~' tI", Fnile,1 Stlltes in Ildvane" of Sill'll
I~ollstmd.ion or lIluinlNlIlnee activity, such sum of
money as the Authorized Ollicer Iletermines to ho

tbe full stumpage value of the timber to be cut, re
moved or destroyed.

2.7.2.2. AII trees, snab'S, and other woody ma
tel'illl cut iu counection with clearing operations
shllll b" eut. so thllt the result.inll stumps shall not
bl! hig-her Uu,u six (Il) ineh.-s uu,usul'('(1 frolll the
g-l'Ollllll on the uphill side.

2.7.2.3. All trees, snlllls lllHl 011",1' \\'oolly llIa
ll'rial <:ut in connection with clellrin/!; operntions
shall be C,·IlI·,1 into t.he Ilrell within the elellring
houlllhll'ies lInd IlWIlY from wilter courses.

2.7.2.·1. H.lIlll cll'lll'in/!; shllll he use,1 in llrellS
whem the Authodzed Offi,:er determines thllt use
of heavy equipment would be detrimentlll to exist
ing condit.ions.

2.7.2.5. All delll'is resultiup; fl'om clearing oper
atious llnd cousl.!'uction that mllY block strellm lIow,
dellly fish paSSIl/,'t!, contribute to lIood dllmllge, or
result in st.n!1l111 bed scour or erosion shall be
rellloved.

2.7.2.6. Logs shall not I", ski<ldl!,l 01' j'lmlc,1
am'oss lIny stn'am wit.hout th" written approval of
1.111' .'\nt.hori4,,,1 OllielH'.

2.7.2.7. !\o 101-( lallllinl-( shllll I", locat.!<1 withiu
three-huudred (aoo) feet. of lilly water course.

2.7.2.8. All slllsh shall be dispose,1 of in eon
strudiou pads 01' Ac,:ess Hoads unless otherwise
direded iu writinl-( hy t.he Authorized Officel'.

2.8. Disturbance of Natural Water
2.8.1. AIIlIdivilies of l'el'lnil.le"s in connection

with the Pip"lillll Rystem thllt may crellte new
IIIIcl-S, dmin existinp; lakes, si/,'llificllnUy divert
nllturnl dminal-(lls, permauently alter stream hy
dmnJil!s, nt' Ilisturh sig'nifkllnt IlrellS of stream
heds arc prohihitl'll unless such activities along
with necessary mitil-(ation mellsnres arc appl'Oved
in \\'I'iting by the Authorized Ollicer.

2.9. Off Right-of-Way Traffic
2.9.1. PCl"miUecs shllll not. operate mohile

WOllnd eqnipm.!nt 01T the Rip;ht-of-\Vay, Access
HOlUls, Stat" highwllys, 01' authorized Ilrens. nnless
approve,1 in writing by the Authorized Ollicer or
wben necesslll'y to prevent harm to any Person.

2.10. Aesthetics
2.10.1. Permittees shall consider aesthetic values

in plllnning', construction and operation of tho
Pipeline System. Where the Hip;ht,of-\Vay crosses
II Stilt,· hir.:hway in foresle,1 ten'ain, the strnil(ht
h'uglh of tI", Pipeline Hight,of-Wlly \'isihle from
till' highway shllll not excCl:d six hundrml (Hoo)
fel·t in )cnp;th, unless otherwise Ilpproved in writ
inll' hy t.he Authorized Ollicer. The Authorized Of-

ficer may impose such other requirements IlS he
deems necessary to protect aesthetic values.

2.11. Use of Explosives
2.11.1. Permittees shall submit a plan for use of

explosh'es, including but not limited to blasting
techniques, to the Authorized Officer in accord
ance with Stipulation 1.7.

2.11.2. No blasting shall be done under water or
within one quarter (%) mile of streams or lakes
without a permit from the Alaska Department of
Fish and Game, when such a permit is required
by State law or regulation.

2.12. Restoration
2.12.1. Areas disturbed by Permittees shall be

restored bv Permittees to I.he satisfaction of the
Authorize;1 Ollicer ns stated in writinj!;.

2.12.2. All cut and fill slopes fihall be left in a
stable condition.

2.12.3. lIfaterials from Access Roads, hanl
ramps, berms, dikes, and other earthen structures
shall be disposed of as directed in writing by the
Authorized Officer.

2.12.4. Vegetation, overburden and other mate
rials remo\'ed during' c1e'tring operations sball be
disposed of by Permittees in a manner approved
in writing by the Authorized Officer.

2.12.5. Upon completion of restoration, Permit
tees shall immediately remove all "'luipment and
supplies from the site.

2.13. Reporting of Oil Discharges
2.13.1. A discharge of Oil by Permittees into 01'

upon the navigable waters of the United States,
adjoining shorelines, or into or upon the waters
of the contiguous zone in violation of the Federal
'Vater Pollution Control Act, as amended, 33
U.S.C. § 1321 et 8eq. and the regulations issiled
thereunder, Ill' iu \'iolation of applicable laws of
the State of Alaska nnd regulations issued there
under, is prohibited. Permittees shall give im
mediate notice of any such discharge to: (I) the
Authorized Officer: and (2) such other Federnl
allil Stale ollicials as are required by law to be
given such notice.

2.13.2. Permittees shall give immediate notice
of any spill or lealmge of Oil or otber pollutant
from the Pipeline, the Valdez terminal facility,
or any storage facility to: (I) the Authorized
OJlieer; and (2) such other Federal and State
oJlieials as are required by law to be gi\'en such
notice. Any oral notice shall be confirmed in writ
ing as soon as possible.

2.14. Contingency Plans
2.14.1. It is the policy of the Department of the

Interior that there should he no discharge of Oil
01 other pollutant into or npon lands or waters.
Permittees must th.,refore I'ecognize their prime
responsibility for the protection of the public and
environment from the effccts of spillage.

2.1,1.2. Permittees sball submit their contin
gency plans to the Authorized Officer at least one
hundred and eighty (180) days prior to scheduled
start-up. The plans shall conform to this Stipula
tion and the National Oil Hazardous Substances
Pollution Contingency Plan, 36 F.R.16215, AUh'1,st
20, ll>71, and shall: (I) include provisions for Oil
Spill Cont.rol '; (2) specify that the action agon
r.ies responsible for contingenr.y plans in Alaska
shall be among the first to be notified in the event
of any Pipelin~ System failure resulting in an Oil
spill; (3) provide for immediate corrective action
including Oil Spill Control and restoration of
the affected resource; (4) provide that the Au
thorized Officer shall approve any materials or
devices used for Oil Spill Control and shall ap
prove any disposal sites or techniques selected to
handle oily matter; and (Ii) include separate and
specific techniques and schedules for cleanup of
Oil spills on land, lakes, rivers and streams, sea.
and estuaries.

2.14.3. Prior to Pipeline start-up, such plans
shall be approved in writing by the Authorized
Ollicer, IUld Pennittecs shall demonstrate their
capability and readiness to execute the plans. Per
mittees shall update as appropriate tbe plans and
methods of implementation thereof, \vhich shall
be submitted I\nnnally to the Authorized Olliccr
for his written approval.

2.14.4. If during any pbase of the construction,
operation, maintenance or termination of the Pipe
line, any Oil or other pollutnnt should be dis
charged from the Pipeline System, the control
and tutlll I'\'mo\'ul, disposal and cleaning up of
such Oil or other pollutant, where\'er found, shall
he the responsibility of Permittees, regardless of
fault. Upon failure of Permittees to control, dis
paso of, or clean up such discharge, the Autbor
ized Oflicer may take such mellSures as he deems
necessary to control and clean up the discharge

I As IIsed In thl. Stipulation 2.14.2. 011 Spill Control I.
denned as: (1) detectloa ot the spill; (2) locatloa of tbe
spill; (3) connnement ot tbe spill; and (4) cleanup ot tbe
spill.
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at the full expense of Pennit~cs.Such action by
the Authorized Officer shall not relieve Permit~es

of llny responsibility as provided herein.
3. TECHNICAL
:1.1. General
3.1.1. Tho followin/{stllndllnls sllllll h" ,·OInpli.·.1

with in dt-si/{n, constrnction, opcmtion IUld tcrmi·
nlltion of th" Pipeline Systelll.

3.2. Pipeline System Standards
3.2.1. Gencml Standllrds
3.2.1.1. A11 design, mnterial and construction,

op6ration, maintenllnr.ll nnd termiJllltion prncticcs
employed in the Pipeline Syst.em shn.ll be in ac
cOl·dnnco with sllfe nnd proven en/,Yineering pmc
tico nnd shnll meet or exceed the following
st.nndards:

(1) U.S.A. Stllndnrd Code for Pressure Pip
ing, ANSI B :1I.1, "Liqnid p"t.l'Olonlll
Tmnsportllt,ion Piping' System."

(2) Dllpnl'tment of Trll/ISpol'tntion RegnllL
tions, 49 CFR, Pllrt l!l;" "Transportatiou
of Liqiuds hy Pip"line."

(a) ASlIfE Gns Piping SI:l/lIlard COlllmitloo,
15 Dec. l!l70: "Gnide fOi' Gns Tl'llnsmis
sion nnd Distrihut.ion Piping System."

(.!) DCp.\I'tllllmt of Tl'llllsportation RCg'nl(L
!.ions, ,19 CI.'R, Pnrt 192, "Transportnt.ion
of Nllturnl lUld Ot.her GIIS hy Pipeline»:
Minimum Fedoml H'lfcty Stnndllrds."

3.2_1.2. R'lquinmlC'nls in nd.lit.ion to t.IlOse set
forth in the n.I,ovo minimum st.llndllrds mny he
imposed hy t.he Authorized Olliccr liS necessnry 10
rellect the impact of snhllrctic alld arctic environ
menls. If nny standllrd conlllins II provision which
is inconsist.mt wit.h II provision in Mother stund
llrd, the mol'O stringent shllll npply.

3.2.2. Special Stundal'ds
3.2.2.1. The dcsi/.,'11 shall lliso provide for re·

mOlely eontrolled shutolf valves at each pump sta·
l,ion; remotely contl'Olle.1 mainliue hlock \'ah'es
(intended to .:ontl'Ol spills); IUlIl a.lelitiolllli \'nh'es
l<Wllled with the hest judgment I'l'g"anlin/{ wilclli f"
hnhitnt., fish hnhitut., lln,l potentially hllzllrdous
nreas.

3.2.2.2. All prncticahle meuns shnll he utilized
t.o miuimizll injurj' to t.Inl g"I'OIllIlI orgnnic hlyer.

3.2.2.3. Rndiogmphic inspeclion of nil mllinline
j!irlh welds 111111 p...·ssnre lestin/! of thll Pipeline
shnllllll ellllllud"lihy P"rmilt""s 11I'illl' 10 placing
till! system in opel'lltion.

3.2.2.,1. l'ermit.tee.~ shllll provide for .,ontinnous
insp",'!ion of Pipe·lin'l SYSII'1ll rnnslrndinn 10 "n.

sure compliauce witll the approved design specifi·
cations and t.hese Stipulations.

3.2.2.5. Welder qualiliellt.ion testsshnll be by
dl·strnct.ive means, exrept thnt operntors of au··'
Illat.ie we!elin/{ '>'Iuipnll!nl, for girlh welding of
tank seillns shall Illl Illst.ed hy radiogmphy iu lU:·
c'lJ'(lllne'U wilh ASMI'; Boil"r an.1 Pressum Vussol
CodI:, Sed ion lI, Subsllction (J,-21 (h).

3.2.2.6. Light.ning protection shllll conform t.o
t1ltlrl'qnirenwnts of ANSr C5.1-1969, "Lightning
pl'Otoct.ion Cod"-1968."

3.2.1. SllllHllmls for Access Roads
3.2.3.1. Design, mlltCl'ials and constrnction prac·

tices employell fOI' Aceess ROllds shall be in ac
cordant'e with safe and pl'm'en engineel'ing' pmc
til:e alHl in ucc:ordance with the principles of con
strue:1 ion for secolldary ronds for the snbnl'ctic
nnd ,u-die envil·onn,,·nts.

3.2.3.2. Permittees shnll snhmit II Illyout of Meh
proposl'd AI:"llSS Hond for approvnl hy the Aut.hor·
iZl'd Ollieel' in ,u:wrd,",,'e with St.ipulation 1.7.

:1.2.3.3. Aerl'ss Ronds shall Ill, constl'lldeel to
widt,hs suilahltl fOl' safll opernt.ion of eqniplllent
at th" t,rn\'el sp"eds proposed by Permit tel's.

3.2.3.,1. The mnlCimum nllmmble gl'llde shall be
12 pt're"nt Unit-58 olhCl'wise IIpproved in writing
hy nUl Aulhoriztl.1 Ollieer.

3.3. Construction Mode Requirements
3.3.1. The selection of the Constrnct.ion Mode

("h'l'Ultld 01' hurit'tl) shull be governed hy lhe fol
lowing erit"ria: (1) TlulI''' shnll be 1lIinnobstl'llclcd
llit· spae'e of ut, leust two fIlet ootween the pipe and
~l'Ilunel slll'f:",e; ()f' (2) Tht-rc shall be no greuter
)1"111, transfer froUl t.he pipe to t.lm /{J'()IIIHI thun
resulls fl'onl tim nst. of nn unohstrnc",,1 air space
of nt lenst t.wo (2) feet between the pipe nnd
gl'Onnll snrface; or (a) Below t.be le\'el of the pipe
Ilxi» tl", g"rCllln,1 shall consist of competent bed
I'ode, soil natul'lllly de\'oid of pell'Jnufrost, 01' if
frozen, of Thaw·Stllble Sllnd and Gravel.' Ahove
t.he le\'el of the pipel axis OU"'I' mllterinls lIlay be
I"'est'nt hnt. it mnst Illl shown that they will remain
slnbl" nnllel'all ul'lclihle eonditions; or (1) Resnlts
of II tletailecl field elCplol'lltion progrnm and annl
ysis inclicute that pipe I'IIptnre nnd major terl'llin

"fhnwMl'Unhlro Sonfl nn,l GrAv'll Is defined os mnt~rlnl

nU·t·tln~ 1I1P, tnllu\vlnJ: rl'_luln'ffiNltli: en) M"t.~rIRI Ilr:-t
within thl' t'ln:i.<il'M (nv. nt'. H\V. unci HP. (l1nillt·cl Roll
(~JnKslJkjltlHn) hut with IIJ) to 6% hy w(ol~ht Il8N:iln~ the
#:.....0 lUi. :ttnmlnrd :tlt~vP.: It nn Inor~llnlf: ,;rnnull1r Rnll
f"lIl1lninn more than H% Oll(':t thun the #200 :tlen", Itn
thnw·f\tahliity mll:it he jmitlJtNJ. til) Tlwre l:t no PXCC'R.'{
ISC'J:r.'~nl('d Or mnfi.*ih"c) h'P.. te) ThRwlnJ;' ot the IIIRterlnl
in )fitll will nut r'"HIIt In "Xf"l':-<N pnrr"'prcM.'llirc.

disruption will not occur at any place from soil
instability. Effects and their internction, which
llrc to 00 llnnlyzed on a mile by mile basis to justify
the proposed Construction Mode, shall include hnt
not be limited to, thaw plug stability, differential
settlement, seismic loading and weakening, and
possible movement resulting from slope insta·
bility.'

As a prerequisite for the use of this criterion, an
acceptable comprehensive monitoring system of
the Pipeline sho.!l be developed which will include
but not be limited to making deformation meas
urements sufficiently sensitive and prompt to de
tect the approach to operational tolerance limits
(which shn.ll be clearly specified) of the Pipeline;
design specifications, operational requirements,
and feasibility analysis of such monitoring system
shall be submitted in accordance with Stipulation
1.7. Such system sball be operational prior to
transmission of Oil throngh the Pipeline.

3.4. Earthquakes and Fault Displacements
3.4.1. Earthquakes
3.4.1.1. The Pipeline System shall be designed,

where technically feasible, by appropriate appli
cation of modern, state-of-the·art seismic design
procedures to prevent any Oil leakage from the ef
fects (including seismic shaking, ground deforma
tion and earthquake-induced mass movements) of
earthquakes distributed along the route as follows:

Zone : "'~~:'~~4.
Valdez to Wl1low Lake______________________ 8.11
Wl1low Lake to Paxson____________________ 7,0
Paxson to Donnelly Dome__________________ 8.0
Donnelly Dome to 67 deg. N_________________ 7.11
67 deg, N. to Prudboe nay II, Ii

3.4.1.2. Where such design is not technically
feasible, the potential dnmage from an Oil spill
shall be minimized by special design provisions
tliat shall include, but shall not be limited to: (1)
a network of ground-motion detectors tbat con
tinuously monitor, record and instantaneously sig
nal the occurrence of ground motion in the vicino
ity of t.he Pipeline reaching the Operational
Design Level' (the critical levels of ground mo-

• Been use ot ""II variability and/or unique bydrolo.ne
conditions In Rctlve dood plaiDS, pome ot the requirements
ot StlpnlaUon 3,a.l may not be met In tbOll. locfttlons, In
~nch cases IJrOposed deslKns Including 9J)CClol de»lgn
nnd/or construction procedures where reqUired by these
cond1110"8 must he 8uhmlUed wltb ju.tlncallnn to tbe Au·
lhorizell Officer tor appronl In accordftnce wltb SlIpllla
lion 1.7.

'JllKhut Inel tbat would Dot produce ,enenll pip. deform••
t!OD .umC'l~nt to Umlt operath»DL

tions shall be approved in writing ~y the Author·
ized Officer) i (2) rapid programmed shut·
down and prompt close inspection of system
integrity in the event of ground motion reaching
the Operational Design Level; and (3) a special
contingency plan for Oil Spill Control for each
such seismically hazardous area. which shall be
filed in accordance with Stipula.tion 2.H. This
plan shall specifically consider expected field con
ditions in thu particular area in the aftermath of a
destructive earthquake.

3.4.2. Fault Displacements
3.4.2.1. Prior to applying for a Notice to Pro.

ceed fol' any Construction Sel,'1Jlent, Permittees
shall satisfy the Authorized Officer that all recog
nizable or rensollably inferred fnults or fault
zones along the alignment within that segment
have been identified and delineated, and thnt tho
risk of Oil leakage resulting from fnult mO\'ement
and ground deformation has been adequately as
sessed and provided for in the design of the Pipe
line for that segment. E\'aluation of said risk
shall be based on geologic, geomorphic, geodetic,
seismic, and other appropriate scientific evidence
of past or present fault behavior and shall be com·
patible with the design earthquakes tabulated
above and with observed relationships between
earthquake magnitude and extent and amount of
deformation and fault slip within the fault zone.

3.4.2.2. Minimum design criteria for a segment
of the Pipeline traversing a fault zone that is rea
sonably interpreted os active, shall be: (1) that
the Pipeline resist failure resulting in leakage
from two feet of horizontal and/or vertical dis
placement in the foundation material anywhero
within the fault zone; and (2) that no storage tank
or pnmp station be located within the fault zone.

3.4.2.3. Wllere the Pipeline crosses a fault or
lies within a fault zone that is reasonably inter·
preted as active, Pennittees shall monitor crustal
deformation in the vicinity of tho Pipeline. Such
monitoring shall include annual geodetic observa
tion of pennanent reference marks established
on st.able ground. Said reference marks shall be
positioned so as to fonn closed figures and to pro
vide for det.ection of relative horizontlll llnd ver
ticnl displacements as smnll as 0.10 ft. across prin·
cipal individulli faults within the fault zone and
to provide for monitoring of crustal strain with
an absolute error of two parts per million within
the fault zone. Further, where annual slip on a
fault exceeds 0,10 ft. for two successive years,
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PermiHecs shall instnll recording or telemetering
slip-meton;. Datil ohtaine,! froll1 tho monit.oring
~hnll h<l pl'ovid,,,llo Ihe Anlhol'izN! Olli"<lr Ilt Sp'l
eili",I""~olar inl <l1'\'lII~ 1llI'OIl~hollt Ihe op"I'ational
lif'l of II .., I'ip"line. Saill dllin sllllllllllllscd by the
l'cl'lnill"<l>l 10 lli,1 in the initial ion of ,'ol'''''dive
mellSllres to protect tho Pipeline from fllilllro
ronsed by lectollic ucfol'lnnlion that woulu re·
sllit inlellkal(e.

3.5. Slope Stability
3.5.1. Areas subject to mildflows, landslides.

Iwnllllld..,s, ror.k flllls IUIII othlll' types of JIlass
1I10Vlllllenis >l11ll1I be Ilvoi'!NI where pl'adicllble in
loclltin~ the Pipeline. \\'here >luch nvoilhmco is
not prllllti"llble, II", Pip,·line ,Iesii\'n, based upon
d"lnih,d field invcstiglllions IUIII nlllllysis, sllllll
provide 1Il'·llsn ...'s 10 l)('e"I\I,t Ihe OCCIllTence of, or
prole"" II .., Pip,·lin" lli\'ainsl., th'l dr,·cls of IInl>lS
J110VCllwnts.

3.6. Stream and Flood Plain Crossings and
Erosion

3.6.1. General
3.6.1.1. For each region III1'olll(h which Ihe Pipe

line Illl>l~<l>l, the Pipdine shllll be ,h,signcdlo wit.h
sl.lln,1 Ill' IW"Olllnl<l,lalc 1.1", ,·IT,·cls (indm!inl(
rnnoff, sl ...:alll llntl HOIllI pillin I'rosion, Incllwlt,'r
cllt.ofTs, Illloll'l,1 mil(ralion, icc-jllJllS, nllli icinl(s) of
thoso IlIct"ol'olol(i<l, hydl'Olol(i" (inchlllinl( sllrfllce
nn'! SlIbsllrf,":,,) nil'I hydmlllic cOII,litiolls con
si,l,u,,,,1 rCllsonllbly pm;.<;ible for th" l"·l(ion. Tho
followinl( sllllllhmis silltil npply 10 sllch Pipcline
desi/!;II :

3.6.1.1.1. For strClun crossini\'S and portions of
the Pipeline wit.hill the Hood plnin.

3.6.1.1.1.1. The Pipelille shnll cross streams
IIn,lcrj.(l'<IlIn,1 IInles" Il dilTel'l,nt m"nns of crossing
is "PI'I'fl\"ld ill wril.illJ( by tho Allt.horizml OllkCl·.

3.6.1.1.1.2. The desigll Ilood shall he bnsed on
UIll C()lW<lpt of IIIII "Sllllulllrd Projtlcl Flood" as de
fine,1 in Corps of Engillt'Ill'S Bnll"tin 52-8, Pllrt 1.

3.6.1.1.1.3. The depth of channel scour shall he
eslnhlisht••1hy nppropl'iate fit,l<! inv(lsti~llt.ions nnd
t1u~ol'dil'al 1'1l1o:1I11l1.ions nsing thost! cOlllhinlltions
of wall'r ,'eloeity nnt! ,I<lpt.h thllt )'i.. 1<1 tllll IIIllxi
IIIl1m "Ill II". At IIIlI poillt "f IIIllxilll1l1l1 s<\"III', II",
cov.... 1lI"'r th" pip" >lhllll I", nt I"a>lt twt·nl.y (20)
I'''''''''nt "f tim ""11I1'"1".1 SCOllr, hilt. not i"ss lIllIn
fOllr (.) f..,·!.

:1.6.1.1.1.4. For ovcrhcad crossin/.,'8 comparable
Illudysis shall he nnlllt! 10 ensure thllt SIlPP0l't
st.mctlll'llS nl'e Illlt'quillely protected from the ,IlT"cts

of sconr, channel mi~ration, \Indel'cuttin~, ice
forCt'.s ,m,1 dej.(nlllal.ion of pennafl'ost.

:1.6.1.1.1.5. In 1I00d pillins, appropriate eonstrllc
tion pro<\ednl'l's shall h" IISt·d wherevlw there is
poll'.nl ial dmnnclizal ion alon/{ 11m pipe.

:1.6.1.1.1.6. Tho pip" tr'lneh eXClLVation sllIllI
stop ,m ,,,Jequllt,, ,!ist.lln,'o from tho wllter cl'ossing
to leave IL prote<:th'e plllg (IInex"ILVated mllterilll)
Ilt each bank. TheslI plnl(s shall he left in pillce
until the sll'cam hed excavation is complete nnd
tho pipe Iayini\' operntion is hegun. The plugs shall
not he complctdy I'Cmove,1 until ahsolutcly neces
sllry. The trendl slllll1 be baclefilled with stllble
nllllm'ial as SOOIlIlS 1111' pip" is I,dd.

:1.6.1.2. Cnlverts an,l TIl'itlj.(cs.
3.6.1.2.1. Cnlverls Imd brid~es necessary for

nminl.l'nnncl\ of Ihe Pipeline shall be designed to
nCeOllmlCl<lllto Il fift.y (flll)-)'ellr 1I00d ill nc,~onlllnce

with cl'i",rhl cstllhlislwd hy I.he. Alllcl'icun As,'>Ocia
I.ion of St.atn lIil(hway Ofli<-ials IUld t.Im Fe,I"'1ll
Highway Admilli~I.l'lltion Iln,1 endorst\l! h)' the
Stlltll of Aillskn I>"I"u1nll\nt of nigh ways.

:1.6.2. Erosion
3.6.2.1. Where neCN;snl'y he,Callse of oul.fall ero

sion, sf.illinl( hasins shull 1111 constl'uctedat the out
lIow end of I:nlverls. To prcvI:nt erosion I.he pool
sid,'s sllllll bo struhilizl·.1 hy appropriate methods;
e,j.(., hy the nse of ripmp.

:1.6.2.2. Slop'·.s of enls Ihl'Ouj.(h strlllllll hanles
>lhall hl\ ,1",ij.(I",.land ,·onstl·.wle<1 to minimiz,' ero·
sion alld pl'l\\'ellt slid,·s.

:1.6.2.:1. Erosion cOlIll'ol III'oce,lures shall accom
IlIndale luul )", hlls..,1 on 11m 1'1IIwff III'o,lnc"'! by
1.1111 IIIllximlllll I'llillfall I'alo 1l1l,1 snow nll·lt mte
cOlllhinlllion l'l"lsollubly dl1u'llcll,ristic of the re
I(ioll. The pl'(}(~",llIr.·s shnll Illso IlCCOllllllo,lllle ef
f••cls that rl'sllit from 1I11lwing I'ro.lllcl\,! hy
IInwill/! 01' p'lIlde,1 waleI' on pI\l'lnllfl'ost ",nain,

3.7. Sea Waves
:1.7.1. Oil tl1lnsfer flleilil.ies llt the Vilidez termi

llal shall 1)1\ proleA:led hy cuI-off tll\vices .It·signed
llutl loclltc,1 10 preveut J1mjOl' Oil lellkaj.(e from
hrellldn~ of pip"s hy ,Iestl'llclive sell WI\\,I'S com
pllmhle 10 thoS'l j.(,·nt!ml",l in Port Valdez hy the
Mlll'ch :!7, lj)(il l!luth'lllltl",. Design for snch pro
1"d-il,I' ft·lll.url's shall he suhmiUe,1 in IU:I"lI',lllnCe
with Stipulation 1.7.

:1.8. Glacier Surges
:1.8.1. Snrveill,u\<'e systems snllidenl. to I(i\'l' 'lIle.

Ituate wal'llin~of imp'·lulinj.( SUI'J(es on any gilleier
that could dlllllal(I\ the Pipdinc shall he instilllted
prior 10 trllnsmission of Oill.hr'llIh"h the pipe, 1'1'0-

cedures for initintion and operation of such SUI'
veillancc systems and protective procedures in the
event of such surges shall be submited in accord
ance with Stipulntion 1.1.

3.9. Construction and Operation
3.9.1. All construction, operation, maintenance,

and rermination activities in connection with the
Pipeline Sysrem shall be conducted so llS to avoid
or minimize thermal and other environmental
chnngos and to provide maximum protection to fish
and wildlife and their habitat, and people. All
working platfonns, pads, fills and other surfllce
modifications shall be planned and executed in such
a way that any resulting degradntion of penna
frost will not jeopardize the Pipeline fonndations.

3.9.2. Acceptable plans, procedures and qualit.y
controls that ensnre compliance with Stipulation
3.9.1 shall be submitted in aecordnnce with Stipu
lation 1.1.

3.10. Pipeline Corrosion
3.10.1. Permittees shall provide detailed plans

for corrosion resistant design and methods for
early detection of corrosion. These shall include:
(1) pipe material nnd welding techniques to be
used and information on their particular suitabil
ity for the environment involved; (2) details on
the external pipe prorection to be provided (coat
ing, wrapping, etc.), including informntion on
variation of the coating process to cope with varia
tions in environmental factors along the Pipeline
route; (3) plans for cathodic protection including
details of impressed ground sources and controls
to ensure continuous maintenance of adequllte 1'1'0-

teetion over the entire surface of the pipe; (4)
details of plans for monitoring cathodic protection
current including spacing of current monitors;
(5) provision for periodic intensi\'e surve~'s of
trouble spots, re""'ular preventive maintenance sur
veys and special provisions for abnormal potential
patterns resulting from the crossing of the Pipe
line by other pipelines or cables; and (6) infor
mation on precautions to be taken to prevent
intnrual corrosion of the Pipeline. Permittees shnll
also provide for periodic internal pitting surveys
by electro-mai\'lletic or other means.

3.110 Containment ot Oil Spills
3.11.10 Pennittees shall provide Oil spill con

tainment dikes 01' oth!'r structures around storage
tanks nt pump stations and at the Valdez terminal.
The volume of the containment stnlctures shall be
at lenst: (1) one-hundred ten (110) percent of the
total storni\'e volume of the storage lanks in the
relevant area, plus (2) a volume sufficient for
maximum trapped precipitation and rnnoff which
might be impounded at the time of the spill. Such
structures shall be constructed to withstand failure
from earthquakes in accordance with Stipulation
3.4 and shall be impervious so as to provide
seepage-free storage until disposal of their con
tents can be effected safely without contamination
of the surrounding area.

3.11.2. Permittees shall provide containment
dikes or other structures to minimize effects of Oil
spills at eritiea!locations along the Pipeline in ac
cordance with Stipulation 2.14.
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PREAMBLE

Principles 1. GENERAL

STl?ULATIONS
ALASKA

f'1

I
W

[n the implementation of the Grant of Right-of-Way for the Alaska Natural
Gas Transportation System of which these Stipulations are a part. the following
principles shall apply:

(1) In the construction. operation, maintenance (including but not limited
to a continuing and reasonable program of preventive maintenance), and
termination of the P[PELINE SYSTEM. the COMPANY shall employ all prac
t icable means and measures to preserve and protect the environment,
as provided in the Stipulations.

(2) The COMPANY and the United States shall balance environl'lental ameni:ies
and values with economic practicalities and technical capabili~jes, so
as ~o he consistent with applicable national policies. In so doi~g,

they shall tako~ into account, among other considerations, the fol101ving:

(a) The benefit or detriment to persons. property, and the environment
that may be anticipated tu result from a proposed course of conduct;

(b) The particular environmental and technical benefits. costs
or detriments reasonably expected to flow from a proposed
course of conduct.

(3) The COHPANY shall plan, manage, supervise. and implement the con
struction. operation, maintenance and termination of the P[PELINE
SYSTEM in accordance with sound engineering practices.

Scope

The following Stipulations set forth the standards of environmental and
construction performance, and the procedures for the submission and approval
of construction plans and environmental safeguards, that are required by
Sect ion [II, [, of the Terms and Condit ions set forth in the Oed s ion and
Report '0 Congress en the Alaska Natural Gas TransDortation System which was
transn:itterl to the Congrc5s by the President on September 22, 1977, pursuant
to the Alaska Natural Gas Tronsportation Act of 1976, 15 U.S.C. § 719, !!;.. ~.

These Stipulations are not intended In any way to derogate from. or be con
strued as being inconsistent with, applicable provisions of law.

Nothing in these Stipulations shall be construed as applying to activities
of the COHPftJIY that have no relation to the P[PELINE SYSTEM.

1.1 DEFINITIONS

1.1.1. The following definitions apply to terms used in these Stipulations.
They shall also apply to terms used in documents to which these Stipulations
are attached unless specifically provided otherwise in such documents.'

1.1.2. "AGENCY" means a Federal AGENCY (other than the Office of the FEDERAL
INSPECTOR) which, subject to the previsions of Reorganization Plan No.1 of
1979, has jurisdiction to issue or enforce certificJtes. rights-of-way, leases,
permits, or other authorizations with respect to the Alaska Ilatural Gas Trans
porta~ io!" System.

1.1.3. "AUTHORIZED OFFICER" means the employee of the AGENCY to whom the head
of the AGENCY has delegated the authority to administer the authorization of
which this Exhibit is a part. "AUiHCRIZED OFF[CER," where used in these Stipu
lations with specific references to other Federal AGENCIES or departments with
enforcement functions transferred to the FEDERAL INSPECTOR by Reorganization
Plan No.1 of 1979, means an employee so designated by such AGENCY or department
pursuant to Reorganization Plan No.1 of 1979.

1.1.4. The "COMPANY" means Alaskan Northwest Natural Gas Transportation Company,
its successors and assi9ns.

1.1.5. "CONSTRUCTION HOOE" means the type of construction to be employed
generally with regard to the PIPELINE.

1.1.6. "CONSTRUCTION SEGMENT" means a port ion of the PIPEL [NE SYSTEH, as
agreed upon by the COMPANY and the FEDERAL INSPECTOR. that constitutes a com
plete physical entity or stage, in and of Itself. which can be constructed
independently of any other portion or stage of the PIPELINE SYSTEM in a desig
nated area or between two gtven geographical points.

1.1.7. ·OES[GN CRITER[A" ·means project criteria (i.e•• construction, including
design, and operational concepts) necessary to delineate the project to be
constructed. As a minimum, it includes the following: criteria to be used
for the FINAL DESIGN and project concepts, evaluation of data used to establish
the DESIGN CR[TERIA. drawings showing functional and technical requirements.
reports of all test data compiled during the data collection and DESIGN CR[TERIA
evaluation. standard drawings (if applicable) or drawings to support structural
design concepts of each typical facility or structure. proposed CONSTRUCTION
HODES. outline of project specifications, sample computations to support the
design. and concepts and bases for project siting.

'The words defined herein are in upper case throughout the body of the Stipu
lations.
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1.1.8. "FEDERAL INSPECTOR" means the officer appointed by the President with
the advice and consent of the Senate pursuant to Section 7(.'1)(5) of the Alaska
Natural Gas Transportation Act. 15 U.S.C. § 71ge, and Reor9anization Plan No.1
of 1979.

1.1.9. "FEDERAL LANDS" means .'II! lands owned by the United States except lands
in the National Park System. laflds held in trust for an Indian or Indian tribe,
and lands on the Outer Continental Shelf.

1.1.10. "FINAL DESIGN" means completed design documents suitable for bid solici
tation, including contract plans and specifications; proposed CONSTRUCTION MODES;
operational requirements necessary to justify designs; design analysis. including
calculations for each particular design feature; all functional and engineering
criteria; summaries of engineering tests conducted and their results; and other
considerations pertinent to design.

1.1.11. "GAS" means a gaseous mixture. principally of methane and other paraf
finic hydrocarbons. suitably conditioned to an acceptable specification for
transportation by the PIPELINE.

I. 1.12. "HAZARDOUS SU8STANCES" means OIL, toxic. or hazardous substance·s as
defined by the Environmental Protection Agency, the Department of Transpor
tation. or as specified in writing by the FEDERAL INSPECTOR in consultation
with the Environmental Protection Agency's and the Department of Transporta
tion's AUTHORIZED OFFICERS during the review of the COMPANY'S OIL AND HAZARDOUS
SU8STANCES control cleanup and disposal plan.

1.1.13. "NOTICE TO PROCEED" means a written permission to initiate PIPELINE
SYSTEM construction that is issued in accordance with Stipulation 1.7.

1.1.14. "OIL" means oil of any kind or any form. including but not limited to
fuel oil. sludge, oil refuse. and oil mixed with WASTE.

1.1.15. "PIPELINE" means all parts of those physical facilities, through which
the GAS moves. authorized on FEDERAL LANDS by U. S. Department of the Interior
Right-of-Way Grant No. F24538.

1.1.16. "PIPELINE SYSTEM" means all facilities on FEDERAL LANDS which are con
structed or used by the COMPANY pursuant to the Alaska Natural Gas Transportation
Act in connection with the construction. operation. maintenance or termination
of the PIPELINE. The term includes the PIPELINE and RELATED FACILITIES. tempor
ary faci lities. temporary use areas and material sites used by the COMPANY for
the construction, operation. maintenance. or termination of the PIPELINE. It
does not include facilities. such as urban administrative offices, which are
only indirectly involved in the transportation of GAS; nor does it include
facilities used by others in the production, gathering or conditioning of GAS.

2.

1.1.17. "RELATED FACILITIES" means those structures. devices. improvements
and sites on FEDERAL LANDS, other t~an the pipe, the substantially continuous
use of which is necessary for the operation and maintenance of the PIPELPIE,
RELATED fACILITiES includes, if appijcabl~: sL:~porting structures; air fields
access roads; compressor stations; vahes and other control devices; bridses.
culverts and low-water crossings;' monitoring and convnunicat ion devices;
retaining walls, berms, dikes, ditches, cuts and fills. including hydraulic
and erosion control structures; structures and areas for storing supplies and
equipment; cathodic protection devices; and other facilities of a similar
nature together with related yardS, fences and buildings as the FEDERAL INSPECTOR,
after consultation with the COMPANY. shall determine to be RELATED FACILITIES.

1. I. 17. 1. "RELATED FACILITIES" does not mean those structures, devices, improve
ments, sites. facilities or areas. the use of which is temporary in nature
such as those used only for construction purposes. A~ong such are: tempora~1

camps, temporary landing strips, temporary bridges, temporary access roads,
t~mporary communication sites, temporary storage sites, and temporary disposal
sites.

1.1.18 "REVEGETATION" means the establishment of plant cover on disturbed
lands through techniques including; but not limited to. seedbed preparation.
seeding. planting, fertilizing, mulching, and watering.

1.1.19. "ROADS" means roads on FEDERAL LANDS, other than State or public highways.
that are constructed or used by the COMPANY In connection with the construction.
operation, maintenance or termination of the PIPELINE SYSTEM.

1.1.20. "TEMPORARY USE PERMIT" means a revocable, nonpossessory privilege to
use specified Federal lands in connection with the preconstruct ion. construction,
operation. maintenance and termination of the PIPELINE SYSTEM.

1.1.21. "TRANS·ALASKA PIPELINE SYSTEM" means that pipeline system referred to
In and authorized by the Trans-AlaSka Pipeline Authorization Act, Title II,
P.L. 93-153, 87 Stat. 584.

1.1.22 "WASTE" means all discarded matter other than construction spoil. It
includes, but is not 1imited to, human waste, trash, garbage, refuse. OIL drums.
petroleum products, ashes and equipment.

1.1.23. "\lETLANDS" means those areas that are Inundated or saturate'J by surface
or ground water at a frequency and duration suffici ent to support. and that
under normal Circumstances do support. a prevalence of vegetation typically
adapted for life in saturated soil canditions. WETLANDS generally include
swamps. IIIOrshes, bogs, and similar areas.

1.2 APPLICABILITY

1.2.1. The following conditions shall apply to the design, construction,
operation, maintenance, and termination of the PIP,LINE SYSTEM. Unless clearly
inapplicable, the require~~nts and prohibitions imposed upon the COHPft~Y by
these Stipulations are also imposed upon the COMPANY'S agents, employees.
contractors. and subcontractors, and the employees of each of them.
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(I) The COMPM1Y shall ensure compli~nce with these Stipulations by its
agents. employees. and contractors (including subcontractors at any
level), and the employees of each of them.

(2) Failure or refusal of the COMPANY'S arents. employees. contractors.
suoco~tractors. or their employe~s to ~~~oiy ~ith these Stipulations
shall be deemed to be the failure or refusal of the COMPANY.

Where appropriate the COMPANY shall reQuire its agents. employees.
contr~ctors and subcontractors to include these Stipulations in all
contracts and subcontracts which are entered into by any of them.
together with a provision that the ather contracting party, together
with its agents. employees, contractors and subcontractors, and the
employees of each of them, shall lik~wise be bound to comply with
these Stipulations.

1.2.2. Nothing in thase Stipulations shall be construed as applying to activities
of the COMPANY that have no relation to the PIPELINE SYSTEM.

1.2.3. Nothfng in these Stipulations shall be construed to affect any right or
cause of action that otherwise would be available to the COMPANY against any
person or ent i ty. Tne United States and the COMPAnY dl) not intend to create
any rights under these Stipulations that may ba enforced by third parties for
their own benefit or for the benefit of otMrs.

1.3. RESPONSlBILl7IES

1.3.1. The COMPANY shall comply with these Stipulations and lawful orders of
the FEDERAL INSPECTOR implementing these Stipulations.

1.3.2. The authority and obligations of the FEDERAL It~PECTOR. as provided
In these Stipulations. shall be exercised and met by the FEDERAL INSPECTOR
during the period when the Office of the F~DERAl INSPECTOR Is In existence
pursuant to the provisions of Reorganization Plan No.1 of 1979.

1.3.3. Upon termination of the Office of the F~DERAL INSPECTO~, the authority
and obligations of the FEDERAL INSPECTOR shall be vested in and fulfilled by
the AUTHORIZED OFFICERS of the Federal AGENCIES normally having jurisdiction
over such matters.

1.3.4. The COMPANY shall designate a representative who snaIl be empowered
on behalf of the COMPANY to communicate with, and to receive and comply with,
all communications and orders of the FEDERAL INSPECTOR. The COMPftRY shall
also designate field representatives who shall be authorized to and at all
times be available to communicate and cooperate \'lith field representatives of
the FEDERAL INSPECTOR. The COMPANY shall keep the FEDERAL INSPECiOR informed
of any change of the COMPANY 'S rl!;lr~entatfves during the con:;truction, opera
t ion, lIldi ntenance, and termi nat ion of the PIPEUIlE SYSTEM.

1.3.5. The FEDERAL INSPECTOR may require tne COMPANY at any time to furnish
any or all data related to d~ign. construction, oper3tion. maintenance, and
tennination activiti::s undertaxen in connection :~1th the PIPELlllE S'{STEM that
may be reasonably raiav~nt to the FEDERAL I~SPECTOR's responsibilities in con
nection with the construction. operation, maintenance, and termination of the
PIPELINE SYSTEM; provided, however. that access to such documents is not pro
hibited or limited by law or ragulation, and provided further that any such

-4-

data furnished shall be subject to the provisions of the Freedom of Information
Act. 5 U.S.C. § 552. The FEOERAL INSPECTOR shall shall make all requests in
wri t ing.

1.3.6. Consonant with the provisions of Sect Ion 9(d) of the Alaska Natural
Gas Transportation Act. 15 U.S.C. § 719(g). the FEDERAL INSPECTOR may. by
written order. require the COMPANY to make such modification of the PIPELINE
SYSTEM as he deems necessary to protect or maintain stability of foundation
and other earth materials; protect or maintain integrity of the PIPELINE SYSTEM;
control or prevent significant damage to the environment (including but not
llmited to fish and wildlife populations and their habitats); remove hazards
to public health and safety; or protect the TRANS-ALASKA PIPELINE SYSTEM from
any adverse effects of the COMPANY's activities. including the activities of
its agents. employees. contractors (Including subcontractors) and the employees
of each of them.

1.3.7. The absence of any comment by the FEOERAL It~PECTOR or his designated
representative on any plan. design. specification, or other document which may
be filed by the COMPANY with the FEOERAL INSPECTOR shall not be deemed to
represent in any way whatever any assent to. approval of, or concurrence In
such plan. design. specification or other document. or any act ion proposed
therein. Any written approval or instruction by the FEOERAL INSPECTOR or the
AUTHORIZED OFFICER may be relied upon by the COMPANY unless and until rescinded
in writing. The FEDERAL INSPECTOR. will act in writing upon each submission
to him In-accordance with the agreed-upon schedules developed pursuant to
Stipulations l.~.l. and 1.7.4. Any disapproving action by the FEDERAL INSPECTOR.
including any requests for additional information, shall state what additional
action is necessary to gain approval.

1.3.8. The FEDERAL INSPECTOR and the Alaska State Pipeline Coordinator shall
have a continuing right of access to any part of the PIPELINE SYSTEM at any
time for inspection or monitoring and for any other purpose or reason that is
consistent with their responsibilities. This right may be exercfseo by the
FEDERAL INSPECTOR and the Alaska State Pipeline Coordinator and their agents
and representatives designated in writing including contractors and subcon
tractors of the FEDERAL INSPECTOR or the State Pipeline Coordinator who are
performing work related to the PIPELINE SYSTEM and who are designated in
writing. The FEDERAL INSPECTOR and the COMPANY shall agree within 6 months
from the date of issuance of the Grant of which these Stipulations are a part.
upon procedures to implement this Stipulation, including reasonable advance
notification where practicable.

1.3.9. No order or notice given to the COMPANY on behalf of the FEDERAL
INSPECTOR shall be effective as to the COMPANY unless prior written notice
of the delegation of authority to issue such order or notice has been given
to the COMPANY by the FEDERAL INSPECTOR.

1.3.10. In the implementation of Stipulation 1.2.1 •• the COMPJ\NY will
furnish all supervisory-level employees with copies of these Stipulations
and will explain the limitations imposed by these Stipulations.

1.3.11. During the design. construction. operation, 'maintenance and termination
of the PIPELINE SYSTEM. the COMP~~Y shall furnish representatives of the United
States. including contractors and subcontractors, involved in field surveillance
of the PIPELViE SYSTEM, adequate meals, living quarters and office space,
reasonable use of the COMPANY's communications systems. and reasonable surface
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and air transportation. For purposes of this Stipulation only, the eligibility
for logistic support of individuals involved in field surveillance will be de
termined by the FEDERAL INSPECTOR. Whenever possible, the FEDERAL INSPECTOR
shall give the COMPANY advance written notice of the need for such services
and faciliti~s, including the nuntJer and names of persons to be accomrrodated.
Reimbursement for such services and facilities will be in accordance with a
prearranged u~it-price schedule.

1.3.12. The COMPANY shall not Interfere with operations of the TRANS-ALASKA
PIPELINE SYSTEM, including use of FEDERAL LANDS covered by the TRANS-ALASKA
PIPELINE SYSTEM ri ght-of -way, by emp loyees, contractors, subcontractors and
agents of the TRANS-ALASKA PIPELINE SYSTEM, except as may be approved In
writing by the FEDERAL INSPECTOR.

1.4. COMMU~ICATIONS

1.4.1. The COMPANY shall provide a communications capability that ensures the
transmission of information required for the safe construction, operation,
maintenance and termination of the PIPELINE SYSTEM.

1.4.2. During the period of preconstruct ion, construction and initial operation
of the PIPELINE SYSTEM, all formal written communications between the COMPANY
and an AGENCY involving construction, operation, maintenance, or termination
of the PIPELINE SYSTEM shall be transmitted through the FEDERAL INSPECTOR or
as he may direct. However, documents required by statute or AGENCY regulation
to be filed with the AGENCY shall be filed as so required, provided that a
copy (or copies) thereof is concurrently filed with the FEDERAL INSPECTOR.

1.4.3. Any written notice or communication, including any telegram, relating
to any subject, addressed to the FEDERAL INSPECTOR from the COMPANY, shall be
deemed to have been delivered to and received by the FEDERAL INSPECTOR when the
notice or communication has been delivered either by messenger during normal
business hours, or by registered or certified United States mail, postage
prepaid, return receipt requested, to the Office of the FEDERAL INSPECTOR.

1.4.4. Any written order, not ice, or other written communication, in-
cluding any telegram, relating to any subject, that is addressed to the
COMPANY from the FEDERAL INSPECTOR shall be deemed to have been delivered
to and received by the COMPANY when the order, notice or other communication
has been delivered either by messenger during normal business hours, or by
registered or certified United States mail, postage prepaid, return receipt
requested to the office of the representative designated by the COMPANY
pursuant to Stipulation 1.3.4.

1.4.5. All orders or approvals of the FEDERAL INSPECTOR shall be in
~riting, but in emergencies may be issued orally, with subsequent confirma
tion in writing as soon as possible thereafter, but not later than 24 hours.
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1.5. SUMMARY NETWORK ANALYSIS DIAGRAMS

1.5.1. As a part of the DESIGN CRITERIA, the COMPANY shall submit a summary
network analys is di agram for the project to the FEDERAL INSPECTOR for revi ew
and approval. As mutually agreed to by the COMPANY and the FEDERAL INSPECTOR,
the summary network analysis diagram shall include all environmental, engineer
ing and construction-related activities and contingencies which reasonably may
be anticipated In connection with the project. rhe summary network analysis
diagram shall include or address:

(1) Data collect ion act ivit ies ;
(2) Submittal and approval activities;
(3) Construction and post-construction activities;
(4) Schedule control techniques;
(5) Submittal of NOTICE TO PROCEED applications;
(6) Other pertinent data.

The summary network analysis diagram shall be prepared employing techniques
normal to the industry in sufficient detail and scope to permit the FEDERAL
INSPECTOR to determine if the management approach shown or inferred by the
network analysis will facilitate the cost-effective, environmentally sound and
timely cons truct ion of the project.

1.5.2.· The summary network analysis diagram shall be updated to indicate
current and planned activities at intervals mutually agreeable to the COMPANY
and the FEDERAL INSPECTOR.

1.6. DESIGN CRITERIA, PLANS AND PROGRAMS

1.6.1. The COMPANY shall submit DESIGN CRITERIA to the FEDERAL INSPECTOR.
It shall also submit comprehensive plans and/or programs (including schedules
where appropriate) which shall include but not be limited to the following:

(1) Air quality
(2) Blasting
(3) Camps
(4) Clearing
(5) Corros ion contro1
(6) Cultural resource preservation
(7) Environmental briefings
(8) Erosion and sedimentation control
(g) Fire control
(10) LIquid waste management
(11) Material exploration and extraction
(12) OIL and HAZARDOUS SUBSTANCES control, cleanup and di sposal
(13) Overburden and excess material disposal
(14) Pesticides, herbicides, chemicals
(15) PIPELINE contingency
(16) Quality assurance/quality control
(17) Restoration
(18) River training structures
(19) Solid waste management
(20) Stream, river and floodplain crossings
(21) Surveillance and mal ntenance
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(22) Visual resourc;es
(23) WETLAND construction
(24) Seismic
(25) Human-carnivore interaction

These plans and programs may be combined as appropriate. The COMPANY and the
FEDERAL INSPECTOR shall agree to the scope, content and schedule for submission
of the requested plans and programs. Any aspects of these plans and programs
or the DESIGN CRITERIA that are likely to have a significant impact upon
other facilities (such as the TRANS-ALASKA PIPELINE SYSTEM) will be coordinated
by the COMPANY with the owners of such other facilities during their development.
The COMPANY, in particular, will coordinate with the State of Alaska regarding
the PIPELINE SYSTEM alignment between Delta Junction and the Canadian border
with respect to the proposed realignments of the Alaska Highway between those
two locations. giving due consideration to such proposed highway realignments
as shown in documents provided to the COMPANY by the State, such as any Federally
approved environmental impact statement for the proposed highway realignment
project, the latest of any existing State reconnaissance reports, and segmented
highway project design documents. Coordination means providing the facility
owner an opportunity to review and comment upon relevant parts of the plans
and programs. The COMPNIY will reasonably take these comments into consideration.
Coordination does not necessarily mean concurrence. Evidence of such coordination
must be provided in support of any application for a NOTICE TO PROCEED. In
determining the acceptability of the DESIGN CRITERIA and the plans, the FEDERAL
INSPECTOR will consider suggestions or objections submitted by owners of affected
facilities.

1.6.2. The DESIGN CRITERIA, including the plans and programs specified in
Stipulation 1.6.1, shall be approved in writing by the FEDERAL INSPECTOR and
shall be complied with by the COMPANY.

1.6.3. Additional or supplementary plans may be required in the event that
the plans submitted in accordance with Stipulation 1.6.1 do not provide the
detailed and/or site-specific data required to support the FINAL DESIGN required
in Stipulation 1.7, or to guide the conduct of the construction, operation,
maintenance and termination of the PIPELINE SYSTEM.

1.7. NOTI CE TO PROCE ED

1.7.1. The COMPANY shall not initiate any field activity on FEDERAL LANDS
pursuant to the authorization of which these Stipulations are a part without
prior specific written permission. Such permission shall be given either by
a NOTICE TO PROCEED. TE~PORARY USE PERMIT or other appropriate written authori
zation, issued by the FEDERAL INSPECTOR or AUTHORIZED OFFICER, as appropriate.
Any NOTICE TO PROCEED, TEMPORARY USE PERMIT or other authorization shall
permit field activities only as therein expressly stated and only for the
particular field activities therein described. A NOTICE TO PROCEED, TEMPORARY
USE PERMIT or other appropriate authorization may contain such site-specific
terms and conditions as the FEDERAL INSPECTOR or AUTHORIZED OFFICER deems
necessary to implement these Stipulations, and the COMPANY will comply with
such terms and conditions.

-8-

1.7.2. Before applying for a NOTICE TO PROCEED. the COMPANY shall. in such
manner as shall be acceptable to the FEDERAL INSPECTOR, locate and clearly
mark on the ground the proposed centerline of the line of pipe, the location
of all relevant RELATED FACILITIES an~. where applicable. clearing limits and
the location of temporary use areas in the proposed work area. Whe~ the COMPNIY
is engaged in activities proximate to the TRANS-ALASKA PIPELINE SYSTEM or, in
any event, when such act hi ties could pose a threat to the integri ty of the
TRANS-ALASI:A PIPELINE SYSTEM. the COMPANY shall arrange with the owners of the
TRANS-ALASKA PIPELINE SYSTEM, in accordance with industry practice. for them
to survey and clearly mark on the ground relevant parts of the TRANS-ALASKA
PIPEL IN[ SYSTEM, inclUding related facilities.

1.7.3. Each application for a NOTICE TO PROCEED shall be supported by:

(1) A FINAL DESIGN for the CONSTRUCTION SEGr-{NT OR SEGr-{NTS to' be
covered by the NOTICE TO PROCEED with detailed and/or sitespeciflc
plans as indicated in Stipulation 1.6.3 and computations supporting
the des i gn;

(2) All applicable reports and results of environmental studies;

(3) A detailed network analysis diagram for the CONSTRUCTIOU SEGMENT
or SEGMENTS including the COMPANY'S work schedules. applicable
permits required by State and Federal agencies, design and review
periods, data collection activities, and construction sequencing.
All requirements stated in Stipulation 1.5.1, with reference to
the SUl111lary network analysis diagram, shall apply equally to the
deta iled network analysi s diagram;

(4) A map or maps, prepared in such manner as shall be acceptable to
the FEDERAL INSPECTOR, depicting the proposed location of:

(a) The boundaries of all associated temporary use areas;

(b) All improvements, buried or aboveground, that are to be
constructed;

(c) The relative location of any part of the TRANS-ALASKA PIPELINE
SYSTEM that is proximate to the proposed improvements;

(5) Justification statements for all proposed design features or
activities which may not be in conformance with these Stipulations;

(6) An analysis which addresses the effects. if any, of PIPELINE
SYSTEM design and proposed activities on the TRANS-ALASKA PIPE
LINE SYSTEM and other existing facilities and, where necessary,
which describes systems designed to ensure protection of the
TRANS-ALASKA PIPELINE SYSTEM and other existing facilities from
damage arising from the construction. operation, maintenance and
termination of the PIPELINE SYSTEM.
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(3) Significant damage to existing private improvements on
or in the general vicinity of the right-of-way area;

Procedures for the relocation, repair or replacement of improved
or tangible property and the rehabilitation of natural resources
(including but not limited to REVEGETATION, restocking fish or
other wildlife populations. and reestablishing their habitats)
seriously damaged or destroyed if the immediate cause of the
damage or destruction results from construction. operation.
maintenance. or termination of all or any part of the PIPELINE
SYSTEM;

Methods and procedures for achieving component and subsystems
quality through proper design and specification;

Methods for applying quality ~ssurance and quality control cri
teria in the selection of the COMPANY'S contractors and subcon
tractors, and contract purchases of materials and services;

Aplan for. collecting. recording, storing, retrieving and reviewing
data to assure that quality has been attained, including procedures
for initiating and maintaining adequate records of inspections,
identification of deviations and completion of corrective actions;

Specific methods of detecting deviations from designs, plans.
regulations, specifications. stipulations and permits (inclUding
establishing effective procedures for timely evaluation and correc
tion of field non-conformance problems) as the basis for initiating
corrective action to preclude or rectify the hazards, harm or damage
referenced in Sections 1.8.2(1) and 1.8.2(2) of these Stipulations;

Inspection, testing and acceptance of components. sub-systems and
subassenb 11 es; and

A plan for conducting scrveys and field inspections of all facil
ities. processes and procedures of the COMPANY, its contractors,
subcontractors, vendors and supplf ers critical to the achievement
of qualf ty.

Could reasonably be expected to arise out of, or affect
adversely. design, construction, operation, maintenance. or
termination of all or any part of the PIPELINE SYSTEM;
and

That at any time may cause or threaten to cause:

(I) A hazard to the safety of workers or to public health
or safety. including but not limited to personal injury
or loss of 1ife of any person;

I"T1
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1.7.4. Prior to submission of any applications for NOTICES TO PROCEED. the
COMPANY and the FEOERAL INSPECTOR shall agree to a schedule for the submission.
review and approval of such apolications and on the scope of information to be
contained therein. The sChedule shall allow the FEOERAL INSPECTOR 60 days for
review of each complete application for a NOTICE TO PROCEEO unless the FEDERAL
INSPECTOR gives writt~n notice that more time is needed. The schedule may be
revi sed by mutua 1 agreement, if neces sa ry.

1.7.5. The FEOERAL INSPECTOR shall review each application for a NOTICE TO
PROCEEO and all data submitted in connection therewith in accordance with
schedules as agreed upon pursuant to Stipulation 1.7.4.

1.7.6. The FEDERAL INSPECTOR shall issue a NOTICE TO PROCEED only when. in
his judgment. applicable FINAL OESIGNS and other submissions required by Stipu
lations 1.6.1. 1.6.3, and 1.7.3 conform to these Stipulations.

1.7.7. By written order. following appropriate consultation with the COMPANY.
and when other enforcement actions are inadequate or have not been successful,
the FEDERAL INSPECTOR may revok~ or suspend in whole or in part any NOTICE TO
PROCEED which has been issued when, in his judgment, unforeseen conditions
later arising require alterations in the NOTICE TO PROCEED in order to: (1)
protect or maintain stability of foundation and earth materials; (2) protect
or maintain integrity of the PIPELINE SYSTEM; (3) control or prevent significant
damage to the environment. including but not limited to fish and wildlife
populations and their habitacs; or (4) remove hazards to public health and
safety.

The FEDERAL INSPECTOR shall exp~ditiously follow his revocation or suspension
order with a more detailed written statement of the reason for the action.

1.8. QUALITY ASSUPANCE AND CONTROL

1.8.1. The quality assurance and quality control programs shall be compre
hensive and designed to aSSure that the applicable requirements of 49 CFR Part
192 and environmental and technical Stipulations will be incorporated in the
FINAL DESIGN and complied with throughout all phases of construction, operation,
maintenance and termination of the PIPELINE SYSTEM. The COMPANY shall provide
for continuous inspection of PIPELINE construction to ensure compliance with
the approved design specifications and these Stipulations. The term "continuous
inspect ion" as used in this Stipulation means that at least one inspector is
observing each PIPELINE construction operation where PIPELINE integrity is
involved (e.g., the pipe gang, backend welders, weld nondestructive testing,
coating and wrapping, bedding, lowering-in. padding and backfill) at all times
while that construct IOn IS being performed or where PIPELINE construct ion
operations are proximate to the TRANS-ALASKA PIPELINE SYSTEM.

1.8.2. At a minimum, the following shall be included in the quality assurance
program:

(1) Procedures for the detection and prompt abatement of any actual
or potential procedure, activity, event or condition, of a seri
ous nature, that: .

(a) Is suscepeible to abatement by the COMPANY;

(2)

(3)

(4)

(5)

(6 )

(7)

(8)

(b)

(c)

(2) Significant damage to the environment, including but
not limited to areas of vegetation or timber, fish or
other wildlife populations or their habitats, or any
other natural resource; or
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1.10.1. During the construction, operation, maintenance and termination
phases of the PIPELINE SYSTEM, the COMPANY shall conduct a surveillance and
maintenance program applicable to the subarctic and arctic environment. At
minimum, this program shall, with respect to the COMPANY'S activities, be
des i gned to:

1.13. SURVEY MONUMENTS

1.12. PUBLIC AND PRIVATE IMPROVEMENTS

1.11.1 The COMPANY shall take mr,asures necessary to protect the hec:lth and
safety of all persons directly affectea by activities performed by the CO~1P,'~;Y

in the genera I vici nicy of the ri gil t-of -way or penm t area in cennect ion ilfth
construction, operation, maintenance or termination of the PIPELINE SYSTEM,
and shall immediately abate any health or safety hazards. The COMPA.'ff shall
notify the FEDERAL INSPECTOR of accidents which occur in connection with suc~

activities in frequency and detail identical to Occupational Safety and Heal~h

Administration reporting requirements.

1.13.1. The COMPANY shall mark aild protect all survey IlYlnull'.ents encountered
during construction, operation, maintenance. and termination of the PiPi;LINC
SYSTEM.' These monuments are not 'to be disturbed; however, If disturL~nc;: c: f

monument ~r any of its accessories becomes necessary, the COMPANY will n~tjfy

the FEDERAl. lIiSPECTOR in writing before such disturb,~nCl! occurs, anrl the Ftkt'~1
INSPECTOR will provide instruct ions. A written report to the FEilERAL i/;SPEC":'i"I,
will also be m.~de imediately by the COMPANY in the event that any nnr.,,!i'';;/l~:,

or dr.ces~(jries ,3re inadvertently damaged.

1.11. HEAL TH AND SAFETY

1.12.1. The COMPANY shall provide reasonable protection to existing public 0"
private improvements which may be adversely affected by its activities or thn~e

of Its agents. employees, contractors (including subcontractors) and the empioyAes
of each of them duri ng cons truct iOll, operat ion, rna i ntenance and termi n~t i-:-n of
the rIPtLIN~ SYSTEM. This protection shall specifically be provided to the
TRArIS-ALASK,~ PIPELINE SYSTEM on FEDER/,L LANDS. If it is determined tnat tile
COMP~~Y has caused damage to such public and private improvemer.t~. ana if the
owner so requires, then the COMPANY shall promptly reoair. or reiililurse the
owner for reasonable costs In repairing the property to a condition which i5
satisfactory to the owner, but need not exceed its condition prior to :'oJ:naq~.

1.13.2. If any public land survey monuments, corners, or accessories ir.xr.11"~'~!1
geodet ie surve'l monuments) of the United States or su/'vey molllJ~nts of oth~r:.,

are destr'Jyed or damaged during the construction, operation, illilintenanr.e. r.r
termination of the PIPELINE SYSTEM, the COMPANY shall employ a Qualifi",.i I,~f,i

su:-veyor '.0 recs tab Ii sh or res tore same in accordance wi th the "Hamla I r.f
Instructions for the Survey of Public Lands· of the Bureau of Land ,'!an~qemP.nt

anci shall record such survey in the appropriate records. Additional r~rilJ:r'!",,·lr.~~.
for the protect ion of RlOnuments, corners, and bea ri n9 trees on FEDE?M, 1..\I-!r:~ :My
be prescribed :>y the rEDE!l~L INSPECTOR.

1.14. FIRE r'REVENTlON MID SUPPRESSION

1.14.1. Tile Cr.~!'A'IY .1:,111 promptly notify the FEDcRft.L INSPECWI c! .n;- fires
on, or l'hicn 'My thrp',~ten any portion of, the PIPElIllE S'I~TE~ and sh~1 i :::,r.i!
a11 measures neces sa r:,' or appropri ate fer the prev'!nt ion and suorre',,; inr. r,f fi ,'?':
in accorddl1r.ol .... i th ~oill i cah Ie law. Thl'! COMPANY shali cemp Iy wHft tilt' i ~~t rurt jnn,
and 'db"ret lor.~ :)f th'! FC:OERAL H1SPECTOR concerning tre use, P/'p'lflnt 1M ~ ..d sup;m:s
sion of fires On FEDEil.~ LAtWS. Use of open fires in connection ",jth ~onstruction.

opention, Ja~intenanc~ dnrl termination of the PIPELINE SYSTEM is prc.'lihite:1 011
FEilERtJ. L.~IID5 un ll:sS authori led In wri tin!! by the FEDERAL INSPECTC!l.

Protect public health and safety;

Control eros ion;

Control damage to natural resources;

(1)

(2)

(3)

(4 )

(5)

(6)

Mai ntai n PIPELINE integrity;

Control damage to public and private property;

Prevent damage to the TRANS-ALASKA PIPELINE SYSTEM from the COMPANY'S
act Ivities including the activities of its agents, employees, contrac
tors (including subcontractors) and the employees of each of them, in
connect ion with the PIPELINE.

1.10.2. The COMPANY shall maintain complete and up-to-date records on construc-
tion, operation, maintenance, and termination activities performed In connection
with the PIPELINE SYSTEM. Such records shall include surveillance data, leak
and failure records. necessary operational data, modification records, and
such other data as may be required by 49 CFR, Parts 191 and 192, and other
applicable Federal laws and regulations.

1.8.3. The COMPANY (including its agents, employees, contractors and subcon-
tractors and the employees of each of them) shall comply with the quality
assurance and control program as approved and shall submit reports to the
FEDERAL INSPECTOR to demonstrate such compliance. Such reports shall be submit
ted quarterly unless otherwise requested by the FEDERAL INSPECTOR.

1.9. CONDUCT OF OPERATIONS

1.9.1. The COMPMlY shall perform PIPELINE SYSTEM operations in a safe and
workmanlike manner so as to ensure protection of the environment and the safety
and integrity of the PIPELINE and shall at all times employ qualified personnel
and maintain equipment sufficient for that purpose. The COMPANY shall immediately
not lfy the FEDERAL INSPECTOR of any condi tion, problem, malfunct ion, or other
occurrence which in any way threatens the safety or integrity of the PIPELINE,
or'significant harm to the environment. In addition. the COMPANY shall take
all reasonable precautions to protect the TRANS-ALASKA PIPELINE SYSTEM from
da ma ge caused by the COMPANY during construction, operation, maintenance and
termination of the PIPELINE SYSTEM. The COMPANY shall notify the FEOERAL
115PECTOR and the owners of the TRANS-ALASKA PIPELINE SYSTEM of any such
condition, problem, malfunction or other occurrence which in any way threatens
the integrity of the TRANS-ALASKA PIPELINE SYSTEM.

1.10. SURVEILLANCE AND MAINTENANCE
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The COMPANY shall also promptly notify the owners of the TRANS-ALASKA PIPELINE
SYSTEM of any fires on, or which may threaten any portion of, the PIPELINE
SYSTEM or the TRANS-ALASKA PIPELINE SYSTEM between Prudhoe Bay and Delta Junction.

1.15. ELECTRONICftLLY OPERATED DEVICES

1.16.1 Upon revocation or termination of the authorization of which these
St ipu lat ions are a part, the COMPANY shall remove ill 1 improvements and equipment
from the FEDERAL LANDS, unless otherwise approved in writing by the FEDERAL
INSPECTOR, and provided that restoration which appropriately can be performed
prior to such removal has been completed to the satisfaction of the FEDERAL
INSPECTOR as required by applicable stipulations. Procedures to abandon a
buried PIPELINE shall be in accordance with the requirements specified in 49 .
CFR Sec 192.727.

1.15.1. The COMPANY shall, as necessary, screen, filter, or otherwise suppress
any electronically operated devices installed as part of the PIPELINE SYSTEM
which are capable of producing electromagnetic interference radiations so that
such devices will not adversely affect the functioning of existing communications
systems. including supervisory control systems used in connection with the
operation of the TRANS-ALASKA PIPELINE SYSTEM, or navigational aids. In the
event that structures such as towers or buildings are to be erected as parts
of the PIPELINE SYSTEM, their positioning shall be such that they will not
obstruct radiation patterns of existing line-of-sight communications systems,
navigational aids, or similar systems. The COMPANY shall not obstruct radiation
patterns of existing line-of-sight communications systems, navigational
aids, or similar systems. The COMPANY shall furnish a report and calculations
showing the expected signal levels to the FEDERAL INSPECTOR.

fT\
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1.16. TERMINATION OF AUTHORIZATION

1.17. STOP ORDERS

1.17.1. With respect to construction act ivities conducted under a NOTICE TO
PROCEED. field representatives expressly designated in writing by the FEDERAL
INSPECTOR may issue a stop order at the site of 3n activity to a field repre
sentative of the COMPANY designated pursuant to Stipulation 1.3.4. The COMPANY
shall cease that particular activity in1l11ediat=ly. Except in emergencies, all
stop orders shall be in writing, ano when issued orally, they shall be confirmed
in writing within 24 hours. The stop order or a written confirmation of the
order shall specify:

(I) The specific construction activity or activities which must be stopped;

(2) The reason for issuance of the order, including a description of the
serious and immediate problem which requires the cessation of a particular
construction activity;

(3) The name of the designated field representative of the FEDERAL INSPECTOR
issuing the order;

(4) The name of the designated field representative of the COMPMIY to whom
the order is issued;

(5) The time and date of the order and the site of construction activity at
which it is issued.

1.17.2 The fEDERAL INSPECTOR shall maintain a record of all such stop orders
which includes this same information. R=sumption of any construction activity
suspended under a stop order shall be immedi ately authorized by the FEDERAL
INSPECTOR or a designated field rep!"es=ntati'te in writing once mitigating, cor
rective, or alternative measures have been implemented by the COMPMIY.

1.17.3 Subject to the provisions of Section 9(d) of the Alaska Natural Gas
Transportation Act, 15 U.S.C. §719(g), stop orders may be issued only when:

(1) An issue arises with respect to compliance with these Stipulations or
the NOTICE TO PROCEED which authorized the construction activity in
quest ion;

(2) The FEDERAL INSPECTOR or his field re~resentative determines that
such issue presents problems or conflicts of a serious and immediate
nature; and

(3) Mitigating or corrective measures cannot be identified or agreed upon
by the FEDERAl INSPECTOR or ,his field representative and a designated
representative of the COMPMIY and immedi~tely implemented.

1.lB. REGULATION OF ACCESS

1.lB.l The COMPANY shall provide, as necessary. and maintain ROADS and air
strips. the number, location and standards of which shall be approved by the
FEDERAL INSPECTOO, to provide for cont inuing maintell~nce and surv:!i11ance
of the PIPELINE SYSTEM.
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2.2.2.1. The COMPANY shall comply with applicable State of Alaska ·Water Quality
Standards,· as approved by the Environmental Protection Agency, and with require
ments of the Environmental Protection Agency's National Pollutant Discharge
Elimination System discharge permit program.

2.2.1.1. The COMPANY shall construct, operate, maintain, and terminate the
PIPELINE SYSTEM In a manner that will avoid or minimize degradation of air,
land and water quality. The COMPANY shall comply with applicable air and
water quality standards and Federal laws and regulations relating to pollution
control or prevent ion.

1.18.2. During construction or termination activities, the COMPANY may regulate
or prohibit public access to or upon any ROAD being used for such activity. At
all other times. the COMPANy shall permit free and unrestricted public access
to and upon ROADS, except that with the written consent of the FEDERAL INSPECTOR,
the COMPANY may regulate or prohibit public access and vehicular traffic on ROADS
as required to facilitate operations or to protect the public, wildlife and live
stock from hazards associated with operation and maintenance of the PIPELINE.
The COMPANY shall provide appropriate warnings, flagmen, barricades, and other
safety measures when the COMPANY is using ROADS or regulating public access toor upon ROADS.

1.18.3. During construction of the PIPELINE, the COMPANY shall provide alterna
tive routes for existing roads and trails at locations and to standards as
determined by the FEDERAL INSPECTOR, whether or not these roads or trails arerecorded.

1.18.4. The COMPANY shall make provisions for suitable permanent crossings for
the pUblic at locations and to standards approved in writing by the FEDERAL
INSPECTOR where the right-of-way crosses existing roads, foot-trails, winter
trails, or Other existing rights-of-way, including those validly established
pursuant to 43 U.S.C. 932 prior to October 21, 1976.

1.lg. USE OF EXISTING FACILITIES

1.19.1. Subject to existing rights vested in other parties, the COMPANY shall
use existing facilities to the maximum extent feasible in all construction.
operation, maintenance, and termination activities associated with the PIPELINESYSTEM.

2. ENV IRONMENTAL

2.1. ENVIRONMENTAL BRIEFINGS

2.1.1. The COMPANY Shall develop and provide environmental briefings for super
visory and field personnel directly related to the project and for Federal
field representatives in accordance with the approved environmental briefings
plan required by Stipulation 1.6.1.

2.2. POLLUTION CONTROL

2.2.2.2. Mobile ground equipment shall not be operated in lakes. WETLANDS,
streams, or rivers unless such operation is approved in writing by the FEDERAL
INSPECTOR. . ,

BUFFER STRIPS

ICE FOG

PESTICIDES, HERBICIDES AND OTHER CHEMICAlS

2.2.4.1. All HAZARDOUS SUBSTANCES and WASTE generated in construction, opera
tion, maintenance and termination of the PIPELINE SYSTEM shall be removed or
otherwise disposed of in a manner acceptable to the FEDERAL INSPECTOR. All
applicable Federal and State requirements will be incorporated in the plans
required in Stioulation 1.6.1 •

2.2.5.1. The COMPANY shall utilize and operate all facilities and devices used
in connection with the PIPELINE SYSTEM so as to avoid or minimize ice fog.
Facilities and devices which cannot be prevented from producing ice fog shall
be located so as to minimize interference with airfields, CQfllnunities or roads.

2.2.5.

2.2.3.1. Where possible, the COMPANY shall use nonpersistent and Immobile types
of pesticides. herbicides and other chemicals. Only those pesticides and herbi
cides currently registered by the Environmental Protection Agency pursuant to
the Federal Insecticide, Fungicide and Rodenticide Act shall be applied.
Applications of llesticides and herbicides shall be in accordance with label
directions approved by the Environmental Protection Agency. Each chemical to
be used and its application constraints shall be approved In writing by the
FEDERAL INSPECTOR prior to use.

2.2.4. SANITATION AND WASTE DISPOSAL

2.3.

2.2.3.

2.3.1. Where the PIPELiNE right-of-way crosses highways, and other roads
designated by the FEDERAL INSPECTOR, the PIPELINE shall be clearly marked as
required in 49 CFR 192.707, and a screen of vegetation native to the adjacent
areas shall be established over disturbed areas unless otherwise approved in
writing by the FEDERAL INSPECTOR.

2.3.2. The PIPELINE SYSTEM shall be located so as to provide buffer strips of
undisturbed land at least 500 feet wide between the PIPELINE SYSTEM and streams,
lakes, and WETLANDS unless otherwise approved in writing by the FEDERAL IIISPECTOR.

2.3.3. Undisturbed buffer strips at least 500 fe~t wide will be maintained be
tween material sites and state high\~ays unless otheriiise apprO'/ad in writing by
the FEDERAL INSPECTOR.

2.2.2.3. The temperature of natur31 surface or ground waters shall not be changed
significantly by the PIPELINE SYSTEM or by any constructionrelated activities
unless approved in writing by the FEDERAL INSPECTOR.

2.2.2.4. The COMPANY shall comply with the stand3rds for thermal pollution in
the State of Alaska "Water Quality Standards,· as allproved by the Environmental
Protect ion Agency. .

GENERAL

WATER AND LAlm POLLUTION

2.2.1.

2.2.2.

/T1,
..........
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2.4. EROSION AND SEDIMENTATION CONTROL

2.4.1.1. The COMPANY shall perform all PIPELINE SYSTEM act ivities so as to
minimize disturbance to all surface areas.

2.4.1. GENERAl
2.5.2. Pump intakes shall be screened to prevent harm to fish. Screening
specifications shall be approved by the FEDERAL INSPECTOR.

2.5.3 When abandoned, water diversion structures shall be removed or plugged
and stabilized, unless otherwise approved in writing by the FEDERAL INSPECTOR.

-18-

2.4.2.1. The COMPANY shall minimize erosion and sedimentation at stream, river
and WETLANDS crossings and those parts of the PIPELINE SYSTEM within floodplains,
as provided in Stipulation 3.4.

2.4.2.2. Temporary access over streambanks prior to and following trenching shall
be made through use of fill ramps rather than by cutting through streambanks,
unless otherwise approved in writing by the FEDERAL INSPECTOR. The COMPANY shall
remove such ramps upon termination of seasonal or final use. Ramp materials shall
be disposed of in a manner approved in writing by the FEDERAL INSPECTOR.

2.5.1. The COMPANY shall design, construct, operate, maintain and terminate
the PIPELINE SYSTEM so as to assure free passage and movement of fish in streams
designated by the FEDERAL INSPECTOR. Temporary blockages of fish necessitated by
instream activities may be approved. The proposed designs and construction plans
shall include the time and place that such temporary blockages may occur.

»
"Cl
"Cl
Cll
::l
0-....
x

_ 1 0_

ZONES OF RESTRICTED ACTIVITIES

FISH SPAWNING BEDS, FISH REARIIG AREAS, AND OVERWINTERltG AREAS

2.5.5.

2.5.5.1. Activities of the COMPANY in connection with construction, operation,
maintenance and termination of the PIPELINE SYSTEM in key fish and wildlife areas
and in specific areas where threatened or endangered species of animals are found
may be restricted by the FEDERAL INSPECTCR during periodS of fish and wildlife
breeding, nesting, spawning, lambing and calving activity, over~tntering, and
during major migrations of fish and wildlife. The FEDERAL INSPECTOR shall pro
vide the COMPANY written notice of such restrictive action. At least 3noually,
and as far in advance of such restrictions as is possible, the FEDERAL INSPECTOR
shall furnish the COMPANY an updated list of those areas where such actions may
be requi red, together with anticipated dates of restrict ion.

2.5.4.1. "FISH SPAWNING BEDS" means those areas where anadromous and resident
fish deposit their eggs.

2.5.4.2. "FISH REARINi AREAS" means those areas inhabited by fish during any
1He stage.

2.5.4.3. "OVERWINTERINi AREAS" means those areas inhabited by fish between
freezeup and breakup.

2.5.4.4. The COMP.4.NY shall avoid disturbances to those FISH SPAWtlHG SEOS,
FISH REARING AREAS and OVERWINTERING AREAS designated by the FEDERAL INSPECTOR.
However. where disturbances cannot be avoided, proposed modifications and
appropriate mitigation measures shall be designed by the COMPANY and approved
in writing by the FEDERAL INSPECTOR.

2.5.4.5. The COMPANY shall protect FISH SPAIJNIt-i3 BEDS, FISH REARltG AREAS and
OVERWI NTERI NG AREAS from sediment where soil materi a1 is expected to be suspended
in water as a result of construction activities. Settling basins or other sedi
ment control structures shall be constructed and maintained to intercept such
sedi ment before it reaches ri vers, streams, lakes or WETLANDS.

2.5.4.6. The COMPANY shall comply with any site-specific terms and conditions
imposed by the FEDERAL INSPECTOR to protect FISH SPAWNINi BEDS. FISH REARHG
AREAS and OVERWINTERING AREAS from the effects of the COMPANY'S activities.
If material sites are approved adjacent to or in lakes. rivers. streams. WET
LANDS. or floodplains. the FEDERAL INSPECTOR may require the CCMPAlff to con
struct levees or berms or employ other suitable means to protect fish and fish
passage and to prevent or minimize sedimentation. The COMPANY shall repair
damage to such areas caused by construction. operation. maintenance or termina
tion of the PIPELINE SYSTEM to the satisfaction of the FEDERAL INSPECTOR as
stated in writing.

2.5.4.7. The COMPANY shall not take wate'r from fISH SPAWNltG BEDS. FISH REARING
AREAS and OVERWINTERING AREAS or waters that directly replenish those areas
during critical periods that will be defined by the FEDERAL INSPECTOR. unless
otherwise approved by the FEDERAl INSPECTOR.

2.5.4.

EXCAVATED MATERIAL

CROSSING OF STREAMS. RIVERS, FLOODPLAINS AND WETLANDS

2.4.3.

2.4.3.1. Excavated material in excess of that required to' backfill around any
structure, including the pipe, shall be disposed of in accordance with the approved
overburden and excess material disposal plan required in Stipulation 1.6.1.

2.4.3.2. Excavated materials shall not be stockpiled in rivers, streams or flood
plains, or on ice unless approved in writing by the FEDERAL INSPECTOR. In WETLANDS,
stcckpiling shall be in accordance with the plan required by Stipulation 1.6.1.

2.5. FISH AND WILDLIFE PROTECTION

2.4.2.

2.4.1.4. Surface materials suitable for use in restoration that are taken from
disturbed areas shall ce stockpiled and utilized during restoration unless other
wise approved in writing by the FEDERAL INSPECTOR. Erosion and sediment control
practices to be utilized shall be determined by the needs of specific sites and.
as appropriate, shall include but not be limited to REVEGETATION. mulching. and
placement of mat binders, soil binders, rock or gravel blankets or structures.

2.4.1.2. The design of the PIPELINE SYSTEM shall provide for the control of
erosion and sediment production. transport and deposit.

2.4.1.3. Erosion control measures, including the use of erosion control struc
tures. -if necessary, shall be implemented on FEDERAL LANDS in accordance with
the plans approved under Stipulation 1.6.1 to limit induced and accelerated
erosion. limit sediment production and transport and lessen the possibility of
forming new drainage channels. The design of such measures shall be based on
the rainfall rate and snowmelt combination characteristic of the region, the
effects of thawing produced by flowing. or ponded water on permafrost. aoO the
effects of ice. Permanent erosion control structures shall be designed to
accommodate a 50-year flood.
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2.6. PUR:HASE OF MATERIALS MID TIMBER

2.5.6.1. The COMPANY shall design, construct and maintain both the buried and
aboveground sections of the PIPELINE so as to assure free passage and movement of
big game anilTl.lls.

2.6.2.1. Materials site boundaries shall be shaped in such a manner as to
bl~nd.with.surrond~n(J natural ~~nd patterns. Regardless of the layout. of
rna,erlal SItes, p~lmary emphaSIS shall be placed on prevention of soil erosion,
damage to vegetation, and destruction of fish and wildlife habitat •.

2.6.1. If the COMPANY requires mineral materials from lands of the United
States, it shall make application to purchase such materials in accordance with
43 CFR P~rt 3610 and shall submit a mining plan in accordance with 43 CFR Part 23.
No materIals may be removed by the COMPANY without written approval. Application
to purcha~ merchantable timber shall be made in accordance with 43 CFR Part 5400.

2.7.3.2. Disposal of vegetation, nonmerchantable tinter, overburden and other
materials removed during clearing operations shall be addressed in the plans re
quired in Stipulation 1.6.1 and approved in writing by the FEDERAL INSPECTOR.

2.8. DISTURBANCE OR USE OF NATURAL WATERS

2.8.1. All activities of the COMPANY in connection with the PIPELINE SYST~M
that may create new lakes, drain existing lakes, significantly divert natural
drainages and surface runoff, permanently alter str~am or groundwater hydrolo~y,
or disturb significant areas of streambeds are proll1bited unless such activitIes
along with necessary mitigation measures are approved in writing by the FEOERAL
INSPECTOR.
2.8.2. The COMPANY shall not develop or utilize any wells or surface water
sources on FEDERAL LANDS for the construction, operation, maintenance and ter
mination of the PIPELINE SYSTEM without the prior written approval of the
FEDERAL INSPECTOR.

2.9. OFF RIGHT-OF-WAY TRAFFIC

2.9.1. The COMPANY shall not operate mobile ground equipment on FEDERAL
LAHDS off the right-of-way, any roads, or authorized areas unless approved in
writing by the FEDERAL INSPECTOR or when necessary to prevent immediate harm
to any person or property.

CLEARPG

BOUNOARIES

BIG GAME MOVEMENTS

LAYOUT OF MATERIAL SITES

2.7.

2.7.1.

2.5.6.

2.~.2.

2.7.2.3. Hand clearing shall be used in areas where the FEDERAL INSPECTOR
determines that use of heavy equipment would be detrimental to existing
condi t ions.

2.7.1.1. The COMPANY shall identify clearing boundaries on the ground which
shall.be approved by the FEDERAL INSPECTOR prior to beginning clearing operations.
All tImber and other vegetative material outside clearing boundaries and all
blazed, painted or posted trees which are on or mark clearing boundaries are
res~rved frOOl cutting and removal with·the exception of danger trees or snags
desIgnated by the COMPANY and approved by the FEDERAL INSPECTOR.

2.7.2.1. All trees, snags and other wood material cut in connection with
clearing operations shall be cut so that the resulting stumps shall not be
higher than six (6) inches measured from the ground on the uphill side.

2.7.2.2. All trees, snags and other wood material cut in connection with
clearing operations shall be felled into the area within the clearing boundaries
and away from watercourses.

2.10. ; VISUAL RESOURCES

2.10.1. The COMPMlY shall consider visual resources in planning, construction,
operation and termination of the PIPELINE SYSTEM. The COMPANY shall prepare a
visual resource plan for the PIPELINE SYSTEM in accordance with Stipulation 1.6.1.

USE OF EXPLOSIVES2.11.
2.11.1. The COMPANY shall submit a plan for storage and use of explosives,
including but not limited to blasting techniques, to the FEDERAL INSPECTOR
for approval in accordance with Stipulation 1.6.1.

2.11.2. No blasting shall be done under water or within one quarter (1/4) mile
of streams or lakes with identifi ed fi sheri es or wil dl1fe resources without
written approval of the FEDERAL INSPECTOR.

2.11.3. Timiog and location of blasting shall be approved by'the FEDERAL
INSPECTOR.

2.12. RESTORATION

CLEARIIG PROCEDURES2.7.2.

,.,.,
I.....

e.u

-20-

2.7.3.~. All slash shal~ ~ disposed of in construction pads or ROADS unless
othe~1Se approved in writIng by the FEDERAL INSPECTOR. Slash shall be disposed
of prIor to the 'end of the first winter after cutting,

2.7.2.4. All debris resulting cfrom clearing operations and construction that
may block streamflow, delay fish passage, contribute to flood damage or result
in streambed scour or erosion shall be removed within 48 hours unles; otherwise
approved or directed by the FEDERAL INSPECTOR.

-21-

2.12.1. Upon completion. of use, the COMPANY shall restore all areas of FEDERAL
LANnS disturbed by it, in accordance with schedules approved by the FEDERAL
IIISPECTOR and approved plans required under Stipulation 1.6.1. Restorati,n •
performed by the COMPANY shall be approved in writing by the FEDERAL INSPECTOR.

2.12.2. Restoration includes, where appropriate, erosion and sediment control,
REVEGETATION. reestablishment of native species, visual amelioration and stabili
zatinn. Unless otherwise directed by the FEDERAL INSPECTOR, all disturbed areas
of FEDERAL LANDS shall be left in such stabilized condition that erosion will be

DISPOSAL OF CLEAR IfG DEBR IS2.7.3.



2.16. HUNTING. FISHING AND TRAPPING

2.16.1. The COMPANY shall inform its employees, agents, contractors, subcon
tractors and their employees of applicable laws and regulations relating to
hunting, fishing, and trapping.

2.17. SMALL CRAFT PASSAGE

2.17.1. The creation of any permanent obstruction to the passage of small
craft in streams is prohibited.

the requirements of 49 CFR Sections 192.605 and 192.615 and shall outline
the steps to be taken in the event of a failure, leak or explosion in the
PIPELINE. The plan shall be approved in writing by the FEDERAL INSPECTOR
prior to PIPELINE startup, and the COMPANY shall demonstrate its capability
and readiness to execute the plan.

TECHNICAL

PIPELINE SYSTEM STANDARDS

GENERAL STANDARDS

3.

3.1.

3.1.1.

3.1.1.1. All design. including selection of material, and construction. opera
tion, maintenance and termination practices employed with respect to the PIPELINE
SYSTEM shall ~ in accordance with sound engineering practice and, with regard
to the PIPELINE, shall meet or exceed the Department of Transportation Regula
tions, 49 CFR, Parts 191, "Reports of Leaks," and 192, "Transportation of
Natural and Other Gas by Pipelines: Minimum Federal Safety Standards."

2.14.2. The COMPANY shall, as appropriate, update the plan and methods of
implementation thereof, which shall be submitted annually to the FEDERAL
INSPECTOR •

2.15. CULTURAL RESOURCES

2.15.1. The COMPANY shall undertake the affirmative responsibility to Identify.
protect and preserve cultural, historic. prehistoric and archeological resources
that may be impacted by its activities in the overall construction project in
the State of Alaska on both Federal and non-Federal lands consistent with the
National Historic Preservation Act of 1966, as amended, 16 U.S.C. 470, ~ ill',
the Archaeological and Historic Preservation Act of 1974, 16 U.S.C. 469. ~ ~.,
and the implementin9 procedures of the Advisory Council on Historic PreservatIon,
36 CFR Part 800. This responsibility will be executed in a manner consistent
with the terms of a Memorandum of Agreement, under Section 106 of the National
Historic Preservation Act of 1966, 16 U.S.C. 470f, as amended, between the
Advisory Counei I on Historic Preservation, the State Historic Preservation
Officer, and appropriate Federal and State officials. and developed in consul-
tat ion wi th the COMPANY. The terms of such Memorandum of Agreement. except as
otherwise mandated by law. shall not compel a change in the basic nature and
general route of the approved transportation system or otherwise prevent or
impair in any significant respect the expeditious construction and initial
operation of the transportation system.

2.14. PIPELINE CONTINGENCY PLAN

(1) The FEDERAL INSPECTOR and

(2) Such other Federal and State officials as are required by law to be given
such not ice.

minimized through such means as adequately designed and constructed waterbars.
REVEGETATION and chemical surface control. Culverts and bridges shall be
removed, and slopes shall be restored by the COMPANY in a manner satisfactory
to the FEDERAL INSPECTOR.

2.13. REPORTING. PREVENTION, CONTROL. CLEANUP AND DISPOSAL OF OIL AND HAZARDOUS
SUBSTANCES DISCHARGES

Any oral not ice shall be confirmed in writing as soon as possible.

2.13.2. The COMPANY shall submit an OIL and HAZARDOUS SUBSTANCE control,
cleanup and disposal plan to the FEDERAL INSPECTOR in accordance with Stipulation
1.6.1. and where applicable, In accordance with 40 CFR Part 112. The plan
shall conform to this Stipulation and shall outline all areas where OIL and/or
HAZARDOUS SUBSTANCES are stored. utilized. transported or distributed. The
plan shall address fuel distribution systems. storage and containment, contain
erized products, leak detection systems, handling procedures. training programs,
provisions for collection. storage and ultimate disposal of waste OIL. cleanup
methods. and disposal sites. The plan shall be approved in writing by the
FEDERAL INSPECTOR, and the COMPANY shall demonstrate its capability and readiness
to execute the plan.

2.12.6. Upon completion of restoration of an area of FEDERAL LANDS. the COMPANY
sha 11 remove all .equi pment and supp 11 es from that area in accordance with approved
restoration plans. ul'lless otherwise directed by the FEDERAL INSPECTOR.

2.12.7. The COMPANY shall maintain all restored areas of FEDERAL .LANDS in accor
dance with approved plans required under Stipulation 1.6.1.

2.12.3. REVEGfTATlDlI of disturbed areas of FEDERAL LA/lOS shall be accomplished
as soon as practicable in accordance with plans and schedules requirerl under
Stipulation 1.6.1. The results.of REVEGETATION must be satisfactory to the
FEDERAL INSPECTOR, as stated in writing.

2.12.4. The COMPANY· shall dispose of all materials from ROADS, haul ramps. berms.
dikes, and other earthen structures It has placed on FEDERAL LANDS, in accordance
with approved restoration plans unless otherwise directed by the FEDERAL INSPECTOR.

2.12.5. Pending restoration of a disturbed area of FEDERAL LANDS. the COMPANY
shall maintain the area in a stabilized condition satisfactory to the FEDERAL
INSPECTOR.

2.13.1. The COMPANy shall give notice In accordance with applicable law of any
spill, leakage. or discharge of OIL or other HAZARDOUS SUBSTANCES in connection
with the construction, operation, maintenance or termination of the PIPELINE
SYST£M to:

fTl
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2.14.1. The COMPANY shall submit a PIPELINE contingency plan to the FEDERAL
INSPECTOR in accordance with Stipulation 1.6.1. The plan shall conform to
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3.1.1.2.- Requirements in addition to those set forth irr the above minimum
standards may be imposed by the FEDERAL INSPECTOR as necessary to reflect the
impact of subarctic and arctic ~nvironments. The FEDERAL INSPECTOR will make
every effort to identify such additional requirements during the design phase.

3.1.2.1. The PIPELINE design shall provide for sectionalizing block valves.
protect i ve devices to prevent overpressuri ng, and other safety devices installed
at locations required by 49 CFR Part 192, or as may be designated by the FEDERAL
INSPECTOR during the DESIGN CRITERIA reviews to accommodate potentially hazardous
areas, other facilities and environmental values.

3.1.2.6. All construction. operation. maintenance and termination activities in
connection with the PIPELINE SYSTEM shall be conducted so as to avoid or minimize
thermal changes. All working platforms. pads. fills and other surface modifica
tions shall be planned and executed in such a way that any resulting alteration
of permafrost will not jeopardize PIPELINE integrity and the surrounding
environment.

»
'0
'0
11l
:3
Q.....
X

fT1

7.5

5.5

6.5

FAULT DISPLACEMENTS

EARTHQUAKES

3.2.2.

Canadian/Alaska Border to Big Delta

Big Delta to 67 deg. N.

67 deg. N. to Prudhoe Bay

3.2.1.2. The COMPANY shall provide a seismic monitoring system. to be approved
by the FEDERAL INSPECTOR, and shall ensure there are adequate procedures for
the safe shutdown of the PIPELINE under seismic conditions thay may affect
PIPELINE integrity. Such procedures. to be considered adequate. shall include
but not necessarily be limited to:

(1) Communication capability with all key operating control points on the
PIPELINE SYSTEM. the GAS processing plant. and other parties with seismic
monitodng capabilities, as appropriate;

(2) A control center and alternate-for the PIPELINE SYSTEM;

(3) Operating procedures establishing the actions to be taken in the event
of seismic conditions that may affect PIPELINE integrity;

(4) Seismic sensors as necessary to supplement existing monitoring
capabilities.

ZONE

3.2.1.1. The PIPELINE shall be designed by appropriate application of modern,
state-of-the-art seismic design procedures to protect the PIPELINE from the
effects (including seismic shaking. ground deformation and earthquake-induced
mass movements) of earthquakes distributed along the route as follows:

Richter Magnitude

3.2.1.

-25-

3.2.2.1. Prior to applying for a NOTICE TO PROCEED for any CONSTRUCTICN SEGMENT,
the COMPANY shall satisfy the FEDERAL INSPECTOR that all recognizable or reason
ably inferred faults or fault zones along the alignment within that CONSTRUCTION
SEGMENT have been Identified and delineated and any risk of major PIPELINE
damage resulting frem fault movement and ground deformation has been adequately

3.1.3.3. Design. materials and construction practices employed for ROADS shall
be in accordance with safe and proven engineering practice. ROADS intended
for permanent use shall be constructed in accordance with generally accepted
principles of construction for secondary roads for the subarctic and arctic
environments. Existing roads approved for use by the COMP~~Y that do not
meet these standards need not be upgraded, subject to approval of the FEDERAL
INSPECTOR. provided that the basic access requirements imposed by Stipulation
1.18 are satisfied.

3.1.3.4. The maximum allowable grade shall be 12 percent. unless otherdise
approved in writing by the FEDERAL INSPECTOR.

3.2. EARTHQUAKES AND FAULT DISPLACEMENTS

SPECIFIC STANDARDS

STANDARDS FOR ROADS

3.1.2.

3.1.2.2. The COMPANY shall inspect 100 percent where practicable but not less
than 90 percent of the main line girth welds using radiographic or other nonde
structive inspection techniques to assure compliance with defect acceptablility
standards approved by the FEDERAL INSPECTOR. Where radiography is used. x-ray
radiography will be used, unless otherwise approved by the FEDERAL INSPECTOR.

3.1.2.3. The PIPELI~E design for construction in environmentally sensitive
areas designated by the FEDERAL INSPECTOR. shall provide for minimum maintenance
needs to reduce reentry requirements.

3.1.2.7. A monitoring program shall be developed by the COMPANY as part of the
surveillance and maintenance plan required by Stipulation 1.6.1, which shall
identify any PIPELINE movement that may affect PIPELINE integrity, resulting
from frost heave. settlement or seismic forces. This program. including baseline
data, shall be finalized and operational prior to transmission of GAS through
the PIPELINE.

3.1.3.1. The COMPANY shall submit a layout of each proposed ROAD for approval
by the FEDERAL INSPECTOR in accordance with Stipulation 1.7.

3.1.3.2. ROADS constructed by the COMPANY shall be constructed and maintained
to standards suitable for safe operation of equipment at the travel speeds
proposed by the COMPANY in accordance with Stipulation 3.1.3.3.

3.1.3.

3.1.2.4. All practicable means shall be utilized to minimize injury to the ground
organic layer.

3.1.2.5. Welder qualification tests shall be by destructive means. in accordance
with Section 3 of API 1104. except that operators of automatic welding equipment
may be qualified by radiography. Welder qualification tests for station piping
;facilities may alternately be in accordance with ASME 80iler and Pressure Vessel
Code. Section 9.

,..,
I....

01



3.4. STREAM AND FLOODPLAIN CROSSIIGS

assessed and provided for in the design of the PIPELINE SYSTEM for that CONSTRUC
TION SEGMENT. Evaluation of said risk shall be based on geologic. geomorphic,
geOdetic, seismiC. and other appropriate scientific evidence of past or present
fault behavior and shall be compatible with the design earthquakes tabulated
in Stipulation 3.2.1.1 and with observed relationships between earthquake
magnitude and extent and amount of deformation and fault slip within the
fault zone.

3.2.2.2. Minimum DESIGN CRITERIA for any portion of the PIPELINE SYSTEM trav
ersing a fault zone that is interpreted by the FEDERAL INSPECTOR as active
shall be: (1) that the PIPELINE resist failure resulting in line ruptur~ from
maximum anticipated horizontal and/or vertical displacement in the foundation
material anywhere within the fault zone during the life of the PIPELINE; and
(2) that no storage tank or compressor station be located within the fault
zone unless otherwise approved by the FEDERAL INSPECTOR.

3.3. SLOPE STABILITY

3.3.1. Areas subject to mudflows. landslides. avalanches. rock falls and
other types of mass movements shall be avoided where practicable in locating
the PIPELINE SYSTEM. Where such avoidance is not practicable, the PIPELINE
SYSTEM design. based upon detailed field investigations and analyses. shall
provide measures to prevent the occurrence of, or protect the PIPELINE SYSTEM
from, the effects of mass movement. The PIPELINE SYSTEM shall be designed to
prctect existing facilities, including the TRANS-ALASKA PIPELINE SYSTEM, from
the effects of mass movement caused by the COMPANY's activities or the activi
ties of its agents. employees. contractors (including activities ,or the activi
ties of its agents, employees. contractors (including subcontractors) and the
employees of each of them and shall not adversely affect slope stability pro-
tection measures of existing structures. .

EROSION3.4.2.

3.4.1.2.4. To avoid channelization along the ~ipe. appropriate design and con
struction procedures will be included in the plans required In Stipulation
1.6.1 and shall be used wherever there Is potential for such channelization.

3.4.1.2.5. Methods of constructing stream crossings, including excavation and
backfill of pipe trench near and through streambanks and existing rivertraining
structures. shall be approved In writing by the FEDERAL INSPECTOR prior to
initiation of construction.

3.4.2.1 To prevent erosion, the culvert inlet and outlet areas shall be
stabilized by appropriate methods, e.g•• by the use of stilling basins or
riprap.

3.4.1.2.2. The depth of channel scour shall be establIshed by appropriate field
investigations and theoretical calculations using those combinations of water
velocity and depth that yield the maximum value. At the point of maximum scour.
the cover over the top of the pipe shall be at least twenty (20) percent of the
computed scour, but not less than four (4) feet.

3.4.1.2.3. For overhead crossings, analysis shall be made to ensure that support
structures are adequately protected from the effects of scour, channel migration,
undercutting, ice forces and degradation of permafrost. and other external and
internal loads.

3.4.1.3. Low water crossings (fords across streams or rivers where any mobile
ground equipment Is moved on the streambed) shall be designed, constructed,
maintained, and restored to standards approved In writing by the FEDE~AL
INSPECTOR.

3.4.2.2. Slopes of cuts through stream banks shall be designed and constructed
to minimize erosion and prevent slides.GENERAL3.4.1.

rT1
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3.4.2.3. Erosion control procedures shall accommodate and be based on the
runoff produced by the rainfall rate and snow melt combination characteristic
of the region. The procedures shall also accommodate effects that result from
thawing produced by flowing or ponded water on permafrost terrain and the
effects of Ice.

3.4.3.1. Culverts and bridges necessary for operation and maintenance of the
PIPELINE shall be designed at a minimum to accommodate a fifty (50) year flood
in accordance with criteria established by the American Association of State
Highway Officials and the Federal Highway Administration and endorsed by the
State of Alaska Department of Transportation.

3.4.3.2. Culverts necessary for construction or operation of the PIPELINE
SYSTEM shall be installed a minimum of six (6) Inches below the thalweg In
fish str~ams identified by the FEDERAL INSPECTOR,

3.4.1.1. The PIPELINE SYSTEM shall be designed so as to minimize the number of
stream and WETLAND crossings and to include, but not be limited to, considera
tion of aufeis development, erosion and sedimentation, restriction of natural
meander. or alteration of the physical or chemical nature of the water body,
and the effect of any alteration In these factors caused by the COMPANY's
activities or the activities of Its agents. employees, contractors (including
subcontractors) and the employees of each of them upon existing facilities.
Including the TRANS-ALASKA PIPELINE SYSTEM.

3.4.1.2. The PIPELINE SYSTEM shall be designed to withstand or accommodate
the effects (including runoff, stream and floodplain erosion. meander cutoffs.
lateral migration, ice jams, and icings) of those meteorologic and hydrologic
(including surface and subsurface) conditions considered characteristic for
each hydrologic region. For stream crossings and portions of the PIPELINE
within the floodplain, the following standards shall apply to such PIPELINE
design.

3.4.1.2.1. The design flood shall be based on the concept of the ·Standard
Project Flood" as defined in Corps of Engineers Bulletin 52-8. Part 1. unless
otherwise approved by the FEDERAL INSPECTOR.

3.4.3. CULVERTS mo BRIDGES

-26-
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3.5. PIPELINE CORROSION

3.5.1. The COMPANY shall provide plans. as required by Stipulation 1.6.1.
for corrosion resistant design and methods for early detection of corrosion in
accordance with 49 CFR Part 192. This shall include consideration of:

(1) Pipeline material to be used and Information on its particular suita
blil1ty for the environment involved;

(2) Details on the external pipe protection to be provided (coating. wrap
ping, etc.). including information on variations of the coating process
to cope with variations in environmental factors along the PIPELINE
route;

(3) Plans for cathodic protection inclUding details of impressed current
sources and controls to ensure continuous maintenance of adequate pro
tection over the entire surface of the pipe;

(4) Details of plans for monitoring cathodic protection current. including
spacing of current monitors;

(5) Provision for periodic intensive surveys of trouble spots. regular
preventive maintenance surveys, and special provisions for abnormal
potential patterns. especially those resulting from other pipelines
or cables; .

(6) Information on any precautions that may be required to prevent internal
corrosion of the PIPELINE •

3.6. CONSTRUCTION MODE REQUIREMENTS

3.6.1. The selection of the CONSTRUCTION MODE shall be governed by the results
of adequate geotechnical field exploration and testing programs. Comprehensive
analyses shall be made to assure that PIPELINE integrity will be maintained and
that construction or operation of the PIPELINE will not cause or exacerbate
major terrain disturbances. Analysis shall consider stresses and strains on
the PIPELINE by internal and external loading and shall inclUde. but not be
limited to. total and differential heaving. permafrost (especially liquefaction
and differential settlement after thawing). frost action. seismic loading,
slope stability, active faults. swelling soils. subsidence. erosion. floodiog.
icings and differential temperature stress. The final design for the CONSTRUC
TION MOOE shall be submitted to the FEDERAL INSPECTOR for approval prior to
pipe installation. in accordance with Stipulation 1.7.
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Appendix F

Name of Applicant

A1as:<:ln :-lon.hwest III c1tura 1 Gas iransporta't ion Company, J ;Jartner
sni2. l))' jts J!.jent anu operator. :iortllwest AlasKJn ?io~line Co~

oA I AN ,gS4Effective Date --=.:...-'oJ _

Application No. _-...:.():...:7:.-.1~-_•.::.i~f-:::.u-....::.2_-:::";:::'.,j~v~L:..::C~2=-- _

Expiration Date (If applicabk) _

Fil~ ~o. SdaJvanirk~ok River 120
DEPARTMENTOFTHEARMY

PERMIT

Referring to written request dated DeCe!!lbel 2 1982 for a permit to:
,j, ) Perform work in or affecting"navigable water: of the United States, upon the recommendation of the Chief of Engineers,
'Pursuant to Section 10 of the Rivers and Harbors Act of March 3,1899 (33 U.S.C. 403):

( ) Discharge dredged or fill material into waters of the United States upon the issuance of a permit from the Secretary of the
Army acting through the Chief of Engineers pursuant to Section 404 of the Clean Water Act (33 U.S. C. 1344);

( ) Transport dredged material for the purpose of dumping it into ocean waters upon the issuance of a permit from the
Secretary of the Army acting through the Chief of Engineers pursuant to Section 103 of the Marine Protection. Research and
Sanctuaries Act of 1972 (86 Stat. 1052: P.L. 92·532):

Northwest Alaskan Pip~line Company
1001 ['~oDle Street
Suite 300
Fairbanks. Alaska 59701

is hereby authorized by the Secretary of the Army: • .

to Place uncontaminated clean gravel fi 11 for work pads and access roads
associated ~ith the permanent structures of the Alaska Natural Gas
Tranportatir-n Syst~m (Ai1GTS). This ~111 include worK pads for the placement
of the ANGTS L ina, pads for compressor stations, metering station, erosion
protection structures, access roads, culvert crossings, low water crossings,
permanent stream crossing and temporary storage of ditch spoils and materials
(see page lA)

in T~e proj2ct activites ar~ locatea from Prudhoe Bay to the Alaska/Canada
border as shm'ln on the Civil Alignments sheets 1-131, dated June 1982 and
i~cluded with the public notice.

in accordance with the plans and drawing9 attached hereto which are incorporated in and made a part of this permit (on draw
ings. give file number or other definite identification marks.)

"PRCPOSED: ALASKA ~:ATURAL GAS TRANSPORTATION SYSTEH; IN:
ALASKA/CAi'IAOA BORDER.; APPLICATION 3'{: NORTH~JEST ALASKAN
DATED: OECE~6ER 2, 1983; 8 SHEETS·

PRUDHOE BAY, FRQi.1
PIPELI~E COMPANY;

J :.

9ubject to the following conditions:

I. General Conditions;

a. That all activities identified and authorized herein shall be con9istent with the term9 and conditions of thi9 permit; and
that any activities not specifically identified and authorized herein 9hall constitute a violation of the terms and conditions of
this permit which may result in the modification. 9uspension or revocation of this permit. in whole or in part, as set forth more
specifically in General Conditions j or k hereto. and in the institution of 9uch legal proceeding9 a9 the United States Govern
ment. may consider appropriate, whether or not this permit has been previously modified. suspended or revoked in whole or in
part.

ENG FORM 1721, Sep 82 EDIT10N OF 1JUL n IS OBSOLETE fER 1145-2·3O.Y1

F-l



b. That all activities authorized herein shall. if they involve. during their construction or operation. any discharge of
pollutants into waters ot the United States or ocean waters. be st all times consistent with applicable water quality standards.
effluent limitations and standards of performance. prohibitions. pretreatment standards and management practices establish
ed pursuant to the Clean Water Act (33 U.S.C. 13441. the Marine Protection. Research and Sanctuaries Act of 1972 (P.L. 92·532,
86 Stat. 10521. or pursuant to applicable State and local law.

c. That when the activity authorized herein involves a discharge during its construction or operation. or any pollutant
(including dndgftd 0" fill material). into waters of the United States. the authorized activity shall. if applicable water quality stan
dards are revised or modified during the term of this permit, be modified. if necessary. to conform with such revised or modified
water quality standards within 6 months of the effective date of any revision or modification of water quality standards. or as
directed by an implementation plan contained in such revised or modified standards. or within such longer period of time as the
District Engineer. in consultation with the Regional Administrator of the Environmental Protection Agency. may determine to
be reasonable under the circumstances.

d. That the discharge will not destroy 11 threatened or endangered species as identified under the Endangered Species Act,
or endanger the critical habitat of such species.

e. That the permittee agrees to make every reasonable effort to prosecute the construction or operation of the work
authorized herein in a manner so as to minimize any adverse impact on fish. wildlife. and natural environmental values.

f. That the permittee agrees that he will prosecute the construction or work authorized herein in a manner so as to minimize
any degradation of water quality.

g. That the permittee shall allow the District Engineer or his authorized representative(s) or design~s)to make periodic in
spections at any time deemed necessary in order to ASsure that the activity being performed under authority of this permit is in
accordance with the terms and conditions prescribed herein.

h. That the permittee shall maintain the structure or work authorized herein in good condition and in reasonable ac
cordance with the plans and drawings attached hereto•

.
i. That this permit does not convey any property rights. either in real estate or material, or any exclusive privileges: and

that it does not authorize any injury to property or invasion of righ~s.or any infringement of Federal. State. or local laws or
regulations.

j. That this permit does not obviate the requirement to obtain state or local assent required by law for the activity authoriz·
ed herein.

k. That this permit may be either modified. suspended or revoked in whole or in part pursuant to the policies and pro
cedures of 33 CFR 325.7.

1. That in issuing this permit. the Government has relied on the information and data which the permittee has provided in
connection with his permit application. If. subsequent to the issuance of this permit. such information and data prove to be
materially false. materially incomplete or inaccurate. this permit may be modified. suspended or revoked. in whole or in part.
andlor the Government may. in addition. institute appropriate legal proceedings.

m. That any modification. suspension. or revocation of this permit shall not be the basis for any claim for damages against
the United States.

n. That the permittee shall notify the District Engineer at what time the activity authorized herein will be commenced. as
far in advance of the time of commencement as the District Engineer may specify. and of any suspension of work. if for a period
of more than one week. resumption of work and its completion.

o. That if the activity authorized herein is not completed on or before day of • 19 • Ithree 'Year:l

from the date of i:lsuance of thi:l IXIr'mit unless otherwi:le sJXlCified) this permit, if not previously revoked or specifically extended.

shall automatically expire.

p. That this permit does not authorize or approve the construction of particular structures. the authorization or approval of

which may require authorization by the Congress or other agencies of the Federal Government.

q. That if and when the permittee desires to abandon the activity authorized herein. unless such abandonment is part of a
transfer procedure by which the permittee is transferring his interests herein to a third party pursuant to General Condition t

hereof. he must restore the area to a condition satisfactory to the District Engineer.

r. That if the recording of this permit is possible under applicable State or local law. the permittee shall take such action as
may be necessary to record this permit with the Register of Deeds or oilier appropriate official charged with the responsibility

for maintaining records of title to and interests in real property.
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s. That there shall be no unreasonaole interference with navigation by the existence or use of the activity authorized
herein.

to That this permit may not be transferred to a third party without prior written notice to the District Engineer. either by

the transferee's written agreement to comply with all terms and conditions of this permit or by the transferree subscribing to

this permit in the space provided below and thereby agreeing to comply with all terms and conditions of this permit. In addi·

tion. if the permittee transfers the interests authorized herein by conveyance of realty, the deed shall reference this permit and

the terms and conditions specified herein and this permit shall be recorded along with the deed with the Register of Deeds or

other appropriate official.

u. That if the permittee during prosecution of the work authorized herein, encounters a previously unidentified ar

cheological or other cultural resource within the area subject to Department of the Army jurisdiction that might be eligible for

listing in the National Register of Historic Places, he shall immediately notify the district engineer.

II. Special Conditions: (H.nli.st conditioru nlatin~sP«i(icaJly to tlu propoSfld structtln or work C1uthoriZlld by tJW p61'7ftitl:

a. No work under this permit may proceeed without an appropriate
authorization to proceed from the Office of the Federal Inspector (OFI). This
authorization would be incorporated within the Notice to Proceed (N.T.P.) Any
plans submitted in applications for the N.T.? under the December 1, 1980
Department of the Interior (Grant of Right-of-riay)2 for the Alaska Natural
Gas Transportation System (ANGTS) shall not be inconsistent with, or preclude
como 1i ance with, the criteri a of thi s permi t. These plans sna 11 be di strii.>uted
by the OFI to appropriate State and rederal agencies for their comments.

b. A11 activites ccnduct~d under the purview of this permit shall be done
in accordance with the conditions outlined in the "OFI's List of Sensitive
Wildlife Areas"3 and AList of Fish Streams for the proposea gas pipeline
corridor from Prudhoe Bay to the Canadian border. 144

c. Protection restrictions for the endansered Peregrine Falcon apply as
outlinea in the List of Sensitive Wildlife Areas~

d. Unless clearly inapplicable to the activities to be performed under
this peri:lit, the stipulations for the Alaskan Leg from the December 1, 1980
Department of the Interior (DOl) Grant of Right-of-Way to the Alaska Northwest
Gas Transportation Company are by reference incorporated as part of this
permit. Should DOr relax or lift these stipulations they remain conditions of
this permit unless otherwise specified.

e. A minimum distance of 500' shall be maintained between the toe of work
pads and access roads and any dOj acent 1ak~ or streambank. r~e'N gravel fi 11 s
$fl<)l1 utilize nomJetlana areas -is :nuch as possible, unless other',tJise approved
by the OF!.

f. Construction s:,all be conducted to minimize surface disturbance and
siltation of wetlanos and waterbodies.

g. Drainage structures shall be installed and maintained by the permittee,
that are adequate to maintain natural surface drainage and fish passage.
Appropriate measures shall be taken to avoid ponding of water upslope of gravel
fills and dewatering of ':~etlands Gownslooe. Design criteria for fish passage
Shall be approved by Of I.

h. r\11 drainage structures snall be stabiliz'2:Q oy the permittee, to
minimize loss tJf gravel fill from '..-ater erosion.

r'3
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The following Special Conditions will be applicable when appropriate:

STRUCTUIttS IN OR AFFECTING NAVIGABLE WATERS OF THE UNITED STATES:
a. That this permit does not authorize the interference with any existing or proposed Federal project and that the permittee

shall not be entitled to compensation for damage or injury to the structures or work authorized herein which may be caused by
or result from existing or future operations undertaken by the United States in the public interest.

b. That no attempt shall be made by the permittee to prevent the full and free use by the public of all navigable waters at or
adjacent to the activity authorized by this permit.

c. That if the display of lights and signals on any structure or work authorized herein is not otherwise provided for by law.
such lights and signals as may be prescribed by the United States Coast Guard shall be instelled and maintained by and at the
expense of the permittee.

d. That the permittee. upon receipt of a notice of revocation of this permit or upon its expiration before completion of the
authorized structure or work. shall. without expense to the United States and in such time and manner as the Secretary of the
Army or his authorized representative may direct. restore the waterway to ita former conditions. If the permittee fails to com
ply with the direction of the Secretary of the Army or his authorized representative. the Secretary or "is designee may restore
the waterway to ita former condition. by contract or otherwise. and recover the cost thereof from the permittee.

e. Structures for Small Boats: That permittee hereby recognizes the possibility that the structure permitted herein may be
subject to damage by wave wash from passing vessels. The issuance of this permit does not relieve the permittee from taking all
proper steps to insure the integrity of the structure permitted herein and the safety of boats moored thereto from damage by
wave wash and the permittee shall not hold the United States liable for any such damage.

MAINTENANCE DREDGING:

a. That when the work authorized herein includes periodic maintenance dredging, it may be performed under this permit
for years from the date of issuance of this permit (Ull yeaTS UIlUlSS otherwise indicated):

. .
b. That the permitte.e will advise the District Engineer in writing at least two weeks before he inteJ:1ds to undertake any

maintenance dredging.

DISCHARGES OF DREDGED OR FILL MATERIAL INTO WATEItS OF THE UNITED STATES:

a. That the discharge will be carried out in conformity with the goals and objectives of the EPA Guidelines established pur
suant to Section 404lb) of the Clean Water Act and published in 40 CFR 230:

b. That the discharge will consist of suitable material free from toxic pollutants in toxic amounts.

c. That the fill created by the discharge will be properly maintained to prevent erosion and other non·point sources of pollu- .
tion.

DISPOSAL OF DREDGED MATERIAL INTO OCEAN WATERS:

a. That the disposal will be carried out in conformity with the goals. objectives. and requirements of the EPA criteria
established pursuant to Section 102 of the Marine Protection. Research and Sanctuaries Act of 1972. published in 40 CFR 220
228.

b. That the permittee shall place a copy of this permit in a conspicuous place in the vessel to be used for the transportation
andlor disposal of the dredged material as authorized herein.

This permit shall become effective on the date of the District Engineer's signature.

BY AUTHORITY OF THE SECRETARY OF THE ARMY:

Permittee hereby accepts and agrees to comply with the terms and conditions of this permit.

~4~
DATE

. "..,,---~

: /?."". - ...' I::::,~:'; .-./" .......~~ .... "';./ :,',,-7_. -'--"
/

FOR:

David a. Barrows
6i!rRmfi'~NG~siai:ory :unctions 5rar:cil
u.s. ARMY, CORPS OF ENGINEERS CO 1on(~1 ~lei 1 €. Sill i n
Transferee hereby agrees to comply with the terms and conditions of ais permit.

TRANSFEREE

F·4
u. S. GOIJER~IME~lT ?RI~ITI}lG

DATE

DATE

:333 0 - 401-534
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imported for backfill of the pipe trench only in Category "C .. wetlands as
defined by Markon (1980)1 including: wet tundra, tall and low shrub
ripari an, mix shrub wet! and, sedge-grass tundra, tussock tundra, forested
wetland and moss bog.

The permit will authorize the construction of pipeline work pads with a
maximum top width of 60' and side slopes of approximately 2:1. The work pads
will parallel the centerline of the pipeline. The access roads will have a
maximum top width of 42' and side slopes of approximately 2:1. Existing
gravel pads and roads shall be used to the maximum extent practicable. It is
estimated that con.struction of these pads and roads shall not require more

-than 15 million cubic yards (cy) of material in waters of the United States.

Work pads and access roads shall be designed to provide structural stability
for the intended purpose and to minimize thermal degradation. Appropriate
measures shall be taken to minimize longitudinal erosion along work pads and
access road fills.

o •

lao
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i. Crossinq-;jrainage structures shall be installed and maintained by the
per:'lli~tee, ~i1at provide for natural surf<1ce drainage. Temporary structures
S!la 11 oe designed, at d minimum, to accomodate a QS dischal·ge. Permanent
drJi~tiS~ structures shall be designea for a QSO or great~r aischarge.

j. The width of gravel fills at small stream crossings shall be minimized
and d~sigr.ed in accordance with OFr apporoval criteria.

k. To the maximum extent possible. placement of gravel fill across flowing
water and watercourses shall be perpendicular to normal flow direction.

1. Measures shall be taken to avoid removal of the vegetative mat,
particularly in thaw-unstable areas.

m. Slash and debris resulting from clearing operations associated with
work pads and/or access roads constl'uction shall be disposed of as approved by
OFT.

n. ~ork pads and accass roads sha11 be sloped and mai nta i ned to allow
runoff. Material bladed from work pads and access roads and surfaces shall not
be deposited in streams, lakes, wetlands or left in berms along the driving
surfaces. • .

o. Equipment shall operate only on gravel work pads within the approved
working limits unless otherwise approved by the OF!.

p. Site-specific plans addressing the stabilization/restoration of the
distur:)ed wetland areas and streaTilS shall be submitted to the OFT for approval
at the tim.; of the 'oIior:< plan submission.

q. As-built drawings of constructed work pads, access roads. and drainage
structures through wetlands and streams ','#nl be provided to the OFI within one
year after cOlTlilissioning the gas pipeline and initial gas flow.

r. Discharges of dredged or fill material shall not restrict or impede the
movement of those aquatic species indigenous to the waterbodies or the passage
of normal or expected high flows or cause the relocation of the waters.

s. The fill created by the discharge shall be properly maintained to
prevent erosion and other non-point sources af pollution.

t. Appropriate measures shall be taken to minimize the movementlloss of
temporarily stored excavated ditch material and imported backfill material
resulting from hydraulic or thermal erosion.

~. Construction activities shall be conducted in such a manner that
siltation/sedimencation of adjacent wetlands and 't/aterboaies is minimized in
compliance with applicable Federal and State statutes, regulations, ana permits.

v. Temporari1 y stored exca'/ated ditch materi a1 or imported materi a1 sha11
not Je deposit~d in flowing water, unless otherwise approved by the OFI.

F-[;
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w. Excavated ditch material '.'Ihich does not have the ootential to flow
wht:n thdwed and/or importea backfi 11 material may be stored temporarily on
wetlJnds 9 within approved worKing limits, from October 15 through March 31.

x. Excavated ditch material which does not have the potential to flow
when thawed and/or imported backfi 11 material may be stored temporari lyon
wetlands, within approved working limitS 9 from April 1 through October 14 but
must be removed expeditiously in accordance with OF! approved plans.

y. Frozen excavated ditch material which has the potential to flow when
thawed may be temporarily stored within approved worK limits during the
colder months, generally October 15 to April 1 south of the Brooks Range and
October 15 to April 15 in and north of the Brooks Range. Should melting
occur and detrimental movement of s i 1t 1aden me 1t water take place ciur; ng
unusual mild weather, the material shall be removed expeditiously in
accorJance with OF! approvea plans.

z. Excavated ditch material which has a moisture content exceeding tl1e.
liquid limits shall be immediately removed to an approved spoil disposal site
or temporarily stored on site in accordance with a plan approved by OFI.

aa. Stockpiling of excavated ditc~ "material or imported backfill in
floOdplains may be done only upon approval of OFI.

bb. Temporary storage of excavated ditCh material and/or imported
material for backfill may occur on i~e (ie., in frozen river channels) but
shall require site-specific approval by the OFI and shall be removed before
ice breakup.

References

Footnotes

1) Carl J. :--1arkon., 1980; Terrestial and Aquatic Habitat ~aoping Along the
Alaska Natural Gas Pipeline System; U.S. Fish nd wildlife Service Special
Study Report, December 1980, 67pp.

2) U.S. Department of the Interior, Grant of Rignt-of-Way for the Alaska
Northwest Gas Transportation System., Alaska Segment., Seri al No. F-24538,
1 DecelODer 1980.

3) List of Sensitive '..li1dlife Ar~as between Prudhoe Bay and the Canaaian
Border along the proposeu North'ilest Alaskan Pipeline Company Gas Pipeline
Route; 25 November 1981.

4) List of Fish Streams between Pruchoe aay ana the Canadian border along
the proposed Northwest Alaskan Pipeline Company Gas Pipeline Route;
30 ~ovember 1~81.
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A Cer-..i.ficate of Reasonable Assu...-ance, as required by Sec-..i.on 40l of the
Cl~ ~~ater Act, has beo..n req'.!ested by Not..1Lwest Alaska.'"l Pi:t:el.i..'"le Co:npany;
1001 No~le Street, Suite 300, Fa.irbanks, Alaska 99701 for placement of
unc:mtami..na.ted clea;n gravel fill for ~rkpads and access roads associated
wit..i-l t.."e pennanent structures of the Alaska Natural Gas Tra."1SpOr-...ation
System (.AN3TS). This ~uld include v.orJq::ads for the place:nent of the
AN3TS line, pads for ccmpresscr staticns, metering ~...aticc., erosion
protection structures , access rc::ads, temporary culvert c=ossing, low
water C:\Jssin;, and permanent s--..ream crossi.n;s. 'Work also included in
this notice is for tenporary st:>rage of ditch spills an::i materials i.nl;:orte:i
for bac.1d:ill of the pipe trench only in· Category "c" wetlands as define:i
by M=.=kon (1980) including: wet tundra, t~l and low sh..""Ub ri:P=rian, mix
shr\.1l':) wetlani,' sedge-grass tundra, tusscck· turi!ra, foreste::'i we-..J.and ar.d
noss beg.

The p:LOfOsed ac+-..ivity is located fran PruCIhoe Bay to the Alaska/Canada
1:orde= as sh:::1,.m. on the Civil J..ligr:me."1t sheets 1-131 ar.d plans date::'i
June 1982 included with t.."e public notice.

Pu:>lic Nc'"..ice of the application for this cer-..ification has J:ee..'"l made in
acCordance wit.." 18 AAC 15 .180.

Wate.... Quality Cer-..i.fication is require::'i for the propJseC. ac-..ivity because
t."e ac-...ivity will be aut."orized by a Department of the A:r:::rr.f pe......~t idel''!''"..i.
tie::'i as Sag River 120, NPACO 07l-oYD-2-830282 ani a Cisc..~--ge may result
fran t:"le ProfOsed activity.

r..a-r...."'lg revie,..;ed the afPlication an:"i carane.'"lts receive:::. L'"l respor.se to the
public r:ctice, the Alaska Departme."'lt of Environnental Ccnse-"'Vation~
..;fi~t..""'..at there is reasonable assu=ance that the prq:osed activity, as
well as any disc.'1arge which nay result, is in ccrr;>liance with t.."e require
rne."'lts of sec-..ion 401 of the Clean Water Act which i..'"lcludes t:he Alaska
Water Qualit".f Starxiards, 18 AN:. 70, and the Stan:iards of t..'1e Al.aska
Coastal !,.4JC.nagenent Prcgrcm, 6 Me 80.

r:a:ce:-' D::luglas L. I.t::twery
Regional EnvL."'"Onnental Supe..."'Visor



pO '
_6 ..._

.~ ;

-' . ~ ", .

-
" ,

" -
,1 ~~-

.." .
, -

- .,.- ~-

_~~ :.::: ',:: ~j ;y:~b\ BILL SHEFflEill C A --. "''''\0
P ppendix F

OFFICE ~F T~IE GOVERNOR

OFFICE OF MANAGEMENT AND BUDGET

DIVISION OF GOVERNMENTAL COCRDINATION

October 26, 1983

Mr. Harold Moles
Northwest Alaskan

Pipeline Company
1001 Noble Street,

Suite 300,
Fairbanks, AK 99701

Dear Mr •. Moles:

SUBJECT: SAGAVANIRK':"'OK RIVEk l2J (REVISEiJ)
STATE IoD. NO. AK830708-17
COE NO. 07l-0YD-2-830282

• 0

POUCH AW
JUNEAU. ALASKA 99811
PHONe: (90l) 455·3568

01 A35 LH

The Division of Governmental Coordination has completed
review of your consistency certification and supporting,.
information for the above proposal pursuant to Section
307(c) (3) (A) of the Federal Coastal Zone Management Act as
per 15 CFR'930, Subp~rt D.

The proposal is to place uncontaminated clean gravel fill
for workpads and access roads associated with the perma
nent structures of the Alaska Natural Gas Transportation
System (ANGTS).· This would include workpads for the
placements of the ANGTS line, pads for compressor
stations, metering station, erosion protection structures,
access road~, culvert crossings: low water crossings, and
permanent stream crossings. Work also included in this
notice is for temporary storage of ditch spoils and
'materials imported for backfill of the pipe trench only in
Category "c" wetlands as defined by Markon (1980) in'clud
ing: wet tundra, tall and low shrub riparian, mix shrub
wetland~ sedge-grass tundra, tussock tundra, forested
wetland and moss bog. 0 "

The original Corps of Engineers Public Notice has been
revised (reference letter, Barrows to Grundy, October 19,
1983). In addition, the word "temporary" has been deleted
from the phrase "temporary culvert crossings," in the
first paragraph under "WOR.T{o"

As currently planned, we concur that the project is~~n~~
si;'s'fent, with the Standards of the Alaska Coastal Manage
ment Program (ACMP).

.,
I
~
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HaroJ:d Moles - 2 - October 26, 1983 Appendix F

If changes to the original proposal are made during its
implementation, you are required to contact this office to
determine if a review of the revision is necessary.

By a copy of this letter, we are informing the u.s. Army
Corps of Engineers that your project as proposed is' con
sistent with the ACMP. If you have any questions please
contact me o~ at 465-3562.

Thank you for your cooperation with the Alaska Coastal
Management Program.

lr/979
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Mf.lIJenUIX I;,

ESTIMATED QUANTITIES OF HAZARDOUS SUBSTANCES STORED, HANDLED OR
CONSUMED FOR THE PROPOSED TAGS PROJECT DURING OPERATIONS

Hazardous substances to be stored, handled, and consumed at

the TAGS LNG plant/marine terminal site include the

following significant quantities:

Monthly
Description ConsumDtion storacre Remarks

6,000 bbl refrigerated
storage sphere.

Propane 484,440 Ibs 4,532,000 Ibs 4 ~igh pressure 16,230
ft bullets. .

Nitrogen 684,000 SCF 5,121,050 SCF 55,000 gal liquid
nitrogen tank.

Gas Turbine/ nil
Compressor oil

150 bbl Stored in 55 gal
drums.

Seal oil 25 bbl 50 bbl Stored in 55 gal
drums.

Glycol 2 bbl 80 bbl Stored in 55 gal
drums.

Chlorine 350 lbs 2,000 lbs stored in 2000 lbs
cylinders.

Halon 0
(or other
inert gas)

Methanol °

3,000 lbs

10 bbl

stored in 300 lbs
cylinders. (one system
replacement)

Stored in 55 gallon
drums.

Diesel 1,845 bbl 40,000 bbl Two 20,000 barrel
tanks.

Molecular Sieve 0 10,000 lbs Stored in barrels.
(One trap replacement)

10,000 Ibs stored in barrels.
(One trap reDlacement)

Other hazardous materials to be stored, handled, and used

Activated
Carbon 0

at TAGS permanent facility locations include various

cleansers, oils, lubricants, electrical materials,

corrosion inhibitors, acids, paints, pesticides, solvents,

glycols, water treatment chemicals and reproduction

equipment chemicals.

G-l



Appendix G

Hazardous substances to be stored, handled, and consumed at

the TAGS compressor station sites include the following in

significant quantities:

Hazardous
Substance
Description

Nitrogen

Monthly
Consumption

3,750 SCF

;./

~I\ d·?V~J
11 \. J

Storacre

7,500 SCF

Remarks

250 standard cubic
foot (SCF) bottles at 2200
psig, 6 bottles/station

Gas Turbine/
Compressor oil 0

Seal oil 550 gal

Halon 0
(or other inertgas)

1,200 gal

5,500 gal

3,000 lbs

Synthetic oil

Stored in 55 gallon drums

Stored in 300 lb.
cylinders

Glycol 20 2,200 gal Stored in 55 gal drums

Freon 0 10,000 lbs
(or other refrigerant gas)

Stored in one ton
containers. Make-up
storage of 2%

Diesel

Gasoline

11,500 gal 200,000 gal

3,000 gal 25,000 gal

40,000 gal tank at station

5,000 gal tank at station

The Fairbanks Maintenance Faciltity will maintain storage
of the following refrigerants and chemicals:

Lube oil

Seal oil

Halon

Freon

8,600 gal (two reservoir replacements)

1,200 gal

8,800 lbs (one total system replacement)- ..

18,000 lbs (5% volume/year)

G-2



LIQUEFIED NATURAL GAS FACILITIES; FEDERAL SAFETY STANDARDS (49 CFR 193)
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Chapter I-Research and Special Progrnms Administration

?ART 193-lIQUEFIED NATURAL GAS
FACILITIES: fEDERAL SAFETY
STANDARDS

Subpart A-General

Sec.
193.2001 Scope of part.
1!13.2003 Semisolid facilities.
193.2005 Applicability.
193.2007 Definitions.
193.2009 Rules of regulatory construetion.
193.2011 Reporting.
193.2013 Incorporation by reference.
193.2015 Petition for finding or approval.
193.2017 Plans and procedures.

Subpart B-Siling Requirementa

193.2051 Scope.
193.2055 General.
193.2057 Thermal radiation protection.
193.2059 Flammable vapor-gas dispersion

protection.
193.2001 Seismic investigation and design·

forces.
193.2063 Flooding.
193.2065 Soil characteristics.
193.2067 Wind forces.
193.2069 Other severe weather and natural

conditions.
193.2071 Adjacent activities.
193.2073 Separation of facilities.

Subpart C-Delign

193.2101 Seope.

MATERIALS
193.2103 General.
193.2105 Extreme temperatures; normal

operations.
193.2107 Extreme temperatures. emergen-

cy conditions.
193.2109 Insulation.
193.2111 Cold boxes.
193.2113 Piping.
193.2115 Concrete subject to cryogenic

temperatures.
193.2117 Combustible materials.
193.2119 Records.

Part 193 Part 193 Title 49-Transportation

Sec. Sec.
DESIGN OF COMPONENTS AND BUILDINGS 193.2231 Cargo transfer area.

General. 193.2233 Shutoff valves.
193.2121
193.2123 Valves. Subpart D-Canltrudlan
193.2125 Automatic shutoff valves.
193.2127 Piping. 193.2301 SCope.
193.2129 Piping attachments and supports. 193.2303 Construction acceptance.
193.2131 Building design. 193.23114 Corrosion control overview.
193.2133 Buildings; ventilation. 193.2305 Procedures.
193.2135 Expansion or contraction. 193.2307 Inspection.
193.2137 Frost heave. 193.2309 Inspection and testing method.:l.
193.2139 lee and snow. 193.2311 Cleanup.
193.2141 Electrical systems. 193.2313 Pipe welding.
193.2143 Ughtning. 193.2315 Piping connections.
193.2145 Boilers and pressure vessels. 193.2317 Retesting.
193.2147 Combustion engines and turbines. 193.2319 Strength tests.

IMPOUNDMENT DESIGN AND CAPACITY 193.2321 Nondestructive tests.
193.2323 Leak tests.

193.2149 Impoundment required. 193.2325 Testing control systems.
193.2151 General design characteristics. 193.2327 Storage tank tests.
193.2153 Classes of impounding systems.. 193.2329 Construction record.:l.
193.2155 Structural requirements.
193.2157 Coatings and coverings. Subpart E-Equipment
193.2159 Floors.

193.2401 Scope193.2161 Dikes. general.
193.2163 Vapor barriers. VAPORIZATION EQUIPMENT193.2165 Dike dimensions.
193.2167 Covered systems. 193.2403 General.
193.2169 Gas leak detection. 193.2405 Vaporizer design.
193.2171 Sump basins 193.2407 Operational control.
193.2173 Water removal. 193.2409 Shutoff valves.
193.2175 Shared Impoundment. 193.2411 Relief devices.
193.2179 Impoundment capacity; general. 193.2413 Combustion air Intakes.
193.2181 Impoun<;lment capacity. LNG

storage tanks. LIQUEFACTION EQUIPMENT
193.2183 Impoundment capacity; equip·

193.2415 General.ment and transfer systems. 193.2417 Control of Incoming gas.
193.2185 Impoundment capacity; parking 193.2419 Backflow.areas. portable containers. 193.2421 Cold boxes.

LNG STORAGE TANKS 193.2423 Air In gas.

193.2187 General. CONTROL SYSTEM:S
193.2189 Loading forces. 193.2427 General.
193.2191 Stratification. 193.2429 Relief devices.
193.2193 Movement and stress. 193.2431 Vents.
193.2195 Penetrations. 193.2433 Sensing devices.
193.2197 Internal design pressure. 193.2435 Warning devices.
193.2199 External design pressure. 193.2437 Pump and compressor control.
193.2201 Internal temperature. 193.2439 Emergency shutdown control sys·
193.2203 Foundation. terris.
193.2205 Frost heave. 193.2441 Control center.
193.2207 Insulation. 193.2443 Fail·safe control.
193.2209 Instrumentation for LNG storage 193.2445 Sources of power.

tanks.
193.2211 Metal storage tanks. Subpart F-Operallanl
193.2213 Concrete storage tanks.
193.2215 Thermal barriers. 193.2501 Scope.

)::0193.2217 Support system. 193.2503 Operating procedures. "0193.2219 Internal piping. 193.2505 Cooldown. "0
193.2221 Marking. 193.2507 Monitoring operations. III

193.2509 Emergency procedures. :::s
DESIGN OF TRANSFER SYSTEMS 193.2511 Personnel safety. 0-.....

193.2223 General. 193.2513 Transfer procedures. X
193.2227 Bn.ckflow. 193.2515 Investigations ot failures.
193.2229 Cargo transfer systems. 193.2517 Purging. ::t:
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Sec.
193.2519 Communication systems.
193.2521 Operaling records.

Subpart G-Mainlonanco

193.2601 Scope.
193.2603 General.
193.2605 Maintenance procedures.
193.2601 Foreign material.
193.2609 Support systems.
193.2611 FIre protection.
193.2613 Auxiliary power sources.
193.2615 Isolating and purging.
193.2611 Repairs.
193.2619 Control systems.
193.2621 Testing transfer hoses.
193.2623 Inspecting LNG storage tanks.
193.2625 Corrosion protection.
193.2621 Atmospheric corrosion control.
193.2629 External corrosion control; buried

or submergcd components.
193.2631 Intcrna1 corrosion control.
193.2633 . Interference currents.
193.2635 Monitoring corrosion control.
193.2631 Remedial measures.
193.2639 Maintenance records.

Subpart H-Parsannel Qualification. and
Training

193.2101 Scope.
193.2103 Design and fabrication.
193.2105 Construction. Installation. Inspec·

tlon. and testing.
193.2707 Operations and maintenance.
193.2709 Security.
193.2711 Personnel health.
193.2713 Trainln$(; operations and malnte·

nance.
193.2715 Training; security.
193.2717 Training; fire protection.
193.2719 Training; records.

Subpart I-Fire Pratecllan

193.2801 Scope.
193.2803 General.
193.2805 FIre prevention plan.
193.2807 Smoking.
193.2809 Open fires.
193.2811 Uotwork.
193.2813 Storage of Oammable Oulds.
193.2815 Motorlzcd equipment.
193.2817 FIre equipment.
193.2819 Gas detection.
193.2821 FIre detection.

Subpart J-Securlty

\93.2901 Scope.
193.2903 Security procedures.
193.2905 Protective enclosures.
193.2901 Protective enclosure construction.
1!l3.2909 Security communications.
193.29 H Security lI11htlng.
193.2913 Security monitoring.

§ 193.2005

Sec.
193.2915 Alternative power sources.
193.2911 Warning signs.

ApPI:NDIX A TO PART 193-INcoapORATION BY
REFERENCE

AUTHORITY: 49 U.S.C. 1611 et. seq.; 49 CFR
1.53 and Appendix A to Part 1.

SOURCE: 45 F'R 9203. Feb. 11. 19/10. unless
. otherwise noteri.

Subpart A-General

§ 193.2001 Scope of part.

(a) This part prescribes safety stand·
ards for LNG facilities used In the
transportation of gas by pipeline that
is subject to the Natural Gas Pipeline
Safety Act of 1968 and Part 192 of this
chapter.

(b) This part does not apply to:
(1) LNG facilities used by ultimate

consumers of LNG or natural gas.
(2) LNG facilities used in the course

of natural gas treatment or hydrocar·
bon extraction which do not store
LNG.

(3) In the case of a marine cargo
transfer system and associated facili
ties. any matter other than siting per.
taining to the system or facilities be·
tween the marine vessel and the last
manifold (or in the absence of a mani
fold, the last valve) located Immediate·
ly before a storage tal1k.

(4) Any LNG facility located In navi
gable waters (as defined In Section
3(8) of the Federal Power Act (16
U.S.C.796(8».

(49 U.S.C. 16741\; 49 CFR 1.53 and Appendix
A of Part 1)
[45 FR 9203. Feb. 11. 1980. as amended by
Arndt. 193-1.45 FR 57418. Aug. 28. 1980)

o193.2003 Semisolid facilities.

An LNG facility used In the trans
portation or storage of LNG in a se
misolid state need not comply with
any requirement of this part which
the Director Hnds Impractical or un·
necessary because of the semisolid
state of LNG. In making such a find
Ing. the Director may Impose appro·
prlate alternative safety conditions.

0\93.2005 Applicability.

(al New or amended standards in
this part governing the siting. design,

§ 193.2007

Installation. or' construction of an
LNG facility and related personnel
Qualifications and training do not
apply to:

(1) LNG facilities under construction
before the date such standards are
published; or

(2) LNG facilities for which an appli
cation for approval of the siting, con
struction. or operation was filed before
March I, 1978. with the Department
of Energy (or any predecessor organi
zation of that Department) or the ap·
propriate State or local agency in the
case of any facility not subject to the
jurisdiction of the Department of
Energy under the Natural Gas Act
(not Including any facility the con·
struction of which began after Novem·
ber 29, 1979, not pursuant to such an
approvall.

(b) If an LNG facility listed In para·
graph (al of this section is replaced.
relocated, or significantly altered after
February 11. 1980, the replacement,
relocated facility, or significantly al
tered facility must comply with the
applicable requirements of this part
governing siting, design. Installation.
and construction, except that:

(1) The siting requirements apply
only to LNG storage tanks that are
significantly altered by Increasing the
original storage capacity or relocated.
not pursuant to an application for ap
proval filed as provided by paragraph
(a)(2) of this section before March 1.
1978; and

(2) To the extent compliance with
the design. installation. and construc
tion requirements would make the reo
placed. relocated. or altered facility in·
compatible with other facll1ties or
would otherwise be impracticable. the
replaced. relocated. or significantly al
tered facility may be designed. In·
stalled. or constructed In accordance
with the original specifications for the
facility. or in a manner that the Dlrec·
tor finds acceptable.

(c) The siting. design. Installation.
and construction of an LNG facility
under construction before February
11. 1980, or that is listed In paragraph
(a)(2) of this section (except a facility
under construction before July 1.
1976) must meet the applicable re
Quirements of, NFPA 59A <1972 edl
lion) and Part 192 or this chapter or

Titl. 49-Transportafton

the applicable requirements of this
part. except that no Part 192 standard
issued after March 1, 1978, applies to
an LNG facll1ty listed in paragraph
(a)(2) of this section.

(-t9 U.S.C. 16Ha; -t9 CPR 1.53 and Appendix
A of Part 1)
[45 FR 9~03. Feb. 11. 1980. as amended by
Arndt. 193-1. 45 PR 57H8. Aug. 28. 1980;
Amdt. 193-2.45 FR 70404. Oct. 23, 1980~

o193.2007 Definitions.

As used in this part:
"Ambient vaporizer" means a vapor·

Izer which derives heat from naturally
occurring heat sources, such as the at·
mosphere. sea water, surface waters,
or geothermal waters,

"Cargo transfer system" means a
component. or system of components
functioning as a unit, used exclusively
for transferring hazardous fluids In
bulk between a tank car. tank trUCk. or
marine vessel and a storage tank.

"Component" means any part, or
system of parts functioning as a unit.
including, but not limited to, piping.
processing equipment. containers. con·
trol devices, Impounding systems,
lighting, security devices. fire control
eqUipment. and communication equip
ment. whose integrity or reliability Is
necessary to maintain safety In con
trolling. processing, or containing a
hazardous fluid.

"Container" means a component
other than piping that contains a haz·
ardous fluid.

"Control system" means 11 compo
nent. or system of components runc·
tioning as a unit. Including control
valves and sensing. warnlnll. relief.
shutdown. and other control devices.
which Is activated either manually or
automaT-lcally to establish or maintain
the performance of another compo·
nent.

"Controllable emergency" means an
emergency where reasonable and pru
dent action can prevent harm to
people or property.

"Design pressure" means the pres
sure used In the design of components
for the purpose of determining the
minimum permissible thickness or
physical characteristics of its various
parts. When applicable. static head
shall be Included in the design pres-
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sure to determine the thickness of any
specific part.

"Determine" means make an appro·
priate investigation using scientific
methods, reach a decision based on
sound engineering jUdgment, and be
able to demonstrate the basis of the
decision.

"Dike" means the perimeter of an
impounding space forming a barrier to
prevent liquid from flowing in an un·
intended direction.

"Director" means Director of the
Materials Transportation Bureau or
any person to whom authority in the
matter concerned has been delegated.

"Emergency" means a deviation
from normal operation, a structural
failure, or severe environmental condi·
tions that probably would cause harm
to people or property.

"Exclusion zone" means an area sur·
rounding an LNG facility in which an
operator or government agency legally
controls all activities in accordance
with § 193.2057 and § 193.2059 for as
long as the facility is in operation.

"Fail·safe" means a aesign feature
which will maintain or result in a safe
condition in the event of malfunction
or failure of a power supply, compo·
nent, or control device.

"g" means the standard acceleration
of gra\-ity of 9.806 metre per second'
(32.17 feet per second').

"Gas," except when designated as
inert, means natural gas, other flam·
mabie gas, or gas which is toxic or cor
rosh-c.

"Hazardous fluid" means gas or haz
ardous liquid.

"Hazardous liquid" means LNG or a
liquid that is flammable or toxic.

"Heated vaporizer" means a vaporlz·
er which derives heat from othcr than
naturally occurring heat sources.

"Impounding space" means a volume
of space formed by dikes and floors
which is designed to confine a spill of
hazardous liquid.

"Impounding system" Includes an
Impounding space, including dikes and
floors for conducting the flow of
spilled hazardous liquids to an 1m·
pounding space.

"Liquefied natural gas" or "LNG"
means natural gas or synthetic gas
having methanc (CH.) as its major

§ 193.2007

constituent which has been changed
to a liquid or semisolid.

"LNG facility" means a pipeline fa·
cility that is used for liquefying or so
lidifying natural gas or synthetic gas
or transferring, storing, or vaporizing
liquefied natural gas.

"LNG plant" means an LNG facilit.y
or system of LNG facilities function
ing as a unit.

"m'" means a volumetric unit which
is one cubic metre, 6.2898 barrels,
35.3147 it.>. or 264.1720 U.S. gallons,
each volume being considered as equal
to the other.

"Maximum allowable working pres
sure" means the maximum gage pres
sure permissible at the top of the
equipment, containers or pressure ves·
sels while operating at design tempera·
ture.

"Normal operation" means function
ing within ranges of pressure, tem·
perature, flow, or other operating cri
teria required by this part.

"Operator" means a person who
owns or operates an LNG facility.

"Person" means any indiVidual, firm.
joint venture, partnership, corpora·
tion, association. state, municipality,
cooperative association, or joint stock
association and includes any trustee,
receiver, assignee, or personal repre·
sentative thereof.

"Pipeline facility" means new and
existing piping, rights·ot·way, and any
equipment, facility, or building used in
the transportation of gas or in the
treatment of gas during the course of
transportation. .

"Piping" means pipe, tubing, hoses,
fittings, valves, pumps, connections.
safety devices or related components
for containing the flow of hazardous
fluids.

"Storage tank" means a container
for storing a hazardous fluid, includ·
Ing an underground cavern.

"Transfer piping" means a sysl.r.m of
permanent and temporary piping used
for transferring hazardous fluids be'
tween any of the following; Liquefac
tion process facilities, storage tanks,
vaporizers, compressors, cargo transfer
systems, and facilities other than pipe·
line facillties,

"Transfer system" includes transfer
piping and cargo transfer system.

§ 193.2009

"Vaporization" means an addition of
thermal energy changing a liquid or
semisolid to a vapor or gaseous state.

"Vaporizer" means a heat transfer
facility designed to introduce thermal
energy in a controlled manner for
changing a liquid or semisolid to a
vapor or gaseous state.

"Waterfront LNG plant" means an
LNG plant with docks, wharves, piers.,
or other structures in. on, or immedi
ately adjacent to the navigable waters
of the United States or Puerto Rico
and any shore area immediately adja·
cent to those waters to which vessels
may be secured and at which LNG
cargo operations may be conducted.
(49 U.S.C. 16"7411.; 49 CPR 1.53 and Appendix
A ot Part II
[45 FR 9203. Feb. 11. 1980. lIS amended by
Arndt. 193-1, 45 PR 57418. Aug. 28, 1980;
Arndt. 193-2, 45 PR 70i04. Oct. 23, 19801

11193.2009 Rules of regulatory construe·
tion.

(a) As used in this part:
(1) "Includes" means including but

not limited to;
(2) "May" means Is permitted to or

Is authorized to;·
(3) "May not" means is not permit·

ted to or is not authorized to; and
(4) "Shall" or "must" Is used in the

mandatory and Imperative sense.
(b) In thili part:
(1) Words Importing the singular in·

clude the pltlral; and
(2) Words importing the plural In·

clude the singular.

11193.2011 Reporting.
Leaks and spl1ls of LNG must be reo

ported in accordance with the require
ments of Part 191 of this chapter.

§ 193.2013 Incorporation by reference.
(a) There are incorporated by refer·

ence in this part all materials referred
to in this part that are not set forth In
full. The incorporated materials are
deemed published under 5 U.S.C.
552(a) and 1 CPR Part 51 and are part
of this regulation as though set forth
In full. All Incorporated materials a.re
listed In Appendix A to this Part 193
with the applicable editions in paren
theses following the title of the refer
enced material. Only the latest listed
edition applies. except that an ea.rHer

Title 49-Transportation

listed edition may be followed with reo
spect to componen.ts which are de
signed, manufactured, or installed in
accordance with the earlier edition
before the latest edition is adopted,
unless otherwise provided in this part.
The incorporated materials are subject
to change, but any change will be an·
nour-ced by pUblication in the FEDERAL
REGISTER before it becomes effective.

(b) All Incorporated materials are
available for inspection In the Materi·
als Transportation Bureau, U.S. De·
partment of Transportation. 400 Sev
enth Street. SW.• Washington, D.C.
20590. and at the Office of the Federal
Register Library, 1100 L Street. NW.•
Washington, D.C. In addition. cupies
of ~he incorporated materials are
available from the respective organiza
tions listed In Appendix A to this Part
193.

(cl Incorporated by reference provi·
sions approved by the Director of the
Federal Register.
(49 U.S.C. 1674 (a); 49 CPR Ul3 and Appen·
dlx A to Part 11

[45 PR 9203. Feb. 11. 1980, 8Ji amended by
Arndt. 193-2, 45 PR 70410, Oct. 23. 1980J

II J93.2015 Petitions Cor finding or approy
al.

Where a ·rule In this part authorizes
the Director to make a finding or ap·
proval, any operator may petition the
Director to make such finding or ap·
proval. Petitions must be sent to the
Director. Materials Transportation
Bureau. 400 7th Street. SW.• Washing·
ton. D.C. 20590. and be received at
least 90 days before the operator re
que3ts that the finding or approval be
made. Each petition must refer to the
rule authorizing the action sought and
contain information or arguments that
Justify the action. Unless otherwise
specified, no public proceeding Is held
on a petition before It is granted or
denied. Within 90 days after a petition
Is received, the Director notilles the
petitioner of the disposition of the pc·
tltlon or. If the request requires more
extensive consideration or additional
Information or comments are request·
ed and delay Is expected. of the date
by which action wlll be taken.
(49 U.S.C. 167411.; 49 CPR 1.53 and Appendix
A of Part 11
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[Arndt. 193-1.45 FR 57418, Aug. 28, 1980]

§ 193.2017 Plans and procedures.

(al Each operator shall maintain at
each LNG plant the plans and proce
dures required for that plant by this
part. The plans and procedures must
be available upon request for review
and inspection by the Director or any
State Agency that has submitted a
current certification or agreement
with respect to the plant under section
5 of the Natural Gas Pipeline Safety
Act of 1968 (49 U.S.C. 16741. In addi
tion. each change to the plans or pro
cedures must be available at the LNG
plant for review and inspection within
20 days atter the change is made.

(bl The Director or the State
Agency. after notice and opportunity
for hearing. may require the operator
to amend its plans and procedures as
necessary to provide a reasonable level
of safety.
<49 U.S.C. 1674(a): 49 CFR 1.53 and Appen·
dlx A to Part II
[Arndt. 193-2, 45 FR 70404, Oct. 23. 1980]

Subpart tl-Siting Requirements

§ 193.2051 Scope.

This subpart prescribes siting reo
Quirements for the following LNG
facilities: Containers and their im
pounding 'systems, transfer sy'sterns
imd their Impounding systems. emer·
gency shutdown coiiti'msYstems-:I!re
control systems.JJl.d~dated·-(ouii
datlons, support systems, and normal
o'r auxiuary power faciiiiies nec'essary
toniliJriliinsafety.

<49 U.S.C. 1674a: 49 CFR 1.53 and Appendix
A oC Part 1)
[Arndt. 193-1.45 FR 57418, Aug. 28. 1980]

§ 193.2055 General.

An LNG facility must be located at a
site of suitable size. topography. and
configuration so that the facility can
be designed to minimize the hazards to
persons and offsite property resulting
from leaks and spills of LNG and
other hazardous fluids at the site. In
selecting a site. each operator shall de·
termine all site·related characteristics
which could jeopardize the Integrity
and security of the facility. A site

§ 193.2057

must provide ease of access so that
personnel. equipment, and' materials
from offsite locations can reach the
site for fire fighting or controlling
spill associated hazards or for evacua·
tion of personnel.

§ 193.2057 Thermal radiation protection.

(al Thermal exclusion zone. Each
LNG container and LNG transfer
system must have a thermal exclusion
zone in accordance with the following:

(11 Within the thermal exclusion
zone, the impounding system may not
be located closer to targets listed in
paragraph (dl of this section than the
exclusion distance "d" determined ac·
cording to this section, unless the
target is a pipeline facility of the oper·
ator.

(21 If grading and drainage are used
under § 193.2149(bl, operators must
comply with the requirements of this
section by assuming the space needed
for drainage and collection of spilled
liquid is an impounding system.

(bl Measurement. The exclusion dis·
tance "d" is measured along the line
(PT1. as shown in the following 'im
poundment diagram. where the follow
ing apply:

(11 T is a poin t on the target that is"
closest to (Pl.

(21 D is a point closest to (Tl on the
top inside edge of the innermost dike.

(31 () is one of the following angles
with the vertical. to account for flame
tilt and potential preignition vapor
formation:

(j) An assumed angle of «()1=45·; or
(Ill An angle determined in accord,

ance with a mathematical model that
meets the criteria of paragraph (cl(21 .
of this section. using the maximum
wind speed that is exceeded less than 5
percent of the time based on recorded
data for the area.

(41 L Is one of the following lengths
to account for flame height:

(j) An assumed length of (Ll=6(A/
ffl"', where (Al is the horizontal area
across the impounding space measured
at the lowest point along the top
inside edge of the dike: or

(Ill A length determined in accord·
ance with a mathematical model that
meets the criteria of paragraph <c)(2)
of this section. using appropriate pa-

§ 193.2057

rameters consistent with the time
period that a target could be subjected
to exposure before harm would result.

(51 PD is a line of length (Ll or less,
lying at angle () in the vertical plane
that intersects points (Dl and (Tl.

(61 PT is a line lying in the vertical
plane of line (PD1. that:

Title 49-Transportation

(i) Is perpendicular to line (PDl
when (PDl is less than (Ll; or

(ii) Has an angular elevation not
above the horizontal at (Pl when (PDl
equals <Ll;

(71 P is the point where (PTl and
(PDl intersect.
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A of Part 1)

£45 FR 9203, Feb. 11, 1980, as l1ll1ended by
Arndt. 193-1, 45 FR 57418, Aug. 28, 1980]

'§ 193.2059 Flammable vapor-gaa dlsJMlr
sion protection.

'(aT'·' Dispersion exclusion zone.
Except as provided by paragraph (e)
of this section, each LNG container
and LNG transfer system Irlust have a
dispersion exclusion zone with a.
boundary described by the minimum
dispersion distance computed In ac
cordance with this section, The follow
Ing are prohibited In a. dispersion ex
clusion zone unless it Is an LNG facili
ty of the operator:

(1) Outdoor areas occupied by 20 or
more persons during normal use, such
as beaches, playgrounds, outdoor the
aters, other recreation areas, or other
places of public assembly.

(2) Buildings that are:
(i) Used for residences:
(II> Occupied by 20 or more persons

during normal use;
<IIi) Contain explosive, flammable, or

toxic materials In hazardous quanti
ties;

(Iv) Have exceptional value or con
tli.ln objects of exceptional value based
on historic uniqueness described In
Federal, State, or local registers; or

(1) Ouldool' 81a.. OCCUpied by 20 Ot

more persons dunng ncH"mal U60.

such as boachos. pJayg/ouool, oul
door theBtors. othof' tectoahon aroaa
Ot other pl.ca. of publiC ."""mbly .....•1 (3) I 1.600

(2) BUddIng. Ihal .ra u.ed lOt ra...
doncos. Of occupuld by 20 or more
persons dunng IlO(mal u ..! (1.6)1 4.000

lneldant
Of1"te t.rgat I (I) I lIu. Btul

ttthour

(c) Exclusion distance length. The
length of an exclusion distance for
each impounding space may not be
less than the distance "d" determined
In accordance with one of the follow
ing:

(1) d=(O(A)o", where

A=the largest horizontal area across the
Impounding space measured at the lowest
point along the top inside edge of the dike.

f = values for targets prescribed in para.
graph <dl of this section.

(2) Determine "d" from a mathemat
Ical model for thermal radiation and
other appropriate fire characteristics
which assures that the incident ther
mal flux levels in paragraph (d) of this
section are not exceeded. The model
must:

(j) Use atmospheric conditions
which, If applicable, result In longer
exclusion distances than other atmos
pheric conditions occurring at least 95
percent of the time based on recorded
data for the site area;

(II) Have been evaluated and verified
by testing at a scale, considering scal
Ing effects, appropriate for the range
of application:

(iii) Have been submitted to the Di
rector for approval, with supportive
data as necessary to demonstrate va
lidity; and

(Iv) Have received approval by the
Director.

, (d) Limiting values for incident ra
diant flux on offsite targets. The maxi
mum incident radiant flux at an off
site target from burning of a total spill
In an Impounding space must be limit
ed to the distances in paragraph (c) of
this section using the follOWing values
of "(0" or "Incident Flux":
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(v) Could result In additional hazard
if exposed to a vapor-gas cloud.

(b) Measuring dispersion distance.
The dispersion distance is measured
radially from the Inside edge of an im
pounding system along the ground
contour to the exclusion zone bound
ary.

(c) Computing dispersion distance.
A minimum dispersion distance must
be computed for the impounding
sYstem. If grading and drainage are
used under § 193.21-19(b). operators
must comply with the requirements of
t.hls section by assuming the space
needed for drainage and collection of
spi1led liquid is an impounding system.
Dispersion distance must be deter
mined In accordance with the follow
ing dispersion parameters. using appli
cable parts of the mathematical model
In Appendix B of the report. "Evalua
tion of LNG Vapor Control MeTfiOdg,;'
f974. or a model' for vapor dispersiQD
whIch meets the reqlJ1rements of parjl....:
graphs (ii) through (iv) In
fI!T3:201)7(cH2l: - --

([)Average gas concentration in
air = 2.5 percent.

(2) Dispersion conditions are a com·
binatlon of those which result In
longer predicted downwind dispersion
distances than other weather condi·
tions at the site at least 90 percent of
the time. based on U.S. Government
weather data. or as an alternative
where the model used gives longer dis
tances at lower wind speeds. Category
F atmosphere. wind speed = 4.5 miles
per hour. relative humidity equals 50.0
percent. and atmospheric tempera
tures = 0.0 C.

(3) Dispersion coordinates Y. z. and
H. where applicable. = O. '

(d) Vaporization design rate. In com·
putlng dispersion distance under para·
graph (c) of this section, the following
applies:

(1) Y~p~riz:l:ti91L~~ult.'L1[om_the
spill caused by,;;.n assumed rupture of
11-, s il1gle .transfer ,.pipe. (or multiple
pipes that lack provisions to prevent
parallel flow) which has the greatest
overall flow capacity. dl~l!a~gil1g_.nt

maximum potential capacity. In ac·
cordance --With the -followlclg condI·
tlons:

(j) The rate of vaporization Is not
less than the sum of flash vaporization

§ 193.2059

and vaporization from boiling by heat
transfer from contact surfaces during
the time necessary for spill detection.
instrument response. and automatic
shutdown by the emergency shutdown
system but. not less than 10 minutes,
plus, in the ca:seof Impoundingsys
tems for LNG storage tanks with side
or bottom penetrations. the time nec.
essary for the liquid level in the tank
to reach the level of the penetration
or eqUilibrate with the liquid im.
pounded assuming failure of the Inter·
nal shutoff valve.

(ill In determining variations in va
porization rate due to surface contact.
the time necessary to wet 100 percent
of the impounding floor area shall be
determined by equation C-9 in the
report "Evaluation of LNG Vapor
Control Methods," 1974. or an alter
nate model which meets the require
ments of paragraphs (Ii) through (iv)
in § 193.2057(c)(2).

(iii) After spill flow is terminated,
the rate of vaporization is vaporization
of the remaining spillage. if any, from
boiling by heat transfer from contact
surfaces that are reducing In area and
temperature as a function of time.

(iv) Vapor detention space Is all
space provided for liquid impound
ment and vapor detention outside the,
component served. less the volume oc
cupied by the spilled liquid at the time
the vapor escapes the vapor detention
space.

(2) The bolling rate of LNG on
which dispersion distance Is based Is
determined using the weighted aver
age value of the thermal properties of
the contact surfaces In the Impound
Ing space determined from eight repre·
sentative experimental tests on the
materials involved. If surfaces are in
sulated. the Insulation must be de
signed. Installed. and maintained so
that it will retain' Its performancc
characteristics under spill conditions.

(e) Planned vapor control. An LNG
facility need not have a dispersion ex
~lusion zone if the Director finds that
compliance with paragraph (a) of this
section would be impractical and the
operator prepares and follows a plan
for controlling LNG vapor that is
found acceptable by the Director. The
plan mllst Include circumst(l.nces
under which LNG vapor is controlled

§ 193.2061

to preclude the dispersion of a Oam
mabIe mixture from the LNG facility
under all predictable environmental
conditions that could adverselY affect
control. The reliability of the method
of control must be demonstrated by
testing or experience with LNG spills.

(49 U.S_C. 16740.; 49 CPR 1.53 and Appendix
A of Part II
[45 FR 9203. Feb. 11. 1980. as amended by
Amdt. 193-1.45 PR 57418, Aug. 28, 19801

11193.2061 Seismic investigiltion nnd
design forces.

(a) Except for shop fabricated stor
age tanks of 70,000 gallons or less ca
pacity mounted within 2 feet of the
ground. if an LNG facility Is located at
a site In Zone 0 or 1 of the "Seismic
Risk Map of the United States." UBC.
each operator shall determine, based
on a study of faults, hydrologic
regime. and soil conditions, whether a
potential exists at the site for surface
faulting or soil liquefaction.

(b) Subject to paragraph (f) of this
section. LNG facilities must be de
signed and built to withstand, without
loss of structural or functional integri
ty. the following seismic design forces.
as applicable;

(1) For LNG facilities (other than
shop fabricated storage tanks of 70,000
gallons or less capacity mounted
within 2 feet of the ground) located at
a site in Puerto Rico In Zone 2. 3. or 4
of the "Seismic Risk Map of the
United States." or at a site determined
·under paragraph (a) of this section to
have a potential for surface faUlting or
soil liquefaction, the forces that could
reasonably be expected to occur at the
foundation of the facility due to the
most critical ground motion. motion
amplification. permanent differential
ground displacement. soil liquefaction.
and symmetric and assymmetric reac·
tion forces resulting from hydrodyna
mic pressure and motion of contained
liquid In Interaction with the facility
structure.

(2) For all other LNG facililles, the
total lateral force set forth in UBC.
Volume 1. corresponding to the zone
of the "Seismic Risk Map of the
United States" in which the facilily Is
located, and a vertical force equal to
the total lateral force.

Title 49-Transportation

(cl..E~tLQ~tor...o1an UiG facll.!tY
to whIch paragraph (bRTfOfTfi1SSec
tion applies shall determine the seis
mic design forces on the basis of a de
tailed geotechnical investigation and'
in accordance with paragraphs (d) and
(e) of this section. The investigation
must Include each of the following
Items that could reasonably be expect
ed to affect the site and be sufficient
In scope to Identify ail hazards that
could reasonably be expected to affect
the facility design;

(1) Identification and evaluation of
faults, Quaternary activity of those
faults, tectonic structures. static and
dynamic properties of materials un
derlying the site, and. as applicable.
tectonic provinces within 100 miles of
the site;

(2) Identification and evaluallon of
all historically reported earthquakes
which could affect the determination
under this section of the most critical
ground motion or differential displace
ment at the site when correlated with
particular faUlts. tectonic structures,
and tectonic provinces. as applicable:
and

(3) Identification and evaluation of
the hydrologic regime and the poten·
tial of liquefaction-Induced soil fail
ures.

(d) The most critical ground motion
must be determined In accordance
with paragraph (e) of this secllon
either; ,

(l) Probablllstlcally. when the avall·
able earthquake data are sufficient to
show that the yearly probability of ex
ceedance of most critical ground
motion Is 10-' or less; or

(2) Deterministically. when the
available earthquake data are insuffl·
c1ent to provide probabilistic estl·
mates, with the objective of determin
Ing a most critical ground motion with
a yearly probability of exceedance of
10-' or less.

(e) The determination of most crill·
cal ground motion, considering local
and regional seismological conditions.
must be made by using the following:

(1) A regionally appropriate attenu·
atlon relationship, assuming that
earthquakes occur at a location on a
fault. tectonic structure. or tectonic
province. as applicable. which would
cause the most critical seismic move-
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ment at the site, except that where
epicenters of historically reported
earthquakes cannot be reasonably re
lated to known faults or tectonic struc
tures, but are recognized as being
within a specific tectonic province
which Is within 100 miles of the site,
assume that those earthquakes occur
within their respective provinces at a
source closest to the site.

(2) A horizontal design response
spectrum determined from the mean
plus one standard deviation of a free
field horizontal elastic response spec
tra whose spectral amplitudes are con
sistent with values expecte~ for the
most critical ground motion.

(3) A vertical design response spec·
trum that Is either two-thirds of the
amplitude of the horizontal design re
sponse spectrum at all frequencies or
equal to the horizontal design re
sponse spectrum where the site is lo
cated within 10 miles of the earth·
quake source.

(n An LNG storage tank or its im
pounding system may not be located
at a site where an investigation under
paragraph (c) of this section shows
that any of the following conditions
exists unless the Director grants an
approval for the site:

(1) The estimated design horizontal
acceleration exceeds 0.8g at the tank
or dike foundation.

(2) The specific local geologic and
seismic data base Is sufficient to pre·
dlct future differential surface dis·
placement beneath the tank and dike
area. but displacement not exceeding
30 inches cannot be assured with a
high level of confidence.

(3) The specific local geologic and
seismic data base is not sufficient to
predict future differential surface dis
placement beneath the tank and dike
area. and the estimated cumulative
displacement of a Quaternary fault
within one mile of the tank founda
tion exceeds 60 inches.

(4) The potential for soil Iiquefac·
tlon cannot be accommodated by
design and construction in accordance
with paragraph (b)( 1) of thIs sectlon.

(g) An applicatlon for approval of a
site under paragraph (n of this sectIon
must provide at least the following:

(1) A detailed analysis and evalua·
tion of the geologic and seismic char·

§ 193.2063

acteristlcs of the site based on the geo·
technical Investigation performed
under paragraph (c) of this section.
with emphasis on prediction of near·
field seismic response.

(2) The design plans and structural
analysis for the tank, Its impounding
system, and related foundations, with
a report demonstrating that the
design requirements of this section are
satisfied, inclUding any test results or
other documentation as appropriate.

(3) A description of safety·related
features of the site or designs, in addi
tion to those required by this part. if
applicable, that would mitigate the po
tential effects of a catastrophic spill
(e.g., remoteness or topographic fea·
tures of the site, additional exclusion
distances. or multiple barriers for con·
taining or impounding LNG).

(h) Each cont.ainer which does not
have a structurally liquid· tight cover
must have sufficient freeboard with an
appropriate configuration to prevent
the escape of liquid due to sloshing.
wave action, and. vertical liquid dis·
placement caused by seismic action.

(49 U.S.C. 1674a: 49 CFR 1.53 and Appendix
A oC Part Il
£45 FR 9203. Feb. 11. 1980, as amended by
Arndt. 193-1.45 FR 57419, Aug. 28. 19801

11193.2063 Flooding.

(a) Each operator shaH determine
the effects of flooding on an LNG fa·
cility site based on the worst occur
rence In a 100-year period. The deter·
mination must take into account:

(l) Volumeand velocity of the flood
water;

(2) Tsunamis <local. regional, and
distant);

(3) Potential failure of dams;
(4) Predictable land developments

which would affect runoff accumula·
tlon of water; and

(5) Tidal action.
(b) The effect of flooding deter

mined under paragraph (a) of this sec·
tlon must be accommodated by loca
tion or design and construction. as ap·
pllcable, to reasonably assure:

(1) The structural or functional in·
tegrlty of LNG facilities; and

(2) Access from outside the LNG fa·
cllIty and movement of personnel and
equipment about the LNG facility site

§ 193.2065

for the control of fire and other emer
gencies.

§ 193.2065 Soil characleri~tic~.

(al Soil investigations including bor
ings and other appropriate tests must
be made at the site of each LNG facili·
ty to determine bearing capacity, set·
tlement characteristics. potential for
erosion. and other soil characteristics
applicable to the integrity of the fa
cility.

(b) The naturally occurring or de·
signed soil characteristics at each LNG
facility site must provide load bearing
capacities. using appropriate safety
factors, which can support the follow
ing loads without excessive lateral. or
vertical movement that causes a loss
of the functional or structural integri
ty of the facility involved:

(1) Static loading caused by the fa
cility and Its contents and any hydro
static testing of the facility; and

(2) Dynamic loading caused by move·
ment of contents of the facility during
normal operation, including now,
sloshing, and rollover.

§ 193.2067 Wind forces.

(a) LNG facilities must be designea
to withstand without loss of structural
or functional integrity:

(1) The direct effect of wind forces;
(2) The pressure differential be·

tween the interior and exterior of a
confining. or partially confining, struc·
ture; and

(3) In the case of Impounding sys
tems for LNG storage tanks. impact
forces and potential penetrations by
wind borne missiles.

(bl The wind forces at the location
of the specific facility must be based
on one of the following:

(1) For shop rabricated containers of
LNG or other hazardQus fluids with a
capacity of not more than 70,000 gal·
Ions. applicable wind load data In
ANSI A 58.1. 1972 edition.

(2) For all other LNG facilities:
(i) An assumed sustained wind veloc·

Ity of not less than 200 miles per hour,
unless the Director finds a lower veloc
Ity is justified by adequate supportive
data: or

(Ii) The most critical combination of
wind velocity and duration. with reo
spect to the .effect on the structure,

Title 49-Transportalion

having a probability of exceedance in
a 50-year period of 0.5 percent or less,
If adequate wind data are available
and the probabilistic methodology is
reliable.

(49 U.S.C. 1674a: 49 CFR 1.53 and Appendix
A oC Part Il
(45 FR 9203, Feb. 11. 1980. as amended by
Arndt. 193-1,45 FR 57419, Aug. 28. 1980)

§ 193.2069 Other severe weather and natu·
ral conditions.

(a) In addition to the requirements
of §§ 193.2061, 193.2063, 193.2065, and
193.2067, each operator shall deter
mine from historical records and engi
neering studies the worst effect of
other weather and natural conditlo,ns
which may predictably occur at an
LNG facility site.

(b) The facility must be located and
designed so that such severe condi·
tions cannot reasonably be expected to
result In an emergency Involving the
factors listed In § 193.2063(b).

§ 193.2071 Adjacent activities.

(a) Each operator shall determine
that present and reasonably foresee·
able activities adjacent to an LNG fa·
cility site that could adverselY affect
the operation of the LNG facility or
the safety of persons or offsite proper
ty. if damage to the facility occurs.

(b) An LNG facility must not be lo
cated where present or projected off·
site activities would be reasonably ex
pected to:

(1) Adversely affect the operation of
any of Its safety control systems:

(2) Cause failure of the facility; or
(3) Cause the facility not to meet

the requirements of this part.

11 193.2073 Sepamtion of facilities.

Each LNG facility site must be large
enough to provide for minimum sepa·
rations between facilities and between
facilities and the site boundary to:

(a) Permit movement of personnel.
malntenn.nce equipment, /lnd emergen·
cy equipment around the fllcillty; and

(b) Comply with distn.nces speclfled
In sections 2-2.4 through 2-2.7 oC
NFPA 5PA.
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Subpart C-Design

II 193.2101 Scope.

This subpart prescribes require·
ments Cor the selection and qualifica
tion oC materials Cor components, and
Cor the design and installation or con
struction oC components and buildings,
Including separate requirements Cor
Impounding systems. LNG storage
tanks, and transfer systems.

MATERIALS

11193.2103 General.

Materials Cor all components must
be-

(a) Able to maintain their structural
Integrity under all design loadings, In
cluding applicable environmental
design Corces under Subpart B oC this
part;

(b) Physically. chemically, and ther
mally compatible within design limits
with any fluid or other materials with
which they are in contact: and

(c) Qualified In accordance with the
applicable requirements oC this sub
part.

11193.2105 Extreme temperatures; normal
operations.

Each operator shall-
(a) Determine the range of tempera·

tures to which components will be sub
Jected during normal operations, in·
cluding required testing. Initial start·
UP. cooldown operations, and shut
down conditions: and

(b) Use component materials that
meet the design standards of this part
for strength, ductility, and other prop
erties throughout the entire range of
temperatures to which the component
will be subjected In normal operations.

II 193.2101 Extreme temperatures. emer
gency conditions.

(a) Each operator shall determine
the eCCects on components not normal
ly exposed to extreme cold (Including
a component's foundallon or support
system) of contact by LNG or cold re
frigerant that could result from error.
a spill, or other emergency determined
as required by this part.

(b) Each operator shall determine
tbe effects on components <Including
their foundations or support systems)

oC the extreme heat which could
result from an LNG or other hazard
ous fluid Cire.

(c) Where the exposure determined
under paragraph (a) or (b) of this sec
tion could result in a failure that
would worsen the emergency, the com
ponent or its Coundatlon or support
system, as appropriate, must be:

(1) Made oC material or constructed
to be suitable for the extreme tem
perature to which It could be subject·
ed: or

(2) Protected by Insulation or other
means that will delay Callure due to
extreme temperature In order to allow
adequate time to take emergency reo
sponses.

(d) If a material that has low resist·
ance to flame temperatures Is used In
any component containing a hazard·
ous fluid, the material must be pro
tected so that any heat resulting Crom
a controllable emergency does not
cause the release of fluid that would
result In an uncontrollable emergency.

II 193.2109 Insulation.

During nonnal operations. Insula·
tion materials must:

(a) Maintain insulating values;
(b) Withstand thermal and mechanl·

cal design loads; and
(c) Be covered with a material that

is noncombustible In the Installed
state, Is not subject to detrimental ul·
travlolet decay. and that can with·
stand the Corces oC wind according to
ANSI A5S.1 and anticipated loading
which could occur In a controllable
emergency.

140 U.S.C. 1674a: 40 CFR 1.53 IUld Appendix
A of Part 1)

[45 FR 9203. Feb. 11. 1980. as amended by
Arndt. 193-1.45 FR 57419, Aug. 28. 19801

11193.2111 Cold ooxes.

All cold boxes must be made oC non·
combustible material and the Insula
tion must be made oC materials which
are noncombustible In the Installed
condition.

11193.2113 PlplnK.

(a) Piping made oC cast Iron. mallea·
ble Iron. or ductile Iron may not be
used to carry any Cryollenlc or lu.z.a.rd·
ous fluids.

(b) Piping materials intended Cor
normal use at temperatures below
- 28.9' C (- 20' F) or Cor use under
§ 193.2107(c)(1} must be QualiCied by
testing In accordance with ANSI B
31.3 to comply with § 193.2103(b).

§ 193.2115 Concrete subjecl to cryogenic
temperatures.

Concrete Intended for normal use at
cryogenic temperatures or for use
under § 193.2107(c)(1) may not be used
unless:

(a) Materials, measurements,
mixing. placing, prestressing. and post
stressing of concrete meets generally
accepted engineering practices;

(b) Metallic reinforcing. prestressing
wire. structural and nonstructural
members used In concrete are accept.
able in the installed condition Cor the
temperature and stress levels encoun
tered at design loading conditions; and

(c) Tests Cor the compressive
strength. the coefficient oC contrac
tion. an acceptable thermal gradient,
and, Il applicable. acceptable surface
loading to prevent detrimental spall
Ing are perCormed on the concrete at
the lowest temperature for which the
concrete Is designed or similar test
data on these properties are available.

§ 193.2111 Combustible materials.

Combustible materials are not per
mitted for the construction of build·
Ings, plant equipment. and the founda
tions and supports oC buildings and
plant equipment In areas where Igni·
tion oC the material would worsen an
emergency. However, limited combus
tible materials may be used when the
use oC noncombustible materials is im
practical.

§ 193.2119 Records

Each operator shall keep a record of
all materials for components, build
ings. Coundatlons. and support sys
tems, as necessary to verily that mate
rial properties meet the requirements
of this part. These records must be
maintained Cor the Ille of the Item
concerned.

EITECTIVE DATE NOTE: At 45 FR 0184-0185.
Feb. 11, 1980. the effecllveness of I 103.2119
was deterr.ed. pending further notice.

DESIGN OF COMPONENTS AND BUILDINGS

§ 193.2121 General.

Components, Including their Counda
tions and support systems. must be de
signed, fabricated. and installed to
withstand, without loss of Cunctional
or structural Integrity. predictable
loadings nct including environmental
design Corces under SUbpart B of this
part unless applicable under that sub
part.

II 193.2123 Valves.

(a) Each valve. Including control
valves and relieC valves. must be de
signed, manufactured, and tesled to
comply with ANSI B31.3 or ANSI
B31.5 or ANSI B31.S or API Standard
60, IC design conditions fall wilhin
their scope.

(b) Extended bonnet valves must be
used Cor service temperatures below
-45.6' C (-50' F).

(c) Valves used Cor cryogenic liquid
service must be designed to operate In
the position In which they are in·
stalled.

(d) Powered local and remote oper
ation must be provided for valves in
tended for use during a controllable
emergency that would be difficult or
excessively time·consuming to operate
manually during such an emergency.

(e) Valves must be designed and In
stalled so that an excessive load on the
piping system does not render the
'.'alve inoperable. •

(49 U.S.C. 161411: 49 crn 1.53 and Appendix
A ot Part 1)

(45 FR 9203. Feb. 11, 1980. as amended by
Arndt. 193-1,45 FR 57419, Aug. 28,19801

§ 193.2125 Automalie ahutoff valves.

Each automatic shutoff valve or'
combination of valves must:

(al Have a Cail·safe design;
(b) Operate lo stop fluid flow which

would endanger the operational integ·
rlty oC plant equipment; and

(c) Close at a rate to avoid fluid
hammer which would endanger the
operating Integrity oC a component.

fl 193.2121 Piping.

(a) Piping must be designed. manu
factured. and tested lo comply with
ANSI B 31.3.
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(b) All cryogenic and hazardous fluid
piping must have connections to Caclll
tate blowdown and purge as required
by this part.

(c) Each cryogenic or hazardous
fluid piping system that is above
ground must be Identified by color
coding. painting. or labeling.

(d) Seamless pipe or pipe with a lon
gitudinal joint eHicienty oC 1.0 deter
mined in accordance with ANSI B31.3.
or pipe with a design pressure less
than two· thirds oC the mill-prooC test
pressure or subsequent shop or field
hydrostatic test pressure must be used
Cor process and transCer piping han
dling cryogenic or other hazardous
fluids with a service temperature
below - 22' F (- 30' C).

(e) For longitUdinal or spiral weld
piping handling LNG or cryogenic
Cluids. the heat aC!ected zone must
comply with section 323.2.2 oC ANSI
B31.3.

(0 Threaded piping used In hazard
ous Cluid service must be at least
Schedule 80.

§ 193.2129 Piping attachments and sup
ports.

Piping attachments and supports Cor
LNG or reCrlgerant piping must be de·
signed to prevent excessive heat trans·
Cer which can result In either uninten·
tlonal restraint oC piping caused by Ice
Cormatlons or the embrittlement of
supporting steel.

11193.2131 Building design.
(a) Each building or structural en

closure In which potentially hazardous
quantities oC flammable materials are
handled must be designed and con
structed to minimize fire hazards.

(b) Buildings or structural enclo·
sures In which hazardous or cryogenic
fluids are handled shall be oC light·
weight. noncombustible construction
w:th nonload·bearings walls.

(c) It rooms containing such fluids
are located within or attached to
buildings In which such fluids are not
handled. I.e.. control rooms. shops.
etc.• the common walls shall be limited
to not more than two In number. shall
be designed to withstand a static pres·
sure of at least 4800 Pa (100 psO. have
no doors or other communicating

openings. and shall have a Clre resist
ance rating oC at least 1 hour.

11193.2133 Buildin&1\: nntilation.
(a) Each building In which potential

ly hazardous quantities oC flammable
fluids are handled must be ventilated
to minimize the possibility. during
normal operation. oC hazardous accu
mulation of a flammable gas and air
mixture. hazardous products oC com·
bustlon. and other hazardous vapors In
enclosed process areas by one oC the
Collowlng means:

(1) A continuously operating me
chanical ventilation system;

(2) A combination gravity ventila
tion system and normally oct mechani
cal ventilation system which Is activat
ed by suitable flammable gas detectors
at a concentration not exceeding 25
percent oC the lower flammable limit
of the gas;

(3l A dual rate mechanical ventila
tion system with the high rate activat
ed by suitable flammable gas detectors
at a concentration not exceeding 25
percent of the lower flammable limit
of the gas; or

(4l A gravity ventilation system com
posed of a combination oC wall open·
Ings. roof ventilators. and. It there are
basements or depressed floor levels. a
supplemental mechanical ventilation
system.

(b) The ventilation rate must be at
least 1 cubic Coot per minute oC air per
square Coot of floor area. If vapors
heavier than air can be present. the
ventilation must be proportioned ac
cording to the area of eactt level.

11193.2135 Expansion or contraction.
Each operator shall consider the

amount of contraction and expansion
of each component during operating
and environmental thermal cycling
and shall:

(a) Provide components that operate
without detrimental stress or restric·
tlon of movement. within each compo
nent and between components. caused
by contraction and expansion; and

(b) Prevent Ice buildup Crom detri
mentally restricting the movement of
components caused by contraction and
expansion.

§ 193.2137 Frost heave.
(al Each operator shall:
(l) Determine which components

and their foundations could be endan
gered by Crost heave from ambient
temperatures or operating tempera
tures oC the component; and

(2) Provide protection against frost
heave which might impair their struc·
tural integrity.

(b) For each component and Counda
tion determined under paragraph (al
of this section. Instrumentation must
be installed to warn of potential struc
tural impairment due to frost heave.
unless the operator Includes in the
maintenance procedures required by
this part. a method and schedule of in
spection that will detect changes in
the elevation.

§ 193.2139 lee and ~now.

(a) Components must be designed to
support the weight of Ice and snow
which could normally collect or form
on them.

(b) Each operator shall provide pro
tection for components from falling
Ice or snow which may accumulate on
strnctures.

(c) Valves and moving components
must not become Inoperative due to
Ice formation on the component.

11193.2141 Electrical systems.
(al Each operator shall select and In

stall electrical equipment and wiring
Cor components In accordance with
NFPA-70 and. where. applicable sec
tion 7-62 of NFPA-59A.

(b) Electrical grounding and bonding
must be In accordance with section 7
7.1.1 of NFPA-59A.

(c) Protective measures Cor stray or
Impressed currents must be provided
In accordance with section 7-7.3 of
NFPA-59A.

§ 193.2113 LiKhtning.
Each operator shall Install proper

grounds as necessary to minimize the
hazard to plant personnel and compo
nents. including all electrical circuits.
as a result oC lightning.

!I 193.2H5 Doilers and pressure vessel5.
Boilers must be designed and Cabr!

cated in accordance with section I or
section IV of the ASME Boller and

Pressure Vessel Code. Other pressure
vessels subject to that Code must be
designed and fabricated in accordance
with Division 1 or Division 2 of section
VIII.

§ 193.2147 Combustion engines and tur
bines.

Combustion engines and gas tur·
bines must be ·installed in accordance
with l'tFPA-37.

IMPOUNDMENT DESIGN AND CAPACITY

§ 193.21-19. Inlpoundment required.
(a) An Impounding system must be

provided Cor storage tanks to contain a
potential spill of LNG or other hazard
ous liquid.

(b) Grading or drainage or an im
pounding system must be provided to
ensure that accidental spills or leaks
from the following components and
areas do not endanger components or
adjoining property or enter navigable
waterways:

Ol Liquefaction and other process
equipment;

(2) Vaporizers:
(3) Transfer systems;
(4) Parking areas Cor tank cars or

tank trucks; and
(5l Areas for loading. unloading. or

storing portable containers and dewar
vessels.

(c) Impounding systems Cor LNG
must be designed and constructed In
accordance with this subpart. Im
pounding systems Intended for con
tainment of hazardous liquids other
than LNG must meet the require
ments DC NFPA-30.

1119:J.2151 General design characteri~tics.

(a) An :.mpoundlng system must
have a configuration or design which.
to the maximum extent possible. will
prevent liquid from escaping impound
ment by leakage. splash from collapse
of a structure or part thereof. momen·
tum and 10.... surface friction. foaming.
failure oC pressurized piping. and acci
dental pumping.

(bl The basic Corm of an Impounding
system mil! be excavation. a natural
geological formation. manuCactured
diking. such as berms or walls. or any
combination thereof.
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11193.2153 Clll8se8 of impounding systems.

(a) For the purpose of this part, Im
pounding systems are classified as fol
lows:

Clan 1. A system which surrounds the
component served with the inner surface of
the dike constructed against or within 24
Inches of the component served.

Clan Z. A system which surrounds the
component or area served with the dike 10·
cated a distance away from the component
or at the periphery of the area.

Clas3 J. A system which conducts a spill
by dikes and Ooors to a remote impounding
space which does not surround the compo
nent or area served.

(b) In the case of an impounding
system consisting of a combination of
classes, requirements of this part re
garding a single class apply according
to the percentage of impoundment
provided by each class.

II 193.2155 Structural requirements.

(a) Subject to paragraph (b) of this
section, the structural parts of an im·
pounding system must be designed and
constructed to prevent Impairment of
the system's performance reliability
and structural integrity as a result of
the following:

(1) The imposed loading from-
<l> Full hydrostatic head of im

pounded LNG;
(Il> Hydrodynamic action, inclUding

the eCCect of any material Injected into
the system for spill control:

<Iii> The Impingement o( the trajec
tory of an LNG jet discharged at any
predictable angle: and

<Iv) Anticipated hydraulic forces
from a credible opening in the compo
nent or item served, assuming that the
discharge pressure equals design pres
sure.

(2) The erosive action (rom a spill,
including jetting of spilling LNG, and
any other anlicipated erosive actlon
including surface water runoCC, ice for
mation, dislodgement of ice formation,
and snow removal.

(3) The eCCect of the temperature,
any thermal gradient, and any other
anticipated degradallon resulting from
sudden or localized contact with LNG.

(4) Exposure to fire from impounded
LNG or from sources other than im
pounded LNG.

(5) If applicable, the potential
Impact and loading on the dike due
to-

(i) Collapse of the component or
item served or adjacent components;
and

(il) If the LNG facility adjoins the
right·of-way of any highway or rail
road, collision by or explosion of a
train, tank car, or tank truck that
could reasonably be expected to cause
the most severe loading.

(b) For spills from LNG storage
tanks with Class 2 or 3 impounding
systems, imposed loading and surging
flow characteristics must be based on
a cr~dible release of the tank contents.

(c) If an LNG storage tank is located
withit'l· a horizontal distance of 6,100
m. (20,000 ft.) (rom the nearest point
of the nearest runway serving large
aircraft as defined in 14 CPR Part 1.1,
a Class 1 impounding system must be
'used which is designed to withstand
'collision' by, or explosion of. the heav
Iest aircraft which can take off or land
at the airport.

§ 193.215? Coatings and coverings.

Insulation, sealants, or other coat
ings and coverings which are part of
an impounding system-

(a) Must be noncombustible in an in·
stalled condition when exposed to an
LNG fire resulting from a spill that
covers the floor of the impounding
space;

(b) Must withstand exposure to fire
from sources determined as required
by this part. other than im'pounded
LNG, for a period of time until fire
protective or fire extinguishing action
is taken; and

(c) When used for the purpose of
maintaining the functional integrity
of an Impounding system, must be ca
pable of withstanding sudden expo
sure to LNG without loss of such in
tegrity.

11193.2159 Floors.

Floors of Class 2 and Class 3 Im
pounding systems must. to the extent
feasible-

(a) Slope away from the component
or Item impounded and to a sump
basin Installed under § 193.2171:

(b) Slope away (rom the nearest ad
jacent component;

(c) Drain surface waters from the
floor at rates based on a storm of 10
year frequency and I-hour duration
and other natural water sources; and

(d) Be designed to minimize the
wetted floor area.

§ 193.2161 Dil<es, general.
(a) Penetrations in dikes to accom

modate piping or any other purpose
are prohibited.

(b) An outer wall of a component
served by an impounding system may
not be used as a dike except for a con
crete wall designed to comply with the
requirements of § 193.2155(c) or equiv
alent design impact loading.

§ 193.2163 Vapor barriers.
If vapor barriers are Installed in

meeting rhe requirements of
§ 193.2059, they must be designed and
constructed to detain LNG vapor.

§ 193.2165 Dike dimensil)ns.

In addition to dike dimensions
needed to comply with other require
ments o( this subpart, to minimize the
possibility that a trajectory of acciden·
tally discharged liquid would pass over
the top of a dike, the horizontal dis
tance from the inner wall of the com·
ponent or vessel served to the closest
inside edge of the top of the dike must
at least equal the vertical distance
from the maximum liquid level In the
component or vessel to the inside edge
of the top of the dike.
(49 U.S.C. 16740.; 49 CPR 1.53 and Appendix
A of Part 1)

(45 FR 9203. Feb. 11, 1980. as amended by
Arndt. 193-1,45 FR 574<9. Aug. 28. 19801

§ 193.2167 Covered system~.

(a) A covered Impounding system Is
prohibited unless it Is-

(1) Sealed from the atmosphere and
filled with l.'.n inert gas; or

(2) Permanently interconnected with
the vapor space of the component
served.

(b) Flammable nonmetallic membra·
nous covering is prohibited In a cov
ered syst.em.

(c) For systems to which paragraph
(a)( 1) of this section applles, Instru-

mentation and controls must be pro
vided to-

(1) Maintain pressures at a safe
level; and

(2) Monitor gas concentrations in ac
cordance with § 193.2169.

(d) Dikes must have adequate struc
tural strength to assure that they can
withstand impact from a collapsed
cover and all anticipated conditions
which could cause a failure of the im
pounding space cover.
I

!l 193.2169 Gns leak detection.

Appropriate areas within an 1m·
pounding System where collection or
passage of LNG or LNG vapor could
be expected must be equipped with
sensing and warning dcvices to moni
tor continuously for the presence of
LNG or LNG vapor and to warn before
LNG gas concentration levels exceed
25 percent of the lower flammable
limit.

§ 193.2171 Sump basins.

Except for Class I Impounding sys
tems, a sump basin must be located in
each impounding system for collection
of water.

§ 193.2173 Water removal.

(a) Except for Class 1 systems. im
pounding systems must have sump
pumps and piping running ove,' the
dike to remove water collectlnf: in the
sump basin.

(bJ The water removal system must
have adequate capacity to remove
water at rates which equal the maxi
mum predictable collection rate from
a storm o( IO-year frequency and 1·
hour duration, and other natural
causes. .

(c) Sump pumps for water removal
must-

(1) Be operated as necessary to keep
the impounding space as dryas practi
cal: and

(2) If sump pumps are designed (or
automatic operation. have redundant
automatic shutdown controls to pre·
vent operation when LNG is present.

11193.2175 Shared imp()undm~nt.

When an Impounding system serves
more than one LNG storage tank, a
means must be provided to prevent
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(b) For purposes of this section, a
covered impounding system serving a
single LNG storage tank may have a
capacity o[ 110 percent of the LNG
tank's maximum liquid capacity I[ It is
covered by a roof that Is separate and
independent from the LNG storage
tank.

low temperature or nre resulting [rom
leakage [rom anyone of the storage
tanks served causing any other storage
tank to leak. The means must not
result in a vapor dispersion distance
which exceeds the exclusion zone re
quired by § 193.2059.

(49 U.S.C. 1674a: 49 CPR 1.53 and Appendix
A oC Part 1)
[Arndt. 193-1. 45 PR 57419. Aug. 28. 19801
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expansion of the storage tank during
warmup;

(2) Insulation does not settle to a
damaging degree or unsafe condition
during thermal cycling; and

(3) Expansion bends and other ex
pansion 01' contraction devices are ade·
quate to prevent excessive stress on
tank penetrations. especially during
cooldown [rom ambient temperatures.

§ 193.2195 Penetrations.

(a) All penetrations in an LNG stor·
age tank must be designed In accord
ance with API 620. including Appendix
Q.

(b) The loadings on all penetrations
must be determined by an analysis of
all contributing forces, Including those
from tank thermal movements, con
necting piping thermal movements,
hydraUlic forces, applicable wind and
earthquake forces, and the forces re
sulting from settlement or movement
o[ the tank foundation or pipe sup
ports.

(c) All penetrations in an .LNG stor·
age tank below the design liquid level
must be fitted with an internal shutoff
valve which is designed and Installed
so that any failure of the nozzle pene·
trating the tank will be outside the
tank.

(d) The requirements o[ paragraphs
(a) and (e) of this section do not apply
to shop fabricated tanks o[ 70.000 gal
lons or less capacity. All penetrations
in such tanks must be designed and in·
stalled in accordance with the applica·
ble provisions of section VIII. Division
1 o[ the ASME Boiler and Pressure
Vessel Code.

§ 193.2197 Internal design pressure.

(a) Each operator shall establish the
internal design pressure at the top' of
each LNG storage tank, Including a
suitable margin above the maximum
allowable working pressure.

(b) The internal design pressure of a
storage tank may not be lower than
the highest pressure in the vapor
space resulting from each o[ the fol·
lowing events or combination thereof
that predictably might occur, giving
consideration to vapor handling equip
ment, relief devices in accordance with

assumed be less than 29.3 pounds per
cubic foot (470 kilograms per cubic
meter).

(e) Loads due to testing required by
§ 193.2327.

(0 Nonuniform reaction forces on
the foundation due to predictable set·
t1ing and other movement.

(g) Superimposed forces from piping,
stairways, and other connected appur·
tenances.

(h) Predictable snow and ice loads_
(D The loading o[ internal insulation

on the inner container and outer shell
due to compaction and movement o[
the container and shell over the
design life of the insulation.

(j) In the case o[ vacuum insulation,
the forces' due to the vacuum.

(k) In the case o[ a positive pressure
purge, the forces due to the maximum
positive pressure o[ the purge gas.

§ 193.2191 Strntilication.

LNG storage tanks with a capacity
o[ 5,000 barrels or· more must be
equipped with means to mitigate a po·
tential [or rollover and overpressure
such as:

(a) Selective mUng at the top and
bottom of the tank;

(b) Circulating liquid [rom the
bottom to the lop of the same tank; or

(c) Trans[erring liquid selectively
[rom the bottom of the tank to the
bottom or top o[ any adjacent storage
tank.

§ 193.2191

§ 193.2193 Movement and stress.

(a) Each operator shall determine
[or normal operations o[ each LNG
storage tan'k~

(1) The amount and pattern of pre·
dictable movement o[ components. in
clUding transfer piping. and the foun
dation, which could result from ther
mal cycling, loading forces, and ambi·
ent air changes; and

(2) For a storage tank with an inner
container. the predictable movement
o[ the Inner container and the outer
shell in relation to each other.

(b) Storage tanks must be designed
to provide adequate allowance for
stress due to movement determined
under paragraph (a) o[ this section, in
cluding provisions that-

0) Backfill does not cause excessive
stresses on the tank structure due to

. § 193.2189

§ 193.2183 Impoundment cllpacity; equip
ment and transfer systems.

If an impounding system serves a
component under § 193.2149(b) OH3),
it must have a minimum volumetric
liquid impoundment 'capacity equal to
the sum 0[-

(a) One-hundred percent o[ the
volume o[ liquid that could be con·
tained in the component and, where
applicable. tank car or tank truck
served; and

(b) The maximum volume of liquid
which could dischanie into the im
pounding space [rom any single [allure
of equipment or piping during the
time period necessary for spill detec·
tion. instrument response, and se·
quenced shutdown by the automatic
shutdown system under § 193.2439.

§ 193.2185 Impoundment capacity; park
ing areas, portable containers.

Each Impounding system serving an
area listed under. § 193.2149(b) (4) or
(5) must have a minimum volumetric
liquid Impoundment capacity which
complies with the requirements o[
§ 193.2181, assuming each tank car,
tank truck, portable container, or
dewar vessel to be a storage tank.

LNG STORAGE TANKS

§ 193.2187 General.

(a) LNG storage tanks must comply
with the requirements' o[ this subpart
and the other applicable requirements
of this part.

(b) A flammable nonmetalllc mem
brane liner may not be used as an
Inner container In a storage tank.

A193.2189 Loading forcea.

Each part of an LNG storage tank
must be designed to withstand without
loss of functional or structural integri·
ty any predictable combination of
forces which would result in the high
est stress to the part, inclUding the
following:

(a) Internal design pressure deter
mined under § 193.2197.

(b) External design pressure deter·
mined under § 193.2199.

(c) Weight of the structure.
(d) Weight of liquid to be stored.

except that in no case will the density

System capacity in
porcent 0' LNG
lank's maximum
liquod capac,ly

Cia.. ", lyp<lof
system

Numbor of tanks
in system

§ 193.2179 Impoundment capacity; gener
al.

In addition to capacities otherwise
required by this subpart. an impound
ing system must have suUicient volu
metric capacity to provide for-

(a) Displacement by the component.
tank car, tank truck, container, or
dewar vessel served: and

(b) Where applicable. displacement
which could occur when a higher den
sity substance than the liquid to be
Impounded enters the system, consid
ering all relevant means of assuring
capacity.

A193.2181 Impoundment capacity, LNG
atorage tanks.

(a) Except as provided in paragraph
(b) o[ this section, each impounding
system serving an LNG storage tank
must have a minimum volumetric
liquid Impoundment capacity as [01

lows:
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II 193.2221 Marking.

(a) Each operator shall install and
mailltain a name plate in an accessible
place on each storage tank and mark it
In acr:ordance with the applicable code
or standard Incorporated by reference
In § 193.2211 or § 193.2213.

(b) Each penetration in a storage
tank must be marked Indicating the
func;lon of the penetration.

(C) Marking required by this section
must not be obscured by frosting.

Title 49-Transportation

§ 193.2217 Support system.

(a) Saddles and legs must be de·
signee: in accordance with generally
accepted structural engineering prac·
tices. taking into account loads during
transportation, erection loads. and
thern:al loads.

(b) Storage tank stress concentra
tions from support systems must be
minimized by distribution of loads
using pads. load rings. or other means.

(c) ::o'or a storage tank with an inner
container. support systems must be de
signed to-

(1) Minimize thermal stresses 1m·
parted to the Inner container and
outer shell from expansion and con·
traction; and

(2) Sustain the maximum applicable
loading from shipping and operating
conditions.

(d) LNG storage tanks with an air
space beneath the tank bottom or its
foundation must be designed to with
stand without loss of functional or
structural Integrity, the forces caused
by tile ignition of a combustible vapor
cloud in this space.

II 193.:219 Internal piping.

Piping connected to an Inner con·
tainer that is locatp.d in the space be·
tween the Inner container and outer
shell must be designed for not less
than the pressure rating of the inner
container. The piping must contain ex
pansion lo'ops where necessary to pro·
tect against thermal and other second
ary stresses created by operation of
the;ank. Bellows may not be used
within the space between the Inner
container and outer shell.

Tomperatur. rocotdot'S.

IMlIUmentallOn

Tomparature indk:ating and ,ocOld·
log dovtcos with alarm.

Thonnoeouple. Io<:alod al repra·
S4nlBtivo critical points with ro~

CordOfS.

linGar end rotahanel movoment indio
calOlS k>calod botwEHl" inner con~

tainor and oulor sholl W1th rocord·
ors.

Condrbon

§ 193.2211

(3) Temporature. 01
roprosont9tNo
cntJcal poonts 111 !he
loundalJOn.

(4) Tempereture 01
conlall1Od liquid at
various yortical
intorvals.

(5) Abnormal
tomporaturo in tank
structura.

(6) EJrcoSSNa relative
movemenl 01 innof'
conlAlOOf' and outer
,1>811.

§ 193.2215 Thermal barriers.

Thermal barriers must be provided
between piping and an outer shell
when necessary to prevent the outer
shell . from being exposed during
normal operation to temperatures
lower than Its design temperature.

§ 193.2213 Concrete storage tanks.

Concrete storage tanks must be de
signed and constructed In accordance
with section 4-3 of NFPA-59A.

(b) LNG storage tanks with a capac·
Ity of 70,000 gallons or less must be
equipped with the following;

(1) LNG liquid trycocks. when at·
tended during the fllling operation.

(2) Pressure gages and recorders
with high pressure alarm.

(3l Differential pressure liquid level
gage.

(c) Each storage tank must be de·
signed as appropriate to provide for
compliance with· the Inspection re
Quirements of this part.

§ 193.2211 ~tetal storaR'e tanks.

Cal Metal storage tanks with internal
design pressures of not more than 15
psig must be designed and constructed
In accordance with API Standard 620
and. where applicable. Appendix Q of
that standard.

(b) Metal storage tanks with internal
design pressures above 15 psig must be
designed in accordance with the appli
cable division of section VIII of the
ASME Boiler and Pressure Vessel
Code.

Instrume1\tauon

Rodundonl Iiquod 1<Mll oaooo ond
recordo~ w«n high w"el a~l"N.

and 0 """"'"""" 04 OM indopond
0n1 lW,)h _ tJonn.

R-..ndom _ llOd ro<:o<do<.
W\'th hql and k:Jw' preuuto
alorm4.

CoOOhon

(1) Amount 01 liquid 111
\hQ IOnk.

(t) Vacot pr~""'"

"""'" !he .......

§ 193.2205 Frost heave.

If the protection provided for LNG
storage tank foundations from frost
heave under § 193.2137(a) Includes
heating the foundation area-

(a) An Instrumentation and alarm
system must be provided to warn of
malfunction of the heating system;
and

(b) A means to correct the malfunc
tion must be provided.'

§ 193.2207 Insulation.

(a) Insulation on the outside of the
outer shell of an LNG storage tank
may not be used to maintain stored
LNG at an operating temperature
during normal operation.

(b) Insulation between an Inner con·
tainer and the outer shell of an LNG
storage tank must-

(1) Be compatible with the contained
liquid and its vapor;

(2) In its installed condition, be non·
combustible; and

(3l Not significantly lose Insulating
properties by melting, settling, or
other means due to a fire resulting
from a spill that covers the floor of
the Impounding space around the
tank.

!l193.2209 Instrumentation for LNG stor·
age tanks.

(a) Each LNG storage tank having a
capacity over 70.000 gallons must be
equipped with a sufficient number of
sensing devices and perso'nnel warning
devices, as prescribed. which operate
continuously while the tank is in oper
ation to assure that each of the foHow
Ing conditions is not a potential
hazard to the structural integrity or
safety of the tank:

§ 193.2199 External design pressure.

(a) Each operator shall establish the
external de:sign pressure at the top of
each LNG storage tank, including a
suitable margin below the minimum
allowable working pressure.

(b) The external design pressure
may' not be higher than the lowest
vapor pressure in the vapor space reo
suiting from each of the following
events or ~omblnations thereof that
predictably might occur. giving consid·
eration to gas makeup systems,
vacuum relief devices in accordance
with § 193.2429. and any other mitigat·
ing measures.

<1) Withdrawing llQuid from the
tank;

(2) Withdrawing gas from the tank;
(3) Adding subcooled LNG to the

tank; and
(4) Rise in barometric pressure.

based on the worst combination of
amount of rise and rat-e of rise which
predictably might occur.

§ 193.2201 Internal temperature.

The liquid container of each LNG
storage tank and all tank parts used In
contact with LNG or its cold vapor
shall be designed for the lowest bulk
liquid temperature which can be at
tained in the LNG storage tank.

§ 193.2203 Foundation.

(a) Each LNG storage tank must
have a stable foundation designed in
accordance with generally accepted
structural engineering practices.

(b) Each foundation must support
design loading forces without detri·

Chapter I-Research and Special Programs Administration § 193.2209

mental settling that could impair the
structural integrity of the tank.

§ 193.2429. and any other mitigating
measures:
. (1) Filling the tank with LNG in

cluding effects of increased vaporiza
tion rate due to superheat and sensible
heat of the added liquid;

(2) Rollover; .
(3) Fall in barometric pressure, using

the worst combination of amount uf
fall and rate of fall whieh might pre
dictably occur;

(4) Loss of effective insulation that
may result from an adjacent fire, leak
of liquid into the intertank space, or
other predictable accident; and

(5) Flash vaporization resulting from
pump reci.rculation.

::I:
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§ 193.2301 Inspection.

(a) All construction. Installation, and
testing activities must be inspected as
frequently as necessary In accordance
with a written plan to assure that-

(1) Activities are in compliance with
all applicable requirements of this sub
part; and

(2) Components comply with the ap
plicable material. design, fabrication.
installation, and construction require-
ments of this part. .

(b) In addition to the requirements
of paragraph (a) of this section, the
construction of concrete storage tanks
must be inspected in acc,ordance with
ACI-311-75.

(c) Each operator shall have a qual
ity assurance inspection program to
verify that components comply with
their design specifications and draw
ings. including any field design
changes, before they are placed in
service.

!l 193.2309 Inspection lind tesllng methods

Except as otherwise provided by this
subpart, each operator shall deter
mine, commensurate with the hazard
that would result from failure of the
component concerned. the scope and
nature 0(- .

(a) Inspections and tests required by
this subpart; and

(b) Inspection and testing proce
dures requlrtld by § 193.2305.

§ 193.2311 Cleanup.

After construction or Installation. as
the case may be, all components mcst
be cleaned to remove all detrimental
contaminants which could cause a
hazard during operation, including the
following:

(a) All flux residues used In brazing
or soldering must be remm'ed from the
Joints and the base metal to prevent
corro:;ive solutions from being formed.

(b) All solvent type cleaners must be
tested to ensure that they will not
damage equipment Integrity or reli
ability.

(c) Incompatible chemicals must be
removed.

(d) All contaminants must be cap
tured and disposed of in a manner
that does not reduce the effectiveness

§ 193.2301 Scope.

This subpart prescribes require
ments for the construction or installa
tion of components.

Subpart D-Consfrucfion

§ 193.2303 Con~lruction acceptance.

No person may place in service any
component until it passes all applica
ble inspections and tests prescribed by
this subpart.

§ 193.2301

!l 193.2304 Corrosion control overview.

(a) Subject to paragraph (b) of this
section, components may not be con
structed, repaired. replaced. or signifi
cantly altered until a person qualified
under § 193.2707(c) reviews the appli
cable design drawings and materials
specifications from a corrosion control
viewpoint and determines that the ma
terials Involved wll1 not impair the
safety or reliability of the component
or any assoc-ia.ted components.

(b) The repair, replacement, or sig·
nlficant alteration of components
must be reviewed only jf the action to
be talcen- .

(I) Involves a change in the original
materials specified;

(2) Is due to a failure caused by cor
rosion; or

(3) Is occasioned by Inspection re
vealing a slgnlflcant deterioration of
the component due to corrosion.

(49 U.S.C. 1674(a); 49 CPR 1.53 and Appen
dix A to Part.!).
[Arndt. 193-2,45. PR 70404, Oct. 23, 19801

§ 193.2305 Procedures.

(a) In performing construction, In
stallation, Inspection, or testing, an op·
erator must follow written speclflca
tlons. procedures. and drawings, as ap·
propriate, that are consistent with this
part, taking into account relevant me·
chanical. chemical. and thermal prop
ertles, component functions, and envi
ronmental effects that are Involved.

(b) All procedures, InclUding any
field revisions, must be substantiated
by testing or experience to produce a
component that Is reliable and com
plies with the design- and Installlltion
requlremel1(:.s of this part.

!l 193.2231 Cargo transfer area.

The transfer area of' a cargo transfer
system must be designed-

(a) To accommodate tank cars and
tank trucks without excessive maneu
vering; and

(b) To permit tank trucks to enter or
exit .the transfer area without backing.

!l193.2233 Shutoff valves.

(a) Shutoff valves on transfer sys
tems must be located-

(1) On each liquid supply line. or
common line to multiple supply lines,
to a storage tank, or to a cargo trans
fer system:

(2) On each vapor or liquid return
line from multiple return lines, used In
a cargo transfer system;

(3) At the connection of a transfer
system with a pipeline subject to Part
192 of this chapter; and

(4) To provide for proper operation
and maintenance of each transfer
system.

(b) Transfer system shutoff valves
that are designated for operation In
the emergency procedures must be
manually operable at the valve and
power operable at the valve and at a
remote location at least 50 feet from
the valve.

DESIGN OF TnANSYER SYSTEMS

§ 193.2229 Cargo trnnsfer systems.
(a) Each cargo transfer system must

have-
(1) A means of safely depressurizing

and venting that system before discon
nection;

(2) A means to provide for safe vapor
displacement during transfer;

(3) Transfer piping, pumps. and com
pressors located or protected by suit
able barriers so that they are safe
from damage by tank car or tank
truck movements;

(4) A signai light at each control lo
cation or remotely located pumps or
compressors used for transfer which

Chapter I-Research and Special Programs Administration § 193.2233

Indicates whether the pump or com
pressor Is off or In operation; and

(5) A means oC communication be
tween loading or unloading areas and
other areas In which personnel are as
sociated with the transfer operations.

(b) Hoses and arms for cargo trans·
fer systems must be designed as fol·
lows-

<l) The design must accommodate
operating pressures and temperatures
encountered during the transfers;

(2) Hoses must have a bursting pres
sure of not less than five times the op
erating pressure.

(3) Arms must meet the require
ments of ANSI B31.3.

(4) Adequate support must be pro
vided, taking Into account Ice forma
tion.

(5) Couplings must be designed for
the frequency of any coupling or un·
coupling.

11193.2223 Geneml.
(a) Transfer systems must comply

with the requirements of this subpart
and other applicable requirements of
this part.

(b) The design of transfer systems
must provide for stress due to the fre
quency of thermal cycling and Inter·
mittent use to which the transfer
system may be subjected.

(c) Slip type expansion joints are
prohibited and packing-type joints
may not be used in transfer systems
for LNG or flammable refrigerants.

(d) A suitable means must be pro
. vlded to precool the piping in a
manner that prevents excessive stress
prior to normal transfer of cold fluids.

(e) Stresses due to thermal and hy
draulic shock in the piping system
must be determined and accommodat
ed by design to avoid damage to
piping.

§ 193.2221 DackOow.
(a) Each transfer system must oper

ate with a means to-
(1) Prevent backflow of liquid from a

receiving container, tank car, or tank
truck from causing a hazardous condi
tlon;and

(2) Maintain one-way !low where
necessary for the integrity or safe op
eration of the LNG facility.

(b) The means provided under para
graph (a)( 1) of this section must be lo
cated as close as practical to the point
of connection of the transfer system
and the receiving container, tank car,
or tank truc~.
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of corrosion protection and monitoring
provided as required by this part.

11193.2313 Pipe welding.

(a) Each operator shall provide the
following for welding on pressurized
piping for LNG and other hazardous
fluids:

(1) Welding procedures and welders
qualified In accordance with section
IX of the ASME Boiler and Pressure
Vessel Code or API 1104, as applicable;

(2) When welding materials that are
qualified by Impact testing. welding
procedures selected to minimize degra
dation of low temperature properties
of the pipe material; and

(3) When welding attachments to
pipe, procedures and techniques select
ed to minimize the danger of burn·
throughs and stress Intensification.

(b) Oxygen fuel gas welding Is not
permitted on flammable fluid piping
with a service temperature below
- 29'C( - 20·F).

(c) Marking materials for Identifying
welds on pipe must be compatible with
the basic pipe material.

(d) Surfaces of components that are
less than 6.35 mm <0.25 In.) thick may
not be field die stamped.

(e) Where die stamping Is permitted,
any Identification marks must be
made with a die having blunt edges to
minimize stress concentration.

[45 FR 9203. Feb. 11. 1980. as amended at 47
FR 32720. July 29, 1982; 47 FR 33965, Aug.
5, 1982) •

11193.2315 Piping connections.

(a) Piping more than 2 Inches noml·
nal diameter must be joined by weld
Ing, except that-

(1) Threaded or flanged connections
may be used where necessary for spe
cial connections, including connections
for material transitions. Instrument
connections. testing. and maintenance;

(2) Copper piping In nonflammable
service may be joined by silver braz
ing; and

(3) Material transitions may be made
by any joining technique proven reli
able under § 193.2305(b).

(b) If socket fittings are used, a
clearance of 1.6 to 3.2 mm (0.063 to
0.126 In.) between the pipe end and
the bottom of the socket recess mllst
be provided and appropriate measure-

§ 193.2319

ment reference marks made on the
piping for the purpose of inspection.

(c) Threaded joints must be-
0) Free of stress from external load

ing; and
(2) Seal welded. or sealed by other

means which have been tested and
proven reliable.

(d) Compression type couplings must
meet the requirements of ANSI B31.3.

(e) Care shall be taken to ensure the
tightness of all bolted connections.
Spring washers or other such devices
designed to compensate for the con
traction and expansion of bolted con
nections during operating cycles shall
be used where required.

(f) The selection of gasket material
shall include the consideration of fire.

11193.2317 Retesting.

After testing required by this sub
part is completed on a component to
contain a hazardous fluid. the compo
nent must be retested whenever-

(a) Penetration welding other than
tle·in welding is performed; or

(b) The structural Integrity of the
component is disturbed.

!l 193.2319 Strength tests.

(a) A strength test must be per
formed on each piping system and
container to determine whether the
component Is capable of performing
Its design function, taking into ac
count-

(1) The maximum allowable working
pressure;

(2) The maximum weight of product
which the component may contain or
support;

(b) For piping. the test required by
paragraph (a) of this section must In
clude a pressure test conducted In ac
cordance with section 337 of ANSI
B31.3, except that test pressures must
be based on the design pressure.
Carbon and low alloy steel piping must
be pressure tested above their nil duc
tility transition temperature.

(c) All shells and Internal parts of
heat exchllngers to which section VIII,
Division 1. or Division 2 of the ASME
Boller and Pressure Vessel Code. ap
plies must be pressure tested, Inspect·
ed, Ilnd stamped In accordance there
with.

§ 193.2321

§ 193.2321 Nondestructive tests.
(a) The following percentages of

each day's circumferentially welded
pipe joints for hazardous fluid piping,
selected at random, must be nondes
tructlvely tested over the entire cir
cumference to indicate any defects
which could adversely affect the integ
rity of the weld or pipe:

Cryo-

Wold typo game Othor Tosl molhodpIp-
ing

Bun wold inaro 100 30 AadiogfBphic Or
than 2 inchos uUrasoruc.
in nominal sizo.

Bun wolds 2 100 30 Radiographic. ultrasonic.
inchos Of loss lY.1U1d panottanl, or
in nominal S'Z8. magnotic partlclo.

Fillot snd sockot 100 30 liquKl panelrant or
wolds. magnellC partlclo.

(b) Evaluation of weld tests and
repair of defects must be in accord
ance with the requirements of ANSI
B31.3 or API 1104, as applicable.

(c) Where longitudinally or spiral
welded pipe is used in transfer sys
tems. 100 percent of the seam weld
must be examined by radiOGraphic or
ultrasonic inspection.

(d) The butt welds In metal shells of
storage tanks' with Internal design
pressure of not more than 15 psig
must be radiographically tested in ac
cordance with section 0.7.6. API 620.
Appendix Q. except that for hydraulic
load bearing shells with curved sur
faces that are subject to cryogenic
temperatures. 100 percent of both lon
gitudinal (or meridional) and circum
ferential or (or latitudinal) welds must
be radiographically tested.

(e) The butt welds in metal shells of
storage tanks with Internal design
pressure above 15 psig must be radio
graphically tested in accordance with
section IX of the ASME Boller and
Pressure Vp.ssel Code, except that for
hydraulic load bearing shells with
curved surfaces that are subject to
cryogenic temperatures, 100 percent of
both longitudinal (or mer!dlonal> and
circumferential (or latitudinal> welds
must be radiographically tested.

§ 193.2323 Leak lests.

(a) Each container and piping
system must be Initially tested to

Tille 49-Transportalion

assure that the component will con
tain the product for which it is de
signed without leakage.

(b) Shop fabricated containers and
all flammable fluid piping must be
leak tested to a minimum of the
design pressure after installation but
before placing it in service.

(c) For a storage tank with vacuum
InSUlation, the iImer container. outer
shell. and all internal piping must be
tested for vacuum leaks In accordance
with an appropriate procedure.

§ 193.2325 Testing control systems.

Each control system must be tested
before being placed in service to assure
that It has been installed properly and
will function as required by this part.

§ 193.2321 Storage lank tests.

(a) In addition to other applicable
requirements of this subpart. storage
tanks for cryogenic fluids with inter
nal design pressures of not more than
15 psig must be tested In accordance
with sections Q8 and Q9 of API 620.
Appendix Q. as applicable.

(bl Metal storage tanks for cryogenic
fluids with Internal design pressures
above 15 psig must be tested In accord
ance with the applicable division of
section VIII of the ASME Boiler and
Pressure Vessel Code.

(e) Reference measurements must be
made with appropriate precise instru
ments. to assure that the tank, is gas
tight and lateral and vertical move
ment of the storage tank does not
exceed predetermined design toler
ances.

§ 193.2329 Construction records.

For the service life of the compo·
nent concerned, each operator shall
retain appropriate records of the fol
lowing:

(a) Speclflcatlons, procedures. and
drawings prepared for compliance
with § 193.2305; and

(b) Results of tests. Inspections, and
the quality assurance program re
quired by this subpart.

EHECTrvr; DATE NOTE: At 45 FR 9184-9185,
Feb. II. 1980, the effectiveness of 1193.2329
was deterred pending further notice.
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Subpart f-Equipment

§ 193.2401 Scope.

This subpart prescribes require
ments for the design. fabrication. and
Installation of vaporization equipment.
liquefaction equipment. and control
systems.

VAPORIZATION EQUIPMENT

§ 193.2403 General.

Vaporizers must comply with the re
quirements of this subpart and the
other applicable requirements of this
part.

§ 193.2405 Vaporizer design.

(a) Vaporizers must be designed and
fabricated in accordance with applica
ble provisions of section VIII, Division
1 of the ASME Boiler and Pressure
Vessel Code.

(b) Each vaporizer must be designed
for the maximum allowable working
pressure at least equal to the maxi
mum discharge pressure of the pump
or pressurized container system sup
plying it, whichever Is greater.

II 193.2407 Operational control.

(a) Vaporizers must be equipped
with devices which monitor the Inlet
pressure of the LNG. the outlet tem
perature. and the pressure of the va
porized gas, and the Inlet pressure of
the heating medium fluids.

(b) Manifolded vaporizers must be
equipped with:

(1) Two Inlet valves in series to pre
vent LNG from entering an Idle vapor
Izer; and

(2) A means to remove LNG or gas
which accumulates between the
valves.

II 193.2409 Shutoff valves.

(a) A shutoff valve must be located
on transfer piping supplying LNG to a
vaporizer. The shutoff valve must be
located at a sufflcient distance from
the vaporizer to minimize potential for
damage from explosion or fire at the
vaporizer. If the vaporizer Is Installed
In a building, the shutoff valve must
be located outside the building.

(b) A shutoff valve must be located
on each outJ.et. of a vaporizer.

§ 193.2421

(c) For vaporizers designed to use a
flammable intermediate fluid. a shut
off valve must be located on the inlet
and outlet line of the intermediate
fluid piping system where they will be
operable during a controllable emer
gency involving the vaporizer.

§ 193.2411 Relief devices.

The capacity of pressure relief de
vices required for vaporizers by
§ 193.2429 is governed by the follow
ing:

(a) For heated vaporizers, the capac
Ity must be at least 110 percent of
rated natural gas flow capacity with
out allowing the pressure to rise more
than 10 percent above the vaporizer'S
maximum allowable working pressure.

(b) For ambient vaporizers, the ca
pacity must be at least 150 percent of
rated natural gas flow capacity with
out. allowing the pressure to rise more
than 10 percent above the vaporizer's
maximum allowable working pressure.

II 193.2413 Combustion air intakes.

(a) Combustion all' Intakes to vapor
Izers must be equipped with sensing
devices to detect the induction of a
flammable vapor.

(b) If a heated vaporizer or vaporizer
heater Is located In a building, the
combustion air Intake must be located
outside the building.

LIQUEFACTION EQUIPMENT

11193.2415 General.

Liquefaction equipment must
comply with the requirements of this
subpart and the other applicable re
quirements of this part.

11193.2417 Control of incoming gas.

A shutoff valve must be located on
piping delivering natural gas to each
liquefaction system.

11193.2419 Backflow.

Each multiple parallel piping system
connected to liquefaction equipment
must have devices to prevent backflow
from causing a hazardous condition;

11193.2421 Cold boxes.

(n) Each cold box In a liquefaction
system must be eq,ulpped with a m<eans

§ 193.2423

of monitoring or detecting, as appro
priate, the concentration of natural
gas in the insulation space. ' "

(b) If the insulation space in a cold
box is designed to operate with a gas
rich atmosphere, additional natural
gas must be introduced when the con
centration of gas falls to 30 percent.

(c) If the insulation space of a cold
box is designed to operate with a gas
free atmosphere, additional air or
inert gas. as appropriate, must be in
troduced when the concentration of
gas is 25 percent of the lower flamma-
ble limit. '

II 193.2·123 Air in gas.

Where Incoming gas to liquefaction
equipment,contains .air, each operator
shall provide a means of preventing a
flammable mixture from occurring
under any operating condition.

CONTROL SYSTEMS

II 193.2427 General.

(a) Control systems must comply
with the requirements of this subpart
and other applicable requirements of
this part.

(b) Each control system must be ca
pable of performing its design func·
tion under normal operating condi
tions.

(c) Control systems must be designed
and installed in a manner to permit
maintenance, including inspection or
testing, in accordance with this part.

(d) Local, remote, and redundant
signal lines installed for control sys
tems that can affect the operation of a
component that does not fail safe
.must be routed separateiy or in sepa
rate underground conduits installed In
accordance with NFPA-70.

II 193.2·129 Relief devices.

(a) Each component containing a
hazardous fluid must be equipped with
a system of automatic relief devices
which will release the contained fluid
at a rate sufficient to prevent pres
sures from exceeding 110 percent of
the maximum allowable working pres
sure. In establishing relief capaclty,
each operator shall consider trapping
of fluid between valves; the maximum
rates of boiloff and expansion of fluid
wbi.cJ:l mz,y occur during normal oper-

Title 49-Transportation

ation, particularly cooldown; and con
trollable emergencies.

(bl A component in which Internal
vacuum conditions can occur must be
equipped with a system of relief de
vices or other control system to pre
vent development in the component of
a vacuum that might create a hazard
ous condition. Introduction of gas into
a component must not create a flam
mable mixture within the component.

(c) In addition to the control system
required by paragraphs (a) and (b) of
this section- '

(1) Each LNG Storage tank must be
equipped with relief devices to assure
that design pressure and vacuum relief
capacity is available during mainte
nance of the system; and

(2) A manual means must be pro
vided to relieve pressure and vacuum
in an emergency.

(d) Relief devices must be installed
in a manner to minimize the possibil
ity that release of fluid could-

(1) Cause an emergency; or
(2) Worsen a controllable emergen

cy.
(e) The means for adjusting the set

point pressure of all adjustable relief
devices must be sealed.

(n Relief devices which are installed
to limit minimum or maximum pres
sure may not be used to handle bolloff
and flash gases during normal oper
ation.

§ 193.2-t31 Vents.

(a) Hazardous fluids may not be re
lieved Into the atmosphere of a build
ing or other confined space.

(b) BolIof! vents for hazardous fluids
may not draw In air during operation.

(c) Venting of natural gas/vapor
under operational control which could
produce a hazardous gas atmosphere
must be directed to a flare stack or
heat exchanger in order to raise its
temperature to achieve positive buoy
ancy and safe venting.

(49 U.S.C. 1674(a); 49 CFR 1.53 and Appen
dix A to Part 1)
[45 FR 9203, Feb. 11, 1980, as amended by
Arndt. 193-2. 45 FR 70404, Oct. 23. 19801
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§ 193.2433 Sensing devices.

(a) Each operator shall determine
'the' appropriate location for and in~ "
stall sensing devices as necessary to-

(1) Monitor the operation of compo
nents to detect a malfunction which
could cause a hazardous condition if
permitted to continue; and

(2) Detect the presence of fire or
combustible gas in areas determined in
accordance with section 500-4 of
NFPA 70 to have a potential for the
presence of flammable fluids.

(b) Buildings in which potentially
hazardous quantities of flammable
fluids are used or handled must be
continuously monitored by gas sensing
devices set to activate audible and
visual alarms in the building and at
the control center when the concen
tration of the fluid In air is not more
than 25 percent of the lower flamma
ble llmit.

§ 193.2"35 Warning devices.

Each operator shall install warning
devices in the control center to warn
of hazardous conditions detected by
all sensing devices required by this
part. Warnings must be given both au
dibly and visibly and must be designed
to gain the attention of personnel.
Warnings must indicate the location
and nature of the existing or potential
hazard.

11193.2431 Pump and compressor control.

(a) Each pump and compressor for
hazardous fluids mus't be equipped
with-

(1) A control system. operable local
ly and remotely. to shut down the
pump or compressor in a controllable
emergency;

(2) A signal llght at the pump or
compressor and the remote control lo
cation which indicates whether the
pump or compressor is in operation or
off:

(3) Adequate valving to ensure that
the pump or compressor can be isolat·
ed for maintenance; and

(4) A check valve on each discharge
line where pumps or compressors oper
ate in parallel.

(b) Pumps or compressors In a cargo
transfer system must have shutdown
controls at the loading or unloading

§ 193.2441

area and at the pump or compressor
site.

§ 193.2439 Emergency shutdown control
systems.

(a) Each tra:lsfer system. vaporizer.
llquefaction system. and storage
system tank must 'be equipped with an
emergency shutdown control system.
The control must automatically actu
ate the shutdown of the component
(providing pressure relief as necessary)
when any of the following occurs:

(1) Temperatur~s of the component
exceed the limits determined under
§ 193.2105;

(2) Pressure outside the limits of the
maximum and minimum design pres
sure;

(3) Liquid in receiving vessei reaches
the design maximum liquid level;

(4) Gas concentrations in the area of
the component exceed 40 percent of
the lower flammable llmit;

(5) A sudden excessive pressure
change or other condition indicating a
potentially dangerous condition; and

(6) Presence of fire in area of compo
nent.

(b) For cargo transfer systems where
all transfer operations are continuous
ly manned and visually supervised by
quailfled personnel. actuation of the
emergency shutdown control system
may be manual after devices warn of
the events llsted in paragraph (a) of
this section.

(c) Except for components that oper
ate unattended and are remote from
the control center. a reasonable delay
may be programmed in emergency
shutdown control systems required by
this section between warning and
automated shutdown to provide for
manual response.

(d) Each LNG plant must have a
shutdown control system to shut down
all operations of the plant safely. The
system must be operable at-

(1) The control center; and
(2) In the case of a plant where LNG

facilities other than the control center
are designed to operate unattended at
the site of these facilities.

11193.2H I Control center.

Each LNG plant must have a control
center from which operations and

§ 193.2443

warning devices are monitored as re
quired by this part. A control center
must have the following capabilities
and characteristics:'

(a) It must be located apart or pro
tected from other LNG facilities so
that it is operational during a control
lable emergency.

(b) Each remotelY actuated control
system and each automatic shutdown
control system required by this part
must be operable from the control
center.

(c) Each control center must have
personnel in continuous attendance
while any of the components under its
control are in operation. unless the
control is being performed from an·
other control center which has person
nel in continuous attendance.

(d) If·more than one control center
is located at" an LNG Plant. each con
trol center must have more than one
means of communication with each
other center.

(e) Each control center must have a
means of communicating a warning of
hazardous conditions to other loca
tions Within the plant frequented by
personnel.

11193.2443 Fail·safe control.

Control systems for components
must hav~ a fail·safe design. A safe
condition must be maintained until
personnel take appropriate action
either to reactivate the component
served or to prevent a hazard from oc·
curring. .

11193.2445 Sources of power.

(a) Electrical control systems. means
of communication. emergency light·
Ing. and flrefighting systems must
have at least two sources of power
which function so that failure of one
source does not affect the capability of
the other source.

(b) Where auxiliary generators are
used as a second source of electrical
power:

(1) They must be located apart or
protected from components so that
they are not unusable during a con·
trollable emergency; and

(2) Fuel supply must be protected
from hazards.

Title 49-Transportation

. Subpart F-Operations

AUTHORITY: 49 U.S.C. 1674{a); 49 CPR 1.53
and Appendix A to Part 1.

SOURCE: Arndt. 193-2. 45 PR 70405. Oct. 23.
1980.. unless otherwise noted.

11193.2501 Scope.

This subpart prescribes require·
ments for the operation of LNG facili
ties.

§ 193.2503 Operating procedures.

Each operator shall follow one or
more manuals of written procedures to
provide safety in normal operation
and in responding to an abnormal op·
eration that would affect safety. The
procedures must include provisions
for: .

(al Monitoring components or build
ings according to the requirements of
§ 193.2507.

(bl Startup and shutdown. including
for Initial startup. performance testing
to demonstrate that components will
operate satisfactory in service.

(cl Recognizing abnormal operating
conditions.

(d) Purging and inertlng components
according to the requirements of
§ 193.2517.

(el In the case of vaporization. main
taining the vaporization rate. tempera
ture and pressure so that the resultant
gas is within limits established for the
vaporizer and the downstream piping:

(n In the case of liquefaction. main
taining temperatures, pressures, pres
sured differentials and flow rates. as
appllcable. within their design limits
for:

(1) Boilers;
(2) Turbines and other prime

movers;
(3) Pumps. compressors. and expand

ers;
(4) Purification and regeneration

equipment; and
(5) Equipment within cold boxes.
(g) Cooldown of components accord·

ing to the requirements of § 193.2505;
and

(h) Compliance with § 193.2805(bl.
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11 193.2505 Cooldown.
(a) The cooldown of each system of

components that is subjected to cryo
genic temperatures must be limited to
a rate and distribution pattern that"
keeps thermal stresses within design
limits during the cooldown period,
paying particular attention to the per
formance of expansion and contrac
tion devices.

(b) After cooldown stabilization is
reached. cryogenic piping systems
must be checked for leaks in areas of
flanges, valves. and seals.

11 193.2507 Monitoring operations.

Each component in operation or
building determined under
§ 193.2805(a)(2) in which a hazard to
persons or property could exist must
be monitored to detect fire or any mal
function or flammable fluid which
could cause a hazardous condition.
Monitoring must be accomplished by
watching or listening from an attend
ed control center for warning alarms,
such as gas, temperature, pressure,
vacuum, and flow alarms. or by con
ducting an inspection or test at inter
vals specified in the operating proce
dures.

11 193.2509 Emergency procedures.
(a) Each operator shall determine

the types and places of emergencies
other than fires that may reasonably
be expected to occur at an LNG plant
due to operating malfunctions, struc
tural collapse. personnel error, forces
of nature, and activities adjacent to
the plant.

(b) To adequately handle each type
of emergency identified under para
graph (a) of this section and each nre
emergency identified under
§ 193.2817(a), each operator shall
follow one or more manuals of written
procedures. The procedures must pro
vide for the following:

(1) Responding to controllable emer
gencies. Including notifying personnel
and using equipment appropriate for
handling the emergency.

(2) Recognizing an uncontrollable
emergency and taking action to mini
mize harm to the public and person
nel. Including prompt notification of
appropriate local officials of the emer
gency and possible need for evacUlition

§ 193.2513

of the public in the vicinity of the
LNG plant.

(3) Coordinating with appropriate
local officials in preparation of an
emergency evacuation plan, which sets
forth the steps required to protect the
public in the event of an emergency,
including cata.'ltrophic failure of an
LNG storage tank.

(4) Cooperating with appropriate
local officials in evacuations and emer
gencies requiring mutual assistance
and keeping these officials advised of:

(j) The LNG pla.nt fire control equip
ment. its location, and quantity of
units located throughout the plant;

(ill Potential hazards at the plant.
inclUding fires:

(jill Communication and emergency
control capabilities at the LNG plant;
and

(jv) The status of each emergency.

11 193.2511 Personnel safety.

(tt.) Each operator shall provide any
special protective clothing and equip
ment necessary for the safety of per
sonnel while they are performing
emergency response duties.

(b) All personnel who are normally
on duty at a fixed location. such as a
building or yard. where they could be
harmed by thermal radiation from a
burning pool of impounded liquid,
must be provided a means of protec
tion at that location from the harmful
effects of thermal radiation or a
means of escape.

(c) Each LNG plant must be
equipped with suitable first-aid mate
rial, the location of which is clearly
marked and readily available to per
sonnel.

11 193.2513 Transfer procedures.

(a) Each transfer of LNG or other
hazardous fluid must be conducted in
accordance with one or more manuals
of written procedures to provide for
safe transfers.

(b) The transfer procedures must in
clude provisions for personnel to:

(1) Before transfer. verify that the
transfer system is ready for use, with
connections and controls in proper po
sitions, including if the system could
contain a combustible mixture. verify
Ing that it has been adequately purged

§ 193.2515

in accordance with a procedure which
meets the requirements of AGA
"Purging Principles and Practice."

(2) Before transfer, verify that each
receiving container or tank vehicle
does not contain any substance that
would be incompatible with the incom
Ing fluid and that there is sufficient
capacity· available to receive the
amount of fluid to be transferred;

(3) Before transfer, verify the maxi
mum filling volume of each receiving
container or tank vehicle to ensure
that expansion of the incoming fluid
due to warming will not result in over
filling or overpressure:

(4) When making bulk transfer of
LNG into a partially filled (exclUding
cooldown heeD container, determine
any differences in temperature or spe
cific gravity between the LNG being
transferred and the LNG already in
the container and, if necessary, pro
vide a means to prevent rollover due to
stratification.

(5) Verify that the transfer oper
ations are proceeding within design
conditions and that overpressure or
overfilling does not occur by monitor
Ing applicable flow rates, liquid levels.
and vapor returns.

(6) Manually terminate the flow
before overfilling or overpressure
occurs: and

(7) Deactivate cargo transfer sys
tems in a safe manner by depressuriz
ing, venting, and disconnecting lines
and conducting any other appropriate
operations.

(c) In addition to the requirements
of paragraph (b) of this section, the
procedures for cargo transfer must be
located at the transfer area and in
clude provisions for personnel to:

(ll Be in constant attendance during
all cargo transfer operations:

(2) Prohibit the backing of tank
trucks in the transfer area, except
when a person is positioned at the rear
of the truck giving instructions to the
driver:

(3) Before transfer, verify that:
(j) Each tank car or tank truck com

plies with applicable regulations gov
erning its use;

<Ii) All transfer hoses have been vi
sually inspected for damage and de
fects;

Title 49-Transportation

(Ill) Each tank truc~"ls properly Im
mobilized with chock Wheels, and elec
tricaIly grounded; and

(Iv) Each tank truck engine is shut
off unless it Is required for transfer
operations;

(4) Prevent a tank truck engine that
is off during transfer operations from
beIng restarted until the transfer lines
have been disconnected and any re
leased vapors have dissipated:

(5) Prevent loading LNG Into a tank
car or tank truck that Is not In exclu
sive LNG servIce or that does not con
tain a positive pressure if it is in exclu
sive LNG service. until after the
oxygen content in the tank is tested
and if it exceeds 2 percent by volume,
purged In accordance with a procedure
that meets the requirements of AGA
"Purging Principles and Practice;"

(6) Verify that all transfer lines have
been disconnected and equipment
cleared before the tank car or tank
truck Is moved from the transfer posi
tion;and

(7) Verify that transfers into a pipe
line syStem will not exceed the pres
sure or temperature limits of the
system.

§ 193.2515 Investigations of failures.

(a) Each operator shall Investigllte
the cause of each explosion, fire. or
LNG spill or leak which results In:

(1) Death or Injury requiring hospi
talization: or

(2) Property damage exceeding
$10.000.

(b) As a result of the Investigation.
appropriate action must be taken to
minimize recurrence of the incident.

(c) If the Director or relevant state
agency under section 5 of the Natural
Gas Pipeline Safety Act of 1968 (49
U.S.C. 1674) investigates an incident,
the operator involved shall make avail
able all relevant information and pro·
vide reasonable assistance in conduct·
ing the investigation. Unless necessary
to restore or maintain service, or for
safety, no component involved in the
incident may be moved from its loca
tion or otherwise altered until the in
vestigation is complete or the investi·
gating agency otherwise provides.
Where components must be moved for
operational or safety reasons. they
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must not be removed from the plant
site and must be maintained intact to
the extent practicable until the inves
tigation is complete or the investigat
ing agency otherwise provides.

§ 193.2517 Purging.

When nece:;sary for safety, compo
nents that could accumulate signifi
cant amounts of combustible mixtures
must be purged in accordance with a
procedure which meets the provisions
of the AGA "Purging Principles and
Practice" after being taken out of
service and before being returned to
service.

§ 193.2519 Communication systems.

(a) Each LNG plant must have a pri
mary communication system that pro
vides for verbal communications be
tween all operating personnel at their
work stations in the LNG plant.

(b) Each LNG plant in excess of
70.000 gallons storage capacity must
have an emergency communication
system that provides for verbal com
munications between all persons and
locations necessary for the orderly
shutdown of operating equipment and
the operation of safety equipment in
time of emergency. The emergency
communication system must be inde
pendent of and physically separated
from the primary communication
system and the security communica·
tion system under § 193.2909.

(c) Eaeh communication system re
quired by this part must have an aux
Iliary source of power. except sound
powered equipment.

§ 193.2521 Operating records.

Each operator shall maintain a
record of the results of each inspec
tion, test. and Investigation required
by this subpart. Such records must be
kept for a period of not less than 5
years.

Subpart G-Maintenance

AUTHORITY: 49 U.S.C. 1674(a); 49 CPR 1.53
and Appendix A to Part 1.

SOIlRCE: Arndt. 193-2. 45 PR 70407, Oct. 23,
1980, unless otherwise noted.

§ 193.2605

§ 193.2601 Scope.

This subpart prescribes require
ments for maintaining components at
LNG plants.

§ 193.2603 General.

(a) Each component in service, in
clUding its support system. must be
maintained in a condition that is com
patible with its operational or safety
purpose by repair. replacement, or
other means.

(b) An operator may not place.
return. or continue in service any com·
ponent which is not maintained in ac
cordance with this subpart.

(c) Each component taken out of
service must be identified in the
records kept under § 193.2639.

(d) If a safety device is taken out of
service for maintenance. the compo·
nent being served by the device must
be taken out of service unless the same
safety function is provided by an alter·
nate means.

(e) If the inadvertent operation of a
component taken out of service could
cause a hazardous condition, that com
ponent must have a tag attached to
the controls bearing the words "do not
operate" or words of comparable
meaning.

§ 19:1.2605 Maintenance procedures.

(a) Each operator shall determine
and perform, consistent with generally
accepted engineering practice. the pe
riodic inspections or tests needed to
meet the applicable requirements of
this subpart and to verify that compo
nents meet the maintenance standards
prescribed by this subpart.

(b) Each operator shall follow one or
more manuals of written procedures
for the maintenance of each compo
nent. including any required corrosion
control. The procedures must include:

(1) The details of the inspections or
tests determined under paragraph (a)
of this section and their frequency of
performance; and

(2) A description of other actions
necessary to maintain the LNG plant
In accordance with the requirements
of this subpart and § 193.2805.

§ 193.2607

§ 193.2607 Foreign material.

(a) The presence of foreign material.
contaminants, or ice shall be avoided
or controlled to maintain the oper·
ational safety of each component.

(b) LNG plant grounds must be free
from rubbish. debris, and other mate·
rial which present a fire hazard. Grass
areas on the LNG plant grounds must
be maintained in a manner that does
not present a fire hazard.

§ 193.2609 Support systems.

Each support system or foundation
'of each component must be inspected
for any detrimental change that could
impair support.

§ 193.2611 Fire protection.

(a) Maintenance activities on fire
control equipment must be scheduled
so that a minimuPl of equipment is
taken out of service at anyone time
and is returned to service in a reason
able period of time.

(b) Access routes for movement of
fire control equipment within each
LNG plant must be maintained to rea
sonably provide for use in all weather
conditions.

§ 193.2613 Auxiliary power sources.

Each auxiliary power source must be
tested monthly' to check its operation
al capability and tested annually for
capacity. The capacity test must take
into account the power needed to start
up and simultaneo.usly operate equip
ment that would have to be served by
that power source In an emergency.

§ 193.2615 Isolating and purging.

(a) Before personnel begin mainte
nance activities on components han
dling flammable fluids which are iso
lated for maintenance. the component
must be purged in accordance with a
procedure which meets the require·
ments of AGA "Purging Principles and
Practices." unless the maintenance
procedures under § 193.2605 provide
that the activity can be safelY per
formed without purging.

(b) If the component or maintenance
activity provides an ignition source. a
technique in addition to isolation
valves (such as removing spool pieces
01." val.ves and blank flanging the
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piping. or double block and bleed valv
Ing) must be used to ensure that the
work area is free of flammable fluids.

§ 193.2617 Repairs.

(a) Repair work on components must
be performed and tested in a manner
which:

(1) As far as practicable. complies
with the applicable requirements of
Subpart D of this part; and

(2) Assures the integrity and oper·
ational safety of the component being
repaired.

(b) For repairs made While a compo
nent js operating. each operator shall
Include in the maintenance procedures
under § 193.2605 appropriate precau·
tions to maintain the safety of person
nel and property during repair activi·
ties.

§ 193.2619 Control systems.

(a) Each control system must be
properly adjusted to operate within
design limits.

(b) If a control system is out of serv
Ice for 30 days or more. it must be in
spected and tested for operational ca·
pability before returning it to service.

(c) Control systems in service. but
not normally in operation (such as
relief valves and automatic shutdown
devices). must be inspected and tested
once each calendar year, but with in
tervals not exceeding 15 months. with
the following exceptions:

(1) Control systems used seasonally.
such as for liquefaction or vaporiza
tion. must be inspected and tested
before use each season.

(2) Control systems that are intend·
ed for fire protection must be inspect.
ed and tested at regular intervals not
to exceed 6 months.

(d) Control systems that are normal·
ly in operation, such as required by a
base load system. must be inspected
and tested once each calendar year but
with intervals not exceeding 15
months.

(e) Relief valves must be Inspected
and tested for verification of the valve
seat lifting pressure and reseating.

§ 193.2621 Testing transfer hoses.

Hoses used in LNG or flammable re
frigerant transfer systems must be:
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(a) Tested once each calendar year,
but with Intervals not exceeding 15
months, to the maximum pump pres·
sure or relief valve setting: and

(b) Visually inspected for damage or
defects before each use.

§ 193.2623 Inspecting LNG storage tanks.

Each LNG storage tank must be in
spected or tested to verify that each of
the following conditions does not
Impair the structural integrity or
safety of the tank:

(a) Foundation and tank movement
during normal operation and after a
major meteorological or geophysical
disturbance.

(b) Inner tank leakage.
(c) ECCectiveness of insulation.
(d) Frost heave.

[Arndt. 193-2. 45 FR 70407, Oct. 23, 1980. as
amended at 47 FR 32720. July 29, 1982J

§ 193.2625 Corrosion protection.

(a) Each operator shall determine
which metallie components could,
unless corrosion is controlled, have
their integrity or reliability adversely
affected by external, internal, or at·
mospheric corrosion during their in·
tended service life.

(b) Components whose integrity or
reliability could be adverselY aCCected
by corrosion must be either-

(1) Protected from corrosion in ac·
cordance with § § 193.2627 through
193.2635. as applicable: or

(2) Inspected and replaced under a
program of scheduled maintenance in
accordance with procedures estab
lished under § 193.2605.

§ 193.2627 Atmospheric corrosion control.

Each exposed eomponent that Is
subject to atmospheric corrosive
attack must be protected from atmos·
pheric corrosion bY-

(a) Material that has been designed
and selected to resist the corrosive at·
mosphere involved; or

(b) Suitable coating or jacketing.

§ 193.2629 External corrosion control;
buried or submerged components.

(a) Each buried or submerged com·
ponent that is subject to external cor·
rosive attack must be protectcd from
external corrosion by-

§ 193.2635

(1) Material that has been designed
and selected to resist the corrosive en·
vironment involved: or

(2) The following means:
(ll An external protective coating de

signed and installed to prevent corro·
sion attack and to meet the require
ments of § 192.461 of this chapter; and

(ii) A cathodic protection system de
signed to protect components in their
entirety in accordance with the re
quirements of § 192.463 of this chapter
and placed in operation before Octo·
ber 23, 1981, or within 1 year after the
component Is constructed or installed,
whichever is later.

(b) Where cathodic protection is ap
plied. components that are electrically
interconnected must be protected as a
unit.
[Arndt. 193-2.45 FR 70407. Oct. 23. 1980. as
amended at 47 FR 32720. July 29. 1982]

§ 193.2631 Internal corrosion control.

Each component that Is subject to
Internal corrosive attack must be pro
tected from internal corrosion by-

(a) Material that has been designed
and selected to resist the corrosive
fluid involved: or

(b) Suitable coating, inhibitor, or
other means.

§ 19:J.2633 Interference currents.

(a) Each component that is subject
to electrical current interference must
be protected by a continuing program
to minimize the detrimental eCCects of
currents_

(b) Each cathodic protection system
must be designed and installed so as to
minimize any adverse eCCects it might
cause to adjacent metal components.

(c) Each impressed current power
source must be installed and main
tained to prevent adverse interference
with communications and control sys
tems.

§ 193.26:15 Monitoring corrllsion contrul.

Corrosion protection provided as re
quired by this subpart must be periodi·
eally monitored to give early recogni·
tion of ineCCective corrosion protec
tion, including the following, as appli·
cable:

(a) Each buried or submerged com
ponent under cathodic proteccion

§ 193.2637

must be tested at least once each cal
endar year, but with intervals not ex
ceeding 15 months, to determine
whether the cathodic protection meets
the requirements of § 192.463 of this
chapter.

(b) Each cathodic protection rectifi·
er or other impressed current power
source must be inspected at least 6
times each calendar year, but with in
tervals not exceeding 2'1. months, to
ensure that it is operating properly.

(c) Each reverse current switch, each
diode, and each interference bond
whose failure would jeopardize compo
nent protection must be electrically
checked for proper performance at
least 6 times each calendar year, but
with intervals' not exceeding 2 'I.
months. Each other interference bond
must be checked at 'least once each
calendar year, but with Intervals not
exceeding 15 months.

(d) Each component that is protect·
ed from atmospheric corrosion must
be Inspected at intervals not exceeding
3 years.

(e) If a component Is protected from
internal corrosion, monitoring devices
designed to detect internal corrosion,
such as coupons or probes. must be lo
cated where corrosion is most likely to
occur, However, monitoring is not re·
quired for corrosion resistant materi·
als if the operator can demonstrate
that the component will not be ad
versely affected by internal corrosion
during its service life. Internal corro·
sion control monitoring devices must
be checked at least two times each cal
endar year. but with intervals not ex
ceeding 7'Iz months.

§ 193.2637 Remediul meusures.

Prompt corrective or remedial action
must be taken whenever an operator
learns by inspection or otherwise that
atmospheric. external, or internal cor
rosion is not controlled as required by
this subpart.

§ 193.2639 l\1uintenunce records.

(a) Each operator shall keep a
record at each LNG plant of the date
and type of each maintenance activity
performed on each component to meet
the requirements of this subpart, In
cluding periodic tests and inspections.
f.or a period off not less than nve years.
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(b) Each operator shall maintain
records or maps to show the location
or cathodically protected components,
neighboring structures bonded to the
cathodic protection system, and corro·
sion protection equipment.

(e) Each of the following records
must be retained for as long as the
LNG facility remains in service:

(1) Each record or map required by
paragraph (b) of this section,

(2) Records of each test, survey. or
Inspection required by this subpart In
sufficient detail to demonstrate the
adequacy of corrosion control meas.
ures.

Subpart H-Personnel Qualifications
and Training

AUTHORITY: 49 U.S.C. 1674(a): 49 CFR 1.53
and Appendix A to Part L

SOURCE: Sections 193.2707-193.2719
appear at ~5 FR '10404, Oct. 23, 1980 (Arndt.
193-2), unless otherwise noted.

§ 193.2701 Scope.

This subpart prescribes require
ments for personnel qualifications and
training.

[45 FR 9U9. Feb_ 11, 19801

§ 193.2703 Design and fabrication.

For the design and fabrication of
components, each operator shall use-

(a) With respect to design, persons
who have demonstrated competence
by training or experience in the design
of comparable components.

(b) With respect to fabrication, per·
sons who have demonstrated compe
tence by training or experience in the
fabrication of comparahle compo
nents.

[15 FR 9219. Feb. 11.19601

§ 19:1.2705 Construction, instnllution, in
specllun, nnd testing.

(a) Supervisors and other personnel
utilized for construction, Installation,
inspection, or testing must have dem
onstrated their capability to perform
satisfactorily the assigned function by
appropriate training in the methods
and equipment to be used or related
experience and accomplishments.
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(bl Each operator must periodically
determine whether inspectors per
forming duties under § 193.2307 are
satisfactorily performing their as
signed function.

[45 FR 9219. Feb. 11. 1980J

§ 193.2707 Operations and maintenance.

(al Each operator shall utilize for
operation or maintenance of compo
nents only those personnel who have
demonstrated their capability" to per
form their assigned functions by-

Ol Successful completion of the
training required by §§ 193.2713 and
193.2717; and

(2) Experience related to the as
signed operation or maintenance func
tion; and

(3l Acceptable performance on a pro
ficiency test relevant to the assigned
function.

(bl A person who does not meet the
requirements of paragraph (al of this
section may operate or maintain a
component when accompanied and di
rected by an individual who meets the
requirements.

(c) Corrosion control procedures
under § 193.2605(bl. including those
for the design. installation, operation,
and maintenance of cathodic protec
tion systems. must be carried out by,
or under the direction of, a person
Qualified by experience and training in
corrosion control technology.

§·193.2709 Security.

Personnel having security duties
must be qualified to perform their as
signed duties by successful completion
of the training required under
§ 193.2715.

§ 193.2711 Personnel health.

Each operator shall follow a written
plan to verify that personnel assigned
operating, maintenance. security. or
fire protection duties at the LNG
plant do not have any physical condi
tion that would impair performance of
their assigned duties. The plan must
be designed to detect both readily ob
servable disorders, such as physical
handicaps or injury, and conditions re
quiring professional examination for
discovery.

§ 193.2715

§ 19:1.2713 Training: operations and main
tenance.

(al Each operator shall provide and
implement a written plan of initial
training to instruct-

o l All permanent maintenance, op
erating. and supervisory personnel-

(il About the characteristics and
hazards of LNG and other flammable
fluids used or handled at the facility.
including. with regard to LNG, low
temperatures. flammability of mix
tures with air. odorless vapor. boiloff
characteristics. and reaction to water
and water spray;

(iD About the potential hazards in
volvd in operating and maintenance
activities; and

(iii> To carry out aspects of the oper
ating and maintenance procedures
under §§ 193.2503 and 193.2605 that
relate to their assigned functions; and

(2l All personnel-
(ll To carry out the emergency pro

cedures under § 193.2509 that relate to
their assigned functions; and

(iD To give first-aid; and
(3l All operating and appropriate su

pervisory personnel-
(i> To understand detailed instruc·

tions on the facility operations. includ
Ing controls. functions, and operating
procedures; and

(iD To understand the LNG transfer
procedures provided under § 193.2513.

(bl A written plan of continuing in
struction must be conducted at inter
vals of not more than two years to
keep all personnel current on the
knowledge and skills they gained in
the program of initial instruction.

§ 193.2715 Training: security.

(al Personnel responsible for secu
rity at an LNG plant must be trained
in accordance with a written plan of
initial instruction to:

o l Recognize breaches of security;
(2l Carry out the security proce

dures under § 193.2903 that relate to
their assigned duties;

(3l Be familiar with basic plant oper
ations and emergency procedures. as
necessary to effectively perform their
assigned duties; and

(4l Recognize conditions where secu
rity assistance is needed.

§ 193.2717

(b) A written plan of continuing in
struction must be conducted at inter
vals of not more than two years to
keep all personnel having security
duties current on the knowledge and
skills they gained in the program of
initial instruction.

§ 193.2717 Training: fire protection.

(al All personnel involved in mainte
nance and operations of an LNG
plant. including their immediate su
pervisors. must be trained in accord
ance with a written plan of initial in
struction. including plant fire drills.
to:

(1) Know and follow the fire preven
tion procedures under § 193.2805(bl;

(2l Know the potential causes and
areas of fire determined under
§ 193.2805(a);

(3) Know the types. sizes. and pre
dictable consequences of fire deter
mined under §·193.2817(a); and

(4) Know and be able to perform
their assigned fire control duties ac
cording to the procedures established
under § 193.2509 and by proper use of
equipment provided under § 193.2817.

(bl A written plan of continuing in
struction. including plant fire drills,
must be conducted at intervals of not
more than two years to keep personnel
current on the knowledge and skills
they gained in ".the instruction under
paragraph (a) of the section.

§ 193.2719 Training: records.

(a) Each operator shall maintain a
system of records whlch-

(1) Provide evidence that the train
Ing programs "required by this subpart
have been implemented; and

(2) Provide evidence that personnel
have undergone and satisfactorily
completed the required training pro
grams.

(b) Records must be maintained for
one year after personnel are no longer
assigned duties at the LNG plant.

Subpart I-Fire Protection

AUTHORITY: 49 U.S.C. 1674(a): 49 CFR 1.53
and Appendix A to Part 1.

SOURCE: Arndt. 193-2, 45 FR 70408. Oct. 23.
1980. unless otherwise noted.

Title 49-Transportation

11 193.2801 Scope.

This subpart prescribes require
ments for fire prevention and fire con
trol at LNG plants other than water
front LNG plants.

§ 193.2803 General.

Each operator shall use sound fire
protection engineering principles to
minimize the Occurrence and conse
quences of fire.

§ 193.2805 Fire prevention plan.

(a) Each operator shall determine
(1) Those potential sources of Igni

tion located inside and adjacent to the
LNG plant which could cause tires
that affect the safety of the plant; and

(2) Those areas. as described in sec
tion 500-4 of MFPA-70, where the po
tential exists for the presence of flam
mable fluids in an LNG plant. Deter
minations made under this paragraph
must be kept current.

(bl With respect to areas determined
under paragraph (al(2) of this section,
each operator shall Include in the op
erating and maintenance procedures
under § 193.2503 and § 193.2605, as ap
propriate, steps necessary to mini
mize-

(1) The leakage or release of flam
mable fluids; and

(2) The possibility of flammable
fluids being Ignited by sources Identi
fied under paragraph (a)O) of this sec
tion.

11 193.2807 Smoking.

(a) 0) Smoking Is prohibited at an
LNG plant In areas Identified under
§ 193.2805(a)(2).

(2) Smoking Is permitted only In
such locations that the operator desig
nates as a smoking area.

(b) Signs marked with the words
"smoking permitted" must be dis
played In prominent places in each
smoking area designated under para
graph (a) of this section.

(cl Signs marked with the words
"NO SMOKING" must be displayed in
prominent places in areas where smok
Ing is prohibited.

11 193.2809 Open fires. ...

(al No open fires are permitted at an
LNG plant, except at flare stacks and
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procedures to provide security for
each LNG plant. The procedures must
be available at the plant In accordance
with § 193.2017 and include at least:

(a) A description and schedule of se.
curity inspections and patrols per
formed In accordance with § 193.2913;

(b) A list of security personnel posl.
tlons or responsibilities utilized at the
LNG plant;

(c) A brief description of the duties
associated with each security person
nel position or responslblllty;

(d) Instructions for actions to be
taken, inclUding notification of other
appropriate plant personnel and law
enforcement officials, when there Is
any indication of an actual or attempt
ed breach of security;

(e) Methods for determining which
persons are allowed access to the LNG
plant;

(n Positive identification of all per·
sons entering the plant and on the
plant. inclUding methods at least as ef·
fective as picture badges; and

(g) Liaison with local law enforce
ment officials to keep them Informed
about current security procedures
under this section.

II 193.2905 Protective enclosures.

(a) The following facilities must be
surrounded by a .,rotectlve enclosure:

(1) Storage tanks;
(2) Impounding systems;
(3) Vapor barriers;
(4) Cargo transfer systems;
(5) Process. liquefaction. and vapori-

zation equipment;
(6) Control rooms and stations:
(7) Control systems;
(8) Fire control equipment;
(9) Security communications sys

tems; and
(10) Alternative power sources.

The protective enclosure may be one
or more separate enclosures surround
Ing a single facility or multiple facill·
ties.

(b) Ground elevations outside a pro
tective enclosure must be graded in a
manner that does not impair the effec
tiveness of the enclosure.

(c) Protective enclosures may not be
tocated near features outside of the fa-

(c) Flammable gas detection alarms
must be set to activate at not more
than 25 percent of the lower flamma
ble limit of the gas or vapor being
monitored.

(d) Gas detection systems must be
Installed so that they can be readily
tested as required by NFPA 59A.

(e) A minimum of two portable flam·
mabie gas detectors capable of meas·
uring the lower flammable limit must
be available at the LNG plant for use
at all times.

(n All enclosed buildings located on
an LNG plant must be continuously
monitored for the presence of flamma
ble gases and vapors with a fixed flam
mable gas detection system that pro
vides a: visible or audible alarm outside
the enclosed building. The systems
must be provided and maintained ac
cording to the applicable requirements
of NFPA 59A.

Subpart J-Security

§ 193.290t Scope.

This subpart prescribes require
ments for security at LNG plants
other than waterfront LNG plants.

§ 193.290:1 Security procedures.

Each operator shaH
or

AUTHORITY: 49 U.S.C. 1674(al; 49 CPR 1.53
and Appendix A to Part 1.

SouncE: Arndt. 193-2. 45 FR 70409, Oct. 23.
1980. unless otherwise noted.

§ 193.2821

II 193.2821 Fire detection.

(a) Fire detectors that continuously
monitor for the presence of either
flame. heat. or products of combustion
must be provided in all areas deter
mined under § 193.2805(a)(2) In which
a hazard to persons or property could
exist and 'in all other areas that are
used for the storage of flammable or
combustible material.

(b) Each fire detection system must
be provided with audible and visible
alarms located at an attended control
room or control station. and an audl·
ble alarm in the area of fire detection.
The systems must be provided and
maintailled according to the applicable
requirements of NFPA 59A.

§ 193.2819

II 193.2819 Gus detection.

(a) All areas determined under
§ 193.2805(a)(2) in which a hazard to
persons or property could exist must
be continuously monitored for the
presence of flammable gases and
vapors with fixed flammable gas det~c

tion systems provided and maintained
according to the applicable require
ments of NFPA 59A.

(bl Each fixed flammable gas detec
tion system must be provided w'ith au;
dible and visible alarms located at an
attended control room or control sta
tion. and an audible alarm in the <I.rea
of gas detection.

protect or cool components that could
fail due to heat exposure from fires
determined under paragraph (a) of
this section and either worsen an
emergency or endanger persons or
property located outside the plant.
Protection or cooling must be provided
for as long as the heat exposure exists.
The fire control equipment and sup
plies must include the following:

(1) Portable fire extinguishers suit·
able for types of fires identified under
paragraph (a) of this section; and

(2) If the total inventory of LNG is
265 m' (70.0uO gal.> or more. a water
supply and associated delivery system.

(c) Each operator shall determine
the type. size. quantity and location of
the fire control equipment and sup·
plies required under paragraph (b) of
this section.

(d) Each operator shall provide eae::
facility person who may be endan·
gered by exposure to fire or the prod·
ucts of combustion In 'performing fire
control duties protective clothing and
equipment. Including. If necessary. a
self·contained breathing apparatus.

(e) Portable fire control equipment.
protective clothing and equipment for
personnel use. controls for fixed fire
control equipment. and tire control
supplies must be conspicuously locat·
ed. marked for easy recognition. and
readily available for use.

(n Fire control equipment must
have operating Instructions. Instruc
tions must be attached to portable
equipment and placed at the location
of controls for fixed equipment.

II 193.2813 Storage of nummable fluids.

Flammable fluids may not be stored
In areas where Ignition sources are
present. unless stored In accordance
with the requirements of Chapter 4 of
NFPA 30.

II 193.2815 Motorized equipment.

Use of motor vehicles and other mo
torized equipment which constitute
potential Ignition sources Is prohibited
In an Impounding space. In areas
within 15 01 (49.2 ftl of a storage tank.
and In areas within 15 01 (49.2 ft) of
processing equipment containing a
flammable fluid except-

(a) At times the operator designates
In writing as safe; and

(b) When the motorized equipment
Is constantly attended.

11193.2811 Fire equipment.

(a) Each operator shall determine:
(1) the types and sizes of fires that
may reasonably be expected to occur
within and adjacent to each LNG
plant that could aHect the safety of
components; and

(2) The foreseeable consequences of
these fires. Including the failure of
components or buildings due to heat
exposure.

(b) Each operator shall provide and
maintain fire control equipment and
supplies In accordnnce with the nppli·
cable requirements of NFPA 59A to

at times and places designated by the
operator.

(b) Whenever an open fire Is deslg·
nated. there must be at the site of the
flre-

(1) Trained fire fighting personnel;
and

(2) Fire control equipment which
has the capability of extinguishing the
fire.

(c) The tire (ighting personnel and
equipment must remain at the fire site
until the tire Is extinguished and there
Is no possibility of reignition.

II 193.2811 lIotwork.
Welding. flame cutting. and similar

operations are prohibited. except at
times and places that the operator
designates in writing as safe and when
constantly supervised In accordance
with NFPA·51B.
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which could be used to breach the se
curity.

(d) At least two accesses must be
provided In each protective enclosure
and be located to minimize the escape
distance In the event of emergency.

(e) Each access must be locked
unless It Is continuously guarded.
During normal operations. an access
may be unlocked only by persons des
Ignated In writing by the operator.
During an emergency. a means must
be readily available to all facility per
sonnel within the protective enclosure
to open each access.

§ 193.2907 Protective enclosure construc
tion.

(a) Each protective enclosure must
have sufficient strength and configu
ration to obstruct unauthorized access
to the facilities enclosed.

(b) Protective enclosures must be
fences or walls constructed as follows:

(1) Fences must be chainlink secu
rity fences constructed of No. 11
American wire gauge or heavier metal
wire.

(2) Walls must be vertical and con
structed of stone. brick. cinder block.
concrete. steel or comparable materi
als.

(3) Protective enclosures must be
topped by three or more strands of
barbed wire or similar materials on
brackets angled outward between 30'
and 45' from the vertical. with a
height of at least 204m (8 ft.) Including
approximately one foot of barbed top
ping.

(4) Openings In or under protective
enclosures must be secured by grates.
doors or covers of construction and
fastening o( sufficient strength sllch
that the integrity o( the protective en
closure Is not reduced by any opening.

(c) Paragraphs (b) (1) through (3) o(
this section do not apply to protective
enclosures constructed before October
23.1980.

(1) Are made of noncombustible ma
terials:

(2) Are at least 201m (7 (t.) In height
including approximately one (oot of
barbed or similar topping; and

(3) Have served to protect the LNG
plant without having been breached
during their history o( service.

§ 193.2909 Security communications.

A means must be provided (or:
(a) Prompt communications between

.personn'el having supervisory s~curity

duties and law enforcement officials:
and

(b) Direct communications between
all on-duty personnel having security
duties and all control rooms and con
trol stations.

§ 193.2911 Security lighting.

Where security warning systems are
not provided for security monitoring
under § 193.2!H3. the area around the
facilities listed under § 193.2905(a) and
each protective enclosure must be lIIu·
minated with a minimum in service
lighting intensity o(not less than 2.2
lux (0.2 ftC) between sunset and sun·
rise.

§ 193.2913 Security m~lnitoring.

Each protective, enclosure and the
area around each facility listed in
§ 193.2905(a) must be monitored for
the presence of unauthorized persons.
Monitoring must be by visual observa
tion in accordance with the schedule
in the security procedures under
§ 193.2903(a) or by security warning
systems that continuously transmit
data to an attended location. At an
LNG plant with less than 40.000 m'
(250.000 bbJ> o( storage capacity. only
the protective enclosure must be moni
tored.

§ 193.2915 Alternative power sources.

An alternative source of power that
meets the requirements of § 193.2445
must be provided (or security lighting
and security monitoring and warning
systems required under §§ 193.2911
and 193.2913.

§ 193.2917 Wurning signs.
(a) Warning'signs must be conspicu

ously placed along each protective en
closure at Intervals so that at least one
sign Is recognizable at night (rom a
distance of 30m 000 ft.> from any way
that could reasonably be used to ap
proach the enclosure.

(b) Signs must be marked with at
least the (ollowing on a background of
sharply contra'.sting color:

The words "NO TRESPASSING," or
words of comparable meaning.

[Arndt. 193-2. 45 FR 70409. Oct. 23. 1960. as
amended at 47 FR 32720., July 29. 1982l

ApPENDIX A TO PART 193
INCORPORATION BY REFEHENCE

I. List of Organizations and Addresses

A. American Concrete Institute CACIl.
P.O. Box 19150. Redford Station. Detroit.
Michigan 48219.

B. Arnerican Gas Association CAGA). 1515
Wilson Boulevard. Arlington. Virginia
22209.

C. American National Standards Institute
CANSIl. 1430 Broadway. New York. New
York 10018.

D. American Petroleum Institute CAPIl,
2101 L Street. NW.. Washington. D.C. 20037.

E. American Society of Mechanical Engi·
neers CASME). United Engineering Center.
345 East 47tl:1 Street. New York. New Yorlt
10017.

F. National Fire Protection Association
CNFPA). Ballerymarch Park. Quincy. Mas·
sachusetts 02269.

G. International Conference of Building
Officials. 5360 South Workman HlII Road.
Whittier. California 90601.

1/. Documents Incorporated bV Reference

A. American Concrete Institute CACIl
1. ACI Standard 311-75-Recommended

Practice for Concrete Inspection. C1975 edl·
tion).
B. American Gas Association CAGA>

1. Evaluation or LNG Vapor Control
Methods. COctober 1974 edition).

2. Purging Principles and Practice Cl975
edition).
C. American National Standards Institute
CANSI)

1. ANSI A 58.1 Building Code Require
ments for Minimum Design Loads In Build
ings and Other Structures.
D. American Petroleum Institute CAPIl

1. API 620·Recommended Rules (or
Design and Construction o( Large. W(~lded.

Low Pressure Storage Tanks C6th edition.
July 19'1'1).

2. APl 1104 Standard (or Welding Pipe
lines and Related Facilities C14 edition.
197'1).

3. API 6D Specifications (or Pipeline
Valves Cl7 edition. 19'17).
E. American Society or Mechanical Engi
neers (ASME)

1. ANSI B31.3 Chemical Ilnd Plllnt Petro
leum Refinery Piping (1976 edition).

2. ASME Boiler and Pressure Vessel Code.
Section I Power Boilers Cl977 edltlonl.

3. ASME Boiler and Pressure Vessel Code.
Section 8 Division 1 (19'17 edltlonl.

4. ASME Boiler and Pressure Vessel Code.
Section 8 Division 2, Alternative Rules Cl977
edition).

5. ASME Boiler and Pressure Vessel Code.
Section 9 Welding and Brazing Qualifica
tions 0977 edition).

6. ASME Boller and Pressure Vessel Code.
Section 4 Heating Boilers.

7. ANSI B31.5 Refrigeration Piping 0974
edition).

8. ANSI B31.8 Gas TransmissIon and Dis
tribution Piping Systems Cl975 edition>.
F. International Conference of Building Of·
flclals

1. UBC. Uniform Building Code Cl979 edl·
tion).
G. National Fire Protection Association
CI'~FPAl

1. NFPA No. 3'1 Stationary Combustion
Engine and Gas Turbines (1979 edition).

2. NFPA No. 59A Storage and Handling oC
LNG 0979 edition).

2. NFPA No. 59A. Storage and Handling o(
LNG (1972 edition ror § 193.2005Cc). other
wise 1979 edition).

3. NFPA No. 70, National Electric Code
0978 edition).

4. NFPA No. 30 Flammable Liquids.
4. NFPA No. 30. Flammable Liquids Cl97'1

edition).
5. NFPA No. 51 B. Cutting Ilnd Welding

Processes 0977 edition).

(49 U,S.C. 1674 Cal; 49 CFR 1.53 and Appen
dix A to Part 1)

[45 FR 9203. Feb. 11. 1980. as amended by
Arndt. 193-2. 45 FR 70410. Oct. 23. 1980:
Arndt. 193-3. 47 FR 44264, Oct. 7. 1982]
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FEDERAL LNG SAFETY STANDARDS
PHILOSOPJUES, FACTS AND FEATURES

Federal LNG Safety Standards
Philosophies, Facts a~p Features

."
~ .

WALT DENNIS, Petroleum Engineer, OPSR, MTS
U.S. Department of Transportation (DOT)

could prevent adoption of a standard,
cial to public safety, without acc:ou,nt~lbil.it:; I
to the public. And safety, particularly
the offsite public, appeared to be inadequate
under 59A. Accordingly, in the preamble
Amendment 192-10, DOT explained
adoption of 59A was an interim
pending development of comprehensive
eral standards.

Issuance of the advance notice of
posed rulemaking (ANPRM) on LNG
was the first major step in fulfilling
obligation. It is evident that DOT an
ticipated the order by Congress in
NGPSA, 1979, when it began this
ing action. However, the anticipation
not without cause. Oversight hearings
Congress, Congressional committees and in
dividual representatives, other governmerir~l

agencies, non-government organizations anii
the public in general indicated growing CCl!P"§

cern over LNG safety. (At times, it seem~
the standards might never reach
because of the required response
inquiries.)

Following publication of the ANPRM.
General Accounting Office prepared
sive draft and final reports on
Energy Gases" (LEG). The draft report
cluded over 58 recommendations, most
which applied to LNG, calling for DOT to
establish standards and procedures c01,erlf:€ 0

a variety of specific issues relating to
safety.

Some of the proposals were consistent
with DOT's suggested standards.
however, were extremely burdensome,
out commensurate benefit. Typifying the
ter group, LNG plants would be built
operated like nuclear plants. and prohibited
from urban areas unless tanks were
ground. For security, forces large enough
prevent unlawful entry would be nC1::essar5
and vehicles entering plants would be
searched for weapons and explosives.
can speculate that LNG in a tank
might vaporize and vent before plant
could be accomplished.

A response by DOT provided ration~~

and argument in refutation, to prevent su'€'i
proposals from becoming regulations. Publ; ~

comments on the ANPRM were consideri.?ul
and addressed in an NPRM. Final rules were
developed, following consideration of publj"0
comments on the NPRM, consistent with ( ,
onomic factors and critical safety issu(,J
Completing the action on regulations for
siting and design, petitions for rec:onsidet<l:"
tion were received, deliberated and
issued.

purposes. Probably the most significant, in
this respect, was the Permian Basin Area
Rate Cases, 390 U.S. 747 (1967), where the

. Supreme Court said: "-as LNG distribu
tion becomes widespread, the underlying
statute's effectiveness would be destroyed if
it were not regulated in the same manner as
other natural gas."

If any doubts regarding DOT's jurisdic
tion still remain, ultimate resolution was
provided when, in 1979, Congress enacted
certain amendments to the original Act,
creating the NGPSA of 1968 as amended in
1979. Among the amendments, Section 6 of'
the Act specifically requires that DOT estab
lish by regulation, minimum LNG safety
standards for three basic categories, siting,
design-related functions, and operation
related functions. Standards relating to siting
and design were ordered to be established
within 180 days of enactment. Those relating
to operation were given a 270 day deadline.
Thus, promulgation by DOT of independent
Federal safety standards was not whimsical
or even subject to discretion by DOT.
Rather, the promulgation was required by
Federal law.

Need for Fedenll Standanls
PIa Development

The need for a comprehensive set of federal
standards governing LNG safety was recog
nized early in the history of DOT's jurisdic
tion over pipeline safety. Public response to
the notice of proposed rulemaking (NPRM)
to add § 192.12 incorporating 59A, showed
that the consensus standard was not uni
formly accepted by members of the regulated
industry. Adoption was opposed by some in
Dustry members on the grounds that 59A
.was a "specification" standard, thereby in
hibitive to technological development. A
variety of modifications to 59A were pro
posed and, in some instances, broadly ex·
panded coverage was advocated.

A major problem with 59A was that its
language often made noncompliance permis
sible by the use of terms such as "should" or
other non-mandatory expressions:This was
not suitable for federal regulations. Also,
potential conflict between DOT and 59A
committee interpretations could cause major
enforcement difficulties. In addition, the
NFPA process provides only a limited forum
for standards development. Most of.. the
members, through various ties, owe some
allegiance to the regulated industry. And
since, the 59A process requires a majority of
two-thirds of the voting membership to es
tablish a rules change, only a few (10-11),

Legislative history justified Department of
Transportation (DOn jurisdiction over liq·
uefied natural gas (LNG) facilities under the
Natural Gas Pipeline safety Act of 1968
(N6GSA), making them subject to Parts 191
and 192 since publication in 1970. However,
in amendments and legislative history of the
Act in 1979, Congress mandated develop
ment of comprehensive and more stringent
LNG standards within a prescribed time
frame.

In developing the standards, assuring that
LNG industry success be dependent on its own
economic merit and societal benefit, free of
unreasonable obstruction, was a guiding DOT
philosophy. Public concern would not be
assuaged by probabilistic risk analyses of
questionable merit. Rather, credible federal
standards were necessary for achievement.

ABSTRACT

BACKGROUND
Jurisdictional Authority and
Congressional Order
Response to the LNG regulatory action and
other correspondence has shown that some
question still remains in the private sector
about DOT's regulatory authority. Some still
contend that the Natural Gas Pipeline Safety
Act (NGPSA) of 1968 did not apply to LNG
because of its liquid state. Others argued
that DOT should not become involved with
LNG safety because of the good industry re
cord. Rather, LNG safety should rely on op
'erato~ integrity and industry generated stan
dards! And, as recently as this year, a major
New England company questioned Materials
Transportation Bureau (MTB) authority
when notified to provide specific informa
tion for an enforcement action relating to an
LNG plant.

Perhaps I can put this question perma
nently to rest. The safety regulation of LNG
facilities has been DOT's responsibility since
Congress enacted the NGPSA of 1968. LNG
facilities, thereby, were subject to applicable
sections of Part 191 and 192 in Title 49 CFR,
since it was first issued in 1970, and subse-

·quently to Amendment 192-10, issued in
1972. This amendment added § 192.12,
which in addition to clarifying the appli
cability of Part 192 to LNG facilities, incor
porated NFPA 59A (59A) for design, modi
fication, and repair.

In the matter of LNG, a liquid, being
made subject to a gas act, (the NGPSA)
earlier court decisions had fully resolved this
issue, decreeing that LNG must be treated as
a liquid phase of natural gas for regulatory
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Continuing inquiries indicate there are still
l30me in industry who either are unaware that
rnal federal LNG standards have been pub
'lished, or are uncertain of the number and
type of publications. Concluding the back
'ground of this regulatory action, identi
(fication of the relevant publications seems
!.vorthwhile.

The complete set of final federal LNG
'standards has been issued in three separate

publications:
1 l. Siting, design, construction and re

lated personnel qualifications; pub
lishedFebruary 11, 1980, FR
45/29-9184.

2. Disposition of petitions for recon
sideration on siting and design-related
issues; published August 28, 1980, FR
45/169-57402.

3. Operations, maintenance, fire protec
tion, security, and related personnel
requirements, published October 23,
1980, FR 451207-70390.

! To alleviate possible confusion or
nisunderstanding, be aware that the first

publication also includes the NPRM on
operation-related requirements. Both of the

7tther publications include some amendments
!J the first set of standards, and § 193.2005
.i'Applicability," is amended, albeit dif
ferently, in each. Finally, although an

".qmendment may appear in the publication
~rimarily devoted to operations, it is stiIl
\'Jvered by the grandfathering provisions

"'and effective date of the original section.

'(HILOSOPHY

lJlaslc
The fundamental philosophy underlying the
'levelopment of the LNG standards was that
lrowth of a healthy LNG industry was con-

lJomitant with .the heal~h of this country's
energy dependent economy and living stan

..gards. If LNG could safely improve the na
lon's economy, DOT wanted the industry to
!ucceed. At least it was DOT's intent that the

tfldustry's success be dependent on its own
economic merit and societal benefit, free to
'pe maximum practical extent, from impedi
hents of overlapping regulatory interference
'nd injunctive restraints by uninformed non-

governmental organizations or individuals.
F}ederal LNG standards assuring an adequate
[vel of public safety provided the only credi
~e and equitable means of achievement.

Obstructions
t

lue principally to curtailments in winter
'Ipply of pipeline gas, LNG industry

'gtowth, primarily in the northeast, abound
...c:d during the late 1960's and very early

[170's. In 1973, however, the accident at an
[NG facility on Staten Island triggered a

"Jrong public reaction. Although the in-
dustry enjoyed an otherwise good safety

.,,~ord, and the accident neither resulted in
frsite casualties, nor was directly related to

C J'lG operation, public action groups quickly
formed in opposition to LNG facility con
Struction. They were joined by members of

Ie academic and scientific community,
19ether with public officials. As a result,

'~NG industry growth was severely fettered.

Construction of planned new facilities
were often prevented or abandoned because
of opposition. In some instances, facilities
under construction or repair were prevented
from being completed or operated. In
others, even planning was stymied, unable to
get off the ground. They include both base
load and peakshaving plants. Preliminary
planning, conceptual design and hearings
alone have been costly. In the cases where
detail design was nearly complete, or carried
into construction, costs have been pro
hibitive, considering that it represents an
out-and-out loss. Clearly such losses ac
celerate energy inflation; in turn, exacerbate
inflation of the overall energy dependent
economy; and ultimately must be borne by
the productive consumer. if the affected
company is to be able to raise capital and re
main independently viable. Opposition to
LNG by public action groups, though per
haps more intuitive than rational, served to
instigate more rigorous scrutiny of the more
crucial issues of LNG safety. Industry had
flagged in its resP9nsibility for research in
these critical safety matters.

It Was DOT's philosophy that federal
LNG standards, adequately addressing these
most critical and controversial aspects of
public safety, was the only feasible measure
that could establish credibility in government
regulations; assuage opposing public senti
ment; gain broader acceptability of LNG
plants; and thereby mitigate the likelihood of
public opposition so the LNG industry could
again get going to seek its natural level of ac
tivity in our economy.

A Single Major Failure

As every society is a mix, so too is the LNG
industry comprised of people with various
characteristics. Many are people of high in
tegrity and intelligence. But like society in
general, there are some, who due to econom
ics, ignorance, or less integrity, would cut
comers here and there or err with ignominy.

Recently, I was told of an event at an
LNG plant which employed neither engi
neers, nor others with adequate technical
training. The operator had suddenly become
faced with a strange dilemma. Like the Grail
of Celtic legend, an unknown source ap
peared to be gradually filling his partly
empty LNG tank. First joyous at this bounti
ful fortune, concern that it might not stop
soon developed. A quick check of the fill
rate showed that the tank might overflow or
burst in a scant four hours. Panicked, he
considered immediate evacuation of nearby
townspeople. Fortunately, he reconsidered.
He phoned a qualified consultant. A minor
failure in the pneumatic liquid level gauge
was causing a gradual pressure increase and
so had indicated increased liquid height.

I don't know how true, but the tale while
seeming innocent and entertaining, illustrates
inadequate technical training. The lack of a
back up liquid level indicator, shows a bit of
comer cutting. In another scenario, short
comings of this kind could cause serious
failure.

Over the past few years, a number of
books or articles about LNG have been pub
lished or produced on television. Some are
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fiction. Others are of a more documentary
nature. Although the authors may have been
well intentioned, all seemed designed by their
sensationalism to elicit emotional response
with resulting enmity toward LNG. The for
mation of opposing public action groups and
distinguished supporters attests in part to the
effects.

In this environment, a single major acci
dent with or without casualties, could easily
disrupt LNG industry development and even
existing operation. Stronger opposition to
new facilities would be expected. Excessively
expensive and unwarranted retrofitting of
existing facilities might become necessary.
Even the shutdown of some, or all, plants
could result.

It is DOT's philosophy that .an operator
should not be permitted to jeopardize public
safety as a result of imprudence or ig
norance. Nor should he be permitted to dis
rupt the natural economic status of LNG as
an entity in the energy business. It simply
would be grossly unfair to the greater num
ber of prudent operators.

DOT believes that comprehensive, techni
cally sound federal standards is the single
best means of assuring, on a national basis,
that a major accident due to corner cutting
or sloppy operation will not be likely. It
believes, also, that the many prudent opera
tors will agree.

Probabillstlcs

During the course of rulemaking, many com
menters opposed certain proposed regula
tions on the grounds that occurrence of the
related event would be most unlikely. Others
in opposition contended risk was minor.
Such contentions were intuitively proba
bilistic, but none were supported by proba
bility determinations.

Risk analyses based on probabilistic values
have been widely used in preparing en
vironmental impact statements for proposed
LNG plants, in making energy exploration
decisions, and in many other ways. Also,
systems analysis with its various analytical
methods, has often been recommended by
NTSB for application in LNG safety. Here
too, the probability of event occurrence is a
necessary element in each of the basic
methods.

Risk. in the classical sense, is the product
of the probability of event occurrence and its
consequence. Essentially, a fault tree analy
sis. using a failure mode and assigned proba
bility of occurrence to each element leading
to the event is applied. Consequence is de
pendent on environment and effects of the
event.

Most physical phenomena follow laws of
normal probabilistic behavior. With behav
ioral phenomena subject to non-random in
fluence, distribution other than Gaussian,
(quincunx distribution) will apply. Proba
bilistic methodologies, historically, are wide
ly recognized and highly respected predictive
techniques used in physics, engineering,
chemistry, biology and many other fields.
(Le. atomic/molecular distribution, quality
control, structural design, insurance ac
tuarials, etc.) The technique is very valid
when applied to a large number of discrete
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events (or event combinations) within a body
of definitive possibilities that either are ran
domly determinate and mutually exclusive
(i.e. toss of coins, other random behavior),
or for non-random behavior, have a suffi
cient event history to assure an adequate
degree of predictive reliability (i.e. auto
deaths, acts of nature, material/equipment
failure).

Where events are random or event history
is sufficient for a fit with established distri
bution patterns or to establish indepen
dent patterns, and. properly applied, DOT
strongly supports the use of probabilistic me
thodologies in safety matters. It has demon
strated its disposition, in this respect, by the
application of probabilistic methodologies in
the proposed and final LNG standards to
achieve, to the extent possible, a uniform
level of risk.

On the other side of the coin, however, the
necessary failure history is clearly inadequate
for a probabilistic approach in risk or sys
tems analysis of LNG facilities. The Office
of Technology Assessment (OTA) report on
LNG references a DOT study to point out
that 500,000 event free plant years are
needed to establish reliable probabilities of a
specific event occurrence in the range of
10 - 5 per year (e.g. the risk of fatalities
associated with machinery).

Even with another decade of experience
and major industry growth, statistical data
would be insufficient by one to two magni
tudes and compounding the problem, while
LNG facility design is changing, "sameness"
of facilities is necessary to the determination
of failure mode probabilities. For example,
experience data for Fords and Plymouths are
not usually applicable to the durability of
parts in Chevrolets. Yet a risk assessment for
FPC certification of LNG facilities, sub
mitted by one consultant, shows a proba
bility of one chance in 710 septendecillion
(710 followed by 54 zeros). The assessment
was cited by the Administrative Law Judge
to support his decision.

Several other characteristics tend to dis
qualify broad application of risk and systems
analysis to LNG facilities, also, such as:

(1) Estimating

Because event history is so severely limited,
assumptions or guesses are necessary to es
tablish both mode and probability of causal
elements along the branches of the logic tree
leading to the resultant event and its proba
bility. Even the Delphi technique is not
rigorously implemented. Anticipation of all
causal elements and their probability by im
aginative effort is unlikely. Consequently,
discovery and identification of all failures
and malfunctions leading to the resultant
risk has a very high degree of uncertainty.

Although alleged advantages of proba
bilistic analysis in aviation and aerospace
have been widely proclaimed, testimony
before the Federal Power Commission (FPC)
by a reliable safety analyst with II years ex
perience in the aerospace industry con
travenes this view. He pointed out that "in
the late 1950's, the aerospace industry was
quite optimistic about risk assessment
methodology." A quotation from his testi-
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mony continues, "This optimism was soon
dispelled (in the early 1960's) by hundreds of
cases of unexpected test and operational
failures and thousands of system malfunc
tions. Many of the failures and malfunctions
modes had either been previously analyzed
and seemed to be non-credible events or had
come as a complete surprise which previous
analyses had not identified at all. Conse
quently, the failure rates were consistently
underestimated."

(2) Uniform methodology

As pointed out in a report by Ecology and
Environment Inc., a consulting firm which
performs risk analyses, "the risk values and
methodologies submitted (to FPC) differed
among applicants to the extent that the
"risks" differed by several orders of
magnitude among LNG projects."

Clearly, the lack of uniform agreement
(on methodology) among practitioners fur
ther lowers the level of confidence in the
results.

(3) Acceptable level of risk

No uniformly acceptable level of risk has
been established for LNG facility operation.
For comparison, analysts generally cite the
risk of death from autos, electric wiring,
lighting and other activities. However, these
other risks may not be comparable from the
standpoint of their voluntary-involuntary
nature or their distribution. Also, simple
comparison may be inappropriate because of
the accrual of overall risk.

(4) Voluntary versus Involuntary risk

LNG risk analyses do not address the critical
aspect of whether or not the risk is volun
tary. And where risk is involuntary, no dif
ferentiation is made for risks imposed by
nature and those willfully imposed by
mankind.

(5) Risk distribution

Risks, concomitant with LNG operations are
not, like risks associated with most other ac
tivities, uniformly distributed among benefi
ciaries of the activity. For example, where a
certain amount of rat dung is considered per
missible in commercial wheat flour, all who
enjoy the benefit of the flour are subject to
risk of encountering the impurity, propor
tional to the benefit of use. Similarly, the
risk of rider death or injury from auto (or
other transportation mode) accident is, in
general, proportionate to the travel mode
benefits. With LNG, however, benefits are
not commensurate with risk, since all who
enjoy the direct or indirect supply of LNG
are beneficiaries of the operation, yet risk is
imposed on a relatively few, located within
the risk zone of a facility.

(6) CoUective risk

Risk analyses of LNG facilities have con
sidered the estimated risk as separate and
disconnected from either societal risks, ignor
ing the cumulative effect of introducing a
new risk that is in addition to such involun
tary risks previously existing.
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(n ~neric approach

Although major design features such as size
of impoundment may be taken into account
the analyses can rarely consider the qualit;
and characteristics of specific elements of the
facility due to the added complexity and
precision uncertainty. As a result, better
quality and special features provided by the
operator to enhance safety will not be given
credit. Correspondingly, poor quality is not
discredited. Safety interests will be harmed.

In summing up, the OTA report expresses
the conclusion, " ••• the use of fault tree
analysis and risk analysis to determine
~hether LNG facilities are safe is most ques
tIOnable; worst of all such inappropriate use
of the research techniques leads to a false
sense of knowledge about the possible
risks. .. DOT shares this concern. Even the
Reactor Safety Study, Wash-l400 (also
known as the "Rasmussen Report"), which
fathered these types of risk analyses became
subject, in 1979, to criticism, in some cases
severely, for similar reasons.

When the number of discrete events is
reduced, the probabilistic concept becomes
more abstract, and is a total abstraction
when applied to a single specific event (I.e.
single flip of a coin, failure at a specific
time). In the case of 'non-random behavior,
if there is insufficient event history, a prob
abilistic approach is invalid for critical deter
minations involving casualty or death.

When event history is inadequate, at
tempts to apply probabilistic methodologies
is a miscreance, denegrating an otherwise
esteemed and respected tool of applied math
and statistical analyses. While such an ap
proach, adjusted according to the degree of
uncertainty, may be appropriate in determin
ing insurance liability, when needed history
is unavailable, application as a determinant
for safety is unacceptable.

. DOT has made this position clear in re
sponse to Congressional inquiries and to rec
ommendations by other agencies, and, in the
preamble and character of its regulations or
notices. It was clearly recognized by OTA, as
noted in its report. DOT strongly opposes
the misapplication of probabilistic methodol
gies in safety matters when the data base is
inadequate for viable predictability.

FAcrs AND FEATURES

Rulemaking

When I first entered government, I believed
regulators to be entrenched bureaucrats, im
posing regulations on individuals and indus
try from an "ivory tower" without perspec
tive for the real world, and often without
reason.

I have learned much. If nothing else. the
regulatory action is eminently more fair to
all sides of an issue than I realized.

MTB assiduously follows rulemaking pro
cedures prescribed in the Administrative
Procedures Act. These are regulations that
prescribe precisely how other regulations are
to be developed. Overall, the procedures are
not wholly unlike those of standards com
mittees, such as B31.3, except that greater
involvement by the public produces a wide



range of interest and greater dissimilarity in
viewpoint, which must be resolved.

Under the procedures, an NPRM must be
published, a time for response provided, and
public comments must be duly considered
before issuing final rules. In the case of 49
CFR Part 193, as discussed in "Back
ground," rulemaking action was initiated by
an ANPRM as an extra step. Published in
the format of a comprehensive set of specific
suggested standards to elicit maximum
public response, its intent was made explicit
in the preamble. Two NPRM's and final
rules, with a disposition of petitions for
reconsideration-yet another added step,
were subsequently published with discussions
of public comments as appropriate.

The notices and final rules covered all of
the three general areas subsequently desig
nated by the 1979 Act. Procedures were in
complete accord with the Administrative
Procedures Act. Thus, the standards were
both required by, and developed in a manner
prescribed by federal law.

The notices and final rules covered all of
the three general areas subsequently desig
nated by the 1979 Act. Procedures were in
complete accord with the Administrative
Procedures Act. Thus, the standards were
both required by, and developed in a manner
prescribed by federal law.

When not involved in the rulemaking or
its application, confusion or mind set about
applicable provisions due to the various
steps, is probably quite normal. Several spe
cific circumstances, a variety of communi
cations, and even comments on the notices,
demonstrated this potential. Parenthetically,
a number of comments on the NPRM were
instead applicable to the ANPRM. There
fore, awareness of the various steps in a rule
making action could be of real benefit in
time saving, if not in actual application.

ResPQnse to proposals

Comments from industry, government agen
cies and other people interested in LNG stan
dards reached several thousand pages for the
ANPRM. Fewer commenters responded to
the NPRM(s), and the volume was much
less.

The provision for public response to pro
posed rules is the most important aspect in
rulemaking. It makes a process, which might
otherwise be autocratic, as democratic as
possible, and therefore, is an opportunity
that should not be overlooked or taken
lightly, for valid well-developed comments
are given serious consideration by DOT.

Rulemaking for Part 193 was somewhat
unique in that coverage of crucial issues, not
yet mature technologically, was necessary.
Uniform agreement or even consensus
among experts was lacking. As a result,
response was often emotional rather than ra
tional. A large number of comments were
quite useful. However, some comments
which might have been otherwise valid were
not adequately supported by derivation, ra
tionale or documentation. Often commenters
merely expressed objections to the regula
tions or to being regulated. Some expressed
support of comment~ made by several

others, but those referenced were frequently
contradictory, each to the other.

In a few instances, comments were more
vituperative than informative. With respect
to a particular proposal, one commenter
claimed it was, (sic) " ..• a graphic example
why the public should not place their trust in
MTB's rulemaking process." He continued,
contending it placed, (sic) " ..• an other
wise respected agency (The Department of
Transportation) in a position of public
ridicule," asserting that the referenced for
mula, (sic) " ..• defies the most simple con
cepts which are taught in high school physics
·class." Pretty strong language, but to what
purpose? No alternative was offered.

The formula attacked, was presented in
the A.G.A. report IS-3-1, as representative
of a particular phenomena. Its application
was suggested by a reputable commenter
who had prepared an extensive and valued
commentary on prior proposals. And it was
used by another respected commenter as the
basis for derivation of a modified formula,
which was well thought out and supported
with derivation and documentation. All in
all, the formula was really quite valid.

My point is that comments, such as the
one quoted, offer nothing positive and there
fore are wasteful for both the writer, the
reader and the public. Alternatively, com
ments that are well thought out and intelli
gently developed are given most serious con
sideration by DOT.

For greatest effectiveness, the following
guidelines are suggested:

1. Where you find agreement with an
NPRM, say so. Otherwise, negative
comments may result in unwanted
changes.

2. Where you don't agree, propose an al
ternate, indicating the specific change
and using regulatory language to the
extent possible as a test for viability.
The format of comments by the major
industry associations are a good
example.

3. Support your 'proposar-to 'the Tulles't
extent possible with rationale, deriva
tion, analyses, and documentation. It
has a major effect on value ranking.

4. Seek unanimity of position with peers,
and make similar presentations. It will
serve to test the validity of a position
and can give it weight in ranking.

S. Don't simply state support for
another's comments. It gives no
assurance that a position is even
known by the supporter, particularly
when two or more contradictory posi
tions are supported. Rather, present
the proposal together with rationale. A
new idea clearly enhances justification.
More than an opportunity, the right to
comment and be heard should be con
sidered an obligation in the effort to
produce better regulations.

Performance standards

Specification standards are employed by
many regulatory agencies to prescribe a re
quirement. They may be in the form of
adopted consensus specifications or indepen-
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dently established design. construction or
similar specification with a highly definitive
paltern or procedure. In some cases, such
standards could result in restricting techno
logical development. In others, authorized
components or equipment could have very
different safety values, depending on appli
cation. Because of more precise definition,
however, specification standards usually
have the benefit of easier enforcement.

Performance standards are intended to
provide an appropriate level of reliability ac
cording to the capability of the equipment,
its environment, and the relative hazard to
the public in the event of failure. This pro
vide~ more flexibility in meeting a require
ment. Also, technological advancement is
less inhibited. A determination of com
pliance may require measurement, testing,
analytical evaluation and reasoned judge,
ment. Clearly enforcement is likely to be
more difficult.

While specification standards are some
times necessary, such as for protective en·
closures, or where differences in predictive
methodologies have not been resolved. the
use of performance standards where appro
priate, has been a policy of long standing
with DOT.

I have received innumerable phone calls
and visits regarding the LNG standards since
they were published. As time draws closer to
the effective dates, the tempo has increased.
In most instances, a performance standard is
the issue. Often, it seems that the caller
would like a specification type answer that
will assure compliance.

It is important to note the difference be·
tween a preinstallation compliance evalua
tion and interpretation. Requests for inter
pretation, more often that not, actually have
been requests for a preinstallation com
pliance evaluation. The Act does not give
authority for such evaluation. Therefore.
DOT is not staffed to offer such service on
demand. It may. however. elect on its own
volition to honor such requests according to
the merit of the issue.

Either way, a determination is needed. In
most instances. problems can be resolved by
informal review and discussion rather than
formal interpretations or evaluations. In this
way, the operator retains the intended flex
ibility as well as the responsibility for
compliance.

Performance standards are not intended
for scrutiny by "Philadelphia lawyers" in
search of loop holes. The concept of inte
grity and esoteric comprehension by compe
tent engineers is implicit in many such stan·
dards. Reasoned judgement is thereby a key
element.

The standard should be reviewed with
care, precisely as written with the purpose of
understanding intent. Don't add or subtract
words or preconceived notions. It usually
means just what is said. Then consider a
possible influence from other relevant stan
dards on the determination of compliance.
The evaluation must be in accordance with
reasoned judgement by reasonable men.

As a final consideration. the Act in recog
nition of possible differences of view, pro
vides that good faith effort in attempting to
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Clearly, some controversy was evident in
the development of certain rules most critical
to public safety. However, this was expected, •
because of the dissimilarity in special in: •
terests; the variations in technical knowl:':s

edgeability on the part of many interested
parties; and most particnlarly. the lack
uniform agreement among researchers
modelers in many of the most critical
of LNG safety. Considering these factors, I
believe the LNG standards were established",
both rationally and equitably.

The federal standards may still not
quately address all critical safety issues,
to insufficient research and testing in cenain
areas of LNG phenomena. For example, re~':'

cent field testing at China Lake indicate,! ~.
that emissive thermal flux from LNG poO};
fires may greatly exceed levels anticipated in
49 CFR 193 based on industry sponsore~.G

testing. DOT's interaction with other Gov; :,
ernment agencies and publication of federzLJ
standards. has been instrumental in initiating "
or expanding. research in many of the
cal areas.

However, this may not provide the
mation necessary. A DOE proposal,
ommended Research on LNG Safety" March
I981,"recommends $21 million over the
three years in areas of "major uncel·taiintv ..
Essentially the research would address
boil off. spread, dispersion. thermal radia
tion from pool .and cloud fires plus eXI,losio!L".
phenomena from clouds. GRI has
other safety research.

However, other critical research such
dike face configurations to prevent overflow
under kinetic frictionless flow and bubble
effect in large high columns are not
templated. And in a recent National
emy of Sciences panel report. research 011

planned ignition was recommended.
over. with the Administration's interest
frugality. reductions in the DOE
budget is not unlikely.

President Reagan has stated his intcrH
eliminate unjustifiabl" regulations.
ever. on several occasions, he has made
clear that deregulation would not carry
into areas directly' affecting public safety.
Since LNG standards are of the latttr
seems unlikely that they will be au",",,,"'.

Price deregulation. however, has been
tively on his agenda. Considering the
dent'S intent to "get government off
public's back," as a corollary.
might be expected to reassume the
responsibility for safety research affecting
business.

In the most crucial and costly areas
safety. the regulations are geared to
new approaches where demonstrable
logical advancement provides justification. I
believe DOT will be very receptive to
cations in other areas. as well. where
cation is provided by new and tested
mation. and expect the industry.
therefore, the public. might enjoy measure
able economic benefit as a result.

position to LNG. This aspect was discussed
in both the ANPRM and· NPRM. Thermal
radiation, vapor dispersion. and seismic de
sign were specifically cited. Other issues.
such as dike design to prevent kinetic over
flow. rollover vapor generation and preven
tion. rapid phase transition. vapor cloud
combustion under partial confinement. secu
rity. operation. maintenance. control sys
tems. and many more, were either com
pletely overlooked or not adequately ad
dressed by 59A. To illustrate. the 59A (1975
edition) thermal exclusion distance would
have limited incident f1u1 to only about
10.000 to 13.000 BTU/ft. hr. Exposure to
this inlemily causes unbearable pain in
humans in 0.4 seconds or less. And this is
based on tests of least sensitive parts of the
human anatomy.

Following the initiative of the ANPRM
and the NPRM, the 1979 edition of 59A
made dramatic improvements in some of the
critical areas. However. even the improved
standards were insufficient to provide an ap
propriate level of public safety, as explained
in the preamble of the final rule.

But most significant. the legislative history
of the Act clarifies Congressonal intent that
DOT develop independent standards that are
more stringent than 59A in critical areas of
public safety. The Report by the Committee
on Interstate and Foreign Commerce on the
Fuels Transportation Safety Amendment Act
of 1979. states in part. (sic)" ... the Secretary
may adopt as interim measures any ap
propriate existing industry codes such as those
adopted by the American Petroleum Institute
or other standards established by such stan
dards setting groups as The National Fire Pro
tection Association. The committee intends,
however, that the final standards to be issued
by DOT represent a significant improvement
in public safety. The committee will continue
to look actively at the Department's perfor
mance in this respect."

The 1978 report by this committee con
tained identical language showing the intent
of Congress to have been consistent and en
during in this respect.

The Congress expressed its intent with
clarity. Thus, DOT developed the LNG stan
dards, required by a federal law, following
procedures under other laws. and in accord
ance with the intent of Congress.

Reasonableness. Controversy and Reselirch

In addition to following prescribed pro
cedures. the standards also were developed
in a reasoned and reasonable way. For exam
ple, in resolving the petitions for recon·
sideration. the Director accorded the peti
tioners considerable latitude since none met
the required criteria for petitioning under the
Administrative Procedures Act. Public com
ments, particularly those relating to the most
serious safety aspects. were rigorously reo
viewed and applied where appropriate in
modifying proposed standards. and the basis
for related action was discussed in the
.preambles of the various documents.

achieve compliance will be considered in any
compliance action. Following these guide
lines. most of the concern. so far made evi
dent. should be alleviated.

Formal

Even the style for federal standards is
carefully prescribed by the Office of the Fed
eral Register. The form and structure for all
categories. from Document headings and
Preamble to the Regulatory text and Amend
ments. are specified by case examples in a
Document Drafting Handbook. The concept
of performance standards in the preparation
of documents for the Federal Register is
unrecognized. Specification type standards
only, prevail. And the authority is preemi
nent. If you don't do it as prescribed. it
won't be published.

While in industry. I most always found
rewriting of federal standards to be desir
able. if not necessary. for generic structure
and a fuller and more complete under
standing of intent. I hoped to one day effec
tuate change. if only by replacing the federal
generic order defined by small case letter.
number, large case letter. and multiple small
i(s) or iv(s) with the cogent. generically
representative numeric decimal format. in
order to preclude back searching to deter
mine the nature of the primary issue. When,
as a government fledgling I tried. I dis
covered immediately that it was not accep
tab.1e for technical people to write in a
technical manner about technical matters for
technical readers. The style must be concise.
Thus. a regulation in the form "speed must
be limited to 30 MPH because of reverse
banking on curves" is preempted by "speed
must be 30 MPH or less."

In response to notices on the LNG stan
dards. several commenters proposed changes
in format. some quite extensive. Don't feel
badly. Even if preferable. such proposals are
not adoptable.

But there is a bright side. All standards are
produced in a standard style. and the Office
of the Federal Register does work at its job.
Specifically, I often have been asked. in view
of the three publications comprising the
LNG standards and associated amendments,
if a single corrected publication was in the
works. The Federal Register publishes up-to
date standards collocated for amendments
and additions each year. The most recent
publication includes a complete and cor
rected version of Part 193 together with 191.
192 and other parts (178 to 199). At just
$7.50. it may be obtained through the Super
intendent of Documents, U.S. Government
Printing Office. Washington. DC 20402.

Intenl of Congress

The most serious limitation of continued in
corporation. or attempts in modification. of
59A was the failure of 59A to effectively ad
dress the most critical (and controversial)
problems relating to safety of the offsite
public. and was probable cause of public op-
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RESULTS OF YPC THERMAL RADIATIO~J PROTECrION 'AND
FLAMMABLE VAPOR-GAS DISPERS.r:Ot-r PROTECTION STUDY

Thermal Radiation Protection

Significant to siting of an LNG plant, thermal exclusion

zones are postulated worst case radiant heat flux areas

inside of which specified public or private facilities may

not be located, unless an LNG facility of the operator.

Calculation of thermal exclusion zones for the proposed

TAGS LNG plant shows that the proposed facility can be

safely sited at Anderson Bay and meet the thermal radiation

protection requirements of 49 CFR 193. Maximum incident

radiant flux values from postulated LNG pool fires have

been calculated to assess the effect on publicly or pri-

vately used lands in the Port Valdez area. Results of the

thermal radiation analyses have been used to further refine

the LNG plant facilities definition.

Thermal exclusion distances were calculated for an LNG pool

fire within a typical storage tank dike, LNG pool fires

within trans~er system impoundment areas, and a pool fire

for a loading arm spill onto water. Calculations were

initially performed for the LNG plant conceptual layout,

and subsequently after the conceptual layout was modified
-

based on the results of various LNG safety analyses.

Several "target" areas of public or private use were

identified within the vicinity of Port Valdez. Analysis

indicates that each of these target areas is located

J-l
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outside of the plant thermal exclusion zone associated with

incident flux greater than 1,600 Btu/hr-ft2 for each

postulated LNG pool fire. The target areas were as

follows:

North Shoreline of Port Valdez

Entrance Island

Shoup Bay Spit

Alyeska Pipeline service Company Property Line

Mouth of Mineral Creek

city of Valdez

Old Valdez

14,300'

14,800'

15,000'

16,500)

25,600'

31,400'

44,000'

Thermal radiation calculations were performed for both

conditions of atmospheric attenuation as well as for

unattenuated conditions. Unattenuated flux considers no

adsorption or scattering of the radiation as it travels

from the flame through the atmosphere. Wind speed and

relative humidity are significant parameters affecting the

flux levels from an LNG pool fire. These parameters were

used in the analysis to develop a prediction of longer

exclusion distances than would be created by other weather

condiitons at the site at least 95 percent of the time,

based on Valdez climate data.

Thermal radiation analyses were performed using an American

Gas Association methodology. This methodology has been

validated with large-scale tests on LNG and liquefied

J-2
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petroleum gas (LPG) fires, and has been accepted by the

Materials Transportation Bureau of the U.S. Department of

Transportation.

Results of thermal radiation analyses for each postulated

LNG pool fire indicated that the greatest thermal exclusion

distances were for the contents of an 800,000 barrel L~G

storage tank spilled and burning within its impoundment.

Utilizing a 450' x 450' x 35' high dike (modified from a

670' x 580' x 18' high dike), thermal radiation calcula

tions indicated that unattenuated incident radiant flux

levels of 1,600 Btu/hr-ft2 extend a maximum distance of

1,726 feet from the center of any tank dike. Attenuated

flux levels of 1600 Btu/hr-ft2 extended a maximum

distance of 1,509 feet from the center of any dike. For

all of the other postulated pool fires, maximum distances

for unattenuated flux levels of 1600 Btu/hr ft2 were less

than 1,726 feet.

As prescribed by 49 CFR 193, 1600 Btu/hr-ft2 is the

lowest limiting value for incident radiant flux on an

offsite target. All pUblic and private land-use target

areas lie outside of the 1600 Btu/hr-ft2 unattenuated

flux isopleth. Based upon the results of thermal radiation

analyses, development of the Anderson Bay site will comply

with the radiation protection requirements of 49 CFR 193.

Final thermal exclusion zones will be determined during

detailed project design, along with optimization of
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process, storage tank, transfer system and related

impoundment designs.

Flammable Vapor-Gas Disnersion Protection

Dispersion exclusion zones have been calculated for the

proposed TAGS LNG plant, showing that the proposed facility

will meet the flammable vapor-gas dispersion protection

requirements of 49 CPR 193. Significant to siti~g of an

LNG plant, dispersion exclusion zones are postUlated

worst-case vapor-gas dispersion areas inside of which

specified public or private facilities may not be located,

unless an LNG facility of the operator. Maximum downwind

dispersion distances from postulated LNG spills have been

computed to assess the effect on publicly or privately used

land areas in Port Valdez. Results of the vapor dispersion

analyses have been utilized in further refinement of LNG

plant facilities definitionc

Dispersion distances were computed for an LNG spill from a

typical storage tank into impoundment, for LNG spills from

transfer systems into impoundment areas, and for a loading

arm spill onto water. Distances were computed initially

for the LNG plant conceptual layout, and subsequently after

modification of the conceptual layout based upon initial

vapor dispersion analyses.
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Several "target" areas of public or private use were

identified within the vicinity of Port Valdez. Analysis

indicates that each target area is located outside of the

plant dispersion exclusion zone associated with average gas

concentrations of 2.5 percent in air for each postulated

LNG spill. The target areas are as follows:

North Shoreline of Port Valdez

Entrance Island

Shoup Bay spit

Alyeska Pipeline service company Property Line

Mouth of Mineral Creek

City of Valdez

Old Valdez

14,300'

14,800'

15,000'

16,500'

25,600'

31,400'

44,000'

Vapor dispersion analyses were performed for atmospheric

conditions which result in longer predicted downwind disper

sion distances than would be created by other weathe~ condi

tions at the site at least 95 percent of the time, based on

Valdez climate data. Analyses were also performed for the

most prevalent atmospheric conditions.

Vapor dispersion analyses were performed utilizing two

models to evaluate each postulated spill, and were run for

each set of atmospheric conditions. An American Gas Asso

ciation model, "Evaluation of LNG Vapor Control Methods",

1974 was used in order to assess compliance with respect to

49 CPR 193.2059(c), published in 1980. A model developed
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by the U.Sc Coast Guard, "Development of an Atmospheric

Dispersion Model for Heavier-Than-Air Gas Mixtures", 1985,

was also used in order to consider recent developments in

vapor dispersion technology.

The American Gas Association method does not consider many

of the physical phenomena that occur in the dispersion of

heavier-than-air vapor clouds. This method provides

conservative values, predicting greater vapor dispersion

distances than an actual vapor cloud would travel. In some

cases where model results were compared with actual spills,

predicted distances to the lower flammable limit have been

almost an order of magnitude greater than actual distances~

Regulations provide for the use of other calculation methods

if proper validation of the method can be provided. The

U.S. Coast Guard model provides proper documentation and

validation for the acceptance by 49 CFR 193 regulators to be

used in vapor dispersion prediction. This model provides

predictions of downwind gas concentration decay which agree

with the full range of field experimental data currently

available.

"Results of vapor dispersion analyses for each postulated DiG

spill indicated that the greatest vapor dispersion distances

were for the case of an 800,OOcr barrel storage tank spill

into impoundment, or for the case of a ten minute loading

arm spill onto water at the rate of 12,000 gallons per
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minute. considering a 450' x 450' x 35' high dike.

(modified from a 670' x 580' x 18' high dike), results of

the American Gas Association (1974) Model indicated that

the maximum dispersion distance would extend 11,700' from

the dike wall for the case of a storage tank spill into

impoundment. Using the u.s. Coast Guard model (1985), a

maximum vapor dispersion distance of 6,854' was predicted

for this case. For the case of a ten minute loading arm

spill onto water, predicted maximum vapor dispersion

distances were 11,920' and 6,243' for the American Gas

Association and U.S. Coast Guard models, respectively.

For all other postulated spills, maximum vapor dispersion

distances predicted by the American Gas Association model

were less than 5,000', and less than 2,200' as predicted by

the u.s. Coast Guard model. The maximum vapor dispersion

distance considering all cases for the most prevalent

weather copditions was predicted to be 3,550' (American Gas

Association model). utilizing worst case weather

conditions and the u.s. Coast Guard model for computing

vapor travel over land, maximum vapor dispersion distances

were predicted to be 3,600'. This value was used as an

input to determining the TAGS LNG Plant land requirement.

When the results of vapor dispersion analyses are compared

with the location of identified target areas, it- is shown

that development of the Anderson Bay site will comply with

the flammable vapor-gas dispersion protection
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requirements of 49 CFR 193. All public and private

land-use target areas lie outside the computed maximum

vapor dispersion distances. Final dispersion exclusion

zones will be determined during detailed project design,

along with optimization of process, storage tank, transfer

system and related impoundment designs.
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US Army Corps
of Engineers

Alaska District

Regulatory Functions Branch
Pouch 898
Anchorage, Alaska 99506

Pu lie otice
of pplication
for Permit

PUBLIC NOTICE DATE: May , 1987

Appendix L

EX PIRAno N DATE: June , 1987

REFERENCE NUM BER: 2-840222

WATERWAY NUMBER: Valdez Harbor 105

Interested parties are hereby notified that an application has been received
for a Department of the Army permit for certain work in waters of the United
States, as described below and shown on the attached plans.

APPLICANT: Yukon Pacific Corporation, Post Office Box 101700, Anchorage,
Alaska 99510; contact Mr. Harry Noah.

LOCATION: Pipeline route generally parallel to the existing highway system,
Trans-Alaska Pipeline System (TAPS), and the authorized Alaska Natural Gas
Transportation System (ANGTS) to Delta Junction, as generally depicted by
the overview map (Figure 1) and more specifically shown in Figures 2 through
7, from Prudhoe Bay to Port Valdez with a liquified natural gas LNG plant
and port facilities located at Anderson Bay, approximately 5 air miles
southwest of Valdez, Alaska, as shown in Figure 8.

WORK: To place uncontaminated clean gravel fill in or adjacent to wastes
ana-wetlands of the United States for workpads, access roads, and an LNG
plant site associated with the permanent structures of the Trans-Alaska Gas
System (TAGS), including a 796.5-mile buried pipeline, LNG plant site, and
marine terminal. This would include workpads for the placement of the TAGS
pipeline, pads for the 10 compressor stations, metering stations, erosion
protection structures, access roads, temporary culvert crossings, low water
crossings, permanent buried stream crossings, expansion of shoreline at
Anderson Bay at an area adjacent to the LNG plant site, and expansion of
temporary facilities such as airfields, temporary construction camp pads,
and material storage sites.

The construction of the pipeline workpad would have a width of approximately
50 feet and a side slope of approximately 2:1 as shown in Figure 9. The
workpad would parallel the center line of the pipeline. Access roads would
have a top width of approximately 42 feet and side slopes of 2:1. Existing
gravel pads and access roads would be used to the maximum extent practicable.

Of the total estimated borrow material required for the TAGS project, as
shown in Table 1,. it is estimated that approximately 16.5 million banked
cubic yards (bcy) of gravel for pipeline and related facilities would be
placed in waters or wetlands of the United States.

L- 1
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Also included in this notice is the intent temporarily to store ditch spoil
and material imported for backfill of pipe trench in or adjacent to
wetlands, permanent spoil disposal sites, and temporary structures.

A typical example of a pipeline construction spread is shown in Figure 10.
More than 200 river crossings occur along the length of the pipeline.
Figure 11 depicts a typical river or stream crossing. There are four
elevated river crossings.

A site of approximately 300 acres at Anderson Bay in Port Valdez would be
developed for the LNG plant, and the adjacent ocean water areas would be
developed as the marine terminal location, as shown in Figures 12 and 13.
The LNG plant would be graded into three benches to optimize site
development and safety. An off-loading and laydown area adjacent to the
shore would be filled with approximately 2 million yards of clean
uncontaminated fill from site development. An area filled would be less
than 50 acres of nearshore as shown in Figure 12.

PLRPOSE:

To provide a pipeline system to move natural gas from Prudhoe Bay to
Anderson Bay in Port Valdez at a liquefaction plant, the natural gas would
be converted into LNG for export shipment by tanker for sale to Asian
Pacific Rim Markets.

ADDITIONAL INFORMATION:

The Bureau of Land Management (BLM) and the U.S. Army Corps of Engineers
(USACE) are preparing an Environment Impact Statement (EIS) for the TAGS
project. A permit decision regarding the TAGS projects will not be made
until after the final EIS has been prepared. This public notice reflects
the applicant's proposed project. Other alternatives are being considered
in the EIS process and a discussion of these alternatives can be found in
Sections 1 through 4 of the EIS.

AUTHORITY:

This permit will be issued or denied under the following authorities:

(X) Perform work in or affecting navigable waters of the United States;
Section 10, River and Habor Act 1899 (33 U.S.C. 403).

(X) Discharge dredged or fill material into waters of the United States;
Section 404, Clean Water Act (33 U.S.C. 1344). Therefore, our public
interest review will consider the guidelines set forth under Section 404(b)
of the Clean Water Act (40 CFR 230).

WATER QUALITY CERTIFICATION: A permit for the described work will not be
issued until a certification or waiver of certification, as required under
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Section 401 of the Clean Water Act (Public Law 95-217), has been received
from the Alaska Department of Environmental Conservation.

COASTAL ZONE MANAGEMENT: Section 307(c)(3) of the Coastal Zone Management
Act of 1972, as amended by 16 U.S.C. 1456(c)(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 the Office of Management and Budget, Division of
Governmental Coordination, has concurred with the applicant's certification.

PUBLIC HEARING: The Corps of Engineers (USCE) and the BLM will hold joint
public hearings on the draft EIS. The dates and locations of these public
hearings can be found in the draft EIS.

CULTURAL RESOURCES: The applicant's perferred alternative may affect
cultural resources located within and adjacent to the pipeline
right-of-way. Formal consultation pursuant to Section 106 of the National
Historic Preservation Act (33 CFR 800) is required.

ENDANGERED SPECIES: Preliminarily, this described activity may affect
endangered species, and their critical habitat designated as endangered or
threatened, under the Endangered Species Act of 1973 (87 Stat. 844). Formal
consultation under Section 7 of the act was initiated for the described
activity in January, 1987.

FLOODPLAIN MANAGEMENT: Evaluation of the described activity will include
conformance with appropriate state or local floodplain standards;
consideration of alternative sites and methods of accomplishments; weighing
of the positive short-, and long-term impacts on the floodplain.

EVALUATION: The decision whether to issue a permit will be based on an
evaluation of the probable impact including cumulative impacts of the
proposed activity on the public interest. That decision will reflect the
national concern for both protection and utilization of important
resources. The benefit which reasonably may be expected to accrue from the
proposals must be balanced against its reasonably foreseeable detriments.
All factors which may be relevant to the proposal will be considered
including the cumulative effects thereof; among these are conservation,
economics, aesthetics, general environmental concerns, wetlands, cultural
values, fish and wildlife values, flood hazards, floodplain values, land
use, navigation, shoreline erosion and accretion, recreation, water supply
and conservation, water quality, energy needs, safety, food and fiber
production, mineral needs, and, in general, the needs and welfare of the
people. The Corps of Engineers would process the TAGS permit application in
two phases. The first phase would consist of approval/disapproval of the
project as described in the permit application and the ElS. This
approval/disapproval would deal with design concept and project alignment
alternatives. Should a permit be issued, it would contain stipulations
which preclude any construction work until such time as the second-phase
approvals take place.
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The second phase would consist of approval/disapproval of civil engineering
design for the TAGS project. The level of detail would have to be
sufficient for the USACE, in consultation with federal and state resource
agencies, to identify site-specific impacts which might require mitigation
that were not identified in phase one.

By using this two-phase approach, USACE and the resource agencies can focus
their review and evaluation fin.t on design and major alignment
alternatives. Next, the impacts at site-specific locations along the
approved route can be addressed. This method would allow focusing of
environmental evaluations on the project as a whole before shifting to
smaller, site-specific concerns.

Comments on the described work, with the reference number, should reach this
office no later than 30 days after the pUblication of the notice of
availability of the final EIS to become part of the record and be considered
in the permit decision. Copies of any comments should be sent to Mr.
William Fowler, Regulatory Branch, Post Office Box 898, Anchorage, Alaska
99506-0898, or by calling (907) 753-2712.

The Notice of Application for State Water Quality Certification and
Certification of Consistency with the Alaska Coastal Management Program,
will be made a public notice by the State of Alaska at a later date.

District Engineer
U.S. Army Corps of Engineers

Attachments
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Figure 3 Alignment Map 2

L-7
Sheet 3 of 13



Alignment Map 3
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Figure 5 Alignment Map 4
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CONSTRUCTION ZONE WIDTH VARIES WITH CROSS SLOPE 5 DITCH TYPE

LJ17' 10'

WORKING SPACE

10' 14'

/q'':§>/!,I/~rl ACCESS PASSING
LANE SPACE

ORIGINAL GROUND PE
SURFACE: WINTER - P~
FROZEN, SUMMER - 16'Mox I 30' Min.

\":\... './

50'
GRAVEL OR ROCK WORKPAD

Figure 9 Typical Construction Cross-Section with Gravel or
Rock Workpad

Tabl e 1 TAGS Estimated Borrow Materi al Requi rements
by Construction Spread

Construction Section (banked cubic yards x 1000 )

1 2 3 4 5 6 TOTAL

Workpads 4,200 4, 100 3,900 3,600 3,200 2,500 21,500

Access Roads 600 900 60 600 600 300 3,600

Camp Sites/Airfields 400 200 300 100 700 200 1,900

Ditch Backfill 500 500 600 500 700 500 3,300

Compressor Stations 600 300 700 400 200 100 2,300

Other 400* 400

TOTALS 6,300 6,400 6, 100 5,200 5,400 3,600 33,000

* Roadway fi 11 in Atigun Pass special construction area.
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PROFILE

b. Bolt-on Weights Crossing
BOLT ON WEIGHTS

<t PROPOSED 36" O.D.
GAS PIPELINE

a. Unweighted Stream Crossing

=ORM.RIVER BOTTOM

'""'=::::::::::2::~=:;::+:::::;~==::~:JM~A~X~. SCOUR DEPTH

PIPELINE BURIAL DEPTH

r'to SAG BEND

ItJSET BACK DISTANCE

~FLOOD WATER ELEV.

--..--.,m~~ .$'I,/-s."',r; NORMAl.. WATER E -,/~-,."",//.7!s:;'''''''''s,,,"";t:r.,.,.---
-l,Q t ,\.

.~~

NOTE
PIPELINE BOfllAL OEPTH AT STREAM
CROSSINGS WILL. CONSIDER MAXIMOM
SCOOR CONDITIONS ALONG WITH
MINIMUM REQUIREMENTS OF FEDERAL
PIPELINE SAFETY STANDARDS.

NOTE
I. PIPEL.INE BURIAL DEPTH AT RIVER AND· STREAM

CROSSINGS WILL. CONSIDER MAXIMUM SCOUR CONDITIONS
ALONG WITH MINIMUM REQUIREMENTS OF FEDERAL
PIPELINE SAFETY STANDARDS.

2. BOLT-ON WEIGHTS WIL.L BE SIZED AND SPACED TO
SUFFICIENTLY COUNTER-ACT BUOYANCY FORCES.

+--'to SAG BEND

~FLOOD WATER ELEV.

NORMAL WATER ELE .' -~-~-=;;>"'/f,""""''''V/,7'~'''":1M.;/''''',,---

ORM. RIVER BOTTOM
. _. • • ;. MAX. SCOUR DEPTH

PIPELINE BURIAL DEPTH

'.. .- . . '.~' :'.;.'-:
.::::::.:.:::s;;:~~=-:--:~: .' .•.... .• ......•

"",-'-- ~CONTINUOUSCONCRETE
~ COATING

. ~ 'to PROPOSED 36" O.D.
GAS PIPELINE

c. Concrete Coastal
Crossing

NOTE
I. PIPELINE BURIAL AT RIVER AND STREAM CROSSINGS WILL

CONSIDER MAXIMUM SCOUR CONDITIONS AI..ONG WITH
MINIMUM REQUIREMENTS OF FEDERAl.. PIPELINE
SAFETY STANDARDS.

2. CONCRETE COATING WILL. BE OF SUFFICIENT THICKNESS
TO COUNTER-ACT BUOYANCY FORCES.

Figure 11 Typical River or Stream Crossing
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Figure 12 Conceptual Design for Site Development
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ANILCA SECTION 810 EVALUATION

1.0 PURPOSE OF THE PROPOSED ACTION

In November 1986, the Yukon-Pacific Corporation applied for a
Department of the Army permit (Section 10, Section 10 River and
Harbor Act 1899 and Section 404, Clean Water Act) and a Bureau of
Land Management Federal Grant of Right-of-Way permit (Section 28,
Mineral Leasing Act of 1920) to construct a large diameter buried
gas pipeline, liquid natural gas plant and tanker loading port
facilities, and other related facilities. Prior to issuance of
these permits for the proposed work, an evaluation of the effects
of the proposed action on subsistence uses and needs, is
required under Section 810 of the Alaska National Interest
Lands Conservation Act (ANILCA). Because the u.S. Army Corps of
Engineers (Corps) and the Bureau of Land Management has
determined that the issuance of these permits for the proposed
work are major Federal actions which may significantly affect the
human environment, an Environmental Impact Statement (EIS) will
be prepared prior to a decision to issue or deny the permits, and
the ANILCA 810 process shall be incorporated as part of the EIS
process and document.

The ANILCA 810 process requires up to four steps. The steps are:

- preparation of an evaluation of the effect of the proposed
activities on subsistence uses and needs;

- preparation of a finding of whether or not the proposed
activities will significantly restrict subsistence uses;

- if the evaluation results in a finding of significant
restriction of subsistence uses, a public hearing Droceeded by
proper notice must be held in the vicinity of the area
involved; and

- if the evaluation results in a finding of significant
restriction of subsistence uses, an 810 Determination will be
prepared.

For further information on the subsistence uses along the TAGS
project and environmental consequences, refer to Sections
3.2.17 Subsistence, 4.2.17 Subsistence, and References of the
Environmental Impact Statement.

2.0 EVALUATION

DESCRIPTION OF THE PREFERRED ALTERNATIVE

The Yukon-Pacific Corporation (YPC) project is a Trans-Alaska Gas
System (TAGS) that will transport natural gas from Prudhoe Bay to
Port Valdez, reduce the gas to a liquid state, and ship the
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liquified natural gas (LNG) to markets in Pacific Rim countries.
The project is comprised of three major components: a pipeline,
gas compressor stations, and an LNG terminal (Figure 1).

A 36-inch (outside diameter), buried, chilled gas pipeline from
Prudhoe Bay to Anderson Bay in Port Valdez will be located in an
established utility and transportation corridor, approximately
parallel to the existing Alyeska Trans-Alaska Pipeline System
route and a segment of the authorized but unconstructed Alaska
Natural Gas Transportation System Route. The pipeline
right-of-way (ROW) will generally have a width of 120 feet and
extend approximately 796.5 miles. Total area disturbed by
pipeline construction is estimated at 14,473 acres; during the
operation of the pipeline, the disturbed area will be reduced to
5,114 acres (Table 1).

Ten gas compressor stations will be located along the route to
control the pressure and temperature of the gas flowing through
the pipeline. Each station will occupy approximately 20 acres.
Construction camps will generally be located at the compressor
station sites.

A 300 acre LNG plant and marine terminal will be located .at
Anderson Bay on the south side of Port Valdez, three miles west
of the TAPS oil terminal. Facilities include four 800,000 barrel
LNG tanks. The marine terminal dock will extend 500 feet out from
shore and include two loading berths for the 1,000 foot LNG
tankers.

Associated facilities and estimates of construction disturbance
include access roads (430 acres), air strips (144 acres),
temporary camp storage yards (730 acres), construction materials
and access roads to sites (5,800 acres), and spoil storage (700
acres) .

Construction of the TAGS project will take place over a five year
period, with construction of the LNG plant/marine terminal
requiring five years, and construction of the pipeline and
compressor stations taking place during years three, four, and
five (Figure 2). Pipeline construction will progress in the
following sequence: material acquisition and stockpiling; camp
construction; ROW preparation (clearing and grading); ditching;
pipe stringing, bending and welding; pipe lowering-in and tie-in~

ditch backfilling; and clean-up and restoration. The pipeline
will be constructed simultaneously over six construction spreads;
construction for each spread will require roughly 34 months to
complete. On a given spread, camp and ROW/workpad preparation
will occur throughout the year over years 3 and 4; pipe ditching
and laying will occur primarily over the winter-spring months of
years 3, 4, and 5 (except in the southernmost spread); and
clean-up and restoration will occur during the summer and fall
months of year 5.
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Tab 1e 1
Estimate of Disturbed Area for TA~S

Const ruct i on Operat i on
Acres

Pipeline 14, 473 5, 114
Ten Compressor

Stations 278 200
Access Roads 430 430

Tempora ry Carrp s
Storage Yard s 730 255

Air Strips 144 0
River Crossing Extra 55 20

Work Space
Spoil 700 80

Construction Material
Sites and Access

Roads 5,800 1,740
LNG Faci 1ity 300 280

Total Area Disturbed 22, 910 8, 119
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CURRENT SUBSISTENCE ACTIVITIES IN THE AFFECTED AREA

The indigenous people of Alaska have pursued subsistence as a way
of life for generations; subsistence contributes to the economy,
social structure and cultural traditions, nutrition, and identity
of those who participate in it. The foundation of their
sociocultural systems is the utilization of the natural
environment and its biological resources. Subsistence foods
constitute a significant portion of the diet of Native Alaskan
communities, particularly in smaller villages where imported
foods are not readily available or expensive. Subsistence
resources represent income; the combination of subsistence and
employment contribute to the overall village economy.

Subsistence harvest patterns are seasonal, responding to
biological cycles, proximity of resources, environmental
conditions, and ease of travel and access. These patterns have a
historical basis, and have been modified with the establishment
of permanent settlements. Each community relies on specific
subsistence resources to varying degrees, depending on their
abundance, seasonal distribution and proximity to the village.

The area affected by the proposed TAGS project includes 18
communities that participate in subsistence activities. For the
purposes of discussing subsistence activities in the EIS, the
route has been divided into five subregions~ 1) the North Slope
Borough, 2) the Northern Corridor communities, 3) the
Fairbanks-Delta Junction communities, the 4) Glennallen-Copper
Center communities, 5) and Valdez-Tatitlek (Table 2).

North Slope Borough

The portion of the route within the North Slope Borough lies
approximately between mileposts 0 and 160. Three North Slope
Borough communities use this area of the route for subsistence
activities: Nuiqsut, Kaktovik, and Anaktuvuk Pass.

Marine mammals are important North Slope Borough subsistence
resources and include seal (ringed, bearded, and spotted) ,
walrus, polar bear, Beluga and Bowhead whale. Terrestrial mammals
hunted for subsistence include caribou, moose, brown/grizzly
bear, Dall sheep, and rabbits. Hunting for seabirds, waterfowl
and gathering bird eggs occurs during the late spring, summer and
early fall. A variety of fish contribute to the subsistence diet
including salmon, char, cisco, grayling, and varieties of marine
fish. Fish are taken year around, both in coastal waters by boat
and at traditional fish camp sites on rivers and the coast.
Various plant resources for food and other needs, such as
berries, roots, seeds, fuel wood and construction materials make
up the last category of subsistence resources.

None of these communities are located in the immediate vicinity
of the TAGS route. In addition, their subsistence use areas are
relatively broad, and the TAGS route is located on the periphery
of these areas.
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Table 2 Communities Participating in Subsistence Uses

Area/Community

North Slope Borough

Nuiqsut

Kaktovik

Anaktuvik Pass

Northern Corridor

Nolan/Wiseman

Livengood

Bettles/Evansville

Allakaket/Alatna

Stevens Village

Rampart

Minto

Fairbanks/Delta

College

Fairbanks

North Pole

Delta Junction

M-7

Glennallen-Copper Center

Paxson/Sourdough

Gakona

Gulkana

Glennallen

Copper Center

Upper Tonsina

Valdez-Tatitlek

Valdez

Tatitlek
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Northern Corridor Communities

The Northern Corridor area runs from milepost 160 to 420, and is
used for subsistence activities by seven communities:
Nolan/Wiseman, Bettles/Evansville, Allakaket/Alatna, Livengood,
Stevens Village, Rampart, and, to a lesser extent, Minto. Several
of these communities are traditionally Northern Athabascan; the
others are the result of mining activities or highway and
Trans-Alaska Pipeline System maintenance activities.

Five major types of subsistence resources are utilized by
Northern Corridor communities along the proposed route: hunting
for moose, caribou, bear, Dall sheep, rabbits, and a variety of
waterfowl; fishing for salmon, char, cisco, grayling, and other
varieties of fish; trapping various furbearers, including beaver,
martin, fox, wolf, wolverine, marmot, and others; and collecting
various plant resources for food and other needs, including
berries, roots, seeds, fuel wood and construction materials. Of
these activities, moose hunting and fishing exhibit the highest
percentages of house participation and are considered the most
significant subsistence activities.

Several of the communities are located adjacent to or near the
TAGS route, notably Nolan/Wiseman and Livengood, with Stevens
Village and Rampart located respectively upstream and downstream
of the Yukon River crossing. Other area communities potentially
affected by the TAGS project are not easily accessible from the
Utility Corridor and have subsistence use areas that are
relatively broad, with the TAGS route located on the periphery of
these areas.

Fairbanks-Delta Junction Communities

Unlike the areas to the north, the Fairbanks-Delta Junction
communities are more urban in their orientation, with greater
participation in wage employment and the cash economy. They are
not as economically or culturally tied to pursuit of subsistence
activities, and are not considered rural subsistence areas by the
State Boards of Fisheries and Game. Some residents participate in
subsistence-like activities (hunting, fishing and wood
harvesting) and personal use fisheries. This portion of the TAGS
route contains 3 major communities: Fairbanks, North Pole, and
Delta Junction (smaller communities such as Fox and Big Delta are
included) .

Glennallen-Copper Center Communities

Located between TAGS mileposts 560 and 760, this subregion
contains six communities: Paxson/Sourdough, Gakona, Gulkana,
Glennallen, Copper Center, and Upper Tonsina. These communities
are located adjacent to or in the vicinity of the TAGS route.
Similar to the Northern Corridor sUbregion, this area is a mix

M-8



APPENDIX M

of traditional Athabascan communities, regional service centers
and highway/pipeline maintenance camps. Subsistence patterns are
further influenced by readily available road access. In addition
to subsistence activities, several of the rivers in the subregion
support popular personal use fisheries.

Fish harvests are the most important subsistence activity in the
subregion, with sockeye salmon constituting the majority of the
harvest (ADF&G 1985). Salmon are harvested from June through
September, using fish wheels, dip nets and rod and reel.
Grayling, trout and burbot are also harvested. Access to
subsistence sites is by road and boat.

Moose are highly valued subsistence resources. They are hunted
during fall months, with hunting access provided by highway
vehicles, offroad vehicles, airplanes and boats. Due to ease of
highway access, there has been significant competition for moose
between subsistence and sport hunters. Over the past few years,
subsistence hunting regulations have been changed to help ensure
an adequate subsistence harvest.

Caribou have been a historically important subsistence resource.
However, since population declines in both the Nelchina and
Mentasta caribou herds over the last two decades, hunting has
been restricted to_allow for an increase in herd size. Recent
changes in subsistence hunting regulations have resulted in a
fall caribou subsistence hunt. Access to hunting areas is similar
to that of moose.

Other activities include harvesting berries and native
vegetation. Wood harvesting, for firewood and construction, is
popular in this area; a subsistence permit is required to harvest
wood on federal lands. .

The Copper river is the location of a very popular personal use
dipnet fishery for sockeye salmon; nearly 7000 permits were
issued for this fishery in 1983. Many non-residents participate
in the fishery; approximately 35% of the permits issued in 1983
went to Anchorage residents. Currently, the most popular location
for dipnetting is just outside of Chitina, to the east of the
TAGS route.

Valdez-Tatitlek

The area between milepost 760 and the proposed LNG terminal at
Anderson Bay (MP 796.5) is sparsely populated and contains only
two communities: Valdez and Tatitlek. Valdez has a wage
employment and cash economy; it is not considered a rural
subsistence area by the State Boards of Fisheries and Game, and
subsistence by residents is limited to activities like wood
harvesting. Tatitlek is a traditional Chugach Eskimo community
that is oriented towards coastal subsistence activities.
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While no detailed subsistence surveys of Tatitlek have been
completed, resource availability and harvest patterns are similar
to those of the Cordova/Eyak area. A wide variety of subsistence
resources are available throughout the year, unlike interior
locations. Harvest activities of residents tend to be oriented to
use of relatively nearby marine and coastal areas . Access to
resources is primarily by boat. Major subsistence resources
include fish, invertebrates,marine mammals, deer, and waterfowl
and bird eggs.

IMPACTS ON HABITAT AND FISH AND WILDLIFE IMPORTANT TO SUBSISTENCE

Construction and operation of the project can affect fish and
wildlife resources used for subsistence activities in three ways,
resulting in their reduced availability for subsistence harvest.
First, mortality could occur from project construction or
accidental events such as an oil spill. Fish would be most at
risk due to the potential for siltation or fuel spills into a
watercourse. Second, fish and wildlife might avoid the project
area due to construction activities or, in the case ·of poorly
placed drainage and fish passage structures, be unable to
physically migrate through the project area. Animals that can
avoid the area during construction activities, such as moose and
caribou, are likely to do so. Finally, construction and operation
of project related facilities could result in habitat loss and a
reduced level of utilization of the project area by fish and
wildlife. The potential for impacts to fish and wildlife
resources used for subsistence purposes vari~s along the TAGS
route.

North Slope Borough

In the North Slope Borough, some subsistence resources like
marine mammals would not be affected by the project. Some fish
resources would be affected by mortality, obstructions to
migration, and loss of critical habitat, primarily along the
Sagavanirktok River. However, there are other important areas
used by village residents for fishing, and impacts to fish would
be minimized through proper design and construction procedures
proposed for the TAGS project. Impacts to moose, sheep and
caribou are potentially more significant on a short-term basis.
Avoidance of construction areas and induced changes to
distribution or migration patterns would cause temporary hardship
to individuals who utilize areas along the route for the
subsistence harvest of moose and caribou, requiring increased
harvest effort elsewhere. Loss of riparian habitat could reduce
the availability of moose. Because the area along the TAGS route
is not a primary subsistence use area of Kaktovik, Nuiqsut, and
Anaktuvuk Pass, impacts to fish and wildlife in this area would
not be significant in terms of subsistence.

Northern Corridor
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Along the Northern Corridor, caribou, moose and fish would also
be sensitive to TAGS-related impacts. Communities close to the
TAGS route would be more likely to be significantly affected,
such as Nolan/Wiseman and Livengood. Fish and wildlife avoidance
of the construction area would temporarily require a greater
level of harvest effort in areas more remote from construction
activities. The cumulative effect of avoidance impacts ( when
added to other subsistence use impacts discussed below) would
contribute to temporary but significant restriction of use in
this area. The communities of Allakaket/Alatna,
Bettles/Evansville, Rampart, and Stevens Village use many areas
other than the TAGS route for subsistence activities and would
experience minor impact to fish and wildlife used for subsistence
purposes.

Fairbanks-Delta Communities

Because there is significant development that already affects
fish and wildlife in this area, and there is negligible
subsistence use, impacts to fish and wildlife would not affect
subsistence use.

Glennallen-Copper Center Communities

The type of impacts in the Glennallen/Copper Center Corridor
would be similar to those in the Northern Corridor, with fish,
moose, and caribou being the most sensitive subsistence species.
Because there would be no pipeline crossings of streams important
to subsistence or personal use fisheries there would be minimal
direct impacts to fisheries, except in the unlikely event of a
catastrophic fuel spill. Some avoidance of the construction area
by moose and caribou would occur. The'TAGS project would add to
the cumulative habitat disruption and avoidance by moose and
caribou resulting from existing development in the area, and
would contribute to temporary but significant restriction of
subsistence use in this area. Nearly all the communities in the
area are adjacent to the TAGS route and would be affected,
including Paxson/Sourdough, Gulkana, Glennallen, Copper Center,
and the Upper Tonsina communities.

Valdez-Tatitlek

Like the Fairbanks area, subsistence hunting and fishing by
Valdez residents is negligible and effects on subsistence from
fish and wildlife impacts would not be significant. Tatitlek is
reliant on coastal and marine subsistence species, and primary
harvest areas are located outside Valdez Arm (City of Valdez
1986). Marine mammals used for subsistence may be sensitive to
increased levels of tanker traffic; other subsistence fish and
wildlife species are unlikely to be affected.

IMPACTS-ON SUBSISTENCE USES AND NEEDS
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Adverse impacts to fish and wildlife used for subsistence
purposes and resulting loss of harvest would require some
increased effort for adequate subsistence harvest, and create
adverse economic and social impacts. In addition, interference
with harvesting activities and access to resources, increased
competition from sport hunting, fishing, and trapping, and
adverse impacts from project employment would also result in
relocation of and/or increased harvest effort, economic impacts,
and social impacts. These topics are discussed below.

Interference and Access Impacts

TAGS project construction and operation has the potential to
interfere with subsistence activities. The primary causes of
interference are restriction of access to traditional subsistence
use areas and restrictions on hunting and fishing in the vicinity
of the TAGS project. Construction activities and placement of
facilities, roads and borrow pits would eliminate or restrict
some access to areas traditionally used for subsistence
activities throughout the project area. During TAPS construction
and operation, Glennallen area residents have mentioned
restricted access to wood harvesting areas as a concern. During
construction, workpad construction and pipeline ditching and
laying activities will last for periods of up to eleven months
(although the pipeline ditch would not likely be open for more
than 30 days in any given location); construction camps, access
roads and borrow pits could be operational for the period of
construction. Therefore, the potential for these impacts would be
temporary, and limited to the duration of construction activities
in a given area. Regulations regarding hunting and trespass in
the vicinity of the completed TAGS line can also have the effect
of restricting subsistence use of traditional sites.

Communities located adjacent to the TAGS route, such as those in
the Northern Corridor (Nolan/Wiseman and Livengood) and
Glennallen/Copper Center area (Paxson/Sourdough, Gulkana,
Glennallen, Copper Center, and the Upper Tonsina communities) are
more sensitive to interference and access impacts. They harvest
resources and/or require access in the immediate vicinity of the
route, compared to those which are further away or have broad
subsistence use areas. Access and interference impacts in these
areas adds to the cumulative restriction of subsistence uses.

Increased Sport Hunting, Fishing, and Trapoing Competition

Increased levels of sport hunting, fishing and trapping would be
associated with construction and operation of the TAGS project.
The project will introduce large numbers of direct and indirect
employees into the project area and likely result in improved
access into many places with fish and wildlife resources. This
workforce and its dependents would participate in sport hunting,
fishing, and trapping activities. Left unregulated, such
participation would compete with subsistence users for fish and
wildlife resources and threaten maintaining the populations of
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fish and wildlife used for subsistence purposes. Sport hunting,
fishing and trapping activities by employees will be concentrated
around the locations of construction camps.

Due to the availability of public access for sport hunting,
fishing and trapping, and subsistence reliance on the area in the
immediate vicinity of the TAGS project, the Northern Corridor and
(Nolan/Wiseman) and Glennallen/Copper Center area
(Paxson/Sourdough, Gulkana, Glennallen, Copper Center, and the
Upper Tonsina communities) would be more vulnerable to increased
competition from sport hunting, fishing, and trapping than those
which are further away or have broad subsistence use areas. Even
though a five mile corridor along the Dalton Highway is subject
to hunting restrictions, sport hunting would still compete with
subsistence hunting outside the corridor, and sport fishing is
not similarly restricted. Fish (salmon, grayling, burbot, and
whitefish), moose and caribou are important dietary components to
communities of these areas, and are also popular sport hunting
and fishing species. Small and medium size furbearers are trapped
to provide materials for local handicrafts, and pelts which are
an important source of cash for some families. Increased
competition from sport hunting, fishing and trapping would result
in some increased effort for adequate subsistence harvest, and
economic and social impacts.

The duration of competitive impacts would result in some
significant restriction of subsistence use, but would be limited
to the period of construction. During operation, the workforce
could continue to compete with subsistence users on a smaller
scale.

Impacts From Employment

Project employment opportunities are very important to local
residents, and wage income will offset loss of subsistence
resources to some degree. However, employment also presents some
disadvantages to participating in the traditional subsistence way
of life. Subsistence harvest patterns follow the seasonal
availability of resources; and are also flexible to take
advantage of unexpected harvest opportunities as they arise.
Full-time employment does not provide the flexibility to
participate in subsistence activities as they arise, particularly
those that cannot be scheduled in advance.

The communities most likely to be sensitive to employment-created
subsistence impacts are those that are predominantly Native, and
which have a social structure and personal identity that revolves
around participation in subsistence activities. These include the
North Slope communities, Evansville, Allakaket/Alatna, Stevens
Village, Rampart, Minto, Copper Center and Tatitlek. The effects
of an employment-induced reduction in subsistence participation
are primarily social. Because the majority of local employment
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opportunities will be during project construction, impacts
from employment will generally be temporary and are not
considered significant restrictions of subsistence use.

Relocation/Increased Harvest Effort

An indirect impact of the TAGS project, resulting from the
primary impacts described above, is increased harvest effort
required to offset loss of subsistence resources in the vicinity
of the project. Any reduction in harvest levels attributable to
the project would result in increased effort to make up the loss
in other areas unaffected by the project (relocation). In
addition to the time involved with extra travel, an increased
harvest effort usually requires additional outlays of cash for
fuel and supplies.

Communities located adjacent to the TAGS route, such as those in
the Northern Corridor (Nolan/Wiseman and Livengood) and
Glennallen/Copper Center area (Paxson/Sourdough, Gulkana,
Glennallen, Copper Center, and the Upper Tonsina communities),
are more sensitive to impacts from relocated or increased effort
than those which are further away or have broad subsistence use
areas. In these areas, relocation and increased effort impacts
lead to the cummulative restriction of subsistence uses. Because
of greatly reduced levels of activity and construction facility
closure/rehabilitation after construction, relocation and
increased effort impacts will be minimal during project
operation.

Economic Imoacts

A second indirect subsistence impact of TAGS construction and
operation is adverse economic impact on communities that are
oriented towards a subsistence way of life. This impact would be
partially offset by any local hire/employment opportunities.
Economic impacts result from increased outlays of cash to replace
reductions in subsistence harvests and to support increased
harvest efforts to make up for reductions in resources. Where a
reduction of harvest in traditional use areas occurs, a resulting
increase in or relocation of harvest effort may require
additional cash outlays for supplies such as food and fuel for
boats and snowmobiles. In addition, harvest replacement with
expensive store-bought foods may be necessary , and cash used for
these purposes may be diverted from other needs, such as heating
fuel, clothing and equipment.

In communities where employment opportunities are few, additional
cash outlays are a hardship, since no ready sources of cash are
available. This would be partially offset by local hire
employment opportunities provided by the project. Communities
with limited employment opportunities and located adjacent to the
TAGS route, such as Native communities in the Northern Corridor
and Glennallen/Copper Center area, are more sensitive to
competition impacts than those which are further away or have
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broad subsistence use areas. The level of economic impacts will
be minimal after completion of construction activities, which are
the major source of fish and wildlife, interference/access, and
relocation/increased effort impacts.

Social Impacts

The social impacts from the loss of participation in subsistence
activities include loss of cultural identity and status in the
affected community, dietary impacts, and aggravation of social
problems such as depression and substance abuse. As indicated
earlier, the foundation of the sociocultural systems of many
rural communities is the subsistence utilization of the natural
environment and its fish, wildlife, and vegetation resources. A
reduction in the ability to participate in subsistence activities
would result in community and individual identity loss through
being unable to provide and distribute subsistence resources at
traditional levels. Subsistence foods are a physically and
psychologically important source of nutrition to Alaskan Natives.
A significant reduction in such foods, and their replacement with
a limited range of store-bought foods can also lead to dietary
problems and a loss in sense of "well being".

The communities that are most likely to be sensitive to social
impacts from reduced subsistence activities are those that are
predominantly Native and which have a social structure and
personal identity that revolves around participation in
subsistence activities. These include the North Slope
communities, Evansville, Allakaket/Alatna, Stevens Village,
Rampart, Minto, Copper Center and Tatitlek. Proximity to the TAGS
route, severity of harvest opportunity reduction, and limited
alternatives for relocation of effort will also aggravate social
impacts. Duration of social impacts are likely to be "limited to
the period of project construction.

ALTERNATIVES

Suitable alteratives to the proposed action are limited to routes
between Prudhoe Bay, where the gas resource lies, and an ice free
LNG terminal site at tidewater. Various alternative routings and
facility sites from previously proposed oil and natural gas "
pipeline systems in Alaska were considered and screened by YPC,
along with some additional sites not previously considered.
Through this screening process, two primary pipeline corridors
and seven terminal sites were evaluated in detail (refer to
Section 1.0 for further detail). Alternative evaluation included
cost, engineering, safety, social and environmental factors.
Three alternatives are considered as part of the EIS: 1) the
preferred alternative of Prudhoe Bay to Anderson Bay, 2) Prudhoe
Bay to the Boulder Point site on Cook Inlet, and 3) no action.
There are no other reasonable and feasible alternatives that
would reduce or eliminate the proposed action from lands needed
for subsistence purposes. Mitigation measures are discussed in
Section 2.8 of the Environmental Impact Statement.
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Prudhoe-Bay to Boulder Point Alternative

From the perspective of subsistence, the Prudhoe Bay-Boulder
Point Alterative would be similar to the preferred alternative.
The route would be identical from Prudhoe Bay to a point just
north of Fairbanks, where it would diverge south across the Minto
Flats and past Nenana along the Parks Highway. These latter two
areas would be of equal or greater sensitivity to subsistence
impacts compared to the Glennallen-Copper Center Corridor. In the
Upper Cook Inlet communities, while not considered to be a rural
subsistence area by the State of Alaska, subsistence-like
activities occur and would be subject to competition and
interference/access impacts. Therefore, this alternative would
provide no advantages in reducing subsistence impacts over the
preferred alternative.

No Action Alternative

Under the No Action Alternative, the TAGS project would not be
constructed and operated, and there would be no impacts to
subsistence uses and resources. However, the Nation and the State
of Alaska would lose the benefits of developing and marketing the
natural gas resources of the Prudhoe Bay area.

3.0 SECTION 810 FINDING

The Section 810 Findings for each of the three alternatives are
presented below.

Preferred Alternative

Construction of preferred alternative of the TAGS project would
result in some restriction of subsistence uses along the route.
In limited areas, discussed below, these restrictions will be
significant. The duration of restrictions, particularly those
that are significant, will be short-term and limited to the 34
month pipeline construction period. Significant restrictions are
not associated with construction of other project facilities, nor
with operation of the project.

In the North Slope Borough, restriction of subsistence uses
associated with construction and operation of the project would
not be significant. This due to the fact that the affected
communities are not located in the immediate vicinity of the TAGS
route, that they have relatively broad subsistence uses areas,
and that the TAGS project is located on the periphery of these
use areas; and that public access for competing sport hunting,
fishing and trapping is restricted.

Because the Fairbanks-Delta Area is not considered to be a rural
subsistence use area by the State and the participation in
subsistence is lower in that area, there would be negligible
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impacts except in the unlikely event of a catastrophic fuel spill
event. There would be no significant restriction of subsistence
uses.

Similarly, restriction of subsistence uses in the Valdez-Tatitlek
area would not be significant. Like Fairbanks, Valdez has
negligible participation in subsistence activities. Tatitlek
subsistence activities are oriented towards coastal resources and
utilize broad areas removed from the Anderson Bay terminal.
Impacts would be limited to potential disturbance of marine
mammal movement due to increased levels of tanker traffic.

However, in the Northern Corridor and Glennallen-Copper Center
Communities, there would be some short term but significant
restriction of subsistence uses. The duration of significant
restriction of subsistence use would be limited to the 34 month
pipeline construction period. Communities significantly affected
are those adjacent to or in the immediate vicinity of the TAGS
route, and include Nolan/Wiseman, Livengood, Sourdough/Paxson,
Gulkana, Glennallen, Copper Center, and the Upper Tonsina
·communities. The justification for the finding of significant
restriction of subsistence uses is based on the level of several
specific environmental consequences and their cumulative effects
on the these two areas. These affects are described below in
order of importance:

- these areas currently have unrestricted public access to fish
and wildlife resources, and subsistence uses, particularly
moose and fish harvesting, would be subject to increased
participation in competitive sport hunting, fishing, and
trapping by direct and indirect project employees;

- project construction would result in some restrictions of
access to subsistence use areas and interference with
subsistence activities during the period of construction;

- moose, an important subsistence resource, would likely avoid
the area of construction activities during the period of
construction;

- these communities utilize the area in the vicinity of the
pipeline route for subsistence uses and have relatively smaller
use areas compared to other affected communities.

The combination of these effects would result in a temporary but
significant restriction of subsistence uses. There will be no
significant 'restrictions of use in the Northern Corridor and
Glennallen-Copper Center Communities resulting operation of the
project.

Prudhoe-Bay to Boulder Point Alternative
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Construction of Prudhoe Bay to Boulder Point alternative of the
TAGS project would result in some restriction of subsistence uses
along the route. In limited areas, the Northern Corridor and the
Nenana Corridor communities, these restrictions will be
significant. The duration of restrictions, particularly those
that are significant, will be short-term and limited to the 34
month pipeline construction period. Significant restrictions are
not associated with construction of other project facilities, nor
with operation of the project.

Like the Preferred alternative, this alternative includes the
North Slope Borough, and for the reasons discussed above, some
restrictions of subsistence use would occur during pipeline
construction but would not be significant.

The Upper Cook Inlet and Anchorage-Kenai communities are not
classified as rural subsistence use areas by the State Boards of
Fisheries and Game, although subsistence-like activities occur.
Temporary restrictions to these activities would occur during
construction of the pipeline, but would not be significant.

In the Northern Corridor and Nenana Corridor communities,there
would be some short term but significant restriction of
subsistence uses. The duration of significant restriction of
subsistence use would be limited to the 34 month pipeline
construction period. Communities significantly affected are those
adjacent to or in the immediate vicinity of the TAGS route, and
include Nolan/Wiseman, Livengood, Minto, Nenana, Anderson/Clear,
and Healy/Sultrana. The justification for the finding of
significant restriction of subsistence uses is based on the level
of several specific environmental consequences and their
cumulative effects on the these two areas. These affects are
described below in order of importance:

- these areas currently have unrestricted public access to fish
and wildlife resources, and subsistence uses, particularly
moose and fish harvesting, would be subject to increased
participation in competitive sport hunting, fishing, and
trapping by direct and indirect project employees;

- project construction would result in some restrictions of
access to subsistence use areas and interference with
subsistence activities during the period of construction;

- moose, an important subsistence resource, would likely avoid
the area of construction activities during the period of
construction;

- these communities utilize the area in the vicinity of the
pipeline route for subsistence uses and have relatively smaller
use areas compared to other affected communities.
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The combination of these effects would result in a temporary but
significant restriction of subsistence uses. There will be no
significant restrictions of use in the Northern Corridor and
Nenana Corridor Communities resulting operation of the project.

No Action Alternative

The No Project alternative would have no affects on subsistence
uses. Therefore, this alternative would not result in any
significant restrictions of subsistence use.
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