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ABSTRACT

The Joint State/Federal Fish and Wildlife Advisory Team (JFWAT)
conducted a terrestrial habitat evaluation of the 800-mile Trans—Alaska
Pipeline System (TAPS). The purposes of this project were to identify
and evaluate wildlife habitats along the TAPS and determine the quanti-
tative and qualitative impacts of TAPS construction on these habitats.
Using a classification system consisting of twelve habitat types, the
study area (about 2150 square miles) was cover typed on pre-construction
aerial imagery. Post-construction imagery of the same scale was used to
determine the surface area impacts. Approximately 31,403 acres of
terrestrial wildlife habitat were altered or destroyed by construction
activities as of July, 1976.

About 66.7% of the impacts were on federal land while 28.97 and
4.4% were on state and private lands, respectively. Construction .p
Section 6 had the greatest overall impact (10,900 acres) and Section 3
had the least (2,946 acres). Nearly one-half of the impacts were on
high (wetlands and wet-meadow tundra) and high-medium (spruce-deciduous
woodland, shrub thicket, and riparian willow) quality wildlife habitats.

Material sites caused the most habitat alteration (11,828 acres) of
any construction activity. The work pad, Yukon River to Prudhoe Bay
Haul Road, and access roads produced habitat losses of 10,610 acres,
3,751 acres, and 1,196 acres, respectively, and were the most detrimental
construction activities to high quality wildlife habitats.

Recommendations for minimizing adverse impacts to wildlife habitats
are made for the operational phase of TAPS and future projects including
oil and gas pipelines, roads, water-related projects, and mining.
Interagency/inter—-disciplinary teams must be used to evaluate potential
impacts of future developments on wildlife habitats if unnecessary and
avoidable impacts are to be eliminated or minimized. Habitat evaluations
should be conducted during the planning stage of major projects so that
impacts by habitat type can be identified and the least damaging alter-
natives selected. Mitigative measures must be incorporated into project
designs when unavoidable adverse impacts occur to wildlife habitats.
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INTRODUCTION

Background

In 1968 oil was discovered at Prudhoe Bay on Alaska's Arctic Coastal
Plain. The following year several oil companies applied for state permits
and a Bureau of Land Management (BLM) right-of-way permit to construct a
pipeline across state and federal lands in Alaska. The federal government
was temporarily stopped from issuing the permit due to legal suits filed by
national environmental organizations.

Litigation evolved around the requirements of the National Environmental
Policy Act of 1969 and the Mineral Leasing Act of 1920. A final envirommental
impact statement was issued by the Secretary of Interior in March, 1972 (U.S.
Dept. Int. 1972). In November, 1973, Congress passed Public Law 93-153 (Trans-
Alaska Pipeline Authorization Act) which, among other things, amended the
Mineral Leasing Act so that a BLM permit could then be issued for pipeline
construction which required an increased right—~of-way width.

In early 1974, a consortium of seven major oil companines (Amerada Hess
Corp., ARCO Pipeline Co., Exxon Pipeline Co., Mobil Alaska Pipeline Co.,
Phillips Petroleum Co,, Sohio Pipeline Co., and Union Alaska Pipeline Co.)
signed agreements and grants of right-of-way with both the United States of
America (U.S. Dept. Int. 1974) and the State of Alaska. With the major
legal requirements resolved, the aforementioned companies designated Alyeska
Pipeline Service Company (APSC) to function as the Permittee for construction,
operation, maintenance, and termination of the Trans-Alaska Pipeline System
(TAPS). APSC thus became the oil industry's agent responsible for ensuring
that the provisions (e.g. envirommental and technical stipulations) contained
in the federal and state agreements and grants of right-of-way would be followed.
Certain other requirements also were mandated. For example, the Permittee
through its Quality Assurance Program was to ensure that impacts to fish and
wildlife resources were minimized during the construction, operation, maintenance,
and termination of the TAPS (U.S. Dept. Int. 1974).

In Section 13 of the Agreement and Grant of Right-of-Way for Trans—Alaska
Pipeline between the federal govermnment and the Permittees (U.S. Dept. Int.
1974), a requirement was set forth such that the Permittees:

"(2) shall rehabilitate (including but not limited to, revegetationm,
restocking fish or other wildlife populations and re-establishing
their habitats), to the written satisfaction of the Authorized
Officer, any natural resource that shall be seriously damaged or
destroyed, if the immediate cause of the damage or destruction
arises out of, is connected with, or results from, the construction,
operation, maintenance or termination of all or any part of the
Pipeline System'".

The above requirements may appear stringent; however, it should be remem~
bered that the TAPS project was controversial and unprecedented in Alaska's
arctic and subarctic environments. There was, and continues to be, a great
potential for serious and long~term envirommental damage. Prior to TAPS, the



concepts of mitigation (i.e. lessening impacts) and compensation (i.e.
replacing or reestablishing) of altered and destroyed fish and wildlife
habitats had been established mationwide. These principles have been
applied to federally funded and permitted water-related development
projects. In the past decade, the American public has demanded that
fish and wildlife values receive adequate protection when threatened by
major development projects.

The terms and conditions of the state and federal right-of-way
agreements (e.g. envirommental and technical stipulations) provided the
mechanisms to protect public fish and wildlife resources. Enforcement
of the stipulations was the primary wvehicle for ensuring that unnecessary
and avoidable adverse impacts were minimized during construction.
However, regardless of the degree of environmental stipulation compliance
by APSC, it was inevitable that unavoidable and, in many instances,
irreparable damages would occur to fish and wildlife habitats.

Construction of the TAPS started in the spring of 1974. The Joint
State/Federal Fish and Wildlife Advisory Team (JFWAT) was organized
during this same time period, under the authority of Section II, Para-
graph 6 of the Cooperative Agreement between the United States Department
of the Interior and the State of Alaska regarding the proposed trans~-
Alaska Pipeline (U.S. Dept. Int. 1974). JFWAT was not fully staffed for
field monitoring until late fall 1974. The purpose of JFWAT was to
function as a single interagency team of professional biologists who
would provide for the protection of fish and wildlife resources by
cooperative effort over the length of the pipeline on both state and
federal lands. Biologists from the Alaska Department of Fish and Game
(ADF&G), BLM, National Marine Fisheries Service (MMFS), and U.S. Fish
and Wildlife Service (FWS) participated in this joint effort.

JFWAT functioned as a line component of both the federal govern-
ment's Alaska Pipeline Office (APO) and the State Pipeline Coordimator's
Office (SPCO) (Figure 1) and coordinated many of the pipelime-~related
statutory and regulatory responsibilities of the cooperating resource
agencies. The primary objective of JFWAT was to ensure that the con-
struction and future operation of the TAPS caused only minimal adverse
impacts, both short and long—term, to fish and wildlife populations and
their habitats.

APO and SPCO were responsible for enforcing the right-of-way agree-
ments and stipulations on federal and state lands. JFWAT recommendations
and field advices were given to the appropriate offices and field repre-
sentatives of APO and SPCO and pertained to the following items:

(1) design review of technical documents, change orders,
contingency plans, and permit applications submitted by
APSG;

(2) the Permittee's compliance with environmental stipulations
during the construction phase of the project; and
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(3) determination if as~built structures for fish and wildlife
protection and utilization were constructed according to
approved designs and specifications.

After being directly involved with continuous surveillance of
pipeline construction activities for more than a year, JFWAT recognized
the need for an overall documentation of TAPS construction impacts on
fish and wildlife habitats. To fulfill this need, JFWAT conducted two
broad evaluations: one concerned with terrestrial wildlife habitats and
one with fish stream habitats. This report pertains only to the former
evaluation.

Objectives

The objectives of JFWAT's terrestrial habitat evaluation were:

(1) identify and evaluate the major wildlife habitats along the
TAPS;

(2) determine quantitative and qualitative impacts of TAPS construction
on terrestrial wildlife habitats;

(3) provide baseline information for future evaluations of long-term
habitat alterations caused by developments associated with the
TAPS;

(4) provide information and recommendations applicable to future
construction projects in subarctic and arctic environments.

STUDY AREA

The study area, about 2150 square miles, encompassed lands directly
affected by the TAPS from Pump Station 1 (Plate 27), approximately four miles
south of Prudhoe Bay on the Beaufort Sea, to the Valdez Terminal (Plate 23)
located on the.south shore of Valdez Arm in Prince William Sound (Figure 2).
This is a distance of approximately 800 miles with an average width of about
2.5 miles. The 358 mile~long Yukon River-~Prudhoe Bay Haul Road (hereafter
termed "Haul Road") (Plates 15 & 16) also was included except for a short
section south of Pump Station 1.

The study area did not include the Prudhoe Bay o1l and gas fields and
related developments. A few TAPS~related developments were located outside
the study area as determined by the availability of aerial imagery. These
included a portion of Galbraith Camp (Alignment Sheet [A.S.] 114) and its
associated access road, material site (M.S.) 114A-2, Isabel Camp (A.S.

34), and the 56 mile-~long TAPS road (now called the Yukon Highway).

The TAPS traverses eight of twelve physiographic provinces of Alaska
(Wahrhaftig 1965). The Brooks Range, the Alaska Range, and the Chugach
Mountains are crossed. The TAPS north of the Brooks Range lies im the
zone of continuous permafrost (Wahrhaftig 1965). From the south slope of



TAPS Construction Sections

Indicated below are the construction section (Const. Sec.) divisioms of
the TAPS as used in JFWAT's terrestrial habitat evaluation.

Const. Sec. 1 - Valdez Terminal (A.S. 1) to Sourdough (A.S. 26)
Const. Sec. 2 - Sourdough (A.S. 26) to Salcha River (A.S. 53)
Const. Sec. 3 - Salcha River (A.S. 53) to Yukon River (A.S. 77)
Const. Sec. 4 - Yukon River (A.S. 78) to Wiseman (A.S5. 100)

Const. Sec. 5 - Wiseman (A.S. 100) to Pump Station 4 (A.S. 114)
Const. Sec. b - Pump Station 4 (A.S. 114) to Pump Statiom 1 (A.S. 138)

(A.S. - TAPS Alignment Sheet Number)




the Brooks Range through the interior of Alaska, the TAPS is in an area of
discontinuous permafrost. Sub-surface ice bodies and ice-rich soils are
widely distributed in these northern and interior regions. After crossing
the Chugach Mountains through Thompson Pass, permafrost in the study area
is sporadic or nonexistent (Wahrhaftig 1965).

Over 600 streams are affected by the TAPS with nearly 400 documented as
fish streams. Some major drainage systems crossed by the oil pipeline are
the Sagavanirktok, Yukon, Tanana, Gulkana, Tonsina, and Lowe Rivers.
Multiple crossings occur in several rivers (e.g. Sagavanirktok, Atigun,
Dietrich, Middle Fork Koyukuk, Little Tonsina, and Tsina). Ponds and lakes
are prevalent in many portions of the study area.

The TAPS spans a wide range of climatic conditions. Average annual
precipitation ranges from less than eight (8) inches on the Arctie Coastal
Plain to 12-~16 inches in the interior to greater than 60 inches in the coastal
area of Valdez. Mean annual temperatures vary from 10°F north of the Brooks
Range, 25°F in the interior, and 34°F in the southern portion.

The entire TAPS is subject to periodic seismic activity with the greatest
- potential for earthquake-induced damages to occur in the interior and southern
regions. The oil pipeline crosses the Denali Fault (A.S. 38) south of Lower
Miller Creek in the Alaska Range.

Much of the study area (e.g. Brooks and Alaska Ranges and the Chugach
Mountains) was glaciated during the late Pleistocene epoch (Wahrhaftig 1965).
Today only a few small segments of the study area have glaciers which are in
relatively close proximity to the TAPS. Most noteworthy are the Black Rapids
Glacier in the Alaska Range (A.S. 39) and Worthington Glacier in the Chugach
Mountains (A.S. 6), The oil pipeline passes within 700 yards of the latter.

A large portion of the study area was relatively undeveloped before con~
struction of the TAPS. Although roadless prior to 1974, the study area north
of the Yukon River through the Brooks Range had experienced very limited
exploitation and development. Wiseman (Figure 2), a small gold-mining settle-
ment in the Brooks Range, still exists from the early 1900's. The largest
communities intersected by the oil pipeline are Fairbanks, Delta Junction, and
Glennallen. The pipeline terminal is located across Valdez Arm from the town of
Valdez. The Richardson Hipghway parallels the TAPS from Valdez to Fairbanks.

Vegetation in the study area changes considerably from north to south,
The area north of the Brooks Range is tundra. The nmorthernmost stand of trees
in the study area is white spruce (Picea glauca) and is located south of the
Continental Divide in the Brooks Range (A.S. 108). Boreal forests exist from
the south slope of the Brooks Range through the interior. Coastal forests
occur south of Thompson Pass in the Chugach Mountains (A.S. 5). Tree line
generally oecurs from 2,000 to 3,000 feet elevatiom. Alpine areas are present
in all previously mentioned mountain ranges. Wetlands and shrub communities
are found throughout the study area.




PROCEDURES

General

Two study phases (Figure 3) were conducted simultaneously in this
evaluation. The "quantitative'" phase concermed identification and
delineation of wildlife habitats on pre-construction aerial photographs
so that TAPS construction-related impacts could be quantified from post-
construction imagery. The "qualitative' phase involved an assessment of
each habitat type in relation to its ability to provide the life-support
requirements for selected wildlife families and species. Prior to the
initiation of either phase, it was necessary to develop a habitat classifi~
cation system based on vegetation parameters. Minor refinements of the
classification system were made during the early stages of the quantitative
phase to compensate for variations in image quality.

Habitat Classification

As previously noted, major physiographic, climatic, and edaphic
changes occur along the TAPS. Coinciding with these physical differences
are changes in the size, complexity, and composition of vegetative
communities, On an area-specific basis, the diversity and successional
stages of plant communities are influenced by many factors which may
include: soils, moisture, elevation, temperature, slope, exposure,
fire, and human disturbance. Due to these influences, vegetative
communities or types are seldom discrete and generally exhibit degrees
of interspersion and ill-defined transition zones. These mosaics of
vegetation types provide the life-support systems for indigenous and
migratory wildlife populations. Consequently, the vegetation type can
be viewed as the fundamental key to the wildlife habitat type.

Time and manpower constraints associated with this evaluation
necessitated the formulation of a habitat classification system which
would be comprehensive in terms of applicability to the study area as
well as expedient relative to implementatiomn. A broad classification
system was developed consisting of twelve basic types which correspond
in part with Viereck and Little (1972). A description of each habitat
type follows this section. Common names of plants were taken from
Viereck and Little (1972) while botanical names correspond with Welsh
(1974). Other publications utilized include: Brown (1975), Hanson
(1953), Hulten (1968), Spetzman (1959), Wiggins and Thomas (1962), and
Wilimovsky and Wolfe (1966).
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Coastal Forest (01)

In relation to the TAPS, this habitat type occurs only in those
southernmost areas directly affected by maritime influences. The
landscape is characterized by steep rough terrain, narrow valleys, and
glacial outwash streams. The predominant tree species are as follows:

Sitka spruce (Picea sitchensis)
western hemlock (Tsuga heterophylla)
mountain hemlock (Tsuga mertensiana)
black cottonwood (Populus trichocarpa)

Black cottonwood is common on the floodplains with thinleaf alder
(Alnus incana) growing along streams. Ground cover consists primarily
of mosses with scattered herbs. The common understory shrubs are:

Sitka alder (Alnus crispa)

willow (Salix spp.)

devilsclub (Oplopanax horridum)

rusty menziesia (Menziesia ferruginea)
salmonberry (Rubus spectabilis)
currant (Ribes spp.)

Pacific red elder (Sambucus racemosa)
highbush cranberry (Viburnum edule)

blueberry (Vaccinium spp.)

Plate 1. Coastal Forest; Prince William Sound, Alaska. FW$
photo by L. Haddock; September, 1971.



Spruce-Deciduous Woodland (02)

Species diversity and abundance varies considerably in spruce-
deciducus woodland. Fires historically have had a significant influence
on the successional patterns of this habitat type, hence seral communi-
ties are common. White spruce (Picea glauca) is the most common conifer
except for those poorly drained or permafrost areas where black spruce
(Picea mariana) prevails. The predominant deciduous trees are quaking
aspen (Populous tremuloides), paper birch (Betula papyrifera), and
balsam poplar (Populus balsamifera).

Balsam poplar reaches its greatest abundance in floodplain areas
and may be joined by black cottonwood (Populus trichocarpa) in the
southern regions. Ground cover consists primarily of heaths, mosses,
and some scattered lichens. A shrub understory is generally present and
may include the following plants:

willow (8alix spp.)

alder (Alnus spp.)

resin birch (Betula glandulosa var. glandulosa)
common juniper (Juniperus communis)

prickly rose {(Rosa acicularis)

blueberry (Vaceinium spp.)

bearberry (Arctostaphylos spp.)

crowberry (Empetrum nigrum)

currant (Ribes spp.)
Labrador-tea (Ledum spp.)

Plate 2. Spruce-Deciduous Woodland; near Bonanza Creek (A.S.
89) on south slope of the Brooks Range. JFWAT photo 827-
11 by the auther; June, 1977.
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Spruce Woodland (03)

Spruce woodland normally is found on the drier uplands, oftentimes
on south faecing slopes. It alsoc occurs in floodplains adjacent to
streams where permafrost is nonexistent and drainage is good. The
dominant tree species is white spruce (Picea glauca) growing in open
stands. However, in some areas of poorly drained soils, stands of
black spruce (Picea mariana) may be found. A few scattered paper birch
(Betula papyrifera), quaking aspen (Populus tremuloides) and balsam
poplar (Populus balsamifera) occasionally are present. Ground cover
consists of heaths, mosses, and lichens. The rather sparse understory
may contain such shrubs as:

willow (Salix spp.)

resin birch (Betula glandulosa var. glandulosa)
dwarf arctic birch (Betula glandulosa var. sibirica)
Labrador-tea (Ledum spp.)

bush cinquefoil (Potentilla fruticosa)

crowberry (Empetrum nigrum)

buffaloberry (Shepherdia canadensis)

mountain-cranberry (Vaccinium vitis-idaea)

Plate 3. Spruce Woodland; a few miles north of Dietrich Camp
(A.S. 104) in the Brooks Range. Note two sleeping grizzly
bears {(Ursus arctos) in center of photo. JFWAT photo 775-1
by the author; June, 1975.
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Wetlands (04)

This type encompasses a broad range of wetland communities to
include bogs and marshes. It is characteristic of relatively flat
areas with little relief, poor drainage, and ground surfaces oftentimes
underlain by permafrost. Shallow standing or slow moving water 1is
COMMOTL,

Saturated soil conditions sustain a predominance of aquatic
vegetation. Species composition may vary considerably from one wetland
to another. Mosses (particularly, Sphagnum spp.), grasses, sedges (Carex
spp.), and horsetails (Equisetum spp.) may occur as pure or mixed
communities. If forested, the dominant tree species is black spruce
(Picea mariana) with tamarack (Larix laricina) and paper birch (Betula
papyrifera) being less prevalent. Common shrubs include:

willow (Salix spp.)

alder (Alnus spp.)

resin birch (Betula glandulosa var. glandulosa)
dwarf arctic birch (Betula glandulosa var. sibirica)
Labrador-tea (Ledum spp.)

bog-rosemary (Andromeda polifolia)

bog cranberry (Oxycoccus microcarpus)

bog blueberry (Vaccinium uliginosum)

leatherleaf (Chamaedaphne calyculata)

Plate 4. Wetlands; north of Glennallen in Section 1 (A.S. 22).
Spruce woodland (03) surrounds this wetland area. JFWAT photo
833-4 by the author; June, 1977.
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Shrub Thicket (05)

Shrub thickets commonly are interspersed with other major habitat
types and frequently occur on recently exposed and periodically flooded
alluvial deposits, along horders of ponds and meander scars, in steep
ravines and old avalanche tracks, and in recently burned areas. The
thickets are often extremely dense and species composition ranges from
pure to mixed stands of tall shrubs with dense understories of low
shrubs, herbs, mosses, and lichens. The common shrubs of this type
include the following:

alder (Alnus spp.)

willow (Salix spp.)

devilsclub (Oplopanax horridum)

salmonberry (Rubus spectabilis)

Pacific red elder (Sambuscus racemosa)

prickly rose (Rosa acicularis)

bush cinquefoil (Potentilla fruticosa)

resin birch (Betula glandulosa var. glandulosa)
dwarf arctic birch (Betula glandulosa var. sibirica)

Labrador-tea (Ledum spp.)
blueberry (Vaccinium spp.)

Plate 5. Shrub Thicket; looking east from pipeline (A.S. 103)
te Sukakpak Meuntain in the Brecks Range. Note access road
from the Haul Road to a material site at base of mountain.
JFWAT photo 817-5 by the author; June, 1977.
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Riparian Willow (06)

Riparian willow habitats normally are associated with coarse gravel
substrates of glacial and riverine floodplains, on coarse gravel bars of
braided streams, and along small interior and arctic streams. The
degree of intergradation of the riparian willow stands with adjacent
habitat types usually increases as the lateral distance from the stream
or adjoining relief increases. Willow (Salix spp.) is the dominant
shrub with differing amounts of herbs and mosses forming the ground cover.
Alder (Alnus spp.) exhibits varying degrees of sub-dominance with balsam
poplar (Populus balsamifera) occasionally being present. The most common
species found in this type are as follows:

Bebb willow (Salix bebbicana)

feltleaf willow (Salix alaxensis)
littletree willow (Salix arbusculoides)
grayleaf willow (Salix glauca)

Halberd willow (Salix hastata)
Richardson willow (Salix lanata)
sandbar willow (Salix interior)

Barclay willow (Salix barclayi)

Plate 6. Riparian Willow; bordering Fish Creek (A.S. 33), a
major tributary to the Gulkana River between Paxon and Summit
Lakes in the Alaska Range. JFWAT photo 832-16 by the author;
June, 1977.
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Subalpine (07)

Subalpine is often found as a narrow band between some of the
previously described habitat types and alpine tundra. Under those
circumstances, it was not considered as a separate habitat type in
this evaluation. Where subalpine exists as a major and relatively
wide transition zone, it was recognized as a distinct habitat type.

Subalpine commonly occurs on dry uplands adjacent to or just
above treeline. A few scattered white spruce (Picea glauca) and/or
paper birch (Betula papyrifera) may be present at lower elevations.
Tall shrub communities become sparse at higher elevations. Ground
cover is predominately ericaceous plants with grasses, mosses, and
lichens widely distributed. Typical shrubs found in this type include:

willow (Salix spp.)

alder (Alnus spp.)

resin birch (Betula glandulosa var. glandulosa)
dwarf arctic birch (Betula glandulosa var. sibirica)
Lapland rosebay (Rhododendron lapponicum)
Labrador-tea (Ledum spp.)

crowberry (Empetrum nigrum)

blueberry (Vaccinium spp.)

alpine bearberry (Arctostaphylos alpina)

mountain-cranberry (Vaccinium vitis-idaea)

Plate 7. Subalpine; looking east from the Haul Road (A.S. 108),
approximately three miles south of Chandalar Shelf in the Brooks
Range., JFWAT photo 845-13 by E. Westman; July, 1977.
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Alpine Tundra (08)

Alpine tundra occurs at higher elevations in mountain ranges and on
exposed dry ridges in the arctic. Barren rock is prevalent with vegetation
often sparse and normally only a few inches high. Low mat-forming herbaceous
and woody plants are dominant with certain species of grasses, dry-land
sedges, and lichens present. Dry-meadow communities are common with white
mountain-avens (Dryas octopetala) the dominant species. Other plants common
to alpine tundra include:

willow (Salix spp.)

resin birch (Betula glandulosa var. glandulosa)
alpine azalea (Loiseleuria procumbens)
entire-leaf mountain-avens (Dryas integrifolia)
mose campion (Silene acaulis)

cassiope (Cassiope, spp.)

alpine bearberry (Arctostaphylos alpina)
crowberry (Empetrum nigrum)

blueberry (Vaccinium spp.)

diapensia (Diapensia lapponica)

saxifrage (Saxifraga spp.)

Plate 8. Alpine Tundra; north side of Atigun Pass (A.S. 110)
in the Brooks Range. JFWAT photo 819-11 by E. Westman; June,
1977.
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Tussock Tundra (09)

Tussock tundra is one of the most widespread habitat types north of
the Brooks Range. It is relatively monotypic with cottongrass (Eriophorum

vaginatum) the primary species. Mosses and lichens are common. Various
shrub species include:

willow (Salix spp.)

resin birch (Betula glandulosa var. glandulosa)
dwarf arctic birch (Betula glandulosa var. sibirica)
narrow—leaf Labrador-tea (Ledum decumbens)
mountain-cranberry (Vaccinium vitis-idaea)
entire-leaf mountain-avens (Dryas integrifolia)

bog blueberry (Vaccinium uliginosum) '

In areas of higher relief, Dryas fell-field communities may occur
with white mountain-avens (Dryas octopetala) the dominant species. Also
interspersed within tussock tundra is the wet-sedge meadow community in
which Carex spp. are the dominant vegetation.

Plate 9. Tussock Tundra; view west of the Haul Road (A.S. 115)
and north of Galbraith Lake. Note evidence of winter trail

through center of photo. JFWAT photo 848-14 by E. Westman;
June, 1977.
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Wet-Meadow Tundra (10)

Wet-meadow tundra occurs north of the Brooks Range and is prevalent
on the Arctic Coastal Plain. It is the largest continuous wetland complex
crossed by the TAPS. Major physical features include: areas with little
topographic relief, widespread polygonal ground, and numerous ponds, lakes,
and intermittent streams. The ground surface is closely underlain by perma-
frost and standing water is common in the summer.

Wet-meadow tundra is primarily a sedge-cottongrass mat with the dominant
species being Carex aquatilis and Eriophorum angustifolium. Pendent grass
(Arctophila fulva) occurs as a common emergent in the aforementioned water
bodies. Various prostrate willows (Salix spp.) and mosses such as Bryum
spp., Drepanocladus spp., Hypnum spp., and Scorpidium spp. contribute
significantly as ground cover. Where microrelief is provided by
frost boils, slight ridges, or polygonal features, cottongrass tussock
communities consisting of Eriophorum vaginatum subsp. spissum may persist
with Dryas - lichen communities commonly found on the drier locations.

Plate 10. Wet-Meadow Tundra; southwest of Pump Station 1., Note
the deep open lake, water filled polygons, and flooded tundra.
FWS photo by D. Derksen; July, 1975.
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Unvegetated Floodplain (11)

This habitat type is found on active floodplains of major riverine
systems in which flooding and severe scouring are frequent. For the most
part, vegetation is extremely limited or nonexistent. However, grasses
and other herbs may seasonally exist in scattered locations. Gravel to
boulder-size rocks, sand/silt bars, and floodplain debris are the charac-
teristic components of this habitat type.

Plate 11. Unvegetated Floodplain; view of Lower Miller Creek
floodplain upstream from the o0il pipeline crossing (4.S5. 39)
and Richardson Highway in the Alaska Range. JFWAT photo 817-19
by the author; June, 1977.
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Agricultural Land (12)

The Tanana Valley, Fairbanks to Delta Junction, is one of the two
large farming areas in Alaska and is the only agricultural district
coursed by the TAPS. Major agricultural products of this area are
small grains, forages, and root crops.

Based on the frequency of use for agricultural purposes, "croplands"
undergo various degrees of reinvasion by native plant species. In this
evaluation, only that land which has been determined to be free from the

incursion of native grasses, shrubs, and trees has been classified as
agricultural land.

Plate 12. Agricultural Land: south (A.S. 54) of the Salcha River
in the interior of Alaska. JFWAT photo 820-1 by E. Westman;
June, 1977.
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‘Quantitative Phase

Pre-Construction Imagery

In February, 1976, JFWAT acquired panchromatic black and white
negatives of the TAPS corridor (scale 1:15,840) which had been taken
aerially in 1969 and 1970. These negatives were used to produce an
uncorrected 1:6,000 scale panchromatic black and white mosaic. This
mosaic, comprised of 525 enlarged images, covered an area approximately
2.5 miles in width and extended the 800-mile length of the TAPS. The
decision to use a large scale (i.e. 1:6,000) was prompted by the image
dimensional characteristics of the TAPS construction impacts and the
planimetric methodolegy that would be employed to measure those impacts,

Average Local Scale

An average scale normally is used to define the overall mean scale
of a vertical photograph taken over variable terrain. Average scale is
defined as the scale at the average elevation of the terrain covered by
a specific photograph (Reeves et al. 1975). Since the pre-construction
imagery was uncorrected for topographic variation, tilt, and radial
distortion, an average local scale for each of the 525 images was
determined. This was accomplished by calculating the mean for three
separate scales identified at various locations on each pre-construction
image. Each individual scale was derived by identifying the ratio of
linear image distance to actual ground distance obtained from U.S.
Geological Survey 1:63,360 scale topographic maps. Thus, the average
local scale was more representative of the actual scale of each image
than either the average scale of the entire image or the theoretical
scale at the photograph's principle point.

Photo Interpretation

Conventional methods of aerial photographic interpretation were
used to identify and delineate the twelve habitat (vegetation) types on
the pre-construction aerial photographs. By evaluating image charac-
teristics and collateral data (e.g. ground data), habitat delineations
were made directly on the enlarged aerial photographs with a mechanical
grease pencil. This technique permitted the revision of interpretations
and avoided damaging the photographic image. Revisions were made as
ground data were accumulated and changes in interpretations were warranted.

Although the twelve habitat types were general, the delineations of
type boundaries were quite specific. For the most part, distinct habitats
of three or more acres were cover typed. In some instances, dependent
on image quality, it was possible to delineate habitat types as small as
one acre.
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A two-digit habitat type code was inscribed within the habitat-type
boundary on the imagery. In developed areas where man-caused actions
had resulted in the removal of all vegetation, the code "CL" (cleared)
was marked within the delineated boundary of the developed area. Air-
strips, mine tailings, roads, and community developments are representative
of the types of disturbances identified in this manner and were not
included in the evaluations and computations.

Although each photographic enlargement was interpreted individually,
the overlapping sections of adjacent enlargements were concurrently
interpreted stereoscopically. By using this approach, habitat-~type
delineations that traversed overlapping image areas of adjacent enlarge-
ments had the same type boundaries.

Once each photographic enlargement had been interpreted, an edit
was made to ensure that all habitat boundary lines were complete and the
appropriate habitat codes marked within the delineated habitat types.
After all collateral data had been compiled and analyzed, a final edit
was conducted of all habitat interpretations and delineations for each
pre—construction enlargement.

Collateral Data

Throughout the photo interpretation process, supportive information
(i.e. collateral data) was used to facilitate the identification and
delineation of the habitat types. Sources of collateral data included:

(1) color infrared vertical aerial photographic imagery,

(2) color and panchromatic black and white vertical aerial
photographic imagery,

(3) color and panchromatic black and white 35mm oblique
photographs, '

(4) aerial and on-the-ground field observations collected by
JFWAT personnel, and

(5) miscellaneous cartographic material.

Emphasis for collection of ground data was placed on making numerous
observations rather than relying upon a limited number of defined sample
sites. This rationale was based on three factors:

(1) the large size of the study area,
(2) the generality of the twelve habitat types, and
(3) personnel and timetable limitations.

Ground data were collected by ocular inspection and plants identified
with the aid of vegetation identification keys (e.g. Hulten [1968] and
Welsh [1974]). The principal photo interpreter participated in the
acquisition of ground data. Habitat type observations were made from
the ground or during aerial flights and were recorded on 1:12,000 scale
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base maps. Ground data were collected primarily during the summer field
- seasons of 1976 and 1977. A total of 6,321 field observations were obtained,
approximately 357% aerially and 65% ground.

Overlay Preparation

Following the interpretation and delineation of habitat types on
pre~construction imagery, transparent mylar overlays were prepared. The
mylars were trimmed to the same dimensions as the pre-construction
aerial photographs. After cataloging each overlay to coincide with the
appropriate emlargement, the habitat-type delineations were traced and
codes marked on the overlay. Terrain features that would facilitate
correct alignment of the overlay upon post—construction images were
identified on the mylar overlays. Relatively static features, such as
lakes and man-made clearings, provided alignment guides for the place-
ment of pre~construction habitat~type overlays upon post~construction
photographic enlargements. The function of the overlays was limited to
the transfer of pre-~construction habitat information to post~construction
imagery enlarged to the same scale.

Post~construction Imagery

In order to compare pre— and post-construction imagery, panchro-
matic black and white negatives (scale 1:36,000), taken aerially in June
and July 1976, were enlarged approximately six times using a commercial
enlarger. By using a pre-construction image of the same area as an
enlarging guide, post-construction imagery of the same scale was produced.
This was done to allow the direct comparison of pre-construction habitat-
type overlays with enlarged post—construction imagery. Post-construction
imagery of the TAPS consisted of 362 panchromatic black and white photo-
graphic enmlargements with an approximate scale of 1:6,000.

Areal Calculation of Constructjion~Related Impacts

APSC "G-5" technical drawings and field documentation by JEWAT
monitors were used to identify the various components (e.g. work
pad, material sites, camps, etc.) of TAPS construction-related impacts
(Appendix V, Plates 15 - 34) on the post-construction imagery. It
should be stressed that a conservative approach was taken in quantifying
impacts. If there were questions as to whether or not a particular
impact was TAPS associated, the impact was not included.

Following identification of construction-related impacts on post-
construction imagery, the pre-construction habitat type overlays, having
the same scale as the post—construction imagery, were aligned with the
appropriate post-construction image. In this manner, the pre-construction
overlays revealed the habitat types prior to TAPS comnstruction.
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Having identified the type of construction impact, the limits of
that impact, and the habitat types altered, an electronic planimeter/
calculator with a variable scale function was used to calculate the
areal extent of construction impacts. The average local scale, calcu-
lated previously, was entered into the variable scale function of the
planimeter for each photographic enlargement. A conversion coefficient
was entered into the multiplier function allowing direct digital display
of the area planimetered in acres. Results were continually checked for
accuracy by comparing the known acreage of easily distinguishable surface
features with figures derived from the electronic planimeter., Error
estimates for these calculations were plus or minus five percent.

A matrix form was designed for the tabulation of acreages according
to the type of impact and habitat affected. These "impact work sheets"
(Figure 4) were organized by TAPS construction sections (Figure 2) and
land owmership (i.e. federal [F], state [S], or private [P]) in accordance
with APO's "TAPS Land Ownership Status, August 9, 1977". Impact acreages
were entered in the appropriate minus (-) columns on the impact work
sheets. Acreages of disturbed areas that APSC had revegetated with grasses
were recorded in the appropriate positive (+) column on the bottom row
(habitat type code 12). The post-construction photo number, land owmer-
ship status, appropriate mylar overlay numbers, and date of data entry
were recorded on each of the 414 impact work sheets. Any additional
observations made of secondary physical impacts (e.g. areas of ponded
water caused by the work pad) were measured and recorded under 'remarks'.

After all impact work sheets were completed, a final edit was made
of tabulated figures. These data were then summed and recorded in a
tabular form under the title "Pipeline Construction-Related Impacts".
The sixteen tabular summaries were also organized by TAPS construction
section and land ownership status. Appendix II contains a complete set
of ‘the tabulated summaries.

As part of a continuing effort to ensure a high degree of accuracy
in planimeteric calculations of surface impacts, a comparison was made
of JFWAT's material site findings with APSC's "EC-1 greensheets'. The
"EC-1 greensheets" were documents submitted to APO and SPCO which con-
tained information on surface disturbance and APSC's proposed measures
for rehabilitation and restoration.

JFWAT's material site findings were compared with the corresponding
"EC-1 greensheet figures" (current as of July 15, 1977) entered under
"Total Construction Acres'. Comparisons were made only for those material
sites where both the planimeteric figure and the "EC-1 greensheet figure"
were available. A total of 258 individual material sites were compared
of which 218 were included in "EC-1 greensheets'" submitted to APO and 40
to SPCO. On the average, JFWAT's material site calculations were:

(1) 0.9 acres less than APO's "EC-1 greensheets',

(2) 57.0 acres greater than SPCO's "EC-1 greensheets", and

(3) 8.1 acres greater than the combined EC-1 figures submitted to APO
and SPCO.

24



v4

TERRESTRIAL HABITAT EVALUATION - TAPS

IMPACT WORK SHEET (Fxample)
Post Construction
Photo Number: 6N Numbers: 366
Date: 8-24-77 Land Ownership Status g —36
llabitat Haul Work Access A Puip Material Disposal Spur Misc. Total
Type Road Pad Roads - Camps Stations Sites Sites Dikes
Code + - - + - o+ . + - r - + - - + - + -
01
02 1.9 3.6 4.9 0.9% 11,3
03 5,2 5.6 0, 2%% | 3.1 0.8% 14,9
04 1.6 2.2 3.8
05 ‘
06 5,1 2.2 0.5 1.9 1,74 11.4
07
08
g9 0.6 0.6
10
n 0.5 0.3 1.14 1.9
12 9.9 9.9 |.
Remarks: _**Acrpas voad 104-APL=1A = 0.72A

Figure 4.

=_9.9A (Revegetated)

Access road 103=APL/AMS-6A = (.5A

*Staging area for Dietrich River crossing -~ 4.5A

(5.9 A ponded water due to work pad construction)

Area In acres.

Example of impact work sheet used to record quantitative findings.

Seale 1" = 555°




Qualitative Phase
General

In the past few years, several state fish and wildlife agencies,
private conservation organizations, and the FWS have been working coopera-
tively to develop a habitat evaluation system for determining the effects
of water-related development projects on fish and wildlife resources
(Flood et al. 1977). Although interim products are now available
(USFWS 1976), standardized procedures for evaluating potential impacts
of major projects on fish and wildlife habitats have not been finalized.
JFWAT's efforts to evaluate and document the overall impacts of a major
construction project (TAPS) were unprecedented in Alaska.

Without a basic understanding of the qualitative values associated
with wildlife habitats, knowledge of quantified habitat losses is meaning-
less. The primary purpose of the qualitative phase was to determine the
overall value or quality of each of the twelve habitat types relative to
the myriad of wildlife species which these habitats support. To accomplish
this task, a systematic and empirical approach was used.

Representative Wildlife Families/Species

A literature review was conducted to obtain an understanding of the
existing data base relative to the habitat requirements and preferences
of Alaskan wildlife species common to the TAPS corridor. The objective was
to focus on wildlife in general with no preference toward any particular
group (i.e. big game, small game, furbearers, etc.) Based on this review
six major wildlife groups were chosen: large mammals, small mammals,
birds of prey, upland birds, waterfowl, and other water/marsh birds.
Families of each group were analyzed and four families were selected to
represent each group. Based on distribution, adaptability, status, season-
ality, and differing habitat requirements, species within each family were
chosen as the '"Wildlife Evaluation Elements" (Appendix III). The selection
" of wildlife families and species was directed at obtaining a representative
cross—~section of the wildlife community such that a broad basis could be used
to evaluate habitat quality. Information sources used in this part of
the evaluation are included in the "References" section.

Biological Parameters

For each selected wildlife species, a detailed literature review was
conducted to compile ‘available data concerning habitat requirements and
preferences., The information was categorized by three basic biological
parameters (food, cover, and reproduction) and analyzed for each wildlife
species. A fourth parameter, migration/movement, was included initially, but
was dropped from the evaluation due to insufficient information in the litera-
ture relative to habitat types.
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Life—-support requirements and habitat preferences oftentimes vary
between wildlife species with differences being much greater when species
are from different families. Depending on the species, food sources may be
comprised of plants, animals, or a combination of these sources., For each
species selected, data on food sources included, when appropriate, the
following items:

(1) types of plants,

(2) parts of plants (e.g. stems, buds, leaves, fruit, and seeds),
(3) animal prey (e.g. adults, young, avian eggs), and

(4) miscellaneous items such as invertebrates and carriom.

As with food, the availability and quality of cover is important to
wildlife. Cover is used for various functions to include:

(1) escape from natural enemies,

(2) concealment,

(3) shelter from adverse environmental conditionms,

(4) resting, and

(5) performance of bodily maintenance (e.g. grooming, preening, molting).

When gathering information on cover requirements, both living and dead vegeta-—
tion were considered. For example, ground cover is composed not only of living
plants but also may contain fallen leaves, branches, and tree trunks. Other
cover features such as rock structures, bluffs, and streambanks also were noted.

Successful reproduction by a wildlife population is related closely to the
quantity and quality of food and cover. In addition, other reproductive
requirements vary depending on the species and may include:

(1) adequate nest sites (e.g. evergreen trees, tall shrubs, hollow logs),

(2) availability of materials to construct nests (e.g. sticks, leaves,
grasses),

(3) calving or lambing areas,

(4) den sites, and

(5) rearing areas (e.g. waterfowl brood rearing).

Determination of Habitat Quality

A matrix form (Figure 5) was used in assessing the quality of each habitat
type. Habitat types were evaluated independently in order to minimize bias
relative to comparing habitats. ¥For each type, an analysis was made of the
potential capability of that habitat to provide the necessary food, cover,
and reproduction requirements for each of the wildlife evaluation elements.

In addition to evaluating each habitat type, the ecological relationships of
the terrestrial types when interfacing with freshwater aquatic communities
(e.g. ponds, lakes, and streams) were considered. Rating categories for
expressing these relationships were:

(1) high,

(2) high-moderate,
(3) low-moderate, and
(4) low.
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TERRESTRIAL HABLITAT EVALUATION-TAPS
Qualitative Phase

Riparian Willow Sheet § of 12 Code Number: 06

llabitat Type:

WILDLIFE EVALUATION ELEMENTS

Large Mammals Small Mammals Birde of Prey | Upland Birds Waterfowl Other H::g:/
L
‘§ @ 9 o v
] C] ] -
] @
, H P T HEIR I ME ol 1 3 2| 3
PP E EINEIEEHEEIFIFIEIEIRIFIEIE IR BIR1E
3 =] o -} ]l m u g} 31 5 Q o a <) al wiv
3 o [ ] 8 Q . [}] o 3 4] H IS 1) ] m Shibtotals
IEHHEEFIEIE EIN R HHE R EE S KL
BIOLOGICAL 8 ‘8 g E S 3 s =] &l; J o o 2 L [a] E E ;{. b 5 8 E E
Food H L WM AM M f H JHM ] WM JHM JHM ] UM JHM Hf U JHMJ HM LI LENAJNA NAFIM | NAJL 4 1 1 4
Cover H L H]HMIH H mwl MMM jHM §HM LM Hl H Ml MMM I RAINRA I NAJ LM ] NARNAL 6 7 5 1
Reproduction |yl ws | M) oo J o] o Jo fomfv Jumfoujumjv Jumjun o juajuafinyafnaf 1] 63745
Subtotal
Applications §3 2 313 1}3 3§ 313 3§13 3 33 3 33 343 §3 1j0 01313 o ]1

Total Applicationa: 58 Total Ratings
Mgh (m . ..... 1

High-moderate (IIM) . 24
Low-moderate (LM). . 13
how (L) . - . « . .. 10

Figure 5. Example of matrix form .used in determining the quality of each habitat type.




An "NA" (non-applicable) was entered whenever a particular biological
parameter did not apply to a certain evaluation element for a specific
habitat type or if the wildlife use of that habitat type for a particular
parameter was relatively insignificant.

Eight JFWAT biologists conducted independent qualitative evaluations
of each of the twelve habitat types. The results of these evaluations
were correlated with data obtained from the literature review to yield
a subjective rating for each of the 24 wildlife evaluation elements re-
lative to the three biological parameters for each habitat type. The
total number of times which a rating category was entered across the
evaluation elements for a particular biological parameter was totaled on
the right side of the matrix form. The number of applications (rating
entries minus "NA's") were totaled under each evaluation element column.
The total applications and ratings were summed for each habitat type.

In order to quantitatively analyze the ratings of habitat quality,
standard statistical procedures were employed. Contingency tables
(Figure 6) were developed for the twelve habitat types. These tables
display the percent frequency of occurrence of the rating category
subtotals (Figure 5). Using this procedure, the overall differences
between the ratings of the three biological parameters could be deter-
mined for each habitat type., This is reflected by the raw chi square
values and their corresponding levels of significance., Thus, the most
important aspects of each habitat type relative to its ability to provide
the necessary habitat requirements for a broad spectrum of wildlife species
were identified.

A contingency table was developed for the twelve habitat types in
relation to the overall rating categories and a significant difference
was found using a chi square test. A series of multiple range tests
(Least Significant Difference [LSD], Tukey-Honest Significant Differ-
ence, and Scheffe) were conducted for the purpose of rank ordering the
habitat types according to habitat quality. The resulting groups were
comprised of habitat types which were not significantly different in
their overall ratings. For each group, the mean, standard deviation,
and standard error were calculated.

FINDINGS

Habitat Typing

As a result of cover typing the study area on pre-construction
aerial photographs, a mosaic of habitat types was produced which is
equivalent to approximately 2,150 square miles. This area is equal to
approximately 1.37 million acres (an area slightly larger than the State
of Delaware). Since the habitat typing data cannot be provided in this
report, a brief discussion of the results follows in order to provide an
overview of the geographical and areal extent of habitats delineated
based on the classification system used in this evaluation.
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CONTINGENCY TABLE

Habitat Habitat :
Type: Riparian Willow Code: 06 |
—
'r Count Rating Categorv*
Row % H HM M L Row
Colu.mn Z Total
Total 7 1 2 3 4
1 4 11 1 4 20
20.0 55.0 5.0 20.0
a 36.4 45.8 7.7 40.0
§ Tood 6.9 19.0 1.7 6.9 34. 4
1
8 2 6 7 5 1 19
= 31.6 36.8 26.3 5.3
- 54.5 29.2 38.5 10.0
3| Cover 10.3 12.1 8.6 1.7 32.8
ot
3 3 1 6 7 5 19
o 5.3 31.6 36.8 26.3
= 9.1 25.0 53.8 50.0
Reproduction 1.7 10.3 12.1 8.6 32.8
11 24 13 10 58
Columm Total 19.0 41.4 22.4 17.2 100.0
Raw Chi Square: 12.09480 *High (H)
High Moderate (EM)
Degrees of Freedom: __ 6 Low Moderate (LM)
Low (L)
Significance: _ -0599

Figure 6. Example of the contingency table format used to determine
the percent frequency of occurrence of the rating categories
for each habitat type.
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Section 1 - Terrestrial habitats found in the Valdez Terminal area (Figure 2)
are primarily coastal forest and shrub thickets. Alpime tundra exists at the
higher elevations but was not directly affected by the construction of the
terminal facilities. Coastal forest extends northward from the Terminal
through Section 1 for approximately 25 miles where it is replaced by spruce-
deciduous woodland and spruce woodland north of Thompson Pass in the Chugach
Mountains. Shrub thickets often occur in large expanses and unvegetated
floodplains are common along the major river systems. Subalpine habitats
are scattered throughout the mountainous regions of the section and alpine
tundra is prevalent at higher elevations. Spruce~deciduous woodland is
more common than spruce woodland, especially in the southcentral portion of
Section 1., Wetlands occur periodically and increase in size and number from
the central to the northern portions of the section.

Section 2 ~ Spruce woodland occurs more frequently than spruce-deciduous
woodland. Shrub thickets and riparian willow are common throughout this
section and are especially prevalent in the southern foothills of the
Alaska Range. Subalpine is common along the TAPS through the Alaska

Range with alpine tundra occurring at higher elevatioms. Wetlands

commonly are interspersed with other habitat types, particularly spruce
woodland. Unvegetated floodplains occur in the major drainages, especially
along the Delta and Tamana Rivers. Agricultural lands are found primarily
in the northern portion of Section 2.

Section 3 - The most widespread habitats are spruce-deciduous woodland
and spruce woodland. Shrub thickets are more prevalent than riparian
willow in this portion of the study area with the latter habitat normally
occurring as narrow bands along small streams. Agricultural lands and
unvegetated floodplains occur in the southern portion of this sectionm,
There are no developed agricultural lands north of Section 3. Rolling
hills and low-elevation mountains exist in the central and northern
portions of Section 3 and subalpine habitats are relatively small and
scattered; alpine tundra was not found in this section. Wetlands are
relatively widespread in the southern portion of this section but are
restricted primarily to lowlands in the northern portion.

Section 4 - Both spruce-~deciduous woodland and spruce woodland are found
with the latter becoming more widespread in the central and northern
portions of the section. Wetlands are found mainly in the lowlands and
adjacent to low-gradient streams, Riparian willow and shrub thickets
are interspersed throughout the section. A large expanse of subalpine
habitat occurs in the northcentral portion with alpine tundra becoming
prevalent at higher elevations on the south slope of the Brooks Range.
Unvegetated floodplains occur in the Middle Fork Koyukuk drainage.
Relatively small areas of tussock tundra are found in parts of this
section.

Section 5 - Spruce-deciduous woodland and spruce woodland occur in the

southern and central portions of Section 5 with both habitat types
reaching their northernmost extent in this section. Riparian willow and
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shrub thickets are both prevalent with the former type common along small
streams and on floodplains of the Dietrich and Atigun Rivers., Subalpine
occurs as a common transition type in this portion of the Brooks Range
with alpine tundra found at higher elevations throughout the section.
Wetlands are usually small but frequently occur in the lowlands and areas
adjacent to small streams and side channels of larger rivers. Tussock
tundra becomes widespread at lower elevations on the north side of the
Continental Divide.

Section 6 - Tussock tundra is prevalent in the southern and central
portions of Section 6 with wet-meadow tundra becoming essentially a
monotype in the northern portion of the section. Alpine tundra occurs
on the higher elevations in the southern part of the section with wet-
lands normally existing in areas with little topographic relief in the
southern and central portions. Shrub thickets and riparian willow are
found throughout the section with the latter being common along small
streams and in the floodplains of major drainages, particularly the
Sagavanirktok River.

As previously discussed, the delineations of habitat type boundaries
on the pre-construction imagery were quite specific. An analysis was
not made of the degree and frequency of interspersion of the various
habitat types. However, an 11% systematic random sample of the aerial
imagery was selected and analyzed to determine the mean linear distance
of the transition zone between different habitat types. The overall
mean width of habitat transition zones (as derived from the accumulated
data of 53 enlargement sample means) was 237 feet.

Habitat Quality

Copies of the completed matrix forms and corresponding contingency
tables, used in determining the overall quality of each habitat type,
are contained in Appendix IV. The overall relationships of the various
biological parameters to the wildlife evaluation elements for each
particular habitat type are shown in the contingency tables. They
illustrate consistency within a given type, as well as identify the
biological parameter(s) which is (are) most important for wildlife
with respect to the type's ability to fulfill the habitat requirements.
By reviewing the contingency table for each habitat type, it becomes
clear that an evaluation of habitat quality should not be based solely
on a single biclogical parameter nor on a limited number of wildlife
evaluation elements.

In the case of riparian willow, there were 20 (34.4%) rating entries
made for food (out of a possible 24 wildlife evaluation elements) and 19
(32.8%) entries for both cover and reproduction (Figure 6). A review of
the "column totals" shows a significantly greater number of high-moderate
ratings (41.4%) than any other rating category. The chi square value
(12.09380) is significant at .0599, thereby indicating that this habitat
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type is inconsistent in providing the food, cover, and reproduction
requirements of the selected wildlife families/species. The "column %"
figures for food show 36.4% of the ratings as high and 45.8% high=-
moderate., Cover is 54.5% high and 29,27 high~-moderate., Reproduction
shows only 9.1% of the ratings high with 25.0% high-moderate. Thus,
while riparian willow provides relatively equal numbers of wildlife
evaluation elements with food, cover, and reproduction requirements, the
quality of these parameters is not uniform. However, its overall ability
to fulfill the habitat requirements of a wide range of wildlife families
is relatively high as reflected by 60.47% of the ratings being high or
high~moderate.

Unlike riparian willow, agricultural land is consistent in the
rating of the biological parameters; the overall ratings are low (Appendix
IV). Agricultural land has 97.3% of the ratings under "column total" as
low or low-moderate. Food is the only biological parameter of any
importance relative to agricultural land's ability to provide the habitat
needs of the wildlife evaluation elements.

For wet-meadow tundra (Appendix IV), the overall rating is high as
shown by a combined "column total" of 72.0% for high or high-moderate.
The ratings are also consistently high for all biological parameters.
The .3606 significance level indicates little variability between the
ratings of the biological parameters. The number of rating entries, as
showvn in the "row total", is less for reproduction (26.4%) than either
food or cover. Thus, the reproductive needs of the wildlife evaluation
elements are met for a smaller number of elements than the corresponding
food and cover requirements for the same elements.

The contingency table for comparing the twelve habitat types is
shown in Figure 7. The overall ratings of each habitat type and the
consistency of ratings between the biological parameters for each type
are incorporated in this table. The significance level of 0.0 indicates
an extreme variability between the habitat types.

The greatest number of high ratings were for wetlands and wet~
meadow tundra. Unvegetated floodplain and agricultural land received
the greatest number of low ratings. Shrub thicket, riparian willow, and
tussock tundra each had the same percentage of high-moderate ratings.
The greatest number of low-moderate ratings occurred in spruce woodland,
subalpine, and alpine tundra.

Relative to the 642 total applications, the low rating category for
agricultural land occurred more frequently (5.0%) in the overall evaluation
of biological parameters than any other rating category for any particular
habitat type. The low ratings for unvegetated floodplain were next,
followed by the high ratings for wetlands.

The multiple range tests (used for one-way analysis of variance of

the ratings in the above contingency table) had different criteria for
rank ordering the twelve habitat types. The LSD test was the most
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CONTINGENCY TABLE
Cowparison of Habitat Types

Count Rating Catrecoriesk
Row %
colusn I M M L Row
Toral % 1 2 3 4 Total
7 11 17 22 57
12.3 19.3 29.8 38.5
gg:z:zl 6.7 6.4 10.7 10.6
; . 2.6 .4 .
oL 1.1 1.7 3 8.9
Spruce 15 22 7 13 57
- 26.3 38.6 12.3 22.8
3e°§§“°§5 14.3 12.9 P 6.3
ood lan 2.3 3.4 1.1 2.0 8.9
(02)
0 4 28 25 s7
0 7.0 49.1 43.9
Spruce 0 2.3 17.6 12.1
Woodland 0 .6 4.4 3.9 8.9
03)
26 15 13 12 66
Werlands 39.4 22.7 19.7 18.2
24,8 8.8 8.2 5.8
(04) 4.0 2.3 2.0 1.9 10.3
13 24 6 14 57
Shrub 22.8 42.1 10.5 26.6
Thicket 12.4 . 14.0 3.8 6.8
(05) 2.0 3.7 .9 2.2 8.9
11 24 13 10 58
Riparian 19.0 41.4 22.4 17.2
g Willow 10.5 14.0 8.2 4.8
= (06) 1.7 3.7 2.0 1.6 9.0
2 3 17 27 9 56
S 5.4 30.4 48,2 16.1
<! Subalpine 2.9 9.9 17.0 4.3
= .5 2.6 4.2 1.4 8.7
(07)
3 8 20 19 50
6.0 16.0 40.0 38.0
;ﬁii:; 2.9 4.7 12.6 9.2
(08) .5 1.2 3.1 3.0 7.8
4 24 11 14 53
Tussock 7.5 45.3 20.8 26.4
Tundra 3.8 14.0 6.9 6.8
(09) 6 3.7 1.7 2.2 8.3
23 18 9 7 57
Wer Meadow 40.4 31.6 15.8 12.3
Tundra ’ 21.9 10.5 5.7 3.4
3.6 2.8 1.4 1.1 8.9
(10)
0 3 A 30 37
Unvegetated g i'é lg~§ it-;
Floodplai . -3 .
cocplain 0 .5 .6 4.7 5.8
an
0 1 4 32 37
Agricultural 0 2.7 10.8 B6.5
Land 0 .6 2.5 15.5
12) 0 W2 .6 5.0 5.8
105 171 159 207 642
Column Total 16.4 26.6 24.8 32.2 100.0

*Bigh (B), High-Moderate (EM), Low-ifoderate (LM}, Low (L)

Figure 7. Contingency table developed for the comparison of
habitat types.
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conservative while the Scheffe test was the most liberal. Based on
significant differences, the results of all wmultiple range tests clearly
indicated two extreme habitat groups; one composed of wetlands and wet-
meadow tundra and the other composed of unvegetated floodplain and
agricultural land. Regardless of the test procedure, the other habitat
types remained in the same order, but different groups resulted depending
upon the significance level applied in each test.

After analyzing the various test results, the most conservative
test (the LSD) was selected for rank ordering the habitat types in
relation to their overall habitat quality. The groups were differen-
tiated based on their overall ratings and the degree of comsistency in
rating. The LSD test identified five groups which were significantly
different at the .100 level (Figure 8). The habitat types in Group I
are considered to be high quality (HQ) wildlife habitats. Those in Group
IT are high-medium quality (HMQ) and Group III types are medium quality
(MQ). The habitat types in Group IV are low-medium quality (IMQ) and
those in Group V are low quality (LQ) wildlife habitats. Hereafter in
this report, a reference will be made to the habitat quality immediately
following the name of the habitat type (e.g. wetlands [HQ]). ‘

Construction-Related Impacts

As previously noted, summary sheets of TAPS construction~-related
impacts on terrestrial wildlife habitats are contained in Appendix II.
The impacts are recorded by pipeline construction section (Figure 2) and
land ownership. It should be re~emphasized that a conservative approach
was used in determining TAPS impacts. Also, construction of the TAPS
was not complete at the time (July, 1976) the "post—construction’ photo-
graphs were taken. The author estimates that approximately 95% of the
surface disturbances associated with TAPS construction occurred prior to
July, 1976. A few of the twelve pump stations (Plates 27 & 28) had not
been constructed or were partially constructed (e.g. Pump Stations 2 and
7). Numerous spur dikes (Plates 24 & 29) were mot constructed, particularly
in Sections 5 and 6. A few material sites (Plates 29 - 34) were expanded
after the photography date. The facilities at the Valdez Terminal
(Plate 23) were not complete. The Haul Road (Plates 15, 16 & 21),
access roads (Plates 21, 32, & 34), work pad (Plates 17-21 & 24), and
camps (Plates 25 & 26) had been constructed.

Impacts By Land Owmership

Approximately two-~thirds of the lands crossed by TAPS were federally
owned. Slightly less than one~third were state lands, and the remaining
lands were privately owned. Impacts by construction section on federal,
state, and private lands are shown in Tables 1, 2, and 3, respectively.

A summary of the impacts to the twelve habitat types according to land
ownership is shown in Table 4. TAPS construction on federal lands
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Habitat
Type

Wet-Meadow Tundra
Wetlands
Spruce~Deciduous Woodland
Shrub Thicket -
Riparian Willow
Tussock Tundra
Subalpine

Coastal Forest

Alpine Tundra

Spruce Woodland
Unvegetated Floodplain

Agricultural Land

Habitat
Code

10
04
02
05
06
09
07
01
08
03
11
12

Meip

=
2.0000
2.1667
2.3158
2.3684
2.3793
2.6604
2.7500
2.9474
3.1000
3.3684
3.7297
3.8378

Standard
Error

1371
- .1409
.1463
.1452
.1297
.1318
.1058
.1381
1254
.081¢é
.0999
.0726

*The lowest possible X is 1.000; as X increases, habitat quality decreases.

1 i

Group I Group II | Group III Group IV Group V !
(HQ) (HMQ) (MQ) (LMQ) (1.Q)
(10) (02) (06) (07) (08) (11)
% % X %% % % & 3 % % P
(04) (05) (09) (01) (03) (12)
| |
Figure 8. Results of LSD rank ordering of habitat types at the .100

significance level.
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resulted in the alteration of 20,939 surface acres of terrestrial wild-
life habitats (Table 1), This is approximately 67% of the total TAPS
impact of 31,403 acres (Table 4). Spruce-~deciduous woodland (HMQ),
unvegetated floodplain (I.Q), and spruce woodland (LMQ) received the
greatest impacts (4,967, 3,982, and 3,580 acres, respectively). There
were few, if any, areas of coastal forest under federal jurisdiction on
the TAPS; hence, no impact to this habitat type (Table 1). Zero impacts
are shown for riparian willow (HMQ) in Sections 1 and 3. There were
areas of riparian willow (HMQ) in both sections, but the areas impacted
by TAPS were so small (i.e. narrow fringes from 10-15 feet wide along
small streams) that they could not be accurately quantified from the
post—construction imagery.

0f all habitat types on federal lands in Section 1, spruce-deciduous
woodland (HMQ) received the largest impact. Unvegetated floodplain (LQ)
and spruce woodland (LMQ) were the most affected habitat types in
Section 2. Spruce-deciduous woodland (HMQ) received over 507% of the
total impacts in Section 3. The greatest impacts in Section 4 were to
spruce woodland (LMQ) and spruce-deciduous woodland (HMQ). The most
significant quantitative habitat loss (905 acres) for riparian willow
(HMQ) occurred in Section 5, and 2,276 acres of tussock tundra were
destroyed in Section 6. A total of 1,269 acres of wetlands (HQ) and 170
acres of wet-meadow tundra (HQ) were damaged by TAPS construction on
federal lands.

The greatest impacts (combined 63%) of TAPS construction on state
lands (Table 2) were to unvegetated floodplain (LQ) and wet-meadow
tundra (HQ). There were no state lands in Section 5 and the minor
impacts (5 acres) shown for Section 4 reflect that this section was
nearly all federal land. Section 6 accounted for over 59% of the total
impacts of TAPS on state lands. In Section 1, coastal forest (MQ) was
affected more than any other habitat type with 409 acres removed. The
impacts in Section 2 were relatively evenly distributed. Spruce~deciduous
woodland (HMQ) and spruce woodland (LMQ) bore the greatest losses in
Section 3.

The most significant impacts of TAPS construction on private lands
(Table 3) occurred at the Valdez Terminal (Plate 23) where 129 acres of
coastal forest (LMQ) and 517 acres of shrub thicket (HMQ) were lost.
Although TAPS impacts on freshwater and marine environments were not
evaluated in this study, approximately 80 acres of intertidal marine
habitats were filled at the Valdez Terminal site. Thus, the total
impact of the Valdez Terminal was about 726 acres, as of July, 1976.
Shrub thicket (HMQ) received the greatest impacts on private lands.
Impacts on spruce-~deciduous woodland (HMQ) totaled 408 acres with the
majority of these losses occurring in Sections 2 and 3.

A summary of the overall habitat losses by land ownership is showm
in Table 4. Agrieultural land (LQ) was more adversely affected by TAPS
on private lands (28 acres) than on either state or federal lands.
Coastal forest (LMQ), wet-meadow tundra (HQ), and unvegetated floodplain
(LQ) incurred their greatest losses on state lands. Seventy-eight
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Table 1. Impacts (shown in acres) to Terrestrial Habitats on Federal Lands.

Construction Section

Habitat Type 1 2 3 4 5 6
Coastal Forest (MQ) -0~ e —— — —— —
Spruce-Deciduous Woodland 1414 309 1148 1635 461 —_—

(HMQ) «

Spruce Woodland (LMQ) 189 716 478 1783 414 —_—
Wetlands’(HQ) 196 30 - 218 425 229 171
Shrub Thicket (HMQ) 96 50 35 133 61 12
Riparian Willow (HMQ) -0~ 88 -0- 82 905 1030
Subalpine (MQ) (0 593 15 708 149 = O
Alpine Tundra (LMQ) -0- -0 —— 23 246 24
Tussock Tundra (MQ) - —_— - 206 238 2276
Wet-Meadow Tundra (HQ) — ———— e —_— - 170
Unvegetated Floodplain (LQ) 33 1264 13 76 773 1823
Agricultural Land‘(LQ) -0- -0- 1 = il Eiani.d

Subtotal 1928 3050 1908 5071 3476 5506

Subtotal

-
4967
3580
1269

387
2105
1465

293
2720

170

3982

Total
20939

Dash entries (—--) indicate that the habitat type does not occur in the section.
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Table 2. Impacts (shown in acres) to Terrestrial Habitats on State Lands.

Habitat Type

Coastal Forest (MQ)
Spruce-Déciduous Woodland
(HMQ)
Spruce Woodland (LMQ)
Wetlands (HQ)
Shrub Thicket (HMQ)
Riparian Willow (HMQ)
Subalpine (MQ)
Alpine Tundra (LMQ)
Tussock Tundra (MQ)
Wet~-Meadow Tundra'(HQ)

Unvegetated Floodplain (LQ)

Agricultural Land (LQ)

Subtotal

Construction Section

1 2 3 4 5 6
409 — — -— — _—
397 234 325 2 -0- —_—
21 292 234 -0- -0~ —
24 205 105 -0- -0- -0-
331 127 26 -0- -0- -0-
-0- 107 ~0- -0- ~0- 213
-0- 248 -0- 3 -0- -0-
40 -0- -— -0- ~-0- -0-
_— — e -0- -0- 14
- — -—- ——— —— 1352
280 277 4 -0- -0~ 3815
4 -0~ ~0- - - i
1506 1490 694 5 -0~ 5394

Subtotal

409

958

547

334

484

320

251

40

14

1352

4376

Total
9089

Dash entries (---) indicate that

the habitat type does not occur in the section.
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Table 3. Impacts (shown in acres) to Terrestrial Habitats on Private Lands.

Construction Section
Habitat. Type T* 1 2 3 4 5 6 Subtotal
Coastal Forest (MQ) 129 48 — ——— e —— — 177
Spruce~Deciduous Woodland —— 64 144 197 -0~ 3 —— 408
(HMQ)
Spruce Woodland (LMQ) —— -0- 74 6 -0~ 2 — 82
Wetlands (HQ) —— 5 11 11 -0- 2 e 29
Shrub Thicket (HMQ) 517 10 15 49 (= 1 -0 592
Riparian Willow (HMQ) ——— -0~ -0~ ~0- -0- -0~ -0~ -0~
Subalpine (MQ) -0~ - Q- -0~ ~0=- -0- ~0- -0~
Alpine Tundra (LMQ) -0~ =-0- -0~ e -0- -0~ ~0=- -0~
Tussock Tundra (MQ) — —ee e —-— -0~ 1 -0- 1
Wet-Meadow Tundra (HQ) — ——— ——— e e e _— -0 -
Unvegetated Floodplain —- -0~ 4 54 -0- -0- -0- 58
(LQ)

Agricultural Land (LQ) e -0~ 1 27 e ——— - 28
Total

Subtotal 646 127 249 344 -0~ 9 -0~ 1375

that the

Dash entries (---) indicate

*Terminal

habitat type does not occur in the section.
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Table 4. Summary of Impacts (shown in acres) on Terrestrial Habitats by Land Ownership.

Habitat Type Federal Lands
Coastal Forest (MQ) -0~
Spruce-Deciduous Woodland (HMQ) 4967
Spruce Woodland (LMQ) 3580
Wetlands (HQ) 1269
Shrub Thicket (HMQ) 387
Riparian Willow (HMQ) 2105
Subalpine (MQ) 1465
Alpine Tundra (LMQ) 293
Tussock Tundra (MQ) 2720
Wet—Mgadow Tundra (HQ) ‘ 170
Unvegetated Floodplain (LQ) 3982
Agricultural Land (LQ) 1

Subtotal 20939

State Lands

409
958
547
334
484
320
251
40
14
1352

4376

9089

Private Lands

177

408

82

29

1375

Subtotal

586
6333
4209
1632
1463
2425
1716

333
2735

‘1522
8416
33

Total
31403




percent of the impacts on spruce-deciduous woodland occurred on federal
lands. Losses of riparian willow (HMQ) and tussock tundra (MQ) on
federal lands amounted to 86.7% and 99.5%, respectively, of the total
impact on these habitat types. Overall, federal lands had 66.77% of the
total TAPS impacts with 28.97% of the impacts on state lands and 4.4% on
private lands.

Impacts By Construction Section

The approximate linear distance of each TAPS construction section
is as follows: Section 1 - 150 miles, Section 2 - 150 miles, Section
3 - 142 miles, Section 4 - 138 miles, Section 5 - 75 miles, and Section
6 — 145 miles. In reviewing TAPS impacts by construction section, it is
important to remember the length of the sections relative to the quanti-
tative impacts. It also is beneficial to keep in mind the distribution
of habitat types as previously discussed.

The largest area of disturbance occurred in Section 6 (Table 5)
with the loss of 10,900 acres of terrestrial wildlife habitat. This is
equivalent to 34.7% of the total TAPS impact to terrestrial habitats.
When comparing the linear extent of the construction sections to the
amount of lost habitats, Sections 1 and 3 had the least quantitative
impacts. It is important to note that these two sections had the most
developed facilities prior to the TAPS.

Coastal forest (LMQ) was destroyed (and occurs only) in Section 1
and at the Valdez Terminal. The impacts (1,632 acres) on wetlands (HQ)
were fairly evenly distributed throughout the sections and 1,522 acres
of wet-meadow tundra (HQ) were lost in Section 6. Shrub thicket (HMQ)
and riparian willow (HMQ) habitats were lost in all sections with the
latter type being significantly affected in Sections 5 and 6. Subalpine
(MQ) habitats were lost in Sections 2 through 5 and alpine tundra (LMQ)
was affected most in Section 5. Unvegetated floodplains (LQ) were
altered in all sections with the greatest impacts in Section 6 and
Section 2, In proportion to its length, Section 5 also had a signifi-
cant portion of unvegetated floodplain (LQ) altered.

The total number of surface acres damaged for each habitat type
relative to the percent of total impact is shown in Table 6. Unvege-
tated floodplain (LQ) received the greatest overall impacts, followed
by spruce-deciduous woodland (HMQ) and spruce woodland (ILMQ). Agri-
cultural land (LQ) and alpine tundra were the least affected habitat
types.

Impacts By Construction Activity

During the course of this evaluation, it became obvious that the
pipeline operational facilities necessary for oil transport (e.g. an
800-mile/48 inch pipeline, pump stations, and terminal facilities)
caused significantly less damages to terrestrial wildlife habitats than
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Table 5. Impacts (shown in acres) to Terrestrial Habitats by Section.

£y

Construction Section

Habitat Type _T* 1 2 3 4 5 _6 Subtotal
Coastal Forest (MQ) 129 457 e e e == — 586
Spruce~Deciduous Woodland e 1875 687 1670 1637 ﬁ464 e 6333
Spruce Woodland (LMQ§HMQ) — 210 1082 718 1783 416 e 4209
Wetlands (HQ) — 225 246 334 425 231 171 1632
Shrub Thicket (HMQ) 517 437 192 110 133 62 12 1463
Riparian Willow (HMQ) ——— -0~ 195 -0~ 82 905 1243 2425
Subalpine (MQ) -0~ ~0- 841 15 711 149 -0~ 1716
Alpine Tundra (IMQ) -0~ 40 e Qe -0~ 23 246 24 333
Tussock Tundra (MQ) — —— —_— —_— 206 239 2290 2735
Wet-Meadow Tundra (HQ) —— — — —— _— - 1522 1522
Unvegetated Floodplain (LQ) — 313 1545 71 76 773 5638 8416
Agricultural Land (LQ) - _4 1 28 — — — _ 33

' Total
Subtotal 646 3561 4789 2946 5076 . 3485 10900 31403

*Terminal
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Table 6. ‘Summary of Impacts on Terrestrial Habitat Types.

Habitat Type : Impacts (Acres)
Coastal Forest (MQ) ; 586
Spruce-Deciduous Woodland (HMQ) 6333
Spruce Woodland (LMQ) 4209
Wetlands (HQ) 1632
Shrub Thicket (HMQ) 1463
Riparian Willow (HMQ) 2425
Subalpine (MQ) 1716
Alpine Tundra (LMQ) 333
/Tussock Tundra (MQ) 2735
Wet-Meadow Tundra (HQ) 1522
Unvegetated Floodplain (LQ) 8416
Agricultural Land (LQ) 33

Total 31403

Percent of Total Impact

20.2

13.4




the related activities (e.g. material sites, Haul Road, work pad, and
access roads) associated with the construction effort. 1In order to
determine those activities which had the most effects on terrestrial
habitats, the impacts associated with pipeline operatiomal facilities
and construction-related facilities were analyzed. Impacts, categorized
by comstruction activity for each section, are shown in Table 7. Percent
of impacts by comstruction activity for each section are contained in
Table 8 and a summary of construction-related impacts is shown in Table
9. Explanations of the various construction activities are contained in
Appendix T.

The Haul Road (Plates 15, 16, & 17) was comnstructed in Sections 4,
5, and 6 and resulted in the permanent loss of 3,751 acres (Table 7) of
terrestrial habitats. These impacts were caused not only from the areal
extent of the gravel surfaces, but also from cut slopes, spoil areas
adjacent to the road, and vehicle turn-~outs built for rest areas. The
length of the Haul Road through Section 4 is approximately 138 miles
(1,432 acres damaged); Sections 5 and 6 are about 75 (841 acres) and 145
(1,478 acres) miles, respectively. Overall, each mile of the Haul Road
directly destroyed about 10.5 acres of wildlife habitat.

Although the Yukon Highway (formally the TAPS Road) from Livengood
to the Yukon River was not evaluated in this study, an estimate can be
made of its impacts on terrestrial habitats. The Yukon Highway is about
56 miles long and was constructed in terrain that is similar to the
southern portion of the Haul Road. Using the above figure of 10.5 acres
of habitat damaged per mile of road, the Yukon Highway resulted in the
loss of approximately 588 acres of terrestrial habitat. This figure
does not include impacts associated with the material sites and other
construction impacts of the Yukon Highway. Relative to the twelve habitat
types used in this evaluation and the author's knowledge of the area,
the most adversely affected habitats were spruce-deciduous woodland
(HMQ) and spruce woodland (IMQ).

In Sections 1 through 4, the greatest impacts occurred from the
construction of work pad (Plates 17 - 21). Section 3 had 1,774 acres
lost while Section 4 work pad impacts total 1,731 acres. The largest
impacts to terrestrial habitats in Section 5 and 6 were caused by material
sites which affected 1,268 and 6,528 acres, respectively (Plates 29 -
34). In, Section 6, material site impacts were greater than the cumulative
impact of all other construction activities.

Impacts resulting from access roads (Plates 21, 32, & 34) were
relatively evenly distributed throughout the sections. Camps (Plates 25
& 26) and pump stations (Plates 27 & 28) resulted in the loss of 745
acres and 485 acres respectively. When surface impacts are complete for
pump stations, the total loss of habitats from these permanent facilities
will increase to an estimated 610 acres.

The impact figures for spur dikes (Plates 24 & 29) in Sections 5

and 6 are significantly less than the current actual losses since spur
dike construction was not complete at the time of this evaluation.
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Table 7. Construction~Related Impacts (shown in acres) by Section.

Construction Section

Construction Activity _T* 1 2 3 4 5 6 Subtotal
Haul Road -0 -0- -0 -0- 1432 841 1478 3751
Work Pad -0~ 1899 2160 1774 1731 1097 1949 10610
Access Roads -0~ 144 111 245 276 76 344 1196
Camps -0- 181 124 75 134 83 148 745
Pump Stations -0~ 80 154 89 41 -0- 121 485
Material Sites ~0- 746 1575 552 1159 1268 6528 11828
Disposal Sites -0~ 276 239 97 32 4 49 697
Spur Dikes -0~ 47 134 -0~ 27 23 16 247
Miscellaneous** 646 188 292 114 _244 93 _267 1844

Total
Subtotal 646 3561 4789 2946 5076 3485 10500 31403
*Terminal

**% Includes airfields, staging areas, guidebanks, unidentified impacted areas, and the Valdez Terminal facilities

located on uplands.




Also, some of the spur dikes in Sectioms 2, 5, and 6 were eroded severely
in the summer of 1977 by floodwaters and have since been partially
redesigned by APSC and the dikes enlarged.

Miscellaneous impacts were attributed to such developments as
airfields (Plates 25 & 26), staging areas at major river crossings (Plates
18 & 24), and river training structures (other than spur dikes). All
upland facilities at the Valdez Terminal (Plate 23) were included also
under the "miscellaneous' category.

A breakdown of the percent of impacts for each construction activity
by section is presented in Table 8. The work pad in Sectioms 1, 2, 3,
and 4 accounted for the largest percent loss of wildlife habitat in each
of these sections, Material sites had the greatest percent of habitat
loss in Sections 5 (36.4%) and 6 (59.9%). Camps contributed to 2.6% of
the habitat losses in Sections 2 and 3 with 2.7% and 2.4% in Sections 4
and 5. Pump stations are not located at equidistant intervals throughout
the construction sections. The number of pump stations varies from four
in Section 6 to none in Section 5.

In Section 4, the Haul Road had the second largest percent (28.2%)
of construction impacts. Haul Road impacts in Sections 5 and 6 were
third in total percent, following material sites and work pad impacts.
Material site impacts were significantly greater in Sections 5 (36.47%)
and 6 (59.9%) than other construction activities because material sites
were located primarily in floodplains (Plates 29, 30 & 34). TFloodplain
sites required mining of large surface areas to keep the depth of removal
shallow so that adverse effects from hydraulic changes to the river
regime would be minimized.

In relation to the entire TAPS, material sites caused the greatest
overall quantitative impacts (11,828 acres) of any construction activity
(Table 9). The work pad was second in the removal of wildlife habitats
with 10,610 acres of the total 31,403 acres affected. The combined
impacts of these construction activities amount to 71.57% of the total
impact of TAPS. By adding the Haul Road impacts to those of material
sites and work pad, one can see that 26,189 acres or 83.4% of the total
TAPS impact resulted from three major construction activities.

The overall impacts of each construction activity in relation to
the twelve habitat types are shown in Table 10. The names of the con-
struction activities follow the abbreviations defined in Table 9.

The greatest impacts to spruce-deciduous woodland (HMQ) resulted
from the construction of the work pad and material sites. Wetlands (HQ)
were affected more by the work pad and Haul Road than any other con-
struction activities. The Haul Road and work pad also caused the greatest
impacts on alpine tundra (LMQ), tussock tundra (MQ), and wet-meadow
tundra (HQ). Unvegetated floodplains (1.Q) and riparian willow (HMQ)
received their greatest impacts from material sites,

The most significant impact of the Haul Road, in terms of surface
acres lost, was to tussock tundra (MQ) with 1,047 acres removed from
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Table 8. Percent (0.0%) of Comstruction-Related Impacts by Section.

Construction Section

Construction Activity _T* 1 2 3 4 5 6
Haul Road 0.0 0.0 0.0 0.0 28.2 24.1 13.6
Work Pad 0.0 53.3 45.1 60.2 34.1 31.5 17.9
Access Roads 0.0 4.0 2.3 8.3 5.5 2.2 3.2
Camps 0.0 5.1 2.6 2.6 2.7 2.4 1.4
~ Pump Stations 0.0 2.2 3.2 3.0 0.8 0.0 1.1
- Material Sites ' 0.0 21.0 32.9 18.7 22.8 36.4 59.9
Disposal Sites 0.0 7.8 5.0 3.3 0.6 0.1 0.4
Spur Dikes 0.0 1.3 2.8 0.0 0.5 0.6 0.1
Miscellaneous*# 100.0 5.3 _6.1 3.9 4.8 2.7 2.4
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
*Terminal

*%Includes airfields, staging areas, guidebanks, unidentified impacted areas, and the Valdez Terminal
facilities located on uplands.



Table 9. Summary of Construction-Related Impacts.

6y

Construction Activity Impacts (Acres) Percent of Total Impact
Haul Road (H.R.) 3751 11.9
Work Pad (W.P.) 10610 33.8
Access Roads (A.R.) 1196 3.8
Camps | 745 2.4
Pump Stations (P.S.) 485 1.5
Material Sites (M.S.) 11828 37.7
Disposal Sites (D.S.) 697 2.2
Spur Dikes (5.D.) 247 0.8
Miscellaneous* (Misc.) 1844 5.9

Total 31403 100.0

#Includes airfields, staging areas, guidebanks, unidentified impacted areas, and the Valdez Terminal
facilities located on uplands.



Table 10. Impacts (shown in acres) of Construction Activities on Habitat Types.

Construction Activity

Habitat Type H.R. W.P A.R Camps P.S. M.S.
Coastal Forest (MQ) —— 271 19 40 - 71
Spruce-Deciduous Woodland 481 2896 316 269 231 1653
Spruce Woodland (LMQ§HMQ) 746 2220 211 57 61 491
Wetlands (HQ) 257 958 94 36 3 63
Shrub Thicket (HMQ) 92 379 42 37 12 251
Riparian Willow (HMQ) 208 745 84 41 16 1154
Subalpine (MQ) 215 B54 92 68 36 318
Alpine Tundra (LMQ) 146 116 4 3 ~0- 48
Tussock Tundra (MQ) 1047 826 135 79 62 523
Wet-Meadow Tundra (HQ) 507 778 87 49 55 4
Unvegetated Floodplain (LQ) 52 559 112 66 9 7227
Agricultural Land (LQ) e 8 -0- -0~ -0 25

Subtotal 3751 10610 1196 745 485 11828
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production. The work pad, access roads, camps, pump stations, and
disposal sites had their greatest quantitative impacts on spruce-deciduous
woodland (HMQ).

Material sites more adversely affected unvegetated floodplain (1LQ)
than the material site impacts on all other habitat types combined.
Material site impacts to unvegetated floodplain (LQ) accounted for
approximately 867% of the total impact of TAPS on this particular habitat
type. The second largest impact of material sites was on riparian willow
(HMQ) with 1,154 acres damaged. Material sites removed 1,653 acres of
spruce-deciduous woodland (HMQ).

Based on the relative quality of the habitat types, construction of
the TAPS resulted in the following losses: (1) 3,154 acres (10.0%) of
high quality wildlife habitat, (2) 10,221 acres (32.6%) of high-medium
quality habitat, (3) 5,037 acres (16.0%) of medium quality habitat, (4)
4,542 acres (14.5%) of low-medium quality habitat, and (5) 8,449 acres
(26.9%) of low quality habitat.

Eighty-five percent (85%) of the impacts to high quality habitats
resulted from construction of the Haul Road, work pad, and access roads.
High-medium, medium, and low-medium quality habitats received their
greatest impacts (76.97%, 81.9%, and 82.9%, respectively) from the Haul
Road, work pad, and material sites. Material sites and work pad caused
the most damage to the low quality habitats with 92.67 of the impacts
attributed to these two construction activities.

Material sites were a major contributor to the alteration of all
habitat quality groups except for Group I, the high quality habitats.
The work pad significantly affected all five groups. The Haul Road was
a major cause of impacts in all groups except for low quality habitats.

In addition to the findings concerning direct surface impacts,
several of the construction activities resulted in secondary impacts to
terrestrial wildlife habitats. There are numerous locations along the
TAPS where construction of the Haul Road, work pad, and access roads
have impeded sheet flow of water such that ponding or other drainage
alterations have resulted. This is particularly common in areas of
little topographic relief. Subalpine (MQ) and the tundra and wetland
(HQ) habitats appeared to be the most affected with wetlands (HQ) often
exhibiting the effects of dewatering downslope of gravel pads (Plate
20). Analysis of the post-construction photographs revealed approxi-
mately 450 acres of ponded water which did not exist prior to the Haul
Road, work pad, and access roads. 4

Numerous material site excavations in floodplains also had secondary
effects relative to site-specific environmental conditions prior to
TAPS. The most obvious changes, particularly in unvegetated (LQ) and
riparian willow (HMQ) floodplain areas, were stream channel relocations
and the formulation of new ponded areas (Plates 29, 30, & 34). Approxi-
mately 2,225 surface acres, which had been terrestrial habitat prior to
TAPS, were found to be ponded or converted to areas of flowing water.
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There were few instances where these types of envirommental changes
were purposefully initiated. One noteworthy example was M.S. 106-2
(Plate 30) which is located in the Dietrich River floodplain. This
material site was intentionally mined below the water table to provide
overwintering habitat for resident fish populations.

An analysis was conducted of the habitat evaluation findings and
the land requirement estimates contained im the final envirommental
impact statement (FEIS) for the TAPS. The FEIS estimated that 61.3
square miles or about 39,232 surface acres would be directly involved in
the construction of TAPS (U.S. Dept. Int. 1972). About 43.4 square
miles (27,776 acres) were considered to be permanent or long-term impacts.
The remaining 17.9 square miles (11,450 acres) were categorized as
temporary impacts. The FEIS estimated that approximately 67.5 million
cubic yards of gravel would be needed to construct the TAPS including
the Haul Road. Each pump station would require approximately 50 surface
acres and the Valdez Terminal would destroy about 910 acres. Gravel and
quarry sites were estimated to total 5,760 acres.

By extrapolating the quantitative data in Table 9, comparisons were
made between the FEIS estimates and JFWAT's findings concerning surface
impacts by the various construction activities (Table 11). An extrapo-
lation of JFWAT's findings was necessary because the findings do not
reflect the total "as-built" impacts due to incomplete post-construction
imagery, or certain construction impacts were not finished as of July,

1976 (date of post-construction imagery). The "difference" column represents
the numerical difference in acres between the FEIS estimates and JFWAT's
findings.

The most significant difference noted in this analysis is between
the predicted and actual disturbance attributed to material sites.
JFWAT's extrapolated findings are 6,440 acres more than the FEIS estimates.
JFWAT's actual findings of 11,828 acres (Table 9) are 6,068 acres greater
than the FEIS figures, The extrapolation of JFWAT findings for the
various construction activities results in an overall impact of 33,500
acres for the TAPS. This is 5,715 acres less than the estimated land
requirements shown in the FEIS. However, the difference in the Haul
Road figures (4,780 acres) should be subtracted since the FEIS estimate
was based on the permanent dedication of a 200 foot right-of-way, whereas
JFWAT findings are indicative of direct surface impacts. By removing
the Haul Road difference, the overall difference between the FEIS estimates
and JFWAT's extrapolated findings becomes 935 acres.

DISCUSSION

JFWAT's terrestrial habitat evaluation dealt strictly with the physical
impacts of TAPS construction on terrestrial wildlife habitats. This included
those areas destroyed by permanent facilities as well as temporary use areas
where surface disturbances occurred. No attempt was made to evaluate effects
of pipeline construction on wildlife populations or behavior. Some examples
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Table 11. Comparison of FEIS Estimated TAPS Impacts to JFWAT Findings (impacts in acres).

139

FEIS JEFWAT

Construction Activity Estimates Findings* Difference
Haul Road 8780%* 4000%** -4780
Work Pad 14065 10800 ~3265
Access Roads 2770 1250 -1520
Camps 1190 800 -390
Pump Stations 703 610 -93
Material Sites 5760 12200 +6440
Disposal Sites — 715 +715
Spur Dikes - 400 +400
Valdez Terminal 910 825 ~85
Miscellaneous 5037 *#%** 1900 -3137

Tétals 39215 33500% -5715

*Tndicates extrapolation of data from Table 9.

**Based on the 200 foot right~of-way permanently dedicated for the Haul Road; does not reflect estimates
of direct surface impacts.

***Direct surface impacts within the 200 foot right-of-way. Average width of Haul Road disturbance is
about 88 feet.

**%*Includes temporary and permanent airfields, communication sites, and material storage sites.



of adverse effects of TAPS construction not covered in this evaluation

include:

(1) noise,
(2) dust,

(3) harassment of wildlife (especially grizzly bears, Dall sheep,
moose, and caribou) by aircraft and vehicles,

(4) blasting,

(5) animal feeding (particularly bears, wolves, and foxes),
(6) attraction of wildlife to camp refuse areas,
(7) interruptions in normal migration and movement patterns,

(8) 1illegal hunting, and

(9) other human disturbances.

The impacts on wildlife habitats resulting from constyruction-related fuel
spills, crude oil spills (Plate 13), man-caused thermal erosion (Plate 14),
snow pads, and winter trails were not evaluated.

The TAPS construction section with the greatest overall impact on both
federal and state lands was Section 6. Impacts on federal land in Section 6
totaled 5,506 acres (Table 1) while impacts on state lands were 5,394 acres
(Table 2). The sum of these impacts (10,900 acres) is 34.77% of the total

TAPS impact.

Over one-third of the total TAPS construction impacts occurred in an
area which was slightly more than one-fifth of the total length of the
TAPS corridor. The main reason this excessive amount of impact occurred
in Section 6 was the number and size of material sites. A total of 6,528
surface acres (Table 7) of terrestrial wildlife habitat were altered
significantly in order that material sources could be developed. This
impact alone is quantitatively greater than the total impacts of any
other construction section (Table 7).

The braided Sagavanirktok River was the primary gravel source in
Section 6. Approximately 80% (5,200 acres) of the material site impacts
were in unvegetated floodplains (LQ) with about 10%Z of the impacts
occurring in riparian willow (HMQ) habitats. About one~fifth of the
total surface disturbance of TAPS occurred in the Sagavanirktok River

floodplain.

Section 3 had the least overall quantitative impacts (2,946 acres)
of any construction section. This was due primarily to the number and
location of existing facilities (e.g. the City of Fairbanks, roads,
material sites, etc.) which were used by APSC during TAPS construction.
Section 3 had the greatest percentage (8.3%) of access road damages to

terrestrial habitats (Table 8).

This was mainly a result of the

relatively long access roads which had to be constructed from the Elliot
and Yukon Highways to the TAPS' right-of-way.
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Disposal sites in Sections 4, 5, and 6 had significantly less impacts
on terrestrial habitats than the southern sections (Tables 7 and 8). There
are several probable reasons for these differences:

(1) 1less need for disposal areas in the northern sections because
of widespread tundra areas where clearing was minimal,

(2) the predominance of elevated pipe and reduced ditch spoil, and

(3) mined-out areas of upland material sites used for disposal of
wastes in lieu of creating new disposal sites.

Construction camps ranged in size from about 25 acres to 50 acres.
Camp airstrips and associated facilities varied in size from about 10 to
75 acres. Pump stations required between 38 and 55 acres per site.

The Haul Road was built in the northern sections for three main
purposes:

(1) provide ground access for the logistical support of TAPS
construction north of the Yukon River,

(2) provide easy access to the oil pipeline and related facilities
during the operation and maintenance phase of the TAPS, and

(3) provide an overland transportation corridor to the Prudhoe Bay
0il and gas fields and for future developments.

As previously shown, construction of the Haul Road caused some of the most
significant adverse impacts to high, high-medium, and medium quality wildlife
habitats (Table 10). Continuing secondary impacts to wildlife habitats
associated with the Haul Road include drainage alterations, aufeis, erosion,
and fuel spills.

Future construction projects which require large amounts of gravel
can be expected to cause significant widespread damages to terrestrial
wildlife habitats which are part of major river floodplains, particularly
in arctic regions. Secondary impacts resulting from hydrologic changes
also can be anticipated. These statements are based on the following:

(1) either the gravel sources are located primarily in floodplain
areas, oOr 7

(2) the gravel sources are easily obtainable in the floodplain areas
and approving officials concur with their exploitation in lieu
of alternative sources.

Borrow materials (i.e. gravel, shotrock, etc.) from nearly 300
material sites were used to construct the Haul Road, work pad, access
roads, spur dikes, camp pads, and other features of the TAPS. Burger
and Swenson (1977) reported that approximately 61 million cubic yards of
material had been extracted for TAPS construction purposes as of February,
1976. This information, coupled with the knowledge that approximately
11,828 acres of terrestrial habitat were altered to obtain this quantity
of material, clearly indicates that siting of material sites is critical
in minimizing unnecessary adverse impacts to wildlife habitats. This is
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especially important when material sites are used during construction and
throughout the operation phase of a project. Numerous TAPS material sites
will be used during the operational phase for maintenance activities

(e.g. Haul Road, work pad, and spur dikes).

Following material sites, the work pad damaged more wildlife habitat
(10,610 acres) than any other construction activity (Table 9). The high
quality habitat types incurred their greatest losses from construction of
the work pad, followed by the Haul Road and then access roads (Table 10).
High-medium and medium quality habitats also received some of their
greatest impacts from the work pad and Haul Road. The impacts on wildlife
habitats resulting from the Haul Road, work pad, and many of the access
roads are permanent. Secondary effects (e.g. ponding, thermal erosion,
and other drainage alterations) continue in some areas as a result of
these construction activities.

During the timeframe in which the surface impacts of TAPS were
calculated for this evaluation, restoration and revegetation efforts by
APSC had been started but were minimal. The primary purpose of revegetation
with grasses was to establish a ground cover as soon as possible to
minimize erosion. About 575 acres (Appendix II) had been revegetated
with grasses (Plates 21 and 22) at the time of post-construction analysis.
However, it was not until the summer of 1977 (oil began flowing through.
the pipeline in June, 1977) that comprehensive rehabilitation, restoration,
and revegetation measures were implemented by APSC.

Various wildlife species have been observed feeding in revegetated
areas (Plate 22). The overall habitat quality of areas revegetated with
grasses is considered to be similar to agricultural land (i.e. low quality
wildlife habitat) since it provides some food sources but satisfies few
cover and reproduction requirements. APSC also attempted to reestablish
woody shrubs, primarily alder (Alnus spp.) and willow (Salix spp.) in
certain areas along the pipeline, but these efforts have been unsuccessful
to date.

The most important element for minimizing long-term adverse impacts
of gravel-pad construction (e.g. haul roads, access roads, and work pads)
is the implementation of an inter-disciplinary evaluation of alignments
and facility siting during the pre-construction phase of a project. This
type of evaluation provides an opportunity to avoid loss of higher quality
wildlife habitats when acceptable alternatives can be identified. It also
allows for appropriate mitigative measures to be implemented regardless of
the habitat quality. Once the alignment and facility locations are set and
the structures built, the resulting impacts are usually permanent and irre-
trievable. As an example, Section 5 proposed access road alignments were
field checked by a team consisting of:

(1) an APSC representative,

(2) the construction contractor's representative,
(3) an APO field engineer, and

(4) a JFWAT biologist.
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Proposed access routes were evaluated first for actual need and proximity
to adjacent access roads. Following justification of a particular access
road, its proposed alignment was scrutinized with respect to potential
adverse environmental impacts and possible difficulties from a construction
standpoint. In several instances, proposed access roads were moved to
alternate locations or shifts made in the original alignments to avoid
unnecessary loss of higher quality wildlife habitats.

Factors which play significant roles in the selection of material
site locations are the availability of borrow materials that meet con-
struction specifications, economics, potential difficulties associated
with mining the materials, and environmmental consequences. If severe
impacts to wildlife habitats are to be minimized in future projects, it
is imperative that proposed material site locations be evaluated by a
process similar to that discussed above for roads and other project~—
related facilities.

Although the total FEIS estimate of surface requirements for TAPS
was remarkably close to the total extrapolated figures of TAPS impacts
determined by this study, the FEIS projection for surface impacts of
material sites was extremely low (Table 11). This amplifies the importance
of comprehensive, inter-disciplinary, pre~construction planning for
future projects which require large amounts of gravel.

Both industry and government used the inter~disciplinary approach
during the planning phase of the TAPS. This approach also was used to
varying degrees during TAPS construction. There was, however, little
biological input into the alignment planning and construction of the
Haul Road. TAPS impacts on wildlife habitats were quantitatively less
than the FEIS predictions because of two basic reasons:

(1) government design review and field monitoring of TAPS
construction on an inter-agency/inter-disciplinary basis and

(2) a generally comprehensive and enforceable set of stipu-
lations designed to ensure pipeline integrity and protect
environmental values.

Adverse impacts on wildlife habitats undoubtedly would have been
greater had there not been government surveillance and enforcement of
environmental and technical stipulations for construction and operation
of the TAPS. There were many instances, during the construction of TAPS,
where construction philosophies did not coincide with the best means for
ensuring environmental protection. For example, most contractors wanted
a normal work pad width for convenience at a small stream crossing rather
than a "necked down" pad which would have decreased the destruction of
riparian vegetation and minimize instream disturbances. Many contractors
would have preferred to place overburdem spoil from a newly opened flood-
plain material site into an adjacent wetland, stream channel, or floodplain
rather than take the spoils to a mined-out, upland material site for disposal.
The fact that sufficient erosion controls were not implemented, in many
instances, until the summer of 1977 clearly indicates that environmental
protection was oftentimes precluded by construction schedules.
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The TAPS is an unprecedented "working model" of the environmental
successes and failures of a major construction project in subarctic and
arctic environments. Knowledge gained from TAPS is applicable to virtually
all types of future construction projects. As time progresses, the long-
term impacts and cumulative ramifications of TAPS on wildlife resources
will become more apparent, Government and industry both have the respon-
sibility and opportunity to work together to ensure that the expanding
TAPS information base is used to benefit public wildlife resources which
are threatened by the TAPS' operation phase, as well as future develop-
ments in the State of Alaska.

RECOMMENDATTONS

JFWAT's terrestrial habitat evaluation resulted in numerous recom-
mendations, some are applicable to the TAPS' operational phase and
others to future development projects in Alaska, Recommendations are
separated into four categories.

1. General recommendations - possibly the most crucial for
protecting wildlife resources threatened by major projects:

(a) During all phases of project development, an inter-
agency/inter-disciplinary approach must be used to
evaluate the potential adverse impacts of all project
features on wildlife habitats. Examples of projects are:
new facilities in the Prudhoe Bay oil and gas fields, oil
development in the Kuparuk region, Susitna Hydroelectric
Project, and the proposed Alaskan gas pipeline.

(b) Government agencies must ensure that comprehensive
terrestrial (and aquatic) habitat evaluations of proposed
project areas are conducted to identify wildlife (and
fish) habitats in terms of quantity and quality.

(c) Emphasis must be placed on these evaluations during the
preliminary planning and design stages prior to the
construction phase.

(d) Results of inter-disciplinary evaluations must be in-—
corporated into project designs to ensure the protection
of wildlife habitats.

(e) Regardless of the habitat type, unnecessary and avoidable
impacts must be eliminated.

(f) When adverse impacts are unavoidable, the least environ-
mentally damaging alternative must be selected.

(g) Mitigative measures must be applied consistently through-
out project development (e.g. alignment shifts,
minimum pad widths, use of environmentally acceptable
existing facilities, adequate cross drainage, proper
waste disposal, and rehabilitation/restoration of dis-
turbed areas).
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(h)

The project sponsor(s) should be required to adequately
compensate for all significant unmitigated losses of
public wildlife resources as determined by government
resource agencies.

Recommendations for the TAPS' operational phase:

(a)

(b)

(c)

(d)

(e)

(£)

(g)

Periodic government surveillance of TAPS and stipulation
enforcement must continue to ensure the protection of
project-affected wildlife resources.

APSC's oil spill contingency plans, equipment, and
procedures must be periodically reviewed and updated.

APSC should continue to implement rehabilitation and
restoration measures until natural vegetation communities
have clearly reestablished on previously disturbed areas.
Special attention should be given to restoring riparian
willow (HMQ) and shrub thickets (HMQ), especially in
Sections 5 and 6.

Government resource agencies, in cooperation with APSC,
should continue studies of the TAPS' revegetation program
to determine what measures and procedures were successful
for different site conditions. A detailed analysis of
habitat regeneration should be conducted every fifth year
(at a minimum) during the operation phase. This will
assist in determining whether or not adequate rehabili-
tation is taking place.

Resource agencies must work with the Alaska Department of
Transportation (ADOT) and APSC to identify locations
along the Haul Road and work pad where drainage altera-
tions, caused by gravel pads, are affecting adversely
terrestrial wildlife habitats (e.g. thermal erosion,
aufeis, ponding, and downslope dewatering of wetland
communities). It is the responsibility of the land
managing agencies to ensure that corrective actions for
minimizing further damages are implemented in a timely
manner.

Resource agencies must conduct site-specific evaluations
of the effects of gravel pads on wetlands (HQ), wet-
meadow tundra (HQ), and associated biota. This is par-—
ticularly important in areas of the Arctic Coastal Plain
where oil and gas developments have increased signifi-
cantly in the last five years.

Abandoned access roads, camp pads, and airstrips should
be used, whenever technically feasible, as material
sources for maintenance operations in lieu of expanding
or initiating new operational material sites.
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(h)

(1)

Once operational material sites are depleted, they must

be rehabilitated immediately. Revegetation measures must
be applied by the end of the next growing season following
the last use of the sites.

If habitats damaged by TAPS construction and operation do
not reestablish or major spills of crude oil severely
affect wildlife habitats, compensation measures must be
required of APSC to offset serious losses of wildlife
resources.

Recommendations for future o0il and gas pipelines:

(a)
(b)

(c)

(d)

(e)

See 1 (a-h) above.

Existing facilities, unless they have been found to be
environmentally unsound, should be used to the greatest
extent possible in lieu of damaging additional wildlife
habitats. These decisions must be based on an inter-
disciplinary review of potential adverse effects of
existing and proposed facilities.

The potential for cumulative adverse impacts (e.g.
effects of two parallel pipelines on caribou migratiomns,
multiple drainage alterations, etc.) must be analyzed and
appropriate actions taken to ensure that these impacts
are minimized.

The use of snow pads for construction of pipelines and
resulting impacts on terrestrial wildlife habitats should
be further researched.

An inter-agency/inter-disciplinary surveillance organi-
zation must be implemented to review project designs,
monitor project construction, and enforce environmental
and technical stipulations so that impacts to wildlife
habitats can be minimized throughout the project.

Recommendations for future, non—pipeline, development projects
including roads, water-related projects, and mining:

(a)
(b)

(e)

See 1 (a-h) above.

Conduct terrestrial and aquatic habitat evaluations in
preliminary planning stages for all sites being con-
sidered, including alternatives.

Analyze proposed road alignments, material sites, and
other development activities during planning, construc-
tion, and operation phases to identify temporary and
permanent commitments of terrestrial wildlife habitats.

60



(d) Ensure that mitigative measures for unavoidable adverse
impacts are incorporated into project designs and imple-
mented during the construction, operation, and termina-
tion phases. Major development activities must be period-
ically monitored during operation so that unforeseen
environmental impacts (e.g. drainage alterations and
subsequent adverse effects on vegetation) can be cor-
rected in a timely manner without unnecessary habitat
losses for the project duration.

(e) Temporary-use facilities (e.g. construction camps,
airfields, equipment storage areas) must be placed in
environmentally sound locations which can be easily
rehabilitated at completion of use. Recognize that
temporary use of a habitat does not necessarily mean
temporary disturbance. Some habitats are difficult, if
not impossible, to restore (e.g. alpine tundra) and
conventional measures may not be effective,

(f) Restoration and revegetation measures must be applied to
disturbed areas as soon as construction or use of those
areas is completed.

(g) Prior to construction, project sponsors should be re-
quired to post bonds which include assessments for
potential damages to public wildlife resources. Funds
for reestablishing wildlife habitats (both quantity and
quality) also should be included.

SUMMARY

A classification system composed of twelve habitat types was used
to cover type the 2,150 square mile study area. Habitat quality was
determined by evaluating the food, cover, and reproduction requirements
of 24 representative wildlife familites with respect to each habitat
type. An LSD multiple range test was used to rank order the habitat
types into five qualitative groups ranging from high to low quality
habitats.

Construction of the 800-mile TAPS resulted in the loss of approxi-
mately 31,403 acres of terrestrial wildlife habitat. Impacts by land
ownership were: 66.7% (20,939 acres) on federal lands, 28.9% (9,089
acres) on state lands, 4.4% (1,375 acres) on private lands. These
overall percentages are not surprising since federal lands were involved
for about two-~thirds of the TAPS with slightly less than one-third of
the distance being state lands.

Evaluation of the six construction sections indicated that the
greatest quantitative impacts occurred in Section 6 with 10,900 acres of
terrestrial habitats adversely affected by pipeline construction. This
is about 34.7% of the total TAPS impact. Sections 1 and 3 had the least
quantitative impacts (3,561 and 2,946 acres, respectively) which were
expected since the southern sections had some developed facilities prior
to TAPS construction.
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Coastal forest was damaged (and occurs) only in Section 1 and at
the Valdez Terminal. Spruce-deciduous woodland and spruce woodland were
lost in all sections, except Section 6 where forest habitats do not
exist. Alteration of wetlands, shrub thicket, riparian willow, and
unvegetated floodplains occurred in all construction sections. Sub-
alpine habitats were adversely affected in Sections 2 through 5 and
alpine tundra was removed in Sections 1, and 4 through 6. Tussock
tundra was lost in Sections 4 through 6 and wet-meadow tundra was
removed in Section 6. Impacts to agricultural land occurred in the
three southern sections.

The two habitat types receiving the greatest overall impacts were
unvegetated floodplain and spruce-deciduous woodland. The least affected
type was agricultural land.

The work pad, Haul Road, and access roads contributed the greatest
impacts to high quality wildlife habitats. These impacts were both
direct (destruction by gravel pads) and secondary (e.g. ponding and
dewatering downslope).

Material sites damaged more terrestrial wildlife habitats (11,828
acres) than any other construction activity. The work pad caused the
second greatest habitat loss (10,610 acres) with the Haul Road third in
impacts (3,751 acres).

An extrapolation of JFWAT's quantitative findings to encompass all
construction impacts resulted in an estimated 33,500 acres of terrestrial
habitat damaged by the TAPS. This is 935 acres less than the FEIS
prediction (not including the entire 200 foot Haul Road right-of-way)
concerning the land requirements of TAPS. Government monitoring and
enforcement by inter-agency/inter-disciplinary organizations and a
comprehensive set of stipulations are probable reasons the quantitative
impacts of TAPS were less than the FEIS predictions.

Recommendations for lessening impacts on terrestrial wildlife
habitats are made that address the operational phase of TAPS and provide
guidance for future development projects. Detailed inter-disciplinary
reviews should be made of all proposed project features directly affecting
land surfaces (e.g.vroads, pipelines, other transportation alignments,
material sites, construction camps, and other related facilities).

During the early planning stages of a major project, habitat evaluations

of alternative sites should be conducted to obtain an overall understanding
of the quantity and quality of threatened wildlife resources. The least
environmentally damaging alternative should be selected and appropriate
mitigation and compensation measures incorporated into project designs.
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Appendix I: Glossary

Above-ground pipeline: segments of the 48 inch oil pipeline constructed
above the surface of the ground on vertical support members; also called
‘elevated pipeline.

Access road: secondary roads constructed from main highways and the
Haul Road to the TAPS' right-of-way and associated facilities (e.g. the
work pad, camps, airstrips, pump stations, material sites, and disposal
sites).

Alignment sheet (A.S.): APSC divided the TAPS' corridor into segments
or alignment sheets which were used as "blueprints" for site-specific
locations and construction iaformation. There were 138 consecutively
numbered alignment sheets starting with A.S. 1 at the Valdez Terminal
and ending with A.S. 138 at Pump Station 1 near Prudhoe Bay. There were
two supplemental sheets (25A and 53A). Each alignment sheet covered an
area about 5.75 miles long.

Barge ramps: areas cleared on the banks of the Yukon River to provide
docking and working space for operation of a ferry system. This system
was used for TAPS' logistical support prior to the completion of the
Yukon River Bridge.

Below-ground pipeline: segments of the 48 inch pipeline buried below
the ground surface. Below-ground pipeline was constructed normally in
thaw stable soils. '

Camps: facilities used during TAPS construction for housing personnel,
equipment storage and maintenance, and administrative activities.

Disposal sites: areas used for disposal of waste materials (i.e. over-
burden from material sites, ditch spoils, solid waste, etc.) during TAPS
construction.

Exploratory test pits: small, localized areas which were excavated to
verify the presence or extent of gravel materials.

Explosives storage facilities: sites used for the safe storage of
explosive materials.

Material sites: areas from which various materials (e.g. gravels,
riprap) were extracted for use in constructing the TAPS and Haul Road.

Pipe storage yards: cleared areas (usually portions of abandoned
material sites) utilized for storage of 48 inch pipe in 40 and 80 foot
sections, miscellaneous construction materials, and equipment.

Pump station: a facility constructed for housing mechanical pumps and
related machinery used in pumping crude oil through the 48 inch pipeline.
There are twelve pump stations in the TAPS.
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Right-of-way clearing: areas cleared of vegetation in preparation for
construction activities; some cleared areas were not used due to Incorrect
alignment surveying or realignments.

Siltation control facilities: water—control structures (i.e. settling
basins) built to reduce downstream siltation resulting from various
construction activities.

Spur dikes: a river-~training structure, built of gravel materials and
armored with riprap, used for floodplain protection of the pipeline
during severe flooding and scouring conditions.

Thermal erosion: erosion principally caused by a temperature increase
in the thermal regime and subsequent thawing in permafrost areas. Removal
of the insulating vegetation mat is a common catalyst.

Staging areas: sites adjacent to rivers where additional clearing was
conducted (wider than the normal work pad) to provide more working room
for equipment, construction materials, and spoils during river-crossing
pipeline construction.

Unidentified impacts: areas unquestionably impacted by TAPS construction,
but lacking information as to the exact cause.

Valdez Terminal: TAPS facilities located on Valdez Arm which receive
crude oil from the trans-Alaska oil pipeline, provide temporary oil
storage, and transfer oil to delivery tanker vessels.

Work pad: the pad from which the above and below-ground sections of the
pipeline were installed. 1In most instances, gravel materials were used
to construct the work pad. Snow pads and leveled unvegetated flood-
plains were used also.

Work pad erosion: sites where work pad materials (i.e. gravels and
silts) have been transported by water to areas outside of the normal
work pad limits.
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Appendix II: Pipeline Construction-
Related Impacts
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Habitat Type Code
Coastal Forest 01
Spruce-Deciduous Woodland 02
Spruce Woodland 03
Wetlands 04
Shrub Thicket 05
Riparian Willow 06
Subalpine 07
Alpine Tundra 08
Tussock Tundra 09
Wet-Meadow Tundra 10
Unvegetated Floodplain 11
Agricultural Land 12

Note: (1) Plus (+) values indicate acres revegetated with grasses.
Minus (-) values indicate surface acre impacts.

(2) Subscripts under miscellaneous impact figures (e.g. 121.37)
refer to habitat type code.
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S/

Canstruction
Section:Terminal

Ownership: Private

TERRESTRIAL HABITAT EVALUATION - TAPS

Form #o. 1, Sheet 1 of 16

PIPELINE CONSTRUCTION-RELATED IMPACTS

Habitat Haul Work Access
Type Road Pad _Roads
Code + - + - +

+

Camps

Pump
Station
+

5

Material
Sites
+ -

Disposal
Sites
+ -

Spur
Dikes

Misc.

Subtotal
+ -

01

129.3

129.3

02

03

04

0s

516, 5]

516.5

06

07

08

09

10

11

12

Subtotal

&645.8

Total

645.8

Misc. Impacts: pipeline terminal facility = 129.31 + 516.55 = 645.8
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Conutruction
Section: 1

Ownership: Federal

TERRES FRIAL HABITAT EVALUATION - TAPS

Form Mo. 1, Sheet

PIPELINE CONSTRUCTION~RELATED IMPACTS

Habital Haul Work Access Pump Material Disposal Spur

Type Road Pad Roads Camps Stations Sites Sites Dikes Misc Subtotal
Cade t - + - + - + - 3 - 1 - + - -~ 1 - + -
1

Q2 767.5 54,2 58.7 79.5 231.8 110.1 d12.3 1414,
0 149.2| 0.1 5.2 4.4 188, 9
A 168.2 7.1 5.6 14.2 0.8 195. 9
(b 30.6 1.1 1.7 2,3 {34.7 16.51 29.8 20.5 96, 2
Lils o

.

(LT

0y

10

bl 0.2 28.2 4.3 32.7,
12 4.6 1.0 39.2 33.5 78.3
Subtolal 4.6 }1115.9 62.7 { 1.0 | 58.7 79.5 | 40.9]270.8 |35.8 ]163.3 16,5 1177.3 98.8 ligz7.8

airstrips = 12.2

2

+ 3.65 = 15.8; explosives storage facilities = 1.62 = 1.6 pipe storage yards

refrigerated pipe test facility = 2.4 = 2.4; right-of-way clearing =

0.72 4

+°32.2, + 0.8

4

= 33,7; staglng areas

A

93.12 + 26.25 = 119.3;
2.32 + 2.23 = 4.5



TERRESTRIAL HABITAT EVALUATION ~ TAPS

Form Mo. 1, Sheet 3 of 16

Cons Lruc Lion
Sew Lo 1

Uviesdiip: Slate

PIPELINE CONSTRUCTION-RELATED IMPACTS

LL

Tatr et ] THaad T Work Access Pump Material Disposal Spur

type toad Pad Roads tations Sites Sites Dikes Misc. Subtotal
Sude ] to oo - S S SN S N B - - v
.(ll 253.8 19.5 39.9 39.9 564.8 0.8 408.
[§74 216.1 23.8 26,2 .4 22.6 13.0 3.7 396.
g3 0.8 5.2 3.0 6.2 5.4 20.
1) 17.9 0.3 2.3 1.5 0.8 L.4 24,
(05 173.6 12.6 31.4 71.6 17.¢6 23.7 330.
h B

u7

g 26.5 0.5 3.2 5.3 4.2 39.
0y

b

I 26.5 14.4 18.1 216.6 4.3 279.
Lf o 17.6 3.5 6.0 23.6 3.
Sublolal 715,2 76.3 121.8 17.6 ] 431.5 6.0§101.8 46.8 10.5 23.6]1503.9
Mise. dmpacts: staging areas = 5 + 5.43 + 1.4,' = 10.5
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Construction

Section: 1

Ownership: Private

TERRESTRIAL HABITAT EVALUATION - TAPS

Form Mo. 1, Sheet 4 of 16

PIPELINE CONSTRUCTION-RELATED IMPACTS

Habitat

Type
Code

4

Haul
Road

Work
Pad

Access
Roads

+

Camps

Pump

Stations
4 -

Material
Sites
+ -

Disposal
Sitas
+ -

Spur
Dikes

Misc,

Subtotal
+

-

01

16.4

30.9

47.7

02

42.5

2.9

0.6

12.7

5.7

64.4

03

04

5.1

05

2.4

1.6

06

07

08

09

10

11

12

Subtotal

67.2

43.6

10.2

Total

126 .8
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Construction
Section

Ownership:

2

Federal

TERRESTRIAL HABITAT EVALUATION - TAP3

Form Mo, 1, Sheet 5 of_1

PIPELINE CONSTRUCTION-RELATED IMPACTS

Habitat Haul Work Access Pump Material Disposal Spur
Type Road Pad Roads Camps Stations Sites Sites Dikes Misc. Subtotal
Code A - + - + - + - + - + - + - + - + - + -
01
02 219.9 742 0.9 112 53.4 6.6 9,6 ] 308.8
03 497.6 11.4 5.6 39.7 60.7 63.4 19.9 17,8 716,2
04 25.2 3.3 1.1 29.6
05 30.9 1.7 1.6 14.2 30.3 | 1.4 30.3 49.8h
06 42.7 0.6 1.3 14.4 1.5 3.4} 7.0 {23.9 7.0 +87.8
07 326.7 1.4 26.5 94.6 64.6 24.0 24.8 592.6
08

09

10

11 134.4 1.3 46.6 8.6 851.6 5.8 71.1 144.6 12640
12 6.2 31.6 11.0 48.8

. Total
Subtotall 1277.4] 6.2 {53.6 56.0 100.4}31.6 j1079.3] 11.0) 140. 4 11¢.4] 37.3§223.3 86.1 13049,5

Misc. impacts: accessory river training structures = 11.46 + 113.6;, = 125.0; material stockpiles = 10.8;; = 10.8; pipe storage yards

9.6, + 6.5

impacts =

3 + 12.56 + 12.611 =

7.611 = 7.6

41.2; right-of-way clearing = 11.4_ +

3

1.14

+ 24.57

= 37.3; staging argas = 1.45 = 1.4; vunidentifiable



TERRESTRIAL HABITAT EVALUATION - TAPS

Form Mo, 1, Sheet 6 of_16
Construction

Section: 2

Ownership: State

08

PIPELINE GONSTRUCTION-RELATED IMPACTS

Habitat Haut Hork Access Pump Material Disposai Spur
Type Road Pad Roads Camps Stations Sites Sites Dikes Misc. Subtotatl

+ - + - + - + - + - + - + - - + - + -
01
02 151.7] 4.9 0.2 64.9 9.4 2.5 233.6
03 205.6 14.0 1.9 22.1 36.0 5.6 6.7 291.9
04 160.7 11.4] 33.2 205 .3
g5 12.6 1.9 109.7 2.51 10.1 310.11126.7
06 77.4 14.0 1.8 0.4 6.3 5.6 1.9 107 .4
a7 191, 2.1 7.0 3.7 22.2 9.2 1.5 4.8 247.5
08
09
10
11 3.5 1.1 1.6 259.4 2.6 8.7 276.9
12 18.5 18.5

Total

Subtota) 803. 1 49.4 12.5! 10,1} 18.51478.3 96.7 15,21 10.1 24.9 28.641489.3

_Misc. impacts: channelization = 8.711 = 8.7y explosives storage facilities = 1‘56 = 1,5; right-of-way clearing = 5.53 + 4.67 = 10.1;

staging areas = 2.

52

= 2.5; unidentifiable impacts =

1‘23

= 1.2



T8

Construction
Section:

\Ownership: Private

TERRESTRIAL HABITAT EVALUATION - TAPS

Form Mo. 1, Sheet 7 of_16

PIPELINE CONSTRUCTION-RELATED IMPACTS

Habitat Haul Work Access Pump Material Disposal Spur

Type Road Pad Roads Camps Stations Sites Sites Dikes Misc. Subtotal

Code + + - + - + - + - + - + - ~ + - + -

gl

02 27,5 1.4 55.1 28.2 32.0 144.2

03 37.9 5.8 2.5 17.0 1.8 8.9 73.9]

04 10.7 10.7

05 2.1 0.7 12.4 15.7

06

07

08

08

10

11 0.6 3.3 3.9

12 0.5 0.5
Total

Subtotal 75. 3 7.9 55,1 43.1 17.0 1.8 44 . 2] 248.4

Misc, impacts:

pipe storage yards = 25.04 + 8.95 = 34.9; staging dreas = 6‘02' + 3.311‘ = 9.3



8

Construction
Section 3

TERRESTRIAL HABITAT EVALUATION - TAPS

Form Mo. 1, Sheet g of_1s

Ownership: Federal

PIPELINE CONSTRUCTIOM-RELATED IMPACTS
Habitat Haul Work Access Pump Material Disposal Spur
Type Road Pad Roads Camps Stations Sites Sites Dikes Misc. Subtotal
{ode + + - + - + - + - + - + - - + - + -
01
02 569. 9 127.0 33,2 44.1} 308.2 48.2 17.8 1148, 2
03 331,27 41.2 4.2 51.7 33.5 15.9 478.2
04 1327 12,6 14,7 8.6 6.9 32.3 217.8
05 26.1 2.2] 291 2.0 1.91 3.6 13.7 18.5) 34.9
06
07 14.5 14.5
08
09
10
11 9.5 3.9 13.4
i2 1.1 9.5 9.5] 1.1

Total

Subtotal 1059.4‘ 189.0) 2.9} 49.9 4.3 1.9)377.3} 9.5] 88.8 13.7} 66.0 28.0)1908.3

Misc. impacts:

5.6, + 4.03 + 12.7, = 22.3

2

airstrips = 8.05 + 12,04 = 20.0; barge ramps = 4.22 + 7.64 = 11.8; pipe storage yards = 11.93 = 11.9; staging areas =



€8

TERRESTRIAL HABITAT EVALUATION - TAPS

Form Mo. 1, Sheet 9 of _16
Construction —_— T
Section: 3
Ownership: State

PIPELINE CONSTRUCTION-RELATED IMPACTS

Habitat Haul Work Access Pump Material Disposal
Type Road Pad Roads Camps Stations Sites Sites
+ -

Spur

Dikes

Subtotal
+

Code + - + - + - + - - + - +

01

02 218.5 5.8 13.4 3.1 75.8 0.2

324 .5

03 144.4 48.2 0.1 20.8 7.7

234.4

04 88.4 1.0 11.9

104.J

05 19.00 21.1 5.3

21.1

25.6

06

07

08

09

10

11 1.7

12

»

Subtotal 472.4 21.1 55.0 25.4 3.1 101.9 7.9

To

- 21.1

al

693.1

Misc. impacts: elevated pipe test facility = 3.54 = 3.5; exploratory test pits = 1.43 = 1.4; pipe storage yards

staging areas = 7.35 + 1.35 + 2.1;y = 10.7

11.83 = 12.2;




%8

Construction
Section: 3

Ownership: Private

TERRESTRIAL HABITAT EVALUATION - TAPS

Form Mo. 1, Sheet 18 of_16

PIPELINE CONSTRUCTION-RELATED IMPACTS

Habitat Haul Work Access Pump Material Disposal Spur

Type Road Pad Roads Camps Stations Sites Sites Dikes Misc. Subtotal

Code + - + - + - 1+ - * - + - + - - + - + -

01

02 121.4 0.5 37.4 31.4 6.4 197 . 3]

03 5.5 5,5

04 5.6 4.5 0.4 10.5

05 25.7 9.2 13.6 48.5

06

07

08

09

10

11 45.6 8.1 53.7

12 7.4 19.9 27.3
Total

Subtotal 211.4 a.5 37.4 73.1 20.4] Léz,a

Misc. impacts: elevated pipe test facility = 0.4y = 0.4; pipe storage yards = 13.65 = 13.6; staging areas = 6.4y = 6.4
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TERRESTRIAL HABITAT EVALUATION - TAPS

Form Mo. 1, Sheet 311 of 35 _
Construction
Section 4

Ownership:  rederal
PIPELINE CONSTRUCTION-RELATED IMPACTS

Habitat Haul Work Access Pump Material Disposal Spur
Type Road Pad Roads Camps Stations Sites Sites Dikes Misc. Subtotal
Code + - + - + - + - + - + - + - + - ¥ - + -
0
02 415.7 4370 73.0 45.4 26,6 577, 0.4 5.1 54.8 1634.9)
03 541.3 692.9 75.4 47.0 14.0 270.8 24.4 12.9 103.9 1782.6
04 147.3 164.1 36.1 26.3 1.5 49.4 424.7
05 49.7§ 12.9} 32,4} 2.2 |16.6 31.4 6.6 § 20.9} 1.9 36.0 | 132.6
06 19.9 32.4 5.1 6.7 4.5 13.4 8220
07 J172.3 263.8 56.2 41.5 171.3 3.3 708.4
08 12.8 2.1 7.6 22.5
09 85.0 §9.9 11.8 0.2 12.1 4.1 2.7 205.8
10
1 0.4 1.5 54.4 1.9 17.8 76.0
2 163.7 3.5 167.2
Total
Subtotal l431.4.12.9 lrzth 2.2 1276.3 134.1 40.6 1163.712157.7) 3.5 }32.2 26,51 20,9 243.7 203,21 5060, 5
Misc, impacts: accessory river training structures = 0.42 + 0.73 + 0.54 + 3.06 + 3.311 = 7.9; airstrips = 41442 + 89.33 + 48.54 + 1.95

+ 10.46 + 8.511 = 200.0; explosives storage facilities = 2.79 = 2.7; right-of-way clearing = 9.8 + 8.1 + 0.4 = 18.3; survey line
2 3 4

clearing = 2.63 = 2.6; unidentifiable impacts = 3.02 + 3.23 + 6.0 = 12.2
11~ -
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TERRESTRIAL HABITAT EVALUATION - TAPS

Form Mo. 1, Sheet 12 of_16
Construction

Section: 4

Qwnership: State
PIPELINE CONSTRUCTION~RELATED IMPACTS

Habitat Haul Work Access Pump Material Disposal Spur
Type ‘Road Pad Roads Camps Stations Sites Sites Dikes
Code + - + - + - + - + - + - + - + -

Misc.

Subtotatl

+

03

02 0.3 1.4

03

04

05

06

07 0.4 2.4

08

09

10

11

12

Subtotal 0.7 J.J

Total




L8

TERRESTRIAL HABITAT EVALUATION - TAPS

Form Mo. 1, Sheet 13 of_ 16

Construction

Section 5
Ownership: Federal

PIPELINE CONSTRUCTION-RELATED IMPACTS

Habitat Haul Hork Access Pump Material Disposal Spur
Type Road Pad Roads Camps Statfons Sttes Sites Dikes Misc. Subtotal
Code + - + ~ + - 4 - + - + - + - - - + -
01
02 64.0 121.0 14.8; 36.1 206.4 3.5 6.8 8.0 460.6
03 204,94 152.2 9.6 36.1 7.4 4.2 414.,1
04 56.9] 124.9 9.8 1.2 3.1 32.6 228,7
1133 33.6 18.0 3.0 5.9 60,5
06 115.3 266.3 24.4 24.2 457.9 4.1 12.5 904.7
07 42.3 54.9 2.7 19.9 29.4 0.2 149.4
08 145.8 76.5 0.6 16.2 6.9 246.0
09 122, 9 77.9 6.4 3.0 23.8 3.7 237.7,
10
11 51.1 199.7 4.8 490.1 1.4 25.2 772.7
12 57.3 57.3
Subtotal 836.8 1091.4' 76.] 83.2 57.3 1267.0 3.5 23,1 93.3 57.313474.4
Misc. impacts: accessory river training structures = 2.23 + 6.611 = 8,8; airstrips = 3.42 + 1.23 + 29.74 + 8.66 + 3.79 + 0.411 = 47,03

exploratory test pits = 0.27
+0.8_+2,1 + 8. = 14.6; = 1.
0 83 2 16 8 411 14.6; trafficking in floodplain = 1 511

= 0,23 pilpe assembly areas = 4.011 = 4,0; siltation control facilitieg = 0.88 =

[}

workpad erosion = 6.1B = 6.1

0.8; staging areas = 3.32
1.5; unidentifiable impacts = 1.32 + 2.94 + 1.86 + 4.311 = 10.3;



(o]
co

Construction
Section:

Ownership: Private

TERRESTRIAL HABITAT EVALUATION - TAPS

Form Mo. 1, Sheet 14 of_le

PIPELINE CONSTRUCTION-RELATED IMPACTS

Habitat

Type
Code

+

Haul
Road

Access
Roads

g

Camps

Pump
Stations
+ -

Material
Sites
+ -

Disposal
Sites
+ -

Spur
Dikes

Misc.

Subtotal
+

01

02

03

0.

04

1.4

05

0.4

06

07

08

09

10

11

12

Subtotal

Total
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TERRESTRIAL HABITAT EVALUATION - TAP3

Form No. 1, Sheet 153 of 16
Construction
Section 6

Ownership:  Federal
PIPELINE CONSTRUCTION-RELATED IMPACTS

Habitat Haul Work Access Pump Material Disposal Spur

Type Road Pad Roads Camps Stations Sites Sites Dikes Misc. Subtotal
Code + - + - + -1 ¢ - + - + - + - + - + - + -
0l

02

03

04 51.5 47,3 10.2 9,2 2.8 11.5 2.5 35.8 170,8
05 6.0 4.4 1,2 1 0.4 12.4
06 72.3 247.4 21.8 13.4 1.3] 3.3} 580.3 17.4 3.0 72.7 3.3}029.6
07

08 23.9 23,2
09 832,0 651,7 115.5 15.9 61.3 486,56 12,2 0.5 39.6 p2715,5
10 23.3 113.d 3.9 1.4 3.6 25.2 170.4
1} 0.2 89.8 16.7 1684 .2 0. 1 81.9 1822.9
i2

Subtotal 985.3 1154.4 169.3 98. 5 67.0] 3.3 2736.4 35.7 3.6 255.2 3.315505.3
Misc. impacts: accessory river traiming structures = 0.76 + 1.09 + 11.511 = 13.2; alrstrips = 22.36 + 27.89 + 30.310 + 7.711 = 88.1;
exploratory test pilts = 0.26 + 0.9g = 1,1; explosives storage facilities = 0.16 + 1.19 = 1,2; slltatlon centrol facilities = 5.59 =5.5;

staging area = 46.36 + 3.3, + 30.7 0 + 48.111 = 128.4; trafficking in floodplain = 0.76 + 14.61 = 15.3; unidentifiable impacts = 2.4

9 1 1
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Construction
Section 6

1

Ownership:

State

TERRESTRIAL HABITAT EVALUATION - TAP3

Form Mo, I, Sheet ;. of 15

PIPELINE CONSTRUCTION-RELATED IMPACTS

Habitat

Type
Code

Haul
Road
+ =

Work
pad

Access
Roads

Camps
+ -

Pump
Stations
+ -

Material
Sites
+ -

Disposal
Sites
+ -

Spur
Dikes

Misc.

Subtotal
+

-

01

02

03

04

0%

06

78,3

17.8

107.0

348

212.7

07

08

09

7.1

5.4

1.0

13.5

10

hae.2

664.9

E3’0

43.5

53.5

3.7

13.5

0.1

352,4

n

46.6

73.3

3 680.6]

3815 .0

12

17.6

23.6

Subtotal

492..1

295.4

75,1

49.5

53.5

17.613791.3

6.0

13.5

11.6

11.6

Total

23.6

5393.6

Misc. impacts:

accessory river training structures = 4.8

6

+ 5,2

11 = 10.0; unidentifiable impacts = 1.6

11

= 1.

6



Appendix III: Wildlife Evaluation Elements
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WILDLIFE EVALUATION ELEMENTS

LARGE MAMMALS

CERVIDAE

(Common Name) (Scientific Name)
CATIDOU: s s tavsvecosossocsosnessccsasnsssassancsssnsssasssssss Rangifer tarandus
MOO S e o e evovosessnassossesoseassasssascsensssacsassssssssesssees Alces alces

BOVIDAE

BiGOme e v eveuoosoeoenennesosnasossssassssassasesasssecssssss Bison bison
DAll ShEEP.veseecssneososossaosssassssaossasassacassscsssess Ovis dalli
MOUNEAIN BOAL.uceesseseossosssssoscaccsnssnsanssassessessss OrTeamnos americanus

URSIDAE

Black DeAT. cevseseosescssesosssecssssesessssssnessssssesesss Ursus americanus
Brown/grizzly Dear..cecececscsscssesssesssssasnsnnseasenssss Ursus arctos

CANIDAE
WOLE e s oeseoooneeeoennsanesnoencsnsssssonssssasssssssseasnssssss Canis lupus

SMALL MAMMALS

MUSTELIDAE

Marten..ceseseses Ceseceeccsccecesssssssssscssacsscssacssccses Martes americana
MiTKe o o e o eneocoavsesnnesesnsecssesesasseseseassssnscacsnsess Mustela vison
Shorttail Wweasel...eeeeeseasassecssosssosssuasosssasoncsscssss Mustela erminea
RIVETY OLL @Y e vaeeeseanoocsceesessssssssnsascsessansssssasasss LUtra canadensis
WOLlVeTine ..o eeeeeseecensssssasssssnsssassossssssssssssesssss Gulo gulo

LEPORIDAE

SNOWSNOE hATE.veveeeeesossonsnossacsvascssssesnasesssasessss LEPUS americanus

CANIDAE

Arctic fOX.e.eeveeeoeioonsosesssssessssosessoansssssnsasense Alopex lagopus
Red fOX.eeceoenevocsaensasssssoassssessscsssoseasonsss .+2+. Vulpes vulpes

CRICETIDAE

DEEY MOUSE . csesroscssosasanecsssasssescsnasssnssssssasssssess Peromyscus maniculatus
Brown lemming...ceeeeescosssscssesccscsccnccssasnacsesesssss Lemmus trimucronatus
Northern bog lemming....eceeescacoscssessasosscccsssssnses Synaptomys borealis
Tundra red-backed vole...veseeeeceseeanececsveecoesseessss Clethrionomys rutilus
Alaska VOle...seeeeoeoaseseasesssasasesesosssnseasssnsesssss Microtus miurus
Meadow VOle...iiieeessseassesasseassssssosssecnssecsssnsssssss Microtus pennsylvanicus
TUNAYA VOlE.veioerorsvsssenssososesssassescssscsesonoscse . Microtus oeconomus
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BIRDS OF PREY

BUTEONINAE
(Common Name) ‘ (Scientific Name)
Bald eagle.ssesesessecsesnsnossarsnesansnenssssensesesss Haliaeetus leucocephalus

Golden eagle..... teeeeee tesesensraeseasenssnesasssnssess Aguila chrysaetos
Red~tailed hawk...iveesscnsasesaserocasnessnarannnessssss Buteo jamaicensis
Harlan's hawK...eeeseeseesossnsosassoransansesseanssssss Buteo j. harlani
Rough-legged hawk...seeseveveccsosrsecscacesscaesonsnsasssss Buteo lagopus

FALCONINAE

American kestrel....cececeasceosnssesssnsccancnnscesasass Falco sparverius
GYrfalcomaesessosessasnasenasascenssossessscsanssasssssass Falco rusticolus
Merlin....cvcvvevenconnnnns cevesaenuns Sevssessunraaanme .. Falco columbarius
Peregrine falcon...ceevrieeceannnes ceraneas ceceaesasenes . Falco peregrinus

ACCIPITRINAE

GoshawK..vivesavessesenarssossansessassanassasasssensasssss Accipiter gentilis
Sharp-shinned hawk...e.oeiveeireocoerensnessnanseces ee+o. Accipiter striatus

STRIGIDAE

Great horned owl...cceveevracocannanas cesesrescsesssssss Bubo virginianus
Great gray OWl...eeusveveeeenssennessasennsssnrasseanass 9CLEiX nebulosa
Hawk OoWl...iiiueoeunsoccecnasnnnssnsssnsasnnnns ceesssesss Surnia ulula
Short-eared owl...uieeeveesncnctacesososasanannnea seeses Asio flammeus
SNOWY OWl.eeeronsesonsnanesnesassssssssesnsssseasnsnseasss Nyctea scandiaca

UPLAND BIRDS

TETRAONIDAE

Ruffed grouse..c.ieiereieeereceocnanrssacanans ceeeacan .. Bonasa umbellus
Spruce groUSE..sieessessnssssssasssavassssssresasssssess Canachites canadensis
Rock ptarmigan...ceceeeresesscesessannesuonenncnacnns «++. Lagopus mutus
White-tailed ptérmigan.................................. Lagopus - leucurus
Willow ptarmigamessveeecsssserosceasannnnassaennssssasss LAZGOpPUs lagopus

TURIDIDAE

ROBIN.eueeeeneronensoesasnsoseraesrcsnsrssanannsoasessssse Turdus migratorius
Gray-checked thrush......cccttietecitettecesenccincnssss Catharus minimus
Hermit thrush.ieceesesessorsessscsssssscsacasvesssvasnsesses Catharus guttatus
Varied thrush..ceicivercciinieasseronecsannssonnnns eses+ LXOreus naevius
Wheatear.ceeeeseesseeiectaseasscsnsssansssassssansassass. Oenanthe oenanthe
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(Common Name)
Pine grosbeak.....c.....

Gray-crowned rosy finch...eeeveieeenneeacennses

Redpoll.....
White-winged crossbill..

FRINGILLIDAE

Savannah SPATTOW.seesesosssrecsersssscasssscssnscsocsccsnssas
Dark-eved junco..e.ececeece.

Tree SPATTOW:eesseerrearssssasssssosssnsssasssscssssassscsas

White-crowned sparrow..

Lapland 1ongSPUTr..eeeeseecesesscsosnosconcassn

Snow bunting.....

Gray jayeseeees

Black-billed magpie.ceeeeeceneene

CoOommon raven..eeseses

Canada goose......

White—fronted goose...eeeuveennn

Snow goose.....

American
Mallard.
Pintail....
American
Northern

Greater SCAUP:ceccssesecssessssssssssscscsss

Lesser sCcauPecesess
Barrow's goldeneye.......
01dsquaw..eesessesssessnss
Harlequin duck.........

green-winged teal.

e e o000 s 000000

CORVIDAE

WATERFOWL

ANSERINAE

- ANATINAE

WigeOMe s et eesvereeccososcessssssoscseassecssenssssacsas

shoveler..eeeeeosovscoosnsocas

AYTHYINAE

King elder..ieeceeeeeeseacoesoconsnccccnsncccanssnssossnansa
White-winged SCOLET..cieeeececerssccncersessssssssssssascasses

Trumpeter sSwan.....

Whistling SwWan...eceeeeseeccososoancsvosnns

CYGNINAE
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(Scientific Name)

Pinicola enucleator
Luecosticte tephrocoti
Carduelis spp.

Loxia leucoptera -
Passerculus sandw1chens1
Junco hyemalis

Spizella arborea ;
Zonotrichia leucophrzsf
Clacarius lapponicus
Plectrophenax nivalis

Perisoreus canadensis
Pica pica
Corvus corax

Branta canadensis
Anser albifrons
Chen caerulescens

Anas
Anas
Anas
Anas
Anas

grecca
platyrhynchos
acuta
americana
clypeata

Aythya marila

Aythya affinis

Bucephala islandica

Clangula hyemalis

Histrionicus histrioniC

Somateria spectabilis

Melanitta deglandi

Olor buccinator

Olor columbianus




OTHER WATER/MARSH BIRDS

GAVIIDAE
(Common Name)
Arctic loon...eeveoe cesseecscecsneanesan cecsevrectnsensn
Common 1OOM..eseenncoeeoas ceesenseannn seeesesssssssennens
SCOLOPACIDAE
Common SNipe..ivceeverrescenons Ceessecsssesecscnssesaenns
Upland sandpiper....ecevescecesess ceerenacas ceeeasasenns
Spotted sandpiper........ cresessseenanns seeseesensaaans .
Solitary sandpiper..... Cesesecteenetnaneenesesasennens .o
Wandering tattler........ S eseesesesecsesasasssasanannnnn
Lesser yellowlegsS..eeeo.. ceesss s esaanenns ceeeane ceenue
Baird's sandpiper.......... ceresnen G retdccreeenesreannan
Dunlin..eeveseonecessescesnns et seeerseceantastetasennnnas
Pectoral sandpiper..vieeececesescesessocnasanas cesteescrenans
Semipalmated sandpiper..ccieceececececacosscnnns ceeseenns
PHALAROPODIDAE
Northern phalaropPe.cesescecesseceseseossssssesasasscnnss .
Red phalarope....... cesesecsesnsesecanan sessescssensens
CHARADRIIDAE
American golden PlOVeT....ceveereenaccasasnaansn Ceeene
Black-bellied pPloVer...eeeererncocsrssassseansnsnansansa
Semipalmated plover..veeessessaceceann ceesesesrsesesanas

95

(Scientific Name)
Gavia arctica

Gavia immer

Capella gallinago

Bartramia longicauda

Actitis macularia

Tringa solitaria

Heteroscelus incanus

Tringa flavipes

Calidris bairdii

Calidris alpina

Calidris melanotos

Calidris pusilla

Lobipes lobatus

. Phalaropus fulicarius

Pluvialis dominica

Pluvialis squatarola

Charadrius semipalmatus




Appendix IV: Rating Entries and
Contingency Tables
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L6

TERRESTRTAL HABITAT EVALUATION-TAPS

Qualitative Phase

flabltat Type: Coastal Forest Sheet 1 of 12 Code Number: 01

WILDLIFE EVALUATION ELEMENTS

Large Mammals Small Mammals Birds of Prey Upland Birds Waterfowl Oth:;‘; Ne;;g:/
Q
2 o 2 al 3 ¢
] HTEHEEIRNE 2 . g o I I
Sl ol ol b Bl Sl ot S0 ] S1EL S 2L 8] 2] 8] B sl &l a] 8] 5] 8f=
L] L] o a ~ Ll a H d 3 Cal ~ [w] o :‘ o Bl S el a < (=9 H o
SR 0 T B - R T I Rl ] I I ] I IR i I Y | ] B s
. ﬁ P @ d 0 o d - o — o [T Y] L o 0 ':; '5 0 > I_o‘ ﬁ H
B1OLOGLCAL 2 of bwid 3] ¢ ] o H 3l o o I vl 3 H sl gt 8l 21 & ol of =2 =
| PARAMETERS Al oo =} Af of al x| < wl] =} & 2 B <] S ol el Sy tmm il
Food : L L juM 1M FIM L L M J1LM L HM JHM L HM | LM LM L L NA §NA NA L NA |NA 0 5 5 9
Cover il Ll B PuMin L JiMfidjn JM fn H Jiv il Jovfumfolu [NajNA fBAJ L JNAFNAT 6 |2 6 15
Reproductlon 7 YNA JiM JLM JuM § L L] oMM L juM JuM Liuw fim i oL dmdnNa JNAf L JNAINAY 1 J4 6 18
Subtotal
Aunl feat lons 3 ]2 3 13 3 3 3 31313 13 |3 3y 3 3 3 313 1§ 0 og 3 0 0
Tutal Applicatiens: 57 Total Ratings

High (W) « v o v v o T
High-moderate (1) ., 11 )
low-moderate (LM). . 17
Low (L) « « v v « «o 22



CONTINGENCY TABLE

Habitat Habitat
Type: Coastal Forest Code: 01
Count Rating Category*
Row % H HM M L Row
Column 7 Total
Total % 1 2 3 4
1 0 5 5 9 19
0 26.3 26.3 47 .4
@ 0 45.5 29.4 40.9
a 0 8.8 8.8 15.8 33.3
81 Food
E
g 2 6 2 6 5 19
3 31.6 10.5 31.6 26.3
- 85.7 18.2 35.3 22.7
gf Cover 10.5 3.5 10.5 8.8 33.3
o
=] 3
= 1 4 6 8 19
g 5.3 21.1 31.6 42.1
14.3 36.4 35.3 36.4
Reproduction 1-8 7.0 10.5 14-0 33-3
7 11 17 22 57
Column Total 12.3 19.3 29.8 38.6 100.0
Raw Chi Square: 11.42934 *High (H)
High Moderate (HM)
Degrees of Freedom: 6 Low Moderate (LM)
Low (L)
Significance: _ -0760
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lHabirar Type:

Spruce-Deciduous Woodland

TERRESTRIAL BABITAT EVALUATION-TAPS

Qualitative Phase

Sheet

2

of 12

WILDLIFE EVALUATION ELEMENTS

Code Number: 02

Large Mammals Small Mammals Birds of Prey Upland Birds Waterfowl Oth;; Wz;;;:/
b1
: g 3 HEAE
. il s BB I EINEINEIN IR ERIE
HIEIEIRIE IR E IR EIE I I E R
ot 9l 919 o M) o 7} 19 o [¥ bl al A b0 wt ul A [ I | ) @ o Subtotals
» ~ sl o [* - (1) Q u ~l Ee H o =] E ] L 0 d " — — o]
A H > ] [=] [/}] (=% [ Ll o ~ u 2] o H o (2] o H (V] » ]
BTQLOGLCAL o 7] H 5] é‘ Q 3 H ] o d o @ ] &: [*) 5 5 S 3 ] Q E E
PARAMETERS Q m] plo = o mf k] 4 1} 2R N2 5} kS ol nif ] O M b M
Foud HM L HM 1M HM | HM HM | HM LM L H HM H H HM HM L L NA | NA §NA L NA NA 10 1
Covur H L H 1L HM | HM HM | HM H 1M H H H H HM H L L NAJ NA INA L NA NA 5 1
Reproductlon Lojoa fJim oM JumfuM f LMfud F UMM JH M §H JH JIM JHM J L L} LMINAJNAJL JNA | NA 7 5
Subtotal
oot teacdons 1 302 P 3333 I3l sl a3 133 I3 s prjojojajoje
Total Appllcatilons: 57 Toral Ratings
High (1) . . . . . . 15
High-moderate (HM) . 22
Low-moderate (LM). . 7
13

Low (L) . « « + & «&




CONTINGENCY TABLE

Habitat Habitat
Type: Spruce-~Deciduous Woodland Code: 02
-2
Count Rating Categorv*
Row 7 H HM M L Row
Column % Total
TOE@_J. ‘Z 1 2 3 4
1 3 10 1 5 19
15.8 52.6 5.3 26.3
g 20.0 45.5 14.3 38.5
Q 5.3 17.5 1.8 8.8 33.3
41 Food
g
it 2 9 5 1 4 19
& 47.4 26.3 5.3 21.1
— 60.0 22.7 14.3 30.8
8| Cover 15.8 8.8 1.8 7.0 33.3
i
S 3 3 7 5 4 19
° 15.8 36.8 26.3 21.1
M 20.0 31.8 71.4 30.8
Reproduction 5.3 12.3 8.8 7.0 33.3
15 22 7 13 7
Column Total 26.3 38.6 12.3 22.8 100.0
Raw Chi Square: 11.25255 *High (H)

High Moderate (EM)
Degrees of Freedom: _ 0 _ Low Moderate (LM)

Low (L)
Significance: .0809
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Habitat Type: Spruce Woodland

TERRESTRIAL HABITAT EVALUATION-TAPS

Qualitative Phase

Sheet

3

of 12

WILDLIFE EVALUATION ELEMENTS

Code Number:

03

Large Mammals Small Manmals Blrds of Prey Upland Birds Waterfowl Onhzg “;‘;;S:/
3
q @ @ gl 31 =
| 3l e 1IN E 5 ol e 23S
TFAE EIREIEEI I FIEIF IR I F IR I E IR R R
< a] s | o ~] ] « 33 al 4] = o ol o a1 3] 4] 81 4 q ol o] Bl w
A} ol 9o o)l ] o o o] o] & o] @l ool 4 ol ] [ Al ot 9] & Subtotals
elst2lstr sl alsyr at g elal =l a8loytal el alsalsl o 3l of <5
BLOLOGICAL 3 gl o1 8 i} ¢} 8 b el o o wf B 14 st 51 gl & > al of =) &
PARAMETERS o~ 3 (5] = = (5 =) =y < vy 1] £ = ] < 4] [ 19 (3] HM w i
Food LM L L L LM L L LM L L IM} LM JIM M LM IM L L NAL KA NAR L NA NA 0 9]10
Cover LM L M IMPLM] L IM] LH MM HMl HM HM M LM HM L L RA] NA NAY L NA NA 4 10 5
Reproduction Ljna jL LMl L] o g Mo M {iM L ML LI L naf naji fna j A 0 9110
Subtotal
Apolications 11213 31313 3 113 3 31 3313 313 310313 10 013 [/ W]
Total Applicavions: __ 37 Total Ratings
High (W) . « . . . .
High-moderate (HM) . 4
Low-moderate (LM). . 28
25

Low (L) . .



CONTINGENCY TABLE

Habitat

03
—————

Habitat
Type: Spruce Woodland Code:
{ Count Rating Category*
Row 7% M M L Row
Colummn 7 Total
Total % 2 3 4
1 0 0 9 10 19
0 0 47 .4 52.6
a 0 0 32.1 40.0
)
5| Food 0 0 15.8 17.5 33.3
£ _
o 2 0 4 10 5 19
g 0 21.1 52.6 26.3
- 0 - 100.0 35.7 20.0
8| Cover 0 7.0 17.5 8.8 33.3
-
) 3 0 0 9 10 19
2 0 0 47 .4 52.6
< 0 0 32.1 40.0
Reproduction 0 0 15.8 17.5 33.3
0 4 28 25 57
Column Total 0 7.0 49,1 43.9 100.0
Raw Chi Square: 10.07143 *High (H)

Degrees of Freedom:

Significance:

.0392
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High Moderate (HM)
Low Moderate (LM)
Low (L)
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llabitat Type: Wetlands

TERRESTRIAL HABITAT EVALUATION-TAPS
Qualitative Phase

Sheet 4  of 12

WILDLTFE EVALUATION ELEMENTS

Birds of Prey Upland Birds

Waterfowl

Other Water/

Code Number: 04

Large Mammals Small Mammals sh Birds
3
Q ') Q =] aQ
o w o al H§ w«
u @ ot a
. HIE IEIBIFEIEIREIREINE HEE
o] Q Q 9 Rl ] Q ~ Ral o L] d [=] o} —~ aQ g s E Iud 3 % ﬁ
o] < a L] - o o o d a Ll ~ [o] e Eal ] Bl g * E o a. -~ vl
= 9f 319 o i o o o o e wl o] A bl ] o e w1l d . ) ] ] Shbtotals
AR IR R IR I E EI NI R R HE LI R E R
BIOLOGICAL o g % o 3 @ a Y] o o 3] bt 2 ; 0 a a g 5 N 5 ] E E
PARAMETERS (&) mMm =] Q = =} O Q m (™ < 7] 3] 3] [ Q B 5] ] w0 TR B3 B uM LM
Food H NA} HM § HM H L HM § HM H H HM H M} LM § HM HMf H H H H H H H {HM 12 8 2
Cover HM | NA]J L L HM L IM§ HM JLM M LM IMf L L HM L H H H H H H H LM 7 4 6
Reproduction fum | NA] NAINA JuM | L Nal uM fiM L mf L L ] Liujin HiH HIH H LM 70 3}5
SubtotLal
wontdcarions 13 L ol2 )2 §Falaf2 s {afafsyda a3 333333z |°®1}:3
Total Applications: __ 66 Total Ratings
mgh (W . . . .. . 26
High-moderate (M) . 15
Low-moderate (LM). . 13
12

Low (L) « « « + & «-




CONTINGENCY TABLE

Habitat Habitat
Type: Wetlands Code: 04
Count Rating Category*
Row 7% H HM M L Row
Column 7 Total
Total % 1 2 3 4
1 12 8 2 1 23
52.2 34.8 8.7 4.3
2 46.2 53.3 15.4 8.3
)
5| Food 18.2 12.1 3.0 1.5 34.8
=1
g 2 7 4 6 6 23
= 30.4 17.4 26.1 26.1
- 26.9 26.7 46.2 50.0
8] Cover 10.6 6.1 9.1 9.1 34.8
-~
o 3 7 3 5 5 20
S 35.0 15.0 25.0 25.0
= 26.9 20.0 38.5 41.7
Reproduction 10.6 4.5 7.6 7.6 30.3
26 15 13 12 66
Column Total 39.4 22,7 19.7 18.2 100.0
Raw Chi Square: 9-70299 *High (H)
High Moderate (HM)
Degrees of Freedom: 6 : Low Moderate (LM)
Low (L)
Significance: -1377
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llabitat Type: Shrub Thicket

TERRESTRIAL HABITAT EVALUATION-TAPS

Qualitative Phase

Sheet

-

of 12

WILDLIFE EVALUATION ELEMENTS

Code Number:

05

Large Mammals Small Mammals Birds of Prey ~ Upland Birds Waterfowl Othgz 2i§3:,
q
3 " Q I
al o sl &l 8156 o § 3 @ " Sl 31 =
&l <l o] o 31 81 o 2 Al 8181 St el el 30 &) Bl as)q al 81 &1 &
] df o] « -] Al a o o 41 4 - ol © - 31 51 8] 8 =] ol o] #l o
oA 9f 919 i} nld o o 0 o, 0 o] A b0 o nl oA >Nl oH o 0 o o Subtotals
o 0c Bl Bl alet sl &gl 31 &1 a1l mLEl=] 8] e alalsal ] 5] of 9%
BIOLOGICAL gl s 8l 4 ol of « M 5] o] o 1 o] o h sl 5| s 21 2 al o] 2123
PARAMETERS =] O = = O [} m =N < 2 (3] (3] = [ < (4] n a (¥ H m M |L
Foodl HYL §HM}{ BM{HMf H | HM} HMPHM}HM } H H]H H{aMiuM J L JL INA [NAJ NA] LJINA [NAJG 9 |0 14
Cover H|L B} aM{uMf u f aM|] aMJ LM|HM J BMJIM § H HluM{HM J L JL |NA JNA] NA] L|NA I NA]QS 8 12 [4
Reproduction [ym Ina bum | umMl M) v} eM] uM] oM oM} o gum)] B puMf L QL §IM] L FNA] NAJ LINA JNAJQ2 7 §4 |6
Subtotal
Anpl ications 13 2 13 31319)3 3 313 3 3913 313 3 13 333 10 013 0j]o
Total Applications: 57 Total Ratings
fdgh (1) . . . . . . 13
High-moderate (1M) . 24
Low-moderate (LM). . 6
14

Low (L) . .




CONTINGENCY TABLE

Habitat Habitat
Type: Shrub Thicket . Code: 05
T ———
Count Rating Categorv¥
Row Z H HM M L Row
Column 7% Total
Total % 1 2 3 4
1 6 9 0 4 19
31.6 47 .4 0 21.1
) 46.2 37.5 0 28.6
3 10.5 15.8 0 7.0 33.3
4| Food
=
a 2 5 8 2 4 19
IS 26.3 42.1 10.5 21.1
- 38.5 33.3 33.3 28.6
3] Cover 8.8 14.0 3.5 7.0 33.3
ot ,
S 3 2 7 4 6 19
2 10.5 36.8 21.1 31.6
= 15.4 29.2 66.7 42.9
Reproduction 3.5 12.3 7.0 10.5 33.3
13 24 6 14 57
Column Total 22.8 42.1 10.5 24.6 100.0
Raw Chi Square: 6.82143 *High (H)
High Moderate (EM)
Degrees of Freedom: 6 Low Moderate (LM)
Low (L)
Significance: __.3377
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Habitat Type: Riparian Willow

TERRESTRIAL HABITAT EVALUATION-TAPS

Qualitative Phase

Sheet

&

of 12

WILDLIFE EVALUATION ELEMENTS

Other Water/

Code Number: 06

Large Mammals Small Mammals Birds of Prey Upland Birds Waterfowl Maxsh Birds
3
o [ of vl e
o o o d] 4] @
o 3l @ HEBIFIEF I EINEI IR E
Sl gt 3l al3te] o) gl g0l =) Els Ay S a2t ayal | & 2=
o o}l 9] o wl] o ] o 0 =% 00 @] - 00 by i oA 1 A " o o | o Subtotals
g o B of ol 9 o] of w ] ul o =] 4 of o] = g H S| 318
BIOLOGICAL sl el Sl& 2l L& 5l 2l =1el el 2 Bl st 8lalslal & 8| 218
PARAMETERS (5] m =] (S = ] (] (5] m = < 1] = | 20 7] O g < [&] (L] 1] [N & " m LML
Food H L HM] HM [ HM H HM HM § HM | HM HM ] HM H H HM HM L L NA | NA NA{ LM NALL 4 11 1 4
Cover nlL H]HMIH H M| sMJ LM }HM | HM | IM Hl H HM ] MMJLM LM | NAJNA § NAJLM |} NA §NA 6 7 5 1
Reproduction | b oo b tMl v oo o mvde o Jom] o Jumfn jomf v Jompum o poafwajin} najnal 1} 63 715
Subtotal )
Apnlications 13 2 313 1}3 313 3 313 313 313 313 3013 13 1 0 013 0]1

Total Applications: __ 58

Total Ratings

nigh a . .. ... 1
liigh-moderate (HM) . 24

Low-moderate (LM). . 13

Low (L)

P Y



Habitat

Type: Riparian Willow

CONTINGENCY TABLE

Habitat
Code: 06
\

{ Count Rating Categorv*
Row % H HM M L Row
Colum 7% Total
Total 7 1 2 3 4
1 4 11 1 4 20
20.0 55.0 5.0 20.0
@ 36.4 45.8 7.7 40.0
% Food 6.9 19.0 1.7 6.9 34.4
2 :
S 2 6 7 5 1 19
g 31.6 36.8 26.3 5.3
- o 54.5 29.2 38.5 10.0
g Cover 10.3 12.1 8.6 1.7 32.8
o={
s 3 1 6 7 5 19
o 5.3 31.6 36.8 26.3
= 9.1 25.0 53.8 50.0
. 1.7 10.3 12.1 8.6 32.8
Reproduction
11 24 13 10 58
Column Total 19.0 41.4 22.4 17.2 100.0
Raw Chi Square: 12.09480 *High (H)
High Moderate (HM)
Degrees of Freedom: _ 6 Low Moderate (LM)
Low (L)

Significance:

.0599
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TERRESTRIAL HABITAT EVALUATION-TAPS
Qualitative Phase

Habitat Type: Subalpine Sheet 7 of 12 Code Number: 07

WILDLIFE EVALUATION ELEMENTS

Large Mammals Small Mammals |} Birds of Frey. Upland Birds WEterfdwl Oth:; “;‘;;g:/
']
a
a o 3 el 318
3] . T EIEIRIE 3 2 2 3] 3l =
a al o g H o o — o g) o o @ w] o &« -
a o ofw Al 91 a al 4 41 4 9l d] « — o a g o g o) o} Kk
S| al a] o —j - ] 2] - - gl o o af . gl =l o] n}l© .
] vl o]« of nw| o9 o} of of ~ w)l @l A [V ] oA [ -l o] 9} « Subtotals
ﬁ = - i o o wl J L1} 7] et -~ H o z] E o o E- g} 'd ~ ~ M
BIOLOGICAL 2] wld al ol d ) o} Al u nl o B 3 @l 9 Bloo) 9| &
8 ‘g :):'-o 3 § Q 3 H 3 ] 5 + [} d - 8 5 » Py a Y] =]
| PARAMETERS i © al wm] < wf 5 ~ N < [ of wf &Aooty e v L
Yood H HM] HM JIIM IMILM §HM J LM HM] H My HM M JIM | HMPIM | NAYNA JNA JNAJ NA] LMJNA §J L 2 8 7 1
Cover H LM} LM JLM } LM] LM JLM IM ) LM] HM L 1M jHn IM |} HM{ LM § NA] NA fNA NA | NA] LM JNA L 1 3 12 2
Reproductdon Jo b o Fuedoe Josd o dom Do Jamlmme J oo foe e Joe fu] wymajr JLgoafmajmainalr] ofeyg 86
SubLotol
Aunlicatiuus 13 313 3131}3 3 313 3313 3 313143 01 1§0 o033 1}o 3

Total Applications: 56 Total Ratings

High () . « « v . .3
High-moderate (M) . 17
Low-moderate (LM). . 27
Low (L) . « + ¢« & o 9



CONTINGENCY TABLE

Habitat Habitat
Type: Subalpine Code:
Count Rating Category*
Row- % H HM M L Row
Column % Total
Total % 1 2 3 4
1 2 8 7 1 18
11.1 4h 4 38.9 5.6
@ 66.7 47.1 25.9 11.1
v .6 . . . )
8l Food 3 14.3 12.5 1.8 32.1
=
it 2 1 3 12 2 18
3 5.6 16.7 66.7 11.1
- 33.3 17.6 A 22.2
§ Cover 1.8 5.4 21.4 3.6 32.1
Q 3 0 6 8 6 20
2 0 30.0 40.0 30.0
A 0 35.3 29.6 66.7
Reproduction 0 10.7 14.3 10.7 35.7
3 17 27 9 56
Column Total 5.4 30.4 48.2 "16.1 100.0
Raw Chi Square: 10.27819 *High (H)
High Moderate (M)
Degrees of Freedom: 6 Low Moderate (LM)

Significance:

.1134
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Low (L)
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TERRESTRIAL HABITAT EVALUATION~TAPS

Qualitative Phase

Habirat Type: Alpine Tundra Sheet 8  of 12 Code Number: 08

WILDLIFE EVALUATION ELEMENTS

Large Mammals Small Mamnals Birds of Prey Upland Birds Waterfowl Oth:; “E;::;:/
a
] Q Q o @
o a o af A
HIP 1THHREREINEINENENE R
TFAREEINEIR IR REIFIE R E R R EE
LA SIAT31 03 st el G121 2 al 2] o] 3] 8] 2 2] gl 3 Bl 85 [Lsweotms
' . gl 91 918 ol 21 4 1 al 81 9 1 B o gl 21 9] S gY 2l 31 314
B1OLOGICAL g 3 U E gl o W ] o % I ) a 9 o a 5 = P 5] o} & E
b paraMETERS = - el B B i TS L Bl B <] of ©of Aaf MYy juM {IM L
Food WM} n HM HME L NA LM} LM ML LM L LM 1M L M L JNA NA | NA NA NA] LM] NA L 1 3 8 5
Cover m] a]lL L bnab v fumfunna L Jim o M} LiNaA fNAJNAY NAF NA] LMPNAJ L R, s s |3
Reproduction §oyp ) pf uf w v fwaf v jou] mvfumfna joJiv |1 Juuf LNapNAJ L] NA Nl mjwaldyaid 27}z
Subtotal
ool teattons 13 1 3l3a b3 i3 ol sbaafgalaofsfalafpafjajojojrjojojsjol]?

Total Applicacions: 50 Total Ratings
High () « . . . . . 3
High-moderate (HM) . 8
Low-moderate (IM), . 20
Low (L) . . . . ... 19



CONTINGENCY TABLE

Habitat Habitat
Type: __ Alpine Tundra Code: 08
Count Rating Category¥*
Row % H m M L Row
Column % Total
Totai]._r A 1 2 3 4
1 1 3 8 5 17
5.9 17.6 47.1 29.4
a 33.3 37.5 40.0 26.3
) 2.0 6.0 16.0 10.0 34,0
o1 Food
g 2 1 3 5 7 16
3 6.3 18.8 31.3 43.8
o 33.3 37.5 25.0 36.8
8 Cover 2.0 6.0 10.0 14.0 32.0
-
) 3 1 2 7 7 17
2 5.9 11.8 41.2 41.2
M 33.3 25.0 35.0 36.8
. 2.0 4.0 14.0 14.0 34.0
Reproduction
3 8 20 19 50
Column Total 6.0 16.0 40.0 38.0 100.0
Raw Chi Square: 1.33570 *High (H)
High Moderate (HM)
Degrees of Freedom: 6 Low Moderate (LM)
Low (L)
. 9697

Significance:

112
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Habitat Type: Tussock Tundra

TERRESTRIAL HABITAT EVALUATION-TAPS

Qualitative Phase

Sheet

e

of 12

WILDLIFE EVALUATION ELEMENIS

Code Number: 09

Large Mammals Small Mammals Birds of Prey Upland Birds Waterfowl Oth:; ";;3;/
8
[ ] of 9f ¢
2 ol of o1 3] .13 2 HEE
o} o o o @ - o —H} o] n
[ of « o [ 5 a) A o i [ 3 o of o af u] &
L] a @ o R o a b L) o o o o d ] 5 g ﬂ ] o o 0 H
¢ 9 afl ol « —~f Al w u d - ] o] . o ] g} ol vl Y
1 " Qi 3l ual i g ] of o & wl w] o whf = [V e EN o - o] a] ® Subtatals
- Bl 5| % sl el sl Sh a2 6t gl el sl 512 & 8 5] |
BIOLOGICAL o o = g ] Q 8 H El ] 3 ] o o W 0 g -5 > >y ] 9] E .2
PARAMETERS °l AL R sl Bia il Mial e il Bl TRl Mal M <1 St ol @] ™19fn jum JiM|L
Food H ]NA IM{HM § LM] NAJHM | HHM HM} H NA HM JHM | LM H LM L L NA [ NA NA |HM ] NA jHM 3 8 4 2
Cover HM | NA L HM | LMj NA§ HM wiL HM § NA HM JHM | L HM L L L L NA NA JHM | NA §HM 0 10 1 7
Reproduction fH fNA| L } LM LMl WAliM ] malmava o fum Lo juMfvafM )L JiM] L JL fHM JLMEIHM ] 1 61614§5
" Subtotal
Avol teations 3 03 3 3 083 3 ]2 2 013 313 3 2 313 2 111 3 1 {3
Total Applications: 53 Total Ratings
High (1) . . . . . . 4
High-moderate (HM) . 24
Low-moderate (LM). 11
14

Low (L) « « « « « «a



CONTINGENCY TABLE

Habitat Habitat
Type: Tussock Tundra Code: 09
Count Rating Category*
Row % H HM M L Row
Column 7 Total
1 8 4 2 17
17.6 47.1 23.5 11.8
a 75.0 33.3 36.4 14.3
) 5.7 15.1 7.5 3.8 32.1
o1 Food
g
a 2 0 10 1 7 18
N 0 55.6 5.6 38.9
- 0 41.7 9.1 50.0
gj Cover 0 18.9 1.9 13.2 34.0
Lo
9 3 1 6 6 5 18
2 5.6 33.3 33.3 27.8
= 25.0 25.0 54.5 35.7
Reproduction 1.9 11.3 11.3 9.4 34.0
4 24 11 14 53
Column Total 7.5 45.3 20.8 26.4 100.0
Raw Chi Square: 10.64278 *High (H)

Degrees of Freedom:

Significance:

.1001

High Moderate (HM)
Low Mpderate (ILM)

Low (L)
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TERRESTRIAL HABITAT EVALUATION-TAPS

Qualitative Phase

Code Number: 10

Habirat Type: Wet—Meadow Tundra . Sheet __10 of 12

WILDLIFE EVALUATION ELEMENTS

Large Mammals Small Mammals Birds of Prey . Upland Birds Waterfowl Othz;:’ w?ig:/
3
w o o v
M A el o] ] 8 8 9 3l 3] 3
al o o g A of © > u A of A
TR EINEIEEIEEI R HEIRIE R ERIEE
Sy o8l 9148 Ay 314 ol g a1 4l 8]l sl 4} =i 4 g 4 a1 8 41 2148 .
A 9l =l o [ o Q o [ [ ] aof A '8 B [ b} | o o ] Subtotals
vl 2l 2] 2 41 el +d u af gt P ul o o 4 af ul E gl - Al Al k
B10LOGICAL s| sl 5181 2] 81&) o) gl 21e] 518 s E] s 818l 5] & al o] 21 4
PARAMETERS [ M j=] d = Al O Q mf < 2] 2] 3] B (5] 2 < [#] ] vl A Q H am e o
Foodd H NA IM| HM JEM JNA H HM | UM u NA |} HM} LM L H HM H H H H H H H HM 11 6 3 1
Cover HM |} NA L L LM jNA HM HM L JLM NA LM § LM L HM L H H H |} H H H nM 7 5 4 5
Reproduction byl wal wafwad sfmva Jum ] mfva fva Jowaf ivfomna Juv | sadomju o f ujo § wpH quMg S5p 74 241
Subtotal
Applicatlons 3 {0 21213 013 3 12 2 10 3 312 13 2 43 303 313 |3 313
Toral Appllcatiouns: 57 Total Ratiluogs
egh (W) . . . .. .23
High-moderate (HM) . 18
9

Low-moderate (LM), .
Low (L) « « « « « «&



CONTINGENCY TABLE

Habitat Habitat
Type: Wet-Meadow Tundra Code: 10
Count Rating Category¥®
Row % H HM M L Row
Column 7% Total
Total 7% 1 2 3 4
' 1 11 6 3 1 21
52.4 28.6 14.3 4.8
a 47.8 33.3 33.3 14.3
o 19.3 10.5 5.3 1.8 36.8
o1 Food :
=]
@ 2 7 5 4 5 21
=2 33.3 23.8 19.0 23.8
- 30.4 27.8 44,4 71.4
3| Cover 12.3 - 8.8 7.0 8.8 36.8
-
S 3 5 7 2 1 15
S 33.3 46.7 13.3 6.7
a 21.7 38.9 22.2 14.3
Reproduction 8.8 12.3 3.5 1.8 26. 4
23 18 9 7 57
Column Total 40.4 31.6 15.8 12.3 100.0
Raw Chi Square: 6.58846 *High (H)

Degrees of Freedom: 6

Significance: .3606
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High Moderate (HM)
Low Moderate (ILM)
Low (L)
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TERRESTRIAL HABITAT EVALUATION-TAPS

Qualitative Phase

Habitat Type: Unvegetated Floodplain Sheet 11 of 12 Code Number: 11

WILDLIFE EVALUATION FELEMENTS

Other Water/

Large Manmals Small Mammals Birds of Prey Upland Birds Waterfowl ok Birds
3
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) o af ol o o 9 gl 213
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o of = ] H al Al o - gf 9 ¢ ] o al ol 2]
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PARAMETERS Mmoo =) Ajoy o @l ) <] af BB} RO <] ©f Of vf Oy gy (ML
Tood NA L L L L NA L NA L L NA L L L M L NAZ NA I NA NA § NA L §NA L 0 0 113
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Reproduction Jnad o b waloa I nal valnma Ina va)oafuwa Ivafvanajwa [nafjofvajvajnagmafo fnajrLjojog o4

Subtotal
Aoplicatdions 1 3 2

Total Applications: 37 v Total Ratings
Hgh (H) . « .+ . . 0
High-moderate (HM) . 3
Low-moderate (LM). . 4
30

Low (L) » « « « + 4



CONTINGENCY TABLE

Habitat Habitat
Type: Unvegetated Floodplain Code: 11
Count Rating Category*
Row % H HM M L Row
Column % Total
Total % 1 2 3 4
1 0 0 1 13 14
0 0 7.1 92.9
@ 0 0 25.0 43.3
) 0 0 2.7 35.1 37.8
51 Food
§ 2 0 3 3 13 19
g 0 15.8 15.8 68.4
— 0 100.0 75.0 43.3
@ Cover 0 8.1 8.1 35.1 51.4
—
~ 3 0 0 0 4 4
2 0 0 0 100.0
= 0 0 0 13.3
Reproduction 0 0 0 10.8 10.8
0 3 4 30 37
Column Total 0 3.1 10.8 81.1 100.0
Raw Chi Square: 4.67600 *High (H)

High Moderate (HM)
Low Moderate (LM)
Low (L)

Degrees of Freedom: &

Significance: _ -3222
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Habitat Type:

Agricultural Land

TERRESTRIAL HABITAT EVALUATION~TAPS
Qualitative Phase

Sheet 12 of 12

WILDLIFE EVALUATION ELEMERTS

Code Number: 12

Large Mammals Small Mammals Birds of Prey Upland Birds Water fowl Oth:; ‘:i;g;/
E
o @ al 9] w
o .
al o TEIRIEINE 3 . 31 2|3
@ ol w® o LR Y gf Al o — ol ) o}l o @ ol Bl Bl W
IR E RN R FI I EIE EIR FIE IR R R L
Al gl vl of ] o o of o] o wl al A o] o '8 B |29 8 31 81 & K] Subtotals
< IHEHHEEHEIEHEI R E HE R R KR
BLOLOGICAL al gt eld8) 2l alel &1 &8l =]al 2 sl 51 5] St 28 gk‘p’. o oz o) &1 8
Food L L L NA L L L L L L L L LM | HM L M] LM ] NA NAYT NA L NA L 0 1 3115
Cover L L NA] NA L L L L fNA L JNA L L L LM L L L NA NA |} NA L NA L Y] 0 1} 15
Reproduction | walnwal nalnaina Jua Ivad LIna Jnafva fwajnalval L} NAJ wal wal VA ] NAJRAfWA fRNAY NAJ O O} Of 2
Subtotal
aooticardons 12 1 201 o 2242 Jajuij2fafz2g2fz]s j2)z2j2jojofjoj2jo 2
Total Applications: 37 Total Ratings

Bigh (H) . . . . .
Righ-moderate (HM) . 1
Low-moderate (LM). . 4

low (L) « « « o . .. 32




CONTINGENCY TABLE

Habitat Habitat
Type: Agricultural Land Code: 12
Count Rating Category®
Row % H HM M L Row
Column 7 Total
otal % 1 2 3 4
1 0 1 3 15 19
0 5.3 15.8 78.9
a 0 100.0 75.0 46.9
] 0 : 2,7 8.1 40.5 51.4
41 Food
]
o 2 0 0 1 15 16
3 0 0 6.3 93.8
- 0 0 25.0 46,9
8} Cover 0 0 2.7 40.5 43.2
P
S 3 0 0 0 2 2
o 0 0 0 100.0
= 0 0 0 6.3
Reproduction 0 0 0 3.4 5.4
0 1 4 32 37
Column Total 0 2.7 10.8 86.5 100.0
Raw Chi Square: 2.17177 *High (H)
High Moderate (HM)
Degrees of Freedom: 4 Low Moderate (L)

Low (L)
Significance: _ .7042
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Appendix V: Plates
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Plate 13. Crude oil spill on wet-meadow tundra (HQ) in A.S. 133, Section
6. Sorbent and containment booms are in place around the spill area.

The fenced structure (left portion of the pad) is Valve #7 which was the
source of the spill. View is east toward the Sagavamnirktek River. JFWAT
phote 976-10 by J. Gustafson; August, 1978.

Plate 14. Results of thermal erosion downslope of a Haul Road culvert
(station #2307 + 92) in A.S. 103, Section 5. Material eroded directly
into a side channel of the Middle Fork Koyukuk River. This type of
erosion occurred at several locations in A.S. 102, 103, and 105. JFWAT
photo 578-18 by J. Gustafson; June, 1976.
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Plate 15. A portion of the Haul Road constructed through spruce-deciduous
woodland (HMQ) in A.S. 97, Section 4. View is north. ©Note new growth

on the cut and f£ill slopes from revegetation with grasses. JFWAT photo
817-3 by the author; June, 1977.

Plate 16. A portion of the Haul Road through wet-meadow tundra (HQ) in
A.S5, 130, Section 6. View is north. The narrow line of ditch spoil
paralleling the Haul Road on the west side is from the burial of a
natural gas, fuel line which runs from Pump Station 1 to Pump Station 4.
JFWAT photo 844-4 by E. Westman; July 1977.
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Plate 17. A section of work pad and completed below-ground pipeline
through coastal forest (MQ) in A.S. 2, Section 1. The pipeline is
buried on the right side with the driving surface on the left. JFWAT
photo 832-1 by the author; June 1977.

Plate 18. A section of above-ground (elevated) pipeline constructed in
spruce—deciduous woodland (HMQ) in A.S. 21, Section 1. A staging area
on the south bank of the Tazlina River can be seen in the center of the
photo., Note the thermal radiators used to dissipate heat atop the
vertical support members (VSM's). The 48 inch pipe is encased in a
galvanized covering and attached to steel, sliding "shoes" which rest
upon cross members. JFWAT photeo 833-7 by the author; June, 1977.
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Plate 19. Work pad and elevated pipeline built through wetlands (HQ) in
A.S5. 103, Section 5. View is north. Cross—-drainage is from east to west;

note ponding on right side of pad. JFWAT photo 817-6 by the author, June,
1977

Plate 20. A section of work pad through wet-meadow tundra (HQ) in A.S.
137, Section 6. View is north. The fuel gasline can be seen on the
west side of the pad with the 48" pipeline on the right side. Both
segments of pipe are resting on wooden cribs prior to installation.
Note ponding on west side of pad throughout photo. JFWAT photo 652-30
by M. Buckley; June, 1976.
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Plate 21. A section of revegetated work pad through spruce woodland
(LMQ) near Gold Greek in A.S. 102, Section 5. View is south. The
Haul Road parallels the work pad on the east side with an access read
connecting the two. JFWAT photo 583-3 by C. Burger; June, 1976.

Plate 22. Bull moose (Alces alces) feeding on revegetated grasses
growing on a small spoil area adjacent to the Haul Road in A.S. 105,
Section 5. View is south, down the Dietrich River Valley in the Brooks
Range. Moose, grizzlies and black bears, and caribou were often seen

feeding on successfully revegetated areas. JFWAT photo by C. Burger;
September, 1976.
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Plate 23. The Valdez Terminal, constructed in coastal forest (MQ) and
shrub thickets (HMQ), adjacent to Valdez Arm in Prince William Sound.
0il storage tanks can be seen on the uplands with loading docks for the

0il tankers extending inte saltwater. JFWAT photo 551-2 by J. Gustafson;
June, 1976.

Plate 24. Spur dike construction (dozer on "nose'" of dike) and river-
crossing staging area on the Hammond River, A.S. 101, Section 5. The
pipeline crosses the Middle Fork Koyukuk River in the upper right corner

of the photo. View is north. Haul Road is to the west of the pipeline.
JFWAT photo 545-10 by C. Burger; June, 1976.
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Plate 25. Five-mile Camp built in spruce-deciduous woodland (HMQ)
approximately five miles north of the Yukon River in Section 4.
Elevated pipeline, the Haul Road, and the camp airstrip can be seen

near the top of the photo. JFWAT photo 815-4 by E. Westman; June,
1977 ..

Plate 26. Chandalar Camp built in subalpine (MQ) and riparian willow
(HMQ) habitats, A.S. 109, Section 5. View is north toward the Con-
tinental Divide in the Brooks Range. Access roads from the Haul Road
can be seen coming down to the work pad in the North Fork of the
Chandalar River. The camp airstrip is located between the work pad

and M.S. 109-3 (right side of photo). JFWAT photo 577-4 by J. Gustafson;
June, 1976.
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Plate 27. Pump Station 1 built in wet-meadow tundra (HQ) about four
miles south of Prudhoe Bay in A.S. 138, Section 6. View is northwest.
A lake of approximately 140 surface acres in size was drained so that

this pump station could be constructed. JFWAT phote 868-1 by R. Hallock;
Julyy 1977,

Plate 28. Pump Station 9 which was constructed in spruce-deciduous
woodland (HMQ) and spruce woodland (LMQ) in A.S. 44, Section 2. View
is east. The work pad joins the north and south sides of the site
(about 43 acres). JFWAT photo 818-10 by E. Westman; June, 1977.
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Plate 29. M.S. 101-1 located in and adjacent to the Middle Fork Koyukuk
River in A.S. 101, Section 5. The scuthern portion of the site has clear
ponded water while the northern aliquot (right side of photo at end of
access road) is nearly all submerged by flowing water. The work pad
intersects armored spur dikes. JFWAT photo 579-13 by J. Gustafson; June
1976.

Plate 30. M.S. 106-2 located in the Dietrich River floodplain, A.S. 106,
Section 5. This material site destroyed primarily riparian willow (HMQ).
It was mined deep on the south end to provide overwintering habitat for
fish. Open trench for below-ground pipe and the Haul Road can be seen on
the right side of the photo. JFWAT photo 580-14 by J. Gustafson; June,
1976.
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Plate 31. M.S. 112-3.1 and a disposal area built in tussock tundra (MQ)
and alpine tundra (LMQ) on the north side of the Brooks Range, A,S. 112,
Section 5. View is north. An access road leads to site. Work pad lies
between the Atigun River and the Haul Road in photo background. JFWAT
photo 577-9 by J. Gustafson; June, 1976.

Plate 32. M.S. 108-2 located primarily in subalpine (MQ) habitat, A.S.
108, Sectiomn 5. An access road from the Haul Road was constructed through
shrub thicket (HMQ) and spruce woodland (IMQ). View is west. JFWAT photo
577-3 by J. Gustafson; June, 1976.
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Plate 33. M.S. 105-1 adjacent to Snowden Creek, A.S. 105, Section 5. This
upland site was located in spruce woodland (IMQ). View is north. The work
pad forms the eastern border of this material site. JFWAT photo 580-9 by
J. Gustafson; June, 1976.

Plate 34. Material site located in the floodplain of the Sagavanirktok
River, Section 6. View is west toward the pipeline and Haul Road. Note
access road to site. Riparian willow (HMQ) and unvegetated floodplain
(LQ) habitats were most affected by this mining operation. Over 5,200
surface acres were mined in the Sagavanirktok floodplain. JFWAT photo
897-9 by M. Haddixj; July, 1977.
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