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INTRODUCTION

A geologic reconnaissance of the newly constructed Alyeska haul
road between Livengood and Sagwon Bluff was carried out in the summer
of 1975 as part of the U.S. Geological Survey's Arctic Environmental
Program. The objectives of the study were to record geologic data
exposed in road cuts, to assess present and potential hazards to the
haul road and pipeline, and to determine whether any unanticipated envi-
ronmental problems have developed.

The study was carried out with the assistance of Robert Thorson,
while on route to and from Galbraith Lake Camp, our base for a summer
fiéld mapping project in the Brooks Range. We left Fairbanks on June 23,
and spent three days on route north to Galbraith Lake Camp via Alaska
state highways (85 miles) and the Alyeska haul road (283 miles). On
July 7 we surveyed the additional 84 miles north to Sagwon, returning
to Galbraith Lake Camp that day. The following day Robert Thorson
recorded several observations along the haul road from Galbraith Lake
Camp south to Chandalar Camp while traveling this 36-mile segment of
the route for other purposes. The haul road south of Galbraith Lake
Camp was examined again on July 31 and August 1 during a 2-day return
journey from Galbraith Lake Camp to Fairbanks.

The following report consists of a road log in four segments, with
each segment accompanied by a map (Plates I-IV) and introduced by a brief
summary of engineering and environmental aspects. Distances are given
in miles; road-cut heights and other short local measurements are pre-
sented in metric units. Many of the entries in the road log are purely

geologic observations, such as measured sections of road cuts, which



were taken to salvage useful information before obliteration of these
exposures by sheetwash, revegetation, or regrading to gentler slopes.
Other entries, which pinpoint areas of present or potential engineering
probléms or adverse environmental impact, are highlighted by an asterisk
(*) to differentiate them from sites described for purely geoclogic or
geographic purposes. These problem areas are tabulated at the beginning

of each segment of the road log.

SEGMENT I. FOX TO YUKON RIVER

Beginning at thé-junction of the Elliott and Steese Highways 11l miles
north of Fairbanks (Mile 0.0), this segment of the road log extends north-
westward about 132 miles (Plate I). The route follows the Elliott High-
way for more than half of this distance (74 miles), then diverges from
preexisting roads about 4.5 miles west of Livengood and follows a new
course northward to tﬁe south bank of the Yukon River.

This segment was examined on June 23, then was studied again on
August 1, 1975. During the June traverse, more than 40 miles of the
Elliott Highway southeast of Livengood was found to be extremely wet
and soft owing to recent thaw of winter ice segregations in the roadway
(Table 1). 1Its trafficability at that time was much worse than any portion
of the haul road farther north. All road cuts appeared stable however.
The pdrtion of the haul road northwest of Livengood was in generally
good condition on June 23 except for occasional wet and rutted places
on valley floors. Most road cuts were stable, but 4 sites exhibited
gullying, slumping, or flowage resulting from continued thaw of ice-
rich sediments. The road crosses 3 apparently active solifluction
slopes where some flowage of the active layer into the roadside ditch is

evident.




Table 1. Present and potential engineering or environmental problems, Fox to
Yukon River (Segment I).

Site(s) Element Affected Problem (June 23) Status on August 1
2 Roadway Soft and rutted (39 miles) Dry and stable
3 Roadway Soft and rutted (0.3 miles) Dry and stable
4 Roadway Soft and rutted (1.6 miles) . Dry and stable
7, 8 Roadway Wet and slightly rutted (0.3 miles) Dry and stable
16 Roadway Trough over subsided culvert No longer present
1o, 14,
18 Roadside ditch Soil flowage into ditch . Same as June 23
9 Road cut Slumping Same as June 23
11 Road cut Slight gullying Stable
13 Road cut Severe gullying Slight gullying
17 Road cut Slight slumping and flowage Dry and stable
20 Road cut Site not visited Major slumping

and flowage




When revisited on August 1, most of the road cuts and wet plaées
along the roadway northwest of Livengood had become dry and stable
(Table 1), and continued problems were noted in only 3 sites along this
stretch. Southeast of Livengood, the Elliott Highway was in excellent

condition, and no problem areas were noted.



ROAD LOG I. FOX TO YUKON RIVER

Site No. Mileage Description
1 0.0 Beginning of Elliott Highway at Fox.
*2 11~-50 Many soft and rutted places along highway on

June 23. Probably represent recently thawed ice
lenses, aggravated by heavy traffic during spring
breakup.

*3 56.8-57.1 Floor of Tolovana Valley south of highway bridge.
Road soft and badly rutted on June 23.

*4 67.4-69.0 Road descends steep grade to valley of Livengood
Creek. Many soft and rutted places where road
crosses north-facing slope segments (June 23).

5 69.5 Livengood.

6 80.1 Cut.1l0 m deep into alluvial terrace north of Lost
Creek exposes subrounded to subangular stones to
small cobble size, overlain by loess cap 0.5 m
3 thick. Gravel little weathered, but upper 1 m
shows oxidation stain. Terrace stands about
50-60 m above flood plain of Lost Creek, and occurs
on both valley sides.

*7 86.0-86.3 Silt-filled floor of Erickson Valley. Road wet and
slightly rutted, but firm, on June 23; in excellent
condition on August 1.

*38 94.2 Road crosses valley of unnamed tributary to Richard-
son Creek. Roadway wet and slightly rutted on
June 23; dry and firm on August 1.

*9 94.7 Cut 10 m deep in organic silt. Although sprayed
with plastic foam and partly vegetated, cut still
slumping and flowing on August 1 due to thaw of
ice-rich permafrost (Fig. 1).

*10 99.4 Probable solifluction slope along west side of
road. Some soil flowage into roadside ditch, but
- condition of roadway is excellent.

*11 104.8 Cut along east side of road showed local minor
gullying on June 23 but appeared stable on August 1.


















Table 2. Present and potential engineering or environmental problems, Yukon River
to Coldfoot Camp (Segment II).

Site(s) Element Affected Problem (June 24) Status on August 1

31, 75 Road cuts Slumping and/or flowage Same as June 24

55 Road cuts Slumping and/or flowage Minor raveling

32,56,64,68 Road cuts Slumping and/or flowage Dry and stable

24, 46 Road cuts Gullying Same as June 24

47 Road cuts Gullying Dry and stable

27,28,36 Road cuts Stable Slumping or gullying

29 Road cuts Stable Minor slump and flow

54 Road cuts Seepages Minor raveling and gullying

71 Road cut + ditch Major’'gullying and Local gullying and siltatidl
siltation

26,41 Roadway Wet swale or valley floor Dry and firm

33 Roadway Soft in places Dry and firm

32 Roadway + ditch Siltation in ditch Sloughing of road edge

58 Roadway + ditch Ditch wet and muddy; Same as June 24
sloughing road edge

76 Roadside ditch Thermokarst subsidence Same as June 24

37,38,43,74 General Solifluction slopes Same as June 24

48, 51 General Solifluction slope + Same as June 24
impeded drainage

39,60,63,

69,70 General Drainage impeded against Same as June 24

roadway
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Site
No.

Mileage

Description

*69

*70

*71

72

73

*74

*75

115.0
115.5-
116.3

117.0

117.2

117.4

117.5-
118.5

119.7

end of eastern road cut (Fig. 19).

Peat was wet and thawing

on June 24; dry and stable on August 1.

Drainage dammed between road and pipeline work pad has
formed shallow pond at edge of floodplain.

Drainage dammed at several places between road and

valley wall.

Road ascends from floodplain to surface of drift sheet
(Fig. 20). Sandy alluvium underlies 5-8 m of glacial
drift, which consists .of till west of road and ice-
marginal stream gravel to east. Till forms a ridge
which probably is end moraine; gravel occupies channel-
like depression which later filled with colluvium and
organic matter. Ditch along east side of roadway had
eroded deeply into the fine-grained channel £ill on
June 24, causing extensive siltation at base of grade

(Figs. 21 and 22).

This problem area was largely stabilized on July 31.

Gully incisions had been filled with coarse gravel, 2
with grass growing in places. Debris fan at base of

grade no longer was receiving sediments; road cuts and
ditches. were dry and stable (Fig. 23). However, local
piping along ditch suggests that erosion still is taking
place beneath coarse gravel fill (Fig. 24).

Air photo coverage of haul road is complete beyond this

point.

’

Road cut 12-15 m high exposes probable fan deposits
(Fig. 25). Clasts poorly bedded and sorted, but most
are angular, of local lithology, and range from pebbles
to very small boulders. No striated or faceted clasts
evident. Cut dry and stable, with only slight raveling.

Shallow'(2-3 m) cuts into till. - Dry and stable.

Road crosses poorly drained upland which appears to be
ground moraine. Solifluction appears to be widespread,

but roadway dry and stable.

-Cut along east side of road stands 6-7 m high. Muck

and gravel alternately exposed, with ice-rich muck
probably forming channel fills in gravel. ' Upon thawing,
muck yields lobes of flowing mud which have nearly filled

roadside ditch in places (Fig. 26).

25

Two flow lobes still







































Site
No. Mileage

Description

93 154.2
!

*94 154.6-

.154.,9

95 155.4 &

155.6

96 158.3
*97 159.7
L] 159.8
99 160.7
*100 162.7-
164.7

101 165.4
*102 166.6-
167.6

Borrow pit east of road provides fresh exposures of the
coarse limestone rubble at base of Sukakpak Mtn. Probably
landslide deposit rather than rock glacier because (1) it
is not connected to any modern or ancient talus slope, (2)
a relatively fresh detachment scar overlooks the deposit,
and (3) deposit contains many huge blocks much larger than
those in modern talus of the mountain.

Road crosses muskeg terrain which has poor surface drainage
and many frost mounds (palsas) (Fig. 33). Mounds range

in height up to 1.5 m, occur along both sides of road

and are currently active, with open tension cracks 20-

50 cm deep. They appear to be ice-cored because thaw

leads to formation of nearly circular small ponds (Fig. 34).

This stretch of road (ca. Mile 154.4 to 154.9) was being
rebuilt and regraded on July 31. Substantial quantities
of gravel were being added, suggesting that thaw of perma-
frost and/or compression or soft bog sediments had caused
appreciable subsidence.

Road crosses two -channels of the Middle Fork, then follows 3
its floodplain.

Road crosses Dietrich River.

Road crosses unnamed tributary. Stream channel filled
by aufeis on June 25.

Cut 4 m deep through ridge of fan gravel. Stable and
vegetated on July 3l.

Entrance. to Dietrich Camp.

Probable solifluction slope along east side of road.
Slope is forested, but many trees are bent and contorted
owing to soil instability. Small pond along east side
of road at Mile 164.6 (Fig. 35) -does not appeaxr on air
photos of area, hence must have formed since road con-
struction.

Road crosses Snowden Creek.

Probable solifluction slope extends from valley side
to east edge of road.
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- Table 4. Present and potential engineering or environmental problems. Galbraith
Lake Camp to Sagwon (Segment 1IV).

Si£e(s)

Element Affected Problem (July 7)
150 Roadway Thermokarst subsidence along road edge
158,161,164,167 Roadway Impeded drainage
160 Roadway Soft places, cause unknown
162 Road cuts + ditches Extensive slump, flow, and siltation
147, 169 General Solifluction slope + impeded drainage
171 General Solifluction slope
149 General Thermokarst near roadside
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SUMMARY

Four segments of the Alyeska haul road were examined in the summer
of 1975. Each has its own characteristic terrain, geology, engineering
problems, and impact on the natural environment.

Segment I, the 132-mile stretch from Fox to the Yukon River, tra-
verses unglaciated terrain of interior Alaska. Bedrock stands close to
the surface across ridge crests, and thick accumulations of loess and
reworked silt occur above gravel and bedrock on lower slopes and in
the smaller valleys. The Elliott Highway between Fox and Livengood was
in poor condition during June, when segments totaling more than 40 miles
contained frequent soft places and deep ruts owing to thaw of seasonal
ice lenses in the subgrade. The 52-mile Alyeska-built portion of the
road between Livengood and the Yukon River was in relatively good con-
dition, with only 3 slightly wet or soft spots and 5 unstable road cuts.
Site 20, the south abutment of the Yukon River bridge, is considered
the most severe problem along this segment of the haul road. Continued
thawing of the icg-rich frozen muck which overlies bedrock in this 20 m
cut. probably generated extensive flows of mud and debris throughout
the summer.

Segment II, which extends 125 miles niorth from the Yukon River,
crosses 85 miles of unglaciated terrain followed by 40 miles of glacial
deposits near the south flank of the Brooks Range. Through the ungla-
ciated stretch, problems are almost entirely limited to unstable fresh
road cuts, although some probable\solifluction slopes also are of
potential concern. Nine of the road cuts were still subject to slumping,

gullying, or flowage in August. The 40-mile stretch farther north has a

s
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