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Background LY ‘_;_;.:_. L " 7 | Database Description
Currently there is a major lack of baseline data i e

describing Yukon’s permafrost terrain. Detailed maps = ™ Pu rpo Se

of permafrost character, distribution and ground . . e

tenll)perature do not exist at a scale (Figurg 7) adequate | A wealth of permafrost and surficial geology - create a nation-wide compilation. | . . | I R - | | Data base Appl |Cat|0ns

for . information (stratigraphy, texture, and ice character and [*+ | The permafrost throughout most of this region is 3 SR I [ (M " “ | The current database and its evolution will improve our
A content) exists in borehole logs drilled along the Alaska || The database contains a number of related tables that | reported as probably more than 30 m thick 1 8 W § : A | ability to:

Highway and pipeline routes. E 4 describe soil stratigraphy, ground ice, geotechnical * 1 (Rampton, 1978). The highway follows a fluted till 4 ol Bkl 19 ke 1] | | L | 2t

A . . . . b T . : SR e g | | R R R | e Map detailed permafrost distribution (depth and
.| properties, and drilling details (Figure 5). - | plain along the flanks of steep colluvial slopes to the B O e RIS - By ap p S ( p
B el oy o 9 " 18 AL 1 RTS8 | thickness) and character (1ce-richness) (Figure 8)

YGS is contributing to a national borehole database by |- x| cast. Landslide deposits (buried organic layers) from
L . 1 : ~ | The GSC is currently compiling Yukon data from Foot- |~ these slopes are evident in some of the cross sections ot B, 1t ] EO R N L . L . .
Assessing impacts of climate change and by compﬂmg borehole data collected by Yuk(?n Highways. S biile Pioctines b hyl dp'll dg ; 0 i, I P8 IR ey g » Identify areas with ice-rich permafrost and massive

environments R data readily available for a variety of users.

Figures 8 and 9 show 42 boreholes along a 3 km

The Geological Survey of Canada (GSC) has developed | | stretch of the Alaska Highway (km post 1968-1970),
a geotechnical borehole database in Microsoft Access to |8 just south of the settlement of Koidern (Figure 7).

Assessing terrain stability hazards for infrastructure
and communities

YGS 18 Contributing to the national database by compil- ‘ ;."1- In the Koidern River Valley in the foreground’ Figure 8. Cross section showing variability of soil textures and ice contents

Facilitating responsible planning of infrastructure @ The specific objectives of the project are to: ing data from Yukon Highways boreholes that have ./ | numerous thermokarst lakes attest to the widespread g Jound in boreholes near Wolverine Lake / Koidern River area with oblique  Predict and quantily frost heave and thaw settlement

. . | Ca al view in background (Jul. 12, 2003). £ in response to climate change
; - o3 distribution of permafrost. e S o
transportation and development of hydrocarbon dl ) been drilled in more recent years. N P ol = TR N |
E- 2 o '_‘__‘_**#*- : e L 1;‘_‘-'

resources o Compile baseline geotechnical and permafrost data - o | | | i
| tigure S. +.4  Figure 8 shows a lack of ground ice along the margin

housed in YTG Department of Highways’ borehole [/ FEE— S| Table relationships in borehole K . .
logbooks into a digital, GIS compatible i T — 9| database g of Wolverine Lake (due to thermal heating ettects).

e Recognize past landslide activity and identify
potential slope stability problem areas along
infrastructure corridors
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Permatrost can be extremely sensitive to natural (fire or |
river erosion) and anthropogenic disturbance and =0 database format

climatic trends. The existence and character of ¥

permafrost therefore directly influences the cost, s e Demonstrate some potential uses ot this data

A high spatial variability of textures and ice contents ' RO T el T e S G AT A S 2 Ay It will also provide detailed data to:

even within very small distances (1.e. across the S SO O TR e o 2 . . . ; .
. . . L , R R RO SR R e v e )l e Validate geophysical studies and spatial modelling
highway) 1s also evident 1n Figure 8. - S P E TR LS R TN e e Lo 1O
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Figure 9 shows that the presence of permafrost 1s not
restricted to fine grained soils.

e Establish a baseline for regulatory bodies and

: . . . . .

In southern Yukon’s warm, marginal, discontinuous - A FEEE R = - Cf R AR R e e 42 industry proponents to ensure environmentally
permafrost terrain, frequent transitions between frozen s . ek b g QINERE ; IR T ) TR W Wt g B M el S SR LT TR R 2% sound, safe and economic design, construction and
and unfrozen terrain make infrastructure and pipeline ep ment o |g Ways e, S T B B R Ty B e E Y st (R o e et i e el CUEGE T Wil A operation of pipelines and transportation infrastruc-
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engineering extremely challenging (Figure 1). Drillin g Pro gram o == .. oo - 3 2 AT e e TR el R ture in permafrost terrain
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Frost heave, thaw settlement, slope stability, and
uncertainty 1n the rate of response of permafrost to
anticipated climate change and forest fires are major
geotechnical concerns.

From the 1970s to present, geotechnical TTTTETS e~ o . . . . o .

L . e oo BB AN s e g S e S AN e A T WE 5 TR i 3 Figure 9. GIS analysis allows simple spatial relationships to be easily
drllllng programs have characterized B0 TR D (A Lo e el N T G Sl T By e 5% visualized. In this example, boreholes that encountered permafrost can be
alignments and potential gravel pits. ¥ ) :.' _:.a ‘I"ﬁ 7.'. .7 : | . __ . ', , H' : ‘_”.:.."’""- AV r':"! ' ’ .J; : v ;-I.--. '- -, ™ “,‘I;:f-- 4 N ’ : | “ i h ! COmpaVed fo SOll texture. 5 m resolution Indian Resource Satellite (IRS) image (September 1, 2000), courtesy of Yukon Highways.
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Figure 1. Embankment failure on Alaska Highway near Beaver Creek. Highway 5 e, g > — | b drawings. q 'z@g&“ ﬂ
construction has altered local hydrology and caused thaw of ice-rich permafrost, L 5 AN e .-
resulting in ongoing stability problems.
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Organic layer thickness does nOt directly '_~ | Questions, suggestions and comments regarding this project can be addressed to:

correlate with active layer thickness L. PanyaLipovsky OR Erin Trochim
2 3 Tel: (867) 667-8520 Tel: (867) 667-8509

E-mail: Panya.Lipovsky@gov.yk.ca E-mail: Erin. Trochim@gov.yk.ca

Figure 7. Location and index maps showing area covered by the database to

date. Background shows the most detailed permafrost data currently avail-
able for southwest Yukon (after Heginbottom, 199)5).

Permafrost distribution 1s highly variable even on
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