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1.0 EXECUTIVE SUMMARY

Suitability maps at a scale of 1:20,000 for terrain in the
immediate vicinities of Haines Junction, Destructioa Bay, Burwash
Landing and Champagne for road construction, building construction
and installation of underground utilities, sewage lagoons and
sanitary landfills, septic systems, and construction materials
including granular materials are presented herein. In addition,
unique Quaternary geologic features, potential for lake-side
Tecreational development, and the ground water potential includ-
ing quality, quantity, recharge and direction of ground water
flow are briefly evaluated.

Five classifications are established to evaluate the suita-
bility of terrain for a variety of purposes. These classifica-
tions are a comment upon the relative amount of terrain modifica-
tion required to adapt terrain to a specific use or facility, upon
the relative amount of effort required to maintain 3 use or
facility, upon the amount of effort required to prevent physical
disturbance and deterioration of the immediate environs from a
specific use or facility, and upon the amount of preliminary
investigations that might be required before a facility or use
should be considered or completed. Terrain factors were established
that allow any undisturbed terrain type's suitability to be classi-
fied in a northern environment frequently characterized by perma-
frost and periglacial processes. These factors included slope;
drainage; flood hazard; permafrost and ice contents; hazards due
to mass wastage, fault activity, glacier advance, etc.; bedrock
depth; material composition and stoniness.

The suitability maps are to be used only as a guide to
planning and development in that they outline the major problems
and degrees of problems for specific utilization within an area.
Site assessment may determine that a site may be more or less
suitable for a specific purpose than is defined on the suitability
maps for a complete area because of variability of the properties
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of terrain types, and limitations of accuracy of the terrain typ-
ing, terrain type characterization and suitability evaluation.
Accuracy of the suitability maps is limited by the accuracy of

the base data or terrain typing and the accuracy of characterizing
terrain factors within terrain types.

The suitability for the purposes listed above and the ground
water potential is controlled by the terrain types and surficial
materials present at each community. Haines Junction lies in an
area of discontinuous permafrost,and compact dense till overlain
by a blanket of lacustrine silt and clay of variable thickness;
areas of gravelly and sandy outwash are present to the north and
alluvium is present along the Dezadeash River to the south.

Destruction Bay and Burwash Landing are in areas where
streams originating in the Kluane Ranges have deposited alluvium
in the form of alluvial-fans. The alluvium, which is primarily
gravel at Burwash Landing and wh:¢h is a mixture of clayey sile,
sand, and gravel at Destruction Bay, overlies and abuts against
till and outwash. Permafrost is present at both communities with
taliks under water bodies and within certain alluvial landforms.

Champagne lies in a large glacial lake basin filled with
varved clays and silts and bedded silty sands. This sequence is
interupted by a ridge of gravel and sand and the Dezadeash River
alluvium and pond deposits at Champagne. Sand dunes are also a
common phenomena at Champagne.
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2.0 OBJECTIVES

The objectives of this study are to prepare suitability maps
at a scale of 1:20,000 of terrain in the immediate vicinities of
Haines Junction, Destruction Bay, Burwash Landing and Champagne
for road construction, building construction and installation of
underground utilities, sewage lagoons and sanitary landfills,
septic systems, and construction materials including granular
materials; to indicate areas of unique Quaternary geologic features;
and to indicate the ground water potential including quality,
quantity, recharge and discharge areas, and direction of ground
water flow within the communities.

The suitability maps are to be based on evaluations and inter-
pretations of investigations of the surficial geology and land-
forms; discussions of ground water potential are to be based on an
assessment of available and collected data.

The suitability maps and the hydrogeologic assessment are to
be such that they can be used for urban and rural plamning and
development. This includes planning for provision of infra-
structures for services and recreational facilities.

3.0 METHEODQOLOGY

3.1 Field Investigations

During the surmer of 1979, field investigations were
undertaken in the vicinities of the settlements to upgrade the
knowledge of the surficial geology in their vicinity. The various
properties of the terrain types present, i.e. slope, topography,
bedrock depths, material grain-size distribution, compaction and
permeability, permafrost and ground ice distribution, active layer
thicknesses, water tables and drainage, peat thicknesses, presence
of hazards, processes and features such as flooding, recent fault
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scarps, and liquefaction were noted where possible. Special
emphasis was placed on identifying potential sources of granular
materials, including an estimate of the quantity and quality of

the sand and gravel in these sources. Samples of a number of
typical materials and potential aggregates were collected for

grain size analysis in order to assess their potential for a number
of purposes.

At each community, interviews were carried out with a
number of residents to help determine the number, depth, yield and
water quality of abandoned and existing water wells. Eighteen
ground water samples and six surface water samples were collected
for chemical analysis (bicarbonate, sulphate and chloride anions;
calcium, magnesium, sodium and potassium cations; nutrient and
trace element concentrations).

3.2 Office Studies

Office studies involved the preparation of maps of the
surficial geology of communities, and the preparation of suita-
bility maps for road construction, building construction, sewage
lagoons and sanitary landfills, and septic systems. This involved
establishing five classifications for terrain suitability, defin-
ing the different states of seven critical terrain factors that
affect the suitability of terrain for a specific purpose, and
evaluating the suitability of terrain types for a purpose based
on the defined guidelines.

All available data concerning the hydrology and granular
materials for each community were collected and collated from
government files, and together with data collected during this
investigation were snalyzed. Meps and a section of this report
were then prepared to define and discuss the hydrolegy and ground
water potential, and gquantity and quality of granular materials
for each community. Unique Quaternary features were identified
and located at each community.
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3.3 Suitability Maps ENGINEERG, 5-3

I G
3.3.1 Classification

Five classifications have been established to
evaluate the suitability of terrain types or areas for a variety
of purposes. The classifications are GOOD, FAIRLY GOOD, FAIR
(MARGINAL) , POOR and UNSUITABLE (VERY POOR). These classifica-
tions are a comment upon the relative amount of terrain modifica-
tion required to adapt terrain to a specific use or facility,
upon the relative amount of effort required to maintain a use or
facility, upon the amount of effort required to prevent physical
disturbance and deterioration of the immediate environs from a
specific use or facility, and upon the amount of preliminary
investigations that might be required before a facility or use
should be considered or completed. In essence, the costs required
to successfully adapt an area to a specific purpose are relatively
low for an area classified as GOOD, and progressively increases
to a maximum cost for an area classified as UNSUITABLE (VERY POOR).

It should be noted that terrain factors such as
material composition and characteristics, slopes, drainage, perma-
frost and ground ice .distribution have some degree of variability
in any terrain type. A suitability classification for a terrain
type has to take into consideration and integrate the variability
of the terrain factors. For example, an area classified as FAIR
(MARGINAL) may have & terrain factor that makes the terrain type
universally marginal for a specific purpose, or it may be that
some of the terrain type could be classified as relatively GOOD
for that purpose, but significant parts could only be classified
as FAIR (MARGINAL) or POOR for that purpose.

A classification of GOOD indicates relative ease
in adapting an area or terrain type to a specific use or in con-
struction and maintenance of a specific facility. For example,
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road construction and maintenance on a gently-sloping well-
drained unfrozen gravel outwash surface would require minimal

costs and efforts relative to road construction on other terrain
tvpes.

A classification of FAIRLY GOOD indicates a niinor
problem or limitation that will slightly increase the effortc
and cost in adapting an area or terrain type to a specific use
or facility. For example road construction and maintenance on
a gently-sloping well-drained unfrozen bouldery gravel would
require slightly more effort and cost, however minor, than on a
gravel without boulders because of the necessity of removing the
boulders.

A classification of FAIR (MARGINAL) indicates limitations
are present within an area or terrain type that will require
sipnificant effort and cost in adapting the area or terrain type
to a specific use or facility. For example, some preliminary
investigations and special design, and extra efforts and costs will
be required for road construction in an area of till underlain by
permafrost with possible scattered areas having up to 0.5 m of
high ice content.

A classification of POOR indicates limitations are
present within an area or terrain type that will require much
effort and cost in adapting the area or terrain type to the specific
use or facility. For example, road construction in an area of
flat till overlain by a blanket of peat will probably involve the
expense of removing the peat from below the roadbed or some other
mitigative measures.

A classification of UNSUITABLE (VERY POOR) indicates
very severe limitations are present within an area or terrain
type that are insurmountable or will require extraordinary effort
and expense to adapt the area or terrain type to a specific use
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or facility. For example, road construction in an area where a
thin veneer of peat overlies more than 5 m of clay having very
high ice contents would require special design and expensive
construction techniques to prevent deterioration of the permafrost
from beneath the road bed and associated ditches. Continuous
monitoring and maintenance would be required to prevent deteriora-
tion of the road and its surrounding enviromment.

In general, areas having a suitability classifica-
tion of POOR or UNSUITABLE (VERY POOR) for a specific purpose should
be avoided for that purpose where possible. Only where absolutely
necessary, should the expensive required mitigative measures to
allow adaption of the area probably be considered. However,
neither classification excludes use of the terrain. Even the
classification of UNSUITABLE or VERY POOR is only meant to imply
that a particular purpose is impractical in a certain area or
extraordinary effort and cost is required if the area is to be
used for such a purpose.

3.3.2 Suitability Limitations - Terrain Factors

Terrain factors were established that allow any
undisturbed terrain type's suitability to be classified in a
northern enviromment frequently characterized by permafrost and
periglacial processes. These factors included slope; drainage;
flood hazard; permafrost and ice contents; hazards due to mass
wastage, fault activity, glacier advance, etc.; bedrock depth;
material composition and stoniness.

Guidelines were established to give the particular
state of any individual terrain factor that would define a certain
degree of suitability for a specific purpose. For example, in
Table 4.3.3 slopes of less than 1.5 degrees are required for some
areas within a terrain type for the slopes to be considered as
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GOOD for sewage lagooms and sanitary landfills, and slopes of
greater thanm 15 degrees throughout a2 terrain type indicate slopes
that are UNSUITABLE (VERY POOR) for sewage lagoons and sanitary
landfills. Intermediare distributions of slopes define inter-
mediate suitabilities.

For evaluating the state of slope that dictates
degree of suitability, degrees of slope were defined. However,
the frequency and pattern of these slopes were also comnsidered inm
terrain type classifications. For example, a flat area with a
small discontinuous scarp within it would still be classified as
GOOD on the basis of slope if flatness was required for a certain
purpose.

Drainage was evaluated partly on the position of

the water table throughout the year in unfrozen terrain, but mainly

on the state of drainage of the ground surface and near-surface,
(i.e. an evaluation of the amount of terrain where free water was
present on the ground surface or in the near-surface; and/or of
the amount of time during the year that free water was present on
the ground surface or in the near-surface). This is particularly
important in areas of permafrost as the water table, in the usual
sense of the term, often lies below the base of the permafrost
and is unrelated to the ground surface drainage.

Flood hazard was evaluated on the basis of estimated

frequency of flooding of a terrain type. Some consideration was

given to the severity of a flood within an area, e.g. water depths,

scour, etc. in the final evaluaticn.

Permafrost was evaluated on its areal distribution

within a terrain type. However some consideration was given to
its depth and the thickness of the active layer that characterized
a terrain type. Ice contents within the upper 2 to 4 m were
considered as most critical in defining degree of suitability;
however some consideration was given to ground ice distribution
at greater depths.



In evaluating hazards, the following things were
considered:

the presence, occurrence or likely occurrence of such
catastrophic mass wastage features as landslides, slope
failures and rock falls; the occurrence or likely occurrence

oty —— — e e
.

of geologic phenomena such as surface ruptures and earth-
quakes resulting from faulting, glacier advances and over-

1 riding, liquefaction of sediments caused by seismic activity,
wind deflation and movement of silty and sandy sediment;

[' periglacial phenomena such as frost creep, solifluction and
nivation.
{ Flooding and phenomena directly related to permafrost and ground

ice such as thermokarst and thaw-induced slope failures were not
considered as they were evaluated in the flooding and permafrost
ground ice factors.

g

Bedrock depth was evaluated on the actual depth to

bedrock. Some consideration was given to the variability of the
depth to bedrock or the ruggedness of its surface.

] Material composition and stoniness was evaluated as

a terrain factor on the basis that grain size distribution, compac-
l tion, organic content, and boulder and cobble content defined such
parameters as permeability, workability, bearing capacity and
susceptibility to frost penetration and heave; all characteristics
l considered important in the utilization of a terrain type for most
purposes considered in this reportc.

" 3.3.3 Terrain Type Suitabilities

In constructing the suitability maps, the suita-
i bility of terrain types on the map of the surficial geology of
the communities were evaluated (c.f. Appendix A).

——



b,

e e i e,

—

p—,
d

——

10

In defining the terrain type suitability, all
terrain factors are considered. The suitability of the terrain
type is then defined by the terrain factor or factors having the
relatively lowest degree of suitability. For example, if all
terrain factors within a terrain type were GOOD or FAIRLY GOOD,
except for drainage and flood hazard, which were POOR, the terrain
type would have a suitability of POOR with drainage and flood
hazard being the limiting factors.

3.3.4 Suitability Maps - Usage and Accuracy

The suitability maps, which show the suitability
classification as defined in Section 3.3.1 and the limiting
factors as defined in Section 3.3.2, have been derived by trans-
posing the suitability and limiting factors of terrain types to
areas mapped as those terrain types. ‘

The suitability maps are to be used only as a guide
to planning and development in that they outline the major problems
and degrees of problems for specific utilization within an area.
Site assessment may determine that & site may be more or less suit~-
able for a specific purpose than is defined on the suitability
maps for a complete area because of variability of the properties
of terrain types, and limitations of accuracy of the terrain typ-
ing, terrain type characterization and suitability evaluation.
However, the limiting factors do define problems that might be
avoided by careful site selection or that could be relieved by
mitigative measures that would allow development within reasonable
effort and cost (the latter being defined by the necessity and
Teturn provided by the utility or use). For example, a main high-
way across an area classified as P - pf, mt (poor suitability due
to permafrost and material composition) or U - pf, mt (unsuitable
due to permafrost and material composition) would probably be under-
taken after investigations determined where the most favourable
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geotechnical conditions were present in spite of costs, whereas a
road to a cottage in a similar area would probably be considered
impractical and too costly. The suitability maps do not negate the
requirement for individual site investigations prior to utilization
for many purposes. For example, investigations of materials,
drainage, etc. would still be required for the installation of a
sewage lagoon, even in an area classified as GOOD for that purpose.

The accuracy of the suitability maps is limited
by the accuracy of the terrain typing, the accuracy of the chacter-
ization of the terrain types and the degree to which the character-
ization applies to unique areas and sites within terrain types.
The terrain typing was completed by air ground checking combined
with air photo analysis and errors are inherent. However, even
if the terrain typing is in error, the fact that the air photo
patterns were similar enough to cause incorrect terrain typing
indicates that some similarity in properties may be present and
the suitability classification may be partly applicable.

The evaluations of suitability are subjective.
Some errors in the degree of limitation imposed by a terrain
factor on the suitability of a terrain type for a specific purpose
is probable; but it is also probable that the error will only be
relative. For example, imperfect drainage may define an area as
being POOR for road building on maps in this report, whereas
authorities in road construction may consider terrain marked by
imperfect drainage as being FAIR (MARGINAL) or UNSUITABLE (VERY
POOR) for road construction, but not probably GOOD or VERY GOOD.
It is also probable that similar suitability classifications with
different terrain limiting factors do not have equal envirommental
or economic implications. For example, terrain classified as
FAIR because of permafrost and ground ice may be as difficult for
road construction as terrain classified as FAIR because of shallow
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bedrock. The maps can still be used with the realization that
the limiting factors are real, but the suitability is in error
to a degree that can be redefined. However, it is beyond the
scope of this report to make a cost analysis of all limiting
factors for all specific uses.
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4.0 HAINES JUNCTION

4.1 Geologic Setting

Haines Junction is located at the juncture of two large
valleys; the Shakwak Trench, which runs parallel to the Alaska
Highway northwest of Haines Junction and parallel toc the Haines
Road southeast of Haines Junction; and the Takhini Valley, which
runs east toward Whitehorse. The geology and physiography of the
sharp-crested Kluane Ranges southwest of the Shakwak Trench
differ significantly fromw the dissected rolling upland surface
of the Ruby and Dezadeash Ranges north and east of the Shakwak

Trench. The valley bottom at Haines Junction is gently rolling with

elevations between 590 m and 700 m. The valley bottom rises
rapidly to over 750 m to the northwest and south. The Takhini
Valley east of Haines Junction is gently rolling to flat and the
axis is well below 700 m, even though the Dezadeash River, which

drains this section,flows fr-m the east and drains southwest through

2 gap in the Kluane Ranges.

At Haines Junction thick unconsolidated deposits are
the result of deposition during several Pleistocene glacial and
interglacial periods, and include till, outwash, glacioclacustrine
silt and clay, and alluvial silt, sand and gravel. Most of the
surface materials shown on Map 4.1 were deposited during the
Kluane (Macauley) glaciation. During this glaciation large
valley glaciers flowing northeast along the Shakwak Trench coal-
esced with a glacier flowing through the gap in the Kluane Ranges
occupied by the Dezadeash River; this glacier then flowed north-
west along the Shakwak Trench. East of Haines Junction this large
glaclier encountered another flowing west along the Takhini River;
it is difficult to determine in which direction the net flow was,
but some glacier flow was diverted north into the headwaters of
Marshall Creek. AS deglaciation proceeded from the northwest to
southeast, drainage from the Kluane Ranges directly west of Haines
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Junction was diverted along the northwest flank of the waning
glacier and resulted in outwash being deposited north of Bear
Creek and near Pine Lake. After further deglaciation a large
lake, Clacial Lake Champagne, which formed because of the con-
tinued blockage of the Dezadeash River by glaciers to the south
and blockage of other present-day drainage patterms to the east
covered much of the Haines Junction area; its maximum elevation
was between 748 m (2450 ft) and 762 m (2500 ft) as evidenced

by beaches within this range of elevations. Following deglacia-
tion of areas to the south, the Dezadeash River established its
present drainage course and the present drainage system was
established.

During Neoglacial time, the Alsek River into which the
Dezadeash River flows has been periodically damed by a surg-
ing glacier to the south. Early advances between 3000 and 1000
years ago caused at least two, if not more lakes, to form in
the area; the largest lake reached elevations of around 667 m
(2200 ft). Between 350 and 500 years, a couple of lakes were
formed whose maximum elevations were near 640 m (2100 ft).
Around 250 years ago a lake was formed with a maximum elevation
of 623 m (2040 ft) and between 75 and 150 years ago a lake with
a maximum elevation of 595 m (1955 ft). The maximum elevations
of these lakes are marked by beaches, wave-cut benches, and in
the case of younger ones, strandlines composed of driftwood. 1In
intervals during which these lakes were not present, the Dezadeash
River continued to flow near its present level,

Periodically, since the Macauley glaciation parts of
the Haines Junction area have been bare of vegetation because of
deglaciation and submergence. During these intervals, the strong
south winds blowing out of the Dezadeash River gap in the Kluane
Ranges has deposited loess north of Bear Creek. Wind scour has
also occurred on scarps having a southern aspect and has resulted
in cliff-top dunes being formed. Marl in the Pine Lake basin
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Table 4.1 Descriptive Legend of Terrain Types at Maines Junction
Terrain Type Geomorphology, Slopes  MNature of Materials Permafrost, Ground Ice, Stability and Mlscellaneous Potential
Drainage and Thickness Active Layer Engineering Characteristies Hazard
Rp, Rn Claclally scoured bed- Pockets of thin Scattered pockets of Rock forms stable founda-
rock; slopes vary drifet and Erost- permafrost may be present; tion; thawed drift generally
from less than 5 heaved bedrock ground lce contents low good foundation material.
deprees (Rp) to rubble present on in drifc; active layer
between 5 and 20 bedrock. 0.5-1.2 m,
. degrees with iso-
lated steep scarps
(Rn); well drained.
Ra SteeE bedrock slopes Isolated pockers of Generally unfrozen with Rock falls.
and bedrock cliffs; rubbly and blocky negllglb{e ground ice
alopea to greater colluvium on bed- content,
than 60 degrees; well rock.
drained.
aDv brift-veneered Between 0.5 to 2.0 Scattered pockets of Thawed sediment way be
“Fn lacially scoured m of undifferentiated permafrost with low unstable foundation
edrock; slopes coarge-textured out- ground lce contents; material if medium
generally between 5 wash and till; active layer 0.5-1.2 m. ground lce contents
and 20 degrees; well boulders common present.
drained. component .
Db Drift-blanketed Between 1.5 and I m Permafrost unlikely. Stable foundation
En glaclially scoured bed- of tlll and outwash; materlal; till susceptible
rock; slopes former probably to frost heave.
generally lese than dominant.
8 degrees; well
drained.
tHp: ©Mm Morainic plain a&nd Between 3} and 10 m Generally unfrozen; nil Stable foundation mater-
P undulating moralne; of tlll overlying to low ground lce con- ial; till susceptible
flat to gently slop- interbedded c{ay. sllt tents. to frost heave.
ing with few alopes sand, gravel and till
to 10 degrees; well (the latter three
drained; [ew degres- domlnant} .
slone Imperfectly
drained.
xLv ; xLv Lacugtrine-veneered Between 0 and 1 m Permafrost untikely. Stable foundation mater-
tHp morainic plain and of undifferentiated ial; fine textured sedi-
undulating moraine; clay, silt, sand, and ments, especially silty t;'

flat to gentl
sloping with few
oslopes to 10 degrees;
welg drained; few
depressions imper-
Fectly drafned.

gravel (rarely to 2.5
m) over 2 to 5 m of
till over interbedded
clay, silt, sand,
gravel and rill (sand
dominant).

clay, susceptible to
Eroat heave; lsolated
small volumes of agpre-
gate present.
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Table 4.1 Descriptive Legend of Terrain Types at Nalnes Junctien (Cont'd)

E£MLb ;

afELb
Bm

xLb
EMn

al.v

tHo

abm

fEw
£tp

alLv

al'h

Lacustrine-blanketed
undulating moraine
including beaches
and atrandlines;
flat to pently slop-
ing with few slopes
to 10 degrees; well
drafned; few depres- to 2.0 m of clayey
sfons imperfectly sile (£/m Lb) over
drained. eill.

0 tol mof ailey
sand {(a/f Lb} over
till; or becween 0

Lacuatrine-blanketed
morainic plain;
gently to moderately
slogln with slopes
to 12 ﬁe rees;
moderately well to
well drained.

Between O and 2 m
of sand and gravel
over 1 to &4 m of

till over bedrock.

Lacugtrine-venesred
moraine blanket;
gentle to moderate
slopes to 15 degrees;
moderately well to
well dratned; few low
Areas imperfectly
drafned.

Undulating outwash; Hote than 3 m of
gentle to moderate
ulofen to 12 degrees;
vell dreined; few
low areas woderately
well to imperfectly
dralined.

nterbedded clay,

Between O and 0.5 m
of sllty sand over
5 m plus of gravel

Outwagh plain capped

by uiud-Eluun sand

and siit; flar to

gently s1oqin§, few

slopes o 10 degrees; tope [ine sand and

vell drained. silt thicken to & m
plua,

Between 0 and 0.5 m
of silt, sand and

Lacustrine-veneered
outwash plain; flac
to very ientl, slop-
Ing; well drained. plus of gravel and

sand.

Between 0.5 and 2 m

Lacustrine-veneered
of sand and gravel

putwash blanket;
flat to very gently
sloping; well
dralneﬁ.

sand and gravel may
he discontinuous,

Between 0 and 1 m of
gravel gnd pand over

and 1 m of ei1t ond
silcy sand over 0.5

Between 0.5 and 2.0

m of undifferentiated
clay, silt, sand and
gravel (clay and eilt
probably most dominant)
over 2 to 5 m of rill.

ravel and sand over

ailt, sand and pravel,

and pand; along cliff-

fine gravel over I m

over 3 m plus of rill;

Permafrost generally
absent except pose-
ibly in a Few lmper-
Fectly drained areas;
ground fce contents
medium to high whare
permafrost present.

Permafrost present,
but distribution and
thickness not known,
Ground ice contents
generally low, but
medium to high in
clayey silt 1f frozen;
sctive layer, 0,3-1.2
m.

Permafrost likely
present on north-Escing
slopes and in low-lying
imperfectly drained
ATeAs.

Generally unfrozen;
negligible ground ice
contents.

Ko permafrost.

No permafrost.

Ho permafrost.

Stable foundation mater-
lals exeept clayey
lacustrine sediments only
Fair; clayey silt highly
gusceptibie to frost
hesve; ilesolated pmall
volumes of aggregate
present in coarser factes

(a/fLb).

Stable foundation mater-
lals except clayey lacus-
trine materials only fair,
poor upon thawing; clayey
ai{lc highly sumceptible to
£rost heave.

Generally atable foundation
material; till susceptible
to frost heave,

Stable Foundation mater-
lal; source of aggregate.

Eolian
deposits
subject to
deflation if
digturbed,

5table foundation mater-
ial; ocutwaah iB source
of aggregate.

Stable foundarion mater-
ial; outwash and
lacustrine veneer are
source of aggregate.

Stable foundation mater-
fal; eill gusceptible to
Erost heave; possible
source of aggregate.
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Table 4.1

aCp

fimlp,
f/mln,
£/elp,
f/elp

f.olp

£Af

fLv , sLv

t*E  gAF

Lacustrine beaches
eroded in searp com-
posed of outwash
{lacustrine blanket
on outwash); variable
alopes Erom O to 30
degrees; well drained.

Lacustrine plain;
Elat to very gently
sloping {f/cLp, f!mLp)
te moderately sloping
(f/mln}; occeaiomally
modified b thermo-
karst (f!c{
flatter areaa imper-
fectly to moderately
well drained; slop-
areas moderately
well drained.

Lacustrine Elaln;
flat; imperfectl
to moderately HQ{I
drained,

Organic-veneered
lacustrine blanket;
flat to very pently
sloping; lmperfectly
to pvorly drained.

Alluvial-fan; gently
sloping: moderately
uelY to well drained.

Alluviel fan;
gently sloping
imperfectly drained.

Lecustrine-veneered
alluvial fan;
Tently sloping;
mperfectly to
moderately well
drained.

More than 10 m of
@sand and gravel
present.

Between 2 and 5 m of
clay {c) and clayey
silt {m) over inter-
bedded till and
gravel; upper part
of ailty clay con-
taine Iinterbeds of
?é;t and silty ennd

Between 2 and 5 m
of clay silt and
fine sand (f) and
marl (o) over inter-
bedded ei1ll and
gravel,

Between 0 and 1 m
of peat and organic
silt over 0.5 t0 2 m
of gilt, clay and
fine sand over till.

Hore then 5 m of
iravel {gAf} or
nterbed ed silt,
sand and gravel (xAF);
occasionally having
up to 0.5 m of silt
and fine sand on
surface.

Hore than 3 m of
interbedded
otianlc silt,

t and slley
pand over sand and
gravel.

Between 0 and 1 m
of sand or silty sand
sl or sand, sllt

(EIT’

and CllT(fLV) over
rravel FAF

Descriptive Legend of Terrain Types at Yalnes Junction {cont'd)

Ho permafrost.

Permafrost common in
unit to depths of 10 m
plue; ground ice con-
tenes [requently medium
te high in upper 5 m;
active layer 0.3 to 1.2
-

Permafrost continuous

to 10 m plus except near

Pine Lake; ground ice
contents generally
medium to hlih in upget
5 m; active layer 0

te 1.2 m.

Irrepular distribution

of permafrost; medium

to Eigh ground ice con-

;ents possible in upper
m.

Permafrost unlikely.

Thin patches of
permafrost possibly

regent; medium to
lgh ground ice con-

tents possible.

Fermafrost unlikely.

Stable foundacion matec-
{al; source of aggregate.

Upon thawing silty clay
poor Foundation material;
sgilty clay and till sum-
ceptible to frost heav-
ing.

Poor foundation mater-
ial upon thewing;
thewed sediment sus-
ceptible to froat heav-
ing.

Poor foundation mater-
inl; susceptible to
froet heaving.

Good foundatlon
material,

Poor foundatjon mater-
fal; susceptible ro
Erost heaving.

Good foundation mater-
ial; source of
Agprepate.

Subject to
thermokarst
subsidence
if thermally
modified.

Subject to
thermokarst
subsldence
1f thermally
modified,

Hinor
thermokarst
subsidence.

Some risk
of [loodity,
and stream
gvulslon.

Risk of
flooding.

Some riskh
of flooding
and gtream
avulsion,

LT



Table 4.1

f/ant

xAp

R

£/ahp-A
E/gAp-A
BApP-A

aCa

Stream terrace; flat;
tmperfectly to moder-
ately well drained
with feu areas,
poorly drained.

Lacuatrine-veneered

alluvial plain;

flat<ch, to gently
alp

or moderntel{ slop-
ing (Hlv); flac areas
akp _

imperfectly ro poorly
dralned; s{oplng
areas moderately vell
to vell drainad,

Lacuatrine-blanketed
alluvial plain; flac
to gently sloping;
few areas moderately
sloping; flat areas
imperfectly to moder-
ately well drained;
sloping areas moder-
arely well to well
drained,

Alluvial plain;

flat with few
channels; tmoderately
well drained;
channele poorly
dratned,

Peat-veneered
slluvial plain;
flat; poorly to
imperfectly drained.

Floodplain; flet

to gently sloping

with few minor scarps:
imperfectly to moder-
ately well drained
(EfaAp, £/gAp) to
vell drained (gAp).

Talus apron; moderste
to gteep slopen; well
drained.

iy

Between (.5 and 1.5 o
of silt and sandy
silt over 3 m plus of
sand and 5rsv¢r.

Between 0.5 and 1.0 m
of clay (c) and snilc
and sandy sile {(m)
over J m plus of sand
gravel; few thin beds
of peat in clay silt
and silcy sand; few
grevelly beds.

Between 0.5 and 2.0 w
of clay and silcy
clay over 3 m plus of
sand and gravel; few
thin beds of peat in
clay ond silty clays;
rare thin gravelly
beds.

Between 1 and 2 m
plus of silety sand,
prand and sandy gravel:
boulders lag present
under thin veneer of
sllt and clay in
channels.

Between 0 and 1.0 m
of peat over 0,5 to
3 m of clay, ailte
and sand.

Petween 0 and 1.5 m
of silt and silty sand
over 1 m plue of sand
and graveY.

Between 0.5 and 5 m
lus of rubble and
locks over uncon-

solidated sediments

and bedrock.

Descriptive Legend of Terrain Types ac liaines Junction (con'd)

Permafrost generally
sbaent, but few patches
of thin permafrost
present with low to
medium ground fce
contents.

Permafrost generally
absent, but few patches
of thin permafrost
poesible with low to
medium ground ice
contents.

Permafrost generally
absent, but few patches
of thin permafrost
pomsible with low to
medium ground ice
content .

Permafrost unlikely,

Permafrost generslly
absent, but isolated
Eltchel of thin perwa-
rost possible.

Ho permafrost.

Permafrost with low
ground ice contents
probable on north-

facing slopes only.

e

Fipe grained sediments
subject to frost heave;
poasible mource of
aggregate.

Fine ground sediments
aubject to froet heave;
improbable source of
aggregate.

Flnc-irnlned sediment,
poor toundation mater-
fal and subject to
frost heave.

Feir to good foundation
materfial; finer-gralned
facies subject to frost
heave.

Fine-grained sediments
poor foundation mater-
ial and subject to frost
heave,

Possible source of
aggregate.

Unstable foundation due
to looseness of wmaterial
and elopee; possible
source of crushed
aggregute.

fare [lood-
ing
possible.

Very rare
flooding
possible.

Very rare
flooding

in low areas
possible.

Channels
subject to
flooding.

Very frequent
flooding.

Rock falls,
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Table 4.1 Descriptive Legend of Terroin Types at Haines Junction (con'd)
xCm Landslide; gentle to Five metres plus of Permafrost, generally Thawed fine-grained sedi-
moderate slopes to mixed clay, silc, with low ground ice ments subject te Erost
12 degrees; moderately sand, gravel and contents; active layer heave,

well drained. till. 0,5 to 1.2 m,

61
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and peat in other poorly drained areas has also accumulated in
the time interval since the Macauley glaciation.

Haines Junction lies in the zone of discontinuous perma-
frost. At Haines Junction permafrost is discontinuous and generally
very thin; the active layer is relatively thick except on poorly
drained benches having thin veneers of peat along the Dezadeash
River. Permafrost is widespread in the poorly drained lacustrine
Plain west of Pine Lake and on north-facing slopes south of the
Dezadeash River. Organic materials and fine-grained lacustrine
deposits, especially near Pine Lake, are characterized by medium
to high ice contents,

4.2 Terrain Types and Their Characterization

Map 4.1 shows the distribution of terrain types in the
Haines Junction area. The geomorphology, slope distribution,
drainage, nature and thickness of materials, permafrost distribu-
tion, ground ice contents, active layer thicknesses, ground sta-
bility, engineering characteristics and potential hazards for each
mapped terrain are given in Table 4.2, Details of grain size
analysis are given in Appendix B.

4.3 Suitability Maps

Suitability maps for road construction, building con-
struction and underground utility installation, sewage lagoons and
sanitary landfills, septic systems, and construction materials
including granular materials are presented (Maps 4.3.1 and 4.3.5).
These suitability maps were derived following the techniques out-
lined in Section 3.3 of this report.

4.,3,1 Suitability for Road Construction

The suitability map for road comstruction (Map 4.3.1)
assumes that roads for year-round use are to be comstructed and
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Table 4.3.1

Diffarent states of Lndivicdual cerrmin faetors are established thac allow the iu
tarrain type to be evaluated for construcciocn and maincenance of all-weacher hig

asphalt surface}.

Terrain Factor
{aymbol)

Degrea of Terrain Suicability

Tarrain Property Guidelines for Assessing Sufcabilicy for Highways and Roada

fiood = G

Fairly ficod - FG

Fair {(Marginal) - F

Moor = P

21

icabilicy ¢f the undisturbed
hway 4na roads (witheul

Unsuicable - U
(very poor)

Slopa {sl)

Crainage (u:}L

Floed Hazard
[€46]

Perzafrosc oudz
ice concancs
{pf)

Hazards dus to°
mass vastCage,
faulcs activicy.
glacier advancs,
acc. (hz)

Bedrock depch
(br)

Hacarial
cn-pnal:iog and
szoniness .3
tme)

Less chan 5

- degreas

Rapid co wvalil;
Teater Chan

m D Water
table

Yo flooding

Ko permafrost

No hagards

Creacer than 2 =

Cravel anpd sand,
sandy ctill;
stones less chan
5 pereent

Less than 8 degrees

Yell co modecacely
well; grester than
0.7 m co wvacer
tabla

Yery rare; subject
to onge in 100 years
or lass

Scacsersd E-r-ntrnaz
but genarally ne
ground ice

No hazards

Greacst than 1.0 o

Clavey till, :Ll:{
sand, silcy gravel;
stones less chan 1O
reTcwnc

Less chan 12 degrees

Moderacaly vell ce
imperfect; water
cable generally 0.50
to o.?g m

Oecasional; subject
co once in 10 to 100
years

Permairost generaily
prasenc, buc ounly
rare Ardas having
shallow (¢0.5 =)
sediment with oedium
co high fce contenta

Slow near surface
soil creep; isolaced
rock fall; evidance
of faul:ész within
lasc 10O, YE&TS

Betwaen 0.5 m
and L.0 =

Clayey 3ilc, sandy
sile, stonws less
chan 25 perzent

Slopes betwaen
12 and L6 degreaes

Imperfect ©O podr;
uager zable less
chan 0.5 o

Annusl flocaing

Permafrons with

up to L @ of near-
surface sedimant
having medium co
high ice contancs;
isolaced sadiment
at depth wich high
ige concancs

Slighe chance of
glacier rescvance
or ssdiment Liqua=~
faction: ponsibil-
ity of faulc-
inuuced surface
Tupcure within
next L00 vears:
rock falla commn

Lesa than 0.5 n

Clay, organic
sile, peac up to
2 o chick, stones
25 e 50 percamt

Creaacer than lu
degTees

Poor, water Cable
continuously oaar-
surface

Ficoding mote chan
ONCRE 4 YEAT

Continuous permalfrost
with sedimencs hav-
ing high ground ics
contents to depths
greacar tham l @

Poasibilicy of land-
slida, sedimant
liquificacion wichin
next L0 years;
rapid soiffluccion,
nivacion or surface
creep

Generally near
surface

Thick peaz; sctones
Teacer than 50
percenc

1. For drainage characterizaticn see Canada Soil Informstion Sysctez (Canada Soll Survey Commicttaa, 1978).

2. Ice contenta given in per cent volume excass ice:

low (-17%; oedium l0-20%: high > 207,

flazards sueh as flooding and fatlures dua % -1
faxards meh as £l cnn:in:s ol o man-ipduced chawing of permafrost are considered in Flood Hazard {(fl) end

Dus to frosc heaving, terrain units having significanc ¢ontents of sile and clay in areas of imperfact and joor drainage

should be alcsred %o one leas degree &f suitahilie ; i
g i A ahilizy {f saterial {1 the limiring faccor; whare the highway {3 to ba suflaced

be more savarely alcared.

Sctones arez dafined as clascs having a diamecar greatsr than 6 cm, L{.e., cobbles, cosrse rubble, bouldsrs, blocks.
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maintained on undisturbed terrain. For the purposes of drainage
it is assumed the roads are graded, and ditches are present where
required. The subgrade is to consist of materials underlying the
roadway and the base material is to be locally obtained where
possible. No provision is made on the suitability map for the
source of surfacing material, which is assumed to be

stabilized crushed gravel, till or rock.

The terrain factors were evaluated on the basis
of how they affect the initial construction and how they affect
load capacities and maintenance. Slope, drainage, permafrost,
bedrock depth, and material primarily affect initial comstructionm,
whereas flood hazard, ice contents, and miscellaneous hazards
primarily affect maintenance. The terrain property guidelines for
assessing suitability for highway and road construction and main-
tenance are defined in Table 4.3.1,

4.3,2 Suitability for Building Construction and
Utility Installation

The suitability map for building construction
and utility installation (Map4.3.2) assume that buildings are to
have basements and utilities are buried in the ground. It is
assumed that standard construction procedures are used except that
special insulative procedures are used in areas of permafrost.
It is also assumed that ground conditions are such that some
mobility is viable in the vicinity of the buildings, and that
utility and ground surface maintenance is minimal.

The terrain factors were evaluated on how they
affect initial construction, mainly excavation and how they affect
the continued stability and maintenance of the building, building
site and utility. Slope, permafrost, bedrock depth, material com-
position and stoniness primarily affect construction and excavatiom,
whereas drainage, flood hazard, ice contents, and hazards due to
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Table 4.3.2

TerTain Factor
(aymbal)

Terrain Property Guidalines for Asvessing Suicabllity for Building Canstruction

Different sctates of individua

1l terrain factors are escablizhed that allow che su
to bs evmluataed for conscruse

ion or installation and maintanince of suildings an

Degres of Terrain Suitabilicy

icabilicy of che und
& UDoergrouBd ufili

Good - G

Fairly Good = &

Fair (Merginal) - F

Poge - P
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snd Utilicy Imscallacion

iscturbed cerrain ctypa
fiws.

Unauitabla ~ U
(vary poor)

Slopa (sl}

Draitage (Ht)l‘z

Flood Hazerd
)

2.3
Permafrost and
icw contames
{pf)

Hagards dus to“
masa wastags,
faulec activiey,
(glacier advancs,
ace. ) (he)

Bedrock depeb
(er}

Macerial
compoaition and
stonlneds

{me)

Lass chan 3
dagrews

Rapid 5 well:
anter than
.5 mecres o

vatar table

Kona

Ho permafrome

¥ hacards

Always gru::-r
than 2.5 @

Graval sod eamd:
sangdy till;
stones less
than 5%

Lase chan § degreas

Wall to wodaracely
wall drained: grescaer
thas 1.5 mecres %o
water Cable

Scactered parmafrost
but generally no
gfound ica

Ho hazsrds

Usually greacer
than 2 o

Clayey till; claysy
silt and ailey

sand lese than 1l m

chick; scomes lasa

chan 153

Leas than 11 degress

Hodaracely well to
lmperfact drainage:
0.5 » 1.0 wecran to
water Cabla

Very rars: aubjsct to
opee in 100 vears
or lLeag

Permafrosc generally
presenc, but only rare
aress having shallow
(€1.0 mectes) sedi-
sant with amedium to
high ice contencs

Slow naar-surface
101l ¢reep; wichin

l km of posc glacial
activa feulc

1 « 2 macres

Thick siley sand,
sile, siley clnz.
stonas 15 co 253

Slopes becwasn
12 and 20 degrees

Imperfectly or
paprly drained;
.5 = to wvater
tabia

Occasaional;
subject o once
in 10 co l00
years

Permafrosc wich

up to 1 mecre of
aedr-surface sedi-
Qent having medium
to high ice cone
tEnts; isolatag
sadicent ac depeth
with high Lce
contents

Slight zhance of
placier advance

a¥ sediment ligue-
faction; rock fall
Presenl; avidenca
of fsulcing within
lasc 10,004 yeatw

Less than 1 metra

Thick elay;
grganica to 2 @
in dapth, sconss
23 =0 50%

Greacer than 20
degrans

Poor darainage;
wacer table comcinu-
ously near surface

Acoual floeding

Conginuous permafrost
wich sedimenca hav-
ing high ground ice
sontenca to depchs
greacar than 1 zecre

Possibilicy of lands
slides, faul:z-
inducad suriface
Tupture, sedimentc
liguafacsion or
glaciar advance
within naxt LlDO
years; rapid soli-
fluccion, aivacion
or soll crasp

Ganarzlly at surfacs
Organics greacar

than 50%; stones
grascer chag 507

i. For draissge zharscterization gas Capada $Soil Informstion Systam (Canads Soil Survey Committem, L$78).

1. In cases of buildipgs without basemsncy and vhers cha linitinglfnc:nr: ira drainsge, permafrost and léa comcents or bedzock

depth, the dagrea o

suitabilicy should be alterad to & moxe

undiscurbed tarrain type and the bulldings in this mode of conseruetion.

3. lee concencs givem in peftent volube excsss ice:

low €(=10%; meadivm 10-20%; nigh ) 20%.

vorables Tating because of lass interaction betwsan the

&, Magards euvch as fleoding and fallurss dus tb San=ilnduced chawing of parmafrost ara considered in Flood Hazard (fl) and

Parmafrpet and Ice Contancs (pf).

5. Stomes are dafined as clastshaving a diamecer greacar than éaa, i.s., eobbles, coarse rubble, bouldass, blocka,
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mass wastage, glacier advances, faulting, liquefaction primarily
affect stability and maintenance. The terrain property guidelines
for assessing suitability for building construction and utility
installation are defined in Table 4.3.2.

4.3.3 Suitability and Optimum Locations for Sewage
Lagoons and Sanitary Landfills

The suitability map for sewage lagoons and
sanitary landfills assumes that the sewage lagoons and sanitary
landfills are to be constructed through shallow excavations or
through the construction of berms on the undisturbed ground
surface. The prevention of pollution through the movement of
surface or ground water to terrain surrounding the facilities was
considered to be of prime importance in their location. Minimal
maintenance of berms and other confinements to the movement of
pollutants was also considered paramount,

The guidelines for sanitary landfills are gener-
ally less severe than for sewage lagoons as no fluid pollutants
are initially introduced. Thus the suitability maps give a more
conservative evaluation of terrain for use of sanitary landfills
than sewage lagoons; in many cases the suitability classification
for sanitary landfills can be adjusted to the next higher suita-
bility classification to that which is shown on the suitability
" maps for sewage lagoons and sanitary landfills.

The terrain factors were evaluated on how they
affect initial construction, mainly excavation and berm emplace-
ment and how they affect continued berm stability and prevention
of pollution. Slope, flood hazard, permafrost, hazards due to
mass wastage, glacier advance, faulting, liquefaction, bedrock
depth and material composition were considered primarily for their
influence on pollutant confinement,
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Locations where grain size analysis have been
completed are plotted on Map 4.3.3 and show the basis on which the
material compositions and permeabilities have been related.

Grain size distributions for typical materials collected during
the field investigations and located on map 4.3.3 are shown in
Appendix B.

In addition to drainage and material stoniness,
many of the above terrain factors would also affect lagoon and
landfill construction and maintenance. The terrain property
guidelines for assessing suitability for sewage lagoons and sani-
tary landfills are defined in Table 4,3.3.

Areas containing possible optimum locations for
sewage lagoons are indicated on map 4.3.3 by patterns. The area
analyzed for optimum locations is restricted to a 15 sq. km area
where maps with contour intervals of 1.5 m (5 £t) are available.
These optimum locations are restricted by a terrain suitability
clagsification of G or FG and slopes of less than 1.5 degrees.

It is our opinion that the Neoglacial lacustrine terrace immediately
southwest of BM1956.0 at Haines Junction is the most suitable and
practical location for a sewage lagoon because of the impermeable
layer of clay on this bench, its relatively good drainage, the
absence of permafrost, its elevation above the probable maximum

flood level of the Dezadeash River and its location below the exist-
ing sewage lagoon. It lies outside the boundaries of Kluane National
Park and could be easily screened by tree cover from Haines Junction
and the Alaska Highway.

Ideal sanitary landfill sites abound in the
Haines Junction area, but are probably best located in areas
classified as FG and well away from stream and drainage courses
such as most of the area adjacent to Haines Junction in a north-
easterly direction.
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Table &.3.3 Terrain Property Cuidelines for Assessing Suicsbilicy for Sewage Lagoons and Sanisary lLandfills

Different scates of individual terrain factors are escablished thec allow the aultability of the undiscurbed
tervain Cype to impound wvater, sewage, and leachats to be evalusced.

Terrain Factor

Degrea of Tarrain Suitabilicy

Unsuicabla - U
{syobol) Cood - & Fairly Good - FG Fair (Marginal) - F Poor - P {veary poor}
Slope (31)1 Lass chan 1.5 Less chan ] degrees Less than 3 degress Lass than 15 Gresmger than 13
degreas dagraas degread
Crainage (m:)z Rapid to wall HModeracely wall Ioperfeccly drained; Peorly drainaed; Permansacly wer;
drained; wvacar drainad; wacar table water table generally water table wacer tabls con-
tabla 1.5 @ ganerally L.0 m G.5¢t l.0m genarally lass tinuoualy nmar
plus plus chan 0.5 o rurfaca
I(';.?sd Hazard No fleeding Vary tura; subjset Raras; subjeet Co once Ogcasional; Fraquant; subject

Fermafrost lnd3
iee contsnca
(pf)

Hazards due tnk

MmARS WABTAZE,
faulr activicy
glacier advancs,
ece. (he)

Sedrock depch
{be}

Mataerial
cuupost:ign and
stoniness

(me}

Ho permafrost

NHo hazards

Greater than 1.3
macTes (blanket)

Silcy clay; lesa
than ] peresmt
stones

ko ones (n 100 years
or lasw

Seactarwd perDufrost
wich low ice contwmcs

Ko hazazds

dreaccr than 1.0
oatras (blankac)

Clavev silc and
sile; elayey £Lll
and ecompast till;
3 to 10 percent
scones

in 30 years to 100
YeATS

Permafrosc generzlly
prxsant, but only
rare sress having
shallow (0.5 m)
medimencs with nedium
te high ice concents

Slow near surface
soll creep

Lacwasn 0.5 and 1.0
metres (venser)

Silt with some organic

content: sandy or

gravelly allc or clay;

loose cill; 10-25 per
cent sconas

subject to once
in 5 to 50 ywmars

Permafross with
up to L @ of nasr-
surface sadiment
having medium to
high Les concents

Slight chanca of
glacier advanca:
evidenca of faulce
ing within lasc
10,000 yoars;

soma vock fall

Lags than 0.5
mecIes {Veneer)

Silry sand and
silty gravel;
lass 23+50 pa:z
cemt scone

to ac lsast onca a
yaar

Continuous perma-
frost with sedi-
ments having high
ground Llcs concencs
o depths greater
than L m

Rapid soll creep

or soliflucticn pre-
vail, possibilicy of
landslide, faulc
ingueed surfage
ruprure, sefimenc
liquification, ot
glacier advance with-
in next 100 years

Ganerally ac
surface

Sand and gravel;
gfeatar than 30
pergent sco0es
paat

L. Slopes are 4 more limiting fascor to the construerion of viasbles wavags lagoons chao sanicery landfills.

Thus tarrain

unit suirabilicy for sanitary lapndfills should be altefed to onw less swvere degras of suitabilizy Lf slope is the limiting

tarrain faceor.

2. For drainage characterization see Canada Soil Informacion Syscem (Capada Soil Survey Commitrma, 1878).

1. lca contents given in per cent volume axcess lea:

low <~10Z; madium L0-20%; high ) 20L.

4. Hazarda wuch as flooding and failures dus to men~induced thawing of permafrost sre considersd in Flood hazard (£l) and

Permafroet and ice contemts (pf}.

5. -Seones are dafined as clasty having » dismeter greatsr than éem, {.a., cobbles, coarse Tubble, bouldars, blocks,
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4.3.4 Suitability for Septic Systems

The suitability map for septic systems (Map 4.3.4)
assumes that the effluent from a septic tank is to be distributed
in the natural surficial material by means of a sub-surface or
ralsed tile bed. It was assumed that it would be required that water
bodies and water supplies within 60 metres and surface water are not
to be polluted by the septic system. It is also assumed that the
systems are to be emplaced by standard procedures and that ground
surface maintenance following emplacement is to be minimal,

The permeability of surficial materials within a
terrain type was considered extremely important in evaluating
terrain types for septic field suitability because the absorption
of effluent without the pollution of water supplies or water
bodies greater than 60 metresfrom the septic field is of prime
importance. Grain size distributions for typical materials
collected during the field inwvestigations and located on map 4.3.4
are shown in Appendix B.

The terrain factors were evaluated on how they
affect initial sewage system emplacement and maintenance and how
they affect absorbtion of effluent and pollution prevention. The
material composition, mainly its permeabllity, was considered of
prime importance in evaluating terrain types for septic fileld suita-
bility. Other terrain factors such as slope, drainage, permafrost,
flood hazards, hazards due to mass wastage, glacier advances,
liquefaction and faulting, and bedrock depth primarily affect the
continued prevention of pollution of adjacent surface water, water
bodies and water supplies; and to a lesser degree the emplacement
and maintenance of the septic systems. The terrain property guide-
lines for assessing suitability for septic systems are defined in
Table 4.3.4.




Table 4.3.4

Terrain Propercy Guidalines for Assassing Suitabilizy for Sapric Syscems
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Diffarenc scactes ¢f individual certain facrors are established that allow the suitabilicty eof the undistuzbed
cerrain tvpe Co be evaluaced for comstruccion and maintenance of sepcic syscems.

Terrain Factor
{2vmbol)

Degree of Terrain Suitabilicy

Good - G

Fairly Good - FG

Fair (Marginal} - F

Poor - P

Unsuizable - U
(very poor}

Slope (sl)

Drainage (Ut}l

Flood Hazard
{£l)

Permafroat 1ndz
ice contencs
(pf}

Hazards dua :DJ
mass vaRCAge,
fauls aecivicy,
glagier advance,
ece. {hz)

Bedrock depch
(br)

Mataerial
:o.pvtt:igu and
sconiness

{mt)

Less than )
degreas

Well drained;
vater tables
deepar Chan
i.fo

Nome
]

Hoowe

Kona

Greacer chan
L.5m

Fine to coatsa
sand; loocae
sandy t©ill;
lass than 35
percent sile,
clay and
1cones

Less than 5 degrees

Modarscely wall
drained; water tables
occasionally riase to
levals sbove 1l.5 n

Vary rars; subject
to omca {n 10
yearz or lses

Rare permafrosc;

generelly no ground
ice

fionae

leolSim-

Sand and looss sandy
t{ll; 5 to 20 per-
cent componsnc of
silc, cley and stones

Lass than 5 degrees

Hodnrn:ull vall to

imperfectly drained;
water tables usually
0.5 @ balow surface

Oceasional; aubject
to opnce iz 10 years
or less

Disconcihucous Pera-
frosc

Minor selil craep

0.5c0 lm

Sand, gravelly
sand, sandy cill;
20 zo 50 percent
ant of sile,
clay and stomas

Bacwaen 8 and
15 degress

Iepaerfectly to
pacrly dralned;
seasonal surface
ponding of

water

Occasional;
subject to once
in & ysars or
less

Fermafross presenc
with zare ATeas
having shallow

{ 0.5 @) sedimenc
wich pedium to
high ice concaoca

Soma rock fall.
slight chance of
glaciar advance:
avidence of fault-
ing wichin lasc
10,000 ywars

Less than .5 m,
uneven thickoess
(vetger)

Graval, sile and
clay concent
greacer chan 70
perceant of unic;
clayey cill

Greatar thaa L5
degTens

Poorly drained;
surface ponding
common

Antual flooding

Concinuous parmas
frost with many
arsas having shallow
sadiment with medium
to high grouna ice
contents

Rapic soil creap,
solifluction ang
nivation; acziva
landglida aczivicy
ac aice or om
adjscent siope:
posaibilley of
glacier idvancs cr
liquifaecion wichin
naxt l0D years

Genarally leas than
0.5 =

Graval, clay, silc,
4ctone congant
greatsr Than 50
PRICent; paac

l. For drainsge characterization ses Canada Seil [nfermation Syscem (Canada SoLl Survey Commiccamam, 1978).

2, 1lece concencs given in per cemt volume excess ica:

low ¢=10%; medium 10-20%; high >20%,

3. lszards such as flooding and fallurss dus to man-induced Chawving of permafroat ara considared in Flood Hazard (fl) and

Permafrosc and ica comeents (pf).

4, Scones are defined as clasts having & dissecer grester than & o, i{.e., cobbles, cosrse Tubbla, boulders, bloehks,
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4.3.5 Suitability and Availability of Construction
Materials

The suitability ma; (Map 4.3.5) assumes that the
construction materials are to be used as aggregate or fill, The
sultability of the different terrain types are evaluated accord-
ing to the quality and quantity of the surficial materials within
it, and the workability and ease of extraction of those materials.
Materials that are required tc be impermeable such as dikes are
excluded from consideration; the suitability for sewage lagoons
and sanitary landfills give a partial assessment of suitability
for impermeable materials. The suitability of bedrock as a con-
struction material has not been evaluated. Terrain types contain-
ing gravel and sand with potential as aggregate are given the
highest suitability classification as they can easily be adapted
to most construction purposes. Other terrain types are evaluated
on the basis of the compressibility, compactibility, susceptibility
to frost action and surface trafficability of the surficial
materials within them.

The terrain factors were evaluated on the basis of
how they affect the usefulness and versatility of the contained mat-
erials as a construction material, the ease or difficulty of extrac-
tion, and the volumes that could be extracted from a unit area.
Material composition and stoniness primarily affects usefulness as
a construction material, whereas slope, drainage, permafrost, flood
hazard, miscellaneous hazards, and bedrock depth affect the extract-
able volumes per unit area and the ease or difficulty of extraction.
The terrain property guidelines are defined in Table 4.3.5.

A number of sources of aggregate have been out-
lined on map 4.3.5. The gravel:sand:fines ratios (based on grain
size distribution obtained during this and earlier investigatioms)
and the cu. metres per hectare of deposits (based on our estimate
of minimal extraction thicknesses) are indicated for each viable
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Table 4.3.5

and Usefylness 45 General Flll and Sources of Gravel and Sand

3C

Terrain Property Guidelines for Assessing Suicability for Construction Hacerials Including Workability

Vifferent scaces of individual terrain factora are esctablisbed chact allow che suitabillty of the undisturbac
terTAln Cypa t© ba evaluated as a pocencial source of conscruction cacerials, including sand and gravel.

Degree of Tertain Sultabilicy

Tertain Fuctor

Unsuicable ~ U

{ayabal) Good - G Fairly Good - FG Falr (Marginal) = F Foor - P {vary poar)
Slope (sl) Lass than Emtwesen 5 and 12 Egrween 12 and 20 Becwaen 20 and Creater than 30
5 degrTras degrees degrees 10 degrees dagrees

Drainage (':’1.2

Tlood Hazard
(1)

Permafrost ‘n¢3
ice contamta
{pf)

Hazards due :na
mASH WARTARR,
faule aesivicy,
glacier advance,
ete, (hz}

Bedrock depth
(be)

Hacerisl
componition and
sgonincss?

{og}

Rapid te wall;
vater fable
2 m

Hons

Hemin

Hs hazards

Creatar chan 2 &

Gravel and sand:
stonms less
than } parcent

Wall to moderscely
vall; vacer table
l.0pin

Vary rare; subject
cnea io 100 yvemrs
or lass

Seattered permafroac
with low ground
ice contents

Flow nesf-surfsca
10i]l cremp

Berween 1.5 and 2

Siley sand, sil
gravel, sandy till;
thin covar (vemawer)}
aver sand or gravel;
scones lass than

, 10 parcent

Imperfect co moderately
well; wacter ctable 0.5
ta L.0m

Cecapional co rare:
subjeet cO omgw in §
to 100 yemrs

Pareafrosc ganerally
present, but only rare
areas having shallow
<0.5 m) sedimenc
with medium te high
ice contenta

Rapid solil cresp or
solifluction; evidenca
of faul:ing within
lasc 10,000 years;
shanes of glaciar
advance

Greater than 1.0 ©
{blankac)

Till, silzy Eina
sand; sconas less
chan 25 percent

lmperfect to

poor; WATEE

table lasa thas
Su

]
Frequant; aubject
te anoual flood

Permafrost with

up to 1 m of
naar-surface sedi-
oent having madius
ta high ics
soncents

Possibilizy of
landsiide, surface
rupcuras or sadl-
menc liquifica-
tion within next
100 ymars

Berwaen 0.5 and
1.0 = (veneaer)

S5llc, =lay,
clayey silz;
thick cover
(blankac) over
sand and gravel;
25 to 50 percenc
scooes

Permanantly wvat,
vater Cable near
surrace

Very frequenc;
fleoded more than
once per year

Continuous permafrost
with sediments have
ing high ground lca
comtenty Co depohs
greacar than 1l @

Icminene poasibilizy
of landslide and
sedizent liguifica-
tion

Lass Char 0.5 m

Peat, organic silts;
greacer chan 50
parcent szonas

1. For drainage charscterization see Cansds 30il Information System {Canads Soil Survey Committes, 1978).

2. Iezs comcents givenm in percent volums axcass icer low<-10L. mediwas 10-20%; high »20%,

3. Water tables ara conaidered only wvhare permafrosc is absunt'as & perched wacer table is gensrally present vhara parzafrosc

iz prasemE.

from this perched wvatazr table.
4., Hazmrds sueh as flooding and failures dus to man=inducsd thewing of permafrost ares considered in Flood Hazard (fl) and

Permafrost and iee concancs {(pf).

Howsver, only & iimited and essily eomrrollad smount of watar would be introduced frow mosc excavacions

5. Stenes sre definad as clasts having a dismecer graster than 6 cm, l.a., cobbles, coarse rubbla, bouldars, bioeks.
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source. Further test pitting is required to determine quantities
more accurately. No attempt has been made to assess the sources
as potential concrete aggregate.

Adequate supplies of gravel and sand appear to
be present in the Haines Junction area for future development.
However, since transportation costs are critical, the community
might consider estimating the volumes required for future develop-
ment and reserving a portion of the closest deposits for this

purpose.

4.3.6 Recreation and Cottage Areas - Pine Lake

Pine Lake is the focus of some recreational and
cottage activity for the residentr of Haines Junction. Such
recreational activity usuallv involves some lake access and
increased foot and vehicle travel. Cottages involve buildings,
generally without basements and with some sewage disposal, pre-
ferably a septic system.

Map 4.3.2, which gives the suitability for build-
ing construction and utility installation, and map 4.3.4, which
gives the suitability for septic systems, are a guide to areas

most suitable for recreational and cottage development. Individual

assessment of potential sites is still required. Basically, the

southwestern shoreline of Pine Lake seems most suitable (FG - mt, wt,

map 4.3.2; F - mt, map 4.3.4) because of limitations imposed by
permafrost, materials and bedrock along other shorelines.
Individual sites may not be suitable for development because of
improper lake access due to steep slopes or a narrow fringe of
swampy ground. Isolated areas may be present along the northern
shoreline (F - sl, br, wt and P - br, mt, map 4.3.2; F - sl, pf,
P - br, mt, s1, U - br, mt, sl, map 4.3.4) that are suitable for
campgrounds or individual cottages; each site would require a
separate assessment. Also raised tile beds may be acceptable in
some areas of relatively shallow bedrock.
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The present campground and boat launching facility
would appear to be undesirable in that continued maintenance, fill
and aggregate will be required to counteract thermokarst caused by
permafrost degradation and ground ice melting where the ground's
thermal regime has been altered by tree and brush clearing or
road construction.

4.4 Unique Features

Particularily unique and interesting Quaternary features
are shown on map 4.1.

Most features relate to the Neoglacial lakes that once
submerged much of the Haines Junction area. At (:) the highest
levels achieved by Neoglacial Lake Alsek are recorded by wave-cut
benches and a spit that dams a ravine eroded during the post-
glacial. At localities noted by (:), pits have been dug that
expose multiple buried soil sequencw~s in Neoglacial silt and sand.
Particularily good beaches and driftwood strand lines are present
at localities marked (:); trim lines in the trees are present at
localities noted at @ . At @ , a good example of floodplain
alluvium buried under multiple layers of Neoglacial lake clay and
soils is present.

At locality (:), beaches are present that record high
levels of Glacial Lake Champagne. Similarily, strandlines at (:)
cut in a talus apron were formed by this lake.

During postglacial time marl has been deposited in the
Pine Lake basin. It can be seen in the shallow waters of Pine
Lake and may still be forming @ . At @ marl is exposed in
banks being undermined by thermokarst.

Excellent 2xamples of thermokarst are present at (:D
where thawing is being accelerated by an adjacent water body and
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recent road construction activity and at @ where thawing has
been promoted by the presence of an old road bed.

At (:9 gravel and sand are exposed that predate late
Wisconsin till and glaciolacustrine deposits; and at @ land-
slide is present., Cliff-top dumes, in part still active, are
present at locality @ At , glacially scoured steep slopes
are present,

Most features relating to Neoglacial Lake Alsek can be
found at other localities within and beyond the limits of map 4.1.
However, the beaches at locality (:) are a type locality and should
be preserved. The present pit should be only expanded to the east
of its present locality and should be regraded to a more aesthet-
ically acceptable form. The marl at Pine Lake is unique for areas
this far west of Whitehorse, but are not confined to one locality
at Pine Lake. Other features, although of particular interest, are
well distributed ‘:2yond the limits of map 4.1 in the Yukon.
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4.5 Hydrogeology

The hydrogeology of Haines Junction is summarized under
the headings of well survey, water chemistry, test drilling results,
groundwater flow regime, and water supply potential.

4.5.1 Well Survey

A well survey of Haines Junction revealed 42 wells
(located on Figé4,5.1) in the community; at least 8 were dug wells
and the remainder were drilled (Table4.5.1), Some of this
presentation is based on discussions with a local retired well
driller who estimated that a total of 50 to 60 wells had been
constructed in the village (the wells not identified by this study
are primarily dug wells which are apparently not in use at the
present time).

Seven wells in Haines Junction were sampled to
provide water quality information about aquifers in the community.
In addition, a grab sample of Dezdeash River water was analyzed,
Water chemistry data are summarized as Table 4.5.2 of this report.

4.5.2 Water Chemistry

Two wells are used to furnish the Haines Junction
communal water supply, a shallow well (l4 m deep) and a deep well
(134 m deep). Samples of both wells were taken at the well head.
A second sample of the shallow communal wellwater which was
supplying the village during the summer of 1979 was taken at the
Gateway Motel. The shallow well samples showed almost identical
chemical compositions,

Water from the shallow town well is moderately
soft (69.1 mg/l hardness) and is not highly mineralized (total
dissolved solids about 140 mg/l). The water is an alkali earth
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! Table 4.5.1 Haines Junction Well Survey
Static Log and
I Description Depth Level Use Yield Remarks
Brewsters Hotel 156 m - Hotel - -
l R.C.M.P. shallow <30m 9.3 m garden + - -
well lawm
1 Stardust Motel 60 m - Motel - -
l Watsons Garage 27 m - commercial - none
Parks Canada 158 m - Park - log repro-
: deep well headquarters duced in
i text
Public Health 7m 2.4m not in use B -
[ Clinic
' Pine Lake - - campground - -
f Campsite
. Community wells: 13.7 m - - - log repro-
No. 1 duced in
l text
Community well: - - - - see text
No. 2
Two wells near 23 m domestic - -
Stardust Hotel no data
l on one
well
Two wells at no abandoned - -
l Blue Mountain data
garage
l Two wells at no ~ abandoned - -
school data
1 Domestic 24 m - - high completed
residence across yield into gravel
from church on 7100 1/
l Alaska Highway min
’ Dalton and 30 m - not in use B -

Cairnes St.
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Table &4.5.1 (cont'd)

Klondike Inn

10 wells (dug

and drilled)

Ogilvie Road
(one drilled
well + four
dug wells)

Domestic
Tesidence on
Black St.

Residence

behind Gateway

Hotel

Residence 1
south of
Ogilvie St.

Residence 2
south of
Ogilvie St,

Residence 3
south of
Ogilvie St.

Community
Center

House behind
Community
Center

House north
side of
Community
Center

Yulzon
Electric

Yukon
Government
Yard

drilled
wells

27 m to
137 m

lé m

dug
well

13 m

drilled
24 m

18 m

14 m

dug

drilled
well

drilled
well

hotel

not in

not in

not in

not in

not in

not in

not in

not in

not in

not in

use

use

use

use

use

use

use

use

use

use

high
vield
7100 1/
min

7100 1/
sec

130 1/
sec

36

27 m aqui-
fer very
hard,
deeper
aquifers
much softer

silt in
water if
pumped
harder
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Table 4.5.1 (cont'd) ¥

Refinery well - B abandoned - -
Airport over = domestic low, no data
150 m less
than
50 1/
min
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Table 4.5.2 HWATFR CIIEMISTRY DATA (Champagne - Haines Junction)
(In mg/l unlesa indicated)
mpfl Surface Water
_  uMllos = - = - or Approx (ren
Sample liCo, cond. ca't Hg++ Na® &' Fe 2 Mn 2 No, cl” So, Poﬁh Aqulfer TDS llardness CaCoj)
Town Well 2 B6 Z15 5.6 2.3 32,5 1.7 .05 - - - 13 214  Deep aquifer 150 231.4 very
(at well head) solt
Town water 89 200 20.1 4.6 2.6 15 - - .53 - 8.6 - Shallow 140 09.1 mod,
supply well {1 aquifer soft
(Cateway Hotel)
Town well #1 a7 200 0.1 4.5 2.5 = S .1 - 22 3.5 18 - Shallow 140 69.0 mod .
{at pump station) aquifer solt
Parks Canada 156 360 5.5 2.6 62.5 1.0 .05 - 1.66 7.0 19 459 Deep aqulfer 252 244 very
Hleadquarters sofl
Brewsters 100 250 4.9 1.4 32.5 0.37 .11 - 22 - 19 61 Deep aquifer 175 7.9 very
HMotel soft
R.C.M.P, well 79 215 20.0 4.1 2.75 0.75 .02 - 33 3.5 12 - Dug well 150 69.1 mod .
(in parage) soft
Stardust Motel 114 405 10.3 8.7 50.0 1.87 - - - 5.3 J2 30 Deep aquifer 283 6l.4 ma?.
solt
Kusawa Lake 14 66 2.5 .6 .5 .25 0.05 - - - - - Lake sample b6 8.7 Veiy
solL
Dezdeash Rlver 48 128 9.7 2.7 1.75 .47 .05 - - - 3.7 - River sample 89 35.3 solt
(Champagne)
Dezdeash River 70 170 16,3 4.6 2.25 .5 .13 - - - 5.8 31 River sample 119 59.6 soft

(llaines Junction)

8¢
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(calcium with minor magnesium) bicarbonate sulphate water type.
The deep well water is very soft (23.4 mg/l hardness) but is
slightly more highly mineralized than the shallow communal well.
This water is also an alkali earth bicarbonate sulphate water but
sodium is the predominant cation and minor element concentrations
are dissimilar to the shallower aquifer.

The Parks Canada headquarters' well, (158m deep),
the Stardust Motel well (60 m deep) and the Brewsters Hotel well
(156 m deep) all have alkali earth (sodium rich) bicarbonate
sulphate waters. Significant variation is evident in the chemical
data between these wells however which indicates that they are
not interconnected or associated. The aquifer elevations (435 m,
534 and 446 metres respectively) and the large distances between
these three wells supports this conclusion.

All of these deep aquifers have moderately to very
soft water and are only moderately mineralized (total dicsolved
solids range from 175-283 mg/l).

One shallow drilled well located at the R.C.M.P.
residence was also sampled. The water of this well is almost
identical to communal well No. 1 and Dezdeash River water.
(Moderately soft calcium, minor magnesium-bicarbonate, minor sulphate
water.)

In general, water from all the wells sampled is
chemically potable and is considered to be of good quality for
human consumption. '

4.5.3 Test Drilling Results

Detailed well log and hydraulic data are available
for three wells in Haines Junction; the Parks Canada headquarters’



40

HOILVAZTR

"™ evw shliem)

{*suojpaoy o} g ¢ p dow e85}

NCILINNG SINIVH

NOILD3IS-SSOHD T1V2i9071039
€6’y JuNsLd

i /

ool

T

o6ze
0s6 — {111} pup (paDiB'puns "ie
*Anjs peppeqisju| JeA0 [8ADIB
pup pups eso 1)) A1qoqoid)
NMONYNN AHJYVHOIIWHLS
085 —
A0
__-__ 1
-n-
Dis — 1]
i AVID GNY 1108
O T T e INIHAENIY
3 {z'ON 113 jounwwoy) a
__II.I-II. [S— [ g gt T gt e r1||lt.._ et

TIAYHO ONV ONVSE
AAIARTTY

lﬁnh-

B oam

~ oami

1

Qo0&

- Q003

4804 ) NOKLYAIT3

's'v



sy

——

. |

—

e,

———

Pa——

41

well drilled in 1973 and completed in 1977, community well No. 1
drilled in 1974 and community well No. 2 drilled in 1978, A
summary follows:

Parks Canada Well

The drillers stratigraphic log is included as Table 4.5.3a.
In 1973 the well was drilled 143 m into boulders and the casing
was dynamited to act as a well screen. A 2.2 l/minute yield was
obtained. In 1977 the well was deepened to 174 m, screened and
developed. An artesian well which flows at a rate of 68 litres/
minute was developed.

Testing during July 1977 revealed that the well water con-
tained large concentrations of suspended sediment even though
Park personnel permitted the well to flow freely for a 6 month
period after drilling, Pumping at rates in excess of the 68 litres/
minute artesian flow =fill cause high silt concentration problems
at the present time.

Community Well No. 1

The stratigraphic log of this well is included as Table 4.5.3Db
of this report. The well is located within 10 metres of the
Dezdeash River., It penetrates a sequence of lacustrine and
alluvial sediments and is completed with slotted casing into a
thin glaciofluvial gravel stratum at a depth of 13.7 metres.

This aquifer which is only .9 m thick was pumped at 227 l/minute
for 6 hours without drawdown. Direct recharge from the river is
evidently occuring as indicated by the chemical similarity of each
water type and the fact that a slight northward gradient has been
established in this aquifer by piezometric level surveying
(Hydrogeological Consultants Ltd. 1974).

A transmissivity of 9.4 x 104 ig/day foot and a storativity
of 2.8 x 107% has been calculated for this aquifer.
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Stratigraphic Log
of Parks Canada Well
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Table: 4.5,3a Haines Junction

Depth Drillers Probable
(metres) Lithological Description Terrain Unit
0-10.9 hardpan + boulders

10.9 - 13.4 silty sand

13.4 - 17.6 hardpan with boulders M+G
17.6 - 21.3 hardpan with clay

21.3 - 23.2 sandy gravel

23,2 - 32.6 sand, silt, some gravel

32.6 - 39.6 clay Lor A
39.6 - 45.7 fine sand + silt

45.7 - 57.9 hardpan M

57.9 - 59.4 silty clay

59.4 - 67.9 black silt Lor A
67.9 -~ 81.7 fine sand/silt

81.7 - 90.8 clay

90.8 - 96.3 hardpan

96.3 - 97.2 sand + fine gravel

97.2 - 99.6 fine sand

99.6 - 100.5 hardpan

100.5 - 101.5 fine sand + gravel

101.5 - 106.4 hardpan G+ M
106.4 - 106.9 silt, sand

106.9 - 138.3 hardpan

138.3 - 138.9 siltc, sand

138.9 - 140.2 hardpan

140.2 - 141.7 boulders

141.7 - 143.6 bedrock

143.6 - 174 m no log kept when well deepened
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Table: 4,5.3b(cont'qd)

Stratigraphy
Community Well No. 1
Haines Junction

Depth (m) Drillers Log Terrain Unit
0 €6 1.3 sandy silt L or A
1.3 to 3.2 sandy gravel to silt A

5.2 to 5.5 fine black sand

5.5 ts 1.0 grey till M

7.0 to 7.6 gravel G

7.6 to 13.7 till M
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Table: 4.5,3c(cont'd) A

Stratigraphy of
Community Well No. 2
Haines Junction

Depth (m) Driller's Log Terrain Unit
g - .3 gravel A

3 - 3.4 clay L

3.4 - 4.3 gravel T

4.3 - 8.5 gravel + clay

8.5 - 21.0 till with gravel M

21,0 - 39.3 clay till with some gravel

39.3 - 64.0 clay silt with gravel

64.0 - 109.4 clay till with gravel

109.4 - 113.9 silt with gravel

113.9 - 118.3
118.3 - 121.6 sandy silt M+ G
121.6 - 133.2 gravelly till

133.2 - 134.4 gravel

till, gravel

——rre, P — ., i —— | a——
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Community Well No. 2

This well was drilled in 1977 in an attempt to alleviate
cold water freezing problems encountered during utilization of
the shallow river connected aquifer described above. The total
depth of the well is 134 metres with three aquifers identified
during drilling, a shallow gravel (3.3 to 4.2 m depth), a deep
till (76.5 - 78.3 m) and a deep gravel (133 - 135 m) (Table 4.5.3c
and Fig. 4.5.3). This well was completed into the middle aquifer
and is capable of producing a sustained yield of 900 litres/minute
(200 ipgm). A high suspended sediment (silt) problem has existed
in this well since it was completed, although the water is soft,
only slightly mineralized and is usually 6° Celcius during winter
months.

4.5.4 Croundwater Flow

Existing published reports on the hydrogeology
of the Haines Junction area do not address the subject of ground-
water flow due to the lack of piezometric elevation data in the
village. The following information about flow regimes is based
on the topographic and geological information presented in this
Ieport,

The till and glaciolacustrine clay/silt terrain
units in the study area are impermeable (Table &4.5.4; K=10-5 cm/sec
or less) and do not permit any groundwater recharge (Figure 4.5.4).
No relationship between topography and recharge or groundwater
flow directions are likely throughout the village. Permeable units
are restricted to the alluvial fan, colluvium/rock and openwork
glaciofluvial gravel units on the mountain slopes south and north
(Canvon Mountain) of the village. The fact that the three deep
wells mentioned in the previous section of this report are flowing
wells indicates that a hydraulic connection is present between
these recharge areas and deeper aguifers under the village. As
mentioned, aquifers at the Park office,. Brewsters Hotel and
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Table: 4.5.4 Grain Size and Hydraulic Conductivity Measurements

Sample No. Location

SY 6 Haines Junction
SY 8 Haines Junction
SY 2 Pine Lake

89 PY Haines Junction
SP 1 Haines Junction
123 PY Marshall Creek

Description

Lacustrine (Lb)
silt

Till (Mm)
Marl
Gravel
Gravel

Gravel

Hydraulic
Conductivicy
(cm/sec)

less than 9 x 10~

less than 9 x 10~
1.23 x 1077
3.73 x 1072
2.5 x 1071
2.07 x 1072

6

6
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Community Well No. 2 are not well interconnected as evidenced by
elevation and water chemistry variations between them. These
aquifers probably are thin glaciofluvial gravel units interstrati-
fied with thick silty till sequences (c.f. Figureé4.5.3). As such,
they are apparently only several metres in maximum thickness and
are likely to have a channel, not blanket morphology. Yields from
these zones are restricted by the size of the aquifer (i.e. boundary
conditions exist) and high silt/turbidity problems when pumped at
high volumes. Interference between deep wells in these units is
a distinct possibility. A northerly regional flow direction
(figure 4.5.4)is estimated through these glaciofluvial aquifers.

Communal well 1 recharges from the Dezdeash River
and a northerly local flow is indicated from piezometric measure-
ments in this area. (Hydrogeological Consultants Ltd. 1974).

It is possible that the river is influent along its bed both up

and downstream from the village with older alluvial sand/gravel

strata feeding some neighbouring shallow or even moderately deep
wells in the village. L

Local southerly flow and recharge to Pine Lake
from permeable units on Canyon Mountain is possible. However, the
extent of movement from this recharge area towards Haines Junction
cannot be evaluated on existing data.

4.5.5 Water Supply Potential

, Two sources of future groundwater supplies for
Haines Junction are evident

1) An additional shallow well tapping near surface alluvial
material near the DezadeashRiver floodplain. The surficilal
materials act as a filter gallery to reduce the high turbidity of
the Dezadeash River to acceptable levels. This type of supply will
provide high yields but the necessity to heat cold water (o°c in
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winter) is a major economic constraint to this type of supply
development.

2) An additional deep well into one of glaciofluvial lenses which
underlie the village. Uncertain and low yields, high silt/turbidity
concentrations and high drilling and comstruction costs are major

constraints to utilization of deep aquifers. However, water tempera-
tures of up to 4°C can be expected in winter from these aquifers
and heating costs will be reduced significantly as a consequence.

Stanley and Associates Ltd. (1979) estimate that
an additional 2.6 1/s (35 igpm) is needed to augment existing
groundwater yields at present. However, at present neither the
Parks well or the Community well No. 2 provide this yield without
becoming unfit for drinking due to high silt concentrations. In
addition a recently constructed (summer 1979) well at the airport
was drilled to a depth of over 150 metres and obtained a water
supply which was barely adequate for a single domestic residence
(TNTA Ltd., Personal Communication). It is felt that new deep
wells are a questionable potential source of high watér-volumes
as a consequence. The decision to drill a new deep well or
shallow well in the village should be based on a careful evalua-
tion of existing hydrogeological data as well as a recent cost/
benefit analysis. The water quality from all sources is chemically
potable for human consumption however.
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5.0 DESTRUCTION BAY

5.1 Setting

Destruction Bay is located on the southwest shore of
Kluane Lake in the Shakwak Trench, which is the physiographic
expression of a2 large fault system that transects both Alaska
and Yukon Territory, and that has been active during the late
Tertiary and Pleistocene. At Destruction Bay, the ground sur-
face rises gradually from about 780 metres at Kluane Lake to
about 1120 metres at the edge of the Shakwak Trench, where a 800
metre escarpment forms the sharp boundary between the Shakwak
Trench and Kluane Ranges. At Destruction Bay, itself, the
terrain is gently sloping or undulating except for some small
scarps of 10-15 metres formed by stream dissection and wave
erosion near Kluane Lake.

At Destruction Bay, thick unconsolidated deposits are
the results of deposition during several Pleistocene glacial and
interglacial periods, and include Eill, outwash, glaciolacustrine
silt and clay, and alluvial silt, sand and gravel. Most of the
surface materials shown on map 5.1, and figures 5.5.la, b were
deposited during or after the Macauley glaciation. During this
glaciation a large trunk valley glacier flowed northwest along
the Shakwak Trench. At Destruction Bay undulating moraine (tMm),
outwash (aGp, f/aGp, aGv), and during its later phases, loess
(mEv) were deposited during this glaciation (Table 5.1).

During the waning stages of the Macauley glaciation,
Kluane Lake drained to the northwest. However, during the
hypsithermal, the Kaskawulsh Glacier at the head of the Slims
River retreated far up its valley and allowed Kluane Lake to drain
to the Alsek River and to be lowered by over 40 metres. Although
rapld formation and aggradation of the alluvial-fans flanking the
Kluane Ranges occurred following deglaciation of the Shakwak
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Trench some stream incision probably occurred near the present
edge of Kluane Lake as the streams graded to the lower level of
Kluane Lake.

During Neoglacial time, the Kaskawulsh Glacier re-
advanced, blocked the drainage of Kluane Lake to the Alsek River,
and caused Kluane Lake to rise to an elevation 10 to 12 metres
above its present elevation. A new outlet (the present Kluane
River) was re-established to the nmorthwest and Kluane Lake
quickly returned to near its present level. This new level of
Kluane probably caused further aggradation and a deterioration
of drainage on the alluvial-fans. The alluvium deposited by
streams crossing the alluvial-fans ranges from clayey silt and
silty sand (fAb, fAf) to sand and gravel (aAf) to interbedded
mixtures of both types (xAf). Peat (pOv) has begun to accumulate
on parts of the inactive fans whose surface is underlain by fine-
grained sediments.

The Neoglacial rise in the level of Kluane Lake has
resulted in some areas below elevations of about 792 metres
having a capping of wave-washed material (aLb). Fine-grained
lacustrine sediments (cLv, xLp) have been deposited in sheltered
bays. Modern wave action continues to modify beach ridges and
beaches (alr) at lake level. Shoreline erosion appears to be
moderate at Destruction Bay.

Destruction Bay lies in an area where permafrost is
near continuous. Only those units, eg. alluvial-fans, that are
frequented by surface streams (parts of xAf, fAf, f/aAf) and
floodplains or low terraces lacking a significant cépping of fine-
grained sediment and peat (gAp, gAf) are free of permafrost. Even
those portions of alluvial-fans having permafrost at their surface
often have taliks throughout their total thickness because of
ground water percolating through them to Kluane Lake., Kluane Lake
itself may alsc cause the thickness of permafrost to be relatively
thin near it. The total thickness of permafrost at Destruction



Table 5.1 Descriptive Legend of Surficial Materials at Destruction Bay

Ceomorphology; Nature of Materials Permafrost; Cround Ice; Hiscellaneous Engineering Potentisl
Terrain Type Slopes; Drainage and Thicknese Active Layer Thickness Characteristics lazards
mEv Loess Veneer over Between 0 and 1 m of Continuous permafrost Stable foundarion material;

tHm undulating moraine; sendy silt over 1 to vith active layer of susceptible to frost heave
slope vary between 10 m of compact =ilty 0.5 to 1.0 metres; if unfrozen.

0 and 10 degrees; sandy till over inter- ground ice content nil

moderately well to bedded clay, sand, to low except medium to

well drained, gravel and till. high occasionally in
loess.

mEv Loess veneer over Between 0 and 1 m of Continuous permafrost Stable foundation material;

Dm undulating drifc; sandy silt over silty with active layer of till susceptible to frost
slopes vary between sand till or glacie- 0.5 to 1.0 metres; heave {f unfrozen.

0 and 10 degrees; fluvial gravel and ground ice content nil

moderately well sand. to low except medium

drained. to high occasionally
in loess.

aGv Outvash veneer over Between 0 and 2 m of Continuous permafrost Stable foundation material;

tFm undulating drifc; gravel or pebbly sand with active layer of till susceptible to frost
slopes vary between over 1 to 10 m of 0.5 to 1.0 metres; heave if unfrozen.

0 and 10 degrees; compact ailty sandy ground fce content nil
moderately well till. to low.
drained.

f/aGp Outwash plain; flat Between 0 and 1 m of Continuous permafrost Stable foundation material
to gently sloping; silt and silty sand with active layer of except where high ground
variable drainage - over 2 @m plug of sand 0.3 to 1.0 metres; ice contents present.
good to imperfect. and granQ. ground ice content

generally low to medium.

BAP Floodplain includ- Thick gravel and Generally unfrozen. Stable foundation Risk of
1n§ braided channel; pand, material, flooding.
well drained.

gAf Alluvial fan; very Thick gravel and Probably contains Stable Eoundation High risk
ﬁently sloping with sand. isolated patches of material. of stream

ew small scarps; permafrost with negli- avulsion
well drained. gible ground ice contents;
active layer of 0.7 to
1.5 metres.
F/aAf Alluvial fan; very Betveen 0.5 and Permafrost with many Thawed fines poor Risk of flood-

Eentl{ sloping with
ev shallow channels;
drainsge variable
from lmperfect to
moderately well.

2 m of ailt and fine
sand, frequently
organfic, over gravel
and sand,

taliks due to surface
and groundwater Elow;
round ice contenta
requentl; medium to
high in fines; low to
nii in pravel and sand;
active
plus,

ayer 0.9 to 1.5 m

foundation waterial.

fng and stream
avulsion.

Ln
2



EAE

cly
¥AE

aLb
EHm

Table 5.1

. ey e—

Alluvial fan; very
ientlz llopinﬁ uith

ew shallow channels;
drainage generally
moderately well to
imperfect, but
channels poorly
drained.

Alluvial fan; very
ently sloping with
ev shallow channels;

drainage generally

moderately vell to

{mperfect; channels
poorly drained.

Alluvial fan cepped
with peat veneer;
ver ientl sloping
with few shallow
channels; dreinage
imperfect.

Alluvial blenket
over outwash; flat
to iently aloplng;*
dralnage wodirltlly
well; few areasn
imperfectly drained.

Alluvial fan capped
with lacustrine
clay; flat to very
tently sloping;
mperfect to moder-
ately well drained.

Alluvial fan
blanketed by
lacustrine sand
end graval gently
sloping, but few
emall ridges;
moderately well to
well drained.

Undulacing moralne
blanketed by
tacustrine sand and
gravel; slopes vary
up to 5 deprees;
well dreined,

Between 5 to 10 m
plue of interbedded
sile, sand, gravel
with peaty layers.

Betwveen 5 and 10 m
plus of clayey sllt,
eile, silty sand
with few gravel and
peat layers.

Between 0.5 and 1,5 o
of peatr over clayey
silt, silt, pilty sand
with few gravel and
peat layers.

Between 0.5 and 2.5 m

of clayey silt, eilt,

silty sand over gravel
and sand.

Between 0.3 and 1.0 ®
of clay and silty clay
with :elt layere over
interbedded gravel
sand and silc.

Between 0.5 and 2.0 o
of gravel and sand
over interbedded
gravel, sand and silt.

Betwveen 0.5 and 2.0m
of gravel and sand
over compact silty
sandy till,

Permafrost with many
taliks due to surface
and grounduwater flow;
round ice contents
requently medfum to
hlfh in flnes; low to
nil 1

n gravel and sand;
ayer 0.5 to 1.5 m

active
plus.

Permafrost with many
taliks due to surface
and groundwater flow;
round ice contents
Tequently mediom to
high; accive layer 0.3
to 1.0 m.

Continuoua permafrost
with some subsurface
talike due to ground-
water flow; ground ice
contente [requently
medium to high; sctive

layers 0.2 to 0.7 metres,

Continugus permafrosc;

ground ice content
frequently medium to

high in Eines; lov in

ravel and pand; active

ayers 0.) to 1.0 m.
Permafrost generasll
continuous, but wit
talfka and shallow;
ground fce contents

generally low to medium
active layer 0.5 to 1.0 m

plus.

Permafroet with many
tallks; ground ice
eneraily low to nil
n sand and gravel;
frequently medium to
high in fines; active
tayer 0.5 to 1.5 m
plus.

Permafrost continuous

but probabiy ralatlveiy

thin; ground ice con-
tents low to nil;

active layer 0.5 to 1.5 m

plus.

Descriptive Legend of Surficial Materisls at Destructfon Bay (cont'd)

Risk of stream

Thaved fines poor
avulsion,

foundation material.

Risk of stream

Thewed fines poor
avuleion,

foundacion material.

Thaved peat and fines
poor foundation material.

Thawed fines poor
foundarion materisl.

Some tisk of
stream
avulsion,

Scable foundacion
material, except where
excespive thickness of
fines present.

Some risk of
stTeam
avulsion.

Stable foundation
material except where
excessive thickness of
frozen Eines present.

Stable foundation material.

129
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Table 5.1 Descriptive Legend of Survidial Materisls at Destruction Bay (cont'd)

xLp Lacustrine plaim; Interbedded clay, Unfrozen. Fines poor foundation Liquefaction
flat to very gently sile, sand and material. and flooding.
sloping; imperfect gravel; probably
to poor dralnage. exceeding 1 o in
thickneess.
aLr Beach ridpes; well One metre plus of Generally unfrozen. Good foundation materials Ridges at
drained, ravel and sand generally present. lake level
individual beach subject to
ridges indicated as flooding and
symbols may only be wave erosion.

0.5 m thick and are
underlain by a
varlety of materials).
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Bay is unknown, but Foothills Pipe Lines (South Yukon) Ltd. has
drilled many holes to depths between 10 and 15 metres that have
failed to reach the base of permafrost in the vicinity of
Destruction Bay.

Destruction Bay is within 10 km of a line of features
indicating recent fault activity about 10,000 years ago and tends
to be affected by earthquakes due to its proximity to this fault
and a zone of high seismic activity in the St. Elias Mountains
to the south. A slight risk of a large block detaching itself
from the glacially oversteepened face of the Kluane Ranges and
moving across the valley to cover Destruction Bay is also present.
However, this hazard is probably negligible as the last landslide
in this area appears to be of great antiquity, and no signs of
imminent slope instability is present along the mountain front.

5.2 Terrain Types and Their Characteristics

Map 5.1 and figures5.5.la,b shows the distributicn of
terrain types at Degtruction Bay. The geomorphology, slope
distribution, drainage, nature and thickness of materials, perma-
frost distribution, ground ice contents, active layer thicknesses,
ground stability, engineering characteristics and potential
hazards for each mapped terrain type are given in Table 5.2
Detailed grain size analysis for typical surficial materials are
given in Appendix B. _

5.3 Suitability Maps

Suitability maps for road comstruction, building con-
struction and underground utility installation, sewage lagoons and
sanitary landfills, septic systems and construction materials
including granular materials are presented (Maps 5.3.1 - 5.3.5).
These suitability maps are derived following the techniques out-
lined in Section 3.3 of this report.
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5.3.1 Suitabilitv for Road Construction

The suitability map for road construction (Map 5.3.1)
assumes that roads for year-round use are to be constructed and
maintained on undisturbed terrain. For the purposes of drainage
it is assumed the roads are graded, and ditches are present where
required. The subgrade is to consist of materials underlying the
roadway and the base material is to be locally obtained wnere
possible. No provision is made on the suitability map for the
source of surfacing material, which is assumed to be
stabilized crushed gravel, till or rock.

The terrain factors were evaluated on the basis
of how they affect the initial construction and how they affect
load capacities and maintenance. Slope, drainage, permafrost,
bedrock depth, and material primarily affect initial comstructiocn,
whereas flood hazard, ice contents, and miscellaneocus hazards
primarily affect maintenance. The terrain property guidelines for
assessing suitability for highway and road construction and main-
tenance are defined in Table 5.3.1.

5.3.2 Suitability for Building Construction and
Utility Installation

The suitability map for building construction
and utility installation (Map 5.3.2)assume that buildings are
to have basements and utilities are buried in the ground. It is
assumed that standard construction procedures are used except
that special insulative procedures are used in areas of perma-
frost, It is also assumed that ground conditions are such that
some mobility is viable in the vicinity of the buildings, and
that utility and ground surface maintenance is minimal.

The terrain factors were evaluated on how they
affect initial construction, mainly excavation and how they affect
the continued stability and maintenance of the building, building
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Terrain Property Guidelinesz for Assessing Suitability for Highways and Roads

Different staces of individual terrain factors are established that allow the suitability ¢f the undiscurbed

terrain type to be cvaluated for construction and maincensnce of all-weather highway and roads (without
asphalt surface).

Terrzin Facror
{symbal)

Degree of Terrazin Suiltabilicy

Goad - G

Fairly Geod - FG

Fair {Marginal) - F

Foor - P

Unsuitable - U
{very poor)

Slope (sl)

Drainage (H:Jl

Flood Hazard
(£1}

2

Permafrost and
{ce contenca
(pf)

Hazards due t03

MASS VAStApe,
faulr activicy,
glacier advance,
ece. (bhz)

Eedrock wenth
(br)

Haterial
compesicion and
sconiness %.
(me}

Less than 5
degrees

fapid co well;
ETester chan

1 mco wacer
table

Yo flooding

No permafrost

Ho batards

Creacer chan 2 m

Cravel and sand,
sandv till;
stones less chan
5 percent

Less than § degrees

Wall te moderately
well; greater chan
0.75 m to water
cable

Very rare; subjecet
to once {n 100 yeara
or less

Scaccered Ee:nafro-:
but generally no
ground ica

Ko hazarda

Greater chan 1.0 m

Clavey till, =ilty
tand, silcy gravel:
stones lesa tham LO
nercent

Less than 12 degrees

Hoderazely well to
icperfecy; water
cable %enerllly 0.50
ce 0.75 m

Occasiomal; subject
to onea in LD o LD
yedrs

Permafrosc generally
presenc, buc only
Tare areas having
shallov (£0.5 m}
sediment with medium
to high ice concenca

Slow near surface
soil creep; isolaced
rock fall; evidence
of faulcing wichin
lasc 10,000 vears

Between 0.5 m
and 1.0 =

Clayey =ilt, sandy
silc, scones less
than 25 percent

Slopes betwesn
12 and 1§ dagrees

imperfect to poor;
wacer table less
than 0.5 m

annual flocding

Permafrost with

up re 1 = of near-
surface sedimenc
having madiun to
high ice contants;
isolaced sediment
ac depth wich high
ice contencs

Sllght chance of
glacier resdvance
or seuimenc ligue-
faction, possidil-
ity of faulc-
inauced surface
rupture wichin
next 100 years:
rock falls common

Less chan 0.5 m

Clay. organic

silt, pear up to
2 m chick, scones
25 to 30 percenc

Greacer than l&
degraes

Fopor, wacar table
continuously naar-
surface

Flooding more thano
once a yaar

Continuous pearmafrosc
with sedimencs hav-
ing high ground ice
cOontents [o depths
ZresCer Chan 1l o

Peasibilicy of land-
slide, sediment
ligquificacion wichin
nenc lOO vears;
rapid selifluccion,
nivation or surface
craep

Generally near
surface

Thich peat; sConous
greacer chan 30
PErcent

1. For drainapge charscterizacion see Canada Soll Informacion Syscem (Canada Soil Survey Coummiccae, 1978} .

2, 1Ice concents given in per cent volume excess ice:

lov ¢(~10%: medium lD-20%; high > 20%.

3. filazards such as flooding and failures due co man-induced thawing of parmafrost are congidered in Flood Harard {f1) and

Permafrost and ice concencs (pf).

4, Due to frost heaving, Cerrain unics having =ignificant concencs of silc and clay in arsas of meerfgc: and poor drainnga
should be altered to one lass dagree of suicabilicy L{f macerial ia che limiring faccor; vhere Che highway is to be surfaced

by asphalt the suitability should be more sevarely altsred.

5. Stones are defined as clasca having a diametar grescer Chan 6 cm, i.e., cobbles, coarse rubble, boulders, blocks.
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Differenc scaces of individual terra
to be evaluated far conm=tructiom ot

Tarrain Faetor

(aymbol)

Dagres of Terrain Suicabllicy
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Good - €

Fairly Goed - FG

Fair (Marginal) - F

Poor - P

Terrain Properry Cuidelines for Assessing Suitabllicy for Building Comstruction and Ucilicy Iastallacion

in factors are escablished that allow che suitsbilicy of the undisturb in ¢
installacion and maintenance of bulldings and unu-r;guuua u:;l;:i:s?r e REETAL £Od

Unsuitable - U
(very poor)

Slopa (al)

Drainage tlrt)l'z

Flood Hasard
{£1)

2.3
Permafrosc and
ice contants
(pf)

Hazards due :nﬁ
mass wastage,
faulc activicy,
(glacier advance,
etc. ) (hx)

Bedreck depth
br)

Macerial
composition and
stoniness

{mc)

Less than 3
degress

Rapid co well;
Teater Tthan
.5 metres to

witer table

No permafrosc

HBo haxzards

Always graater
than z.i =

Gravel and sand;
sandy cill;
stones less

cthan 5%

Less chan 3 degrees

Well to moderataly
well drained; greater
than 1.5 ceatrea to
wvatar ctable

None

Scactared permafrost
but generally no
ground ics

No hazards

Usually graater
than 2 m

Clayey till; clayey
silc and silcy

sand less Chan l m

thick; stones lesa

than 15%

Less than 12 degreaes

Hodarately well to

imperfect dreinage;
0.5 = 1.0 matres to
vater table

Yery rare: subjecc te
once in 10C yeara
or less

Permafros: generally
present, but only rare
areas having shallow
(€1.0 metres) sedi-
ment with medium fo
high ice contencs

Slow near-surface
s0il creep; withino
1 im of post glacial
active faulc

L - 2 pecres

Thick silcy sand,
silc, silty clay,
stones L5 to 25

Slopes betwaen
12 and 20 degrees

lmperfectly or
poorly dralned;
¢.5 m to water
table

Qceassional;
subject t¢ ouce
in 10 co 100
YeaTs

Permafrost with

up to 1 matze of
near-surface sedi-
ment having cedium
to high ics con-
tents; isolated
sediment at depth
with high ice
contencs

Slighc chance of
placier advance

or sediment lique-
faction; rock fell
present; evidence
of faulting within
lasc 10,000 years

Lazs than 1 mecre

Thich clay:
organics to 2 m
in dapth, stonas
25 to $0%

Gresacer chan 20
degreaas

Poor drainage;
vacer table continu-
oualy nesr surface

Annual flooding

Concinuous permafrost
with sediments hav-
ing high ground ice
contents te depths
greacer than 1 wmetre

Possibilicy of land-
slides, faulc-
induced surfasce
rupture, sedimenc
liquefaccion or
glaclier advance
within next 100
years; rapid scli-
fluccion, nivacion
eor sell cTeep

Cenarally at surface
Organics graatar

chan 50%; scones
graacer than 50%

1. For drainage characterizacicn see Canada 50il Information System (Canads Soil Survey Commicces, 19783,

2. In cases of bulldings without basements and where Che limic

depth, the degree of suicability should be altared to a more

undisturbed terrain type and the buildings in this mode of conscruecion,

3. leca contemta given in parcent volume excmss ice:

low (~10%; medium 10-201; high ) 201.

faceors are drainage, permafrost and ice contents or bedrock
avorable rating because of less incteraction between the

4, Hazerds such as flooding and failures due to man-inducad thawing of permafrost are considared in Flood Hazard (£1) and

Permafrost and Ice Concaenta {(pf).

5. Scones are defined as clascshaving a dismeter groater than écm, i.s., cobbles, coarse rubbla, boulders, blocks.
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site and utility. Slope, permafrost, bedrock depth, material com-
position and stoniness primarily affect construction and excava-
tion whereas drainage, flood hazard, ice contents, and hazards due
to mass wastage, glacier advances, faulting, liquefaction primarily
affect stability and maintenance. The terrain property guidelines
for assessing suitability for building construction and utility
installation are defined in Table 5.3.2.

5.3.3 Suitability and Optimum Locations for Sewage
Lagoons and Sanitary Landfills

The suitability map for sewage lagoons and
sanitary landfills assumes that the sewage lagoons and sanitary
landfills are to be constructed through shallow excavations or
through the construction of berms on the undisturbed ground
surface. The prevention of pollution through the movement of
surface or ground water to terrain surrounding the facilities
was congidered to be of prime importance in their location.
Minimal maintenance of berms and other confinements to the move-
ment of pollutants was also considered paramount,

The guidelines for sanitary landfills are gener-
ally less severe than for sewage lagoons as no fluid pollutants are
initially introduced. Thus the suitability maps give a more con-
servative evaluation of terrain for use of sanitary landfills than
sewage lagoons; in many cases the suitability classification for
sanitary landfills can be adjusted to the next higher suitability
classification to that which is shown on the suitability maps for
sewage lagoons and sanitary landfills.

The terrain factors were evaluated on how they
affect initial construction, mainly excavation and berm emplace-
ment and how they affect continued berm stability and prevention
of pollution. Slope, flood hazard, permafrost, hazards due to
mass wastage, glacier advance, faulting, liquefaction, bedrock
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depth and material composition were considered primarily for their
influence on pollutant confinement,

Locations where grain size analysis have been
completed are plotted on Map 5.3.3 and show the basis on which the
material compositions and permeabilities have been related. Grain
size distributions for typical materials collected during the

field investigations and located on Map 5.3.3 are shown in Appendix B.

In addition to drainage and material stoniness,
many of the above terrain factors would also affect lagoon and
landfill construction and maintenance. The terrain property
guidelines for assessing suitability for sewage lagoons and sani-
tary landfills are defined in Table 5.3.3.

Areas containing possible optimum locations for
sewage lagoons and sanitary landfills are contained within those
areas classified as FAIR on the suitability map.
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Table 5.3.1 Tervain Property Guidelines for Assessing Suitabilicy fer Sevage Lagoon: and Sanitary Landfills

Differwnt scaces of individual cerrain factors arz established thac ailow the suicabilley of the undiscurbed
terrain Cype o {zpound wvacer, sewvage, and leachats to te evaluated.

Tertain Fagtor
(symbol)

Degree of Terrain Suicabilicy

Cood - G

Fairly Good - FG

Fair (Marginal) - F

Poor =- P

Unsuicable - U
(very poar)

Slope byl

frainage (u:]z

Flood Hazard
(£13

Permafrnsc a.mlJ

ice concents
(pf)

Hazardas due :nh
masy wagtaga,
fauls agtivicy
glacier advenes,
etc. (hz)

Bedrock dapth
{br)

Macerial
composicion and
stoniness”

(ot}

Less than 1.5
dagrees

Rapid co well
drajined; vager
table L.5
plus

No floeding

No parmafrosc

No hazards

Greacer chan 1.5
matres {blankac)

Silcy clay: less
than 1} parcent
stones

Less thapn } degress

Moderacaly well
drained; wveter table
generally 1.0 =
plus

Very rare; wubject
to onca in 100 ymars
or leass

Scattersd permafTosc
with low {ce concents

No hatards

Greacer chan 1.0
necres (blanket)

Glavev silc and
sile; eclavey cill
and compact £ill;
3 o 10 percent
stones

Less chan 6 degrees

Imperfactiy drained;
wacer Cable gensrally
0.5l 0=

Rars: subject to once
in 50 years co 100
years

Peroafrost generally
prasent, but only
rare areas having
shallow (40,5 m)
sediments with medium
ts high Lce contency

Slew near surface
selil creep

Lecween 0.5 and 1.0
metTes (veneer)

Silt with some organic
content; sanny or
Eravally s1llk or clay;
oose ctill; 10-25 par
cenC scones

Less than 15
degreas

Poorly drainad;
uacer table
genarally less
cthan ¢.5 o

Cecasional;
subjeer CO conce
{a 3 co 50 years

Peroafrost with
up co 1 @ of near-
surface sedioent
having medium co
high ice concentcs

Slight chanca of
glacier advance:
evidenge of fault-
ing wichip lasc
10,000 yemrs;

seme vock fall

Less chan 0.5
metres (veneer)

Silcy sand and
silcy gravel,
leas 25-50 per
cunt stone

Creacer chan 15
Jegreas

Permanencly wacr;
vater table come=
tinucusly near
surface

Freguant, sublest
to 4t laasc cnce a
Yaar

Concimuaus perma-
frosc wich sedi-
mencs havaing high
ground ice contants
4] dl?:hl graacar
than -]

Aapid soil cTeep

or selifluccion pra-
vail, possibilicy of
landslide, faulc
induced surface
fupture, sadimant
liquifigagion, or
glacier advanca with-
in naxt 100 yeara

Generally at
surface

Sand and gravel;
preater chan 50
percent stones
paac

1. Slapes are & more limicting facgor to Che comacruecion of viabla sewags lagoons than sanitary landfills. Thus cerrain
unit suicabilicy for sanizary landfills should be altered Co one less severs degres of suitabillcy L£ slope ia the limicing

tarrain faceo

Z, For dreinsge characcerizaciom see Canada Soil Informacion Syscem (Canada Seil Survey Commicces, 1975).

1. lzs contents given in per cant volumDe excess ice:

low {+10%; medium 10-20%; high > 20.

6. Hazards such as flooding and fziluras due tp man-induced thawing of permafrost ars considered in Flood Hazard (f1} and

Permafrost and Lce comctencs (pf).

5, Stones are defined as clascs having a dismeter grastsr then Gem, i.a., cobbles, cparss rubbla, bouldars, blocks.
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5.3.4 Suitability for Septic Systems

The suitability map for septic systems (Map 5.3.4)
assumes that the effluent from a septic tank is to be distributed
in the natural surficial material by means of a sub-surface or
ralsed tile. It was assumed that it would be required that water
bodies and water supplies within 60 metresand surface water are
not to be polluted by the septic system., It is also assumed that
the systems are to be emplaced by standard procedures and that
ground surface maintenance following emplacement is to be minimal.

The permeability of surficial materials with a
terrain type was considered extremely important in evaluating
terrain types for septic field suitability because the absorption
of effluent without the pollution of water supplies or water
bodies greater than 60 metresfrom the septic field is of prime
importance. Grain size distributions for typical materials
collected during the field investigations and located on Map 5.3.4
are shown in Appendix B.

The terrain factors were evaluated on how they
affect initial sewage systems emplacement and maintenance and how
they affect absorbtion of effluent and pollution prevention. The
material composition, mainly its permeability, was considered of
prime importance in evaluating terrain types for septic field
suitability. Other terrain factors such as slope, drainage, perma-
frost, flood hazards, hazards due to mass wastage, glacier advances,
liquefaction and faulting, and bedrock depth primarily affect the
continued prevention of pollution of adjacent surface water, water
bodies and water supplies; and to a lesser degree the emplacement
and maintenance of the septic systems., The terrain property
guidelines for assessing suitability for septic systems are defined
in Table 5.3.4.
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Differenc scaces of individual zertain factors are escablished that allow the suicability of ches undisturbed
terrain cype Co be evalusced for comstruction and oaincenance of septic systems.

Terrain Facter
{svmbol}

Degree of Terrtain Suitabilicy

Cood - C

Falrly Good - FG

Fair {Harginal) - F

Pogor - P

Unsuizable - {
(vary poor}

Slape {sl)

Drainage (u':)l

Flood Hazazd
(£1)

Permafrost lndz
ice contencs
(p£)

Hazards due =03

mass wastage,
fayle aetiviey,
glacier advance,
ece, (he)

Bedrock depth
(hr)

HMacerial
:ampoui:ign and
scomineas

(me)

Less than 1
degreas

VUell dyaiped:
watar tables
despar than
l.5=a

Nema

Nene

Greater than
l.5m

Fine %0 coarse
sand; looss
sxndv £ill;
less chan $
parcent silt,
clay and
stonas

Less than § degraees

Hoderacaly wall
draiped; wvatar tables
cccasionally tise to
lavals above 1.5 =

Vary tare: subjest
to ones in LOD
ysars or less

fare permafrost;
E-n-rlllr no ground
ca

hone

Leo L.

Smd and loosa sandy
till; 5 eo 20 per-
cent compodent of
silc, elay and scones

Less chan § degrees

Moderacely well to

ioperfectly drained;
vater cables usually
0.5 @ balow surface

Occasional; subject
toc once in L0 years
or less

Discontinucous perma-
frost

Hiner soll creep

0.5ce lm

Sand, gravelly
sand, sandy cill;
2D ce 50 percent
component of silc,
clay and scones

Becween 8 and
15 dagreas

Loperfaccly to
poarly drained;
seasonal surface
ponding of

wacar

Cccasional;
subjeer 2o once
in 5 years or
lase

Permafrnst presenc
wich rage areas
having shallow

{ 0.5 @) seditpant
victh oedium to
high ice concancs

Soma rock fall;
slight chance of
glacier advance;
avidence of faulc-
ing wicthin last
13,000 yeanrs

Less than .5 m,
uneven thickoess
(venwar)

Gravel, silc and
clay contant
gTeater cham 70
pereant of unic;
clayey cill

Creatar chaz 15
degrees

Foorly drainad;
surface ponding
common

annual flooding

Continuous parmas=
frosc wich many
areas having shallow
sediment with medium
to high ground icas
contencs

Rapid soil creep,
solifluczion and
nivacion: accive
landslide accivicy
4C siZe or on
adjacent siopa;
possibillcy of
Ela:tsr advance or

iguifactien vithin
naxt L00 years

Generally leas zhan
0.5 m

Graval, clay, silg,
scome concant
gCeacer Chan 50
percsnt; peit

1. For drainage characterizacion sse Canada Soil Informacion Syscem (Canads Soil Survey Committes, 1978).

2. lee concants given in par cent volume excess lea:

low <=10%7: sediums 10-20%; high >10%.

3, Uazards such as flooding and failures dus to man-induced thawing of permafrost are considered in Flood Hazard (£1) and

ParmafToec and ice concencs

(pf).

4. Sconas are defined 4s clascs having a diamster grsater than & cm, L.e., cobbles, coarss rubbla, bouldars, blacks.
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5.3.5 Suitability and Availability of Construction
Materials

The suitability map (Map 3.3.5) assumes that the
construction materials are to be used as aggregate or fill. TlLe
suitability of the different terrain types are evaluated accord-
ing to the quality and quantity of the surficial materials within
it, and the workability and ease of extraction of those materials,
Materials that are required to be impermeable such as dikes are
excluded from consideration; the suitability for sewage lagoons
and sanitary landfills give a partial assessment of suitabilircy
for impermeable materials. The suitability of bedrock as a con-
struction material has not been evaluated. Terrain types contain-
ing gravel and sand with potential as aggregate are given the
highest suitability classification as they can easily be adapted
to most construction purposes. Other terrain types are evaluated
on the basis of the compressibility, compactibility, susceptibilirty
to frost action and surface trafficability of the surficial
materials within them.

The terrain factors were evaluated on the basis
how they affect the usefulness and versatility of the contained
materials as a construction material, the ease or difficulcy of
extraction, and the volumes that could be extracted from a unit
area., Material composition and stoniness primarily affects use-
fulness as a construction material, whereas slope, drainage, perma-
frost, flood hazard, miscellaneous hazards, and bedrock depth
affect the extractable volumes per unit area and the ease or
difficulty of extraction. The terrain property guidelines are
defined in Table 5.3.5.

A number of sources of aggregate have been out-
lined on map 5.3.5. The gravel:sand:fines ratios (based omn grain
size distribution obtained during this and earlier investigatioms),
and the cu. metres per hectare of deposits (based on our estimate
of minimal extraction thicknesses) are indicated for each source.



Table 5.3.3

and Usefulness as General Fill and Sources of Gravel and Sand

Different scates of individual terrain factors ar

CerTAin type to be evaluated as & potencial
) Degree of Terrain Suictabilicy

Terrain Faeter

(aymbol)

Good - G

Fairly Good - FG

Fair (Marginal} - F

Foor - P
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Terrain Property Cuidelines for Assesaing Suicabilicy for Construction HMarerials Ineluding Workabfility

e established that allow the suicability of the undisturbed
source of construction materials, including sand and gravel.

Unsuicable - U
(vary poor)

Slope (sl)

Drainage (wt) .2

Flood Hazard
£1)

Permafrost and:
ice contents
{pf)

Hazards due :oﬁ
mass wastage,
fault accivicy,
glacier advance,
ecc. (hz)

Bedrock depch
(br)

Matarial
cumpasitign snd
steninags

(mt)

Less than
5 degrass

Rapid co well;
wvacer table
22 m

Note

HNome

No hazarda

Creater than I m

Gravel and sand;
stonas lese
cthan 3 percent

Becween 5 and 12
degrees

Well to ooderacely
well; vacer table
l.0co 2 m

Very rare; subject
ence i{n 100 years
or less

Scattered permafrost
with low ground
ice contents

Flov nesr-surface
soil creep

Between 1.5 and 2 &

Sélry sand, eail
gravel, sandy till;
thin cover (veneer)
over sand ot gravel;
scones less chan

10 percent

Berween 12 and 20
degress

. lmperfect to modsracely
'v:E

l; wacer cable 0.3
to l.0m

Occeasional to rarte:
subject to onee iz 5
to 100 years

Permafrost geanerally
present, but only rare
areas having shallav
(€0.5 m) sediment
wvith medium to high
ice concentcs

Rapid soil creep or
solifluction; evidence
of faulting within
last 10,000 years;
chance of glacier
advance

Creacer than 1.0 m
{blankat)

Ti1ll, silty fine
sand; scones less
than 25 percent

Batween 20 sod
30 degrees

Izperfect to
poor; water
table less chan
0.5 =

Frequenc; suhject
tc annuel flood

Permafrost with

up o 1l o of
near-surface sedi-
ment having oedium
to high ice
contents

Possibilicy of
landslide, surface
rupcure or sedi-
ment liquifica-
ticn withip next
100 vears

Between 0.5 and
1.0 = (venear)

Silt, eclay,
clayey silc,
cthick cover
(blanket) over
sang and gravel;
15 co 50 percent
ATONES

Greatar than 30
degraes

Permansncly wat;
Water Cable near
surface

Vary freguent;
flooded mors than
Once per year

Continuous parmafrost
with sedimentcs hav-
ing high ground {ce
contents to depths
greater than l m

Impinenc possibility
of landslide and
sediment liguifica-
tien

Less than 0.5 m

Peat, organic silts;
greater Chap 5
percent scones

1. For drainage characterizatiom see Canada Soil Informaciom System (Canada Soil Survey Commitcee, 1978).

2. 1Ica contents given in percent volume excess ice:

low<=10%; medium 10-20%; high »>201.

3. Vacer tables are considered only wvhare perpafrost s absent as a perched vacer cable iz generally presenc vhere permafrost

is present,

from this perched wacer cabdle,

However, omly a limired and easily concrolled amount of wacer would be introduced from mosc excavacioms

&4, Mazards sueh as flooding and fafllures due to man-induced chawing of parmafrost are considersd in Flood Hazard (£1) and

Permafrosc and i{ce contents (pf).

5. Scomes are dafited as clasts having s diameter greatsr than 6 cm, L{.e., cobbles, coarse rubble, bouldars, blocks.
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The area in which 73PY is located on map 5.3.5
probably contains the largest source of near-surface gravel and
sand closest to Destruction Bay; although much of this area may
be limited by medium depths of overburden, imperfect drainage and
flood hazard, further investigations would certainly establish
easily extractable reserves of gravel and sand that total beyond
the foreseeable requirements of Destruction Bay.

Patches of gravel and sand are present on the
surface of most units east of Destruction Bay along the Alaska
Highway, and gravel and sand are generally present under the till
forming the surface. However, these sources involve either dis-
turbing large areas or costly stripping of overburden. Gravel
and sand is also common along the scarps along the edge of Kluane
Lake northwest of Destruction Bay, but again are covered by thick
overburden. Large volumes of gravel are present in alluvial-fans
east of the Destruction Bay study area. However, this would
involve large haul distances and extra cost,.

Till for fill and road binding purposes is avail-
able immediately east of Destruction Bay in all areas marked as

F -~ pf, mt on map 5.3.5.

5.3.6 Recreation and Cottage Areas

Some areas of excellent potential for recreation
and cottage development are present within the Destruction Bay
study area. These areas allow for increased access, foot and
vehicle travel and cottages with some type of sewage disposal,
preferably a septic system.

Map 5.3.2, which gives the suitability for

building construction and utility installation, and map 5.3.4, which

gives the suitability for septic systems, are a guide to areas most
suitable for recreational and cottage development. The areas
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southeast of Destruction Bay and north of the Alaska Highway that
are mapped as FG - pf, mt and F -~ pf on map 5.3.2 and as F - pf
and P - pf, mt on map 5.3.4 appear to be best suited for recrea-
tion and cottage development. That area mapped as FG - pf, mt on
map 5.3.2 having a gradual slope to lake levels appears to be
extremely favourable.

5.4 Unique Features

Few particular and unique features are present at
Destruction Bay. At (1), (2), and (3) on map 5.5.1 features are
present that relate to the high Neoglacial lake level of Kluane
Lake. At (l) some indistinct sands and gravel raised beach ridges
are present; at (2) submerged tree stumps are visible in the lake;
and at (3) fine-grained Neoglacial lake sediments bury a soil
layer overlying alluvium, With the exception of unique feature
(3) all are better illustrated at other sites around Kluane Lake.

5.5 Hydrogeolgy

The hydrogeology of Destruction Bay is described under i
the headings of well survey, water quality, groundwater flow regime
and water supply potential,

5.5.1 Well Survey

A well survey of the community of Destruction
Bay identified 6 wells that are presently in use and include a
comminal well which services the village core; and an additional
8 wells which are not operative at present. These wells are
located on Map 5.5.1 and the available hydrogeological informa-
tion about them is summarized on Table 5.5.1 of this report. Well
depths vary significantly from 15-20 m deep to 161 m. All
wells are drilled and no dug wells or surface water sources are
used for water supply in the community.



Table

HWell No.
DB8 (1963)

DBl (1973)

DBZ (1955)

DB3

DB14

DB8

DB6

DB9

Description

Talbot Arms Hotel

Talbot Arms Hotel

Destruction Bay
Lodge Ltd.

Yukon Territorial
Government yard

Boat rental
building

Dept. of Public
Works

Yukon Electric
(Eikland
household)

Canadian National
Telecommunications

Hydrogeological Data, Destruction Bay

Static
Depth Level
20.7 m flowing
87 m <5 m
28 m flowing
shallow near
esti- surface
mated 15
to 20 m
56 m flowing

unknown 2.3 m

75 m < 5m
30 m close to
surface

Use

hotel

-not in use

hotel

abandoned

yard uses

not in use

not in use

domestic

not in use

Yield

sufficient
for large
lodge

sufficient
for large
hotel and
restaurant

used for

small lodge

low volume

unknown

unknown

very low
yield,
1200 1
storage
tank used

unknown

Log

no log, water
highly corro-
sive

no log, soft
water

no log

no log

continually
froze shut at
30 m depth

no log
no log, well
runs out of

water on
occaslon

no log

0O/



Table 5.5.1 (cont'd)

Well No.
DB10,11

DB12 (1940°s)

DB13 (1940°s)

DB5

DB4

Description

Test wells in new
subdivision east
of Destruction
Bay

Community Wells
#1

#2
#3

Parks Canada
Residence

Depth

no data

30 m

24 m
161 m

88 m

Static
Level

not
flowing

unknown
unknown
near

surface

2.7 m

Use

domestic

use

intended

village

water supply

as above

village
water

supply

domestic

residence

Yield

no data
available

45 1/min

not known

180 1/min

Log

completed by
Midnight Sun

Drilling Ltd.

silt problem

silt problem

see text

T4
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Three of the sampled wells (30m, 24m and 161l metres
deep), which are adjacent to the lake, presently furnish the communal
groundwater supply for the village. The deep well is the only one
in the wvillage with a stratigraphic log (Hydrogeological Consultants
Ltd. 1978). Other data was obtained from local residents and Parks
Canada and Department of Transport files.

5.5.2 Water Quality

The water chemistry of the 6 wells sampled in
Destruction Bay is outlined as Table 5.5.2a. An analysis of raw
Kluane Lake water was included to examine the possibility of
recharge of wells from the lake.

Bicarbonate is the major anion in the wells at
Destruction Bay lodge, at the Yukon Territorial Govermment yard
and at the Parks Canada residence. These wells all have very
hard water although the first two are a l.icarbonate (minor sulphate) -
magnesium (minor calcium) type and the last is a bicarbonate
(minor sulphate) - calcium (minor magnesium) type. These wells
have a low chloride content, a characteristic which is typical of
the region. The concentrations of 373.1, 321.8 and 244.5 ppm total
dissolved solids and variations in minor and trace element
chemistry show that different aquifers are being utilized in each
case.

The Talbot Arms Hotel, Town Water Supply and
Yukon Electric wells are all sulphate (minor bicarbonate) -
alkali earth cation waters. Sodium predominates in the first,
magnesium in the second and equal amounts of each cation are found
in the third.

There is no geochemical evidence to suggest that
any well is recharging from Kluane Lake waters which is a slightly
mineralized sulphate (minor bicarbonate) - calcium (minor magnesium)

type.




Table 5.5.2a

WATER CHEMISTRY DATA

(Destruction Bay)

(In mg/1l unless indicated)

mg/l Surface Water

_  uMlios _ _ - = or Approx (mg/ 1
Sample “COJ Cond, Ca++ Hg++ Na+ gr Fe+2 Mn+2 H03 Cl Soq Poﬁ Aquifer TDS Hardness CSCOJ)
Talbot Arms 109 560 25 36.2 37.5 1.75 - - 3.0 N.D 184 i1 392 210.9 very
ltotel hard
Nestruckion 374 820 43. 91 15 3.1 2 +12 - 1.5 115 31 574 373.1 very
Day Lodge hard
Yukon T. 231 660 41, 53 22.5 2.37 .1 11 b - 142 2142 462 321.8 very
Government hard
Yard
Parks Canada 238 520 65 20 4,25 .6 .05 - 1.5 - 41 - 164 244 .5 very
Residence hard
Town Water 150 600 22, S0 22.5 2.5 553 - 1.72 3.5 162 - 420 261.3 very
Supply hard
Yukon Electric a7 580 21. 3z2.5 31.5 1.5 5, | - 1.86 - 207 - 406 207.0 very
(Eikland llome) hard
Kluane Lake 86 380 27. 16.3 4.25 .25 .05 - - - 91 - Lake Sample 266 135.6 hard
(waterfront)
Lewls Creek 75 260 20. 7.5 1.75 .12 .05 - .13 - 37 31 SurFace water 182 80.7 mogerately
soft
Congden Creek 281 660 62. 35.0 5.5 1.0 .8 .32 - - 68 - Surface water 462 299 .8 :erﬁ
ar

el



P
1

%

All samples are considered to be chemically
potable except the Yukon Territorial Government well which is
very high in phosphate (2142 mg/ml)., This well may be contamin-
ated from the truck and equipment washing facilities which are
in close proximity to the well. It is understood that the well
only furnishes water for this purpose in any case and is not
used for human consumption.

5.5.3 Groundwater Flow Regime

Existing test drilling results and groundwater
flow information are summarized in the following sections of
this report. Two cross sections have been included to show the
stratigraphy of the Destruction Bay area based on available water-
well and bore hole logs (Figures 5.5.la, b). The stratigraphy at
depth beneath the village is shown on Table 5.5.2b (after Hydro-
geological Consultants Ltd. 1978) from data obtained during drill-
ing of the community well in the village.

A) Test Drilling Results

A test well was drilled in 1978 to a 161 metre depth beside
the existing communal wells at the village water front. It
penetrated an 11.5 m (38 foot) thick alluvial fan complex. This
unit overlies a 9.4 m (31 foot) glaciolacustrine silt/clay
stratum, a thick 92.9 sequence of cobbley, sandy and dense hard
glacial till, another lacustrine unit 19.2 m thick and a 24.9 m
cobbley till stratum. This entire geological section is under-
lain by.a brown silty unit of unknown origin and total thickness.
Bedrock was not reached in this well.

Potential water bearing zones were identified at the 74,0
to 75.3 m, 44.8 to 46.3 m and 33.2 to 34.4 m depths in the well,
No major water bearing zones were found in any of the glacio-
lacustrine, alluvial or morainal terrain units described above.
The 32.2 m to 34.4 m zone which might be interpreted as thin
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Table: 5.5.2b
Stratigraphy of Destruction Bay
Community Well
(After Hvdrogeological Conmsultants Ltd. 1978)
Depth
{(m) Lithology Terrain Unit
0 Gravel with some silt xAf
Clay : L
30,5 Till; soft
Till; with sand layers
61 Till; hard M
Till; with one layer of coarse gravel
1.3 1411; cobbled
Silt; black
Clay; grey
Silt; dark gre
122. Brey
Clay; hard grey silty L
Clay; silty
1525 Till; cobbled M
Silt; brown Unknown

167

To bottom of hole
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glaciofluvial sand/gravel unit found within the major till
sequence proved to be water bearing. A 94.5 litre/minute flow
was blown from the well during development after installation of
a well screen in this zonme. The effective transmissivity of the
aquifer is 6 x 10% ipd/ft.

B) Groundwater Flow Directions

Table 5.5.1 indicates the depths of aquifers which are being
utilized in each well in Destruction Bay. A wide variation
(627 to 779 m A.S.L.) is evident even between wells which are
in very close proximity which suggests that aquifers are thin
and discontinuous laterally.

All wells have been drilled to a depth of at least 15 metres
below the ground surface and are considered to be utilizing
confined aquifers in the till and gravel units, which underlie
much of the Destruction Bay area. No dug or drilled wells in
the Alluvial Fan sequences have been constructed in this settlement.
The potential of this terrain unit to provide adequate quantities
of good quality water should be reasonable, but freezing problems
are a major constraint of wells in shallow unconfined aquifers
however.

Surficial terrain units and probable groundwater flow direc-
tions are summarized on Figure 5.5.3. Both the predominant regional
and local groundwater flow directions are to the northeast towards
Kluane Lake. Unconfined permeable alluvial fan and glaciofluvial
materials which are exposed at the surface, cover a large area
of the region. These units generally overlie a thick low-
permeability till sequence and recharge from surface precipita-
tion. The fact that three flowing wells are present in the village
suggest that deeper aquifers are recharging from higher elevation
rock, colluvium and sloping alluvial fan units southwest of the
study area, especially in the area where the Shakwak Trench
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(the broad valley in which Kluane Lake lies) adjoins the Kluane
Range. Probably some hydraulic connections are also present
throughout glaciofluvial deposits and till sequence. The possi-
bility exists that vertical movement of water from the surface is
occuring through the surficial complex to generate these artesian
pressures. This recharge source cannot be verified with existing
data however, and is considered unlikely if till units are con-
tinuous because of the till observed where morainal units are
exposed at the surface generally has low permeability. Permafrost
in parts of the alluvial-fan complex would also inhibit local
recharge where permafrost was present.

5.5.4 Water Supply Potential

The following conclusions can be made about the
water supply potential of the Destruction Bay area.

AY Most geological materials buried at depth beneath Destruction
Bay are of glaciolacustrine and morainal origin and are not
waterbearing. The potential for the development of major aquifers
as water supplies is very limited in these strata. For example,
the aquifer developed during the drilling of communal well no. 3
is a thin stratum of permeable sand and gravel, perhaps of glacio-
fluvial origin. The safe yield and transmissivity of this aquifer
is low and the potential exists to service only 3 or &4 domestic
residences from this one source. High turbidity problems are
often associated with this type of aquifer.

B) High yields of potable water may be present in unconfined
near-surface alluvial-fan and glaciofluvial sand/gravel deposits,
However, freezing problems are likely to preclude use of these
aquifers for future development. Due to the high permeability of
this type of terrain the contamination risk of shallow wells from
any pollutant source (sewage, hydrocarbon spills, etc.) is high.



C) Future development in Destruction Bay will likely require
the construction of well fields comsisting of several 20 - 100 m
deep properly screened low volume wells supplying a communal
distribution system.
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6.0 BURWASH LANDING

6.1 Setting

Burwash Landing is located near the western end of
Kluane Lake in the Shakwak Trench, which is the physiographic
expression of a large fault system that transects both Alaska
and Yukon Territory, and that has been active during the late
Tertiary and Pleistocene. At Burwash Landing, the ground sur-
face rises gradually from about 780 metres at Kluane Lake to
about 1120 metres at the edge of the Shakwak Trench. Near
Kluane Lake, the terrain is gently sloping or undulating except
for some small scarps of 10-15 metres formed by wave erosion
near Kluane Lake.

At Burwash Landing, thick unconsolidated deposits are
the result of deposition during several Pleistocene glacial and
interglacial periods, and include till, outwash, glaciclacustrine
silt and clay, and alluvial silt, sand and gravel. Most of the
surface materials shown on map 6.1, and figure 6.1 were deposited
during or after the Macauley glaciation. During this glaciation
a large trunk valley glacier flowed northwest along the Shakwak
Trench. At Burwash Landing undulating and flat moraine (tMm, tMp),
outwash (aGp), and during its later phases, loess (mEv) were
deposited during this glaciation. Peat (Ob) has begun to accumu-
late in swales in morainic areas.

During the waning stages of the Macauley glaciation,
Kluane Lake drained to the northwest. However, during the
hypsithermal, the Kaskawulsh Glacier at the head of the Slims
River retreated far up its valley and allowed Kluane Lake to drain
to the Alsek River and to be lowered by over 40 metres. Rapid
formation and aggradation of the alluvial-fans flanking the
Kluane Ranges that occurred following deglaciation of the Shakwak
probably continued near Burwash Landing, as material was not being
removed from the base of the alluvial-fans by the Kluane River.
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During Neoglacial time, the Kaskawulsh Glacier re-
advanced, blocked the drainage of Kluane Lake to the Alsek River,
and caused Kluane Lake to rise to an elevation 10 to 12 metres
above its present elevation. A new outlet (the present Kluane
River) was re-established to the northwest and Kluane Lake
quickly returned to near its present level. This new level of

Kluane Lake probably caused some erosion on the Duke River alluvial-

fan. Alluvium deposited by the Duke River is mainly gravel near
Burwash Landing (gAf).

The Neoglacial rise in the level of Kluane Lake has
resulted in some areas below elevations of about 792 metres
having a capping of wave-washed material (aLv, sLb). Modern
wave action continues to modify beach ridges and beaches at
lake level. Shoreline erosion appears to be moderate at Burwash
Landing.

Burwash Landing lies in an area where permafrost is
near continuous. Only those units, eg. alluvial-fans, that are
frequented by surface streams or that lack a significant capping
of fine-grained sediment and peat (gAf) are free of permafrost.
Even those portions of alluvial-fans having permafrost at their
surface often have taliks throughout their total thickness because
of groundwater percolating through them to Kluane Lake. Kluane
Lake itself may also cause the thickness of permafrost to be
relatively thin near it. The total thickness of permafrost at
Burwash Landing is unknown, but Foothills Pipe Lines (South
Yukon) Ltd. has drilled many holes to depths between 10 and 15
metres that have failed to reach the base of permafrost in the
vicinity of Burwash Landing.

Burwash Landing is within 10 km of a line of features
indicating recent fault activity about 10,000 years ago and tends
to be affected by earthquakes due to its proximity to this fault
and a zone of high seismic activity in the St. Elias Mountains to
the south.
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6.2 Terrain Types and Their Characteristics

Map 6.1 and figure 6.1 show the distribution of terrain
types at Burwash Landirg. The geomorphology, slope distribution,
drainage, nature and thickness of materials, permafrost distribu-
tion, ground ice contents, active layer thicknesses, ground
stability, engineering characteristics and potential hazards for
each mapped terrain type are given in Table 6.1. Detailed grain
size analysis for typical surficial materials are given in
Appendix B,

6.3 Suitabilitvy Maps

Suitability maps for road construction, building con-
struction and underground utility installation, sewage lagoons and
sanitary landfills, septic systems and construction materials
including granular materials are presented (Maps 6.3.1 - 6.3.5).
These suitability map- are derived following the techniques out-
lined in Section 3,3 of this report.

6.3.1 Suitability for Road Construction

The suitability map for road construction (Map
6.3.1) assumes that roads for year-round use are to be constructed
and maintained on undisturbed terrain. For the purposes of
drainage it is assumed the roads are graded, and ditches are
present where required. The subgrade is to consist of materials
underlying the roadway and the base material is to be locally
obtained where possible. No provision is made in the suitability
map for the source of surfacing material, which is assumed to be
stabilized crushed gravel, till or rock.

The terrain factors were evaluated on the basis
of how they affect the initial construction and how they affect
load capacities and maintenance. Slope, drainage, permafrost,




Table: 6.

Terraln Type

1 Descriptive Legend of Surficial Materials at Burwash Landing

Geomorphology, Slopes,
Drainage

Nature of Materials
and Thickness

Permafrost, Cround ice,
Active Layer

Hiscellaneous Engineering
Characteristics

Loess veneer over undu-
lating moralne; slopes
vary between 0 and 10
degrees; moderately
well to well drained;
low areas Imperfectly
drained.

Loess veneer over
morainic plain; slopes
flar to very ientle.
moderately well to
well drained,

Loess veneer over out-
wash and till plain;
slopes flat to very
gentle; well to moder-
ately well drained,

Organic blanket over
-ndifferentiated undu-
lating to flat till and
outwash; all slopes
nearly flat; imperfect
to poor dralnage.

Between 0 and 1 m of
sandy silt over 1 to
10 m of compact silty
sandy till over inter-
bedded clay, sand,
gravel and till.

Between 0 and 1 m of
sandy silt over 1 to
10 m of compact ailty
gandy till over inter-
bedded clay, sand,
gravel and till.

Between 0 and 1 m of
sandy silt over 10
metres plus of inter-
bedded sand, gravel
and till. :

Between 0.5 and 2.5 m
of peat and organl.!
silt over 0.5 toc L.d m
of interbedded clay,
silt, sand over till,
sand and gravel,.

Continuous permafrost with
active layer of 0.3 to

1.0 metres; ground ice
content nil to low except
occasionally medium to
high in loess,

Permafrost continuous, but
may be relatively thin near
Kluane Lake; ground ice
content nil to low except
occasionally medium to
high in loess; active

layer of 0.5 to 1.0

metres.,

Permafrost continuous, but
may be relatively thin
near Kluane Lake with
active layer of 0.5 to 1.0
metres; ground ice content
nil to low except occa-
sionally medium to high in
loess.

Generally continuous perma-
frost, although some taliks
possibly due to water
movement; medium to high
ice contents in peat and
fine-grained sediments; low
ice contents in till and
outwash; active layer 0.3
to 0,7 metres,

Stable foundation material;
susceptible to froat heave
if unfrozen.

Stable Eoundation material;
susceptible to frost heave
if unfrozen.

Stable foundation material;
loess and till susceptible
to frost heave 1f unfrozen.

Thawed peat and fines are
poor foundation material.

%8
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Table: 6.1 (cont'd)
Alluvial fan; gently Between 0 and 0.5 m of Discontinuous permafrost; Stable foundation material,
sloping; well drained. send and silt over 3 m  active layer 0.6 to 1.2
plus of gravel. metres plus; negligible
ice contents.
Wave washed alluvial Between 0 and 1.0 m Permafrost unlikely. Stable foundation material.
fan; ﬁently sloping; of loose sand and
well drained. gravel over 5 m plus
of gravel.
Lacustrine blanket over Between 0.5 and 1.5 m Thin patches of permafrost Thawed sand may be poor
alluvial fan; flat to of silty sand over 5 m with medium Lce contents foundation materials.
gently sloping; plus of gravel; patches 1in the sand,
imperfectly drained. of thin peat (<0.3 m)

over sand.

<8
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Tabie 6.3.1 Terrain Property Cuidelines for Assessing Suicability For iHighways and Roads
ODifferent states of {ndividual terrain facters arw establishad that allow the suitability of the undiscurbed
:et:lin :?pg :u)ba evaluated for construction and mainCenance of alleweather highway and toads {withouc
asphalz surface).

Terrain Factor
{avmbol)

p———

Degres of Tarrain Suitabilicy

Caeod - C

Fairiy Good - FG

Fair (Marginal) - F

Peor - 7

Unauicable - U
{very poar)

Slopa (sl)

( Trainage (u:)l

Floed Hazazd
(£1)

p——

Permafrosc andz

iga ¢oncencs
{ {pf)

Hazards dua :n3

MAZS VASCAPE,
faulc mceivicy,

.

ece. {(hz)

e

tedrock depch
(br)

p——

Yacerial
compesicion and
stoninass 4.
(me)

—y

placiar advancea,

Lass than 5
dagrees

Rapid to well;
reatwr than

m 0 warer
tabrle

Yo flocding

Ho parmafrost

o hazards

Creacer chan 2 m

Cravel and sand,
sandy &ill;
izonas less than
5 percent

Lass than & degress

Yell to modarataly
vell; grescer chan
0.75 m co water
tablae

Very rare; subject
ko onee in l00 years
or lass

Scacctered Elfﬂlfrﬂlﬂ
but generally no
ground ice

Yo hatards

Creacer cthan lL.0m

Clavey cill, silcy
sand, silcy gravel.
stones less than 10
percent

Less thao 12 degreas

Moderacely well to
iloperfscs; water
cable gluernlly Q.30
te 0.7 m

Occasional; subjece
to once in 10 co 100
yaars

Pertmfrost genecally
presamt, butf only
rare ireas having
shallow (0.5 m)
sediment with medium
to high fce concents

Slov near surface
soil creep; {solated
roek fall; evidence
of faulcing wichin
lagz 16,300 years

Berween 0.5 m
and 1.0 m

Clayey silz, sandy
silt, sconas less
than 25 percent

Slepes becwesn
L2 and 1 degreas

Imperfect co pooT;
wvater Cable less
than 0.5 o .

Annual flooding

fermafrost with

up to 1 @ of near-
surface sedimant
having madium co
high L{¢e concenca;
isolazed sadiment
at depch wich high
ice concencs

Slight chance of
glacier readvanca
or sejiment lique=
faccion: possibil~
izy of faulc-
inuuced surface
rupture wichin
nexz LOO0 years;
reck falls common

Leas chan 0.5 m

Clay, orpanic

sile, peat up co
Z o chick, sgones
25 ce 50 percenc

Graatar Chao lu
degrees

Poor, watar cable
concinuoualy near-
surface

Fleoding more than
onca & YeAT

Continuous permafroat
wvith sadlfiencs hav-
ing high ground ice
cantents Lo aepths
greacer than 1l =

Possibilicy of land-
slida, sadimenz
liguificacion wizhin
next 100 years;
rapid seiifluccion,
nivacion or surface
creep

Genarally near
surface

Thick peat; scones
greacer chan 30
peIcent

o, ey
yi

[

— ——

pr—
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e

lce contenta given in per sent volume excess ica:

For drainage charvacterization sea Canada Soll Informscion System (Canads Soil Survey Commicges, 197%).
low ¢-10%; medium l0-20%; high > 20%.

. Hazards such as flooding and failures dus to can-induced chewing of permafrost are considared in Flood Hazard (£1) and
Permafrust and ice concencs (pi).

Dus to froaz heaving, tarrain units having significanz contents of sillt and clsy in areas of imperfect and poor drainage
should be alcered to ona less degree of suitability if macerial ia che limicing faccer: where the highway is co be suriaced
by asphalt the sultability should ba mors saverely alterasd,

5. Stonma are dafined as clases havipg 2 diamscer greaacer than 6 cm, L.2z., cobblax, cosarse rubbla, bouldmers, blocks.
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bedrock depth, and material primarily affect initial comstruction,
whereas flood hazard, ice contents, and miscellaneous hazards
primarily affect maintenance. The terrain property guidelines for
assessing suitability fer highway and road construction and main-
tenance are defined in Table 6£.3.1.

6.3.2 Suitability for Building Construction and
Utilicy Installation

The suitability map for building construction
and utilicy installation (Map 6.3.2) assume that buildings are
to have basements and utilities are buried in the ground. It is
assumed that standard construction procedures are used except
that special insulative procedures are used in areas of perma-
frost. It is also assumed that ground conditions are such that
some mobility 1is viable in the vicinity of the buildings, and
that utility and ground surface maintenance is minimal.

The tecrain factors were evaluated on how they
affect initial comstruction, mainly excavation and how they affect
the continued stability and maintenance of the building, building
site and utility. Slope, permafrost, bedrock depth, material com-
position and stoniness primarily affect construction and excava-
tion whereas drainage, flood hazard, ice contents, and hazards due
to mass wastage, glacier advances, faulting, liquefaction primarily
affect stability and maintenance. The terrain property guidelines
for assessing suitability for building comstruction and utilirty
installation are defined in Table 6.3.2.

6.3.3 Suitability and Optimum Locations for Sewage
Lagoons and Sanitary Landfills

The suitability map for sewage lagoons and
sanitary landfills assumes that the sewage lagoons and sanitary
landfills are to be comstructed through shallow excavations or
through the construction of berms on the undisturbed ground
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Table §.3.2

Different states of individual terrain famctors are escablished that allow the suitability of the

Terrain Property Guidalines for Assessing Suitability for Building Constructiom and Utility Installacion

discurbed terrain cyps

to be evaluated tor comscruction cor installacion and mainterznce of bullaings anc uwnoergrounc uctilitlias.

Tarrain Factor
(symbol)

Degree of Terrain Suitability

Good « G

Fairly Good - FG

Fair (Marginal) - F

Poor - P

Unsulcable -~ U
{very poor}

Slope (sl}

Drainage (It)l'z

Flood Hazard
(£1)

2.3
Permafroat and
ice concencs

(pt)

Hazards due :n‘
ma3s vascsge,
faulr activicy,
{glacier advanca,
ecte. ) (hz)

Bedrock depth
{br)

Macerial
composition and
stonioess

(me)

Leas than 3
degrees

Rapid to well;
reacer than
+5 metres to

vacter table

None

No permafrost

He hazards

Always grasacarT
than 2.5 m

Gravel and sand;
sandy till;
scones less
cthao 5%

Less than 5 dagreess

Wall co moderacely
well drained; grescer
than 1.5 metres to
wzter table

Kone

Scattered permafrosc
buc ganerally no
ground ica

Wo hazards

Usually grescer
than 2 m

Clayey till; clayey
silt and ailcy

sand less than 1l o

chick; stones lass

than 151

Less than 12 degrees

Moderately well to

imperfect drainage:
0.5 - 1.0 metras to
water table

Very rare; subjecr to
ence in 100 years
or leas

Permafrost generally
prasent, but ouly rare
areas having shallow
(1.0 mecres) sedi-
ment with medium to
high ice contencs

Slow near-surface
soil creep; within

1 wm of posc glacial
active faulr

1 - 2 matres

Thick silty sand,
silc, silcy el.;.
stones L5 to 25

Slopes becwean
12 and 20 degrees

Ioperfeccly or
poorly drained;
.5 m to vacer
cable

Occassional;
subject te once
in 10 co 100
years

Permafrost wich

up to 1 merTe of
nzar-surface sedi-
ment having madium
te high ice con-
tents; isolated
sediment at depth
with high ice
conceancs

5light chance of
glacier advance

or sediment ligue-
faction; rock fell
present; evidance
of faulring within
last 10,000 years

Lass chan ] Detre

Thick clay:
organics to 2 o
in depch, scones
5 so 300

Greater thao 20
degreas

Poor drainage;
wvater table continoue
ously near surface

Annual Eloading

Continuous peroafrost
with sedimencs have
ing high ground ica
eontents to depchs
greater than 1 metre

Possibilicy of land-
slides, faulc-
incduced surface
rupture, sedicent
liquefacrcion or
glacier aavance
withio next 100
years; raplo soll-
fluction, nivarion
or soll creep

Canarally ac surface
Organics greater

than 50%; stones
greacer tham 505

1. For drainage characterization ses Canada Soil Informacion Syscem (Canada Soil Survey Cormittas, 1978).

d where the limicing facctors are drainsga.
% DEEaeer Of h"*“*“i'.:1223351:;'533352 :: altered to a more favormble racing bacauss of 1
this mode of conscruction,

low {~10%; medium 10-201; high > 20%.

dapth, the degres o
undisturbad terrain type and the buildings in

3. Ice contents given in percent wolume excess ice:

permafrost and ice contencs of bedrock

eas ilncersction becwveen the

4. Hazsrds such as flooding and faflures dus to men-induced thawing of permafrost are comsidered {n Flood Hazard (£1} amnd

Permafrost and Ica Concenca (pE).
S. Scenes sre defined as clastahaving a diamecer greacar than fem, L.e., cobbles, coarse rubble, boulders,

blocks.
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l Table 6.3,3 Tarrain Propercy Guideiines far Asamesing Suicabilicy for Sewage Lagooms and Sanicary Landfills
Diffarent scaces of individusl carrain factors are ascablished chat allow the suitabilizy af the undisturbed
{ tarrain cype to impound wacer, sewsage, and leachacs ¢o ba evalunCed.

Terrain Factor
7 {symbol)

Regrea of Tarrain Suizabilicy

Good - §

Fatrly Good - FG

Fair (Marginal) - F

Poer - P

Unsuitable - U
{very poor)

Siope (sl)}

Drainage (wt) 2

—

Flood Hazard
1)

Pertmafrowsc lnd3
ice congents
(pt}

i —i

Hazards due :n&
{ mass waABCage,
2 fault ascivicy
5 glacier advanecs,
ete. (hz)

Bedrock depth
(br)

{

a Macerial
composition and
sconiness?

{me}

Less chan 1.5
degrees

Rapid zo wall
drained; watey
tabla 1.5 @
plus

%o flending

Ho permafrosc

No hazards

Creatar than 1.5
mecres {(blanket)

Silecy clav: less
cthan 1 pereent
scones

Lass Chan ] degress

HModeracaly well
drained; vacer tabla
generally 1.9 m
plus

Vary rare; subjser
to once Ln 100 vears
of lass

Scactered permafrosg
with low ice contents:

No hazardy

Creater than 1.0
necres (blanket)

Claver silt and
silk: clavey till
and compact till;
3 go 10 perzsmt
sconas

Laszs than § degreas

Imparfeecly drainad;
vactsr table generally
0.5tol0m

Rare; wubject to once
in 50 yearx co LOO
yoars

Peroafrost generally
present., buz only
rare areas having
shallow (<0.5 m)
sedimence with sediue
to high ilce contenca

Slow near surface
soll creemp

Catween 0.5 and 1.0
matres (veneer)

5ilt ;i:h some organic

gontent; sandy or

ravelly =zilc or clay;

oose till; 10-25 per
cenc sconas

Laas chan 15
dagreas

Peorly drained;
waCer tahle
generally lazs
than 0.5 o

Cccasional;
subject Lo oncwm
in 5 o 50 yemrs

Pertuafrost with

up 20 1 o of near-
surfsce sedimanc
having oedium to
nigh ice contencs

§light chance of
glacier advance;
evidence of Faulc~
ing within lasc
10,000 years;

some tock fall

Less chan 0.5
metras (venser)

Siley sanod and
siley pravel,
lesa 25-50 per
cent scone

Grgatar tham 15
degreas

Parmanantly wet;
wacer Cable ¢on-
timuouszly naar
surface

Frequenc; subject
to at leasc once a
ysar

Concimuouz petma-
frnst wich sedi-
ments having higb
ground ica conTencs
te depths greacar
than L @

Rapid agil czeep

or solifluction pre-
vail; possibility of
landslide, faulr
inducead surface
fupture,, sedizent
liquificacion, or
glacier advance wigh-
in nexg 10D yeaza

Cenmrally at
surface

Sand and gravel;
greacer than 10
Jercenc sCones
peat

1. Slopes are s more limiting factor to the comacrTuction of viable sewags lagoons than sanitary landfills.

Thus tarraln

umic sulcabliliry for sanicary landfills should be altared to oma less sevare degree of suitabllicy Lf siope is cthe limicing

3. Ice comcencs given in pur cent voluna excaas lom:

tarTain fagtor,
For drainsgs charscceriracion see Canada Soll Information System (Canaeda 501l Survey Commictaa, 1978).
low <~10%; medium 10-207; high > 20%.

Fi &. Hazards such as flooding and failuras dua to pap-induged chawing of permafrost are cousidersd Lo Flood Hazard {f1} and

ey

P

st ——n

Parmafrost and ice concencs (pf).

Scones are dafinad as clasts having a distecer greacer than éem, {.e., cobblas, ¢oarss rubble, bouldars, blocks.
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{ surface. The prevention of pollution through the movement of

l surface or ground water to terrain surrouriding the facilities

{ was consldered to be of prime importance in their location.

{ Minimal maintenance of berms and other confinements to the move-
ment of pollutants was also considered paramount,

The guidelines for sanitary landfills are gener-
"""" ally less severe than for sewage lagoons as no fluid pollutants
are initially introduced. Thus the suitability maps give a more
conservative evaluation of terrain for use of sanitary landfills
than sewage lagoons; in many cases the suitability classification
for sanitary landfills can be adjusted to the next higher suita-

bility classification to that which is shown on the suitability

M\—F\\E o pr—
H i

maps for sewage lagoons and sanitary landfills.

"

The terrain factors were evaluated on how they
affect initial construction, mainly excavation and berm emplace-

ment and how they affect continued berm stabiliiy and prevention

i‘ of pollution, Slope, flood hazard, permafrost, hazards due to

= mass wastage, élacier advance, faulting, liquefaction, bedrock

r depth and material composition were considered primarily for their
t, influence on pollutant confinement.

i Locations where grain size analysis have been

completed are plotted on Map 6.3.3 and show the basis on which the
material compositions and permeabilities have been related.

]

Grain size distributions for typical materizals collected during
{ the field investigations and located on Map 6.3.3 are shown in

i p—

Appendix B.

{ In addition to drainage and materizl stoniness,
many of the above terrain factors would also affect lagoon and
landfill construction and maintenance. The terrain property
guidelines for assessing suitability for sewage lagoons and sani-

4 tary landfills are defined in Table 6.3.3.

—n
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Areas containing possible optimum locations for
sewage lagoons and sanitary landfills are contained within those
areas classified as FAIRLY GOOD on the suitability map. Other
possible locations are present in aress classified as FAIR and
east of Burwash Landing in the area classified as POOR. In the
latter area sites would be required where compact till with low
ice contents was present near the surface.

©€.3.4 Suitability for Septic Systems

The suitability map for septic systems (Map 6.3.4)
assumes that the effluent from a septic tank is to be distributed
in the natural surficial material by means of a sub-surface or
raised tile beds. It was assumed that it would be required that
water bodies and water supplies within 60 metres and surface water
are not to be polluted by the septic system. It is also assumed
that the systems are to be emplaced by standard procedures and that
ground surface maintenance following emplacement is to be minimal.

The permeability of surficial materials with a
terrain type was considered extremely important in evaluating
terrain types for septic field suitability because of the absorp-
tion of effluent without the pollution of water supplies or
water bodies greater than 60 metres from the septic field is of
prime importance. Grain size distributions for typical materials
collected during field investigations and located on Map 6.3.4
are showm in Appendix B.

The terrain factors were evaluated on how they
affect initial sewage systems emplacement and maintenance and how
they affect absorption of effluent and pollution prevention. The
material composition, mainly its permeability, was considered of
prime importance in evaluating terrain types for septic field
suitability. Other terrain factors such as slope, drainage, perma-
frost, flood hazards, hazards due to mass wastage, glacier advances,
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Table 6.3.4

Different scates of individual cerrain facrors ar
terrain cvpe to he evaluated for construccion and

Terrain Factor
(symbal)

Terrain Propercy Guidelines for Assesaing Suitabilicy for Septin Syscems

Degree of Terrain Sufcabilisy

Cood - &

Falrly Good - FQ

Faiz (Magrginal) - F

Poer « P

e escablishad chaz asllow the suicabilicy of the undiaturbed
oaincenance of septic systeos.

Unsuitable - U
(very poor)

Slopa (al}

Urainage (we) L

Flood Hazard
(£13

Permafrost andz

ica contencs
(pf)

Hazards dua :n3

mASH wasCage,
faules aecivity,
glacier advance,
ecc. {hz)

Bedrock dapth
(xr}

Haterial
compasictipn and
stoniness®

(me)

Lass than 3
degreas

Well drained;
vater tzbles
deeper than
l.Jm

Hotie

Sone

reater than
1.7 m

Fine to coarss
sand; loosae
sandy cill;
leas than 3
percent asllEk,
clay and
scones

Leas than 5 degrees

Moderactely wall
drained; water tables
occasionally risa to
lavals sbove L.5 m

Vary raras: subject
te once in 100
years or lesa

Rars permafrosc;
gmaerally no ground
lee

Hone

leallm

Sand and loose sandy
Eill; 5 te 21D pec-
cent componsnt of
ailt, clay and scones

Less than § degrees

Moderacely well co

ilmperfectly drained;
wactar cables ususally
0.5 o balow surface

Ceeaslonal; pubject
ez once in 10 yesrs
or lass

Discontinuous parma-
froac

Hinor sclil ereep

.o lm

Sand, gravelly
sand, sandy cill;
20 to 50 percemt
component of silt,
clay and stones

Bacween § and
15 degrees

Iomarfeccly to
puorly drained;
seasonal suxrface
ponding of

WACRT

Occasional;
subject to once
in 5 years or
leas

Fermafrost oressnt

wich rare areas
having shallow
{ 0.5 @) sedimenc
with madium to
high icx concencs

Sema rock fall;
slight chance of
glaciar advance;
svidence of faulc-
ing within lasc
10,000 yeara

Less than .5 m,
aneven thickness
{venear)

Gravel, silt and
zlay contenc
greater chan 70
percenc of unic;
clayay zill

Greatsr than 15
degTaes

Poorly drained;
suyrface ponding
comnon

Annual flooding

Continuous parma-
frost with man

areas having shallow
sedipant with medium
te high grousg ice
concencs

Rapid soil cresp,
selifluction ana
nivacion; active
landalide activicy
al sice ar om
adjacent slope;
possibilicy of
glacier advance or
liquifacrion within
next l00 years

Generally less than
.5 m

Gravel, clay, silc,
SCome cORGEnE
graatar chan 30
pRrcant: pedt

1. For deainage charascterization see Canads Soil Informationm System {(Canada Soll Survey Commictae, 1374).

2. Ice concents givem in per cent volu=a excess i{cm:

low {-10%; medium l0-207; high >20%.

3. lHarards such as flooding and failures dus to nan-induced chawing of permafrost are commidarxsd in Flood Hazard (£1) and

Permafrost and ice comcents (pf).

4., Stones are dafined as clases having & diamecer grescer chen 6 cm, l.s,, cobbles, coarse rubbla, bouldera, blocka.
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liquefaction and faulting, and bedrock depth primarily affect the
continued prevention of pollution of adjacent surface water, water
bodies and water supplies; and to a lesser degree the emplacement
and maintenance of the septic systems. The terrain propecty
guldelines for assessing suitability for septic systems are defined
in Table 6.3.4,

6.3.5 Suitability and Availability of Construction
Materials

The suitability map (Map 6.3.5) assumes that the
construction materials are to be used as aggregate or £ill, The
suitability of the different terrain types are evaluated accord-
ing to the quality and quantity of the surficial materials within
it, and the workability and ease of extraction of those materials.
Materials that are required to be impermeable such as dikes are
excluded from consideration; the suitability for sewage lagoons
and sanitary landfills give a partial assessment of suitability
for impermeable materials. The suitability of bedrock as a con-
struction material has mot been evaluated. Terrain types contain-
ing gravel and sand with potential as aggregate are given the
highest suitability classification as they can easily be adapted
to most construction purposes. Other terrain types are evaluated
on the basis of the compressibility, compactibility, susceptibility
to frost action and surface trafficability of the surficial
materials within them.

The terrain factors were evaluated on the basis
of how they affect usefulness and versatility of the contained
materials as a construction material, the ease or difficulty of
extraction, and the volumes that could be extracted from a unit
area. Material composition and stoniness primarily affects use-
fulness as a construction material, whereas slope, drainage,
permafrost, flood hazard, miscellaneous hazards,_and bedrock
depth affect the extractable volumes per unit area and the ease
or difficulty of extraction. The terrain property guidelines are
defined in Table 6.3.5.
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Tabie 6.3.5

Terrain Property Guidelines for Assessing Suitabilicy for Comstruccion Haterials

and Usefulness as Genaral Fill and Sources of Gravel and Sand

Different scaces of individual cerrain
CerTtain type co be evaluatad as & pocen

_Terrain Factor

{symbal)

Degres of Terrain Suitabilicy

Cood « G

Fairly Good - PG

Failr (Marginal) - F

Poor - P

94

Including Workabilicy

factors are escablished that allow Che suitabilicy of the undisturbed
tial sourcs of construction macerials, including sand and gravel.

Unsuitable - U
(very poor)

Slopa {al)

Crainage (weyle?

Flood Hazard
(£L)

Permafrast lm-l3
ice comtenecs
{p£)

Hazards due co‘
Dass vastige,
faulc activizsy,
glacier advance,
ece. (hz}

Bedrock depth
(br}

Hacerisl
cuupost:ign and
stoninass

(me)

Less than
5 dagreas

Rapid to vall;

uater table
i m

Greater themn 2 m

Cravel apd sand;
acones less
than ) percant

Between 5§ and 12
degrass

Well to moderacaly
vall:; wvacar table
lL.0co 2 m

Very rare; subieet
cnce in 100 yeaxa
ar lass

Scattersd permafrosc
with low ground
icu contenca

Flow near-surfsce
s0il cresp

Between 1.5 apd Z m

Silcy sand, aflcy
grav:l, sandy till;
thin cover (veneser)
over saod or gravel;
sttues less cthan

10 percenc

Becwaen 11 and 20
degteas

Ixperfect to moderatesly
vell; water tahle 0.5
te l.0m

Occasional co vare;
subject to once in §
te l00 vesnrs

Permafrosc generally
prepent, but anly rare
areas having shallow
0.5 @) seadizment
with mediuz to high
ice concencs

flapid zoil creep or
selifluscion;: evidence

of faulring wichin
lazc 10,000 years;
chance of glacier
advance

Greater than 1.0 a
{blankez)

TLLL, silty fine
sand; stonas lesa
than 25 parcent

Between 20 and
30 degrees

Imparfect to
pooOr; wacer
table lesa than
0.5m

Frequenc; subject
to anmual flood

Permefrosc with

up o L m of
near-surface sedi-
zant having medium
to high ice
contents

Pessibilicy of
landslide, surface
rupture or sedi-
senc liquifica=-
cion vichin nexc
100 yeacs

Between 0.5 and
1.0 @ (veneer)

Silc, clay,
clayey silc,
thick cover
(blanket) over
sand and gravel;
25 to 50 percent
sconas

Greacar than 30
dagrees

Permanently wec;
WATAT Cable near
surface

Very frequenc;
floodad mate Chan
CNEE PAT year

Continuous permsiroat
with sedimemta hav-
ing high ground ics
contants to depchs
greatsr Chan 1l m

Imminenc possibilicy
of landailde and
sedizent liguifica-
tion

Lees than 0.5 m

Pear, organic siles;
graacer cham 50
peTCANE sCones

1. For drainage characterizactiom ses Canada So0il Informacion Syecem (Canada Soil Survey Committes, 1978},

2. lew contents given in percent volume axcess f{cw: low<{-10%; medium l0-20%: high >20%.

3, Water tahles are considerad emly whare permafrosc L3 sbsent as 1 perched vacer cabla (s generally pressnc whare permafrost

i3 present.

from this perched wvarsr tabls.

4, Hazmrds such as flooding and failures dus to man~induced thawing of permafrost are considared in Floed Hazard (fl) asd

Permafrost and {ce concents (pf).

Howaver, only & limicsd and easily controllad amount of wacar would be Lpcroduced frow wostc excavations

5. Szones are defined 43 zlascs having & dizmeter greater than § am, L.,e., cobbles, coarse rubble, bouldars, blocks.



.‘,-M} ]

iy

s

s

95

A large source of aggregate have been outlined
on map 6.3.5. The gravel:sand:fines ratios (based on grain size
distribution obtained during this and earlier investigatioms),
and the cu. metres per hectare of deposits (based on our estimate
of minimal extraction thicknesses) are indicated for it. Other
potential sources are available and have been utilized in areas
classified as F - pf and F ~ pf, mt. Gravel and sand is plenti=-
ful in the area classified as F - pf as indicated in scarps along
Kluane Lake, but requires delineation., In the area classified
F - pf, mt, till generally overlies gravel, but the till often
is utilized as £ill or road binder in pit development.

Plentiful supplies of gravel and sand are avail-
able within the confines of map 6.3.5 and immediately west and

east of it.

6.4 Unique Features

No particularily unique geologic features are present at
Burwash Landing, although both the alluvial-fan surface (map 6.1)
and beach ridges on its surface and east of Burwash Landing relate
to drainage and elevation changes of Kluane Lake. Submerged
stumps are also visible in shallow water. However, better examples
of these phenomena are present at many other localities around
Kluane Lake.

6.5 Hvdrogeology

The hydrogeology of Burwash Landing is described under
the headings of Well Survey, Water Quality, Groundwater Flow
Regime and Water Supply Potential.

6.5.1 Well Survey

Four water wells are presently in use in the
community of Burwash Landing. These wells are located on Map 6.5.1
and available hydrogeological data are summarized in Table 6.5.1.
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Table: 6.5.1 HYDROGEOLOGICAL DATA AT BURWASH LANDING
Well
No. Description Depth Static Level Use Yield Log
1. Burwash 8.2 m 6.4 m drinking and 2700 l/hr alluvial-fan
Airport toilet gravels
B2. Burwash Lodge 5 m near surface hotel enough for no data
Well No. 1 large lodge
and rest-
aurant
B2a. Well Ro. 2 48 m flowing abandoned 100 1/min gravel aquifer
B3. Priest's 56 m Im domestic not known no data
Home
B4 . Indian 72 m near surface drinking potable no data
Village Wash water water for
House 40 people

96
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Well Bl at the Burwash airport is a shallow
well completed into well washed alluvial-fan gravels. The
static level (i.e. watertable) in this unconfined aquifer is
6.4 m from the ground surface and penetration of 1.8 m section
of the gravels with 15 cm casing furnishes a 2700 1/hr water
yield.

Stratigraphic logs were not kept during the
drilling of wells at Burwash Lodge, the priest's residence or
the Indian village wash house. Brandon (1965) reported a
100 1/minute flowing well had been constructed into a gravel
aquifer at the Burwash Lodge prior to 1965. Apparently this
well was abandoned due to freezing and/or silt problems and a
shallow well is presently being used. The type of aquifers which
are being utilized in the Indian village and at the priest's resi-
dence are not known, and high water yields have not been demanded
from these wells. Depth elevations show that water is being
drawn from different stratigraphic horizons in each well, and
suggests that aquifers are both thin and discontinuous laterally.

6.5.2 Water Quality

Previous comments about the physical separation
of water bearing horizons are confirmed by the water chemistry
of the groundwater in each well (see table 6.5.2).

Airport well: Calcium (minor magnesium)-Bicarbonate
(minor sulphate) type

Burwash Lodge well: Calcium (minor magnesium)-Bicarbonate
{(minor chloride) type

Priest's Residence well: Calcium (minor sodium)-Bicarbonate
{(minor sulphate) type

Indian Village well: Sodium-Bicarbonate type

None of the water analyses corresponds closely
with the chemistry of Kluane Lake, which is an alkali earth (i.e.
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TABLE: 6.5.2 WATER CHEMISTRY OF BURWASHL LANDING WELLS
{(in mg/)l unless indicaced)
mg’} Surface Water
. uMios _ - or Approx, {mg/1
Sample H003 Cond. ca't Hg++ Na' K+ Fe+2 +2 No, Cl 5o, Poq Aquifer TDS Hardness CaCoa)

Bl:

Alrport 228 710 Bz.3 32,5 3.0 3.0 .15 14, ig 89 - Alluvial-fan 497 339.5 very
surficial hard
aquifer

BZ:

Burwash Inn 153 360 33.1 12.5 3.5 0.75 .44 .35 35 8.6 - Shallow 252 134 hard
aquifer

B3:

Priest's 120 350 31.7 13.7 31.2 1.5 - G2 N.D 43 31 Deep confined 245 135.4 hard

house aquifer

B4 :

Indian Village 172 430 17.5 20.6 4D 2.12 .05 = - 41 153 Deep confined 301 128.2 hard

well aguifer

Kluane Lake B6 380 27.5 16.3 4,25 .25 .05 = - 91 - Lake sample 266 135.6 hard

(at Destruction

Bay for com-
parison}

86
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calcium with lesser magnesium) sulphate (minor bicarbonate) water
type. It is possible however, that the Burwash Lodge well is
recharging from the lake as the depth to water is approximately
at lake level and the well is in close proximity to the lake.
Water exchange reactions between lake water and clay minerals in
the surficial materials are one explanation for the observed
variations in chemistry.

In general, all samples revealed that groundwater
is hard or very hard in the Burwash Landing area. Values of 128 -
135 mg/l were found in deep wells in the village while the airport
well has very hard water. Surprisingly, this alluvial-fan aquifer
1s also the most highly mineralized water in the area with a
conductivity of 710 umhos/cm and total dissclved sclids content
of about 497 mg/l.

All water samples are considered to be chemically
potable except the airport well. A nitrate value of 14.6 mg/l
found in this analysis exceeds the 10 mg/l Canadian Public Health
standard and may be indicative of septic tank effluent contamina-
tion of this water supply. The Burwash Lodge sample slightly
exceeded the .30 mg/l iron standard but is a negligible health
risk and water from this aquifer would not require treatment,

6.5.3 Groundwater Flow Regime

The lack of detailed stratigraphic data at
depths below 20 m from the ground surface in the Burwash area
restricts flow interpretation severely. However, existing flow
information is depicted on Figure €.5.3 based on the geological
information shown in cross section as Figure 6.1. Hydraulic
conductivity data are summarized for various terrain units in
Table 6.5.3. A summary of known aquifer characteristics follows.

West of the village a large alluvial-fan complex
overlies till or interbedded till and silty outwash material.
Recharge to this unit is occuring from the direct infiltration of



TABLE: 6.5.3

HYDRAULIC CONDUCTIVITY OF GEOLOGIC MATERTALS

AT BURWASH LANDING

Hydraulic Conductivity

Sample No. Location Terrain Unit Description (em/second)
sY 39 Shoreline cut E (loess) clayey sandy silt 2.5 x 1077

sY 40 Highway cut M (till matrix) clayey silty sand 2.25 x 10'4
PY 60 Gravel pit G sandy gravel 5.04 x 107"
Pt 57 Gravel pit G gravelly sand 4.41 x 1072

-NOT
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precipitation through the openwork permeable gravel of which it
is composed and by lateral water flow through the fan complex
from the Duke River system. Horizontal movement with minimal
vertical hydraulic gradients are expected. Little downward move-
ment of water into the less permeable strata which underlie the
fan is likely to be occuring. This unconfined aquifer has an
excellent potential to yield high quantities of groundwater and
large diameter wells could be constructed in this material with
yields of greater than 250 litres/second expected. Peripheral
and distal areas of the fan typically have finer grained strata
with abundant organic horizons and may have poor yields and water
quality than more central areas. Two constraints are evident if
this aquifer is to be used as a water source, First, it has a
high potential to become contaminated if wells are situated near
sewage disposal, hydrocarbon storage or other potential pollution
sources. Secondly, freezing problems would severely hamper well
use during winter months.

In places, as is apparently the case in the

" shallow well (B2) at Burwash Lodge, a discontinuous layer of

outwash sand (aG) and gravel underlies a thin loess veneer (mEv)
and overlies a till unit (tMp) of unknown thickness. This unit
may be water bearing and may possibly be recharging from Kluane
Lake in places very near the lake. Farther away from the lake a
northerly flow of water in the gravels above the till sheet is
likely with very local recharge from surface precipitation. Wells
in this aquifer are subject to the two constraints mentioned
in the previous paragraph.

Deep wells B2 and B3 have been drilled into an
intertedded till and silty outwash deposit which is at least 72 m
thick under Burwash Landing. Aquifers in this strata probably
consist of outwash gravel lenses which are probably moderately
permeable, of limited lateral and vertical extent, and of varialtle
thickness. The geochemical evidence previously mentioned indi-
cates that wells B2, B3 and B4 bottom in different, protably
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unconnected aquifers. The yields of these outwash channel
aquifers are unknown but are likely to be low. A 100 l/minute
flow reported from a 48 m deep abandoned well at the Burwash
Lodge is the only yield figure available. This well flowed
after construction indicating a recharge elevation above 797 m
(2615 ft) asl. The source of thils water is unknown as hydraulic
connections may exist with either the alluvial-fan complexes
east or west of the village or with mountains south of Burwash
Landing. Neither well Bl or B2 flows however, indicating local
recharge conditions in these aquifers.

The terrain immediately south of Burwash Landing
is a zone of continuous permafrost over 20 m in depth (till and
outwash units), typified by occasional ice lenses. Taliks may
exist within the till and silty gravel unit which could alter
flow directions and characteristics significantly. WNo drilling
and hydraulic observations have been made however, and the
effects of permafrost on the flow regime is unknown.

£.5.4 Water Supply Potential

Deep drilled wells into glaciofluvial deposits
which underlie Burwash Landing will provide the best water
supply for future development in this area. These wells should
provide water with a temperature above freezing in winter, will
be of acceptable water quality for human consumption and will
Temain free of contamination if properly constructed. This
conclusion is based on the premise that high yields (i.e. greater
than 100 1/minute) will not be required for most future develop-
ment in this village. It is likely that single drilled wells
could be used to supply a cluster of 2-5 residential homes if
required, thereby reducing costs significantly.
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7.0 CHAMPAGNE

7.1 Geologic Setting

Champagne is located in the middle of the broad Takhini
Valley on the Dezadeash River. Here the Dezadeash River bends
sharply from northeastward course out of a narrow valley in the
Dezadeash Ranges to a westward course along the Takhini Valley.
Except for local relief due to the ridge of glaciofluvial mater-
ial east of Champagne, sand dunes and stream incission, the
valley floor at Champagne is flat; elevations range between 700
and 710 metres.

At Champagne thick unconsolidated deposits are the
result of deposition during Pleistocene glacial and interglacial
periods. The upper sequence of sediment however is mainly due
to deposition of clayey silt and sandy silt in a large glacial
lake, Glacial Lake Champagne.

During the last glaciation of this area ice flowed
down the Dezadeash River valley to coalesce in the Takhini Valley
with ice from other north-south oriented valleys. This ice then
flowed north through gaps in the north side of the Takhini Valley
such as the Mendenhall River valley. During the initial stages
of deglaciation an esker appears to have developed in an inter-
lobate subglacial environment at Champagne. Following further
deglaciation, but before development of present drainage,
Glacial Lake Champagne formed and covered the Takhini Valley -
silt deposited near the calving ice margin was generally sandier
than that at socme distance.

Immediately following drainage of Glacial Lake Champagne,
wind deflation of sandy lacustrine materials began and dune fields
became established; some of these dune fields migrated north up
valley walls into alpine passes. The Dezadeash River also began




Table: 7.

Terrain Type

1

Geomorphology,
Slopes, Drainage

Descriptive Legend of Surficial Materials of Champagne

Nature of Materials
and Thicknessa

Permafrost, Ground Ice,
Active Layer

Stability and
Miscellaneous Englneering
Characteristica

Potential
Hazard

Sand dunes; slopes
up to 12 degrees;
well drained.

Eolian veneer on
lacustrine plain;
flat; moderately
well drained.

Eolian veneer on
egsker-like ridge;
slopes up to 20
degrees on flanks;
well drained.

Eolian blanket on
lacustrine plain;
flac to gently
sloping; well
drained.

Eolian veneer on
lacustrine plain;
flat to very gently
sluging; moderately
well to well
drained,.

Between 2 and 10 m
of sand over clay,
sand and gravel.

1.0m
sand
20 m

Between 0 and
of fine silty
and silt over
plus of clay.

Between 0 and 1.0 m
of sand over 0-0.5 m
of clay over 20 m
plus of gravel and
sand.

Between 1 and 3 m of
sand over 20 m plus

of clay.

Between 0 and 1.0 w of
sand over 3 m plus of
interbedded marl, clay
silt and sand.

Unfrozen.

Generally unfrozen; few
patches of permafrost
possible with low to
medium ground ice
content,

Unfrozen,

Generally unfrozen.

Cenerally unfrozen; f[ew
patches of permafrost
poasible with low to
medium ground ice
content.

Loose sand only fair
foundation material.

Falr to poor foundation
macerial.

Loose sand only fair
foundation material;
spoil source of aggre-
gate and £ill,

Materials only falr to

poor foundation material.

Fair to poor Ffoundation
material.

Sand subject
to deflation
and blow-outs.

Slight possi-
bility of
liquefaction.

Sand subject
to deflation
and blow-outs,

Some beds
possibly
susceptible to
liquefaction.

S0T



Table:

7.1 (cont'd)

Eolian blanket on
lacustrine plain;
flat to gently
sloping; well
drained.

Eolian blanket over
Elac-lying sand;
flat to gently slop-
ing; moderately well
to well draiped.

Lacustrine veneer
over Elat-lying sand;
moderately well
drained.

Lacuatrine plain;
Flat, poorly drailned.

Floodplain; flat,
but with few small
acarps; dralnage
variable Erom poor
through moderately
well,

Between 1 and 3 m of
sand over 3 m plus of
interbedded marl, clay,
silt and aand.

Between 1 and 3 m of
sand over 3 m plus of
pebbly sand.

More than 3 metres of
sand with pebbly
layers toward base.

Interbedded clay, silc
and fine sand of
unknown depth.

Between 1 and } m
rlus of interbedded
gile, clay and fine
sand.

Unfrozen.

Unfrozen,

Unfrozen.

Few patches of thin
permafrost; ground ice
content expected to be
low to medium where
frozen; actlve layer
0.3-1.0 m plus.

Generally unfrozen,

Fair to poor foundation
material.

Loose sand only fair
foundation material.

Poor foundation material.

Poor foundation material.

Some beds
possibly
susceptible to
liquefaction.

Sand subject
to deflation,

51light poesi-
bil t¥ of
liquefaction,

Subject to
frequent
flooding.

S01
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to erode to its present level at this time. Broad terraces
probably formed because its downward erosion may have been
inhibited by clogging of its course with wind-blown sand and
slow down-cutting of its course west of Champagne. In fact,
during the hypsithermal its lower course may have been blocked
causing a shallow lake in which marly sediments were deposited
to form in the vicinity of Champagne.

» Presently, the meandering Dezadeash River is under-
cutting some banks and expanding its meander plain (cf. map 7.1).

Small active blow-outs are also present in the sand dunes.

7.2 Terrain Types and Their Characteristics

Map 7.1 and figure 7.1 show the distribution of terrain
types at Champagne. The geomorphology, slope distribution,
drainage, nature and thickness of materials, permafrost distribu-
tion, ground ice contents, active layer thicknesses, ground
stability, engineefing characteristics and potential hazards for
each mapped terrain type are given in Table 7.1, Detailed grain
size analysis for tybical surficial materials are given in
Appendix B.

7.3 Suiltability Maps

Suitability maps for road comstruction, building con-
struction and underground utility installation, sewage lagoons and
sanitary landfills, septic systems and comstruction materials
including granular materials are presented (Maps 7.3.1 - 7.3.3).
These suitability maps are derived following the techmiques out-
lined in Section 3.3 of this report.

7.3.1 Suitability for Road Construction

The suitability map for road comstruction
(Map 7.3.1) assumes that roads for year-round use are to be




]

rE—

[

Table 7.3.1

Tertain Property Culdelines for Assessing Suitabilicy for Highways and Roads

109

Differenc scates of individual tarrain factors are established thac allow zhe suitabilicy of the undisturbed
Cerrain cype ©o he cvaluated {or conscruetion and maintenance of all-waacher highway and vpads (wizhoug
asphalc surface).

Tertain Faczor

(symbal)

Degres of Terralo Suicabilicy

Good - G

Fairly Good - FG

Fair (Margimal) - F

Peor - P

Unzuitable - &
{very poar)

Slope (sl)

Trainage (vwEg) 1

Flood Hazard
{EL)

Parzafrese md:
ica concancs
{pf}

Hazards dum co 3

mass WwasCage,
faule aegivicy,
glacier sdvanca,
ece. {hz)

Zedrock depch
(o) i

Macerial
commositien and
stoniness 4.3
(mg}

Less than 5
degTess |
Rapid so wall;
eaCar Chan
o %0 WAGeT
cabla

Ho flooding

He permafrose

o hazarcds

Crescor than 2 m

Cravel and sand,
sandy cill;
stofies less than
5 sercent

Laga than & degress

Wall o moderacaly
wall: greacar than
0.75 m to watar
tabia

Vary Tate; subject
to ones in LO8 years
or leas

Seattared p-m.!ru.c
g ganarally no
ground ics

do hazards

Gramcer cnan 1.0 =

Claver cfll, 31l
sand, silcy grnv:I;
stones less Than L0
peTeEnt

Laesy than 12 degraes

Madarately wwil co
ioperisct; uWAEeT
eabla glﬂlflll! 0.50
e 0.70 .

Cocasional; subject
to vage in LO == 100
yasry

Parmafrostc generally
pressnt, buc only
rare areas having
shallow (0.5 @)
sudiment with oedium
to high ice concencs

5low near surface
aoil creap: Llsoiaced
roek fall; svidence
af faulcing wighin
lage 10,000 yeara

Bacvwen 0.5 =
and 1.0 m

Clavey silr, sapdy
silt: scemes less
than 25 percanc

Slopes beCusen
12 and lE dmgTaes

lmperfess 3o poor;
waCAar cable lass
than 0.5 =

Annual fleeding

Permafrosg with

up oo L @ of near-
surface sedimantc
havicg oedium to
high ig¢s contemis;
isolaced sediment
at depch with high
ige conzantgs

Siight chanca of
glagiar readvance
ar ssuimant ligua-
faction, possibil-
icy of faulc-
inguced surfacs
TuptuTe wighin
naxt lOD yaars;
rock falls common

Lass shan 0.5 o

Clavy, organic

sile. zeac yp to
I & thick, seoams
23 w0 30 pergant

Greacer chan li
dagrees

Peor, wvater table
cantinuoualy near-
surface

Flooding oore than
ChER 4 YaAT

Concibuous permafiros
with sedipants have
ing high ground ice
contents (o Ispths
grescer chan | o

Possibilicy of land=
$lide, sadimenc .
liguilicacion wighin
next Ld0 vears;
rapid solifluctipa,
nivacion or surface
creap

Ganecally near
surfacs

Thick peac;: sconaa
greater than 5C
Percant

L.

fermafrost and ice comcemts (pf) .

Cus to f7esz heaving, ter—zim units ha
should be alesred to cne o
by asphalt cha suicabili

Taad Hacrne o8 gistaﬁiuﬁ tontents of sils and cla
of mica £y oacerial is ch
57 should be mars severely altsred, * Haicing

For drainage charseterizacion see Capads S¢il Informacion Syscem (Canads Safl Suzvay Cammi
Ice concents piven in par cen: voline axcusy ica:
3, Hazards such as flooding and failures dus

Stem, 1975).

low ¢-L0%: medium 10-20%; high > 20%.

to zan-induged thawing of persmufrost are consicerad in Flood Wazard {fl} andg

Y in arnas of imperfiect and poer draicage
factor; whers the highway Ls to bs surfaced

Scemes are dafined asm clases heving 3 dizmacer greager than § om, i.s., cobblaa, coarze rubble, bouldsrs, hlocks,
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constructed and maintained on undisturbed terrain. For the
purposes of drainage it is assumed the roads are graded, and
ditches are present where required. The subgrade is to consist
of materials underlying the roadway and the base material is to
be locally obtained where possible. No provision is made in
the suitability map for the source of surfacing material, which
is assumed to be stabilized crushed gravel, till or rock.

The terrain factors were evaluated on the basis
of how they affect the initial construction and how they affect
load capacities and maintenance. Slope, drainage, permafrost,
bedrock depth, and material primarily affect initial construction,
whereas flood hazard, ice contents, and miscellaneous hazards
primarily affect maintenance. The terrain property guidelines
for assessing suitability for highway and road construction and
maintenance are defined in Table 7.3.1.

7 3.2 Suitability for Building Comstruction and
Utility Installation

The suitability map for building construction
and utility installation (Map 7.3.2) assume that buildings are
to have basements and utilities are buried in the ground. It
is assumed that standard construction procedures are used except
that special insulative procedures are used in areas of perma-
frost. It 1s also assumed that ground conditions are such that
some mobility is wviable in the vicinity of the buildings, and
that utility and ground surface maintenance is minimal.

The terrain factors were evaluated on how they
affect initial comstruction, mainly excavation and how they affect
the continued stability and maintenance of the building, building
site and utility. Slope, permafrost, bedrock depth, material com~
position and stoniness primarily affect construction and excava-
tion whereas drainage, flood hazard, ice cdntents, and hazards due
to mass wastage, glacier advances, faulting, liquefaction primarily




Table 7.3,2
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Terrain Property Guidelines for Assezsing Suicabilicy for Bullding Constructicn and Utilicy Inscallation

Differenc scaces of individual terrain factors are established chat allow che suitsbilicy of che undisturbed cerrain typa

to ba evaluated for conscruction or installacion and meincenanc

Tertain Factor

Degree of Tarrain Suitabilicy

2 of buildings anz unaergrou

na ucilities.

Unsuitable -

(sywbol) Coed = G Fairly Good - FG Fair (Merginal) = F Poor - P {very poor)
Slope {al) Less chan 3 Laszs than 5 degresa Less than 12 degrees Slopes betwesn Greacar than 20
degreas 12 and 20 degrees degraes

Drainage {wg)i:?

Flood Hazard
{f1)

2.3
Permafrost and
lce concemcs
(rf)

Hazarde due :uﬁ
Oass wvazGage,
faulc aeccivicy,
(lacier advanca,
ete. ) {hz)

Bedrock depth
(4.1

Macerial
composicion and
stoniness

(mt)

Rapid co well;
rester than
.5 patres to

water tabla

Nemna

No permafrost

Ho hazards

Always greater
than 2.5 m

Gravel and aand;
sandy cili;
atones lesa
than 57

¥Wall co moderstely
vell drained; greater
than 1,5 metZea to
watar table

Scattered permafrost
buc generally no
ground ice

Wo hazards

Usually grescer
than 2 m

Clayey till; clayey
silt and silcy

sand lese chan 1 m

thick; stonea lass

than 15%

Modarately well to

loperfect drainage:
0.5 - 1.0 mecres to
water table

Very rare; aubject to
once in 100 years
or less

Permafrost generally
present, but only rare
srsas having shallow
(1,0 metres) sedi-
ment with medium to
high ice conotencs

Slew near-surface
s0il creep; within

1 ko of post glacial
active faulc

l - 2 metres

Thick silcy sand,
gilc, silcy clay,
stenes 15 to 25%

lmperfeeccly or
poorly drained;
<.3 ™ to water
tabla

Occassional;
subject tc onge
in 10 co 100
Years

Permafrost wich

up to 1 mecre of
near-surface sedi-
ment having medium
ta high ice cons
tents; isalaced
sediment ac dapth
with high ice
contants

5light thance of
placier advancse

or sediment lique-
faction; roch fell
present; evidence
of faulting within
lage 10,000 years

Lesas than 1 metre

Thich clay;
organics to 2 m
in depth, stonas
25 to 50%

Poor drainage;

water table concinu-

cusly naar surface
»

Atnual fleeding

Continuous permafrost
with sedimancs hav-
ing high ground ice
conctents to depths
greater than 1 mecre

Possibilivy of land-
slides, faulc-
induced surface
Tupture, cedimentc
liquefaccion or
glacier advance
within next 100
yearg; Tmpid soli-
fluction, nivacion
or soil creep

Generally at surface
Organics greacer

than 50%; scones
graacear than 501

1. Ffor drainags characterization see Canads Sail Information System (Canada Soil Survey Committes, 1978).

2. In cases of buildings wichout basewents and whers the 11m1t1n§ factors are drainage, permafrost and ilce contents or badrock
a

depth, the degres o

auicabilicy should be altarad to a more

undiscurbed terrain type and the buildings in this mode of construction,

3. Ilce concentx given in parcent volume excess ice:

low (-10%; medium 10-20%; high ) 20%.

vorebles rating bacause of less inceraction betwasn the

4. Hazards such ap flooding and fallures dus to man-induced chawing of permafrost ars considered in Flood Hezard {fl) and

Permafrosc and lee Contancs (pf).

5. Scones are defined as clastshaving a dismecer greacer than 6em, i.a., cobbles, coarae rubble, boulders, blocks.
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affect stability and maintenance. The terrain property guidelines
for assessing suitability for building construction and utility
installation are defined in Table 7.3.2,

7.3.3 Suitability and Optimum Locations for Sewage
Lagoons and Sanitary Landfills

The suitability map for sewage lagoons and
sanitary landfills assumes that the sewage lagoons and sanitary
landfills are to be constructed through shallow excavations or
through the construction of berms on the undisturbed ground
surface. The prevention of pollution through the movement of
surface or ground water to terrain surrounding the facilities
was considered to be of prime importance in their location.
Minimal maintenance of berms and other confinements to the move-
ment of pollutants was also considered paramount.

The guidelines for sanitary landfills are gener-
ally less severe than for sewage lagoons as no fluid pollutants
are initlally introduced. Thus the suitability maps give a more
conservative evaluation of terrain for use of sanitary landfills
than sewage lagoons; in many cases the suitability classification
for sanitary landfills can be adjusted to the next higher suita-
bility clasgification to that which is shown on the suitability
maps for sewage lagoons and sanitary landfills.

The terrain factors were evaluated on how they
affect initial construction, mainly excavation and berm emplace-
ment and how they affect continued berm stability and prevention
of pollution. Slope,, flood hazard, permafrost, hazards due to
mass wastage, glacier advance, faulting, liquefaction, bedrock
depth and material composition were considered primarily for
their influence on pollutant confinement.




Terraln Factor
{aymbol)

Degree of Terrais Suitabilicy

Goed - G

Falely Good - FG

Fair {Marginal) - F

Poor - P
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Table 7.3.3 Terrain Property Guidelines for Assessing Suilzabilicy for Sevage Lagoons and Sanitary Landfijls

Differenc stazes of individual terrain factors are escablished thac allow the suicabilicy of che undiscurbed
= tarrain type o impound water, sewage, and leschats Lo be svaluaced.

Unsuicable - U
(vary poor)

Slope (al}l

Drainage (ﬁt)z

Flood Hazard
(EL)

Permafroat lnd3
[ ice concents
(pf)

Hazards dne.:e‘

nass wastage,
faulr agtivity
glacier advance,
ece. (hz)

Bedrock depth
(br}

Macerial
compositign and
-~ stoninexs”

{mc)

Lags than 1.5
degrans

Rapid to well
drained;: watar
cable L.5 m
plus

He flooding

Ho permafrosc

o hazards

Creacer chan 1.5
mactres (blankec)

Siley clav; less
chan J percant
scones

Leas than 3 degrees

Moderacaly well
drained; water tabls
generslly l.0 o

pius

Vary rare: subjeec
to once in 100 years
or lags

Sesccersd permafresc
with low iges comtencs

Ho hatards

Greacer than 1.0
mecres {blankast)

Clavey silc and
silt; clayey cill
and compact till;
1 to 10 percent
scones

Less chan 8 degress

leperfectly drained;
watar table generally
0.5 to L.Om

Rare; subjest to once
in 50 years co 100
Years

Peroafrosc generaily
preaenc, buc only
rare areas having
shallow {(<0.5 m)
sedipents with medium
te high ics concencs

Slow nasar surface
soil creep

T.sueen 0.5 and 1.0
mecres (venaer)

5ilc vich some organic

congent; sandy or

gravelly silt eor clay:

loose c£ill; 10-25 per
cent stones

Lasa chan 13
degrees

Poorly drained;
vatsr Cabla
generally less
than 0. m

Occaalonal;
subject to once
in 5 to 30 years

Persafrose wich
up ta 1 @ of near-
surfacs sediment
having medium to
high ice conmcants

Slight chance of
glacier advance;
evidance of faulz-
ing within lasc
10,000 years;

some rock Eall

Lass than 0.5
oetres {(veneer)

Silecy sand apd
silcy gravel;
lasa 25-50 par
cenc scone

Creater than 15
degrees

Permanantly wvec;
wvater table con-
tinucusly oear
surface

Fraquent; subject
to ac leastc once a
yaar

Concimiocus parma-
irost with sedi-
mancs having high
ground ica contants
to dapchs greater
than L @

Aapid soil creep

ot solifluccien pra=-
vail; possibilicy of
Landslide, faulc
induced surfaca
rupcure, sedimenc
liguifigacion, ot
glacier advancs wich~-
in naxe 100 ymars

Generally ac
surface

Sand and gravel,
greacer than o0
FECCAnC sCOoNes
peat

i, Slopes aza a more limizing fagtor co the conscruecion of viable sewage lagoons than sanigary landfills,

Thus CerTvain

unic suitabilicy for senitary landfills should be slcered to coe less severe degres of suitabilicy if slope Ls the Limicinmg

terrain factor.

2. For drainage charaecteriration see Canada Soil Informecion Syscem (Canada 5o0il Survey Committes, 1978).
3, lcz contencs givem in per cant voluoe excess lce: low {-10%; medium L0207, high ) 20%.

4., Hazards such as flooding and fallurss dus to man-induced thawing of parmafrost are considerad in Flood Hazard (fl) and
Porpafrost and ice concenzs (pf).

5. Stones ars defined asclascs having & dimmacer grescer than écm, i.e., cobbles, coarse rubble, boulders, blocks.
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Locations where grain size analysis have been
completed are plotted on Map 7.3.3 and show the basis on which
the material compositions and permeabilities have been related.
Grain size distributions for typical materials collected during
the field investigations and located on Map 7.3.3 are shown in
Appendix B,

In addition to drainage and material stoniness,
many of the above terrain factors would alsc affect lagoon and
landfill construction and maintenance, The terrain property
guldelines for assessing suitability for sewage lagoons and sani-
tary landfills are defined in Table 7.3.3.

Areas containing optimum locations for sewage
lagoons and sanitary landfills are contained in the areas classi-
fied as FAIRLY on the suitability map near 210PY. Some optimum
locations may be present in the area classified as F - mt at
Champagne, but site assessment of materials will be required.

7.3.4 Suitability for Septic Svstems

The suitability map for septic systems (Map 7.3.4) -
assumes that the effluent from a septic tank is to be distributed
in the natural surficial material by means of a sub-surface or
raised tile beds. It was assumed that it would be reguired that
water bodies and water supplies within 60 metres and surface
water are not to be polluted by the septic system. It is also
assumed that the systems are to be emplaced by standard procedures
and that ground surface maintenance following emplacement is to be
minimal,

The permeability of surficial materials with a
terrain type was considered extremely important in evaluating
terrain types for septic field suitability because the absorption
of effluent without the pollution of water supplies or water
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Different scaces of individual terrain factors sre established chact allow the suitability of the undiaturbed
tarrain type o be evaluaced for construction and maintenance of septic aystems.

. Terrain Factar

(symhaol)

Degree of TetTain Sultabilicy

Cood - G.

Fairly Cood - FO

Fair {Marginal) - F

Poar « P

Unsuicable - U
{very poor)

Slope (sl)

Drainage (Ht)l

Flood Hazazd
(£1)

Permafrost andz
ice concents
{rf)

3

Hazards due to
Tess wastage,

fault activity,

giscier advance,
ets. (hz)

Bedrock depth
(br)

Macarial
cnmposi:ign and
stoniness

(mc)}

Less than 1
degrees

Wall drained;
vater tables
deeper than
l.im

Hone

Hone

Greater Cthan
lL.bm

Fine to coarss
sand; loose
sandy till;
less chan 5
percent silc,
clay and
scones

Less than 5 degrees

Hoderately well

drained; water tables
occasionally tise to

levels above 1.5 m

Very rare: subject
to ones in 100
yaars or lass

Rare permafroet;
generzlly no groumd
ice

Hone

1tol.Sm

Sand and logse aandy

till; 5 to 20 pec-
cent cooponent of

silt, clay and scones

Less than 8 degreea

Moderataly weil co

imperfectly drained:
water tablea usually
0.5 m below surface

Occasional; subject
to once in 10 years
or less

Discontinuous perma-
frost

Hinor soil crasp

0.5 o lm

Sand, gravelly
sand, sandy till;
20 to 50 percent
component ef silc,
clay and stones

Betwveen 8 and
L5 degrees

Imperfeccly to
poorly drained;
seasonal surface
ponding of

vacer

Decasional;
subject to once
in 5 years or
less

Permafrost present
with rare aresas
having shallow

{ 0.5 m) sediment
with mediuvm co
high ice contents,

Some rock fall.
slight chance of
glacier advance;
evidence of faulc-
ing within lasc
10,000 years

Less than .5 wm,
uneven thickoess

(veneer)

Gravel, silc and
clay content

- greater than 70

percenc of unic;
clayey till

Creacer than 13
degreas

Poorly drained;
surface ponding
common

Anmual fleoding

Continuous perma-
frost vith many
sTeas having shallow
sedimeant with medium
to high grounn ice
concents

Rapid soil creep.
solifluccion and
nivation; active
landslide activicy
@t 5ite or om
adjacent slope;
possibilicy of
glacier advance or
liguifserion within
next 100 yaars

Generally less than
0.5 o

Gravel, clay, silc,
srone content
greacer Cthan 30
psrcent; peat

1. TFor drainage characcerizacion see Canads Soil Informacion Syscem (Cansda Soil Survey Commitcee, 1978).

2, Ilce contents given in per cent volume excass ica: low ¢-10%; mediuwm 10-20%; high »20%.

3, lszards such as flooding and failures due to man-induced chawing of permafroat are considered in Flood Harxard (fl) and

Permafrost and ice concancs (pf).

4, Sctones are defined as clascs having a diameter greater than 6 em, {.e., cobbles, coarse rubble, bouldsrs, blecks.
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bodies greater than 60 metres from the septic field is of prime
importance. Grain size distributions for typical materials
collected during the field investigations and located on Map 7.3.4
are shown in Appendix B.

The terrain factors were evaluated on how they
affect initial sewage systems emplacement and maintenance and how
they affect absorption of effluent and pollution prevention. The
material composition, mainly its permeability, was considered of
prime importance in evaluating terrain types for septic field
suitability. Other terrain factors such as slope, drainage, perma-
frost, flood hazards, hazards due to mass wastage, glacier advances,
liquefaction and faulting, and bedrock depth primarily affect the
continued prevention of pollution of adjacent surface water, water
bodies and water supplies; and to a lesser degree the emplacement
and maintenance of the septic systems, The terrain property
guidelines for assessing suitability for septic systems are defined
in Table 7.3.4.

7.3.5 Suitability and Availability of Comstruction
Materials

The suitability map (Map 7.3.5) assumes that
the construction materials are to be used as aggregate or fill.
The suitability of the different terrain types are evaluated
according to the gquality and quantity of the surficial materials
within it, and the workability and ease of extraction of those
materials., Materials that are required to be impermeable such as
dikes are excluded from consideration; the suitability for sewage
lagoons and sanitary landfills give a partial assessment of suita-
bility for impermeable materials. The suitabllity of bedrock as
a construction material has not been evaluated. Terrain types
containing gravel and sand with potential as aggregate are given
the highest suitability classification as they can easily be
adapted to most construction purposes. Other terrain types are
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Terrsin Property Guidelines for Assessing Suitsbilicy for Comscruction Materiaisz Including Workabilicy

Differenc staces of individual cerrain factors are escablished that allow the suitability of che undisturbes
terraic type to be svaluazed as 2 potential source of conscruction materials, including sand and gravel.

Degrea of Terrain Suitabilicy

Tarrain Faccor
(symbol)

Good - G

Fairly Good - FG

Fair (Marginal) - F

Poor - P

Unsuictable - U
{vary poor)

Slope (sl)

Drainags (\l:)’"z

Flood Hazard
{£1)

Permafrosc -ud.s
ice concencs
(p£}

Hazards dus :o"
mass wasTage.
fault activicy,
glacier advanece,
ate. (hz)

Bedrock depth
(br) «

Material
:umpolitign and
stoniness

{me)

Lass than
5 dagrees

Rapid to wall;
vacer table
22 m

None

Henea

No hazards

Creacer tham I o

Graval and sand:
scenes lass
cthan 1 percant

Becwvasn 5 and 12
dagrees

VWall to moderacsly
well; water tzble
l.0toe 2 m

Very rare: subject
ence in 100 years
oT lass

Scatcered permafrosc
vith lov ground
ica concencs

Flow nears-surface
soil creep

Betveen L.5 and 2

Silcy sand, siley
gravel, sandy till;
thin eover (veneer)
over sand ar g:lvcl;
stones less chan

10 percent

Between 12 and 20
degreas

Imperfect to moderacely
well; water table 0.5

ta 1.0 m

Occasional to rare;

subject to once in $

to 100 years

Permufrost generally
present, buc only rare
areas having shallew

(0.5 m) sedimenc
wich medium to high
ice contents

fapid soil cresp or

solifluction; evidence

of faulting within
lasc 10,000 yeara:
chance of glacisr
advance

Greacer chan 1.0 =
{(blanket)

Till, silty fine
sand; stones less
than 213 percent

Betwean 20 and
30 degress

loperfact co
poor; wvager
cabie less chan
0.5 =

Fregquent; subject
to snnual flood

Parmafrost with

up to 1l o of
near-surface sedi-
ment having mediun
g0 high ice
concents

Posaibilicy of
landsiide, surface
rupturs or sedi-
ment liguifica-
tion within naxt
100 years

Becween 0.5 and
1.0 @ {venssr)

Sile, clay,
clayey sile,
thick cover
{blanket) ovar
sand and gravel.
25 co 50 percent
stonas

Greacar thag 30
dagrees

Perzanencly wac:
waCef CLable near
surface

Very frequenc;
flooded more than
onck per year

Continucus permairost
with sediments hav-
ing high ground ice
concents to depths
greacar than L o

[zminent poasibility
of landslide and
sedinent Liguifica-
tion

Less than 0.5 =@

Peat, organic silcs;
greater tHan 50
pParcent tonas

1. For drainage characterizacion see Cansda Soil Informacion System (Canads Soil Survey Commictes, 1578).

2. Ice contents given in percent volume sxcess ica:
3. Watar txbles ars considered oniy whare

i3 prasenc.

from this perched wacter table.

low ¢-10%; zediuws l0-20%; high >20%.

8t {3 absemt as a perched wacer cable iz genarally present vhera perzafrost
However, only 2 limiced and esasily comtrolled amount of wacer would be incrocduced from most excavations

4, Hazards such as flooding and failures dus to map-induced thawing of permafrost sra comsidered in Flood Hazard (f1) and

Permafrost and ice cemcencs {pf).

S. Stenas are dafined as clascs having a dimmeter greater than 6 am, {.a., cobblas, coarse rubble, bouldars, blocks.
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evaluated on the basis of the compressibility, compactibility,
susceptibility to frost action and surface trafficability of the
surficial materials within them.

The terrain factors were evaluated on the basis
of how they affect usefulness and versatility of the contained
materials as a construction material, the ease or difficulty of
extraction, and the volumes that could be extracted from a unit
area., Material composition and stoniness primarily affects
usefulness as a construction material, whereas slope, drainage,
permafrost, flood hazard, miscellaneous hazards, and bedrock
depth affect the extractable volumes per unit area and the ease
or difficulty of extraction. The terrain property guidelines
are defined in Table 7.3.5.

A major source of aggregate has been outlined
on Map 7.3.5. The gravel:sand:fines ratios (based on grain size
distribution obtained during this and earlier investigations),
and the cu. metres per hectare of deposits (based on our estimate
of minimal extraction thicknesses) are indicated for this source.
This large source has more than adequate volumes for future needs
in the Champagne area.

7.4 Unique Features

Although good examples of sand dunes and blow-outs are
present in the vicinity, no unique features are present. Strati-
graphy exposed along the banks of the Dezadeash River west of
Champagne is particularily interesting in that the sediments
appear to have been deposited in a number of enviromments (fluvial,
lacustrine, eolian) and under variable climatic conditions.

Paleo-envirommental studies of this sequence might be particularily

interesting.
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7.5 Hydrogeology

The hydrogeology of Champagne is described under the
headings of Well Survey, Water Quality, Groundwater Flow Regime
and Water Supply Potential.

7.5.1 Well Survey

A survey of existing residences in the community
of Champagne revealed that no wells are presently being utilized
for domestic water supplies. Several dug wells have been con-
structed in the village to a depth of 10 to 12 metres but are
unreliable water sources., Champagne residents are hauling water
from the Dezadeash River in winter and pump water to several
storage tanks in summer.

7.5.2 Water Quality

The Dezadeash River was sampled (Table 7.5.2)
and analyzed. Results indicate that water is dilute with total
dissolved of 89 mg/l and is soft with a 35.3 mg/l total hardness.
The river contains alkali earth (calcium with minor magnesium)
water with a bicarbonate (minor sulphate) anionic composition
which is typical of Yukon surface waters. The Dezadeash River
tends to be excessively turbid due to erosion of glacioclacustrine
silts, which forms its banks and channel in this area. A con-
siderable length of settling time would be required to remedy
this problem due to the fine grain size of suspended sedimentary
material. High turbidity is a nuisance, not a health hazard,
and the raw river water apparently is chemically potable.

7.5.3 Groundwater Flow Regime

It is reported that one water well was drilled
to & 24 m depth in Champagne but went dry, ''probably because of
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TABLE: 7.5.2 WATER CIHEMISTRY AT CHAMPAGNE

(in mg/l unless indicated) kpprosinatedieds

_ Surface Water Total ness

- i = s + 4 -2 =2 o < T 2 or Dissolved (PPm
Sample HCo, Cond. Ca Mg Na K Fe Hn No, Cl So, [’C"I Aquifer Depth Solids CaCoa)

Dezadeash River 48 128 9.7 2.7 1.75 .47 .05 - - - 3.7 - River sample Surface 89 35,3 soft

{(Champagne) grab
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poor construction and corrosion" (intera envirommental consultants
1975) . Without drill hole data, groundwater observations must be
based only on surficial geological mapping. Much of the terrain
surrounding Champagne is relatively flat with thick lacustrine
silt deposits overlain by a fine grained veneer of aeolian sedi-
ment. These units have a very low permeability (estimated to be
less than 1 x 10-6 cm/sec) and infiltration of water into these
materials Is negligible. Precipitation moves to the river by
overland flow.

East of Champagne a broad ridge of glaciofluvial
sand and gravel runs north-south and roughly parallel to the river
channel. Although covered by a veneer of aeolian sand and
lacustrine silts, some minimal amount of precipitation may infil-
trate this more permeable landform and allow groundwater movement
to the west towards the Dezadeash River (Figure 7.5.3). This flow
regime would be weak at best considering the aridity of the climate
and is unverified at present. Sand and gravel is =xposed in basal
sections of the Dezadeash River banks as shown in cross section
(Figure 7.5.1). It is possible that wells into more permeable
and coarser grained strata of this terrain unit could draw water
from the river either by direct recharge (i.e. the hydraulic
gradient slopes eastward) or by reversing weak westerly gradients.

7.5.4 Water Supply Potential

Lacustrine units are thick and barren of water,
and drilled and properly screened wells in the more permeable and
coarser sand and gravel deposits that underlie the silts are the
only potential water supply source in the Champagne area. It is
possible that locations nearer the river could have a higher
chance of yielding adequate water supplies than more distant sites.
No information is available on potential well yields,.
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9.0 GLOSSARY OF GEOTECHNICAL TERMS

Active layer:

Aggregate:

Beaded outwash:

Bearing capacity:

Berm:

Braided drainage
pattern:
Colluvium:

C-spactibility:

Deglaciation:

Effluent:

Esker:

Faulting:
Fluted moraine:
Frost creep:

Frost heave:

the top layer of ground in areas underlain
by permafrost that thaws each summer and
refreezes each fall.

hard, inert construction materials such as
sand, gravel or crushed stone,

outwash in the form of a number of small
knolls that trend along a relatively straight
line.

the load per unit area which the ground can
safely support without excessive yeild,

narrow, man-made embankment.

pattern having interlacing or tangled network
of several, small branching and reuniting
shallow channels separated by islands and bars.

loose soil and rock fragments deposited chiefly
by mass wasting on and at the base of slopes.

property of material that allows it to decrease
in volume or thickness under pressure.

the uncovering of land from beneath a glacier
by the withdrawal of ice due to shrinkage by
melting.

liquid waste which will render groundwater or
surface water supplies unsuitable for human
consumption,

long, narrow, senuous ridge composed of sand
and gravel that was deposited by water in a
subglacial or englacial environment.

fracturing and displacement of rock along a
surface or zome.

moraine characterized by parallel, smooth,
bread furrows.

soil slowly creeping downslope because of
annual freezing and thawing.

the uneven upward movement of surface soil,
rock, vegetation or structures resulting from
the subsurface freezing of water and growth of
ice masses.
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Frost shattering:

Frost sorting:

Frost-susceptible
soil:

Geology:

Glacially over-
steepened:

Glaciation:

Glaciolacustrine:

Ground ice:

Hydrogeology:

Ice-cored moraines:

Interglacial:
Lacustrine
{(deposit):

Liquefaction:

Loess:

Marl.:
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mechanical disintegration of rock due to
pressure exerted by freezing of water in cracks
and pores.

sorting of unconsolidated material through
ice movement as caused by freezing and thawing.

soll in which significant detrimental ice
forms when the requisite moisture and freez-
ing conditions are present.

the study of the planet Earth; its composing
materials; its morphology; its history; and
the forces that are acting upon it.

a valley wall whose slopes have been steepened
due to erosive force of a glacier.

(a) the covering of land by glaciers;

(b) a part of geologic time during which
glaciers were more extensive than at
present.

pertaining to or deposited in glacial lakes.

ice in pores and other openings in soil or
rock.

scientific study of the chemistry, supply
potential and flow characteristics of water
in surficial geological materials and near-
surface bedrock,

moraines underlain by solid glacier ice cores.

pertaining to or formed during the time
interval between two glaciations,

deposited in a lake.

the sudden large decrease of the shearing
resistance of a cohesionless soil caused by
a shock or strain and associated with sudden,
temporary increases in pore fluid pressure.

windblown, homogeneous, commonly nonstratified,
unconsolidated silt and fine sand.

a mixture of soft, loose fine-grained soil
and calcium carbonate deposited in water.
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Mass wastage:
Moraine:

Neoglaclation
(Neoglacial) :

Nivation:

Nivation terraces:

Nunatak:

Qrganics:

Qutwash:

Peat:

Peatland:

Periglacial
processes:

Permafrost:

Permafrost
discontinuous:

Permeability:

Physiography:
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the process by which the dislodgement and
down-slope transport of soll and rock occurs
through gravitational stresses primarily.

mound, ridge or distinct accumulation of
unsorted unstratified material (till) ’
deposited directly by a glacier.

the readvance of glacier ice and time period
(approximately the last 3000 years) during
which these readvances occurred.

erosion of soil and rock beneath a snowbank
and around its margin, caused mainly by frost
action and meltwater transport.

a bench or terrace formed by the process of
nivation.

an isolated hill or mountain that projects
prominantly above the surface of a glacier
(past or present).

material compogsed of peat or finely decomposed
plant and animal remains (muck).

stratified sand and gravel deposited near the
front of a glacier by meltwater streams.

unconsolidated, compressible soil comnsisting

of partially decomposed semi-carbonized remains
of plants, some animal residues and minor
mineral soil.

extensive areas underlain by peat.

processes occuring in cold regions due to
frost actionm.

the thermal condition in soil or rock having
temperatures below 0°C persist over two or
more years.

permafrost occuring in some areas beneath
the ground surface throughout a regiomal
zone where other areas are free of permafrost.

the ability of a porous or fractured medium
to transmit water.

description of the surface features of the
Earth such as water and land bodies.
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Plelstocene:

Pollutants:

Polygonal ground:

Postglacial:

Quaternary:

Rock glacier:

Seismic activity:

Solifluction:

Strandline:
Stratigraphy:

Subgrade:

Terrain type:

Trafficability:

Thermokarst:
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the part of the Quaternary when glaciers
repetitively expanded much beyond their
present limits (covering most of Canada)
and retracted to near their present posi-
tions.

any dissolved chemical or suspended con-
taminant which degrades the potability of
a water supply.

patterned ground marked by polygon-like
arrangements of rock fragments, soil,
vegetation or ice-wedge network.

pertaining to the time interval since the
last major glaciation of the Pleistocene
(approximately the last 10,000 vears).

the period of time encompassing the last two
or three million years.

a mass of rock fragments and soil cemented
by ice and/or underlain by ice that moves
slowly downslope in a manner similar to
glacier flow.

the peneomena of Earth movements including
earth quakes.

slow, viscous downslope movement of water-
logged surficial material underlain by
frozen ground.

a former level at which a body of water meets
the land.

the arrangement of sedimentary units within
the earth.

the surface immediately below a structure
that is levelled off to receive the founda-
tion of an engineering structure,.

a landscape or terrain unit characterized
by a unique morphology and underlain by a
defined surficial material,

the quality or suitability of a soil or a
terrain to permit and support moving vehicles,

the process of differential thaw settlement
because of the melting of ground ice in an
area of permafrost.




Thermokarst
depressions:

Thermokarst lakes:

(Late) Wisconsinan:

130

depressions in the land surface formed
by thermokarst.

lakes within depressions in the land surface
formed by thermokarst.

the time interval during which the last great
Pleistocene glaciation occurred, approximately
between 30,000 and 10,000 years ago.
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Tablse £.4.3.3 Evsluation af Terrain Type Suitabilicy for Swwage Lagoons and Senicscy Landfills In Helnes Junction Arss.
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Table A.4.1.% Evaluation of Terrvaln Type Sultabllity for Construction Materlals in Baines Junction Aras,
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Table A.5.3.1

Fvaluation of Terrain Tvpe Suitability for Roads in Destructlon Bay Aren.

Terrain Facrtors:

G - Good, FG - Falrly Good, F - Fair {marginal).P - Poor,
U - Uosuirahle {very poor), I.A. - Individual Assessment preferrable,
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Table A.5.3.2  Evaluation of Terrain Type Suitability For Buildings in Dentruction Day Area.
Terrain Factors: G - Good, FG - Falrly Good, F - Fair (marginal).P - Poor.
U - Unsuitahle {very poor), 1.A. - Individual Assesament preferrable.
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Table A.5.3.3 Evaluation of Terraln Type Suitability for Sewnpe lapoons and Sanitary Landf1lls In Destruction Bay Arca.

Terrain Factors: G - Good, FG - Fairly Good, F - Falr (marglnal),.P - Poor.
U - Unsuitable (very poor), 1.A. - Individual Assessment preferrable.
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Table A,.5.3.4

Terraln Factors:

Evaluacion of Terrain Type Suftability for Septic Systeme in Destruction Bay Area

¢ - Good, FG - Falrly Goog, F - Falr (maryinal},P - Poor,
U - Unsultable {very poor), 1.A., - Individual Assessment preferrable.
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Table A,5 3.5

Evaluation of Terrain Type Suitalbility for Construction Materlals In Bestruction Bay Arca.

Terrailn Factors: - Good, FG - Falrly Good, F - Faivr (marpinal).P - Poor,
U - Unsuitable (very poor), 1. A, - Individual Assessment preferrabie.
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Tablea,6.]3.1

Evaluation of terrain type suitabilivy for Roads in Buvwash Landing Arcia

Terrain Facrors:

G - Good, FG - Fairly Good, F - Fair {(marginal),P - Poor,
U - Unsuicable (very poor), !.A, - Indlvidual Assessment preferrable.
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Table A.6.3.2 Lvaluation of terrain type suitability for Buildings in Burwash Landing Aveca
Terrain Factors: G - Cood, FG - Falrly Good, F - Falr (marginal).P - Poor,
U - Unsuitable {very poor}, I.A. - Individual Assessment preferrable.
Terrain Unic Flood Permafrost Bedrock Ilaterials; Terrain
Symbol and Special Slope Drainage Hazard and Ice llazards Depth Stoniness Unic Limicing,
Conditions (sl (wt) (£1) (pf) {hz} (br) (me) Rating  Factors
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Evaluation of terrain type suitahility (o Scwape Lagoons and Samitary Landfidls in Burwash Landing Area
Table A.6.3.3

Terrain Factors: G - Good, FG - Falrly Geod, F - Fair {marrinal),P - Poor.

U - Unsultable (very poor), L.A. - Individual Assessment preferrable.

Terrain Uhic Flood Permafrost Bedrock Hacerials; Terrain
Symbol and Special Slope Drainage Hazard and Ice llazards Depch Stoniness Unit Limiting,
Conditiors (sl) (wt) (EL) pE) (hz) (Lr) {mt) Rating Factors
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able h. 3.4 Evaluation of teveain type suitabilivy for Septic Systems in Burwash Landing Arvea

Terrain Factors: ( - Good, FG - Fairly Good, F - Fair (marginal).P - Poor,
U - Unsuictable {(very poor), I.A. - Individual Assessment preferrable.

Terrain Unitc Flood Permafrosr Bedroch Haterlals; Terrain
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Table A.6.3.5 Evaluation of terrain tvpe suitabhility for Coustyuctlion Matervials in Burwash Landipg Area
Terraln Factors: G - Good, FG - Fairly Good, F - Failr (marginal),P - Poor,
U - Unsuitable (very poor), I.A. - Individual Assessment preferrable.
Terrain Unit Flood Permafrost Bedrock MHaterlals; Terrain
Symbol and Special S5lope Prainage llazard and Ice llazards Depth Stoniness Unic Limiting,
Condiclons (sl) (wt) (£1) (pE) {hz) (Lt} {mr) Raclng factors
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Table A.7.3.1 Fvaluation of Terrain Tvpe Suitabilicy For Roads {n Champagne Area.
Terrain Factors: G - Good, FG - Falrly Good, F - Fair (marginal),P - Poor.
U - Unsultable (very poor), I.A. - Individual Assessment preferrable,
Terrain Unit Flood Permafrost Bedrock  Materials; Terrain
Symbol aund Special Slope Drainage Hazard and Ice llazards Depch Stoniness Unic Limiting
Conditions (sl (we) (E1) {pL) (hz) (Lr) (mc) Raclng  Factors
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Table A.7.3.2 Evaluation of Terrain Type Suftabiliry for Buildings in Chawpagne Area.

Terrain Factors: G - Good, FG - Falrly Good, F - Fair (marginal),P - Poor.

U - Unsuitable (very poor), 1.A. - Individual Assessment preferrable.
Terrain nlc Flood Permafrost Bedrock Hacerials; Terrain
Svmbol and Special Slope Dralnage lazard and Tce Hazards Depth Stonlness Unic Limiting,
Conditlons (sl (wt) {E1) (pf) (hz) {Lr) {mc)} Racing Factors
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Table A,7.1.3 Evaluation of Terrain Type Sultability Eor Sewage Lagoons and Sanicary Landfills in Champagne Arca.

Terraln Factors: C - Good, FG - Fairly Good, F - Falir (marginmal).P - Poor.

U - Unsultable (very poor), 1.A. - Individual Assessment preferrable.
Terrain Unic Flood Permafrost Bedrock lMaterials; Terrain
Symbol and Special Slope Drainage Hazard and Ice Hazards Depth Stoniness tUnic Limicing
Conditcions (slT (wt) (f1) (pf) (hz) (br) {mr) Rating Factors
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Table A.7.3.4 Livaluation of Terrain Tvpe Suitability for Septic Systems in Champapne Arca.
Terrain Factoras: G - Good, FG - Fairly Good, F - Fair (marginal),.P - Poor,
U - Unsuictable (very poor), L.A. - Individual Assessment preferrable.
Terrain Unit Flood Permafrasc Bedrock HMaterials; Terzrain .
Symbol and Special Slope Drainage Hazard and Ice llazards Depth Stoniness Unit Limiting,
Conditions (sl (wt) (E1) (pE) {hz) (bx} {mt) Rating Factors
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Table A.7.3.5

Evaluation of Terrain Type Suitabilitv for Construction Materials in Champagne Area.

Terrain Factors:

G - Good, FG - Fairly Good, F - Falr {marginal),.P - Poor,

U - Unsultahle (very poor), 1.A. - Individual Assessment preferrable.

Terrain Unit Flood Permafrost Bedrock llacerials; Terrain
Symbol and Special Slope Drainage Hazard and Ice llazards Depth Stoninesas Unitc Limiving,
Condltions (sly (wt) (F1) (pf) (hz) (br) (mt) Racting  Faclors
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CONSULTING AND TESTING ENGINEERS

PROJECT - ¢ CATE RECORDED
CLIENT Terrain Analysis &
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