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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, 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 are presented herein. In addition,
unique Quaternary geologic features, potential for lake-side
recreational 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 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. Terrain factors were established
that allow any undisturbed terrain type's suitability to be classi-
fied in a northern environmment 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




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 which is a mixture of clayey silt,
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.




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 planning and
development. This includes planning for provision of infra-
structures for services and recreational facilities.

3.0 METHODOLOGY

3.1 Field Investigations

During the summer 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




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 O0ffice 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 suifability 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 analyzed. Maps and a section of this report
were then prepared to define and discuss the hydrology and ground
water potential, and quantity and quality of granular materials
for each community. Unique Quaternary features were identified
and located at each community.




3.3 Suitability Maps

3.3.1 C(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 a 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,




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 minor
problem or limitation that will slightly increase the effort
and cost in adapting an area or terrain type to a gpecific 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
significant 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. TFor example, road comstruction 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 environment.

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
v~ad 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




GOOD for sewage lagoons and sanitary landfills, and slopes of
greater than 15 degrees throughout a terrain type indicate slopes
that are UNSUITABLE (VERY POOR) for sewage lagoons and sanitary
landfills. Intermediate distributions of slopes define inter-
mediate suitabilities.

For evaluating the state of slope that dictates
degree of guitability, degrees of slope were defined. However,
the frequency and pattern of these slopes were also considered in
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 evaluation.

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. 1Ice 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.
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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
of geologic phenomena such as surface ruptures and earth-
quakes resulting from faulting, glacier advances and over-
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.

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-
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
considered important in the utilization of a terrain type for most
purposes considered in this report.

3.3.3 Terrain Type Suitabilities

In constructing the suitability maps, the suita-
bility of terrain types on the map of the surficial geology of
the communities were evaluated (c.f. Appendix A).
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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 tv 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 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
return 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) ox U - pf, mt (unsuitable
due to permafrost and material composition) would probably be under-
taken after investigations determined where the most favourable




11

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 gimilarity in properties may be present and
the suitability clasgificztion 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 comstruction 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 to 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 from 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 from the east and drains southwest through
a gap in the Kluane Ranges.

At Haines Junction thick unconsolidated deposits are
the result of deposition during several Pleistocene glacial and
interglacial periodsg, and include till, outwash, glaciolacustrine
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
glacier 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, Glacial 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 patterns to the east
covered much of the Haines Junction area; its maximum elevation
was between 748 m (2450 ft) and 762 m (2500 £t) 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




Table 4.1

Terrain Type

Descriptive Legend of Terrain Types at Haines Junction

Geomorphology, Slopes
Drainage

Nature of Materials
and Thickness

Permafrost, Ground Ice,
Actlive Layer

Stability and Miscellaneous
Engineering Characteristics

Potential
ilazard

Rp, Rn

Rs

tMp;

tMm

Glacially scoured bed-
rock; slopes vary
from less than 5
degrees (Rp) to
between 5 end 20

. degrees with iso-

lated steep scarps
{(Rn); well drained.

Steeg bedrock slopes
and bedrock cliffs;
slopes to greater
than 60 degrees; well
drained.

Drift-veneered
glacially scoured
bedrock; slopes
generally between 5
and 20 degrees; well
drained.

Drift-blanketed
glacially scoured bed-
rock; slopes
generally less than

8 degrees; well
drained.

Morainic plain and
undulating moraine;
flat to gently slop-
ing with few slopes
to 10 deprees; well
drained; few depres-
sions imperfectly
drained.

Lacustrine-veneered
worainic plain and
undulating moraine;
flat to gently
sloping with few
slopes to 10 degrees;
well drained; few
depressions imper-
fectly drained.

Pockets of thin
drift and frost-
heaved bedrock
rubble present on
bedrock.

Isolated pockets of
rubbly and blocky
colluvium on bed-
rock.

Between 0.5 to 2.0

m of undifferentiated
coarse-textured out-
wash and till;
boulders common
component .

Between 1.5 and 3 m
of till and outwash;
former probably
dominant.

Between 3 and 10 m

of till overlying
interbedded clay, siit
sand, gravel and till
{the latter three
dominant) .

Between 0 and 1 m

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

Scattered pockets of

permafrost may be present;

ground ice contents low
in drift; active layer
0.5-1.2 m.

Generally unfrozen with
negligible ground ice
content.

Scattered pockets of
permafrost with low
greund ice contents;
active layer 0.5-1.2 m.

Permafrost unlikely.

Cenerally unfrozen; nil
to low ground ice con-
tents.

Permafrost unlikely.

Rock forms stable founda-
tion; thawed drift generally
good foundation material.

Thawed sediment may be
unstable foundation
material 1f medium
ground lce contents
present.

Stable foundation

material; till susceptible

to frost heave.

Stable foundation mater-

isl; till susceptible
to frost heave,

Stable foundation mater-
ial; fine textured sedi-

ments, especially silty
clay, susceptible to
frost heave; isolated
small volumes of aggre-
gate present.

Rock falls.

GT




Table 4.1 Descriptive Legend of Terrain Types at Haines Junction (Cont'd)

f/mbLb
thm
affLb
THm

xi

xLb
tn

alv

aGm

fEv
e

xLv

alLv
ath

Lacustrine-blanketed
undulacing moraine
including beaches
and strandlines;
flat to gently slop-
ing with few slopes
to 10 degrees; well
drained; few depres-
sions imperfectly
drained.

Lacustrine-blanketed
morainic plain;
gently to moderately
sloping with slopes
to 12 degrees;
moderately well to
well drained.

Lacustrine-veneered
moraine blanket;
gentle to moderate
slopes to 15 degrees;
moderately well to
well drained; few low
areas imperfectly
drained.

Undulating outwash;
gentle to moderate
slopes to 12 degrees;
well drained; few
low areas moderately
well to imperfectly
drained.

Outwash plain capped
by wind-blown sand
and ;11ti flat tg
gently sloping, few
slopes to qﬂnsegrees;
well drained.

Lacustrine-veneered

outwash plain; flat

to very iently slop-
ing; well drained.

Lacustrine-veneered
outwash blanket;
flat to very gently
slopling; weill
drained.

Between 0 and 1 m of
gravel and sand over
0 to 1 mof silty
sand (a/f Lb) over
till; or berween 0
and 1 m of silt-and
sflty sand over 0.5
to 2.0 m of clayey
silt (£/m Lb) over
eill.

Between 0.5 and 2.0

m of undifferentiated
clay, siit, sand and
gravel (clay and silct
probably mest dominant)
over 2 to 5 m of till.

Between 0 and 2 m
of sand and gravel
over 1 to & m of

till over bedrock.

More than 3 m of
gravel and sand over
interbedded clay,
silt, sand and gravel.

Between 0 and 0.5 m
of silty sand over

5 m plue of gravel
and sand; along cliff-
tops fine sand and
silc thicken to 4 m
plus.

Between 0 and 0.5 m~
of silt, sand and
fine gravel over 3 m
plus of gravel and
sand.

Between 0.5 and 2 m
of sand and gravel
over 3 m plus of till;
sand and gravel may
be discontinuous.

Permafroat generally
absent except poss-
ibly in a few lmper-
fectly drained areas;
ground ice contents
medium to high where
permafrost present.

Permafrost present,
but distribution and
thickness not known.
Ground ice contents
generally low, but
medium to high in
clayey silc if frozen;
active layer, 0.5-1.2
m,

Permafrost likely
present on north-facing
slopes and in low-lying
imperfectly drained
ar:as.

Generally unfrozen;
negligible ground ice
contents.

No permafrost.

Ho permafrost.

No permafrost.

Stable foundation mater-
{als except clayey
lacustrine sediments only
fair; cla{ey eilt highly
susceptible to frost
heave; 1solated small
volumes of aggregate
present in coarser facies
(a/fLb).

Stable foundation mater-
fals except clayey lacus-
trine materials only fair,
poor upon thawing; clayey
silt highly susceptible to
frost heave.

Generally stable foundation
material; till susceptible
to frost heave.

Stable foundation mater-
ial; source of aggregate.

Eclian
deposits
subject to
deflation if
disturbed.

Stable foundation mater-
ial; outwash is source
of aggregate.

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

91

Stable foundation mater-
ial; till susceptible to
frost heave; possible
source of aggregate.




Table 4.1

Efmlp,
f/mln,
£fclp,
£/clp

f.olp

faf

fLv , slwv
EAT  giAf

Descriptive Legend of Terrain Types at Haines Junction (cont'd)

Lacugtrine beaches
eroded in scarp com-
posed of outwash
(lacustrine blanket
on outwash); variable
slopes from 0 to 30
degrees; well drained,

itacustrine plain;
flat to very gently
sloping (f/cLp, f/mlp)
to moderately sloping
(f/mLn); occasionally
medified by thermo-
karst {(f/clp );
flatter areas imper-
fectly to moderately
well drained; slop-
1n§ areas moderately
well dratned,

Lacustrine plain;
flat; imperfectl
to moderately well
drained.

Organic-veneered
lacustrine blanket;
flat to very gently
sloping; imperfectly
to poorly drained.

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

Alluvial fan;
gently sloping
imperfectly drained.

Lacustrine-veneered
alluvial fan;
gently sloping;
imperfectly to
moderately well
drained.

More than 10 m of
sand and gravel
present.

Between 2 and 5 m of
clay {c) and clayey
ailt {m} over inter-
bedded till and
gravel; upger part
of silty clay con-
tains interbeds of
?%}t and silty sand

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

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

More than 5 m of
gravel (pAf) or
interbedded silt,

sand and iravel (xAF);
occasionally having
up to 0.5 m of silt
and fine sand on
surface.

More than 3 m of
interbedded
orianlc ailt,

silt and silcy
sand over sand and
gravel.

Between D and 1 m
of sand or silty sand
(va or sand, silt

gkI’®
and clay(va) over
rravel £

Ho permafrost.

FYermafrost common in
unit to depths of 10 m
plus; ground ice con-
tents frequently medium
to high in upper 5 m;
active layer 0.3 to 1.2
m.

Permafrost continuous

to 10 m plus except near
Pine Lake; ground ice
contents generally
medium to high in upper
S m; active layer 0.3

to 1.2 m.

Irregular distribution
of permafrost; medium
to high ground ice con-
tents possible in upper
2 m.

Permafrost unlikely.

Thin patches of
permafrost possibly
Eresent; medium to
igh ground ice con-
tents possible.

Permafrost unlikely.

Stable foundation mater-
1al; source of agpregate.

Upon thawing silty clay
poor foundation material;
silty clay and till sus-
ceptible to frost heav-

ing.

Poor foundation mater-
ial upon thawing;
thawed sediment sus-
ceptible to frost heav-
ing.

Poor foundation mater-
1al; susceptible to
frost heaving.

Good foundation
material,

Poor foundation mater-
ial; susceptible to
frost heaving.

Good foundation mater-
ial; source of
aggregate.

Subject to
thermokarst
subsidence
if thermally
modified.

Subject to
thermokarst
subsidence
if thermally
modified.

Hinor
thermokarst
subsidence.

Some risk
of flooding
and stream
avulsicn.

Risk of
flooding.

Some risk -
of flooding
and stream
avulsion.

LT




Table 4.1

£faAt

cLb

o

£/akp-A
£/ghp-A

aCa

© Stream terrace; flat;

imperfectly to moder-
ately well drained
with few areas,
poorly drained.

Lacustrine-veneered

alluvial plain;

flat(ch) to gently
akp

or moderately slop-
ing (Hlv); flat areas
akp

imperfectly to poorly
drained; sloping
areas moderately well
toc well drained.

Lacustrine-blanketed
alluvial plain; flat
to gently sloping;
few areas moderately
sloping; flat areas
imperfectly to moder-
ately well drained;
sloping areas moder-
ately well to well
drained.

Alluvial plain;

flatc with few
chapnels; moderately
well drained;
channels poorly
drained.

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

Floodplain; flat

to gently sloping

with few minor ecarps;
imperfectly to moder-
ately well drained
(£/akp, f/gAp) to
well drained (gAp).

Talus apron; moderate
to steep slopes; well
drained.

Between 0.5 and 1.5 m
of silt and sandy
silt over 3 m glus of
sand and gravel.

Between 0.5 and 1.0 m
of clay (c) and silc
and sandy sflt (m)
over J m plus of sand
gravel; few thin beds
cof peat in clay silt
and silty sand; few
gravelly beds.

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

Between 1 and 2 =
plus of ailty sand,
sand and sandy gravel;
boulders lag present
under thia veneer of
silc and clay in
channels.

Between ¢ and 1.0 m
of peat over 0.5 to
3 m of clay, silt
and sand.

Between D and 1.5 m
of silt and silty sand
over 3 m plus of sand
and gravel.

Between 0.5 and 5 m
plus of rubble and
blocks over uncon-
solidated sediments
and bedrock.

Descriptive Legend of Terrain Types at Halnes Junction {con'd)

Permafrost generally

absent, but few patches

of thin permafrest
present with low to
medium ground ice
contents.

Permafrost generally

abgent, but few patches

of thin permafrost
possible with low to
medium ground ice
contents.

Permafroat generally

sbsent, but few patches

of thin permafrost
possible with low to
medium ground ice
content.

Permafrost unlikely.

Permafrost generally
absent, but ifsolated

Eatches of thin perma-
rost possible.

Ho permafrost.

Permafrost with low
ground ice contents
probable on north-

facing slopes only,

Fine grained sediments
subject to frost heave;
poasible gource of
aggregate.

Fine ground sediments
subject to frost heave;
improbable source of
aggregate,

Flne-irnlned sediment,
poor foundation mater-
ial and subject to
frost heave.

Falr to good foundation
waterial; finer-grained
facles sublect to frost
heave.

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

Possible source of
aggregate.

Unstabie foundation due
to looseness of material
and slopes; possible
source of crushed
aggregate.

Rare flood-

ng
poesible.

Very rare
flooding
possible.

Very rare
floocding
in low areas
possible.

Channels
subject to
flooding.

Very frequent
flooding.

Rock falls.

8T




- Table 4.1 Descriptive Legend of Terrain 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, silt, with low ground ice ments subject to frost
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, permafrcst :{stribu-
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 construction (Map 4.3.1)
assumes that roads for year-round use are to be constructed and

N




Table 4.3.1

Tarrain Property Guidelines for Assassing Sultability for Highways and Roads
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Different scates of individual terrain factors are escablished thac allow che suitabilicy of the uadisturbed
terTain type co be evaluaced for conscruction and maintenance of all-weacher highway and roads (without
asphalt surface).

Terrain Fagror
(aymboal)

Degres of Terrain Suicability

Good -+ G

Falrly Cood - FG

Falr (Marginal) - F

Pngr - P

Unsuicable - U
(very poor)

Slope (3l)

Drainaga (wc)l

Flood Hazazd
{£1)

Parmafrost andz
ica contants
(pf)

Hazards dua cu3

nass wastage,
fault activicy,
glacier advancas,
ece. (hs)

Badrock depth
(br)

Matarial
:nmposictog Snd
stoniness 4.
(mz)

Less than 3

- degreas

Rapid to well;
Teatar than

m O water
table

No flooding

No permafrosc

No hazarda

Cresacer than 2 o

Ceavel and sand,
sandy cill;
stones less than
5 percent

Lass than 8 dagrees

Vell to moderataly
well; grsacer than
0.75 o o wvacar
table

Vary rare;: subject
co once in 100 years
or lass

Scactarad permafrost
but gensrally no
'3 ice

No hazards

Greatar than 1.0 m

Clavey till, sile
sand, siley gravel;
scones less than L0
peresnt

Less than L2 degrees

Moderately well to
imparfact; wvater
table gcnltllly 0.50
w0.70m

Occasional; subject
to once ia 10 co 100
yeaara

Parmafrost ganerally
prasent, buc only
rara aresas’ having
shallow (¢0.5 m)
sedimenc with medium
co high ice contancs

$low near surface
soil cramp; isalaced
rock fall; evidencs
of faulcing wichin
last 10,000 years

Bacwaen 0.5 m
A

. -

Clayey silt, sandy
silt; stones less
than 25 parcent

Slopes between
12 and 15 dagraes

Imperfect toO poor;
vacer Table less
chan 0.3 m

Annual flooding

Parmafrost wich

up t0 L @ of near-
surface sediment
having cedium to
high ice contants;
{s0laced sedimenc
at dapech wich high
ice concancs

Slight chance of
glacisr readvance
or sadiment liqua=
faction; possibil-
ity of faulc-
induced surface
rupcura within
next lL00 vears:
rock falls common

Lass chan 0.5 m

Clay, organic

sile, peac up to
2 m chick; stones
23 co 50 percant

GreatCer chan lu
degress

Poor, wacer tablas
concinuously nearc-
surface

Flooding mors than
once 4 year

Conctinucus parmafrost
with sadimencs hav-
ing high ground ica
contents co depths
greatar than 1l o

Possibilicy of land=
slide, sediment v
liquificacion within
next L00 years;
rapid solifluecion,
nivacion or surface
craep

Cenerally naear -
surfaca

Thick peac; stones
sreacer than 50
percent

1. For drainage characterizacion see

3. Hagards such as flooding and failures dua to man-

Permafrost and ice concents (pf)

4, Due to frost heaving, terrain units havis

should be altered to one less d
by asphalc the suicability shoul

3.

g significanc contents of siltc and clay in arass
rue of suicability Lf macecial {s the
be mors seversly alcered.

Canada Soil Informacion System (Canada Soil Survey Commiccams, 1978),

2. Ias contancs pivan in per ¢ent volume excess ice: low («1J%; medium 10»20%; high >207%.

trducad chawing of permafrosc are considered in Flood Hazard (£1) and

of imperfect and poor drainage
limicing faccor; where the highway iE o be surfacad

Stones ara defined as clases having a diamecar greacer than 6 cm, i.e., cobbles, coarse rubble, bouldars, 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 construction,
whereas flood hazard, ice contents, and miscellaneous hazards
primarily affect maintenance. The terrain propertf 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 Comstruction 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 excavation,
whereas drainage, flood hazard, ice contents, and hazards due to




Table 4.3.2
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Terrain Property Guidelines for Assessing Suitability for Building Consgruction and 'Uulicy Inscallacion

Differenc sctaces of individual tarrain factors arve escablished chac allov che suicability of che undisturbed terrain cypa
to e evaluatsd for comstruction or installation and maincanancs of buildings and underground utilicies.

Terrain Factor
(symbol)

Dagree of Tarrain Suicabilicy

Goud_- G

Fairly Good - FG

Fair (Marginal) - F

Poor - P

Unsuitable - U
(vary poor)

Slope (al)

Orainags (\m"*2

Flood Hazard
{£1)

2.3
FPermafrost and
ics concenca
(pf)

Hazards due :o"‘
mass wvastige,
faulr activity,
(glaciss advanes,
ate, ) (hz)

Bedrock dapth
(bz)

Macerial
composition and
atoninass

(ae)

Lasa than 3
dagrass

Rapid to wall;
raater Chan
.5 matTes to

wacar tabla

Nene

No parmafrosc

No hazards

Alwvays grsacer
than 2. fn

Graval and sand:
sandy till;
stonas lass
than 5%

Lass than 5 degraess

Vell to wodsracaly
wall drained; greatsr
than 1.3 matras to
vacar table

None

Scagtearad parmafrost
but gensrally no
ground ice

No haczards

Usually greatar
than 2 m

Clayay till; clayey

silt and eilty

sand less than 1l m

thick; scones lass
152

Lass than 12 degraes

Moderately well to
lnperfect drainage:
0.% = 1.0 mecras to
vatsr cable

Vary rare: subject to
onca in 100 yeazs
or lass

Parmafrost generally
present, but oniy rare
arsas having shallow
(1.0 mecres) sadi-
meant with madium to
high ice concames

Slow near~-surface
s0ll creep: within
1 lm of post glacial
accive faulc

1 - 2 aacres

Thick silcy sand,
sils, silty eclay,
sconas 15 Lo 25

Slopes bacwasen
12 aud 20 degreas

Ioperfeccly or
poorly drained;
.5 m to water
cable

Qccassional;
subject co onca
in 10 co 100
years

Permafrost with
up o ) oecre of
neazr-surfaca sadi-
menc having madium
to high {ca con-
cencs; isolacad
sediment at depth
with high ica
concencs

Slight chance of

glacier sdvance

or sedimant ligque-
faction; rock tall
prasenc; avidence
of faulting wichin
last 10,000 years

Lass chan 1 metrs

Thick clay;
organics to 2 m
in dapth. scones
23 to 507

Gru:n. chan 20
degzans

Poor drainage;
wvacar table continu-
ously near surfacs

Annual flooding

Contcinyous permafrosc
with sedimentcs hav-
ing high ground lce
concancs to dapchs
greatar than 1 metrs

Possibility of land-
slides, fault-~
induced suriace
rupture, sedimanc
liquafaccion or
glacier advance
within nexc 100
years; rapid soli-
fluceion, nivacion
or soil craap

Generally at surface
Qrganics greacer

chan 50%; stones
greatar than 50%

1. For draissga charactarization ses Canada Soil Informsation Systam (Canada Soil Survey Commitiea, 1978).

1. Io cases of buildings withouc basemencs and vhere che limici
suitabilicy should be altared to a more
in chis oode of comscrustion.

low ¢~-10%; medfum 10-20%; high ) 20%,

depch, cha degree o
uadisturbed terrain type and the buildings

3, Ica concents given in psrcent volume excess ice:

factors are drainage, permafrost and ice concencs of badzrock
svorsble rating because of lass intersction becwaen Che

4, Hagards such as flooding and failures dus to man-induced chawing of permafTost ars considared in Flood Hazard (f1) and

Parmafrost and Ice Contanta (pf).

5. Stomes are defined as clastshaving a diametsr greacer cthan Gam, i.a., cobblas, coarse rubble, bouldsrs, blocks.
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mass wastage, glacier advances, faulting, 1iquefaction-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
congervative 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 ft) are available.
These optimum locations are restricted by a terrain suitability
classification 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
clagsified 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 4.3.3 Terrain Propercty Guidelines for Assessing Suitabilicy for Sewage Lagoons and Sanitary Landfills

Differant staces of individual cerrain factors are established chac allow the suicabilicy of che undiaturbed
tarrain cype to impound wacer. sewage, and leachats o be avaluated,

Terrain Faccor

Dagree of Terrain Suicabiiicy

Unsuicable - U

(aymbol) Good - G Fairly Good - FG Fair (Marginal) - F Poor - P (vary poor)
Slopa (ll.)" Less chan 1.5 Lass than ) degrees Less chan 8 degraes Lass chan 13 Greacer chan 15
dagrees degraes dagraas
Drainage (\n:)z fapid co well Moderacaly vell Impexfaccly drained; Poorly drained; Peroanently wec;
deained; wacar drained; water tabla wvatar table generally vatsr cable wacar table con-
cable 1.5 u gensrally 1.0 m 0.5¢t L.0m genarally lass tinuoualy near
plus plus chan 0.5 @ surface
Flood Haszard No flooding Vary rare; subject Rars; subject £0 once Occeasional; Fraquent; subiect
(f1) to oncs in 100 years in 50 years to 100 subject to onca to it least once a
or leas yaars in 5 co 50 years yaar
Parmafrost and? No permafrusc Scactared permafrosc Permafrost generally Parmafrost with Concinyous perma«
tca contents with low ice contents prasent, but only up to 1 m of near- frost with sedl-
(pt) Tare areas having surface sedimenc  menes having high
shallow (0.5 m) having medium to ground ice contancs
sediments with medium high ice contents to depchs greacer
to high ice concants than 1 m
Hazards due co® Ne hazards Ko hazards Slow near surfaca Slight chance of Rapid soil crsap

nass vastage,
faule activicy
glacier advance,
ate. (he)

Bedrock dapth
(br)

Greater than 1.5
macTas (blanket)

G-rlltll than 1.0
mecTas (blanket)

soll craep

Datwaen 0.3 and 1.0
metres (venesr)

glacier advance;
avidence of faule~
ing wichin last
10,000 yaars;

soma rock fall

Lass chan 0.5
setres (venesr)

or solifluccion pre-
vail; posaibilicy of
landslide, faulc
induced surface
rupture, sadimenc
liquificacion, or
ﬁ.‘auu advancs with=
oaxt 100 years

Genarally at
suxrface

Macerial Siley clay; less Clavey silc and Silc wich some organic Siley samd and Sand and gravel;
cu-pul.:iga and than 1 psvemnt sile; clavey till concent; sandy or silty gnvel: graacar chan 50
sconiness stones and compact till; irwcuy silt or clay; lass 25~30 pex parcant stones
(me) 3 o 10 percanc ocose till; 10-25 per cant stone peat

scones canc stones
1. Slopss ars a mors limiting faccer to the comscruction of viable sewage lagoons chan sanicary landfills. Thus texrain

unit suitabilicy for sanitary landfills should be altsred co one lexs aevere degres of suitability {f slope is the limiting

tarrain factor,

2. TFor drainage charactarizacion ses Canada Soil Informacion Systam (Canada Soil Survey Commitctas, 1978).

3. Ica concencs givenm in par cent volume excess ica:

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

4, Hexards such as flooding and failures dus to man+induced chawing of pezmafrost are considered in Flood Hagazrd (fl) and
Parmufrost and ics contancs (pf).

S. -Stones are defined asclascs having a dismecer graater chen 6cm, {.s., cobbles, cosrse rubble, boulders, blocka.
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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
raised 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 investigations 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 permeability, was considered of
prime importance in evaluating terrain types for septic field 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

TerTain Property Guidelines for Assessing Suitabilicy for Septic Systems
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Diffaranc states of {ndividual terrain fagtors are established that allow che suizability of che undiscurbed
terTain type Co be evaluatad for construction and maintcenance of septic systems.

Terrain Faccor
(symbol)

Dagree of Terrain Suicability

Good - G

Fairly Good - FG

Fair (Marginal) - F

Poor - P

Unsuicable - U
{(very poor)

Slope (sl)

Drajinage (Ht)l

Flood Hazard
(£%)

Permafrosc lndz
ice contanca
(pf)

Hazards dus =03

miss wastags,
faulc sceivicy,
glacisr advancs,
ecc. (hz)

Badrock depth
(br)

Matarial
canpost:izn and
stoniness

(mc)

Lass than 3
degrees

Vall drained;
vacer tablas
deeper than
l.5m

None

None

Notie

Greater chan
l.5m

Fine to coarse
sand; loose
sandy t{ll;
lass chan 5
parcsant sile,
¢lay and
stones

Lass than 5 dagrees

Moderacaly vall
drained; vater tables
occasionally rise to
lavals above 1.5 n

N/ rars; subject
:::znn- in 100
years or lass

Rars permafrosc;
enarally no ground
ce

Hane

Ltol.Sm-

Sand and looss sandy
till; 5 co 20 peg-
¢cant compoawnt of
silz, clay and scones

Lass chan 8 degrees

Modarataly wall to

imperfactly drained;
vatar tablas usually
0.5 @ balow surfacs

Occanional; subject
to once in L0 years
or lass

Discontinuous parma-
frosc

Minor soil cresp

0.5telam

Sand, gravelly
sand, sandy cill;
0 to 50 pereenc
componant of sile,
clay and scones

Betwaen 8 and
15 degreas

Imperfactly to
poorly drained;
seasonal surface
ponding of

WVALCAr

Qccasional;
subjecc to once
in 3 years or
lass

Permafrost presenc
with rare areas
having shallow

( 0.5 m) sedimanc
with aedium to
high ics contants

Soma rock fall,;
slight chance of
glacier advanca;
evidencs of faulc-
ing wichin lasc
10,000 yeacs

Less than .5 a,
uneven thicknass
(vanaer)

Gravel, eilc and
clay concamc
graacer chan 70
pearcant of unit;
clayey cill

Graacer than 15
degrees

Poorly draiped;
surface ponding
common

Annual flooding

Continuous perma~
frost with many
arsas having shallow
sadiment with medium
to high ground ice
concancs

Rapid soil creep,
solifluccion and
nivacion; active
landslide activicy
AL site of on
adjacsnt slope;
possibilicy of
ilacin: advance or
iquifadtion within
next 100 years

Ganarally less than
G5 a

Gravel, c¢lay, silt,
scone congent
greacer chan 50
percent; peat

1. For drainage charactaerization ses Canada Soil Informaction Syscem (Ganada Soil Survey Cosmitrae, 1978).

2. Ice concents given in per cent volume excess ica:
3, Hazards such as floodi

low <=10%; madium 10-20%. high >20%.

and failures dus to man-induced ch
. e oauch a0 L1 con::ncn i awing of permsfrosc are ceﬁoidlrnd in Flood Hagard (f1l) and

4, Scones ere defined as clascs having & diametsr greater than & cm, i.e., cobbles, coarse tubble, boulders, blocks.
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4.3.5 Suitability and Availability of Construction
Materials

The suitability map (Map 4.3.5) assumes that the
construction materials are to be used as aggregate or f£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 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 investigations)
and the cu. metres per hectare of deposits (based on our estimate
of minimal extraction thicknesses) are indicated for each viable




Table 4.3.5

and Usefulness as General Fill and Sources of Gravel and Sand
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Terrain Property Guidelines for Assessing Suicabilicy for Construction Macerials Including Workabilicy

Diffarent scaces of individual cerrain factors are established thact allow the suigability of che undisturbed
terTain type to ba evaluaced as a potential source of construccion macerials, including sand and gravel.

Dagras of Terrain Suicabilicy

Tarrain Factor

Unsuicable - U

(symbel) Good - ¢ Fairly Good - FG Fair (Marginal) - F Paor - P (very poor)
Slape (sl) Lass than Becvaen 5 and 12 Batween 12 and 20 Becwaen 20 and Graatar thaa 30
5 degress dagraes degrees 10 dagteas dagraes
ODrainags (w:)!"2 Rapid to wall; Vell co moderacaly Iwgcr!n: to moderasely Ioparfecc to Permanencly vec;
vacsr ctable vall; wacer table well; vacer table 0.5 poor; WATRT wager table near
2o l.0to 2 to L.0m gaglc less than surfaca
Sm
Flood Hazard Noms Vary rars: subject Ogcasional co rare; Fraquent; subjece Very fraquenc;
(£1) once in 100 yesrs subject to once inm 5 to annual flood flooded more than
or lass to 100 years ones par Year
Perpafrosc and’ Nona Scactavad parmafrosc Permafrosc genarally Parmafrost vith Continuous permairosc
ice concancs with low ground ptesenc, but only rare up to 1l nm of with sedimancs hav-
(pf) ice comtancs areas having shallow near-surface sedi- ing high ground ica
0.5 1) sedimane ment having medium concancs co depths
with aadium co high to high ice greacar than l o
ice concencs concants
Hazards due cn" No hasards Flow near-surfacs Rapid soil crasp or Possibility of Imainenc possibilicy

mass vastage,
fault aceivicy,
glacier sdvance,
ece. (hz)

Bedrock depth
(br) »

Material
emﬂsi:ign and
stoninass

(me)

Greater than 2 m

Gravel and sand:
stonas less
than 3 percent

soil crasp

Becwastt 1.5 and 2 »

Silty sand, H.J.:Z
gravel, sandy till;
thin cover (venaesr)
aver sand or g::v-l;
stonias leas ¢

, 10 peremnc

solifluction; avidance
of faulting within
last 10,000 yenars;
chance of glaciar
advancs

Graacer chan 1.0 o
(blankac)

TL11, silecy fine
sand; scones lass
than 23 percent

landslide, surface
Tupturs or sadi-
oenc liquifica-
tion within next
100 years

Batwaen 0.5 and
1.0 m (vanaer)

Silc. clay,
clayey zile,
thick covar )
(blankat) over
sand and gravel;
25 to 30 percemt
stonan

of landslide and
sedimenc liquifica-
tion

Lass chan 0.5 @

Peac, organic silcs;
greacsr than 50
percant stcones

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

2. Ica coutents given in percent volume excess lce:

low<~10%; sedive L0-20%; high »20%.

3. Wacer tables are considered only vhars parmafrost is absent'as & perched vacer cable is ganerally prasent vhare parmafruat

is pressnt.

from this perchad wacar ctabls.
4, Hagards such as flooding snd failures due to man-induced thawing of permafrosc are conaidared in Flood Hazard (£1) and

Parmafrosc and ice concencs (pf).

However, only a limited and easily concrolled smount of watar would be introduced from mosC excavacions

S, Scones are defined as clases having a diameter greatar than 6 cm, i.e., cobblaes, coarse rubble, boulders, blocks.
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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 residents of Haines Junction. Such
recreational activity usuallv involves some lake access and
increased foot and vehicle travel. Cottages involve buildings,
generally withcut 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
permafrbst, 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, 81, 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.




32

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 sequences 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 @ , & 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 examples 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 @ gravel and sand are exposed that predate late
Wisconsin till and glaciolacustrine deposits; and at @ land-
slide is present. Cliff-top dunes, 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 beyond 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 Fig4.5.1) 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 sampiad 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 (14 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
Description Depth  Level Use Yield Remarks
Brewsters Hotel 156 m - Hotel - -
R.C.M.P. shallow <30 m 9.3 m arden + - -
well awn
Stardust Motel 60 m - Motel - -
Watsons Garage 27 m - commercial - none
Parks Canada 158 m - Park - log repro-
deep well headquarters duced in
text
Public Health 7m 2.4 m not in use - -
Clinic
Pine Lake - - campground - -
Campsite
Community wells: 13.7 m - - - log repro-
No. 1 duced in
text
Community well: - - - - see text
No. 2
Two wells near 23 m domestic - -
Stardust Hotel no data
on one
well
Two wells at no abandoned - -
Blue Mountain data
garage
Two wells at no - abandoned - -
school data
Domestic 24 m - - high completed
residence across yield into gravel
from church on 7100 1/
Alaska Highway min
Dalton and 3I0m - not in use - -




Table 4.5.1 (cont'd)

Klondike Inn

10 wells (dug

and drilled)

Ogilvie Road
(one drilled
well + four

dug wells)

Domestic
residence on
Black St.

Residence

behind Gateway

Hotel

Regidence 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
gside of
Community
Center

Yukon
Electric

Yukon
Government
Yard

drilled
wells
27 m to
137 m

14 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
yield
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
hardexr



Table 4.5.1 (cont'd)

Refinery well

Airport

over
150 m

abandoned

domestic

low,
less
than
50 1/
min

37

no data




Table 4.5.2 WATER CHEMISTRY DATA {Champagne - Haines Junction)
(in mg/1 unless indicated)

mg/l Surface Water

_  uMios _ _ _ _ - - or Approx (PPH
Sample ﬂ003 Cond. Ca++ Mg++ Na+ K+ Fe 2 Mn 2 No3 Cl So4 POQ Agquifer DS Hardness CaCoB)
Town Well 2 86 215 5.6 2.3 32.5 1.7 .05 - - - 13 214  Deep aquifer 150 23.4 very
{at well head) soft
Town water 89 200 20.1 4.6 2.6 .75 - - .53 - 8.6 - Shallow 140 69.1 mod .
supply well #1 aquifer soft
{Gateway Hotel)
Town well #1 87 200 20.1 4.5 2.5 .75 .1 - .22 3.5 18 - Shallow 140 69.0 mod,
(at pump station) aquifer soft
Parks Canada 156 360 5.5 2.6 62.5 1.0 .05 - 1.86 7.0 19 459 Deep aquifer 252 24 .4 very
Headquartérs - soft
Brewsters 100 250 4.9 1.4 32.5 0.37 .11 - .22 - 19 61 Deep aguifer 175 17.9 very
Motel soft
R.C.M.P. well 79 215 20.0 4.7 2,75 0.75 .02 - .35 3.5 12 - Dug well 150 69.3 nod .
(in parage) soft
Stardust Hotel 114 405 0.3 8.7 50.0 1.87 - - - 5.3 72 30 Deep aquifer 282 61.4 mog.
soft
Kusawa Lake 14 66 2.5 .6 .5 .25 0.05 - - - - - Lake sample 46 8.7 Ve;y
soft
Dezdeash River 48 128 9.7 2.7 1.75 .47 .05 - - - 3.7 - River sample 89 35.3 soft
(Champagne)
Dezdeash River 70 170 16.3 4.6 2.25 .5 .13 - - - 9.8 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 dissolved
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’
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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 still 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 10~2 has been calculated for this aquifer.




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. 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 L or 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 silt, 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




Table: 4.5.3b(cont'd)

Stratigraphy
Community Well No. 1
Haines Junction
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Depth (m) Drillers Log Terrain Unit
0 to 1.3 sandy silt Lor A
1.3 to 5.2 sandy gravel to silt A

5.2 to 5.5 fine black sand

5.5 to 7.0 grey till M

7.0 to 7.6 gravel G

7.6 to 13.7 till M




Table: 4.5.3c(cont'd)

Depth (m)

Stratigraphy of
Community Well No. 2
Haines Junction

b4

Driller's Log Terrain Unit
0-.3 gravel _A
3 - 3.4 clay L
3.4 - 4.3 gravel -
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 till, gravel
118.3 - 121.6 sandy silt M+ G
121.6 - 133.2 gravelly till
133.2 - 134.4 gravel
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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 Groundwater 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
report.,

The till and glaciolacustrine clay/silt terrain
units in the study area are impermeable (Table 4.5.4: K=10"" 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
(Canyon 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 aquifers under the village. As
mentioned, aquifers at the Park office, Brewsters Hotel and




Haines Junction
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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
Conductivity
(em/ sec)

less than 9 x 1076

less than 9 x 107°
1.23 x 107
3.73 x 1072
2.5 x 1071

2.07 x 10~2
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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. Figure4.5.3) . 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.

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 surficial
materials act as a filter gallery to reduce the high turbidity of
the DezadeashRiver to acceptable levels. This type of supply will
provide high yields but the necessity to heat cold water (0°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 construction 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 water-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 a 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, whexe 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 till, 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 glaciationm,
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
rapid 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 northwest 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 (alLb). Fine-grained
lacustrine sediments (cLv, xLp) have been deposited in sheltered
bays. Modern wave action continues to modify beach ridges and
beaches (alLr) 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 capping 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 also cause the thickness of permafrost to be relatively
thin near it. The total thickness of permafrost at Destruction
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Table 5.1 Descriptive Legend of Surficial Materials at Destruction Bay

Geomorphology: Nature of Materials Permafrost; Ground Ice; Miscellaneous Engineering Potential
Terrain Type Slopes; Drainage and Thickness Active Layer Thickness Characteristics Hazards
mEy Loess Veneer over Between 0 and 1 m of Continuous permafrost Stable foundation material;
tHm undulating moraine; sandy silt over 1 to with active layer of susceptible to frost heave
slope vary between 10 m of compact stlty 0.5 to 1.0 metres; i1f 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 draimned. gravel and till. high occasionally in
loess.
mEv Loess veneer over Between O and 1 m of Continuocus permafrost Stable foundation material;
Pm— undulating drift; sandy silt over silty with active layer of till susceptible to frost
slopes vary between sand till or glacio- 0.5 to 1.0 metres; heave if 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 Cutwash veneer over Between 0 and 2 m of Continuous permafrost Stable foundation material;
tHm undulating drift; 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 silty sandy ground ice content nil
moderately well titl. to low.
drained.
£/aGp Outwash plain; flat Between 0 and 1 m of Continuous permafrost Stable foundation material
to gently sloping; silc and silty sand with active layer of except where high ground
variable drainage - over 2 m plus of sand 0.3 to 1.0 metres; ice contents present.
good to imperfect. and gravel. ground ice content
generally low to medfum.
gAp Floodplain includ- Thick gravel and Generally unfrozen. Stable foundation Risk of
ing braided channel; sand. material. flooding.
well drained.
gAf Alluvial fan; very Thick gravel and Probably contains Stable foundation High risk
%ently eloping 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.
£/aAf Alluvial fan; very Between 0.5 and Permafrost with many Thawed fines poor Risk of flood-

ently sloping with

ew shallow zﬁannels;
drainage variable
from imperfect to
moderately well.

2 m of gilt and fine
sand, frequently
organic, over gravel
and sand.

taliks due to surface
and groundwater flow;
round ice contents
requently medium to
hiih in fines; low to

nil in gravel and sand;
active layer 0.5 to 1.5 m

plus.

foundation material.

ing and stream
avulsion.

un
(o



xAf

fAf

]
o

cLv

aLb
7% 3

alb
tHi

Table 5.1

Alluvial fan; very
%entl sloping with

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

Alluvial fan; very
%ently sloping with
ew shallow channels;
drainage generally
moderately well to
imperfect; channels
poorly drained.

Alluvial fan capped
with peat veneer;
ve fently sloping
with few shallow
channels; drainage
fmperfect.

Alluvial blanket
over outwash; Flat
to gently sloping;'
drainage moderately
well; few areas
imperfectly drained.

Alluvial fan capped
with lacustrine
clay; flat to very
ently sloping;
{-per ect to moder-
ately well dreained.

Alluvial fan
blanketed by
lacustrine sand
and gravel gently
sloping, but few
small ridges;
moderately well to
well drained,

Undulating moraine
blanketed by
lacustrine sand and
gravel; slopes vary
up to 5 degrees;
well drained.

Between 5 to 10 m
plus of interbedded
ailt, sand, gravel
with peaty layers.

Between 5 and L0 m
plus of clayey silc,
silt, silty sand
with few gravel and
peat layers.

Between 0.5 and 1.5 =
of peat over clayey
silt, silc, silcy sand
with few gravel and
peat layers.

Between 0.5 and 2.5 m

of clayey silt, silt,

silty sand over gravel
and sand.

Between 0.3 and 1.0 m
of clay and silcy clay
with Eent layers over
interbedded gravel
sand and silc.

Between 0.5 and 2.0 m
of gravel and sand
over interbedded
gravel, sand and silrt.

Between 0.5 and 2,0m
of gravel and sand
over compact siity
sandy till,

Permafrost with many
taliks due to surface
and groundwater flow;
Eround ice contents
requently medivm to
hiih in fines; low to
nil in gravel and sand;
active layer 0.5 to 1.5 m
plus.

Permsfrost with many
taliks due to surface
and groundwater flow;
Eround fce contents

requently medium to
high; active layer 0.3
to i.0 m.

Continuous permafrost
with some subsurface
taliks due to ground-
water flow; ground ice
contents frequently
medfum to high; active
layers 0.2 to 0.7 metres,

Continuous permafroac;

ground lce content
frequently medium to

bigh in fines; low in
ravel and sand; active
ayers 0.3 to 1.0 m.

Permafrost generall
continuous, but ui:z
taliks and shallow;
ground ice contents
generally low to medium
active layer 0.5 to 1.0 m
plus.

Permafrost with many
taliks; ground ice
ienerllly low to nil
n sand and gravel;
frequently medium to
high in fines; active
layer 0.5 to 1.5 m
plus.

Permafrost continuous,
but probably relatively
thin; ground ice con-
tents low to nil;

" active layer 0.5 to 1.5 m

plus.

Descriptive Legend of Surficial Materials at Destruction Bay (cont'd)

Thawed fines poor
foundation material.

Thawed fines poor
foundation meterial.

Thawed peat and fines
poor foundation material.

Thawed fines poor
Eoundation material.

Stable foundation
material, except where
excesslve thickness of
fines present.

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

Stable foundation material.

Risk of stream
avulsion,

Riak of stream
avulsion.

Some risk of
sgtream
avulgion.

Some risk of
stream
avulsion.

149



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

xLp

aLr

Lacustrine plain;
flat to very gently
sloping; imperfect
to poor drainage.

Beach ridges; well
drained.

Interbedded clay, Unfrozen.
silt, sand and

gravel; probably

exceeding 1 m in

thickness.

One metre plus of
ravel and sand
individual beach

ridges indicated as

symbols may only be

0.5 m thick and are

underlain by a

variety of materials).

Generally unfrozen.

Fines poor foundatjion

material.

Good foundation materials

generally present.

Liquefaction
and flooding.

Ridges -at
lake level
subject to
fiooding and
wave erosion.

%S
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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 fromt.

5.2 Terrain Types and Their Characteristics

Map 5.1 and figures5.5.la,b shows the distribution of
terrain types at Destruction 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 construction, 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 Suitability for Road Construction

The suitability map for road comstruction (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 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 construction,
whereas flood hazard, ice contents, and miscellaneous hazards
primarily affect mzintenance. 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 Guidelines for Assessing Sui:abilicy for Highways and Roads

Different states of individual terrain factors are established that allow the suitabilicy of the undisturbed
terrain type to be evaluated for construction and majntenance of all-weather highway and roads (without
asphalt surface).

Terrain Factor
(symbol)

Degree of Terrain Suictabilicy

Goed - G

Fairly Cood - FG

Fair (Marginal) - F

Poor - P

Unsuitidble - U
(very poor)

Slope (sl)

Drainage (we)t

Flood Hazard
(£1)

Permafrosc andz
ice contents
()

Hazards due :03

mass wastage,
fault activicy,
glacier advance,
ate. (hz)

Bedrock depth
br)

Material
camposi:102 and
stoniness 4.5
(me)

Less than 5
degreas

Rapid to wall;
reater than

M to waCer
table

Yo flooding

No permafrost

No hazards

Creater than 2 m

Cravel and sand,
sandy till;
stonas less than
5 percent

Lesa chan 8 degress

Well to moderacely
wall; greatar chan
0.75 m to vater
cable

Vary rare:; subject
to once in 100 years
or lass

Seacterad {l!ﬂlftﬂl:
but genarally no
ground ice

No hazards

Creater than 1.0 m

Claye7 cill, silety
sand, silty gravel;
stones laess than 10
percent

Less cthan 12 degrees

Moderactely wall te
imperfect; water
table generally 0.50
to 0.72 m

Occasional; subject
to onee in 10 to 100
years

Permafrosc genarally
presenc, but only
rare areas having
shallow (0.5 m)
sediment with medium
to high {ce contents

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

Betwasn 0.5 m
and 1.0 m

Clayey silt, sandy
silt; stones less
chan 25 percent

Slopes betwesn
12 and 15 degreas

Imperfect CO poor;
water table less
than 0.5 m

Annual fleoding

Permafrost with

up o L m of near-
surface sediment
having medium to
high ice contents;
isolaced sediment
at depth wich high
ica contents

Slight chance of
glaclier readvance
or sediment liqua-
faccion; posaibil-
ity of fault-
induced surface
rupture within
nexc 100 years;
roek falls common

Less chan 0.5 m

Clay, organic

silt, peat up to
2 m thick, stones
25 to 50 percanc

Greater than lb
deagrees

Poor, water table
continuously near-
surface

Flooding more than
once a year

Cantinyous permafrost
wich sediments hav-
ing high ground ice
contents o dapths

greacer than 1l m

Possibility of land-
slide, sadiment
liquificacion wighin
next 100 years;
rapid solifluction,
nivation or surface
craep

Ganerally near
surface

Thick peac; stones
greater than 50
pareent

1. For drainage characterization ses Canada Soil Information System (Canada Soil Survey Committes, 1978).

2, Ice contents given in per cent volume excass ica:

low ¢-10%; medium 10-20%; high >20%.

3. Hazards such as flooding and failures dus to man-induced chawing of permafrost ara considered in Flood Hazazd (f1) and

Permafrost and ice concents (pf).

4. Due to frost heaving, tarrais units having significant contencs of silt and clay in areas of imperfaect and poer drainage
should be altered to one less dagree of suitabilitcy {f macerial is the limiting factor; whars che highway is co be surfaced
by asphalt the suitsbility should be more saverely altared.

S. Stomes are defined as clasts having a diameter greatear than 6 cm, i.e., cobbles, coarse rubble, boulders, blocks.
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Terrain Property Guidelines for Assessing Suicability for Building Construction and Utilicy Inscallacion

Different states of individual terrain factors are eastablished that allow the suitability of che undiscurbed terrain type
to be evaluated for conscruccion or installacion and maintenance of buildings and underground ucilicies. .

Terrain Facror
(syubol)

Degres of Terrain Suitabilicy

Good_- [+

Fairly Good - FG

Faiy (Marginal) - F

Poor - P

Unsuitable - U
(very poor)

Slope (sl)
Drainage (wt) 1.2

Flood Hagard
(f1)

2.3
Permafrost and
ice contents
(pf)

Hazards due to‘
mASS wAStaRge,
fault activity,
(glacier advance,
ete.) (hz)

Bedrock depth
(br) °

Matarial
composition and
stoniness

(mt)

Lass than 3
degreas

Rapid to wall;
Teatsr than
.5 macras co

wacer table

None

No permafrost

No hazards

Always grnltlr
than 2.5 m

Graval and sand;
sandy till;
scones less
than 5%

Lass chan 5 degrees

Wall to moderataly
wall drained; greacsr
than 1.5 metres to
wvatsr table

None

Scattared permafrost
but gsnerally ne
ground ice

No hazards

Usually greatesr
cthan 2 m

Clayey till; clayey
oilt and ailty

sand less than 1l m

thick: atones leess

than 15%

Lass than 12 degrees

Modaracely well co

lmgerfue: drainage;
0.5 -~ 1.0 matres to
water table

Very rare; subject to
onca in 100 years
or less

Permafrost generally
prasenc, but only rare
areas having shallow
(€1.0 metTes) sedi-
mant with medium to
high ice contents

Slow near-surface
soil creep; within

1 it of post glacial
active fault

1 - 2 metras

Thick silty sand,
sile, siley clay,
stonas 15 to 25

Slopes batwaesn
12 and 20 degrees

Imperfectly or
poorly drained;
<.5 m to wvater
table

Occassional;
subject to oucs
in 10 o 100
years

Permafraost with

up to 1 matra of
near-surface sadi-
ment having wedium
to high ice con-
teants; isolated
sediment ac depch
with high ice
contents

Slight chance of
glaciar advance

or sadiment liqus-
faction; roek fall
presant; evidencs
of faulting within
last 10,000 years

Lass than 1 metrs

Thick clay;
organics to 2 u
in depth, stonas
25 co 507

Graater than 20
dagraas

Poor drainage;
wacar table continu-
ously nesar surface

Annual flooding

Continuous parmafrosc
wicth sedimants hav-
ing high ground ice
concents to dapths
gteater than 1 metre

Possibility of land-
slides, fault-
induced surface
rypture, sadire..:
liquefagtion or
glacier advance
within next 100
years; rapid soli-
fluetion, nivation
or soil creep

Generally at surfacs
Organics gresatcer

than 50%; stones
greater than 50%

1, For drainage characterization see Cansda Soil Information System (Canada Soil Survey Committee, 1978).

2. In cases of buildings without basements and vhere the limitin

depch, the degree of suitability should be alterad to a more

undisturbed terrain typa and the bulldings in this mode of construction.

Ica contants given in percent volume excess ice:

low <-10%; medium 10-20%; high ) 20%,

factors ara drainage, permafrost and ice concants or bedrock
avorable racting becausa of less interaction between the

4. Hazards such as flooding and failuras dus to man-induced thawing of permafrost are considered in Flood Hazard (fl) and

Permafrost and Ice Concangs (pf).

S. Stones are defined as clastshaving a diamater graacer than 6em, i.e,, cobbles, coarsa rubble, 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 maintemance. The terrain property guidelines
for assessing suitability for building construction and utility
installation are defined in Table 5.3.2.

5.3.3 Suitability andVOptimum 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
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 Map5.3.3 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 5,3.31 Tarrain Property Guidelines for Assessing Sulrability for Sewage Lagoons and Sanitary Landfills

pDiffaranc staces of individual cerrain factors are escablished chat allow the suitabiligy of che undisturbed
terrain cype to impound watar, sevage, and lasachace to te evaluacted.

Terrain Factor
(symbal)

Degres of Terrain Suitabilicy

Good ~ G

FPairly Good - FG

Fair (Marginal) - F

Poor - P

Unsuicable - U
(vary poor)

Slope (s}

Drainage (v:)z

Flood Hazaxd
(£1)

Permafrosc md3
ice concencs
(p£)

Hazavds due :oA

mass vastcage,
fault agtivity
glaciar advancas,
ece. (hz)

Bedrock dapch
(br)

Macerial
conposi:ign and
sconiness

(mt)

Lass than 1.5
degraas

Rapid to well
drained; wacer
table 1.5 ®
plus

No flooding

No pertafrost

No hazards

GCreacer ﬁhnn 1.5
mecres (blanksc)

Silty clay: less
chan 3 parcent
stones

Lass than ) degress

Moderacaly well
drainad; vater table
generally 1.0 o
plus

Veaxry rars; subject
to onca in 100 years
or laas

Scactarad parmafrost
with law ice contentx

No hazazds

Greatar than 1.0
mecras (blanket)

Clavev silt and
s4le; clayay cill
and compact till:
3 co 10 percantc
stones

Lesa chan 8 degrees

Imperfeccly drained;
water ctable generally
0.5¢c0 1.0m

Rare; subject to once
in 50 years co 100
years

Parmafrost generally
prasent, but only
rare arsas having
shallow (£0.5 m)
sediments with medium
to high ica contants

Slow near surface
soil creep

Cecwasn 0.5 and 1.0
metras (veneer)

5ilt wich some organic

content; sandy or

iravelly sile or clay;

oose till; 10+25 per
centc scoties

Lass chan 15
degreaes

Poorly drained;
wacay table
genarally lass
than 0.5 m

Occasional;
subjaect co onca
in 5 to 50 years

PermafTose with
up to L m of near-
surfacs sedipent
having nedium to
high ice contanca

Slight chance of
glacier advance;
evidance of faulc-
ing within last
10,000 years;

some rock fall

Lass rhan 0.5
mecres (venaeer)

Silty sand and
siley gravel;
lass 25-50 per
cent scone

Greacer than 15
degraes

Permansutly vect;
vacer tabls con-
tinuously near
surface

Frequent; subject
to at leastc once a
ye&r

Concinucus perma-
frosc wvith sedi-
mancs having high
ground ice contants
to depChs grsacer
than 1 =

Rapid soil craep

or solifluction pre-
vail; possibility of
landslide, faulc
inducad surfacas
Tupture, sadiment
liquification, or
ilacia: advanca with-
n next 100 years

Generally ac
surfaca

Sand and gravel;
greater than 50
percentc stones
peat

1. Slopes are a mors limiting facgor to che construccion of viable sewage lagoons than sanitary landfills.

Thuas cerrain

unit suitabilicy for sanictary landfills should be altered 0 one lass severs dagres of suitability if slope iz the limiting

terzain facror.

2., For drainaga charactarization see Canada Seil Informacion Systam (Canada Soil Survey Committee, 1973).

1. Ice concents given in par cant volutie excess icas:

low ¢«10%; medium 10-20%; high ) 20%.

4. Hazards such as flooding and failurss dus tco man-induced chawing of parmafrost are considered in Flood Hazazd (£f1) and

Permafrost and ice contancs (pf).

5. Scones are definad 4s clasts having & dismeter greatsr than Scm, i{.s., cobbles, coarse rubble, boulders, 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
raised 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 3.3 %
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,




Table 5.3.4

Tarrain Property Guidelines for Assessing Suitabiligy for Septic Systems
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Diffarenc scates of individual tearrain faccors are escablished that allow the suitabilicy of che undiscurbed
terrain type to be evaluated for comstruction and waincenance of septic systems.

Tarrain Factor

Dagree of Terrain Suicabilicy

Unsuicable - U

(symbol) Gaod - G Fairly Good ~ FG Fair (Marginal) - F Poor - P (very poer)
Slope (sl) Less chan 3 Lass than 5 degrees Lass than 3 dagraes Becwasn 8 and Greater chan 15
degrees 15 degress deagraes

Drainage (wt) L

Flood Hazard
(£1)

Permafrostc andz
ice contents
(pf)

Hazards due co3

mAss wascage,
fault acciviey,
glacier advanca,
ace. (hz)

Bcdrﬁck dapth
(41 3]

Macerial
culpoli:ign and
sconineas

(me)

Well drained;
watsr tablas
daeper than
1.5m

None

Hotw

Greacar chan
l.5a

Fine to coatrse
sand; loose
sandv cill;
less tham 5
parcant silc,
clay and
stonaes

Moderataly well

drained; wacar tables
occasionally rise to

lavels above l.5 o

A/ Tare; subject
t;’chl in 100
yaars or lass

Rare permafrost:
enarally no ground
e

Hone

leolSm

Sand and loose sandy

till; §5 co 20 pez-
cumt component of

silt, clay and scones

Moderacaly well te

imperfactly drained;
water tablas usually
0.5 @ below surfacs

Oecasional; subject
to once in 10 years
or lass

Discontinucus perma=
frosc

Minor soil <¢Tesp

0,50 lm

S5and, gravally
sand, sandy cill;
20 to 50 parcentc
component of silc,
clay snd stonas

Imparfaccly co
poorly drained;
seasonal suzfaca
ponding of

waGCar

Occasional;
subject to once
in 5 years or
less

Permafrosc presentc
with rare arsas
having shallow

( 0.5 m) sediment
with medium to
high ice concancs

Soma rock fall;
slight chance of
glacier advancs;
avidence of faulc-
ing within lasc
10,000 years

Lass than .5 m,
uneven thicknesa
(veanesr)

Gravel, silc and
clay contant
greater tham 70
percent of unit;
clayey cill

Poorly drained;
surfacs ponding
common

Anmual flooding

Continuous pertae
frost wich sany
areas having shallow
sadimenc wich medium
o high ground ica
concencs

Rapid soll cresp,
solifluccion and
nivacion; active
landslide acrtivity
at site or oun
adjacentc slope:
possibilicy of
%lncinr advance or
iquifaccion wicthin
naxt 100 years

Ganarally less than
0.5m

Graval, clay, silc,
stone contant
greater than 30
parcant; peat

1. For drainage characterization see Canada Soil Informacion Systam (Canada Soil Survey Commictae, 1978).

2, 1Ilce concants given in per cent volume excass ice:

low <=-10%; mediuwm 10-20%; high >20%.

3. Hazards such as flooding and failuras dua to man-induced chawing of parmafrose are considerad in Flood Hazard (f1) and

Parmafrost and ice contants (pf).

4, Scomas are dafined as clascs having & diasecer greater than 6 cm®, i.e,, cobbles, coarsa rubblas, boulders, blocks.
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5.3.5 Suitability and Availability of Construction
Materials

The suitability map (Map 5.3.5) assumes that the
construction materials are to be used as aggregate or fill. 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 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
how they affect the 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, 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 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 each source.




Table 5.3.5

and Usefulness as General Fill and Sources of Gravel and Sand
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Tezrrain Property Guidelines for Assessing Suitability for Construction Materials Including Workability

Differenc scates of individual terrain factors are established that allow the suicability of the undisturbed
terrain type to be evaluated as a potential source of construction materials, including sand and gravel.

Degree of Tarrain Suitability

Terzain Faetor
(symbol)

cood_- G

Fairly Good - FG

Fair (Marginal) - F

Poor -~ P

Unsuitable - U
(very poor)

Slope (al)

Drainage weyle?

Flood Hazard
(£1)

Parmafrost and3
ice contents
(pf)

Hazards due co“
mass wastage,
fault activicy,
glacier advance,
ecc. (hz)

Bedrock depth
(br)

Material
composi:ign and
stoniness

(me)

Lass than
3 degress

Rapid to wall;
water cable
> m

None

None

No hazards

Greater than 2 m

Gravel and sand:
stonas less
than 3} percent

Between 5 and 12
degrees

Wall to moderataly
wvell; water table
l.0Oto 2w

Very rare; subjact
ence in 100 years
or less

Seactared permafrost
wich low ground
ice concentcs

Flow near-surface
soll craep

Betwaen 1.5 and 2 m

Silty sand, silc
gravel, sandy till;
thin cover (veneer)
over sand or gravel;
scones less than

10 percent

Between 12 and 20
degreas

° Imperfect to moderately
‘wall; wacer table 0.5

to 1.0m

Occasional to rare;
subject to once in 5
to 100 years

Permafrost generally
present, but only rare
areas having shallow
(0,5 m) sedimsnt

with madium to high
ice contents

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

Greater than 1.0 m
(blankec)

TL1ll, siley fine
sand; stones less
than 25 percent

Betwean 20 and
30 degraes

Imperfect to
POOT; warCer
table less than
0.5m

Frequent; subject
to annual flood

Permafrosc with

up to 1 @ of
near-surface sedi-
ment having medium
to high ica
contents

Poasibility of
landslida, surface
rupture or sedi-
ment liquifica-
tion within next
100 years

Between 0.5 and
1.0 @ (venaer)

5ile, clay,
clayey sile,
cthick cover
(blanket) over
sand and gravel;
25 to 50 percent
scones

Greater than 30
dagreas

Permanently wat;
watar table near
surface

Very frequent;
flooded more than
once per year

Continuous permafrest
with sedimencs hav-
ing high ground ice
contents to depcths
greater than 1 o

Imminent possibility
of landalide and
sedimant liquifica~
ctien

Less than 0.5 @

Peat, organic silts;
greater chan 30
pearcent stonass

1, For drainage characterization ses Canada Soil Informacion Systam (Canada Soil Survey Committeas, 1978).

2, 1Ice contents given in percentc volume excess icea:

3, Water tables are considered only where permafrost is absent as a4 perched water table
However, only a limitad and easily controlled amount of watar would be

is prasent.

from this perched water table,

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

15 genarally presentc where parmafrosc

introduced from most excavations

4, Hazards such as flooding and failures due to man-induced thawing of permafrosc sre considered in Flood Hazard (fl) and

Permafrost and ice contants (pf).

%, Stones ara dafined as clasts having a diameter grsater than é cam, i.s., cobblas, coarse rubble, boulders, 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 hav) 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 (1) 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
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
communal 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 5.5.1 Hydrogeological Data, Destruction Bay
Static
Well No. Description Depth Level Use Yield Log
DB8 (1963) Talbot Arms Hotel 2007 m flowing hotel sufficient no log, water
-not in use for large highly corro-
lodge sive
DB1 (1973) Talbot Arms Hotel 87 m <5m hotel sufficient no log, soft
for large water
hotel and
restaurant
DB2 (1955) Destruction Bay 28 m flowing abandoned used for no log
Lodge Ltd. ' small lodge
DB3 Yukon Territorial shallow near yard uses low volume mno log
Government yard esti- surface
mated 15
to 20 m
DB14 Boat rental 56 m fiowing not in use  unknown continually
building froze shut at
30 m depth
DB8 Dept. of Public unknown 2.3 m not in use  unknown no log
Works
DB6 Yukon Electric 75 m < 5m domestic very low no log, well
(Eikland yield, runs out of
household) 1200 1 water on
storage occasion
tank used
DB9 Canadian National 30 m close to not in use  unknown no log
Telecommunications surface

0L
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Table 5.5.1 (cont'd)

Static

Well No. Description Depth Level Use Yield Log
DB10, 11 Test wells in new no data not domestic no data completed by
subdivision east flowing use available Midnight Sun
of Destruction intended Drilling Ltd.
Bay
Community Wells
DB12 (1940's) {#1 30 m unknown village 45 1/min " silt problem
water supply
DB13 (1940's) {2 24 m unknown as above not known silt problem
DB5 #3 161l m near village see text
surface water
supply
DB4 Parks Canada 88 m 2.7 m domestic 180 1l/min
Residence residence

TL
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Three of the sampled wells (30m, 24m and 161 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 village 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 Government yard
and at the Parks Canada residence. These wells all have very
liard water although the first two are a bicarbonate (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/l unless indicated)
mg/l Surface Water

_ uMlios _ _ = - or Approx (mg/l
Sample HCo3 Cond. Ca++ Mg++ Na+ K+ Fe+2 Mn+2 No3 Ccl So4 Po4 Aquifer TDS Hardness CaCo3)
Talbot Arms 109 560 25 36.2 37.5 1.75 - - 3.0 N.D 184 31 392 210.9 very
Hotel hard
Destruction 374 820 £3.7 91 15 3.1 .2 .12 - 3.5 115 31 574 373.1 very
Bay Lodge hard
Yukon T. 231 660 41 .8 53 22.5 2.37 .1 .11 Ah - 142 2142 462 321.8 very
Government hard
Yard
Parks Canada 238 520 65 20 4.25 .6 .05 - 1.5 - 41 - 364 24%.5 very
Residence hard
Town Water 150 600 22,5 50 22,5 2.5 .1 - 1.72 3.5 162 - 420 251.3 very
Supply hard
Yukon Electric 87 580 21.3 37.5 37.5 1.5 .1 - 1,86 - 297 - 406 207.0 very
{Eikland Home) hard
Kluane Lake 86 380 27.5 16.3 4.25 .25 .05 - - - 91 - Lake Sample 266 135.6 hard
{waterfront)
Lewis Creek 75 260 20,0 7.5 1.75 1.12 .05 - .13 - 37 31 Surface water 182 80.7 mogerately
soft
Congden Creek 281 660 62.5 35.0 5.5 1.0 .8 .32 - - 68 - Surface water 462 299 .8 verg
har

€L
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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 Hydrogeological Comsultants 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
91.5  7111; cobbled
Silt; black
Clay; grey
Silt; dark gre
122 grey
Clay; hard grey silty L
Clay; silty
152.5 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 zone. The effective transmissivity of the
aquifer is 6 x 102 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 drilied 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




77

KLUANE
LAKE

\I;ESTR UCTION

LEGEND
POSSIBLE GROUNDWATER FLOW DIRECTIONS;

LOCAL GROUNDWATER RECHARGE

-] WHERE PERMAFROST NOT AT SURFACE REGIONAL GROUNDWATER FLow

PRINCIPAL RECHARGE AREA FOR - NEAR SURFACE ( Local)
DESTRUCTION BAY WELLS GROUNDWATER FLOW
{ High sensitivity to contamination,)

FIGURE 5.5.3.

GROUNDWATER FLOW
DESTRUCTION BAY




78

(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.

A) 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, ete.) is high.
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C) Future development in Destruction Bay will likely require
the construction of well fields consisting 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 peri~ds, and include till, outwash, glaciolacustrine
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 Landing. 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 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 6.3.1 - 6.3.5).
These suitability maps 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.

Terrain Type

Descriptive Legend of Surficial Materials at Burwash Landing

Geomorphology, Slopes,
Drainage

Rature of Materials
and Thickness

Permafrost, Ground ice,

_ Active Layer

Miscellaneous Engineering
Characteristics

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

Loess veneer over
morainic plain; slopes
flat to very gentle,
moderately well to
well drained.

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

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

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 silty
sandy 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 organic
silt over 0.5 to 1.0 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 lcess; 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 frost heave
if unfrozen.

Stable foundation material;
susceptible to frost heave
if unfrozen.

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

Thawed peat and fines are
poor foundation material.

%8




Table: 6.1 (cont'd)

Alluvial fan; gently
sloping; well drained.

Wave washed alluvial
fan; gently sloping;
well drained.

Lacustrine blanket over
alluvial fan; flat to
gently sloping;
imperfectly drained.

Between 0 and 0.5 m of
sand and silt over 5 m
plus of gravel.

Between 0 and 1.0 m
of loose sand and
gravel over 5 m plus
of gravel.

Between 0.5 and 1.5 m
of silty sand over 5 n
plus of gravel; patches
of thin peat (£0.3 m)
over sand.

Discontinuous permafrost;
active layer 0.6 to 1.2
metres plus; negligible
ice contents.

Permafrost unlikely.

Thin patches of permafrost
with medium ice contents
in the sand.

Stable foundation material.

Stable foundation material.

Thawed sand may be poor
foundation materials.

.8
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Terrain Property Guidelines for Assessing Suitability for lifghways and Roads
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Differentc states of individual cerrain factors are established that allow che suiltabilicy of the undiscurbed
cerrain type to be cvaluated for construction and maintenance of all-weacher highway and roads (without
asphalt surface),

Terrain Facter

Degree of Tarrain Suitabilicy

Unsuitable - U

(symbol) Good ~ G Fairly Cood - FC Fsar (Marginal) - F Poor - P (vary poor)
Slope (sl) Lass chan 5 Lass chan & dagrees Less than 12 degrees Slopes between Greatar than lu
dagraes 12 and 15 degress dagraes

Drainage (vt)L

Flood Hazard
(£1)

Purmafrost andz
ice contents
(pt)

Hazards dua co3

mass wvastage,
fault acciviey,
glacier advance,
ace. (hz)

Sadrock depch
(br)

Macerial
composition and
stoniness 4.
{me)

Rapid to wall;
reacer than

m to wacar
table

No flooding

No permafrost

No hazards

Creacer than 2m

Cravel and sand,
sandy cill;
scoties less than
5 percent

Well to moderately
wall; greacar chan
0.75 m to water
table

Very rvarse: subject
to once in 100 years
or lass

Scatcarad parmafrost
but znn-tnzly ne
ground ice

No hazards

Grescer than L.0 m

Clayey till, silc
sand, silcy gravel:
scones less than 10
pareent

Modaracaly well to
imparfact; water
cable g-nnrnlly 0.50
to 0.75 &

Occasional; subject
to once in 10 to 100
years

Permafrost genarally
present, but only
rare ireas having
shallow (<0.5 m)
sediment with medium
cto high Lice concants

Slow near surface
soil creep; isolacad
rock fall; evidenca
af fauleing within
lasc 10,000 years

Eetween 0.5
and L.0m

Clayey silt, sandy
silt; scones less
than 25 percent

Imperfect to poor;
watar Cabla lass
than 0.5 =

Annual flooding

Parmafrosc with

up to L m of near-
surfacs sedimant
having medium co
high ilea concents;
isolacad sadimentc
ac depch wich high
ics concencs

Slight chance of
glaciar readvance
or sedimenc lique=~
facgion; possibil.
ity of faulc-
induced surface
rupcurs wichin
next 100 years;
rock falls common

Less than 0.5 o

Clay, organic

sile, peat up £o
2 @ thick: stones
25 to 50 percent

Poor, wacer ctabla
continuously near-
surfaca

Flooding wore than
oncs 4 year

Concinuous permafrost
wvith sedimencs hav-
ing high ground ics
contents to depths
greatar than L o

Possibiligy of land-
slida, sadimenc .
liquification wichin
next 100 years;
rapid solifluccion,
nivacion or surface
crasp

Genarally near
surface

Thick peat; stones
greacar than 50
parcenc

1. For drainags characcerizacion see Canada Soil Informacion Syscem (Canada Soil Survey Coommitces, 1978).

2. 1lca contants given in per cenc volume excess {ce:

low ¢-10%; wedium L0-20%; high > 20%.

3. Hazards such is flooding and failures dua to man-induced chaving of permafrost ave considerad in Flood Hazard (f1) and
Permafrost and ice contants {pf).

4, Due £o frost hesving, SerTain units having significanc concents of silec and clay in areas of imperfact and poor dratnagc
should be altered to ona lass dczruc of suicabilicy if material Ls the limicing factor; where the highway is co be surfaced
by asphale che suicabilicy should be mora saversly altared.

5. Stonesa ars defined as clasts having a diamecer grester than § cm, i.ae., cobbles, coarse rubble, boulders, 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 for highway and road construction and main-
tenance are defined in Table 6.3.1.

6.3.2 Suitability for Building Construction and
Utility Installation

The suitability map for building comstruction
and utility 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 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 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 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 constructed through shallow excavations or
through the construction of berms on the undisturbed ground
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Table 6.3.2

Tarrain Factor

Diffurent states of individual terrain fagtors are established chat allow
to be evaluatad tor conscruction or installation and maintenance ot buildi

Degree of Terrain Suitability

Fairly Good -~ FG

Fair (Marginal) - F

Poor ~ P
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Terrain Property Guidelines for Asseasing Suitabilicy for Building Conscruction and Utility Inscallacion

the suitability of the undisturbed terrain cype
ngs and underground ucilities,

Unsuitable - U
(very poor)

(syubol) cood_- G
Slope (sl) Lass chan 3
dagraaes
Drainage (ve)l'z Rapid to well;
Teatar than
.3 metres to
vacar table
Flood Hazard Nona
(£1)
2,3

Permafrost and

No permafrost

ice contants

(pf)

Hazards due :o“ No hazards
mass wastage,

fault activity,

(glacier advance,

etc.) (hz)

Bedrock depth Alvays grclcor
(br) than 2.5 m

Lass than 5 degress

Vall to moderately
wall drained; greater
than 1.5 metres to
wvater table

None

Scattered {crnnfrol:
but genarally no
ground ice

No hazards

Usually greacar
than 2 m

Claysy till;
silt and sile
sand lass than 1 o
thick; scones lass
chan 15%

clayay
24

Less than 12 degrees

Moderataly wall to
imperfect drainage:
0.5 - 1.0 matres to
vater table

Very rare; subjecc to
ence in 100 years
or less

Permafrost genarally
praesent, but only rare
aress having shallow
(1.0 matres) sedi-
ment with medium to
high ica concents

Slow near-surfacs
soll creep; within

1 km of post glacial
active fault

1l - 2 matres

Thick silty sand,
sile, silty cla{.
stones 15 to 25

Slopes betwean
12 and 20 degrees

Imperfectly or
poorly drained;
<.5m to water
table

Occassional;
subject to once
in 10 co 100
years

Permafrost with

up to 1 metre of
near-surface sedi-
ment having medium
to high ica cone-
tents; isolacad
sediment at dapth
with high ice
contants

Slight chance of
glacier advance

or sedimenc lique-
faccion; vock fall
present; evidance
of faulting within
last 10,000 years

Less than 1 metre

Thick clay:
organics to 2 m
in depth, stones
25 to 50%

Greatar than 20
degreas

Poor drainage;
water table continu-
ously near surface

Annual flooding

Continuous permafrostc
with sediments hav-
ing high ground ice
contents to depchs
greater than 1 metre

Possibility of land-
slides, faulc-
induced surface
rupture, sedident
liquefaction or
glacier advance
within next 100
yaars; rapid soli-
fluccion, nivation
or soil creep

Genarally ac surfacs
QOrganics greacsr

than 30%; stones
greacar tham 50%

For drainage charsccerization see Cansda Soil Information System (Canada Soil Survey Commitras, 1978} .

Ia casas of buildings without basements and where the limitin
suirtability should be altered to a more

undisturbed terrain type and the buildings in chis mode of couscruction.

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

factors ars drainage, permafrost and ica contents or bedrock
avorable rating becauss of less interaction betwsen the

Hazards such as flooding and £ailures due to man-induced thawing of parmafrosc are considered in Flood Hazard (£1) and

Material Gravel and sand;
composition and sandy cill:
stoniness sconas lass
(mc) than 5%
1.
2.

depth, the degree o
3. Ice contents given in percent volwe excess ilca:
4,

Permafrosc snd Ice Contants (pf).
5.

Stones ars defined as clastahaving a diameter greatar chan 6em, i.e,, cobblas, coarse rubble. boulders, blocks,
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Terrain Property Guidelines for Assessing Suicability for Sewage Lagoons and Sanitary Landfills

Diffarenc scatas of individual terrain factors are established thac allow the suitability of che undiscurbed
tarrain typs to impound wacar, sewage, and leachate to be evaluated,

Terzrain Factor
(symbol)

Dagree of Terrain Suitabilicy

Good - G

Fairly Good - FG

Fair (Marginal) - F

Poor =~ P

Unsuyicabla - U
(very poor)

Slope (ll)l

Drainage (v:)z

Flood Hazard
(£1)

P-tnnffnlc and3
ics contencs
(pf)

Hazards due :u‘
mass waABLAgS,
fault activiey
glaciar advanca,
ate, (hz)

Bedrock dapch
(be)

Macerial
:nmpolicign and
stoniness

(me)

Lass chan 1.5
dagraes

Rapid tn wall
drained; wacer
table 1.5 m
plus

Yo flooding

Ho permafrost

No hazazds

Greatar than 1.3
matTes (blankac)

Silcy ﬂlly:.llll
chan 1 percent
scones

Less than ] degrees

Modarataly well
drained; vater cablas
generally 1.0 m

plus

Vary rare; subject
to once in 100 yesars
or less

Scactared permafrost
with low f{ce concents

No hazards

Greater than 1.0
matres (blanket)

Clavey silc and
silt; clayey cill
and compact till;
3 to L0 percent
scones

Lass chan 8 degress

Imperfactly drained;
watar ctable generally
0.5cte 1.0m

Rare; subjesct to oncs
in 50 years co 100
yaars

Permafrost generally
prasant, byt oaly
Tare arsas having
shallow (£0.5 m)
sadiments with medium
to high ice contencs

Slow near surface
soil creep

Cetwaen 0.5 and 1.0
mecres (venser)

Silt with soma erganie

contant; sandy or

ravelly sile or clay;

%oon. till; 10-25 per
cent stonas

Laess than 15
dagrees

Poorly drained;
wvatar table
gsnarally less
chan 0.5 m

Occasional;
subjest CO once
in 5 to 50 years

Permafrosc with
up to 1 a of near-
surface sedimenc
having medium to
high ice contencs

Slight chancs of
glacier advance;
evidance of fault-
ing within lasxz
10,000 ymars;

some rock fall

Less than 0.3
metres (veteer)

Silcy sand and
silcy gravel,
leag 25-50 per
cant stons

Graacer chan 1S
dagraas

Parmansncly vet;
waLar tabla con-
tinuously near
surface

Fraquant; subject
O at lesast once A
yaar

Continuous parmia-
frosc wich saedi-
ments having high
ground ics contents
to depths greacer
than 1l m

Rapid soil creep

or solifluction pre-
vail; possibilicy of
landalide, fault
inducad surface
rupturs,, sedinentc
liquificacion, or
ilaciar advanca with=
n next 100 years

Genarally ac
surface

Sand and gravel;
greacer chan 50
PETCARE sCOnas
peat

1. Slopes are a mora limiting facter to the comstruction of viable sewage lagoons than sanizary landfi
unit suicabilicy for sanitary landfills should be altsred to ons less severe dagres of suitability
tarrain factor,

2. For drainsge characterization see Canada Soil Information System (Canada Soil Survey Committae, 1978).

3. 1Ice concants given in per ¢ent volums axcess Loe:

low <-10%; medium 10-20%; high » 20%.

Lls.
if siope is the limicing

Thus tarzain

4. Hazavds such as flooding and failuras dus to man-induced thawing of parmafrost ars considered in Flood Hazard (£1) and
Permafrose and ice contsucs {(pf).

5. Stones ars defined as clascs having a dismeter greater chan 6cm, i.e., cobbles, coarse tubble, boulders, blocks.
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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 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 iagoons 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.

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 materials collected during
the field investigations and located on Map 6.3.3 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 6.3.3.
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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
poesible locations are present in areas classified as FAIR and
east of Burwash Landing in the area classified as POOR. 1In the
latter area sites would be required where compact till with low
ice contents was present near the surface.

6.3.4 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 eonsidered 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 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,
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Diffarent scaces of individual tarrain factors are escablished that allow the suicability of che undisturbed
terrain cype to be evaluaced for conscruccion and maincenance of septic syscems.

Tarzain Faccor
(syumbal)

Degree of Terrain Suicability

Good -~ G

Fairly Good - FG

Fair (Marginal) - F

Poor - P

Unsuitable - U
(vary poor)

Slope (al)

Drainage (weyt

Flood Hazard
(fl)

Parmafrost Iﬂdz
ics contents
(pf)

Hazards due coj

nass wascage,
faule aecivity,
glacier advance,
ste. (hz)

Badruck depth
(bx)

Macarial
compolinign and
sconiness

(me)

Lass than 3
degreas

Wall drained:
wacser tablas
desper than
l.5nm

None

Nonie

None

Grescar than
l.5m

Fine to coarse
sand; loosa
sandy eill;
lass than 5
percent sile,
clay and
scones

Lass than 5 dagraes

Moderscaly wall
drained; wataxr tables
occasionally riss to
lavels above 1.5 o

Vary rare; subject
to once in 100
yeaazrs or laesa

Rars psrmafrost:
enerally no ground
ea

Hone

leol.Sm

Sand and loosa sandy
till; 5 co 20 per-
cene component of
sile, clay and acones

Less chan 8 degrees

Modaracely well co

imperfectly drained:
vatar cablas usually
0.5 o below surface

Oceasional; subject
to once in 10 years
or lass

Discontinuous perma-
froat

Minor soil creep

0.5coln

Sand, gravelly
sand, sandy cill;
20 te 50 percent
componaeuc of sile,
clay and stonas

Betwaan § and
15 degtues

Ioperfectly to
poorly drained;
seazonal surface
ponding of

wATEY

Qccasional;
subject Lo once
in 5 yeaxrs or
lass

Parmafrosc presanc
with rare areas
having shallow

( 0.5 m) sedimant
with madiun to
high ica contcants

Soma vock fall;
slighe ¢hance of
glacier advance;
evidence of faulg-
ing within lasc
10,000 years

Less than .5 u,
Uneven cthicknass
(vaness)

Gravel, silc and
clay concanc
greacar than 70
parcant of unit;
clayey till

Greacer than 13
dagreas

Poorly drained;
surface ponding
common

Annual flooding

Concinuous perma-
frosc with many
areas having shallow
sedimant with madiua

, &0 high grouna ica

concencs

Rapid soil creep,
solifluccion and
nivacion; active
landalide activicy
ac sice or on
adjacantc slope;
possibility of
glacier advance or
liquifaccion within
next 100 years

Genarally lass chan
0.5 m

Gravel, clay, silc,
scone contant
greacer than 50
parganc; peat

1. For drainage characcarizacicn see Canada Soil Informacion System (Canada Soil Survey Commictee, 1978).

2, Tea contants given in per ceat volume excess icm:

low <-10%; medium 10-20%; high >20%.

1. Hazards such as flooding and failures due to man-inducad thawing of permafrost are considered in Flood Hazard (£l) and

Permafzost and ice contencs (pf).

4. Stonas are defined as clasts having & diamacar greacer than 6 ou, i.a., cobbles, coarse rubble, boulders, blocks.
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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 property
guidelines 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 f£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 materizls. The suiltability 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 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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Table 6.3.5 Tarrain Property Guidelines for Assessing Suicabilicy for Construction Materials Inecluding Werkabilicy

and Usefulness as General Fill and Sourcas of Gravel and Sand

Diffarant scaces of individusl terrain factors ars established thac allow che suitabilicy of the undisturbad
terrain Cype to be evaluated as a potencial source of conscruction materials, including sand and gravel.

Dagres of Terrain Suitabilicy

.Terrain Factor Unsuitable - U

(syubal) Good - G Fairly Good - FG Fair (Marginal) - F Pooxr - P (very poor)
Slope (sl) Less than Batwasn 3 and 12 Betwasn 12 and 20 Batwvaen 20 and Greager than 30
5 dagreas degreas degraas 30 degreas dagrees

Drainage (we)*'2  Raptd co well;

Well co moderacaly
vacer table

Imperfect to moderacely
well; water table

Ioperfeact to
veil; wacer table 0.5

poor; wvater

Permanencly vec;
vatar tabla near

> m l.0to2m to 1.0 m table less chan surfacs
0.5m
Flood Hazard None Very rars; subject Occasional co rare; Frequent; subject Vary frasquent:
(£1) ones in 100 years subject to onee in § to anmal flood flooded mote chan
or lass to 100 years once per year
Parmafrosc and” Nona Scactered permafrosc Permafrost generally Permafrost wvith Continuous pcmAfrnu
ica contancs with low ground presenc, but only rars up to L @ of with sedimencs have
(€1 4] ice contencs arsas having shallow near-surface sadi- ing high ground icae
(0.5 m) sedimant ment having madium concencs to depths
with madium to high to high ice greatar than 1 o
ice contents contencs
Hazards dua :o" No hasards Flow near-surface Rapid soil creep or Passibilicy of Imninenc possibilicy

TmASS wastage, soil cruep solifluccion; evidanca landslide, surface of landslide and

fault acciviey, of faulcing wichin rupturs or sedi- sediment liquifica-
glacier advance, last 10,000 years; ment liquifica- tion
ete. Chz) chanca of glaciaer cion within nexc

advanca 100 years

Bedrock depth
(br)

Greater than 2 m

Between 1.5 and 2 m

Greater than 1.0 m
(blankat)

Betwesn 0.5 and
1.0 m (venesr)

Lass than 0.5 o

Macerial Gravel and sand; $ilty sand, siley TL1l, silcy fine Sile, clay, Peat, organic silcs;
:aupoueign and sconss less gravel, sandy cill; sand; stones lass claysy silc, greacer than 50
sconinass than 1 percant thin caver (venaar) than 25 pazcant thick cover percent sconas

(me) : over sand or gravel; (blankat) over

sand and gravel;
25 to 50 parcent
stotes

scouas less chan
10 percemc

1. For drainage charactarizacion see Canada Soil Informacion System (Canada 30il Survey Commitcee, 1978).

low<-10%;: mediuwm 10-20%; high >20%.

3. Vacar cablas ars considersd only vhars parmafrost is absent as a perched vater cable Ls genarally present where permafrosc
is presentc. Howaver, only a linitad and easily comcrolled smount of wacer would be introduced from most excavations
from this parched water table.

4, Hazards such as flooding and failures dus to sun-induced thawing of permafrost are considared in Flood Hazard (fl) and
Parmafrost and ice concants (pf).

2, Tcm contancs given in percent volume axcass ice:

5. Stenes ars defined as clascs having a diamecer greater than § ca, i.e., cobbles, coarse rubble, boulders, blocks.
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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 investigations),
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 fill 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 Hydrogeology

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.



Table: 6.5.1 HYDROGEOLOGICAL DATA AT BURWASH LANDING
Well
No. Description Depth Static Level Use Yield Log
Bl, Burwash 8.2 m 6.4 m drinking and 2700 1/hr alluvial-fan
Airport toilet gravels
B2. Burwash Lodge 5m near surface hotel enough for no data
Well No. 1 large lodge
and rest-
aurant
BZa. Well No. 2 48 m flowing abandoned 100 1/min gravel aquifer
B3. Priest's 56 m 3m 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 frem 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
(minoxr 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.




TABLE: 6.5.2 WATER CHEMISTRY OF BURWASH LANDING WELLS

{in mg/1l unless indicated)

mg/} Surface Water
_ uMHos _ _ - - or Approx. (mg/1
Sample HCo3 Cond. Ca++ Hg++ Ha+ K+ Fe+2 Mn+2 Nog Ccl So4 Po4 Aquifer TDS Hardness CaCos)

Bl:

Airport 228 710 82.5 32.5 5.0 3.0 .15 - 14.6 38 89 - Alluvial-fan 497 339.5 very
surficial hard
aquifer

B2:

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.% - - .22  N.D 43 31 Deep confined 245 135.4 hard

house aquifer

B4 : :

Indian Village 172 430 17.5 20.6 40 2.12 .05 - - - 41 153 Deep confined 301 128.2 hard

well aquifer

Kluane Lake 86 ~ 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
is also the most highly mineralized water in the area with a
conductivity of 710 umhos/cm and total dissolved solids 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/1l
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 6.5.3 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




HYDRAULIC CONDUCTIVITY OF GEOLOGIC MATERIALS

TABLE: 6.5.3 AT BURWASH LANDING
Hydraulic Conductivity
Sample No. Location Terrain Unit Description (cm/second)
SY 39 Shoreline cut E (loess) clayey sandy silt 2.5 x 10-5
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 1071
PY 57 Gravel pit G gravelly sand | 4.41 x 1072

00T
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LEGEND POSSIBLE GROUNDWATER FLOW DIRECTIONS;
TTT]  TERRAIN UNITS WITH HIGH .
Coes RECHARGE POTENTIAL DEEP REGIONAL FLOW
TERRAIN UNITS WITH HIGH
) AL F
% GROUNDWATER POTENIAL LOCAL FLOwW

FIGURE 6.5.3.

GROUNDWATER FLOW
BURWASH LANDING
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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
interbedded 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 wvariable
thickness. The geochemical evidence previously mentioned indi-
cates that wells B2, B3 and B4 bottom in different, probably



103

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 this 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. No drilling
and hydraulic observations have been made however, and the
effects of permafrost on the flow regime is unknown.

6.5.4 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
remain free of contamination if properly constructed., This
conclusion is based on the premise that high yields (i.e. greater
than 100 l/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
laike, 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 enviromment 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 some distance.

Immediately following drainage of Glacial Lake Champagne,
wind deflation of sandy lacustrine materials began and dune fields
became establishéd; 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 Thickness

Permafrost, Ground Ice,
Active Layer

Stability and
Miscellaneous Engineering
Characteristics

Potential
Hazard

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

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

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

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

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

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

Between 0 and 1.0 m
of fine silty sand
and silt over 20 m
plus of clay.

Between 0 and 1.0 m
of sand over 0-0.5 nm
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 m of
gand 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.

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

Loose sand only fair
foundation material.

Fair to poor foundation
material.

Loose sand only fair
foundation material;
spoil source of aggre-
gate and fill.

Materials only fair to

poor foundation material.

Fair to poor foundation
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.

S01




Table:

7.1 (cont'd)

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

Eclian blanket over
flat-1lying sand;
flat to gently slop-
ing; moderately well
to well drained.

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

Lacustrine plain;
flat, poorly drained.

Floodplain; flat,
but with few small
scarps; drainage
variable from poor
through moderately
well.

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

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, silt
and fine sand of
unknown depth.

Between 1 and 3 m
plus of interbedded
silt, clay and fine
sand.

Unfrozen.

Unfrozen.

Unfrozen.

Few patches of thin
permafrost; ground ice
content expected to be
low to medium where
frozen; active 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.

Slight possi-
bility of
liquefaction.

Subject to
frequent
flooding.

901
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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. 1In 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, engineering characteristics and potential hazards for
each mapped terrain type are given in Table 7.1, Detailed grain
size analysis for typical surficial materials are given in
Appendix B,

7.3 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 7.3.1 - 7.3.5).
These suitability maps are derived following the techniques out-
lined in Section 3.3 of this report.

7.3.1 Suitability for Road Construction

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




Table 7.3.1

Terrain Property Cuidelines for Assessing Suitabilicy for Highways and Roads
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Differenc scacas of individual terrain factors ave escablished ghac allow che suicabilicy of cha undiscurbed
caTTain cype o be aevaluacted for conscruction and maincenance of all-waacher highway and roads (wichouc
asphalt surfacas).

Tarrain Factor
(symbol)

Oagrew of Terrain Suitabilficy

Good « G

Fairly Good - FG

Fair (Marginal) - F

feor - P

Unsuicablia - U
(very paer)

$lopa (al)

Urainage (wc) !

Flood Hazard
(f1)

Parmafrosc ludz
ién comtants
(pf)

Hazards due tn3

mass wascage,
fault activity,
glacier advance,
ace. (hz)

Badrock depth
(br) *

Macarial
compositio d
sconiness 2.3“
(me)

Lass than §
degraes |

Rapid to wall;
TeACer than

® CO VALEY
table

No flooding

No parmafrost

Ho hazards

Creater chan 2 m

Cravel and sand,
sandy cill;
scones less than
5 persemc

Lass than 4 degrees

Wall to oodaracely
well; greacar than
0.75 @ to wacer
table

v Tare; subject
::'Zann in 100 years
or lass

Scattersd permafrost
but genarally no
ground ica

YNa hazards

Grascer chan 1.0 m

Clavey cill, sile
sand, silev zravel;
stones less chan L0
pereant

Less chan 12 degrees

Mederataly well co
igperdecs; watar
cablse inn-rnlly 0.30
te 0.75 m

Qeeastional; subjece
to oncs in 10 co 100
years

Parmafrosc generally
presant, buc ouly
rara araas havintg
shallow (<0.5 m)
sedimane with medium
to high ica <omtancs

Slow near surfics
s0il ¢rawp; isolaced
roek fall; evidencs
of fauylcing within
last 10,000 years

EBatwasn 0.5 m
and 1.0 m

Clavey silt, sandy
sile; stones lass
chan 25 parcenc

Slopes bacwean
12 and 15 dagrees

Imperfect to poor;
waCer cabla lLass
cthan 0.5 &

Annual flooding

Permafrosc with

up to L @ of near-
surface sadiment
having medium to
high ice concencs;
izolatead seditenc
ac depch with high
ice concencs

Slight chance of
glacisr readvance
or sadiment lique-
faggion; possibil-
ity of Zaulg-
induced surfacs
rypcure wichin
neaxt 100 yeaxs;
rock falls common

Lass cthan 0.5 m

Clay. erganic
sile, seat up co
2 @ chick, stones
25 z0 iN percanc

Graacer than lu
dagrees

Pooe, wacsr table
concinuously neag~
surface

Flooding moras than
once i year

Concinuous permafrost
wich sedizencs hav-
ing high ground icas
conceancs Lo depths
greacer chan l o

Posaibility of land-
slide, sedimene .
ligquifieacion wichin
next i00 years;
rapid solifluccion,
nivacion or surfacs
cTesp

Ganerally naar
surfaca

Thick peac; stonas
sreatar than 50
percanc

Permafrosc and ice concancs (pf).

4. Due to frosc heaving, tarrvain unics havin
should be altared to one lLasa

by asphalt che suicability should be merw saversl

dagres of suicabilitc

g significanc concancs of sil
y Lf macertial is the
Yy altarad.

For drainags characterizacion ses Canada Soil Informacion System (Canada Soil Survay Cormictam, 1978).

2, Ics contents given in per canc volume excess ice: low ¢-10%; mediuwm 10-20%; high > 20%.

3. Hazards such as flaooding and failures dus to man-{aduced

chawing of permafrosc are considered in Flood dazard (£1) and

£ and clay in arsas of isparfect and poor drainage
limieing factor; vhers the highway is co be surfaceq

Stones are defined as clascs having a diimecar greatsr chan & om, L.s., cobblas, coarse rubble, boulders, blocks.
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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 Construction 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 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 excava-
tion whereas drainage, flood hazard, ice contents, and hazards due
to mass wastage, glacier advances, faulting, liquefaction primarily




Table 7,3,2
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Terrain Property Guidelines for Assessing Suitabilicy for Building Comstruction and Utility Inscallatjion

Different scates of individual terrain fac¢tors are established chat allow che suitability of the undisturbed terrain type
to be evaluated for construction or installacion and maintenance of buildings and underground ucilities.

Terrain Fagtor
(aymbol)

Degree of Tarrain Suitabilicy

Good ~ G

Fairly Goed - FG

Fair (Marginal) - F

Poor - P

Unsuitable - U
(very poor)

Slope (sl)

Drainage (wt)l'z

Flood Hazard
(£f1)

2.3
Permafrost and
ica contents
(pf)

Hazards due toh
mass wastage,
fault activity,
(glaciar advance,
ece. ) (he)

Bedrock depth
(br)

Material
composition and
stoniness

(me)

Less than 3
degreas

Rapid to well;
reater than
.5 mecres to

wvater table

None

No permafrost

No hazards

Always greater
than 2.§ L

Gravel and saund;
sandy cill;
stones less
than 57

Lass than 5 degrees

Wall to moderataly
well drained; greater
than 1.5 matras to
vatar table

None

Scattaerad g-rnnfro-:
but generally no
ground ice

No hazarda

Usually gresater
than 2 m

Clayey till; clayey
silt and silcy

sand less than 1l m

thick; stones lass

chan 15%

Less than 12 dagrees

Moderately well to
imperfect drainage;
0.5 - 1.0 mecreas to
water table

Very rara; subject to
once in 100 years
or lasa

Permafrost generally
preasent, but only rare
areas having shallow
(1.0 metres) sadi-
ment with madium to
high ice contents

Slow near-surface
301l cTeep; within

1 km of post glacial
active fault

1 = 2 macres

Thick silty sand,
silt, silty clay,
stones 15 to 25

Slopes between
12 and 20 degrees

Imperfectly or
poorly drained;
<.5 m to water
table

Occassional;
subject to once
in 10 co 100
years

Parmafrost with

up to 1 necre of
near-surface sedi-
ment having medium
to high ice con-
tents; isolated
sedimant at depth
with high ice
contents

Slighc chance of
glacier advance

or sediment ligque~-
faction; rock fell
present; evidence
of faulting within
last 10,000 years

Less than 1 matre

Thick clay;
organics to 2 m
in depth, stones
25 to 50%

Graacer than 20
degress

Poor drainage;
watar table continu-
ously near surface

Annual flooding

Continuous permafrost
with sediments hav-
ing high ground ice
contents to depchs
greatey than 1 mecre

Posgibility of land-
slides, faulc-
induced surface
rupture, sediment
liquefaction or
glacier advance
within next 100
years; rapid soli-
fluecion, nivation
or soil) crasep

Generally at surface
Organics greater

than 50%; stones
greatar than 50%

1. For drainage characterization see Canada Soil Information System (Canada Soil Survey Comnittee, 1978).

2, In cases of buildings without basements and where the lini:ing factors are drainage, permafrost and ice contents or bedrock
&

depth, the degree o

suitability should be altered to a more

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

3. Ica contents given in percent volume excess ice:

low <-10%; madium 10-20%; high »20%.

vorable rating because of less inceraction between the

4. Hazards such as flooding and failures due to man-induced thawing of permafrosc are considerad in Flood Hazard (f1) and

Parmafrost and Jce Contents (pf).

S. Stones are defined as clastshaving a diamecar greatar than 6em, {.e., cobblas, coarse rubbla, 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 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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Table 7.3.3 Tarrain Property Guidelines for Assessing Suitability for Sewage Lagoons and Sanicary Landfills

Differant staces of individual terrain factors are escablished thac allow che suicability of che undizturbed
terrain type to impound wacer, sewage, and leachacs to be evaluaced.

Terzain Factor
(symbol)

Degres of Terrain Suicabilicy

Goad - G

Fairly Good - FG

Fair (Marginal) - F

Poor - P

Unsuicable - U
(very poor)

Slope (-l)l

Drainage (w:)z

Flood Hazard
(€35

Permafrost andJ
ica contancs
(pf)

Hazards dun.eo‘

mass wascage,
fauler aceivicy
glacier advance,
ecc. (hz)

Cadrock depth
or)

Material
campolieign and
stoninens

(me)

Lass than 1.5
degrass

Rapid to wall
drained; water
tabls 1.5 n
plus

Ne flooding

No permafrost

Ho hazards

Greatar than 1.5
mecres (blanket)

Siley clav: less
than ] percent
stones

Lass chan 3 degrees

Modarataly well
drained: wacer table
getarally 1.0 o
plus

Very rars; subject
to oncs in 100 years
or lass

Scattered permafrosc
with low i¢s contants

No hazards

Greater than 1.0
maczes (blanket)

Clavey silf and
sile; clavey till
and compac: till;
3 to 10 pereant
stomes

Less than 8 dagraes

Imperfectly drained;
wager table generally
0.5t L.0a

Rare; subject to once
in 50 yaars to 100
yaars

Parmafrost generally
presanc, but only
rare areas having
shallow (0.5 m)
sedimants wvich medium
to high ica concentcs

Slow near surface
soil creep

Catween 0.5 and 1.0
mecTes (veneer)

Silt wich soma organic
content; sandy or
graVllly sils or elay;
cose till; 10-23 per
cant scones

Less tham 15
degrees

Poorly drained;
vatar table
generally lass
than 0.5 m

Qccasional;
subjact to once
in 5 to 50 years

Permafrosc wich
up to 1 @ of naar-
surfics sediment
huvini medium to
high lca conCants

Slight chance of
glacier advanca;
evidencs of faulg~
ing within last
10,000 years;

some rock fall

Less than 0.5
netres (venaer)

5ilty sand and
siley gravael,
lass 25-30 per
cent scone

Greacer than 15
degraas

Permanantly vet;
watar table con-
tinuously nesr
surface

Frequent; subject
to at least once a
year

Continuous perma-
frose with sedi-
ments having high
ground ice conCencs
to depchs grmacer
than L @

Rapid soil crasp

or solifluction pra-
vail; possibility of
landslide, fault
induced surfacs
rupture, sediment
liquificacion, or
glacier advance with-
in next 100 years

Generally ac
surface

Sand and gravel;
greater Chan 30
PErcent stonss
peat

1. Slopes are a more limiting factor to the conscruccion of viable sewage lagoons than sanicary landfills.

Thus tarrain

unic suicability for sanitary landfills should be altered to one lass severe degree of suitability if slope is the limiting

cerrain factor,

2. For drainage charactarization see Cansda Soil Iaformation System (Canada Soil Survey Commiccss, 1978).

3. Ice contents given in per canc volume excass ics:

low ¢-10%; sedium 10-20%; high ) 20%.

4. Hazards such as flooding and fallures dus o man-induced thawing of permafrosc sra considered in Flood Hazard (f1) and

Permafrosc and ice contants (pf).

5. Stonas are defined as clasts having a dismeter greater than 6cm, 1.e., cobbles, coarsa 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 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 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 Systems

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 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 the absorption
of effluent without the pollution of water supplies or water




Table 7.3.4

Terrain Property Guidelines for Assessing Suitabilicy for Septic Systems

Degree of Terrain Suitabiliry

Tarzain Factor

(symbol) Good - G

 Fairly Good - FG

Fair (Marginal) - F

Poor - P
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Different states of {ndividual cerrain factors are established that allow the suitabilicy of the undisturbed
terrain type to be evaluated for construction and maintenance of septic systems.

Unsuitable - U
(very poor)

Leas than 3
degrees

Slope (sl)

Well drained;
wvactar tables
deeper than

Drainage (wc)l

l.5m
Flood Hazard None
(£1)
Permafrostc nndz None
ice contents
(pf)
Hazards due t03 None

maAss wastage,
fault activity,
glacier advance,
ece. (hz)

Cresacer than

Bedrock depth
(br) l.5m

Material Fine to coarse

compotiﬂizn and sand; loose

stoniness sandy till;

(mt) less chan 5
percent silt,
¢lay and
stones

Less than 5 degrees

Moderately well
drained; water tables
occasionally rise to
lavels above 1.5 m

Vary rare; subject
to onea in 100
Vears or lass

Rare permafrost;
%cﬂlrllly no ground
ca

Hone

letol.m

Sand and looss sandy
till; 5 co 20 per-
cant componaent of
silt, clay and scones

Leas than 8 degrees

Moderately well to

imperfectly drained;
water tables usually
0.5 m balow surface

Occasional; subjact
to once in 10 years
or lass

Discontinuous perma-
frost

Minor soil creep

0.5 to1lm

Sand, gravelly
sand, sandy till;
20 to 50 percent
component of sile,
clay and stones

Between 8 and
15 degraes

Imperfectly to
poorly drained;
seasonal surface
ponding of

vater

Qecasional;
subject to omnce
in 5 years or
lass

Permafrost present
with rare areas
having shallow

( 0.5 m) sediment
with medium to
high ice contents,

Some rock fall;
slight chance of
glacier advance;
evidence of fault-
ing within last
10,000 years

Less than .5 m,
uneven thickness
(veneer)

Gravel, silt and
clay contenc
greater chan 70
percent of unit;
clayey till

Greater than 15
dagrees

Poorly drained;
surface ponding
common

Annual flooding

Continuous perma-
frosc with many
areas having shallow
sediment with wedium
to high ground ice
congents

Rapid soll ereep,
solifluecion and
nivation; active
landslide activicy
at site or on
adjacent slope;
posgibility of
glacier advance or
liquifaction within
next 100 years

Generally less chan
0.5 m

Gravel, clay, silt,
stons content
greacer than 50
percentc; peat

2. Ica contants given in per cant voluma excess ica:

1. For drainage characterization see Canada Soil Information Syscem (Canada S50il Survey Coumittse, 1978).
low <-107%; medium 10-20%; high »20%.

3. Hazards such as flooding and failures due to man-induced thawing of permafrost are considered in Flood Hazard (fl) and
Permafrost and ice contents (pf).

4. Stones are defined as clasts having a dismeter greatar than 6 cm, i.e., cobbles, coarse rubble, boulders, blocks,
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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 om 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
ir Table 7.3.4.

7.3.5 Suitability and Availability of Construction
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 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 suita-
bility for impermeable materials. The suitability 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




Table 7.3.5

and Usefulness as Genaral Fill and Sources of Gravel and Sand
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Tarrain Property Guidelines for Assessing Suictabilicy for Conscructiom Macerials Including Workabilicy

Diffarent staces of individual terrain factors are escablished thac allow the suitability of the undisturbad
terrain type to be evaluated as a potential source of construction materials, including sand and gravel.

Degree of Tarrain Suitabilicy

Taxrrain Fagtor
(symbal)

Good - G

Fairly Good - FG

Fair (Marginal) - F

Poor - P

Unsuicable - U
(very poor)

Slope (sl)

Drainage I

Flood Hazarzd
(£1)

Parmafrosc |n43
ice concencas
(pf)

Hazards due :u“
mass wastage,
faule activicy,
glacier advance,
ate, (hz)

Badrock depth
(br)

Material
cuuponi:ign and
sconiness

(me)

Lass than
5 degrees

Rapid to wall;
wactar tablas
22

Hona

Hone

No haszards

Greacer chan 2 @

Gravel and sand;
stanes lass
chan ) percant

Batwesan 5 and 12
dagraas

Vell to modaracaly
wall; vacer table
l0codsm

Vary rare; subjsct
once in 100 years
or lass

Scacterad permafrost
with low ground
ice concantcs

Flow near-surface
soil creep

Between 1.5 and 2 m

Silcy sand, sil
gravel, sandy &ill;
thin cover (venear)
aver sand of graval;
stones less than

10 percenc

Betwaen 12 and 20
degrees

Imparfact to moderacely
wvall; water table 0.5
to l.0e

Occasional to rare:
subject to once in 5
to 100 years

Permafrost generally
prasent, but only rare
arass havi shallow
(<0.5 m) sedimant
vith medium to high
ice contants

Rapid soil creep or
solifluction; evidence
af faulting wichin
lasc 10,000 years;
gchanes of glacier
advancs

GCraacar than 1.0 o
(blankec)

TLll, siley fine
sand; scones less
than 25 parcant

Betwean 20 and
30 dagrees

Ioperfect to
pPoOT; WALART
table lass than
0.5wm

Frequent; subject
to annual flood

Permafrose with

up to L o of
near-surface sedi-
meng having mediun
co high ice
concencs

Possibilisy of
landalide, surfage
Tupture or sedi-
ment liquifica-
tion within nextc
100 years .

Retwaen 0.5 and
1.0 m (veneer)

5ile, :laz.
clayey silc,
chick cover
{blanket) ovar
sand and gravel;
15 to 50 percent
scones

Greacer than 30
degraes

Permanencly wat;
wacer table near
surface

Very Erequent;
flooded mote than
once per year

Concinuous parmafrost
vith sedimencs hav-
ing high ground ice
contants to depchs
graater chan 1 o

Imminent possibilicy
of landslide and
sediment liquifica-
tion

Lass chan 0.5 m

Peat, organic silcsz;
greacer ciian 50
percent stones

1. For drainage charsctarizacion see Canada Soil Information System (Canada Soil Survey Coummitces, 1978).

2. lcs concsncs given in percsnt volime excess ica:

low¢-10%; medium 10-20%; high »20%.

3. Vatar tables are considersd only vhare permafrost¢ i3 absent as a perched water table is generally present whers permafrosc

is prassnc.

from chis parched vatar ctable.

However, only a limjitad and easily controlled amount of wacar would be incroduced £rom mostc excavacions

4. Hazards such as flooding and failures due to man-induced thawing of permafrost are considersd in Flood Hazard (£f1) and

Permafrosc and ice contancs (pf).

5, Stones are defined as clasts having a diameter grester than 6 cm, i.,e., cobbles, coarse rubble, boulders, blocks.




|

118

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 viecinity, 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-environmental 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 glaciolacustrine
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 a 24 m depth in Champagne but went dry, ''probably because of




TABLE: 7.5.2 WATER CHEMISTRY AT CHAMPAGNE

{(in mg/l unless indicated) Approximate Hard-

uMHos _ Surface Water Total ness

~ -+ -+ + + -2 -2 _ _ - = or bissolved (PPm

Sample HCoq Cond. Ca Mg Na K Fe Mn Nog Cl~ So, Po, Aquifer Depth Solids CaCo)

Dezadeash River 48 128 9.7 2.7 1.7% .47 .05 - - - 3.7 - River sample Surface 89 35.3 soft
{Champagne} grab

0?1
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poor construction and corrosion" (intera environmental 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 exposed 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 WVater 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:

Compactibility:

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 chamnels 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 Zecrease
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 zone.

moraine characterized by parallel, smooth,
broad furrows.

soil slowly creeping downslope because cf
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.

soil 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,

gscientific 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.




Mass wastage:
Moraine:

Neoglaciation
(Neoglacial):

Nivation:

Nivation terraces:

Nunatak:

Organics:

Outwash:

Peat:

Peatland:

Periglacial
processes:

Permafrost:

Permafrost
discontinuous:

Permeability:

Physiography:
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the process by which the dislodgement and
down-slope transport of soil 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 composed 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 consisting

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 action.

the thermal condition in soil or rock having
temperatures below 09C persist over two or
more years.

permafrost occuring in some areas beneath
the ground surface throughout a regional
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.




Pleistocene:

Pollutants:

Postglacial:

Quaternary:

Rock glacier:

Solifluction:

Strandline:
Stratigraphy:

Subgrade:

Terrain type:

Trafficability:

Thermokarst:

Polygonal ground:

Seismic activity:
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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,

pertalnlng to the time interval since the
last major glaciation of the Pleistocene
(approximately the last 10,000 years).

the period of time encompassing the 1ast 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 w1th1n
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 Sultabllity 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:
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depressions in the land surface formed
by thermokarst.

lakes within depressions in the land suxface
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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Table 4.4.3.1

Evaluation of Terrain Type Sultebility for Roads in Halnes Junceion .l‘l';l

Terrain, Factors:

G - Good, FG - Falrly Good, F - Fair (marginsl).p
. ' £ - Poor,
U - Unauicable {very poor), I.A. - Individual Muu-::: preferrable.
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Table A.4,3.2 Evaluation of Terrain Type Suitability for Buildings in Haines Junction Area,

Terrain Factors: © - Good, FG_- Fairly Good, F - Fair {marginal) P - Poor.
U - Unsuttsble (very poor), I.A. - Individual Assessmant preferrable.
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Table A.%.3.) Evaluation of Terraln Type Suitability for Sewage Lagoons and Sanicary Landfills in Haines Junction Area,

Terrain Factors: C - Good, FG - Fairly Good, F - Fair (marginal).P - Poor,
U -~ Unsuitable {very poor}, I.A. - Individual Asssswment preferrable.
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Table A.4.3.4 Evaluation of Terrain Type Sultability for Septic Systems in Haines Junctionm Area.

Terrain Factors: ¢ - Good, FG - Fairly Good, F - hirémulnll).l’ - Poox,
U - Unsuicable {very poor}, I.A. - Individual Assessment preferrable.

Terrain Unic Flood Permafrost Bedrock Materiale; Tercain
Symbol and Special Slope Drainage Hazard and lce ltazards Depth Stoninsss Unic Limicing
Conditiona t.‘ﬂ’ {wt) {f1) {pF) {hz} (br) {at} Rating Factors
Ry FG G G EG [} P u u wt ,br
Rn - E-P G G F& G P u ] wt,br,sl
Rs u F I G P-t-rock fali u u ¥ ¢ sh,br,mt
wbuf Ra F-P G [ F 3 P-F F-P P br,at,sl
osd Kn F G G FG-F [ FG PG-F F sl,pf
1", G G 4 G-FG G G P P at
tMm C-FG [+ [ G-FG [ [ P P nt
ol ofuM, 6 G G 6 G 6 P F ut
Lol e Hm G G G G [ G F F wt
il la /M, & 3 [ &-FR G G pB-F P nt
ok Ly f M G G G G-FG G G F F ut
L feMa F-FG FG G P-F G G I3 P pE
e/, F-FG G-FG 6 FG 4 PG F-FG F nt,sl
o E-FG G-FG G [ G G E-P F at,sl
#Es /‘G, [ [ G G F-deflation [ F F at,hz
PTINY A @ G G 6 6 G F-P F at
abvfath 6 & G & G 6 B-F P wt
oLy fuGyp u-p 6 c [ 6 G B-F u 58 ,me
Fim Lp & F-P G P FG-}lquefaction G F-p P pE,me
fim Lo E-P FG-F G P G G E-P P prLsl
fle Lp G-FG F G P-u FG-liquefaction & 3 P pE,me
tHe L,—{ &-FG F G Py FG G [3 ] pE,me
folp 4 F-FG G 3 FG G 3 [ pE,mt
20 /i & E-P G F-F id G v v mt
5.&, G-FG G-FG F-P & G q P I ft,me
she &-F6 G-F6 F-P G 6 G E-P P £1,me
Ll G-FG P-F F-P £6-F FG G E-P ? wt,f1,at
v lg A £-FG FG-F F-? @ G G E-P F £1,me
AN 6-FG FG-P E-p G & G E-P F €1,mt
!f&‘t G FG-F EG-F G [ G F-FG F we, [E
aly ﬁ-s&, G-FG F-P FG FG-F I ] P-u p at wt
nly LA, G-56 E-P EG G G G F-P F wi,mt
by oAy G FG-F FG FG G [ p-U P mt
iAP G FG F-P Ff [ G-FG FG-F ¥ fl,mt
O+ f‘ ﬁr [ P G FG Ffi-liquefaction @ U ] mt Wt
ala P-0 G [+ FG P-U-rock fall G v u s1,hz ,mt
+Com F-p i [ F-FG G [ F6-F F s1,mt
flo Ap-A 6-FG G u & G G P v £1,mt
i Ap-A G-F6 FG ] s 6 6 P v £1,me
,A,.— A G-FG [ u G G G u [} r,mt




Table A.4.3.5 Evaluation of Terrain Type Sultability for Construction Materiala in Halnes Junction Area.

Terrain Factorsa: G - Good, FG - Fairly Good, F - Fair (marginal).P - Faor.
¥ - Imsuitable {very poor), I.A. - Individual Assessmsnt preferrable.

'l‘ernin Unit Flood Fermafrost Bedrock  Materisls; Texrrain
cnniltl.:nn: Specisl i:;;c I(I::;.na;c I(Ianz;rd ::g) Ice I‘l;:;rdl l{):g;h !‘(-::;d.mu E::.: l}:l.nl:ing
ng actors
& G G G ¢ P v u ut, br
LY FG G ] e P-F u ®t, br
LA u-P [ [ [+ F-landalide u-p u v =t, br, sl
rockfall
CW /N Fo-7 FG-¥ [3 rc [ Pr P H wt, br
oy /%, FG-F G [ 6 6 ¥ B-¥ r e
M [ G-FG c ¢ G G ¥ ¥ ot
M G-FG c-FC [ [ c G ¥ ¥ =t
Ae/Mp c FG-G [+ ©-¥G [~ [+ F ¥ =t
wbad M G-FC ¥G-G 4 ¢ [ [ F ¥ wt
¢hmby [ M [ FG-G € [ G c F-p F Rt
AN N G-FG ¢ ¢ G c G ¥G-¥ Fo nt
S fe Mo, FG-F FC 3 F [ [ F-P F pf ot
Ledi ity ro-F FG-7 ¢ ¥c [ G P ) at, wt
S FG-F G-F6 6 [ [ [ FG FG ue, sl
6o/ 5Gp c G G G G c ¥6 L
PLIY AL ¢ 6-¥G ¢ ¢ ¢ ¢ FC-G FG nt
RN A A [ [ [ [ [ [ FG-F FG =
ARYN P-P e [ [ G [ G-FG F sl
t/mby [ F-P ¢ P ¢ ¢ H 3 pE e wr
#/mbn [ G [ F-P [ [ 3 P nt pf
slelr G B-F ¢ P-U G ¢ P e PE ®t wt
dets-b 6 P ] ] ¢ c P u pf mE Wt
4oobp ¢ ¥ ¢ . O-p G [ v U pf =t
Pe-WANY ¢ P ¢ FG G - u-p v mt wt
o G [d F-FG [ [ [ G-FG F 1
WA c FC F-FG 3 < c ¥G-F ¥ £1 mc
A [ | 3 F FC-F F-liquafaction € P r wt ®e £l
‘L.,/,& G F-? F * ¢ [ [ FG-F 4 we £l
R [+ FG-F ¥ G G G FG-G ¥ £1 we
shAt ¢ F FFG © G G F-FG F we £1 ot
AL c r-r ¥c Fe ¢ G ¥ P nt we
by o Ap [ F& G [ [ ] F ¥ ut
Lol Ap ¢ FG-F G c ¢ G P-F P ot
Ap G F FG FG-G G G F-? F ot vt
POul+Pe ¢ v PG ¥C ¢ ¢ Pou v —
Lo P & FG FG-rockfall [ P P ol mt
2Con [ FG [ r-rc FC-landelide [ r-r F pf mt
tfo At s P P-U 6 c ¢ G e £l wt
T F PR ¢ FG P £1 wt
14\,—‘ [ FG P-U [ [ G G-FG P £l




Table A.5.3.1

Evaluation of Terrain Tvype Suitability for Roads in Destruction Bay Area.

Terrain Factors:

¢ - Cood, FG - Fairly Good, F - Fair (marginal),P - Poor.
U - Unsuitable (very poor}, 1.A. - Individual Assessment preferrable.

Terrain Unit Flood Permafrost Bedrock Haterials; Terrain
Symbol and Special Slope Drainage Hazard and Ice Hazards Pepth Stoniness Unit Limiting
Conditions (sl) {wt) (£1) (pf) (hz) (br} (mt) Rating Factors
_mE . e . . . . g . .
tm"‘ [‘[v ['(I [y } G i ['(' I’ |)|
--nky. FG FG G F G G FG I pf
2l . . . .
. F6 FG G F-FG t f FG-G I pf
£la CF G F I'G F G G FG I wt ,pl
K AF' G a -8 'y G G FG 1l il
3Ay G G F-FG EG G G G- G ¥ i
fra At G I IF-FG FG Y G F& I I'l,wt
xBA+ G F-P F-[G P q G F-T » Pt mt
£ As G F-r F-Fi P-U Y G u-r 1 pl,wt ot
#Du .
{-2‘—{ G P-1 FG P-t G G -1 il et wt
£As G F I p-y G : \ .
< { 1 I’ mt ,pl
AN G F-7 F-FG F-r G G F Y wt,pl,mt
gAf » 1
al s G IFG G-F F-FG G G FG-1 I plrymt 11
it
L i3 Y M - = re) - -
sbe G G G F-FG 6 6 HR ik pl
xlp G p P G P-liquefaction G n-p 1 mt I8, h
G G I’- 0 {:-TI'n; N i [N I Il




Table A.5.3.2 Evalvation of Terrain Type Suitability for Buildings in Destruction Bay Area.

Terrain Factors: C - Good, FG - Fairly Good, F - Fair (marginal),P - Poor.
U - Unsuitable (very poor), I.A. - Individual Assessment preferrable.

Terrain Unit Flood Permafrost Bedrock Materials; Terrain
Symbol and Special Slope Drainage Hazard and Ice flazards Depth Stoniness Unit Limicing
Conditions (sl) (wt) {f1} {pf) (hz) {br} {mt) Rating Factors
mE 4 0 (3 0 F G G Fi e 2l
5L FG E( !
mE v FG i'a G F G G FG I pf
S TEN
ats . . . . . .
PN G FG G FG-F G G G-GF ¥ pi
th. Gp G F ’ G-TG T G G FG T wt ,pl
9Ap G G P-U G G-FG G G-FG u r
3A§ G G FG-F G-FG -FG G G-FG Ok ]
fla As G ’ F F FG-F G-FG G FG I mt,[1,prl
xR+ G E-p r F-p G G F-T p mt ol Lt
yiv G F-p r P-U G G r r wt,pl,mt
rQ . - -
;;1;— G F-P FG p-U G G p-U u promt ,wt
3As G FG-T G F-p G o P-F p pf,mt
aC P '
cl_ o G F F-FG -1 1 G F-P P pl,mt
$A¢
_abs G FG FG-F FG-F G Y IFG-F I'G f1,pt,mt
$h¢ 3
alp G-IG G G E6G-T G G FG Fa pi,mt
TR
xLp G r (LAY G P-liquefaction G P-8 ) FF,mt,wt hz

el_ o FG 0 r-1 G-¥G G G I P

r




Table A.5.3.3 Evaluation of Terrain Type Suitability for Sewage Lagoons and Sanitary Landfills in Destruction Bay Area.

Terrain Factors: G - Good, FG - Fairly Good, F - Fair (marginal).P - Poor,
U - Unsuitable (very poor), I.A. - Individual Assessment preferrable.

Terrain Unit Flood Permafrost Bedrock Materials; Terrain
Symbol and Special Slope bPrainage Hazard and Ice Hazards bepth Stoniness Unit Limiting
Conditions (s1) (wt) (£1} (pf) (hz) . {br} (mt) Rating Factors
i:%‘f" G-F G-I G F G G Fe IF pl
-mE. FG-F FG G F G G FG-F I pr,mt
;:.%.L:.' EFG-F FG G F G G F-FG F nf,mt
o Gp G-FG FG-F G I H G I-P k wt,pf,mt
3Ap G G u G G G P-U i rL,mt
LY ' G G F-P FG G G pP-u 1] wt,F1l
fla As G FG-F F P-U G G F-p P pr,me
x A G IFG-F f P-U N G F-P (LN pfmt, 01
+As G FG-F F P-u 6 G FG r pi, 0
G-TG p-u G G F-P r pl,mt ,wi
G E-1 Y G FG-G F pr
I-FG F [N G FG-F 3 pf,I1,mt
FG FG-F G Iy P r mt
G FG G G pP-1 1 mi
r-1 G P-tigyuefaction Y - 1l 1, he,mt

P G G G r P £t ,mt




Table A.5.3.4 Evaluation of Terrain Type Sultability for Septic Systems in Destruction Bay Area

Terrain Factors: G - Good, FG - Fairly Good, F - Fair (marginal),P - Poor,

U - Unsuitable {very poor), I.A. - Individual Assessment preferrable.
Terrain Unit Flood Permafrost Bedrock  Materials; Terrain
Symbol and Special Slope Drainage Hazard and Ice Hazards Depth Stoniness Unit Limicing
Conditions (sl (wt) (f1) (rE) (hz) {br) {mt) Rating Factors
afu FG-F G-FG G P G G F-P P pf,mt
nEy FG-F FG G p G G F-P P pf,mt
Dm
T FG-F FG G P-F G G FG-F P pf
f/aGp G-FG FG-F G P-F G G FG-F P pf
A, G G P-U G G G P-F P f1,mt
ghqe G G F FG G G P-F P mt,fl
fle Qs G F F F-P G G F-P P pf,fl,mt
xA+ 6 F F-FG u G G P-F U pf,mt
tA¢ G F E-FG U G G F-FG U pf
rOu G F-p G-FG U G G F-P U pf,wt,mt
tA¢
. fAe G FG G P-U G G E-P P pf,mt
Q.GP
gloy G F FG P-F G G P P pf,mt
x o5 .
Abks FG G-FG G-FG F-P G G F-P F pf,mt
xRy
.-.'F-{h_ 6-FG G G F-P G G FG-P F pf
thEm
LY S G P P-U G P-liquefaction G F-P u £l ,wt,hz
al_a G-FG G P FG G G P-F P £1,nt




Table A.5 3.5 Evaluation of Terrain Type Suitability for Construction Materials in Destruction Bay Area.

Terrain Factors: G - Good, FG - Fairly Goad, F - Fair (marginal),P - Poor,

U - Unsuitable (very poor), 1.A. - Individual Assessment preferrable.
Terrain Unit Flood Permafrost Bedrock Haterials; Terrain
Svmbol and Special Slope Drainage Hazard and Ice liazards Depth Stoniness Unit Limiting
Conditions {s1) (wt) (£1) (pf) {hz) (bx) {mt) Rating Factors
mEy ¢ FC ¢ F ¢ ¢ F ¥ pE e
t Mm
by ¢ T G F G G F F pl e
"y
aaw - - e .
tMm G FG-G G F ¢ G F-FG . F pE mt
§/a.Gp G r G ¥ S G FG-F F pl wt nt
4 Ap C ¢ P G d G FG p £l
34 ¢ ¢ F F_ ¢ c FG F £1
£/a Ay G F F FC a G FG-F F £1 wt mt
A c P-F FC-F P-H ¢ G U L mt pf
A e P-F FG-F P-U ¢ G 13 L : mt pf wt
;O: G | Y u-p G G u ¥ mt pf wt
e } Loy
obp G F-FG G r Y c P-u P mt pi
e ¢ F-P FO-F F a G F-P F mt vt pl
x
okt c ¢ FG-F F-FG ( G F-FG ¥ mt pf [l
A
st c ¢ o FC-F C G F-FC ¥ we pf
¢ Mo
s s . : f1 mr wi
L G P tr-p G F-liquefaction ¢ P 1
x-P
Lo ( ¥ P & ¢ G FG-G r L4




Tablea ,6.3.1

Terrain Factors:

G - Good, FG - Fairly Good, F - F
U - Unsuitable {very poor), 1.A.

ivaluation of terrain type suitahility for Roads in Burwash Landing Arvea

air (marginal).P - Poor.
- Individual Assessment preferrable.

Terrain Unit Flood Permafrost Bedrock Ilaterials; Terrain

Symbol and Special Slope Drainage Hazard and Ice llazards Depth Stoniness Unit Limiting,
Conditions (sl) {wt) (f1) (pE) (hz) (bx) (mt) Rating  Factors
AN FG-G FG-F ¥ F G f I ¥ pl,wt

~+ Hn\

mEy G FG G I G G F6 ¥ pr

+M,

mEy G FG G ¥ G G G-F6 I pr

(aC+ M)

%;. G P FG-T r-F G t P r mt ,wt,pt
sAg G G G it o B G Fe pl
al.y_ G G G G G G G G
L

sl G E G [t G G FG- 1 ¥ wi,mt




Table A.6.3.2 LEvaluation of terrain type suitability for Buildings in Burwash lLanding Arca

Terrain Factors: G - Good, FG - Fairly Good, ¥ - Fair {(marginal).,P - Poor.
U - Unsuitable {very poor), I.A. - Individual Assessment preferrable.

Terrain Unit Flood Permafrost Bedrock Haterials; Terrain

Symbol and Special Slope Drainage Hazard and Ice llazards Depth Stoniness Unitc Limiting
Conditions (sl) (wt) (f1) (pf) {hz) {br) (mt} Rating Factors
mE .

—= FG-6G Fii-F G F G 3 Y :

M ( I*t 1 pl,wt
nEy G FG 6 I G G e y pr

M,

mE v G FG G F a G G- FG F pr

o6 G P I'G-F pP-F Y 3 ¥ ;
op G P p wi,mt ,pl
3A+ G G G G 6 3 G ki pr

al o G G G G [ G ¥ 6

afe

.-§L—,b_ G F G IFG-F G o G-1G I wi




" Evaluation of terrain type suitability {or Scwage Lagoons and Sanitary Landfills in Burwash Landing Avea
Table A.6.3.3

Terrain Factors: G - Good, FG - Fairly Good, F - Fair (margipal),P - Poor.
U - Unsuitable (very poor), 1.A. - Individual Assessment preferrable.

Terrain Uait Flood Permafrost Bedrock Mate{ials; Te;rain L
Symbol and Special Slope Drainage Hazard and Ice Hazards Depth Stoniness Unit Limiting,
Conditions (sl} {wt) {f1) {pf) (hz) (br) {mt) Rating Factors
ﬂ%i FG-¥ FG G F-F6 G G FG F pr,sl

5

-'-"%L G iG G IG-F G G G re prowt ,mt
e

nk oy G FG G F-FG G G ep P mt ,pl
(o & + # H)P

%" : G P FG-F P-F G IH P-u r wt,pi,wt

P

afe G G G G-T6G G G 4 P mt

al v G G G G G G U u e

afs

sb g ‘ G F IH FG-1 G IH P P wt

ah¢




Tabl .6.3. : ; . . . . .
able 4 3.4 livaluation of terrain type suitability for Septic Systems in Burwash Landing Area

Terrain Factors: G - Good, FG - Falrly Good, F - Fair (marginal),P - Poor.

U - Unsuitahle (very poor), L.A. - Individual Assessment preferrable.
Terrain Unit Flood Permafrost Bedrock Materials; Terrain
Symbol and Special Slope Drainage Hazard and Ice llazards Depth Stoniness Unit Limiting
Conditions {sl) (wt) {(f1) {pf) {hz) {(br) (mt) Rating Factors
m E . - el -
:-H—‘L EG-F EG G p G H E-P p pi,mt
m
_.':_iir:l.f._ . G FG G P q G F-p r pf,mi
P
':__E,.'-.’__ M G H P-T O G F-FG I nl
(«C+1Mm),
BOPL G P FG- 1 P-F ' G r 0 ot wt,pl
3he H G G F-EG « G P-¥ p nt
9_-'_%\-.2_ G G G FG r 5 -1 p mt
3¢
sL g G E G P-F G 0 F-1 " plL st ,m




Table A.6.3.5 Evaluation of terrain type suitability flor Construction Materials in Burwash Landing Areca

Terrain Factors: € - Good, FG - Falrly Good, F - Fair (marginal).,P - Poor.

U - Unsuitable (very poor), I.A. - Individual Assessment preferrable,
Terrain Unit Flood Permafrost Bedrock Haterials; Terrain
Symbol and Special Slope Drainage Hazard and Ice llazards Depth Stoniness Unit Limiting,
Conditions {sl) (wt) (£1} {pf) (hz) {br) {mt) Rating Factors
miE . .
—_ G i"-FQ G I G 0 : :
M. I 1 plr,mt
mEy G FG ' G F G G F ¥ pl,ut
tHP
mEy G FG 6 E G 0 FG-F i 1)
D6 G u i P q G U 1] wt,mt,pl
Op
af¢ G s G-FG FG G 6 G G pl
aly G G G FG G G G G pr
3A¢
sb.p G F-p -1 P-F o “ F-p p peLwt ,mt




Table A.7.3.1 Fvaluation of Terrain Tvpe Suitability for Roads in Champagne ATea.

Terrain Factors: © - Good, FG - Falrly Good, F - Fair (marginal).P - Poor,.

U - Unsuitable (very poor), L.A. - Individual Assessment preferrable.
Terrain Unit Flood Permafrost Bedrock Materials; Terrain
Symbol and Special Slope Drainage Hazard and Ice Hazards Depth Stoniness Unit Limiting
Conditions (sl} (wt) (fl) {pE) (hz) (br) {mt) Rating Factors
s En FG-F G C ¢ F-deflation G FG-F F hz sl mt
blow-outs
E,
{F% G FG G FG FG-liquefaction G ¥ F mt
fx’% F-P G ¢ ¢ FG-deflation G FC ¥ sl hz
sEp c-Fe G G FG FG-deflation G F-FG F mt
ke blow-outs
€
‘%t% G-FG FG G FG-F FG-liquefaction G F 13 mt pl
ﬁl; G-FG G C FG FG-liquefaction € F-FG F wt:
;EL G-FG FG H G F-deflation G FG-G F hz
sUe
skv G FG G G G G FG-G FG mt wt
stlp
Lo G P FG FG-F F-liquefaction G F-p P wt mt
Ap G P-F P-U G-FG. F-liquefaction G F ) f1 wt




Table A.7.3.2 Evaluation of Terrain Tvpe Suitability for Buildings in Champapne Area.

Terrain Factors: G - Good, FG - Fairly Good, F - Fair (marginal),P - Poor.

U - Unsuitable (very poor), I.A. - Individual Assessment preferrable.
Terrain Unit Flood Permafrost Bedrock Hlaterials; Terrain
Symbol and Special Slope Drainage Hazard and Ice liazards Bepth Stoniness Unit Limiting
Conditions (sl (wt) (f1) (pf) (hz) (br) {mt} Rating Factors
SEn FG-F G G G F-deflation G FG-F F sl hz
blow-outs
‘t%- G FG G FG FG-liquefaction G FG~F FG mt wt
st:-r F-P G G G . FG-deflation G G F =1l
L%
sEpb G-FG G G FG F-deflation G FG-G T hz mr
e blow-outs
sky G-FG FG G FG-F FG-liquefaction G FG-F FG mt wt
LI
ﬁft; G-FG G G G FC-liquefaction G FG FG hz mt
JEp G-FG FG G G F-deflation G FG-G F hz mt
sLﬂr
sbv Q FG G G G G FG ¥G mt wt
PUE
ple G P C FG-F F-liquefaction G F-P P wb tt
Ay d F-P U ] F-liquefaction G F u (1wt




Table A,7.3.3 _Evaluation of Terrain Type Suitability for Sewage Lagoons and Sanitary Landfills in Champagne Area.

Terrain Factors: G - Good, FG - Fairly Good, F - Fair (warginal),P - Poor,

U - Unsuitable (very poor), I.A. - Individual Assessment preferrable.
Terrain Unit Flood Permafrost Bedrock HMaterials; Terrain
Symbol and Special Slope Drainage Hazard and Ice Hlazards Depth Stoniness Unit Limiting
Conditions (sl) (wt) (E1) (pf) (hz) (br) {mt) Rating Factors
sEM
F G G G F-deflation G F-P P mt
blow-outs
E
J'T:_ G FG G FG FG-liquefaction G FG FG wt pf mt
(3
SE" P-U G [ G FC-deflation G P-F P sl mt
1“?!‘1
<E G-FGC G G G FG-deflation G F-P F mt
-EE-%. bilow-outs
E,
SV G-FG FG G ré- G- £ ; 3
_?EF. F ¥G-liquefaction G F F mt
<Eb G-FG G G G FG-liquefaction € F-P P mt
e
-0 G-FG FG G G FC-deflation G P-F p mt
5:5 c FG G G G c P-F P mt
5:{? G P G FG-F FG-liquefaction G F P wt mt
T
FG-liquefaction G F U fl wt mt



Table A.7.3.4 Evaluation of Terrain Tvpe Suitability for Septic Systems in Champarne Area.

Terrain Factors: O - Good, FG - Falrly Good, F - Fair (wmarginal),P - Poor.

U - Unsuitable (very poor), I.A. - Individual Assessment preferrable,
Terrain Unit Flood Permafrort Bedrock  Materials; Terrain
Symbol and Special Slope Prainage Hazard and Ice llazards Depth Stoniness Unit Limiting
Conditions (sl) (wt) (f1) (pf) (hz) (br) {mt) Rating Factors
sEx F G G G FG-deflation G FG T s1
blow-outs
L£l|' .
P G FG Y F FG-liquefaction G P-F P iz mt pfl
€
o P-U G G G G G F-FG r s1 mt
-E
2 ; G-FG G G G FG-deflation G . FG FG hz mt
g. blow-outs
sk
PIS G-FG G-FG G F FG-liquefaction G F¥-FG F mt
E
'%t%* G-FG G G ¢ FG-liquefaction G FG FG hz mt
sEb G-FG G-FG G G FG-deflation G FG FG hz mt
G G G H FG-F FG hz wt
G F-P FC-liquefaction G P-F P wt wmt pf
u G FG-liquefaction € F-P U f1 wt mt




Table A.7.3.5 Evaluation of Terrain Type Suitability for Construction Materials in Champagne Area.

Terrain Factors: G - Good, FG - Falrly Good, F - Fair {marginal),P - Poor.

U - Unsuitable (very poor), I.A. - Individual Assessment preferrable.

Terrain Unit Flood Permafrost Bedrock  Materials; Terrain
Symbol and Special Slope Drainage  HRazard and Ice Hazards Depth Stoniness Unit Limiting,
Conditions (sl) (wt) (£1) (pf) (hz) (br) {mt) Rating  Factors

sEn FG ¢ G ¢ r-deflation G F F mt

fE“ c ¥G G FG FG-liquefaction G r r mt

:sf F-FG G G G G G G FG s1

:2; G c G FG FG-deflation G F-P F mt

?E'— G G C G FG-liquefaction G P P At

E_‘:{" G G G TG FG-liquefaction G F-P F mt

jg_ G G o G FG-liquefaction G F r mt

2P G FC G c G G F F mt

:L; G v G FG FG-liquefaction G u-p u mt wt
shp G P P-F G FG-liquefaction G r r mt wt [l




APPENDIX B

Grain Size Analysis
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) j K. Pains & FAssociates Ltd.
- . CONSULTING AND TESTING ENGINEERS
PR uken” LIENT Terrain Analysis & |CATE RECORDED
Yukon Mappine Oct./79
JRP FILE: SAMPLE TYPE DEPTH HOLE NQ IFIELD NO, LAB NO.
LABORATORY TESTING REPORT
GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
seve [TNER| e [RrineR Dia.MerMen| D1, Permen
sat | N0 s | m i P MATERIAL TYPE % OF TOTAL SAMPLE
2" 10 99,2 ,055 1100 {.004167.6
1% 20 [98.9 039 {97.9
1 40 |98.5 . 028 96.8
374 100 198.0 020 196.5
1/21100 [200 J97.6 L.014 196.0
3/8199,5 010 |94.9
4 199.4 L. 007 | 20.6
L005 |[81.Z
I B L Bt Rl Rl - W0 B PARTICLE SHAPE ANALYSIS
Sandy Silty Cl ROUND
SUS - ROUND
ANGULAR
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CRUSH COUNT ——____ % AT
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. ' elum NZE 00 MNLLIMETERS g
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CANADA STANDARD SIEVE SizEs :
.CLAY {M.ASTIC) TO SAND GRAVEL
SILT (MON-PLASTIC) FINE | wmepiwmw  [coarse | rne | coanst
LABORATORY'S REMARKS DATE SAMPLED
— Washed Sieve. oare Recervep . Aug. /79
TECHNICIAN(S) —a 1S & 15
CHECKED BY
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o CONSULTING AND TESTING ENGINEERS
PROJECT CATE RECORDED
' CLIENT Terrain Analysis &
' Yukon' MaDD)i’ng Oct./79
_ , SAMPLE TYPE DEPTH HOLE NQ. FIELD NO. LAB NO.
JRP FILE:y 1qq0 | " 8Y 84 #25
l LABORATORY TESTING REPORT
' GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
weve [PTNER] e [ FiveR Dia.Mmer| Dy, Pernen ‘
' are | 001 e | o “2" | MATERIAL TYPE % OF TOTAL SAMPLE
2" 10 p9.8 057 {67.9].005116.9
1k 20 199.5 042 160.9
1 40 P8.0 L 031 54,7
3/4 100 189.8 L022 147.8
1/27 200 77.9 L016 {41.6
3/8 L 012 | 35.5
. 4 1100 (009 [20.7
006 [20.3
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l T e R r‘,.}o 1 PARTICLE SHAPE ANALYSIS
Clayey Sandy SHlt AOUND
EUB - ROUND
. ANGULAR
SUS ~ ANGLAR
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. CRUSH COUNT . Y% EoCEs
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- -
$3385 838283333 g z
1s.4] Q
A
' w o
[ +] n
/f
1 = -
[}
w 02z
: 7 :
' e s0 &
[ ad ‘ [
. 5 z
gto / 40 g
' 30 // TO
0 4 AL, »0
l 0 %0
° . 100
00 080 0 4 NWW0 ¥ KN 4 g vy M iy 2T 3T 4
CAKADA STANDARD SIEVE $IZES .
' LAY (PLASTIC) TO SAND GRAVEL
SILT (NOM-PLASTIC) Fve | meoww  [coarse| rive | coanst
. LABORATORY'S REMARKS DATE SAMPLED
- Washed Sieve, DATE RECEIVED ... fu8:/79
TECHNICIAN(S) 1s & 1s
' CHECKED BY
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CONSULTING AND TESTING ENGINEERS

PROJECT ‘Y k . CLIENT Terrain Anal}’SiS & DAT.E RECOROED
ukon Mapping Oct./79

. . SAMPM.E TYPE DEPTH HOLE NQ FIE 0, LAB NO.

JRP FILE:, oo %y M

LABORATORY TESTING REPORT

GRAIN SIZE ANALYS!IS ' PETROGRAPHIC ANALYSIS
% FINER % FINER Dia.,[™FMer|Dia, [Mermen '
SIEVE SEVE *
porhd o o . o | | MATERIAL TYPE % OF TOTAL SAMPLE
2" 10 13.7
1% 00 | 20 B3.9
1 P8.T |40 b4.5
374 P56 1100 8.9
1/289.4 1200 (4.6
378791
4 B9.9
e e e
NATURAL
N T el Bl Bl - N PARTICLE SHAPE ANALYSIS
Gravelly Sand ROUND
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ANGULAR
SUD - ANGAAR
CRUSH COUNT % ;‘::'m
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LT (NOW-PLASTIC) FnE | weowm  [coamse ] rine | coanst
LABORATORY'S REMARKS ' DATE SAMPLED
~ Drv Sieve, DATE RECEIVED Aug./79
TECHNICIAN(S) 1s & 1s
CHECKED &Y
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g. c/() Paine & FHssociates L.

CONSULTING AND TESTING ENGINEERS

PROJECT - Analysgis & |DATE RECORDED
"Yukon " CLIENT Terrain Mgzniigs oct. /79
] . SAMPLE TYPE DEPTH HOLE NQ FIELD NO. LLAB NO.
JRP FILE:y 1898 1 512 26
LABORATORY TESTING REPORT
GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
%P INER %, FINER Dia.[erweaipia, Mermen ‘
e | O & N N e L MATERIAL TYPE % OF TOTAL SAMPLE
2" 10 {100 L 059 163.14.005115.3
1 20 [99.6 L 044 155.8
1 40 196.9 L032 [48.3
3/4 100 [88.7 L 023 139.8
1/2 200 73,7 .017 134.9
378 L 013 129.8
4 009 | 24,7
ﬁ“:t_()_gﬂ 19.9%
MATURAL
Mol aassincanion ”"-T saEE PN RS PARTICLE SHAPE ANALYSIS
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SUB - ROUND
ANGULAR
SUB - ANGUL AR
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CRUSH COUNT % ——T
T GRAIN MZT v MILLIMETERS 8
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CANADA ETANDARO SIEVE BiZES :
CLAY (PLASTK) TO N0 SraveL
SILT (NON-PLASTYC) FINE MEDIM  [coarse| rNe | coanss
LABORATCRY'S REMARKS DATE SAMPLED
—— .- Washed Sieve, DATE RECEIVED Aug,./79
TECHNICIAN(S) 1s & 1s
CHECKED BY
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CONSULTING AND TESTING ENGINEERS

PROJECT \ CLIENT Terrain Analysis & (PATE RECORDED
Yukon Mapping Oct,./79
JRP FILE: SAMPLE TYPE DEPTH HOLE NQ FIELD NO. LAB NO.
Y-1898 1 8Y 6 34
LABORATORY TESTING REPORT
GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
sieve | PFVER| Ceve % FINER Dia.[%FMERID{ 5, Mermen ’
SIZE w:;m $I2€ “:" mm  |m N n';rr MATERIAL TYPE % OF TOTAL SAMPLE
2" 10 J100 008 185.21.005123.6
1% 20 [99.7 L 042 178.8
1 40 [99.2 L 031 [68.6
3/4 100 196.3 023 157.6
1/2 200 PZ2.0 . 017 150.2
3/8 L012 [43.0
4 1009 | 34.0
006 |27.6
oy ——
F;m
Y| aasmcanos | b= | he e [T%T se PARTICLE SHAPE ANALYSIS
Sandy Clavevy Silit ROUND
SUS - ROUND
ANGULAR
SUB - ANGUALAR
. FLATS
CRUSH COUNT % T
" ' GRAIN SIZE v MILLIMETERS ° 8
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CANADA STANDARD SIEVE SIZES
CLAY (MLASTIC) TO SANO SraveL
SILT (NON-PLASTIC) evge | mebiow  [coamse | rine | coamst
LABORATORY'S REMARKS DATE SAMPLED
- WashedSieve,. OATE RECEIVED Aug, /79
TECHNICIAN(S) 1s & 1s
CHECKED 8Y
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Paine & Hssociates Ltd.

CONSULTING AND TESTING ENGINEERS

PROJECT

"Yukon' LIENT Terrain Analysis & [PATE RECORDED
ukon Mapping Oct./79
JRP FILE: SAMPLE TYPE DEPTH HOLE NQ FIELD NO. LAB NO.
Y-1898 1 gY 8 28
LABORATORY TESTING REPORT
GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
seve [TNER] e [Rrine Dia.[wrenipia, Mernen '
sze | 0 L | om i e MATERIAL TYPE % OF TOTAL SAMPLE
2" 10 [91.9 .060 {1 68.21005 [27.2
1k 20 [86.4 .044 1 63.8
1 40 182.0 .032 160.1
3/4 100 174.7 L0231 56.4
1721100 {200 [67/.1 016 | 54.6
3/8]98.9 012 149.5
4 1954 .009 141.9
OUb | 35.0
N I L el Bl Bl - N s PARTICLE SHAPE ANALYSIS
Clayey Sandy Silt ROUND
SUB - ROUND
ANGULAR
SUB- ANGULAR
CRUSH COUNT % s

GRAIN SIZE (N MLLIMETERS
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CANADA STANDARD SIEVE $IZES .
LAY (PLASTIC) TD SAND GRAVEL
SIL.T (NON-PLASTIC) EINE [ MEDIUM } COARSE FINE | COAREE
LABORATORY'S REMARKS DATE SAMPLED
— - Washed Sieve DATE RECEIVED Aug./79
TECHNICIAN(S) I L8 & 18
CHECKED BY _
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CONSULTING AND TESTING ENGINEERS

PROJECT "Yukon' LIENT Terrain Analysis & [PATE RECORDED
uxon Magping Oct./79
JRP FILE: SAMPLE TYPE DEPTH HOLE NQ FIELD NO, LAB NO.
Y-1898 ' SP 1 #16
LABORATORY TESTING REPORT
GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
[ FINER % FINER Dig . [ernNER D5, PeFineR '
var | 2o e | o F:::" m | MATERIAL TYPE % OF TOTAL SAMPLE
2" 10 33.1
1% 100 20 {15.6
1 [98.41] 40 | 6.8
3/4197.7 1100 11.0
1/2192.8 {200 4
3/888.5
4 0.4
meq
Tho|  asdicanos | We | Pl f o PR ae PARTICLE SHAPE ANALYSIS
Gravelly Sand ROUND
UB - ROUND
ANGULAR
SUB =~ ANGULAR
PLATS
CRUSH coL NLELES
.o o GRAIN SITE N AMLLIMETERS g
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CANADA STANDARD SIEVE $IZES :
GLAY (PLASTIC) TO SAND SRavEL
SILT (NOM~ ML ASTIC ) FINE |  WEDWM  |COARSZ | FiNE | coArst
LABORATORY'SnﬁéMASRfS DATE SAMPLED
ry Sieve, DATE RECEIVED Aug,/79
TECHNICIAN(S) ls & 1s
CHECKED BY
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g. cﬂ) Paine & 045505:&41&51 L.

CONSULTING AND TESTING ENGINEERS

PROJECT

"Yukon ' LIENT Terrain Analysis & [DATE RECORDED
ukon Manping Oct./79
JRP FILE: SAMPLE TYPE DEPTH HOLE NG FIELD NO. LAB NO.

Y-1898 89 PY #15
LABORATORY TESTING REPORT
GRAIN SIZE ANALYS!IS PETROGRAPHIC ANALYSIS
eve [N e e Dia.[%rver|Dia. Permen '
s | 0 e | S L e L MATERIAL TYPE %. OF TOTAL SAMPLE
2" 10 54.7
13 20 ®¥2.0
1 100 40 117.0
3/4198.6 100 1 1.5
1/2189,8 [200 A
378182.9
4 68.4
— — e %
werm
T el e R - N PARTICLE SHAPE ANALYSIS
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SUB- ROUND
ANGUR AR
SUB - ANGULAR
CRUSH COUNT % :::“
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CANADA STANDARD SIEVE SI12ES .
CLAY (FLASTIC) TO Ano SRAVEL
SILT (NON-PLASTIC) Fve | weoww  [coamse | rne | cosnse
LABORATORY'S REMARKS DATE SAMPLED
- Dry Sieve paTe RecEiveD _ Aug. /79
TECHNICIAN(S) 1s & 1s
CHECKED BY )
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CONSULTING AND TESTING ENGINEERS

PROJECT DATE RECORDED
1 LIE T in Analysis &
'"Yukon NT errain Mgin)ilrsms Qect,/79
JRP FILE: SAMPLE TYPE DEPTH HOLE NQ FIELD NO. LAB NO.
Y-1898 SY 78 #3
LABORATORY TESTING REPORT
GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
% FINER o, FINER Dia.Merar|D{a, Mernen o
Sae | L8 s L3 L e L MATERIAL TYPE % OF TOTAL SAMPLE
2" 10 {70.2
1l 20 [49.1
1 40 j17.2
3/41100 1100 | 2.2
1/2198.5 (200 1,1
3/8195.8
4 186.0
= =
R e e R N PARTICLE SHAPE ANALYSIS
Gravelly Sand ROUND
SUB - ROUND
ANGULAR
SUB - ANGULAR
‘ FLATS
CRUSH COUNT % pr—

SRAIN SITE N WLLINETERS
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CANADA STANDARD SIEVE $IZES ,
CLAY (M ASTIC) TO SANG srAvVEL
$ILT (NOW-PLASTIC) Fve | wmeowmw  [coarsE | rne | coanst
LABORATORY'S REMARKS DATE SAMPLED
= Dry Sieye DATE RECEIVED Aug./79
TECHNICIAN(S) 1s & 1s
CHECKED BY
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g R, Paine & Hssociates L.
. P CONSULTING AND TESTING ENGINEERS
PROJECT "Yukon CLIENT Terrain Analysis & |DATE RECORDED
uxon Mappine Oct./79
JRP FILE: SAMPLE TYPE DEPTH HOLE NG FIELD NO. LAB NO.
l ¥-~1898 1 8Y 95 #2
l LABORATORY TESTING REPORT
l GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
% FINER %, FINER Dia.[rMr{Dis, Peren '
Pl U R i U ' MATERIAL TYPE % OF TOTAL SAMPLE
an | weeeT weaT weRNt wENT
2" ©1,.7 |10 b7.3
1% Bg.o| 20 b2.7
1 g2,7 ] 40 2.3
. 375 h 9. 3 1100 57
17276 7 ]200 | 4.7
3/8174.6
' 7 [71.3
— T IMATURAL)
l e T T el Bl Bl - 3 e PARTICLE SHAPE ANALYSIS
Gravelly Sand ROUND
SUB = ROUND
ANGULAR
' SUB = ANGULAR
. FLATS
' CRUSH COu % NEEDLES
- - QRAIN SIZE v MILLIMETE RS g
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CANADA STANDARD SIEVE SUZES
CLAY (FLASTIC) TO SAND GRAVEL
SILT (NON-PLASTIC} FINE | MEDIUM  [coaRsE| rinE | coamst
LABORATORY'S REMARKS DATE SAMPLED ,
' = Dry Sieve, OATE RECEIVED ___ Aug./79
TECHNICIAN(S) LS & 18
' CHECKED BY
Y
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CONSULTING AND TESTING ENGINEERS

PROJECT DATE, RECORDED
LIENT Terrain Analysis &
"Yukon' Manoznz Oct./79
) \ SAMPLE TYPE DEPTH HOLE NQ FIELD NO. LAB NO.
JRP FILE:y 1898 {93 pY 417
LABORATORY TESTING REPORT
GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
SIEVE o FINER SEvE % FINER Dia.[wFNER|Dia. %R '
see | 0 e | o ":“ - MATERIAL TYPE % OF TOTAL SAMPLE
2" 10 _B2.7
it 20 B2.9
1 nog 140 18,6
3/4B6.0 100 17,9
1/20.8 {200 16.0
3/8185.8
4 [71.8
= %‘”‘“_‘“
IATURAL)
ot aasmmcanon | M-l e | e o PARTICLE SHAPE ANALYSIS
Gravelly Sand. NOUND
$UB - AOUND
TANGULAR
SUD = ANGIRLAR
. FLATS
CRUSH COUNT %y atocss
. GAAIN BITE N VMLLINETERS 3
83888 25883832 g g
100 [+]
20 [ +]
[ ) / >0
ro // "
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5 30 A 50 E
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£ 40 v 0 g
30 /I‘ ™
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10 ! - ”?0
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° 00 T M0 S0 W00 B 08 4 W a i riad
CAMADA STANDARD SIEVE S$12E8
LAY (PLASTIC) TO 3AND GRAVEL
SILT (NON-PLASTIC) FINE MEDWW  [COARSE | FINE | CoaRag
LABORATORY'S REMARKS DATE SAMPLED
S DATE RECEIVED __ Aug./79
y X TECHNICIAN(S) s & 1s
CHECKED BY |
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) Cj K. Paine & Hssociates Ltd.
l 5 CONSULTING AND TESTING ENGINEERS
PROJECT : : s |OATE RECORDED
'"Yukon ' CLIENT Terrain QZiiiziS oce. /79
. . MPLE TYP ,
l JRP FILE'Y-1898 SAMPLE £ DEPTH HOLE NQ 'F'ELPSEORY LA}?GNO
' LABORATORY TESTING REPORT
' GRAIN SIZE ANALYSIS ' PETROGRAPHIC ANALYSIS
seve |7V eve % Finen Dia.[%erEriD{g, [%FivR )
wre | o0 e | e L e MATERIAL TYPE % OF TOTAL SAMPLE
. 2" 10 89,3
1ls 20 l64.7
1 100 40 130,7
. 3/4199.4 1100 11,0
1/2198,8 [200 6
3/8197.8
' 7 195.6
_MM
ke —rn
' T R B Rl - e PARTICLE SHAPE ANALYSIS
. Sand ROUND
U - ROUND
l ANGULAR
SUB - ANGULAR
_ PLATS
l CRUSH COUNT e % o
l GRAIN MZE N MRLIMETERS ‘ g
4 [ 4
RERIAREREREL 2 g,
' 0 |~ o
[ ] -]
' ” VA %
! o Py
3 /i i
' E %0 ;{ 0¥
: x ¥
g0 i s 5
' 30 ™
0 // =0
l [[-] 20
1 00
° W00 K0 500N I0 W BT 8 dATW e it e
CANADA STANDARD SIEVE 31283 J
' CLAY (MLASTIC) TO $AND GRAVEL
SILT (NON-FLASTK ) Fne | weoww  Jooarse | rive | coanst
LABORATORY'S REMARKS DATE SAMPLED
- Dry Sieve. DATE RECEIVED Aug./79
TECHNICIAN(S) 1s & 1s
' CHECKED BY




e : , - . 5
< (;.7 cA) Pains & c4awcuuf£5. L.
o CONSULTING AND TESTING ENGINEERS
PROJECT "Yukon ' CLIENT Terrain Analysis & |GATE RECORDED
ukon Mapping OCC./79
l JRP FILE: SAMPLE TYPE CEPTH HOLE NQ FIELD NO. LAB NO.
Y-1898 1 57 py #23
i LABORATORY TESTING REPORT
' GRAIN SIZE ANALYSIS ' PETROGRAPHIC ANALYSIS
wgve [RINER] L e Dia.[%rer{Dia. Pernan '
. sze | o0 ] wae | T | ey | W0 o MATERIAL TYPE % OF TOTAL SAMPLE
2" 10 J42.2
1 20 27.7
1 J100 ] 40 [15.5
3740531100 ] 5.5
1/2176.8 1200 [ 2.7
3/8170.0 -
' 4 156.5
N ——
SAMm UNIFIED NATLRAL,
l n, asssricarion | V- | R | RL e ] Re PARTICLE SHAPE ANALYSIS
Gravelly Sand ROUND
SUR - ROUND
‘ ' ANGULAR
| SUB - ANGLALAR
. FLATS
l CRUSH % WEEDLES
' " GRAIR. MIT v ML LIMFTERS 3
$838E 835823888 g 3
100 [+]
' b /) ©0
/ 2
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. -
g «© ’4(/ e g
' E so / 0 &
. x .E
g o A ok
pd
l 30 ){ ™
10 4 20
/‘{ \
l 10 ] »
o [ Sl 100
00 KOB0 50 40 W 20 M 108 PR VRV N VRO Tl L )
CANADA ETANDARD SIZVE SI12E8 ‘
' CLAY {RLASTIC) TO SAND GRAVEL
' SILT (NOM-PLASTIC ) Fve | weoww  [coamsz | rwe | coanst
' LABORATORY'S REMARKS DATE SAMPLED
- Dry Sieve, DATE RECEIVED Aug./79
TECHNICIAN(S) oo 1S & 1S
' CHECKED BY
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' > (;Z c/? Paine & 0415.ocl.aé£1 Lt
: e 1 CONSULTING AND TESTING ENGINEERS
PROJECT \ CLIENT Terrain Analysis & |OATE RECORDED
Yukon Mapping Oct./79
JRP FILE: SAMPLE TYPE DEPTH HOLE NQ FIELD NO, LAB NO.
Y-1898 SY 39 29
l LABORATORY TESTING REPORT
' GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
siove [T e [N ren Dia.Merveripia, Mrmen '
2" 10 79.2 L060 [60.4].0051 9.0
1% 20 §73.0 L 044 153.5
. T |on | 40 [69.2 (033 | 44.7
374196.1 1100 (6.0 L 024 [33.9
1/2190,5 {200 j61.2 018 {26.0
3/8188.5 013 ]20.1
. 5 183.4 . 009 | 14.9
L 007 1 11.2
IATURAL
. R e el Rl - PARTICLE SHAPE ANALYSIS
Clayey Sandy Silit ROUND
U9~ ROUND
l ANGULAR
SUB - ANGULAR
. PLATS
' CRUSK COUNT e Yo pr—
l . GRAIN SIZE ™ WNLUIMETERS g
88385 8388328 g 3
100 ’ )
§ > o
//', w
: l " — — 0
- [-]
| Fw T “i
' f 30 . 50 &
: x " z
Vs bt
§40 4 [ 1] é
l 30 / n
20 ,‘/ L)
e
l 0 & 20
o N R R TN B e v o o e
CANADA STANMDARD SIEVY SIZES ;
l QLAY (MLASTIC) YO BAND SRAVEL
SILT (NOW-PLASTIC) Fing | weoww fcoarsz| rine | coansz
. LABORATORY'S REMARKS DATE SAMPLED
= Washed Sieve. DATE RECEIVED Aug./79
TECHNICIAN(S) wpmiS & 18
' CHECKED 8Y
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CONSULTING AND TESTING ENGINEERS

Paine 5‘ FHssocitates Lt

PROQJECT DATE RECORDED
' LIENT T in Analysis &
"Yukon C errain MZ:D{?IES Oct./79
. . SAMALE TYPE CEPTH HOLE NQ FIELD NO. LAB NO.
JRP FILE:y ,oo0 1 78y 40 27
LABORATORY TESTING REPORT
GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
geve [PFNER| L R Dia.[err|Dia, Perven '
A L e R N e MATERIAL TYPE % OF TOTAL SAMPLE
2" 10 154,53 ,068 | 24.3(.00514.4
1 l1nn 20 41,7 .049 119.4
T Jaq 7] 40 133.9] [036 [15.0
37 [oq 7 1200 26.2] [026 [13.5
177z~ 11200 [20.8] [018]10.8
3781707 013 | 8.6
4 leg s .009 ] 7.5
. 007 5.5
SAMP " o T ATURAL ]
Mo | aasweicanon | W= | Pe | oee [ RT g PARTICLE SHAPE ANALYSIS
Clayey Silty Sdnd ROUND
8 - ROUND
ANGULAR
SUA - ANGULAR
. FLATS
CRUSH COUNT % WCEDLES
) GRAIN MITE O WM LIAETERS 3
AR AR R R g 3
100 ]
-0 / ©
(%) A 20
™0 )r/ N
o
feo - “f
¢ . ¢
- 30 30 !
& [ x
A
i X
30 - ™
A
20 20
©0 ‘T/'_?FM*- *
° ko508 T TN R S VST PSS T LS L
CANADA STANDARD SIEVE $1ZES
CLAY (M ASTIC) TO 5An0 GRAVEL
SILT (NOW - P4, ASTIC ) INE | wmeoww  [coamst [ rine [ coansg
LABORATORY'S REMARKS DATE SAMPLED
- Hashed Sieve DATE RECEIVED . Aug. /79
TECHNICIAN(S) 1s & 1s
CHECKED BY




( g R, Paine E HAssoctates LH.
hawad P CONSULTING AND TESTING ENGINEERS
PROJECT LIENT Terrain Analysis & |DATE RECORDED
'Yukon - Maoaine Oct./79
JRP FILE: SAMPLE TYPE DEPTH HOLE NG ’FIELD NO. LAB NO.
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