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l. ~ INTRODUCTION

In conjunction with a geofechnical engineering study carried out from
Mile 725 to Mile 632 of the proposed Mackenzie Highway, a number of
major river and stream crossings were investigated. Also boreholes
were drilled in the immediate vicinity of several minor streams for
preliminary bridge site information. Data collected at such crossings

are presented herein.

The lack of comprehensive detailed information at each site does not
permit geotechnical evaluation and subsequent site development recom-
mendations. However the available data is assembled herein as a summary

from which further geotechnical programs may be developed.

Data has been obtained at and presented herewith for the following

crossings:

_Mile 724.7 - Rabbit Skin (Hare Indian) River
Mile 687.7 - Chick Lake Creek Crossing

Mile 684.5 - Little Chick Lake Creek Crossing No. 1
Mile 681.2 - Little Chick Lake Creek Crossing
Mile 657 - Creek Crossing End of Lake

- Lake Narrows Crossing

Mile 639

General detalls of the investigations, site conditions, and geotechnical
data are reported herein. Available key plans, site plans, stratigraphic -
sections, borehole logs, and laboratory data are presented in the attached
appendices. Each appendix is referenced by mileage of the appropriate
crossing. | ' '

' ﬁ Engineering Consultants Ltd.
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This work was carried out for the Government of Canada, Department
of Public Works, and was authorized by Contract Number A10/73, File
No. 9305-52-307. | '

It. GEOTECHNICAL DATA AQUISITION

2.1 Fleld Testing

The evaluation of subsurface conditions has been based on field data
obtained from boreholes drilied at the locations shown on the site plans,
where available, and/or on the airphoto mosaics, (Volumes Il and 111,
Mackenzie Highway Geotechnical Evaluation). Of the boreholes advanced,
some were drilled as center line boreholes, in conjunction with the
~general route evaluation, and the remainder were located and drilled
-sbeciflcally to define subsurface conditions at the érossings. Detailed
boreholes logs are presented in the appendix corresponding to the
appropriate crossing.

All boreholes were drilled with either a track mounted Mayhew 500
rotary rig, using a continuous air return circulation system, or a
track mounted Texoma Super Economatic power auger, fitted with a

12 inch diameter sub auger. Boreholes advanced with the Mayhew 500
drill rig generally were 4 3/4 inches in diameter. Sampling consisted
of representative bag samples, obtained at depths of 2% and § feet,
and at depth intervals of about 5 feet, thereafter, to the bottom

of each borehole. Undisturbed samples were not obtained at any of

the sites discussed herein. '

ﬁ Engineering Consultants Ltd.
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2.2 Laboratory Testing

Laboratory testing was carried out on representative disturbed soll
samples to determine the natural water content profile and in some
lnstances, Atterberg limits, grain size distribution, and soluble sulphate
concentration of the subsoil. Moisture content tests were undertaken in
the field laboratory of EBA Engineering Consultants Ltd., while all

other testing was confined to the EBA Edmonton laboratory. In addition
to the laboratory testing outlined above, all samples were visually
classified in both the EBA field and Edmonton laboratories. Soil
classification was based on plasticity according to the extended

(1)*

according to U.S. Engineers Department

and on textural Classification

(2)

Unified Classification System
textural classification

triangle.

Frozen ground was classified according to a modification of the NRC
system for describing permafrost (3). The modification was necessary
because the disturbed nature of the sample obtained did not permit
‘full usage of the NRC system; especially in describing the form of
excess ice. The system used retains the symbols V and N for visible
and non-visible ice, respectively, and the modifying symbols B and

F for well bonded and poorly bonded non-visible ice, respectively.
Excess Ice quantities were estimated from visual observations. The
results of laboratory tests are presented on the borehole logs, grain
size distribution curves and summary of laboratory results tables,

where epplicable.

* Superscripted numbers in parentheses refer to the List of References
presented at the end of this report.

; ﬁfngineering Consultants Ltd.
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it SITE CONDITIONS

3.1 Surface Features

3.1.1 Mile 724.7 Rabbit Skin_(Hare Indian )_River Crossing

The proposed Mackenzie Highway crosses the Rabbit Skin (Hare Indian) River
at Mile 724.7, approximately 6 miles north east of Fort Good Hope, N.W.T.

A Key Plan of the Rabbit Skin River area is presented as Drgwing No. A-

1%, Appendix Mile 724.7, and Drawing No. A-2, Appendix Mile 724.7, presents
a detailed Site Plan. '

The Rabbit Skin River drains a large area extending north-east of Fort
Good Hope, N.W.T. The large water shed of the Rabbit Skin River results
in a substantial stream flow thraughout the entire year. The clear water
and bottom. deposits of the Rabbit Skin River may possibly provide good
spawning grounds for grayling and other species.

3.1.2 Mile 687.7 - Chick Lake Creek Crossing_

. S —— ——— A D — — ———— — p—

The proposed Mackenzie Highway crosses Chick Lake Creek at Mile 687.7,
approximately 55 miles north-west of Norman Wells, N.W.T. A Key Plan of
the Chick Lake Creek area is presented as Drawing No. A-1, Appendix
Mile 687.7, and Drawing No. A-2 Appendix 687.7, presents a detailed Site
Plan. o

Chick Lake Creek drains a small area extending south-west of Chick Lake.
The small watershed of Chick Lake Creek results in a modest stream flow
thfoughout the summer and fall. In the winter there is probably a minimal
but continuous flow of water under the ice.

* All Drawings are presented in the Appendices, which are designated by
Mileage. ‘

ﬁ Engineering Consultants Ltd.
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3.1.3 Mile 684.5 - Little Chick Lake Creek Crossing No. 1

The proposed Mackenzie Highway crosses Little Chick Lake Creek
Crossing No. 1 at Mile 684.5, approximately 52 miles north-west of
Norman Wells, N.W.T. A Key Plan of the Little Chick Lake Creek
€rossing No. 1 area is presented as Drawing No. A-1, Appendix Mile
684.5, and Drawlng.No. A-2, Appendix 684.5, presents a detailed Site

Plan.

Little Chick Lake Creek flows from Little Chick Lake to Chick Lake.
The modest watershed of Little Chick Lake results in a moderate
stream flow throughout the summer and fall. In the winter there

is probably a small but continuous flow of water under the ice.

3.1.4 Mile 681.2 - Little Chick Lake Creek Crossing

The proposed Mackenzie Highway crosses Little Chick Lake Creek Mile
681.2, approximately 49 miles north-west of Norman Wells, N.W.T. A Key
Plan of the Little Chick Lake Creek area is presented as Drawing

No. A-1, Appendix Mile 681.2, and Drawing No. A-2, Appendix Mile 681.2,
- presents a detailed Site Plan.

Little Chick Lake Creek flows from Little Chick Lake to Chick Lake.
The modest watershed of Little Chick Lake results in a ﬁoderate
stream flow throughout the summer and fall. In the winter there is
probably a small but continuous flow of water under the ice.

-~

3.1.5 ‘Mile 657 ~ Creek Crossing End of Lake

The proposed Mackenzie Highway crosses an unnamed creek at Mile 657,
approximately 27 miles north-west of Norman Wells, N.W.T. A Key
Plan of the creek crossing is presented as Drawing No. A-1, Appendix
Mile 657, and Drawing No. A-2, Appendix Mile 657, presents a detailed
Site Plan.

ﬁ Engineering Consultants Ltd.




E-517 o | B | - Page 6

The creek appears to drain from the nearby lake to another lake near
Mile 654. The watershed supplying the upper lake is relatively small,
hence only moderate stream flow throughout the summer and fall is
expected. In the winter there is probably no flow of water under the
ice. '

3.1.6 Mile 639 - Lake Narrows Crossing

The proposed Mackenzie Highway crosses the Lake Narrows at Mile 639,
approximately 10 miles north-west of Norman Wells, N.W.T. A Key Plan
of the Lake Narrows area is presented as Drawing No. A-1, Appendix Mile
639, and Drawing No. A-2, Appendix Mile 639, presents a detalled Site
Plan. : '

The crossing site is a low area between two adjacent lakes. A
relatively large drainage basin on the west side of the Norman Range
(Discovery Ridge) is the source for.water collected in the series of
lakes running parallel to Discovery Ridge and the Mackenzie River.

The large drainage area results in a modest stream flow of water under
the Ice. |

3.2 Subsurface Features _ N (

3.2.1  Mile 724.7 Rabbit Skin_(Hare Indian) River Crossing

Two center line boreholes were drilled at the locations indicated on the
Site Plan, Drawing A-2, Appendix Mile 724.7. Aerial photographic
interpretation of surficlal geology is also presented on Drawing A-2,
Appendix Mile 724.7, with a terrain legend enclosed as Drawing A-2a,
Appendix Mile 724.7. Boreholes 724-C~1 and 724-C-2 were drilled to
depths of 39 and 18 feet, respectively, with a Mayhew 500 fotary drilling
rig.. Both boreholes were drilled on the south side of the Rabbit Skin
(Hare Indian) River.

N ﬁ Engineering Consultants Ltd.
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Only Borehole 724-(-1 was located in a position significant to potential
bridge crossfng development. At this location, frozen sand and gravel
were noted over the majority of the depth drilled. In general, the
gravel existed at a low moisture content (about 4 to 4 percent) and the
ice description varied from NB to NF(3). The sand strata, noted below

- about 29 feet from existing grade, was observed to contain visible ice,
up to asout 5 percent by volume. The moisture content was also signifi-
cantly higher in the sand strata (about 20 to 22 percent). Laboratory
test results are plotted on the borehole logs, where applicable. |

3.2.2  Mile 687.7 - Chick Lake Creek Crossing

Four center line boreholes were drilled at the locations indicated on

the Site Plan, Drawing A-2, Appendix Mile 687.7. The boreholes ranged

in depth from 9 to 18 feet. All boreholes were drilled with a Mayhew

500 rotary drilling rig. Aerial photographic interpretation of surficial
geology is also presented on Drawing A-2, Appendix Mile 687.7, with a
terrain legend enclosed as Drawing A-2a, Appendix Mile 687.7. A

center line profile and stratigraphic section is shown on Drawing A-3.
Appendix Mile 687.7. Borehole 687-C-2 was drilled within the former channel
allignment, which is presently distinguished by high terraces. Thawed :
gravel was logged at this location below a depth of about 5 feet, with
shale bedrock being encountered near 17 feét below grade. Shale bedrock
was also noted In Borehole 687-C-3 near a depth of 17 feet below existing -
grade. The natural moisture content of the thawed gravel and shale in '
Borehole 687-C-2 was low (about 7 to 9 percent), but all other samples
tested indicated high to extreme water contents. Visible ice was common,
with up to 50 percent by volume being noted. Laboratory test results

are shown on the borehole logs, where applicable, and/or on the grain

slze distribution sheet and summary of results table enclosed in Appendix
Mile 687.7.

ﬁ Enginéering Consultants Ltd.
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3.2.3  Mile_684.5 - Little Chick Lake Creek Crossing No. 1

Two center line boreholes were drilled at the locations Indicated on

the Site Plan, Drawing A-2, Appendix Mile 684.5. Aerial photographic
interpretation of surficial geology is also presented on Drawing A-2,
Appendix Mile 684.5, with a terrain legend enclosed as Drawing A-2a,
Appendix Mile 684.5. Boreholes 684-C-2 and 684-C-3 were drilled to
depths of 18 and 28 feet, respectively, with a Mayhew 500 rotary drilling
‘rig. Both boreholes were drilled on the terrace area (one on each side
of Little Chick Lake Creek) adjacent to the creek channel. No borehqle
information is available within the active creek channel.

Both boreholes indicate similar stratigraphy. Beneath a thin organic
covering, frozen to unfrozen silty clay till was noted overlying
unfrozen shale bedrock. The depth to shale varied from 7 to 15 feet _
at the borehole locations. The natural moisture content of the shale-
is low (11 to 15 percent) in comparison to the liquid and plastic
Vlimit (47 and 28 percent, respectlvely). No visible ice was logged
in .the near surface frozen soil. Laboratory test results are shown |
. on the borehole logs, where applicable, and/or on the grain size
distribution sheet and summary of results- table, Appendix Mile 68#;5.

- 3.2.4 Mile 681.2 - Little Chick Lake Creek Crossing

Four center line boreholes and one special borehole were drilled at the
locations indicated on the Site Plan, Drawing A-2, Appendix Mile 681.2.
Aerial photographic interpretation of surficial geology is also presented
on Drawing A-2, Appendix Mile 681.2, with a terrain legend enclosed as
Drawing A-2a, Appendix Mile 681.2. A center line profile and stratigraphic
section Is shown as Drawing A-3, Appendix Mile 681.2. One additional
centerline borehole, whose location is not shown on Drawing A-2, Appendix
Mile 681.2, was used to develop the stratigraphic section. Borehole
depths ranged from 9 to 28 feet. All drilling was accomplished with a
‘Mayhew 500 rotary drill rig. |

ﬁ Engineering Consultants Ltd.
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The boreholes ‘infer a reasbnably consisfent stratigraphic sequence of
6rganic clay‘and peat, overlYlng silt-clay till, which in turn overlies
shale bedrock. Frozen soil was noted over the majority of depth logged,
although unfrozen soil is presént. High (up to 80 percent by volume)
ice and moisture contents (up to 230 percent) were noted in the
overbufden soil, with low moisture contents and no visible ice being
noted in the shale bedrock. Laboratory test results are shown on the
borehole logs, where applicable, and/or on the grain size distribution
sheet and summary of results table, Appendix Mile 681.2.

3.2.5  Mile_657 - Creek Crossing End of Lake N

Three center line boreholes and two special boreholes were drilled

at the locations indicated on the Site Plan, Drawing A-2, Appendix

Mile 657. Aerial photographic interpretation of surficial geology

is also.presented on Drawing A-2, Appendix Mile 657, with a terrain
legend enclosed as Drawing A-2a Appendix Mile 657. A center line profile
and ébrabigraphlc section is shown as Drawing A-3, Appendix Mile 657.
Borehole depths ranged from 10 to 57 feet. All center line boreholes
were drilled with a Texoma Super Economatic power auger, while all

special boreholes were drilled with a Mayhew 500 rotary drill rig.

The boreholes indicate uniform stratigraphic conditions across the

creek. Organic clay and silt, 0 to 4 feet in thickness, overlies an
undetermined thickness of silty clay. High moisture (21 to 120 percent)
and ice contents (up to 60 percent by volume) were noted over the majority
of depth drilled. Bedrock or thaw stable materials were not encountered
within the depth of borehole investigation. ' !

Laboratory test results are shown on the borehole logs, where applicable,
and/or on the grain size distribution sheet and summary of results
table, Appendix Mile 657.

- ' ' _ | ﬁ Engineering Consultants Ltd.
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3.2.6 ﬂile_G.':‘_S_ ~kake Narrows Crossing_

Two center line boreholes and two special boreholes were drilled

at the locations indicated on the Site Plan, Drawing No. A-2, Appendix
Mile 639, Aerlal photographic interpretation of surficial geology is
also presented on Drawing A-2, Appendix Mile 639, with a terrain legend
enclosed on Drawing A-2a, Appendix Mile 639. A center line profile and
stratigraphic section is shown as Drawing A-3, Appendix Mile 639. Borehole
‘'depths ranged from 9 to 37 feet. All boreholes were drilled with a
Mayhew 500 drill rig. | |

The stratigraphic sequence is felétlvely uniform across the narrows.

In general, lacustrine silt and clay overlies silty clay till in the
immediate vicinity of the crossing. The majority of soil at this

site Is frozen, however, unfrozen zones were logged. Invgeneral, the
moisture contents (up to ]8& percent) and. ice contents (up to 35 perceht
by volume) are very high, in the overlying silt and clay, and modestly
high in the underlying till. Bedrock or thaw stable materials were not
encountered within the depth of borehole investigation. ‘

Laboratory test results are shown on the borehole logs, where applicable,
and/or on the grain size distribution sheet and summary of results table,

Appendix Mile 639.

Iv. DISCUSSION

b1 © . Mile 724.7 - Rabbit Skin (Hare Indian) River Crossing

The necessity for a major bridge structure over the Rabbit Skin

(Hare Indian) River, implies that a detailed geotechnical bridge

site investigation is required. The information presently available
indicates that a significant depth of sand and/or gravel (greater than

ﬁ Engineering Consultants Ltd.
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37 feet) is to be expected near the channel. The sand and/or gravel

was noted to be frozen at a location about 100 feet south and about

100 feet in elevation above the present south river bank on the

proposed highway center line, but it would be expected that unfrozen
ground is present beneath and immediately adjacent to the active

channel. Visible ice was noted within frozen sand, hence thaw. settlement
must be a consideration. Presently, It would appear that foundation
systems could be founded on bedrock abt an unknown depth, on thawed
coheslonless deposits or on thaw stable cohesionless deposits. It

is believed that winter construction is most practical but summer

construction may be considered.

4.2 Mile 687.7 - Chick Lake Creek Crossing

The requirement for a bridge structure at the Chick Lake Creek Crossing
site is unknown by us at this time. However, if a bridge structure is
necessary, it would appear reasonable to expect that pile foundation
elements founded in bedrock, noted about 17 feet below grade in the
valley bottom, are the only feasible means of structural support.
Confirmation of the depth to bedrock and properties there of, is required
at bridge abutment locations. Significant thaw settlement, negative
‘skin friction and possibly slope stability problems can be anticipated

if the natural subgrade soils are allowed to thaw. Based on the
available data, winter construction appears practical at this site.

4,3 " Mile 684.5 - Little Chick Lake Creek Crossing No. 1

it is probable that a bridge structure will not be required at this
crossing. However, If bridge development is considered, the presence

of thawed shale bedrock at a shallow depth will facilitate the

design and construction of a practical foundation system. Plers or

piles in bedrock may be considered, with the design being contingent

upon establishing bedrock properties. Minor construction, thaw settlement,
negative skin friction or stability problems are foreseen. It is

believed that summer construction would be praqtical at the site..

ﬁ Engineering Consultants Ltd.
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L.4 © Mile 681.2 - Little Chick Lake Creek Crossing

It is probable that bridge construction will not be required at this
crossing. However, if bridge development Is considered, it is believed
practical to found all structures on shale bedrock, noted about 20

feet below existing grade, utilizing a pile foundation system. The
physical properties of the shalte bedrock must be obtained prior to
-undertaking a final pile design. Major thaw settlement, negative

skin friction and mobillity problems are foreseen, if the near surface
solls are allowed to thaw. It is believed that winter construction
appears most praétlcal at this site.

4.5 Mile 657 - Creek Crossing End of Lake

It is unlikely that‘bridge construction will be required at this
crossing. However, if bridgé development is considered, it is
compulsory that further geotechnical field data be obtained. It

will be necessary to define the depth to thaw stable material and
establish the properties thereof. Major thaw settlement, negative
skin friction and mobility problems are foreseen, if the near surface
solls are allowed to thaw. |t is believed that winter construction

appears most practical at this site.

4.6 Mile 439 - Lake Narrows Crossing

It is unlikely thﬁt bridge construction will be required at the Lake
Narrows Crossing. However, If bridge development is considered, it

is required that further geotechnical field data be obtained. It

will be necessary to define the depth to thaw stable material and
.establish properties thereof. Major thaw settlement, negative skin
frlction_and mobility problems are foreseen, if the near surface soils
are allowed to thaw. Winter construction is believed most practical
for this site.

ﬁ Engineering Consultants Ltd.
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V. LIMITATIONS

The enclosed data has been prepared based on our knowledge of existing
site conditions at six stream crossings along the proposed Mackenzie
Highway. This knowledge has been derived from visual, physical and
analytical considerations of existing soil conditions, were obtained
from our field investigation. The findings and discussions presented
herein, although preliminary, are believed to reflect conditions as

they are known to exist. Comprehénsive assessment of all of the

sites discussed herein would be required prior to preparing final design
parameters for structural foundation support systems. Should conditions
be encountered, other than described herein, the geotechnical consultant
should be contacted so that data may be evaluated in light of new
findngs.

Respectively Submitted,

< GRG:1mh

| ﬁ Engineering Consultants Ltd.
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TERRAIN LEGEND
PHYSIOGRAPHIC FEATURES

Tabular bodies along
the sides of and above
present or abandoned
river channels

Lowland occésionally
swampy areas

Flat to broad gentle
slopes

Postglacial ponded
deposits in larger
lowlying areas

Outcrop to continuous
ridge

Flat plain often with
sand dunes on it

Drumlinized till plain
rolling large linear
features

Flat plain may be
dissected to rolling
topography

SYMBOL TERRAIN TYPE
HT High Terraces
GLB-1 _ Glacial Lake
Basin (Better
drained type)
GM Ground Moraine
' (undifferentiated)
LB Lacustrine Basin
BR o Bedrock
AMP Alluvial Meander
Plain_(Mackenzie
River Meander Plain)
RKM * Ridge=and-knol1
Moraine
FFP Fossil Flood
Plain

Topstratum Phases (Associated with Terrain Types)

SL Slopewash or solifluction features.
poorly sorted silty clay and silty sand to gravel

MATERIALS DESCRIPTION

Silt covered stratified
sand and/or gravel of
fluvial or outwash origin

lce=rich to medium
plastic silty clay,
occasionally with a
trace of sand

Silt till to clay till

‘usually some sand and

gravel

Organic and Inorganic
clay, silt and fine
sand

Exposed rock to rock
with generally less
than 5 feet of cover

Sands and silty sands
stratified or channel
deposits

Molded basal till low
plastic silty-clay till

Silty topstratum over

sand and/or gravel of a
flood plain of an Inactive
stream

Topstratum of ice-rich

PT Mixed bog and fen peats in post glacial ponded depression

DF Thin (0 - 10 feet)of drift over bedrock surfaces

Complexes are shown as combinations of two terrain types wnth or without
phases that pertain to the parent type.

Terrain Symbols are modified from Canadian Gas Arctic Study Limited Terrain

Study for this area.

Drawing No. A-2a
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cxD. GRG |TECH- TJ _|RiG: Mayhew 500 _ |SURFACE DRAINAGE: Good N To River | VEGETATION: Dwarf Spruce 8' Sparse  JELEV: ]gq 3! c7__
zz.| 2 2l ke anatvsis. |z [z |reE |scs [numees
EE wel,, %' e ax SOIL DESCRIPTION & &| DESCRIPTION [z} O = WATER CONTENT {% OF DRY WEIGHT) . ol @ [2-~|2~
HE RS . S5 (= ICE CONTENT (% OF SAMPLE VOLUME) AL Rt s !
SEIAT e |BE]CR 1 o M "——.o—"'.'.';ﬂc;:? wo  100e| o] % | % | % 55" REMARKS
CLAY ] , -
- Med. Brown, Sandy, LOOk 5. of River
2 ! Cl Gravelly, Silty, Med. Unfrozen | 2 b n
Plasticity —r | 34"~ 29" Drilled
4 GRAVEL, COBBLES & F N8 4 — With Tricone Rock
) BOULDERS AS - Bit
61 = Some Sand & Some 6'
GW Silt |
) ) |
0] 3 _ |o~~<7\;
12 ] == — —— — e ——— - —
GRAVEL NF #
- Wet Sﬂty, Some Sond,
14 Probcbly Med. To High 7]
4 GW Ice Content,
6 Melting In Hole, . .
Sampling Very Difficult \\ Melting in Hole
' : Sompling Very
18] 18 Difficult
201 5 = Med. Brown, Sandy : 20 ¥
Gravel, Some Stit
22 |22
2 T 1T~ corimmeay=———= T §—— ——12




: ) . __Page 20f 2

E.W. BROOKER & ASSOCIATES LTD. | ODRILL HOLE REPORT D AR T M A CXE NI T * CANADA
OWN: ALB [FIELD ENG: { AHDATE DRILLEDI2/B/72| AIRPHOTO NO:  A22858-54 | CHAINAGE: .0+05 ToFFser TEST MOLE 1
CcXD- GRGITECH: TJ |RIG Mayhew 500 |SURFACE DRAINAGE: Good N To River { VEGETATION: Dwarf Spruce 8' Sparse  |ELEV: 199.3! C7
1. [ ‘ g ce i::{f‘;sﬁ‘ga > |z [Mne |Bcs [numses
zoloe s §§ o3| SOIL DESCRIPTION $ &| DESCRIPTION |x¢ | O = WATER CONTENT {% OF DRY WEIGHT} . ol 8 |22122] 724 c 1
H gg 8 {ix|ea "z S5 O=ICE CONTENT (% OF SAMPLE VOLUME) <3| z]3|85]8 —
SRR I LN ot Sla|&18 | x],n
“Ee e jRE"R 1 ’t‘.‘:.’f: "——;—'leuz:g 0o 100sl %ol % | % | %[> |5 REMARKS
é - Same as Above ] o - Poge 2 of 2.
26 261
28 28
7 SARD — v \
3{ 8 = Lt, Brown, Fine to 3014 R?piaced .Inser!'
swW Med. Grained, Silty, 5%. Bit @ 29
32 Some Grovel 3
34 34
9
361 . 36t ’
381 | 2o ‘
10 _ I L
40 END OF HOLE 39' 40
42 ' _ 424
44 44
48 48




E.W. BROOKER & ASSOCIATES LTD. | DRILL HOLE REPORT DEPARTMENT oagﬁg%u%lgonxs CANADA

own: ALB~ IFIELD ENG: LAB  |DATE ORILLED12/8/7JAIRPHOTO NO: A22858-54 [chamage: 7 + 44 ]orsssr TEST ROLE
cxp- GRG [TECH: TJ RIG Mayhew 500 |SURFACE DRAINAGE:V,Good N to River| VEGETATION Spruce-Willow-Tomarack |ELEV: 262.2° C8_
GRAIN- SIZE
:lz.] g 2 IcE ANALYSIS r ¢ |MLE [BC.S [NUMBE
eeluel, s £2 35. SOIL DESCRIPTION % %] DESCRIPTION ZT| O = WATER CONTENT (% OF DRY WEIGHT) »1vlold|2z122] 724 C 2
tilas HE R Z Gu| O=ICE CONTENT {% OF SAMPLE VOLUME) szl s}3 ".:'2; So -
“la3{3Xl = [¥alz2 L - bt S l=t|>*
il A O 3 it "E?:n?: "—T“"Lnl.?i:'r’ 0o woel %o | %% | %|* |5 REMARKS
CLAY F NB. App. 1000' S, of
- 0 It Rabbit Skin River
21 L ' y};"e g gn Sl y 2 (Here Indian R.)
Plasticity
GRAVEL NB’ o
N = Med. Brown, Silty
2 GW - Sandy, Well Graded '
(3 Subangular - 6
~ Angular Particles \

ol 3 SAND v N
SW - E Brown, Gravell 2"39.6. | 0
2. BOULDER | el
GRAVEL - TILL - LIKE | u Sy
-  Med. Brown, Unfrozen
1414 GC Silty, Some Clay M'—é
' CLAY G F NB e
cL| L e e Trace
815 = 8{—o
END OF HOLE 18°*
20 20
221 : 22

]24‘]]1J11 | B _24_L__L_LLL LlA{L'l
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DONNELLY RIVER M

CHICK LAKE LITTLE CHICK
CREEK CROSSING

(Approx. Ml 687.7 ) LAKE CREEK

. CROSSING

. (Approx. MI. 681.2 )
LITTLE CHICK
LAKE CREEK

CROSSING N2 |
(Approx. MI. 684.5)

KEY PLAN

. [DATE [SCALE JOB No. DWG No.
EBA Engineering Consultants Ltd. |} 7 Jan 741" = 4 mi E-517 A-I|




owney: F.R.8.

DATE DWN.: | 2 May, 73

scate: - 1=z 200

JoBNo: - E-S L7

E.W.BROOKER & ASSOCIATES. LTD:.

civil- éngineers

Site and Location Plan
for Boreholes at

CHICK LAKE
CREEK CROSSING

DWG.:
A=2

SHT. No:




SYMBOL

HT

GLB-1

GM

LB

BR

AMP

RKM

" FFP

TERRAIN TYPE

High Terraces

Glacial Lake
Basin (Better
drained type)

Ground Moraine
(undifferentiated)

Lacustrine Basin

Bedrock

Alluvial Meander
Plain (Mackenzie

TERRAIN LEGEND
PHYSIOGRAPHIC FEATURES

Tabular bodies along
the sides of and above
present or abandoned
river channels

Lowland occésionally
swampy areas

Flat to broad gentle
slopes '

Postglacial ponded
deposits in larger
lowlying areas

Qutcrop to continuous

ridge

Flat plain often with
sand dunes on it

River Meander Plain)

* Ridge-and~knol1

Moraine

Fossil Flood
Plain

Drumlinized till plain
rolling large linear
features

Flat plain may be
dissected to rolling
topography

Topstratum Phases (Associated with Terrain Types)

SL

PT

DF

Slopewash or solifluction features.
poorly sorted silty clay and silty sand to gravel

MATERIALS DESCRIPTION

Silt covered stratified
sand and/or gravel of
fluvial or outwash origin

lce-rich to medium
plastic silty clay,
occasionally with a
trace of sand

Stlt till to clay till

‘usually some sand and

gravel

Organic and inorganic
clay, silt and fine
sand

Exposed rock to rock
with generally less
than 5 feet of cover

Sands and silty sands 4
stratified or channel
deposits

Molded basal till low
plastic silty-clay till

Silty topstratum over

sand and/or gravel of a
flood plain of an inactive
stream

Topstratum of ice-rich

Mixed bog and fen peats in post glacial ponded depression

Thin (0 - 10 feet}of drift over bedrock surfaces

Complexes are shown as combinations of two terrain types with or without
phases that pertain to the parent type.

Terrain Symbols are modified from Canadian Gas Arctic Study Limited Terrain
Study for this area.

Drawing No. A-2a

ﬁ Engineering Consultants Ltd.
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__CENTRE_LINE CHAINAGE BN FEET - —
4 I
! ! g I ! 3
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3 8 g 2 3 8
@ > e : o o o
£
i .
I Lo
i Q
~ ~ORGANIC
@ { CLAY
Y] - —430
. CLAY 3 i :
W : %3 ; . 480
w =4 |
B THEES _:.
- A i
o : — % iy
- — | < A & 410
e “;:___ﬂ | S
a = 0\E PEAT ~ =
© —_—
T2 3 E 460
j —450
NOTE:-
|. Stratigraphy between and below boreholes has been assumed.
2.Elevations have been deduced from C.ES. profile plan
of the Proposed & for Mackenzie Highway
3. Scales: Vert. 1"=10' - !
Horiz. 1"=200" g
pwney:  FRB. : ’ OWG.
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E.W. BROOKER & ASSOCIATES LTD.

DATE DRILLED: 7,

DRILL HOLE REPORT

DEPARTMENT OF PUBLIC WORKS, CANADA
MACKENZIE HIGHWAY

AIRPHOTO NO: A22861 - 135

'[%+00

n TEST HOLE
Moyhew 500 | SURFACE DRAINAGE: Well Drained | veGETATION: Black Spruce ELEV: 492 4"
rlz.] & g > |z fMIE |BCS [NUMBER
« % |5¢]ax] soi DEscriPTION % £| OESCRIPTION |x | O =WATER CONTENT (Sh OF DRY WEIGHT) 2 |[2~]8~
“ - 8 |fajux ° :u o, - o E Eu T 488 C
it § £2 E: o Z by = ICE CONTENT (3% OF SAMPLE VOLUME) 2 E 2 |8gfau
<> zalZd N -~ o LI : ,,:
" R EE 2g — % |3 7]8 REMARKS

Black
OH = OQrganic
2
- Med. Brown
- Silty 4
Low Plasticity 4
6
8
Grey 5
- Silty 10
Med. Plasticity
12
14
vV _30-35% | 4
VvV 20-25%
o b
END OF HOLE 18'
20
22

24




E.W. BROOKER & ASSOCIATES LTD. | DRILL HOLE REPORT DEPARTMENT Of FYBLIC WORKS, CANADA
OWN: ALB |FIELD ENG: _GRG |DATE DRILLED: 7/2/7JAIRPHOTO NO: A22B61 - 137 |CHAINAGE: 1940 + 00 [orFseT 1
CKD- NRM |TECH: DY _|RIS: Mayhew 500 |SURFACE DRAINAGE: Well Drained | vEGETATION: Black Spruce [ELev: 488.8' TEST HOLE

R EM z ICE ANALYSIS - x |z |MILE |B.C.S INUMBE
EE wel,, 5 e sg- SOIL DESCRIPTION % | DESCRIPTION xz¢| O =WATER CONTENT {% OF DRY WEIGHT} N ol |2-~]8=~
tElssldy) S |E2iE5 o S5| O=ICE CONTENT (% OF SAMPLE VOLUME) <|51z|3lesiEs)e87 | C !
2|27 % 22133 =§ a= PLASTIC Liquip bl Wl TN B 13 L '
O ] 2 20 L'"':o’__To_——' LT wo  wosl ol %] %|%|* |8 REMARKS
CLAY - Dark Brown v
L = Organic 40-45% .
21 - Low Plasticity F 2 N >
= Med. Brown =
4 - Silty a <]
2 . Cl = Med. Plasticity
6 6
v 7
- 20-25% Y%
84 . 8
3 . A—J

10 END OF HOLE 9' . 10

21 12

144 14

16 N ' i

18 18

20/ R 20

22; _ 22
1 24'1 i 1 1 1 1 | | 1 I 24 + + + $ 4 d 1 I |. |




E.W. BROOKER & ASSOCIATES LTD.

DRILL HOLE REPORT

DATE ORILLED: 7/2/7

AIRPHOTO NO: A22861 - 137 | CHAINAGE:

1947 + 00

RIG: Mayhew 500

SURFACE DRAINAGE: Wall Drained

| vEGETATION:

22

1 24

(-]
izl 3 3 ICE e
we u gg oi. SOIL DESCRIPTION Bg DESCRIPTION e O = WATER CONTENT (% OF DRY WEIGHT) ol & g-— E_-_
23 3 |£5|2% "z S¥| O=ICE CONTENT (% OF SAMPLE VOLUME) AR AR M EE
3 & |¥Yaizd = as bl el I Y PO
o= 215278 2z Pt:;‘;l:'——";_—' LT 9% |* |&
Pt|PEAT - Med. Brown, Fibrous
GRAVEL NB
=~ Med. Brown 2
Gcd - Silty, Clayey /’B
= Low Plasticity s ]
-~ Cobbles
Unfrozen| €
'8
= Med. Brown 101
= Cobbles
-~ Some Clay and silt 2
= Some sand
14
18
SHALE - Grey 8]
END OF HOLE 18* .
20

DEPARTMENT OF PUBLIC WORKS CANADA
MACKENZIE HIGHW.

|eLEV: 457.7'

T T H
Black Spruce EST HoLE




E.W. BROOKER & ASSOCIATES LTD. | DRILL HOLE REPORT DEPARTMENTCO'ggg(BEL'%,ggRKS CANADA
DWN: ALB |FIELD ENG: GRG |DATE DRILLED//2/73] AIRPHOTO NO: AZ22801 = 13/ |CHAINAGE: 1954 + 00 loFFsET TEST HOLE
CKD- NRM [TECH: DY ___|Ri16:  Mayhew G600|SURFACE DRAINAGE:  Well Drained | VEGETATION: Black Spruce [ELEv: 489.1"

rlz.] 2 £ 1CE R Atysqes » |z Jree ecs [numeer]
ICluel, {2 ]52 os' SOIL DESCRIPTION § §[ DESCRIPTION {z=| O = WATER CONTENT (% OF DRY WEIGHT) . ol |2~{2~
HEHEHF BB wZ LU O :ICE CONTENT (% OF SAMPLE VOLUME} <| 2] z]z|[s518s 687 | C 3
“laz|sE] = |2&|E2 =N ok Cla] ]38 |.a]ne
el ®|EE b4 _ §§ 20 Pt‘l‘:lerI:' . 'Ltl.zni:g 100 w004+ %lenlo]en : -3 REMARKS
CLAY - Dark Brown v
. OH -~ QOrganic 45-50% .
1 -~ Med. Plasticity » A T
= Med. Brown |
4 - Silty v 4 -
20 Cl = Med. Plosticity 10-15% A ?/
6 _ ' €
° 8
. F
o] 3 0}—B é{
- Grey, Silty , ; N,
2. = Low Plasticity 2
~ Trace of Gravel o N
1% . - 14 l \\\
181 . 18 \
7 v ‘ A \\
CL{SHALE - Grey, Low Plasticity 30-35% . \5‘I
] 4 4 18
END OF HOLE 18°
201 20
22 _, E 22
1 9&.1 l J 1 11 -~ A l 1 1




GRAINSIZEDISTRIBUTION

SAND
CLAY ST FINE [ MEDIUM | COARSE GRAVEL
Q o -
=] o o Q Q Q =] o =] N . . ~ .
: N P T ¥ 9 9 : 2 3  » ¥+ £ S
100 : : 100

20 : / 90
80 80

70 - 70

€

w

]

pr

a4

@

|_5° - 50
Z

w

154

z

o 40 40

30 : - 30

10 o9 10

° [T I I TT1171°
8 § g g 8§ g g 8 g & 8 3 g g g

GRAIN SIiZE IN MILLIMETERS

k rrosect Mackenzie Highway

m - JoBNo. _E-5]7 paTE___April 11/73

. SAMPLE DESCRIPTION Gra!gl, Sﬂmﬂ Sand SAMPLE No. 68?_{‘_9
E.W. Brooker & Associates Ltd. Some Silt £ Clav BEPTH 10

NNOH




‘ON "OMd

SUMMARY OF TEST RESULTS

JOBNo.__E 317
CHICK LAKE CREEK CROSSING - MILE 687.7
BORE DEPTH N:,;'f;‘;" Atterberg Limits MECHANICAL ANALYSIS SoiL
HOLE CONTENT w Wp Pl (M.I.T. CLASSIFICATION) CLASSIFICATION REMARKS
(UNIFIED)
feet % % | % | % | %cLAY | %siLT | %SAND [% GRAVEL
687-€-2 10 17 72 GW-GC

=
€0Q

EBA ENGINEERING CONSULTANTS LTD.
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DONNELLY RIVER N
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CROSSING
(Approx. ML 681.2 )

{(Approx. Ml 6877 )

LITTLE CHICK
LAKE CREEK

CROSSING N2 |
(Approx. MI. 684.5)

MACK ENZIE

KEY PLAN

. DATE SCALE JOB No. DWG No.
EBA Engineering Consultants Ltd. | 7 Jan 74 |1" = 4 mi E-517 A-|
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SYMBOL TERRAIN TYPE
HT High Terraces
GLB-1 Glacial Lake

Basin. (Better
drained type)

GM Ground ‘Moraine
(undifferentiated)

LB Lacustrine Basin

BR o Bedrock

AMP Alluvial Meander

Plain (Mackenzie

TERRAIN " LEGEND
PHYSTOGRAPHIC ‘FEATURES

Tabular bodies along
the sides of ‘and above
present or abandoned
river channels

Lowland occasionally
swampy areas

Flat to broad gentle
siopes

Postglacial ponded
deposits . in larger
lowlying areas

Quterop to continudus

ridge

Flat plain often-with
sand dunes on it

River Meander Plain)

RKM “Ridge~and=~knoll
Moraine

FFP Fossil Flood
Plain

Drumlinized till plain
rolling large linear
features

Flat plain may be
dissected to rolling
topography

Topstratum Phases (Associated with Terrain Types)

MATERTALS DESCRIPTION

Silt covered stratified
sand and/or gravel of
fluvial or outwash origin

Iée“rich to medium
plastic silty clay,
occasionally with a
trace of sand

Silt till to clay till
usually some ‘sand. and
gravel

Organic and inorganic
clay, silt and Tine
sand

Exposed . rock to rock
with generally less
than 5 feet of cover

Sands and gilty sands
stratified or channel
deposits

Molded ‘basal till low
plastic silty~clay till

Silty topstratum over

sand and/or gravel of a
flood plain of an inactive
stream

SL Slopewash or solifluction features. Topstratum of ice-rich
poorly sorted silty c¢lay and silty sand to gravel

PT Mixed bog and fen peats in post glacial ponded depression

DF Thin (0= 10 feet)of drift over bedrock surfaces

Complexes are shown' as combinations of two térrain types with or without
phases that pertain to the parent type.

Terrain Symbols are modified from Canadian Gas Arctie Study Limited Terrain

Study for this area.

Drawing No. A-2a



CENTRE LINE CHAINAGE IN FEET

2104 +00—
2106+00~—

2108+ 00—
2H0+00—
2114400
216+00—
2118+00—
2120+00
2122+00—

INCFEET

NOTE:
I.-Stratigraphy between and below boreholes
has been assumed.
2. Elevations deduced from CES. G Profile plan

of proposed- Mackenzie Highway.

3. Scales: Horiz. 1= 200
Vert.: | 1O

ower IR LITTLE CHICK LAKE
DATE DWN Y MAR 74 & CREEK CROSSING N¢&!

sce AS NOTED | @OQ) Engineering Consultants Ltd, ¢ PROFILE &
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W. DEPARTMENT OF PUBLIC WORK
E.W. BROOKER & ASSOCIATES LTD. | DRILL HOLE REPORT MACKENZIE THICtanay " CANADA

OWN: ALB |FIELD ENG: GRG |DATE DRNLLEDS/2/73[AIRPHOTO No: AZZBBT - 141 |CHANAGE: 2108 + 00 [oFFser —
CKD: NRM [TECH: DY |RIG: Mayhew 500 {SURFACE DRAINAGE: Well Drained | VEGETATION: Black Spruce [ELEV: 661.6° TEST HoLE
£ [3.] 2 z IcE ALy oE - 1> [MiLE [Bc,s |numee
EE wel,, %’ E‘é a¥ SOIL DESCRIPTION & &) DESCRIPTION Z¢ | O =WATER CONTENT (% OF DRY WEIGHT) N ol 2 .;:;_., &
SHEH IR R oz &8 O ICE CONTENT (% OF SAMPLE VOLUME) <52z 8518684 | C 2
I E N I HAER EE as PLASTIC LiouID hall Ml I I =t re —
Ll et B SE o MI '_—"—-'.o Ly 06 1wos %ol %|%|%|* |5 REMARKS
Pt {PEAT = Dark Brown
~ Fibrous _
2 F NB 2
1 CLAY - Med. Brown 9
(TILL) - Silty \
4 CL - Low Plasticity 1 a
2 - Some Gravel
€ 6
8 a
CLAY .- Grey, Silty
(TiLe) = Med. Plasticity
01 3 cl - Trace of Gravel U| Unfrozen | i0
12 12 I
- " /
ML|SHALE - Grey ' l
16 - Weathered 16 l
1B8{ 4 1a-——-é
END OF HOLE 18°




Page 1 of 2

E.W. BROOKER & ASSOCIATES LTD. | DRILL HOLE REPORT DEPARTME';',TCofghﬁ’g,%'-'%,ggﬁﬁs CANADA
OWN: ALB IFIELD ENG: GRG |DATE ORILLED-8/2/73] AIRPHOTO NO: A22861 - 141 | CHAINAGE: 2115 + 00 [oFFSET TEST HOLE
CKD: N TECH: DY IRIG: Mayhew 500 |SURFACE ORAINAGE: Well Drained | VEGETATION:Black Spruce 1ELEV: 661, 4"

a GRAIN- SIZE
zlz.] 3 z ICE - RALYS T » > JMLe |Bcs |Numse
Iflusle {3 |52|e2| sow oEscaipTioNn & & | DESCRIPTION [z | O = WATER CONTENT (% OF DRY WEIGHT) - T2 18-3-
S FHE R G o S5| O=ICE CONTENT (% OF SAMPLE VOLUME) Izl s (aspEss84 ¢ |3 -
mEIST e [2E[8 2 Ptf::;':’——;—"'l:nz:'r’ 0o wos] %] %] % | % §-1E- REMARKS
PEPEAT = Dk, Brawn, Fibrous |
CLAY = Dark Brown
24, (TILL) - Silty 2
cL - Low Plosticity ' 8
= Trace of Gravel F NB ~N
4 4 P
2
€ 6
7
| _ . /
o C1 [SHALE = Grey - 8 /
~ Badly Weathered /
=~ Clay-silt U| Unfrozen 4

L o
-

101 3 = Trace of Sand 10

51 |47]2 |-




Page 2 of 2

E.W. BROOKER & ASSOCIATES LTD. | DRILL HOLE REPORT DEPARTME%CQ(F’EggI%Ll%I\gg@ﬁ. CANADA
OWN:_AtR IFIELD ENG: GRG [DATE DRILLEDS/2/73 [AIRPHOTO No: A22881 = Y41 TCHAMAGE: 2115 + 00 forFser -
CKD- NRAM | TECH: DY |RI6" Mayhew 500 |SURFACE DRAINAGE: Well Drained | VEGETATION: Black Spruce [ECEv:  661.5° TEST HOLE

zl3.] 2 B ke NAL Yo L8 > |z fMe fecs [wumee
colesle | 2 |52]ad| son opescripTiON & §| DESCRIPTION x| O = WATER CONTENT (% OF DRY WEIGHT) N ol 12~[3-
HEHI S < oz &5 0= ICE CONTENT (% OF SAMPLE VOLUME) <| 5| z|z|ssi5sgq684|C 3
EHb 2 - EE ';"é o= PLASTIC Liouip bl Sl B NI LS P~ ————
el B I < 20 "M, 0 LeeT 0o wos] o {%|{%|%|* |° REMARKS
C! |[SHALE - Grey . -
~ Badly Weathered U Unfrozen
26 - Silty R
281 5 28

END OF HOLE 28°




GRAIN SIZEDISTRIBUTION

SAND
| CLAY - SILY FINE [ MEDIUM ] COARSE GRAVEL
=] o .
(=] o Q O =] Q [~] w0 Q s
- - - < 3 H H : -
< * st 3 ¢ 9 * * 2 * X = ¥y -+ £ ®

100 __.,—.’ _.—T "
90 - / ' 20

80

80

. £ .

PERCENT SMALLER

50 s
40 ‘ 40
30 30
20 ' 20
10 10
o 0
111 | i I f 1T 1110 1 L 1141
g g g 3 § g ¢ £ 3 & 8 S S g 2

GRAIN SIZE IN MILLIMETERS -

e = N -

—Mackenzie Highway
m : JOB No. E-517 _ oate__ April 9/74%
SAMPLE DESCRIPTION _Silty Clay, (Shale} SAMPLE No. _ 684-C-2

RNOH

Engineering Consultants Ltd. Trace of Sand oEPTH 10’
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LITTLE CHICK LAKE CREEK CROSSING NO.

1

- MILE 684.5

- e W

NATU tterberg Limi
BORE WATCAL | Adterberg Limits MECHANICAL ANALYSIS SOIL
HOLE DEPTH w, | w | m (M.L.T. CLASSIFICATION}
conTenT | WL p AT CLASSIFICATION REMARKS
{UNIFIED)
feet % % | % | %cLay | %sit | %sanp % GRAVEL
684-C-3 10 16.5 146.7]27.8 ]18.9] 51 47 2. 0 ct

P =
€0Q

EBA ENGINEERING CONSULTANTS LTD.
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LITTLE CHICK LAKE CREEK CROSSING NO. 1 -~ MILE 684.5

N - »
BORE | o | WATER  rberg Limits MECHANICAL ANALYSIS SOIL
HOLE CONTENT w, Wp Pi {M.L.T. CLASSIFICATION} CLASSIFICATION REMARKS
(UNIFIED)
fest % % | % | % | %cLAay | xswt | %sanp |%GRAVEL
684-C-3 10 16.5 }46.7]27.8118.9] 51 47 2- 0 ct

&5

EBA ENGINEERING CONSULTANTS LTD.
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LITTLE CHICK
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CROSSING N2|
(Approx. MI. 684.5)
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JowneY: FR.B. 'Site and Location Plan DWG.: ;
DATE DWN: |4 -May, 73 ; for Boreholes at A-2-
glscae: 1"= 200 E.W.BROOKER & ASSOCIATES LTD. LITTLE CHICK LAKE
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H

SYMBOL

HT

GLB-1

GM

LB

BR

AMP

RKM

FFP

TERRAIN TYPE

High Terraces

Glacial Lake
Basin (Better
drained type)

Ground Moraine
(undifferentiated)

Lacustrine Basin

Bedrock

Alluvial Meander
Plain (Mackenzie

TERRAIN LEGEND
PHYSI0GRAPHIC FEATURES

Tabular bodies along
the sides of and above
present or abandoned
river channels

Lowland occasionally
swampy areas

Flat to broad gentle
slopes

Postglacial ponded
deposits in larger
Towlying areas

Outcrop to continuous

ridge

Flat plain often with
sand dunes on it

River Meander Plain)

- Ridge~and-knoll

Moraine

Fossil Flood
Plain

Drumlinized till plain
rolling large linear
features

Flat plain may be
dissected to rolling
topography

Topstratum Phases (Associated with Terrain Types)

SL

PT

DF

Slopewash or solifluction features.
poorly sorted silty clay and silty sand to gravel

MATERIALS DESCRIPTION

Silt covered stratified
sand and/or gravel of
fluvial or outwash origin

lce~rich to medium
plastic silty clay,
occasionally with a
trace of sand

Stlt till to clay till
usually some sand and
gravel

Organic and inorganic
clay, silt and fine
sand

Exposed rock to rock
with generally less
than 5 feet of cover

Sands and silty sands
stratified or channel
deposits

Molded basal till low
plastic silty-clay till

$ilty topstratum over

sand and/or gravel of a
flood plain of an inactive
stream

Topstratum of ice~rich

Mixed bog and fen peats in post glacial ponded depression

Thin (0 - 10 feet)of drift over bedrock surfaces

Complexes are shown as combinations of two terrain types with or without
phases that pertain to the parent type.

Terrain Symbols are modified from Canadian Gas Arctic Study Limited Terrain
Study for this area. '

Drawing No. A-2a
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DEPARTMENT OF PUBLIC WORKS , CANADA
E.W. BROOKER 8 ASSOCIATES LTD. | DRILL HOLE REPORT NT S PUBLIC WORKS

Own:ALB  |FIELD ENG:  GRG [DATE DRILLED:9/2/73 AIRPHOTO NO: A22861 - 145 |cHAINAGE: 2282 + 60 {OFFSET TEST HOLE _
cko NRM_|TecH: DY [Ri6: Mayhew 5nn |SURFACE DRAINAGE: Well Drained | VEGETATION: Black Spruce {ELEV: 764 2 .
z [z, 2 z IcE ANALYSIS r |z PMLE [B.C.S |NUMBES
crluxl,, > ¥ as- SOIL DESCRIPTION ag DESCRIPTION =C O = WATER CONTENT (% OF DRY WEIGHT) . ala 2-12~ 681 P
to|d8igw| S [za|z2a o &uw| O=1CE CONTENT (% OF SAMPLE VOLUME} ]3|z (85|88 C
o= Es I gE :i>§ :E eL PLASTIC LIQuId Slelsls it ot
Tl R jiETe e - um:o'—.o——"u'%n 0o 1004 % | % | % | % HL REMARKS
Pt|PEAT - Dark Brown, Fibrous v
2 CLAY = Med. Brown 75-80% 2 }
1 OH = Silty . 4 4
to - Organic =
4 Cl 4
2 SILT -~ Med. Brown F T
{TILL)} -~ Clayey v [a
6 ML = Low Plasticity 5-10% € \
- Trace of Sand ' :
® = Some Gravel sl \
1o CLAY - Grey, Silty
13 (TILL} - Low Plasticity NB* 0
CL - Some Shale
12 = Gravelly 12

16 4 t6
SHALE - Cloyey, SIIt
ML

Low Plasticity

END OF HOLE 18’
201 20

22/ ; 22

i 2414 1 1 3 1 ] >4 1 1 1 [ i I i .1




E.W. BROOKER & ASSOCIATES LTD. | DRILL HOLE REPORT DEPARTMEN e roR-IC, WORKS , CANADA
OwN.ALB _ [FIELO ENG:GRG |DATE DRILLED-9/2/73] AIRPHOTO No: A22861 = 145 JChANAGE: 2286 + 90 [oFFsET TEST HOLE
ckD NRM  ITeECH: DY _|ri6: Mayhew gpp [SURFACE DRAINAGE: Well Drained | VEGETATION: Black Spruce {ELEV: - 749 31

sl 2 g cE AL voZE > |» fwee [scs [numee
shlesla E £z 05’ SOIL DESCRIPTION S 5[ DESCRIPTION {x| O = WATER CONTENT {% OF DRY WEIGHT} N o] ® |2-]2~ 81
FHFHEE R "z 8| Q7 ICE CONTENT (% OF SAMPLE VOLUME} iz 3| (85088 - 7
MEEI RV EIEE =] = “ Ll Eoled £l
REIST e RECS 1g " P'Ef:fr': " "lr 0o__wos] % % | % | %|F |57 REMARKS
PEAT =~ Dark Brown
. Pt - Fibrous N8B .
1 CLAY - Med. Brown \' {
OH - Silty 45-50% \
4 to - Low Plasticity 4 =
2 CL = Trace of Gravel F }—
6 ' = _Organic 6
CLAY =~ Grey, Silty P
(T - Med. Plasticity
8 Cl = Trace of Grovel NB 8
3 L
10 END OF HOLE 9! 10
2 12
is 14
161 _ _ 118
18 ' t8
20 20
22; ' . 22
24
1 1 l 1 1 1  } z‘L i | ] 1 1 1 H 1 ¥ 1 |. I




Page 1 of 2

E.W. BROOKER 8 ASSOCIATES LTD. | DRILL HOLE REPORT DA R T M A CKE NI Cri WAy * CANADA
DWN:A) R |FIELD ENG: (3 pes |DATE DRILLED: 9/2/73 AIRPHOTO NO: JCHAINAGE: 2292 + 80 ~ JOFFSET _ TEST HOLE
CKD NRM | TECH: DY [RIG° Mayhew 5on |SURFACE DRAINAGE: Well Drained | VEGETATION: Black Spruce [ELEV:  939.8"

1z, 2 z ICE ANALYSIS > |z JMLE [BC,S [NUMBE
Erluel|, s EE oi- SOIL DESCRIPTION ‘5% OESCRIPTION 1=z | O = WATER CONTENT {% OF DRY WEIGHT) . ol 2 [2-~]|2~
goldslge| 812525 - S8| O:ICE CONTENT (% OF SAMPLE VOLUME} <iolzlzlusieciesl | C 8
it FETE S I R z2 :E o Slajals i of,a o
Pt [pEAT - Dk, Brown, Fibrous |
CLAY - Med. Brown \'A
N (TiLL) ~ Silty 35-40% 2 A
CL| Low Plasticity
. = Gravelly 4 —
2 F |NB _ M- )T/
s s , - -~
. SILT - Med. Brown . |
ML [(TILL) = Sendy |
1013 ~ Grey . 0
- Sondy
21 = Trace of Clay V - 1-5% 2 l
14 14 ll
16 1 l : 16 ,
CLAY - Grey [
(tiee) = Silty ' $
1814 CL - Low Plasticity ' 8
= Trace of Gravel
204 : . |20 T
22 : 22 ”
| 24 -+ 4+ 4 ——— — = — - 1 - —1 24 ! |




Poge 2 of 2

E.W. BROOKER 8 ASSOCIATES LTD. | DRILL HOLE REPORT O AR T R R B Ay CANADA
DWN: A pFIELD ENG: GRG {DATE DRILLEDY /2 /73| AIRPHOTO NO: [cHamace: 2292 + 80 ToFFseT YEST HOLE
CKD-  NRMNECH: DY {RiS° Mayhew 500 |SURFACE DRAINAGE: Well Drained | veseTATION: Black Spruce [ELEV: 729 g1
GRAIN- SIZE
sz ) & g ICE ANALYSIS » |z fre [ecs numsed
Eeluxl, E 2 oi- SOIL DESCRIPTION & & | DESCRIPTICN xE O = WATER CONTENT {% OF DRY WEIGHT} - ol @ |2~ 2. 1 8
Lulds|ge| 8 |e2|2a] . wZ S| {)=ICE CONTENT (% OF SAMPLE VOLUME) szt z)3lss]ss é8 c
o2 i3> & w2z, - ok [ w] 8 -
eI £al%3 38 - PLASTIC Liquio il i ol
A lex] = Sk umr o0 “,‘3" 00 wos| ol % | %|%|® (o REMARKS

CLAY - Grey

(TiLL) - Sl“’)’ F A"
26 CL = Low Plasticity 1-5% 26

= Trace of Gravel

281 5 |—— s = B é

END OF HOLE 28'
30 30
32 ' ‘ 3
34{ 34
361 ) 36
38] 38}
401 4
42 : o 42
44 _ ' . | a4
46 46
43] 1] J 1 1 48L 1 [ [ [ |




\ ’ Page 1 of 2

E.W. BROOKER & ASSOCIATES LTD. | DRILL HOLE REPORT DEPARTMENT&@,ﬁg{%ugl‘gggﬁs CANADA
DWN: ALB  {FIELD ENG: GRG |DATE DRILLED]3/2/73AIRPHOTO NO: A22851 - 1456[CHANAGE: ° 2295 + 70 [oFFsET TEST HO
CKD- NRM_|TECH: DY |RIG° Mayhew 500 |SURFACE DRAINAGE: Well Drained | VEGETATION: Black Spruce |leLEV: 731, 4" Llﬁw't_]l
x(z.] 2 g ICE ' S Alys ot » > |Mie [seis [numee
b ux|, g 2 og- SOIL. DESCRIPTION & %| DESCRIPTION [=r| O = WATER CONTENT (% OF DRY WEIGHT) . ol @ |2~|8~
EQ‘ HFHE RS -z LU | O=ICE CONTENT (% OF SAMPLE VOLUME) <12) 2} 3 {86148 681 S !
-~ 2> | x [wElza p alk 3] “ W ]
S215%| . [23{58 g - PLASTIC ,LIGuI i it Fdut
Njax| = Sk 20 M7, o LiMiT 0o 1004 | %|%|%]E |° REMARKS
Pt | PEAT - Dk. Brown, Fibrous
CLAY = Med. Brown
CL = Low Plasticity v 7
4 = Trace of Sand 10-15% a Vi
2
6 6 \
8; e

CLAY = Grey

CL|(SILT) - Low Plasticity U Unfrozen
124 to ' 2

L (TILL) .
14 14
164 - Grey e l

- = Low Plasticity l

0] 4 = Some Gravel 8 #
20 _ | |20 [’
l "[SHALE - Grey , B b

CcL - Weuathered

24} O A It IR U (S PN

1] 1 1 i 1 1 4 1 1 1 1 1 1Y i 1



Poge 2 of 2

E.W. BROOKER 8 ASSOCIATES LTD. | DRILL HOLE REPORT AR T Rt Cr RS » CANADA

OWN:_AfR |FIELD ENG:  GRG |DATE DRILLED]3/2/7BAIRPHOTO NO: A22881 - 146 [CHAINAGE: 2295 + 70 [oFFSET

CKD- NRM |TECH: DY |Ri6°  Mayhew SOQSURFACE DRAINAGE: Well Drained | veceTATION: Black Spruce [ELEV: 721 41 TEST HOLE pavpLl

:lz.| R PR » |z June jac.s |numeed
Etluel, | 3 j52{g2| sow oescriPTION % | DESCRIPTION |z | O = WATER CONTENT (% OF DRY WEIGHT) . T 1%-5-
HEEHEHE " S | O ICE CONTENT (% OF SAMPLE VOLUME) S E RS RN ]
FEIELs ': zals2 ;'é‘ - PLASTIC Liguid bl il B R 1TSS PN
FrELe 4. 20 L'"'Iok——:o_*"'s%" w0o__toos] %ol % | %|%|* |5 REMARKS
- Same as above I
26 U{ Unfrozen 26} ”
28f 3 - za—tL
END OF HOLE 28' :

20 30

321 3

341 34

36{ : ' 36

401 40

a2 _ ' 42

44 ' 44

46 : 46
| 48] N | 48 i } J




E.W. BROOKER & ASSOCIATES LTD. | DRILL HOLE REPORT DEPARTMENTc?(FéggiBELﬁI\gg\,R,ﬁ CANADA
DWN:AlR IFIELD ENG:  GRG |DATE DRILLED: 9/2 /73AIRPHOTO NO: A22766~116  [CHAINAGE: 2299 + 10 [oFFseT TEST
o0 N JECH: DY RIS Mayhew 500 |SURFACE DRAINAGE: Well Drained | VEGETATION:  Black Spruce [ELEV:  736.0° EST HOLE
iz.] ¢ £ IcE VP |z [Me |Bes [numeer
Ecluel, | B |52 32- SOIL  DESCRIPTION & & | DESCRIPTION {x | O = WATER CONTENT (% OF DRY WEIGHT} N | 3 :i-.., g
by ";'; gl s ES|Ee o8 &§ {3 ICE CONTENT (% OF SAMPLE VOLUME) =15} = g 185 e 680 C 1
MEE .‘,: * Eﬁ 53 30 e PLASTIC Liouto Sln]lels et Fl
®jiE|Ta 1 20 SMIT, "'—.o_“ LT 0o 100 %l %|%|%|* |5 REMARKS
Pt | PEAT- Dark Brown, Fibrous v
2 ICL CLAY -  Grey to Brown 25-30% y
to . 2 [4:4]
1 (Tit) - Silty, Lowto )|
Cl Med. Plasticity P
4 - Some Sand F 4 pd
2 ML =  Trace of Gravel Lok
8 6 '
81 84—
NB /L
0§ 3 .
SILT =  Greyish Brown or—
ML | (TILLY) =  Some Shale :
12 =  Some Sond : 12
14
SHALE -  Bedrock 14
. ML - Grey
161 I8
END OF HOLE 16'
18 18
201 . 20
221 - 22
1 24.: 1 | 1 [ 3 I 1 1 * | 24 ' 1 | 1 1 | ] l 1 I.




DEPARTMENT OF PUBLIC WORKS, CANADA
E.W. BROOKER 8 ASSOCIATES LTD. DRILL. HOLE REPORT MACKENZIE  HIGHWAY'
Dwn: Al g |FIELD ENG:  GRG |DATE DRILLED:9/2 /7] AIRPHOTO NO: A22766-116 | CHAINAGE: 2305 + 10 |oFFSET TEST HOLE
cKD- NRM I TECH: DY |AI6° Mavhew 500 [SURFACE DRAINAGE: Wel!l Drained | VEGETATION:  Black Spruce |ecev:  757.3"
rlz.] 2 - 1oE ALy ot > |z June |ecs [numsed
IClwel, |2 |55|c2 sow DEscRiPTION & £| DESCRIPTION [x| O = WATER CONTENT (% OF DRY WEIGHT) - N R NN
B g |zz|ga wZ &5| O ICE CONTENT (% OF SAMPLE VOLUME) 30213z a5Bspe8o | C 2
- >3 : € lwelzs o I g ot . pr pry S| : >5
i il B2 L e T Tewlel S5 mewanss
PEAT -~  Dark Brown
Pt =~  Fibrous
24 F v ) 2 '
1 CLAY =  Med. Brown 35-40% & 2302/,,
49 = Low Plasticity 4 — ]
2 -~ . Some Gravel f.//
6 €
a 8 /
3 d
0 END OF HOLE ¢ i
12 12
14 i 14
16 16
18 | | s
20 , ' : 20
221 22
241 24 . 1
JEJA_,f 1 1 1 1 1 ] 1 1 1 1 |. I.




JNOH

PERCENT SMALLER

100

990

80

70

60

30

20

10

GRAINSIZEDISTRIBUTION

SAND
CLAY SILT FINE T MEDIUM | COARSE GRAVEL
8 8 o Q Q o (=] [ -] o . . . 5 .
: 3 22 T2 ¥ 5 5% 4  » 3+ 2 Y
/+/ li — | -
d"""—,/ o0
W 80
&
70
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.//)/‘V 50
40
30
20
10
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8 3 8 a g ] 2 & a 2 a b e & 8
GRAIN SIZE IN MILLIMETERS
k proJecT __Mackenzie Highway
m ‘ . . JOoBNo. _E-G517  bpate April 7/73
. . sampLe oescripTion _C1ay (Ti11) Silty, SAMPLE No. _680-C-1
Engineering Consultants Ltd. Some”Sand DEPTH 5




ON 'OMd

SUMMARY OF TEST RESULTS JogNo.___E = 517
LITTLE CHICK LAKE CREEK bROSSING-MILE 681.2
BORE DEPTH. N Ao | Atterberg Limits MECHANICAL ANALYSIS soIL
HOLE content | WL | W | P (M.LT. CLASSIFICATION) CLASSIFICATION REMARKS
UNIFIED
feet % % | % | % | %ciay | wsit | %sanp |%craver] }
681-C-8 5 34.3 32.819.3 [13.5 cL S0,  0.17%
680-C-1 5 28.0 34.926.0} 8.9 52 31 15 2 ML

=
€0Q

EBA ENGINEERING CONSULTANTS LTD.




KEY- PLAN
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(Approx. M. 657
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paTE DwWN: 14 May, 73

scates =200
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E.W. BROODKER & ASSOCIATES LTD.
civii engineers

Site and Location Plan
for Boreholes ¢t

CREEK CROSSING END
OF LAKE MILE 657.




TERRAIN - LEGEND
PHYSTOGRAPHIC FEATURES

Tabular bodies along
the sides of and above
present or abandoned
river channgls

Lowland occasionally
sWampy--areas

Flat-to-broad gentile
s lopes

Postglacial ponded
deposits.in larger
Towlying areas

Outcrop £ Cortinuous
tridge

Flagiplain - often with
sand dunes’ on T

Drumlinized titl plain
rolling large linear
features

SYMBOL TERRAIN -TYPE
, HT High Terraces
GLB-] Glactal Lake
Basin (Better
t drained type)
' GM Ground Moraine
(undifferentiated)
' LB Lacustrine Basin
BR Bedrock
AMP Attuvial Meander
Plain (Mackenzie
River Feander Plain)
RKM Ridge~and=knoll
' Moraine
\ FFp Fossil Flood

Plain

Flat plain may be
dissected to rolling
topography

Topstratum Phases (Associated with Terrain Types)

MATERPALS DESCRIPTION

Sitt covered stratified
gand -and/or - gravelof
fluvial or outwash origin

lce~rich to’ medium
plastic silty ¢lay,
occasionally with'a
traee of ~sand

St it roetay wild
usually some ‘sand and
gravel

Orgamiciand thorganic
clay, silt and fine
sand

Exposed. rock to rock
with generally less
than: 5 feet of cover

Sands-and sttty sands
stratified or channel
deposits

Molded bhasal i1l Tow
plastic silty-clay till

Silty topstratum over

sand and/or. gravel of a
flood plain of an inactive
stream

SL Slopewash or solifluction features. Topstratum of ice-rich
} poarly sorted silty clay and silty sand to gravel

PT Mixed bog and fen peats in post glacial ponded depréssion
} DF Thin (0= 10 feet)of drift over bedrock surfaces

Complexes. are shown as combinations of two terrain types with or without
’ phases . that pertain to the parent type.

Terrain Symbols are modified from Canadian Gas Arctic Study Limited Terrain

| Study for this area.

Drawing ‘Noi A<2a

Engineering Consultants Ltd.




' CENTRE LINE CHAINAGE IN FEET
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.- Stratigraphy between and below boreholes ) gg'{g M
has been assumed. "ELEV 222.6'
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E.W. BROOKER & ASSOCIATES LTD. DRILL HOLE REFORT
DONALD - [FIELD ENG. - NRM |DATE DRILLEDI9/2 /73 AIRPHOTD No: AZZ2763 = Bi  [CHAINAGE:. - 3687 + IoFra TEST. HOLE
cxp GRG: [TECH: K 816G TeXomd SURFACE DRAINASE:. © Poar LvEGETATION: - Blacik Sprucs & Hirch lELey:  304.3" e
a BEANS SIZE -
8L 8 ] ICE ANALYSIS molps gMILE [BLS INUMBER
3y EREE 8- & & DESCRIPTION |zo ) O = WATER CONTENT (%% OF DAY WEIGHT) S b
Eolue 2 [52/a¥| - SOIL  DESCRIPTION 5 & - " A T2 -
S8las) gyl 3 |EiEs oz E81 QT ICE CONTENT (% OF SAMPLE VoLUMZ) SIBLE 28851657 | C 3
=i=3 Iriw jwi §5 = ak PURETIE L [ 3 g 18 jiat,a
Tl (weC8 e Loy T Ly g tar Ton Fos 15 15 REMARKS
— 25 %6 80 an e qgesl Yo L Yol Yol %
oL ORGANIC SiLT
o = Dark Brows E V= 15-20%
29 =~ Claye 2
1 ML yey A 12075
4 4
2 M CLAY =" Dark Brown : s
= High Plasticity V= 0-5% ? N
8 CH - Sandy 9" 6 ¥
: N
g g
Ic - tefs o S 1o
3 Med: Plasticity i
12 cl ; 12
V= 15-20%
More ice
14 with depth{ 14
161 =~ Gray, Med. Plastia i6 <
ped
[Fig 4 18 poe
END CF HOLE 18*
20 -0
224 22
24J E 24
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Page 1 of 2
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E.W. BROOKER & ASSOCIATES LTD. DRILL HOLE REPORT S éfﬁg RKS, CANADA
owin: ALB - TFIELD ENG . NRM [DATE DRILLEDZ5/2/7 BAIRPHOTO Mo+ AL/ /4 ~ D3 Toramage: - 3557 + 80 ; TEST HOLE
cxo: GRG: [vecu: K RIS Mavhew 5007 SURFACE DRAINAGE! . Fair 1o Sou¥t | VEGETATION: Black Soruce & B :

riELi e g isi= =l MILE | BC. B INUMEBERL
Ehlvsl § E °§' SOIL." DESCRIPTION & & DESCRIPTION: [x o) O = WATER CONTENT {% OF DRY WEIGHT ) el T2 18120457 S 1
Silzglde) § 2L da oz Sl A\VEICE CONTENT (9% OF SARPLE VOLUME) 232 1RGIRS
2=lEslir) = iyaiEe =S a= £ i bl Sl R FACI SR PN
ST jEE A 3¢ i o b bon L on 1% (& REMARKS
29 oo A Ll L L
ORGA?\iiCC!Siii v 50" North of
) ot ey 25 90 - North Bank
i Mo
4 e b L L a £
CLAY = Med. Grevish Browh S
2 SILT = Low  Plasticity S
6 = Trace of Sond g
Ct
8 8
Fi:Vo N
15=20
1013 0 &
|
T
t
2] 12 L
CL CLAY - Grﬂy ~~~~~~~ i'
e s | SILT = Low to Med. ta 1
4 cl Plasticity 5
16 < s f
/
18 12
2245 v 29 Ay ?/
30 - 40% |
224 22 £
% SRR S R S T S S e e S e 24
| | | i i




. : Poge Zof 2
E.W. BROOKER & ASSOCIATES LTD. | DRILL HOLE REPO (HQAES . CANADA
Cwi ALRC L [FIEED ENG L NRM IDATE DRILLEDDS /2 /7 BAIRPHOTO NOT AD2774 « 5% TEST  hoLE
CKD. G RG | TECH: JK S RIS Mayhaw 500 | SURFACE DRAWNAGE £air 75 § = =
2 SR z
£185.l 8 3 ICE ANALYSIS sl BMLE |Bes numseR
3 R R -3 ; % E{DESCRIFTION [z | O = WATER COMTENT {% OF DRY %"t:i{:vﬁ} peny $o0 £ 0
EDiuEly, [ 8 |251gF) SOL vEsCRIPTION 85 A 2 CONTENT (% a2 ielE sy | s :
e R S T g £ w Z e { o CLUME 2l ElE 8o]80
“g: Rl S ) g’;;—; %g ~— 3 =5 :f. =%
{5 P - B SE e inasl T L% IS L%l s REMARKS
CLAY
SILT
26 cL ~same 28
fo
o
281 6 F V' 24 : &
30 = 40% £
[E
!
0 30 -
.f
3217 3z vl fg
/
3% 34 {
L
/
. r.
351 36
f
5ol 8 5t &8
END OF HOLE 38°*
401 40
a4z 4z
44 44
4 : 1
8 48
b d L
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SHLY Sand ]
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o+ DA
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DWNLALDY FIELD ENG:

INERM,

DATE DRILLEDZ0/2/7

cxn SR [ TEgKH: K 15 Texoma
o
Rl SRRl S E MILE [B,6,5 | NuMBEs
i Elgsl Bl E L2 £ L
s luely Zigzio E SOl DESCRIPTION o] firt ¥
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xR E by i =3 D b Deler
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= vy » 5 = i e § Z RAEHARYS
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SUMMARY OF TEST RESULTS JOB No. o E-517

e NATURAL
5"’{2.‘_ DEFTH WATER
HOLE ' CONTENT
feet % % % %ot oty GEAND. % GRAVEL
857=(C-3 5 7452 2.9 E50,0012.9
657-5=2 10 66,0 LG5 036071048 23 G2 15 G OL-ML S04 = 0.,36%
657=C=5 5 £3:0 36,5 19211703 z9 665 5 o CL

TTTTTTTTION 'OMd




KEY PLAN

HYEBA Enpineering Consuliants Lid

DRTE
o Moy 73

SCALE
U= dmi

DWG No.
A=




I

pWNBY: F.R.B.

DATE bwi: 15 May; 73

scate: 1" = 200!

JoBNe: E =517

E.W.BROOKER & ASSOCIATES - LTD:
civil engineers

Site and Location Plan
For Boreholes at
LAKE NARROWS

- CROSSING Ml . 639

DWG:
A—-2

SHT No.:




SYMBOL

HT

GLB-1

GM

LB

BR

AMP

RKM

FFP

TERRAIN TYPE

High Terraces

Glacial Lake
Basin (Better
drained type)

Ground Moraine
(undifferentiated)

Lacustrine Basin

Bedrock

Alluvial Meander
Plain (Mackenzie

TERRAIN LEGEND
PHYSIOGRAPHIC FEATURES

Tabular bodies along
the sides of and above
present or abandoned
river channels

Lowland occasionally
swampy areas

Flat to broad gentle
s lopes

Postglacial ponded
deposits in larger
lowlying areas

Qutcrop to continuous

ridge

Flat plain often with
sand dunes on it

River Meander Plain)

Ridge-and~knoll
Moraine

Fossil Flood
Plain

Drumlinized till plain
rolling large linear
features

Flat plain may be
dissected to rolling
topography

Topstratum Phases (Associated with Terrain Types)

SL

PT

DF

\

Slopewash or sglifiuction features.
poorly sorted silty clay and silty sand to gravel

MATERIALS DESCRIPTION

Silt covered stratified
sand and/or gravel of
fluvial or outwash origin

lce=rich to medium
plastic silty clay,
occasionally with a
trace of sand

Silt till to clay till
usually some sand and
gravel

Organic and inorganic
clay, silt and fine
sand

Exposed rock to rock
with generally less
than 5 feet of cover

Sands and silty sands
stratified or channel
deposits

Molded basal till low
plastic silty-clay till

Silty topstratum over

-sand and/or gravel of a

flood plain of an inactive
stream

Topstratum of ice-rich

Mixed bog and fen peats in post glacial ponded depression

Thin (0 - 10 feet)of drift over bedrock surfaces

Complexes are shown as combinations of two terrain types with or without
phases that pertain to the parent type.

Terrain Symbols are modified from Canadlan Gas Arctic Study Limited Terrain
Study for this area.

Drawing No. A-2a

Ll
€0Q Engineering Consultants Ltd.
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__E.W. BROOKER & ASSOCIATES LTD. | - DRILL HOLE REPORT DEPARTMENT, it GYBLIC, WORKS, CANADA
Dwh: AL |FIELD ENG:  INRM [OATE oRILLED-E/3/73]AIRPHOTO No: AZ2783 = 159 [cRAmAGE: 4507 +70 . {OFFSEY TEST HOLE 1
cxp: BD  {TECH: TJ _{RG: Mayhew 500 |SURFACE DRANAGE:Excellent to East | vEGETATION: Thick Spruce 6 = 12° [ELev: 306.2°
:|2.] 2 g ICE ANALYSIS - r |z [MLE [BC.S |NuMBE
clusl, s £3 ,E- SOIL DESCRIPTION % = | DESCRIPTION ¢ | O = WATER CONTENT (% OF DRY WEIGHT) . o] ® |2=]8-
SUiZelyel B |25(25 .z $ 5| O0%1CE CONTENT (% OF SAMPLE VOLUME) 3latEls(aclasg s |Cc (4
-3 =§ 5: H gg Ed ::" ok PLASTIC o " o = Y e ——
i A R ] iz ey —————(ur wo__wwos] % | % | % | % |% |5 REMARKS
CLAY F |V '
2 = Med. Brown a0 - 35% ) 60" N of B.C.
] 'l - Si"y 2 X
C:‘I; = Low Plasticity i
4 Cl c 4 7
2 it
¢ U | Unfrozen - el f
to|] V=0~ 3% //
= Med. Brown F /
' 2 = Silty o
_ - =« Med. Plastic : /
7
21 2
14 . 4
18 _ I
i1 4 i8
20 ) | 208
22 ‘ _ | 22 ”
24 . 24 ’
£ ) P T 1 1 i | [ . I
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E.W. BROOKER & ASSOCIATES LTD.

DRILL HOLE REPORT

DEPARTMENT OF PUBLIC WORKS, CANADA

MACKENZIE HIGHWAY

[owe ALB DATE ORN.LEDS/3/73[AIRPHOTO NO: AZ2778 = [CHAINAGE: _ 4517 +80 !OFFSET TEST MOLE
CXb-BD RIG: Mayhew 500 |SURFACE DRAINAGE: Good to Fast | VEGETATION: Ihick Spruce £35 - |ELev: 282.3° MVPL2
GRAIN- SIZE
E|3u]| 2 g ICE ANALYSIS » [z [MILE |Bc,S |numeE
EE wely E Eg 32 SOIL DESCRIPTION % =] DESCRIPTION Xc O * WATER CONTENT (% OF DRY WEIGHT} 1] e E,__ i‘_? 639 S 1
HEHHE R : oz &8 O=ICE CONTENT (% OF SAMPLE VOLUME) =l 2123 |8c|8
MEHEE RS 58 o= PLASTIC ,LIQUID bl Bl B T Y PN T —
i # i) i el 20 ™% Lpo " 00100+ %o [%|%|%[* [° REMARKS
F W. Bank Down
= Organic N8 -V in Bottom.
2 Dark Brown 15-20% | 2T e 40" W. of Creek
Low Plasticity 7
44 4
[ 6 A
//‘-'
L~
8 s
10 Root @ 10 10 N
Trace of Clay
12 ' ”
1 = Grey-Brown : 1
- Silty 10-15% ——p
16 = Med. Plasticity 8 -~
s T i —
V-0-5% ”
20 204& ‘*Z
)
221 22 \\
24 —_———— e e e e e 24 \




E.W. BROOKER & ASSOCIATES LTD. | DRILL HOLE REPORT DEPARTMENT e MYRHIC, WORKS , CANADA
DWN: ALB |FIELD ENG:  NRM DATE DRILLEDS /3 /73] AIRPHOTO NO: A22774 =32  |CHAINAGE: 4517 + 80 . lOFFSET
eKD- BD _ |TECH: 1 [RI6" Mayhew 500 [SURFACE DRAINAGE: Good to East | VEGETATION: Thick Spruce 25-30' [EcEv: 282.3" TEST HOLEMvPL2
|z, 3 g e : e s {x e |scs NUMBER]
HAMI. g £s 55» SOIL DESCRIPTION & §| DESCRIPTION x| O = WATER CONTENT (% OF DRY WEIGHT) . ol 12-~]|8~
HEHHH R B -z &5 O:ICE CONTENT (% OF SAMPLE VOLUME) SR HEENEE S L
323+ " 12253 'i"é o= PLASTIC ,LIoUID bl il B I PSS 3 U
Rise| » Se 20 L'"'Io . u.narr 100 004+ wlei%|%|® [a REMARKS
6 CLAY \
26 (TILL) <~-same as above | F| NBto 2
V-0-5%
28 28
3| 7 SOfFr -
32‘ 3
s6f CH = High Plesticity 36
L 8 | . . o
o] END OF HOLE 37'
38}
40 4
42 a2y
44 44
46 46
a8
I | 48[ ] |. 1 | 4 [ l ¥ 1
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E.W. BROOKER & ASSOCIATES LTD. | DRILL HOLE REPORT DEPARTME'E,}&&@%@ggg@@. CANADA
Dwh: ALB IFIELD ENG: DATE DRILLED:S/3/73| AIRPHOTO NO: A22774 -32  fcHaNAGE: 4517 + 80 OFFSET TEST HOLE
CKD- 8D  {TECM: T3 |RS Mavhew 500 |SURFACE DRAINAGE: Good to Fast { VEGETATION: Thick Spruce 25-30° [ecev: 282.3° MVPL25
:lz.] 2 2 ICE o , PR » |x Jene [ees |numeer
e = ;‘ o o:. SOIL DESCRIPTION sg DESCRIPTION !‘.: o = WATER CONTENT ( OF DRY WEIGHT o ;.' g—- g-.
:= E: e ¥ s =§ w = :: = 5 K z E gu gz 639 S ]
stizs §E £lu2ita =% H 0= ICE co::;s:: {% OF smp:..:m:ou.um-:l EHHH R .
TE( e |Re78)] - 2t 20 Llul:o"—w_‘ L wo__wos| %| %[ %[ % 5[5 REMARKS
6 CLaY P \
26 (TILL) ~same as above | F| NBto 2
V=-0-5%
26 28
| 7 308 ¢
32 3
3§ CH = High Plesticity 36—
8 . - _ d
6] END OF HOLE 37 ol
42 a2]—
44 44
46
* ne L 281 [ [ | 1! | ]
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E.W. BROOKER & ASSOCIATES LTD. | DRILL HOLE REPORT |  DEPARTMENT OF PUBLIC WORKS, CANADA
DWN-ALB [FIELD ENG:  NRM [DATE oRitLEDS/3/73[AIRPHOTO NOAD2774 = 32 | CHAINAGE: 4519 + 50 ToFFSET TEST HOLE ﬂ
cKD: g . |TECH: T) |ri6: Mayhew 500 ]SURFACE ORAINAGEGood fo West | VEGETATION: Thick Spruce 30-35" |eLev: 279.6" oL

AEM B 2 ICE ANALYSIS r |z |MLE [BC.S {NuMBER
EC|lusl, |2 5% ai- SOI.  DESCRIPTION & 5| DESCRIPTION |x | O = WATER CONTENT (% OF DRY WEIGHT} N o2 12-]8-
CHEREHE S “ S8 O=ICE CONTENT (% OF SAMPLE VOLUME) s st 2|3(8s[as 832 S 2
~la3|2r| = w3 55 N o o “ - ° l.s S
It P Y - 28 L e AR % £ 78 £ i REMARKS
SILT : F E. Bank
= Organic N8- -V 35' E of Creek
1 - Dk. Brown 15-20% 2 & 184%0
oL = Non Plastlc
. a
2 151%
s 6
A d
'] ' , s i
. = Root @8 )
} e
10 ~{ 10
3 CLAY - NB -V | d
ItL) = Grey-Brown 5-10%
12 IcL Mty - S;II:),!P 123 (/
= Low Plasticity //
L] . 14 A
4 * | NBe-v 4
: 0-5%
16 , 18
181 18 !
201 5 . . 2045 JL
22; _ 22 |
/
24y I+ 4+ 4+t ——— — —_— — — 24
i A { l i




E.W. BROOKER & ASSOCIATES LTD. | DRILL HOLE REPORT | DEPARTMENMEC%"ENPQEEU%,ggﬁ,S,- CANADA
OwN: ALB [FIELD ENG:  NRM[DATE DRILLED: 7/3/73 AIRPHOTO NO: AZ273 = 132 | CHAINAGE: 27 + 50 OFFSET — p— w—
CkD:BD __ITECH: 11 [R& Moyhew 500 [SURFACE DRAINAGE: Good fo Northwest VEGETATION: Thick Spruce 10 = 15" __ JeLEv: 295,57
t 3. 2 g Ice PP > | |mne lecs |numeeq
ECluslu | 2 [52]23| son oescriprion & §| DESCRIPTION |z | O = WATER CONTENT {% OF DRY WEIGHT) 1. 1eal@|2~]%
sEleglgy) 8 (ESIEC o2 S| (02 ICE CONTENT (% OF SAMPLE VOLUME} s{2)z|z|ssfgsp 63| C 5
MEE SRR LR =N = ) Sle1els ||, b —
SE(RT e |2E]%2 3g et N A LA CACA L REMARKS
GRAVEL -
= Med. Brown
2 = Sandy, some Silt 2
! IGW - Non-Plastic //‘3 (11)|40{49 |~
2 FNF 74
e s
8 s
3 - .
0 END OF HOLE 9* o o0
=2 : ’ 2
14 14
s | e
18 i
20 20
22 _ : 22
24 24 L
11 | J 1 i | 1 1 1
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E.W. BROOKER & ASSOCIATES LTD. DRILL HOLE REPORT | DEPARTMENT OF PUBLIC WORKS, CANADA

CK
ownN: ALB |FIELD ENG:  NRMiDATE DRILLEDS AIRPHOTO NO: A22778 - 32 |CHAINAGE: -4519 + 50 io;;se.FMg*H'GHWAY
cxo. BD  Tvecw: 1l _|R6 Moyhew 500 |SURFACE DRAINAGE:Good to ’—Hgﬂ: | VEGETATION: Thick Spruce 30-35 [ELev. 279 6" TEST HOLE
E|3.] 3 § ICE iﬁ:’{‘;:,‘g‘ ~ [» JMILE [BC,S |Nums
T W i-o - - [
to|es|u.| 3 135(85] SO ODescRIPTION & §| DESCRIPTION | x| O 2 WATER CONTENT (% OF DRY WEIGHT) N “T=15-5-
A FH I R A oz $5| O3 ICE CONTENT (% OF SAMPLE VOLUME) EIHIHRA AR K
wElar P EE 8 g - PLASTIC,  © LoD Slelwle P —
CLAY — 20 "% 80 i w0 wos] %o | %|% %[> s REMARKS
6 -
(T".L) Sﬂm‘ as amve F NB - v oy /
28 CL 0 - 596 2 /J
2 28 J
08—
END OF HOLE 30°
32 3
3“1 34
361 : 36
38f sel
42 a2f
e ' ' ’ .
46 : a6
48
48
1 i 1 | 1 | {
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PERCENT SMALLER
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Engineering Consultants Ltd.

SAMPLE DESCRIPTION

GRAIN SIZE IN MILLIMETERS

GRAVEL - SANDY,
SOME SILT

prosect MACKENZIE HIGHWAY

sjoBNo, . E-9l/ pate APRIL 11/73
SAMPLE No, 638-C-5
DEPTH 25!




SUMMARY OF TEST RESULTS | JOB No.___E=517

LAKE NARROWS CROSSING - MILE‘ 639

NATURAL Atterberg Limits

BORE WATER MECHANICAL ANALYSIS " soL
HoLe | DEPTH | ontent ! Wo | we [ » {M.LT. CLASSIFICATION) CLASSIFICATION REMARKS
feet % %« | % | % | xciay | wsut | %sano |wcraved| ON'F'ED
639-C-5 2% 11 40 49 GHW
639-S-1 5 118.0 §32.1] 17.4 14.3 _ CL

"ON "OMa

=

€0Q  EBA ENGINEERING CONSULTANTS LTD.







