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PEMCAN SERVICES —

INTERCOMMUNITY STUDY AREA
WRIGLEY TO FORT NORMAN, N.W.T.
SITE DESCRIPTIONS - BOOK |
BLACKWATER RIVER TO FORT NORMAN

Site Number Poge Site Number Page
192 192-1 225 225-1
193 193-1 226 226-1
194 194-1 227 227-1
195 195-1 " 228 228-1
196 196-1 229 2297
197 197-1 230 230-1
198X 198-1 231 231-1
199 199-1 232 232-1
200 200-1 233 233-1
2M 201-1 234 234-1
202 202-1 235 235-1
203 203-1 236 236-1
204 2041 237 237-1
205 205-1 238 238-1
206 206-1 239 239-1
207X 207-1 240 240-1
208X 208-1 241 241-1
209 209-1 242 242-1
210 210-1 243 243-1
211 211-1 . 244 2441
212 212-1 245 245-1
213 213-1 245 246-1
214 214-1 247 247-1
215X 215-1 248X 248-1
216 216-1 249 249-1
217 217-1 250X 250-1
218 218-1 251 251-1
219 219-1 252 252-1
220 220-1 253 253-1
221X 221-1 254 2541
222 222-1 255 255-1
223 2231 256 256-1
224 2241 257 257-1

258X 258-1



SITE NO, 192

LOCATION

Located 4 miles north of the Blackwater River at the western toe of McConnell Range,
Site 192 is a shallow, longitudinal bedrock ridge exposing Devonian limestone .

The proposed gas pipeline route runs immediately west of the site area, while the Mack-

enzie Highway right-of-way is located at Mile 493 approximately 4 miles southwest of
the site.

—====—=All weather road weessseenns Required access

————— Existing trails and cutlines "= =—-gie limit

_Torone==* Proposed Gas Pipeline ™ Proposed Mackenzie Highway
AFI’FF’IG*C MNo. AEEBB?‘J"HEE APPFDXEI‘I“IUI‘E SCGEE: 1" = EFDUD'
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GENERAL

The site area is about 2 miles long and rises some 50 to 100 feet above the flat glaciolac-
usirine basin which slopes very gently towords the Mackenzie River. Terrain on the east
side of the ridge ascends towards the McConnel| Range. A relatively thin layer of glacio-
lacustrine sediments, mainly silts and clays with moderate to high ice content, cover the
bedrock east from the ridge. These deposifs support moderate to dense growths of spruce

and irregular stands of birch and poplar. On the west side of the ridge, stonds of tamarack
mixed with spruce indicate poorly drained terrain.

Several exposures of fractured to blocky limestone mark the west side of the ridge. Some of
them, marked by "x" on the map, form prominent walls which in turn will be suitable for g
quarry location. The bedrock is slightly weathered within the surficial zone but it will very
likely require blasting to be extracted. Good quality general fill material can be obtained

from this location. Aggregates for surface courses can be produced by crushing and screen-
ing of fresh limestone.

Site 192 was not investigated during the winter drilling program because of surficial bed-
rock exposures and difficult access.

. 2 ey
LEGEND
=== All weather road sasvesecenees Required access
————— Existing troils and cutlines  +=——.——. Site limit
===sssns=uns Proposed Gas Pipeline === === Proposed Mackenzie Highway

Section of Map No. 95 N Scale: 1:250,000




SITE NO. 193

LOCATION

Located approximately & miles north from the Blackwater River at the western
MeConnell Range, Site 193 consists of flat
debris.

toe of
alluvial cones and a narrow belt of slope

The proposed Mackenzie Highway right-of-way at Mile 501 is approximately 6 miles

west of Site 193, while the gas pipeline route parallels the site at a distance of one
mile.

LEGEND
=== All weather road weeseseeses Required access
————— Existing trails and cutlines =" —Site limit
“mommems==== Proposed Gas Pipeline —_ ™ Proposed Mackenzie Highway

Airphoto No. A22887/52 Approximate scale; 1" = 3,000
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GENERAL

Intermittent discharges of water and material from the hillside resulted in deposition of
poorly sorted silts, sands and gravels along the line where the flat terrain of the Mackenzie
Plain abruptly ascends the western flank of McConnell Range. Cones were deposited at

mouths of ravines and gullies while a relatively narrow and gently sloping band of slope
wash and screes mantle other parts of the hillside foe.,

Moderate to dense stands of spruce with interspersed birch and peplar covers this site

while the poorly drained plain on the east side of the site i vegetated with black spruce,
tamarack and willow.

These alluvial cones and slope wash deposits very likely consist of silty and sandy ice-rich
material while gravel sized aggregates would be g secondary component. Larger and
steeper cones (marked by "x" on the map) may contain more gravel than slope wash mantle
and small cones. These materials will be suitable for low quality general fill only.

The site was not drilled because of difficult access, low quantity and doubtful quality of
the material.
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L A“ W’Euther !'Dﬂd AEdw o ma e s Required access
————— Existing trails and cutlines ——-—. Site limit
==ssssuseas= Proposed Gos Pipeline m===== Proposed Mackenzie Highway

Section of Map No. 95 N Scale: 1:250,000




SITE NO. 194

LOCATION

Located approximately 5 miles northwest of the Blackwater River on the northern side of
the Mackenzie River channel, Site 194 consist of a large longitudinal segment of a
glaciofluvial plain, which is comprised in parf of sand and grave! deposits,

The proposed Mackenzie Highway right-of-way at Mile 497 is located less than one mile
from the northern tip of Site 194, The haul distance to the proposed gas pipeline along
existing seismic cutlines would be in excess of 9 miles.

e All weather roed 000 Required access
—————~ Existing trails and cutlines -— . —. Site limit
===sssswnsns. Proposed Gas Pipeline wemm mm = Proposed Mackenzie Highway

Airphoto No. A22887/16 Approximate seale: 1" = 3,000




PEMCAN SERVICES

GENERAL

Site 194 consists of a large segment of o glaciofluvial plain,
posits investigated in Sites 195, 194 and
north of this site area.

geologically similar to de-
197 which are located immediately west and

The site area is about 2% miles in length and ranges from 1000 to 2500 feet in width, The
southern perimeter of the site consists of the steep Mackenzie River
stream channel borders the western periphery of the site. A small tributary stream crosses
the northern tip of the deposit and the terrain to the east is slightly depressional, exhibit-
ing thermally sensitive features such as small ponds and muskeg bogs.

bank, while a shallow

Based upon geological inference, the glaciofluvial material |

ikely consists of stratified,
well graded sand and gravel.

These deposits may be suitable for most construction aggregates.

The organic topsoil layer is relatively shallow and supports

moderately dense growths of
spruce, poplar and birch.

There are no known critical wildlife areas in the immediate vicinity of Site 194,

Access to the site from the proposed Mackenzie Highway right-of-way consists

of existing
seismic cutlines,
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SITE NO. 195

Located approximately 5 miles north of the Blackwater River and adjacent to the proposed
Mackenzie Highway at Mile 498, Site 195 consists of a large longitudinal remnant of o
glaciofluvial plain.

Type of Material: Gravel and Sand; well graded, stratified, varied size.
Estimated Volume: 10,000,000 cubic yards.

Assessment: Excellent quality granular materials which are suitable for most
construction requirements; Site 195 is recommended for development.

LEGEND
——— == Al| weather road seseseecencos Required occess
————— Existing trails and cutlines  ~————-Sjte limit
ssrsnsssenes Proposed Gos Pipeline # o= = === Proposed Mackenzie Highway
@ DH Drill Hole TP Test Pit
Airphoto Ne. A22430/216 and 217 Approximate scale: 1" = 5,000
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ENVIRONMENT

Site 195, located approximately 5 miles north of the Blockwater River, consists of o large,
lengitudinal remnant of glaciofluvial plain which is arientated generally parallel to the
current eastern shoreline of the Mackenzie River at a distance of % to 1 mile. The site en-
compasses an area approximately 3% miles in length and averages + mile in width and is
relatively flat but slightly elevated above the adjacent terrain which consists of poorly
drained infilled melt-water channels exhibiting thermally sensitive terrain conditions as
characterized by numerous lakes and muskeg bog areas. The proposed Mackenzie Highway
right-of-way traverses the northern portion of the site at Mile 498 .

The material in the glaciofluvial deposit consists of stratified, well graded coarse grained
sands and medium to coarse grained gravels. The organic topsoil layer is very shallow,
generally less than 1 foot in depth, and supports moderately dense growths of spruce, pop-
lar and birch ranging in height to 30 feet and in trunk diemeter to 12 inches. The adjacent
poorly drained terrain supports stunted growths of spruce, tamarack and willow.

There are no known critical wildlife areas in the immediate vicinity of Site 195.
Access to potential borrow pit areas is excellent because the existing CNT pole line and

proposed Mackenzie Highway right-of-way traverses the northern portion of Site 195 and
other existing seismic cutlines traverse various portions of the site.

DEVELOPMENT

The exploratory drill holes indicated the following conditions relative to the quality and
quantity of available granular materials:

= Excellent quality granular materials, consisting of stratified, well graded sands and
gravels of varying gradation were encountered to depths investigated. These sands
and gravels are considered svitable for use in most construction requirements.

= The depth of the granular deposits is in excess of 20 feet although an average depth
of 15 feet was used in caleulation of volumes.

-  The overburden material consisting primarily of topsoil is generally less than 1 foot in
depth.

- It is considered that granular materials in excess of 10,000,000 cubic yords are recowv-
erable from Site 195.

Site 195 is recommended as an excellent source of granular materials and the following
operational guidelines should be considered during the development of borrow pits at this
sife:

-  The existing tree growth and related vegetation should be cleared and removed in
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accordance with current land use guidelines.

-  The organic topsoil should be stripped, removed and stockpiled adjacent to the borrow
pit areas in designated locations,

- A natural stand of tree growth and related vegetation should be retained between borr-

ow pif areos to be developed and existing CNT pole line or proposed Mackenzie High-
way right-of-ways for aesthetic values.

- Stonds of natural growth should be retained between borrow pit areos in order to facili-
tate regrowth through natural regeneration.

- The use of dozers, overhead loaders and conventional ripping equipment should cdeqg-
uately remove the material from this site.

- The production of quality surface course and concrete aggregate material moy be poss—
ible by exercising selective excavation procedures during the development of borrow
pits. The production of higher quelity aggregates will dictate the need of screening,

crushing and washing plants to ensure satisfactory properties for specified construction
requirements.

-  Additional laboratory tests to evaluate specific physical and chemical properties of the
granular materials will be required, if the material is to be considered for the production
of concrete aggregates.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

- Recontouring of the pit areas to provide general drainage that is compatible with the
natural drainage of the adjacent terrain.

-  Replacing stockpiled surficial waste material and organic topseil on the abandoned
reconfoured pit areas.

- Reseeding of the recontoured pit areas should be considered in areas that may pose
erosional problems. At these locations, the artificial reseeding of annuals end peren—
nials will result in a semi-permanent cover growth prior to reestablishment of native
species.



DETAILED DRILL HOLE LOG

SITE NO, 195 HOLE NO. DH-1
DATE: Fpp. 8, 1973 [LOGGED BY: (3] PEMCAN O
DRILLING METHOD: CONVENTIONAL (] gﬂgcﬁf:;?gi [J oTHER:
DEPTH UMNIFIED GEELP{I%:I]TIG:J%E SAMPLE | DERTH
tom] | ORAPH 1 UP MATERIAL DESCRIPTION TYPE | {fuar)
SYMBOL SYMBOL GEMN'L MN.EC. | EST'D
CLASS | CLASS COMT,
0 0 —
Pt PEAT: organic, fibrous, muskeg, S
059 dark brown I
1 S 1
2 o
GRAVEL: little sand, poorly
graded, medium grained, frequent
3 boulders, grey q -
] L
4 4
5 5
6 6
7 7.0 7

TOTAL DEPTH 7.0’

|

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS

INVENTORY

I PEMCAN SERVICES "“"72"




DETAILED DRILL HOLE LOG

SITE NO, 195 HOLE NO. DH-2
DATE FER.B, 1973 LOGGED BY: [7] PEMCAN O
DRILLING METTaDE CON'I.I'EANITRI{JNAL & CAEIRRCSEE;TEJIE\J [J oTHER:
Ry
o i | JAMFLE
ffosr) [ GRapw | ONHES MATERIAL DESCRIPTION PYPE | far)
SYmMECL SYMEDL GEN'L | NRC. | ESTD
CLASS | CLASS | CONT,
] A =
oL TOPSOIL: some silt, organic, Vx
=N brow /
1 1 =4
Nf
GRAVEL: trace sand, coarse 2
2 grained, well graded, predemin- =
antly subrounded and subangular
pebbles of quartzite and granite
3 with limestone to 13 inch size, ¥ | L 3 4
GW QFE}"
4 4
5 a =
N
MC
6 %] 6
7 77
e
a 8.0 8
TOTAL DEPTH 8.0°

GOVERMNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERM DEVELOPMENT

GRANULAR MATERIALS INVENTORY

£
I PEMCAN SeERvVICES 72"




DETAILED DRILL HOLE LOG

SITE NO. 195 HOLE NO. DH-3
OATE' FEB.8, 1973  |LOGGED BY: (] PEMCAN O
DRLLING METHOD: O conyehfionar B0 ARAERSE, O otner:
pes CtonDiTions: s
EPTH F 1 AMPLE | DEFTH
o) | Sharn | ZUEED MATERIAL DESCRIPTION g [ e 56
' STMBOL CLASS | CLASS | comr
0 0 _
B ©; M- 0.5 TOPSOIL: some silt, little sand
_\ﬁcwn /_
2
GRAVEL: trace sand, predomin-
antly rounded and subangular 4 -~
quarfzite and limestone pebbles,
and cobbles to 4 inch size, grey
£ =i
Vx L
& -
10 =
12
M C
14 14 —
15.0
TOTAL DEPTH 15.0¢
16 = 16 —
18 — 18 7

GOVERMMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

g
I PEMCAN SERVICES “"72"




DETAILED DRILL HOLE LOG

SITE NO. 195 HOLE NO. DH-4
DATE: FEp.8,1973 LOGGED BY: (%] PEMCAN O
: R
ORILLING METHOD: [ cowveﬁ:'ﬁcwm & 5@:551%554 [J OTHER:
TN oA Lsansee| o
DERPTH MPL EPTH
trosry | Goaew | CCHED MATERIAL DESCRIPTION T¥RE | (reer
sYmBcL SENL | Nac, | Estp
5 SYMBOL CLASE | CLASS | CONT. 0
| TOPSOIL: ljttle silt, trace sond
T oL 0.5 organic, dark brown ’ Vx | M
SILT: little sand, frequent rounded
B ML or subangular pebbles to 1 inch, 1
s grey
GRAVEL: trace sand, medium 2
grained, well graded, predomin-
antly round and subangular quart-
zite and gronite pebbles and N 3
cobbles to 5 inch size, grey
4 -
Wi 3 4]
L
b
MC
N
7.0 7 =
TOTAL DEPTH 7.0

GOVERMNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

E “7E“
GRANULAR MATERIALS INVENTORY PEMEAN. ScHVICES




DETAILED DRILL HOLE LOG

SITE NO. 195 HOLE NO. DH-5
DATE: FEB.8, 1973 LOGGED BY: ®) PEMCAN O
ORLUING METHOD [ o Ao o3 AT AEVERE ™ e
DEPTH O ONDITIONE
T SAMPLE| DER
tour) [ GRazw | ORTED MATERIAL DESCRIPTION vee | ftont)
SYMEOL GEN'L M.RT. | EST'D
SYMBOL cLass | cLast | conr.
0 0 -
OL TOPSOIL: some silt end organic
0.5— roots, greyish brown —
] =
GRAVEL: some sond, medium to
coarse grained, well graded,
predominantly rounded and sub- 7 -
angular quartzite, granite and
limestone pebbles, to 1% inch
size, grey Vel L 3
GW &
5 _|
- thin 3 foot layer with high ice £
content at 6.0" MmC
? p—
Vx | L
GFS "o
9.0 : MEL o -
: TOTAL DEPTH 9.0
GOVERNMENT OF CANADA
CEPARTMENT OF INDIAN AFFAIRS =
AND NORTHERWN DEVELOPMENT i ] 1
PEMCAN SERVICES 72
GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO, 195 HOLE NO. DH-6
OATE: FEB.8,1973  [LOGGED BY: (3 PEMCAN O
PRILLING METHRD: O o oo anaL [N ClRcOLATION [ oTHER:
besTH Lo Irions” lsame
D 1 SAMPLE | DEPT
tow [ Grams | CNEH MATERIAL DESCRIPTION , —IYPE | ttany]
IO semson Ciass | CLAg cant,
0 0 -
ML TOPSOIL: some silt and sand, light
0.5 brown
1 1 4
GRAVEL AND SAND: well graded,
2 medium grained, predominantly 2
rounded and subangular quartzite
pebbles to 3 inch size, few
3 boulders, greyish brown 3 _
4 GP vie | L 4 _
5 5
) 5
7 2
8 8.0 g _|

TOTAL DEPTH 8.0

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES 72"




DETAILED DRILL HOLE LOG

SITE NO. 195 HOLE NO. DH-7
DATE FEB.8,1973  |LOGGED BY' [ PEMCAN 0
PRILLING  METHOD: convenTionar & ér'&ﬁfﬁ?éfq [ oTHER:
DE R oNDIr AN s
PTH | AMPLE P
lour) | GRARN | UNITIED MATERIAL DESCRIPTION = e L
MBS fvmsor g::sli CLase CONT
0 —
TOPSOIL: some sand and silt,
organic, light brown
15— b
2 —
GRAVEL: little sand, medium | B
grained, well graded, predomin-
= antly rounded and subangular
""" pebbles to 3 inch size, few 4 =
boulders, brown
& -
8.0 UF g8 —
GRAVEL AND SAND: poorly
graded, pebbles to 2 inch size,
rust brown 10 4
I2
14,0 14 —
TOTAL DEPTH 14.0
16 - 16 —

GOVERNMENT OF CAMADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

e
I PEMCAN SERVICES "72"




SUMMARY OF LABORATORY TEST DATA

Sample Location: 195/DH 2 195/DH 5
Sample Depth (Feet): 5 7-9
Moisture Content (%); 1.2 1.7

Ice Content (%):

Organic Content (%):

GRAIN SIZE DISTRIBUTION:

grovel Sizes Cnuruﬁulnﬂidi:l.l?n'?;nﬂ l.‘..nur?:fhlediu:lrzi‘nr Glay -Sizes
Seive Sizes
._?_;ﬂ o o o LV g Wy Ban 0™ =
oo R i R TR mm .
golL! \ T ST 1l |
1 "\ \}\ 1 b 30 | _ ]
| ™ I'nd i | | |
BOD 1\\ i \‘1_‘\ = I"'\ : | ]
" N —FDH 5 O SERN
L 1 T !
EED | \1'1 "‘.\. \\\ | & | [
e | i |
R [\\ ~ T~
= ! M 4 S W |
Z40 —% e A T T :
T DH 2= [\ A N~ \ '
8 i \ N | 0 S %
n_zn 1’1;\\ \\\ | . | q""q.._ .‘LILE Y
| \ : | | | ™
ad | S S U O S T ~.
oll NI IRna e o I [T |
a0 1o 10 ol ool o-oal 0-000|
Grain  Size — Millimatran
AONLTRYE FINE AGGREGATE
—————————— Farficle size limits of frost susceptible materials
PETROGRAPHIC ANALYSIS: (195/DH 5 @ 7'=9Y
Hardness
Quartzite 76.3% 7-8
lgneous 13.1% 6-7
Limestone and dolomite (sound) 8.6% 4-5
Chert 1.0% 4-5
Deleterious
Shale, slate, sandstone and ironstone 1.1% 3-4




SUMMARY OF LABORATORY TEST DATA

Sample Location: 195/DH 3 195/DH 4 195/DH 5
Sample Depth (Feet): 13 & b
Moisture Content (%): 0.9% 1.4% 9.4%
lee Content (%): - - -
Organic Content (%): - - &
GRAIN SIZE DISTRIBUTION:
& Sgnd Sir 11 5
Grovel Sirss e nlrll'd_agium Tul:lna Ewrllllﬂtdlumilz:u Glay Sires
Salve Sizes
A A B g mag Byp R mop %apg
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—————————— Particle size limits of frost susceptible materials

PETROGRAPHIC ANALYSIS:




SITE NO. 1946

Located approximately 7 miles north of the Blackwater River and 2 miles west of the proposed
Mackenzie Highway at Mile 502, Site 196 consists of a large, longitudinal remnant of a
glaciofluvial plain.

Type of Material: Gravel and Sand; well graded, varying size, stratified.

Estimated Volume: 40,000,000 cubic yards.

Assessment: Excellent quality granular materials which are suitable for most con—
sfruction requirements; Site 196 is recommended for development.

" LEGEND

= o = Al | weather road s:xsweeneeees Required access
————— Existing trails and cutlines  ~=——+——:5ite limit
ssessesnnsas Proposed Gas Pipeline + o e » Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit
Airphoto No.  A22887/71 Approximate scale: 1" = 3,000’
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ENVIRONMENT

site 196 is located approximately 7 miles north of the
of the proposed Mackenzie Highway right-of-

large, longitudinal remnant of a gl
currenf eastern shoreline of the Ma

flat but slightly elevated above the ad
filled melt-

The material in the glaciofluvial deposit
sands and medium

ranging in height to 30 feet and in trunk d;

ed terrain supports partially stunted growths of spruce, tamarack

to coarse grained gravels. The organic
than 1 foot in depth and supports moderately dense growth

consists of stratified, well graded coarse grained
topsoil layer is generally less

s of spruce, poplar and birch

The adjocent poorly drain-

ometer to 12 inches.

and willow.

There are no known critical wildlife arecs in the immediate vicinity of Site 196.
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Blackwater River and 2 miles west
way af Mile 502. The site consists of a
aciofluvial plain which is orientated parallel to the

ckenzie River at o distance of 13 miles. The site en-

compasses an area approximately 4 miles in length and 1 mile in width and is relatively

jacent terrain which consists of poorly drained in-
water channels exhibiting thermally sensitive terrain conditions

as character-
ized by numerous lakes and muskeg bog areas.
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Access to the site from the existing CNT pole line and the proposed Mackenzie Highway

right-of-way consists of seismic cutlines which partially traverse thermally sensitive terrain
cenditions.

DEVELOPMENT

The exploratory drill holes indicated the following conditions relative to the quality and
quantity of available granular materials:

- Excellent quality granular materials, consisting of stratified, well graded sands and
gravels of varying gradation were encountered to depths investigated. These sands
and gravels are considered suitable for use in most construction requirements,

- The depth of the granular deposits is in excess of 20 feet although an average depth of
15 feet was used in calculations of volume.

- The overburden material consisting primarily of topsoil is generally less than 1 foot in
depth.

- It is considered that granular materials in excess of 40,000,000 cubie yards are recov-
erable from Site 194,

Site 196 is recommended as an excellent source of granular materials and the following

operational guidelines should be considered during the development of borrow pits at this
site:

- The existing tree growth and related vegetation should be cleared and removed in
accordance with currenf land use guidelines.

- The organic topsoil should be stripped, removed and stockpiled adjacent to the borrow
pit areas in designated locations.

-  The access road from the proposed Mackenzie Highway right-of-way should be upgraded
to an all weather status if borrow pit development is undertaken.

- Stonds of natural growth should be retained between borrow pit areas in order to focil-
itate regrowth through natural regeneration.

- The use of dozers, overhead loaders and conventional ripping equipment should adeg-
vately remove the material from this site.

- The production of quality surface course and concrete aggregate material may be
possible by exercising selective excavation procedures during the development of
borrow pits. The production of higher quality aggregates will dictate the need of
screening, crushing and washing plants fo ensure satisfactory properties for specified
construction requirements.
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Additional laboratory tests to evaluate specific physical and chemical properties of
the granular materials will be required, if the material is to be considered for the
production of concrete aggregates.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

Recontouring of the pit areas to provide general drainage that is compatible with the
natural drainage of the adjacent terrain.

Replacing stockpiled surficial waste material and organic topsoil on the abandoned
recontoured pit areas.

Reseeding of the recontoured pit areas should be considered in areas that amy pose
erosional problems. At these locations, the artificial reseeding of annuals and peren-

nials will result in a semi-permanent cover growth prior to reestablishment of native
species.

1944



DETAILED DRILL HOLE LOG

SITE NO. 195

HOLE NO. DH-1

DATE: rg, 7, 1973 |LOGGED BY: [y PEMCAN

O

DRILLING METHGD:D AIR REVERSE

AR
CONVENTIONAL [E CIRCULATION ] OTHER:

DEPTH UMIFIED

GROUND |CE
CONDITIONS SAMPLE | DERTH

[fwar) .’:’:l‘;;r: GROUP MTEEFAL DESCRIFT'GN TYPE {foar]
SYMBOL GEN'L MRC, | E5T'D
CLASS | CLASS | cont,
OL |55 TOPSOIL: soms<ilfond sond. W
_\ roots, brown F
2 -
GRAVEL: little sand, trace silt,
coarse groined, well graded, 4 _
GW predominantly subrounded and
sub-anguler pebbles of quartzite [ e ['L
and granite to 13" size, greyish
brown ] & =
MC
=5
g8 —
10
1.0
TOTAL DEPTH 11.0¢
12 — 12—

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAM AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

PEMCAN SsSERvICEs 72"




DETAILED DRILL HOLE LOG

SITE NO. 196 HOLE NO. DH-2
PATE® FEB. 7, 1973 |LOGGED BY' [f) PEMCAN O
BRILENG WETHOR 01 oy ifonsy B ARCETTRA yoroes
DEFTH " UNIFIED “f:%ﬂ'é‘fmh’é'z SAMPLE | BERTH
{fwet) :’M“HE}: GROUE MTERIAL DESCRJ PT IDN - TYPE [Faar]
P GENL | NRE, | E5TD
CLASS | CLASS | conT
[ — 0
; E‘ﬁ oL TOPSOIL: some sand, little silf,
O Dﬁ_\_bmwn i
1
5
GRAVEL: little sand, medium to
coarse grained, well graded, 7 |
predominantly subrounded and sub-
angular pebbles to 3" size, few
cobbles to 5" size, greyish brown
¥y
W
G M C
GS
Vx | L o
7 e
L
? —
g -
9.
00—/ TOTAL DEPTH 10.0' \ 10 -

GOVERNMENT OF CANMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 196 HOLE NO. DH-3
DATE: £pp. 7, 1973 [LOGGED BY' 5] PEMCAN O
ORILLING METHOD: [ conveNTionar X ClRcOEATiON [ OTHER:
SEaNSrioNs” Lanrie oerrs
[fret) :r:l”H GROUPR WTERIAL D‘ESCR]PHDN TYPE | {fuar)
goL | | SAr oEwt | NRC, | EsTiD
CLASS | CLaSS | conT
0 s 0
1 SM-GM TOPSOIL: some sand, little Vi
03 I and silt, b 3
—\ gravel and silt, brown [T
1 S 1
GRAVEL: little sand, medium to
7 i coarse grained, well graded, 2
predominantly subrounded and
subangular pebbles to 3" size,
3 _ brown I
N L
F e GW 4
3 —— 5
MC
6 — 6 —
7 UF pd
8 : 8.0 8 —
TOTAL DEPTH 8.0

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AMD NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

=8

PEMCAN SERVICES "72"




SITE NO. 196

DETAILED DRILL HOLE LOG

HOLE NO. DH-4

DATE: pep 7, 1973

LOGGED BaY: X PEMCAN 0

DRILLING METHOD: |

AIR REVERSE

AlR
CONVENTIONAL X CIRCULATION L] OTHER:

GROUMND ICE
DEPTH COND OMS
() [ SRas | WD MATERIAL DESCRIPTION e o [ i | o
STMBOL CLASS | cLass | conr.
0 ML 0.5 TOPSOIL: some silt and sand, W 2
\ roots, brown
2 GRAVEL: some sand, medium to 5
coarse grained, well graded, pre-
dominantly rounded or subangular —
4 4l HTIEND Pmblesi o 20isize; grey: | & i
- little sand, few cobbles to 5"
GWwW size, ocecasional boulders Nf| L
é from 4.0! & i
M C
8 8 —
10 10 —
1.0
TOTAL DEPTH 11.0°
12 — 12
T4 14 =
16 — 16 -

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

| PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 196 HOLE NO. DH-5
PATE' Eep. 8, 1973 |'OGGED BY' ) pEMCAN O
DRILLING METHOD: convenTionar [ ClRcOLATIon [ OTHER:
[Famr] ;:,‘r:l‘;: GROUP MATERIAL DESCRIPTION TYPE | ffeer)
SYMBOL SEN'L | MRC. | EST'D
ﬂ CLASS | CLASS COMNT. D
OL TOPSCIL: some silt, little sand v
and organic i
k= ——
2 GW | . GRAVEL: little sand, well graded, 2o
‘ subrounded and subangular
pebbles to 3" in size, greyish
4 brown 4
SAND and GRAVEL: medium
6 SP-GW grained sand, poorly graded, Wx 7
gravel well graded, rounded and
subangular pebbles to 13" size, L
8 greyish brown §
MC
5.0 GS
10 10
SAND: fine grained, poorly
graded, greyish brown
12 Sp UE 12
14 14
M
16 16
17.0
TOTAL DEPTH 17.0'
18 18 —
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT E e
FPEMCAN SERVICE
GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO. 195 HOLE NO. DH-é&
DATE: FEB. 7, 1973 LOGGED BY: X PEMCAN a|
DR : VE
IWLING METRODED] conviil anar I Cinc s S [ oTHER:
lfowt) P GROUR MATERIAL DESCRIPTION TYRE | [faur)
SYMBOL Conss cLAsE EE’:L?
; 0
oL TOPSOIL: some silt and organic,
pebbles to 13" size, dark brown k:
2.0 —-{‘ 9 —
&
E.
GRAVEL: little sand, trace silt, :_ 4
well graded, subrounded to sub- J
GW angular pebbles to 3" size, few
boulders, brown % =
Nf L
8
s
10
12.0 12 —
SAND: occasional pebbles to 1"
SW-SP :
size, few boulders, brown me | 14 -
15.0
TOTAL DEFTH 15.0°
16 = 16 =

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

- PEMCAN sERviceEs Y7a"




DETAILED DRILL HOLE LOG

SITE NO. 196 HOLE NO. DH-7
DATE: pp, 7, 1973 [LOGGED BY! 3] PEMCAN 0

DRILLI : AlR
LN METHER convenTionar B SiRchtanias [ OTHER:

DERTH T UMEFIED GE%’:{“&?T|D;\‘%E SAMPLE | DEPTH
[Fuur] stMBoL GROUR MATERIAL DESCR'PTIDN THPE | [Fami)
SYMaoL GEN'L | MN.RC, | EST'D
ﬂ CLASS | CLASS COMNT.
S 0
e oL - TOPSOIL: some silt, organic,
T 7\ dark brown [P
;g
G5
GW GRAVEL: trace sand, cocrse f P 4 —

grained, well graded, predomin-
antly subrounded and subangular
pebbles of quartzite, granite and &
limestone to 2" size, brown

ME | L
B -
10 —
Qe m e e
- becoming high in sand content
from 11.0" 12 -
14
i5.0
TOTAL DEPTH 15.0'
16 — 16

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AMD NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMCAN SERVICES “"72"




SUMMARY OF LABORATORY TEST DATA

Sample Location: 196/DH 1 196/DH 2 196/DH 3
Sample Depth (Feet): é 3 5
Moisture Content (95): 0.3 2.0 1.6

lce Content (%):

Organic Content (%):

GRAIN SIZE DISTRIBUTIO N:

-

G | i Sond Siras Sl Sizgs i
rove Slzes Totts. Isalon EFL“I Y TR BT Glay Sizes
| Seive Sizes
ool 2 At g My A Shn maMpa g Mang
N TR ' N S T I Tl
sof LN TN i N YT |
3 1||_ | Ly * ] |
BO S bt >
| | [Ner—0OHT % 1] T,
TO 3 M 5 ]
i' \\_ | b |
N b | s |!
&0
g WA 7S N [ O | =
o LAY N—1] 5 1]
3 | I\ %11 N Tl
2 | TAN ] 1 TREE!
4o 1 h TS | |
2 4o [ LIDHZZ NG TN TS
& | AN I ~L I ¥
?II-. \\‘\\ ] | “'-..,‘i” i
20 ] T
< ST E
4 | N =1 | =L ]
; | IT LTI IT N =TT
G I [T Tir=——— - 11 ] | SRR
100 o (] a-1 ool 0-gol Q-ooar
Grain  Size — Milllmatras
COARSE
AGGREGATE FINE AGGREGATE
===——===—== Particle size |Imits of frost susceptible materials

PETROGRAPHIC ANALYSIS:

Los Angeles Abrasion Test (195/DH 2 @ 3')
Percent Loss - 17.4




SUMMARY OF LARORATORY TEST DATA

Sample Location: 196/DH 4 196/DH 4 196/DH 5
Sample Depth (Feet): 3.0 7.0 8
Moisture Content (9%): 1.2 1.8 1.0

Ice Content (%): - - -
Organic Content (%): - =

GRAIN SIZE DISTRIBUTION:

M Sand Sizes 3t Sizes
I 5
ki i Coarse [Madium |Fina cuu_.;j_uedmm [Fine Glay Skedy
Seive Sizes
ok T g vt 4 %3 ®ip %30 %o%o%po *zon
111 ] | ||| | Rl | -1 [TT
THEL 1 | SN0 [ | T ¥ | i8I
an X T £
N q
BD \. %
h, Y B | .
TO -
T DHS[ 5, 3
50 T—pe ] N T | I
s N 5 T
Fgn | [ Il N il
o | H E‘NL | by | |
= Y | ] 11ER] i
w40 | \ l. AL | LT 4 |
—_ | 1| -‘\ - 1™ | =T}
[ .
:11} 1 "\..\ \\ I
= T [ - o —
& | |
L B = AN TRL ;
| | I||_! I -‘-h'h.._._ 111
[E¥] T __.l | | | | |‘|& | N \ ; |H] \*“'q.. |
oLl | 717 TS [INNE N1 11
[[ela] o o o-1 o-al o001 C-000
Grain  Sire — Millimatras
nﬁ%clbaﬁssfm FINE AGGREGATE
——=—=——=—=——— Porticla size limits of frost suscepiible materigls

PETROGRAPHIC ANALYSIS:




SUMMARY OF LABORATORY TEST DATA

Sample Location: 196/DH 5 196/DH 6 196/DH 7
Sample Depth (Feet): 14.0 13-15 2-5
Moisture Content (94): 2.4 2.1 -

lce Content (%): - - =

Organic Content (%): - _

GRAIN SIZE DISTRIBUTION:

: n i 511 5i .
Gravel. See Cogrse [Madium I'Fslna cqwf'ﬁudiumf::ne oy, Sitmr
Solve Sizes
iookZ 2 [ S e S 1+ M BT+ e Ui Te e e T
IR AL N AT TR LT IT1
90 L | * ! A | b, A | il|
il b ! b |
\H | ‘EL\ I | Ty
| | | k |
Lk i | {\‘1 [ \\.‘ | ] ! |
&0 L o |1 | |
= | —0H / | ‘\\ [ | B
o I ] L ] %]
.‘.‘50 : '\L\i | _!_ i '\‘ | i.\|
= | ~
a0 ¥ | AR | ‘\‘. I
k3 Y [} .| |
5 S IS <TI0
- "‘R — S I
Bap A = | U
T =T
10 [y | I ' g ‘ I “- I. ! it |
| i b ([ TINE A EE M Ty -
ST it jxmas SEMEERIIIY I | |
oo 0 ] a-1 ool 000l 00001
Gromm Size — Milllmatres
AGAHEGATE FINE AGGREGATE
—————————— Particle size limits of frost susceptible materials
PETROGRAPHIC ANALYSIS: (196/DH 7 @ 2'-5")
Hardness
Quartzite 44 394 &6-7
laneous 36.1% 7-8
Limestone & dolomite (sound) 19.2% 5-6

Chert (stable) 0.5% 5-4




SITE NO. 197

Located opproximately 7 miles north of the Blackwater River, Site 197 encompasses the

proposed Mackenzie Highway from Mile 500 to Mile 504 and consists of a large, longitud-
inal remnant of a glaciofluvial plain,

Type of Material: Gravel and Sand; well graded, varying size, stratified.

Estimated Volume: 15,000,000 cubic yards.

Assessment: Excellent quality granular materials which are suitable for most

construction requirements; Site 197 is recommended for develop-
ment.

= o = Al| weather road srmsass s e Required access

————— Existing trails and cuflines  ~——-——-Sijte limit .

sesssssssses Proposed Gas Pipeline *e===—=—=-Proposed Mackenzie Highway
@ DH  Drill Hole B TP Test Pit

Airphoto No. A22887/17 and 18 Approximate scale: 1" = 4,000

amyr ow
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P PEMCAN SERVICES

ENVIRONMENT

Site 197 is located approximately 7 miles north of the Blackwater River and encompasses
the Mackenzie Highway right-of-way from Mile 500 to 504. The site consists of a
large, longitudingl remnant of « glaciofluvial plain which is orientated parallel to the
current eastern shoreline of the Mackenzie River af g distance of 3% miles. The site areq
is relatively flat but slightly elavated above the adjacent terrain which consists of poorly
drained infilled melt-water channels exhibiting thermally sensitive terrain conditions as
characterized by numerous lakes and muskeg bog areas.

The material in the glaciofluvial deposit consists of stratified, well graded coarse grained
sands and medium to coarse grained aravels. The organic topsoil layer is generally less
than 1 foot in depth and supports moderately dense growths of spruce, poplar and birch
ranging in height to 30 feet and in trunk diameter to 12 inches. The adjacent poorly
drained ferrain supports partially stunted growths of spruce, tamarack and willow.

There are ne known critical wildlife areas in the immediate vicinity of Site 197,

Access fo potential borrow pit areas is excellent because the existing CNT pole line and
the proposed Mackenzie Highway right-of-way traverses the entire length of Site 197,

DEVELOPMENT

The exploratory drill holes indicated the following conditions relative to the quality and
quantity of available granular materials:

- Excellent quality granular materials, consisting of stratified, well graded sands
and gravels of varying gradation were encountered to depths investigated. These
sands and gravels are considered suitable for use in most construction requirements.

- The depth of the granular depesits is in excess of 20 feet, although an average
depth of 15 feet was used in calculations of velume.

- The overburden material consisting primarily of topsoil is generally less than
1 foot in depth.

# It is considered that granular materials in excess of 15,000,000 cubic yards
are recoverable from Site 197.

Site 197 is recommended os an excellent source of granular materials and the following
operational guidelines should be considered during the development of borrow pits at

this site.

- The existing tree growth and related vegetation should be cleared and removed
in accordance with current land use quidelines.

- The organic topsoil should be stripped, removed and stockpiled adjacent to the



P PEMCAN SERVICES

borrow pit areas in designated locations.

- A natural stand of tree growth and related vegetation should be retained between
borrow pit areas to be developed and existing CNT pole line or proposed
Mackenzie Highway right-of-ways for aesthetic values.

- Stands of natural growth should be retained between borrow pit areas in order to
facilitate regrowth through natural regeneration.

- The use of dozers, overhead loaders and conventional ripping equipment should
adequately remove the material from this site.

= The production of quality surface course and concrete aggregate material may be
possible by exercising selective excavation procedures during the development
of borrow pits. The production of higher quality aggregates will dictate the need
of screening, crushing and washing plants to ensure satisfactory properties for
specified construction requirements.

- Additional laboratory tests to evaluate specific physical and chemical properties
of the granular materials will be required, if the material is to be considered for
the production of concrete aggregates.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

= Recontouring of the pit areas to provide general drainage that is compatible with
the natural drainage of the adjacent terrain.

- Replacing stockpiled surficial waste material and organic topsoil on the abandoned
recontoured pit areas.

- Reseeding of the reconfoured pit areas should be considered in areas that may pose
erosional problems. At these locations, the artificial reseeding of annuals and
perennials will result in a semi-permanent cover growth prior to reesiablishment
of native species.




DETAILED DRILL HOLE LOG

SITE NO. 197 HOLE NO. DH-1
DATE' Fep. 7, 1973 [LOGGED BY' 3] PEMCAN O
BRILLING METHOD: conventionar O &RBEXERSE, O otrer:
lteer) [ 52" | Groue MATERIAL DESCRIPTION BT oo | TYPE | heen)
SYMBOL CEASS | Coass ity
0 e I 0
e 051 GM-GP GRAVEL: some sand, little silt,
: 1O rust brown
2 —
SAND: ftrace gravel, occasional
SW-SP pebbles to 3/4" size, medium 4 -
brown
Mc | |
NF | L g _
2.0
10 o
GRAVEL: some sand, trace silt,
o medium to coarse grained, well
59 GW-SW greded, frequent pebbles to 11" 12 —
ok size, medium brown
14
15.0
TOTAL DEPTH 15.0°
16 = 16 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND MORTHERM DEVELOPMENT

GRANULAR MATERIALS INVENTORY

| PEMEAN SEmvIceEs "7




DETAILED DRILL HOLE LOG

SITE NO. 197 HOLE NO. DH-2
DATE® pgg, 7, 1973 |LOGGED BY: [3) PEMCAN 0
CRILLIN ; A
G METHOD: O] conyefifonaL & ROt ATION [ OTHER:
SEETH g EiEs GEDUND FEE
taw) | SRam | Shres MATERIAL DESCRIPTION o B ey i M
SYMBOL Class | Cinss cont,
0 0 —
GW-GP GRAVEL: little sand, medium
3 brown
3 —
6 S\W-SP S'AND: c:izcusiunul' pebbles to 13" i
size, medium brown
9 9.0 0 =
12 GRAVEL: some sand, trace silt, 12
medium to coarse grained, well
: graded, frequent pebbles to 111 UE
15 o] Gw-sw ste,' prer:fr::rninnnrl'}.f 5u[:-'rc:unj:!ed_. 15 -
granite and quartzite with lime-
stone, few cobbles, medium brown
18 18
LA
21 i 21
22.0—
Cl-ML EHI;_J;W:OT: clay, medium plastic,
24 — 24.0 =y 24 —
TOTAL DEPTH 24.0'
27 — 27

GOVERNMENT OF CAMNADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS

INVENTORY

a;.
PEMCAN SERVICES "“72"




DETAILED DRILL HOLE LOG

SITE NO. 197

HOLE NO. DH-3

O

RILLIN :
X € METHOD:[, conveNTIonaL (X ElRcSEATReE O otrer:
e Lt GROUND  IcCE =T
o) | Shaen |G MATERIAL DESCRIPTION ) TN i - o
SYMBOL Coass Ciass EONT
0 — 0 —
o %
o4 GW-GP GRAVEL: some sand, medium
d brown
2 20 2 —
4 SAND: frequent pebbles to 15" 4 —
SP-SW size, medium brown Nf | M
6 52
52 s
stet s
=
8 8.0 e 8 —
MC
G5
UF @)
10 SAND: some gravel, trace silt,
medium to coarse grained, well LT
SW-GW graded, pebbles to 13" size,
medium brown
12 12 —
14 14 =
15.0
TOTAL DEPTH 15.0'
16 — 16
18 8.~

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELDPMEMNT

GRANULAR MATERIALS INVENTORY

E PEMCAN ScsrRvices "v="




DETAILED DRILL HOLE LOG

SITE NO. 197 HOLE NO. DH-4
DATE: ppg, g, 1973 [LOGGED BY: [g] PEMCAN 0
: A
DRILLING METHOD X CGNVENITRJC}NAL O CAIIECSEEETSEJ [] OTHER:
DEPTH UMIFIED GE?}I’:{”D?TlOPIJFEE JAMPLE | DEFPTH
(Feer) | ORAPH | o MATERIAL DESCRIPTION TYPE | (faer)
SYMBEOL SYMBOL GEN'L M.RC EET'D
CLASS | CLASS CONT.
G F-.I‘_'._-F\‘;g.;-:&-.r ﬂ -
UiiCet
X5 3531- Pt PEAT: organic, little silt,
1 _.i_,i*i e fibrous, muskeg, dark brown -
SILT: troce sand, occasional Vs | M
gt pebbles to 1" size, grey 5|
L T
- frequent fragments of limestone,
3 3
rounded quartzite pebbles to
2" size
(TILL)
4 — 4
5 - ML Vx| L 5 ]
I
& — e E T S — ; 6
- troce sand
R e T ——
7 - 77
UF
8 - B
9 9.0 g
TOTAL DEPTH 9.0°

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMN DEVELOPMENT

nﬁ.
I PEMCAN SeRvVICESs "72"

GRANULAR MATERIALS INVENTGRY




DETAILED DRILL HOLE LOG

SITE‘ND. 197 HOLE NO.B?219 A
DATE: JAN. 29, 1973 |LOGGED BY' [ PEMCAN X UNDERWOOD
2 ;
DRILLING METHOD &l ccwEf&'ﬂowm O] é:lgcﬁfiﬁéis [J OTHER:
DEPTH g UNIEIED GE%E{%?H{:H:SE SAMPLE | GERTH
(fanr) !u'l'M"H.PﬂL GROUP WTERIAL DESCRIFT!DN : = TYPE [Fuwas ]
SYMBOL CEASS P E;L?
0 —
CLAY: sandy
1.0
W GRAVEL: 2 -
UF
- coarse with sand 4
loose and dry ]
& =
g -
- finer, more sand 10 -
loose and dry
12
=W
T4 —
15.0
END OF HOLE 15.0°
16 — 14 —

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMICAN SeRvICEs 72"




DETAILED DRILL HOLE LOG

5[TEIND. 197 HOLE NO.B224 A
DATE: JAN. 29, 1973 |LOGGED BY: [ PEMCAN K] UNDERWOOD
DRILLING METHOD' ®) conveRitionar O] Ancianon [l OTHER:
DEFTH UMIFIED GE%EJ%?T:GL%E SAMPLE | BEFTH
Ifear) | SRAPH | MATERIAL DESCRIPTION TYPE | [feer
svmeoL [ SROYE cenL | ke | estD bl
CLASS | CLASS | canr
0
GRAVEL: coarse with sand,
GP oy 2/
4.0 -— 4 4
- coarse with isolated random g8 -
SW pebbles and small cobbles,
wet UF
10
T2
14 —
15.0
END OF HOLE 15.0
16 et

GOVERNMENMT OF CAMNADA

DEPARTMENT OF INDIAM AFFAIRS
AMD NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY PEMCAN SERVICES "7a




DETAILED DRILL HOLE LOG

gLTri-ND' 197 ‘ HOLE NO. B 227 A
' JAN. 29, 1973 |LOGGED BY: ] pEMCAN X UNDERWOOD
RI :
DRILLING METHOD: ] convenTionar [ &RBEUERSE, O] orher:
s E GROUND _ ICE _
(toot | Starw | (TSR MATERIAL DESCRIPTION SSrnlL NS fmE | perm
sYmMaot cuass | chase cont
0w 0 =
; ‘$1 Pt 0.5 MOSS: V=
2 — GRAVEL: 2 —
GW
- coarse, sand UF
4 4
6 - &
~ fine, pebbles
g — clean sand
no cobhbles B —
10 4 10
12 2.0 12
SAND:
SW
14 - few pebbles 14 —
15.0
END OF HOLE 15.0'
16 4 16 —

GOVERNMENT OF CAMNADA

DEPARTMENT OF INDIAN AFFAIRS
AND MORTHERN DEVELOPMENT

P
PEMCAN S=RVICES 72"

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

g:{_E‘NO. 127 . HOLE NO.B231 A
" JAN. 29, 1973 |LOGGED BY: 3 PEMCAN X UNDERWOOD
DRILLING METHOD: X CDNVE'::JI'?IDNAL O é‘é‘cﬁfi“fféﬁ [C] OTHER:
DEFTH e UM IFIED GE%?‘I%?T!QLEE SAMELE| DEPTH
[Font) aREUE MATERIAL DESCRIPTION i TYPE | (fant)
BYMAOL Cohss CLASS é?ﬁ?
0
P+ MO55
0.5
T o=
GP GRAVEL;
y =t
UF
3
- coarse, sandy 4 -
SP
5 -
6 —
y
8 |
GWw - cobbles
Q
LK kY
199~ ENDOF HOLE 10.0' 19 =

GOVERNMENT OF CANADA

DEFARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SeRVICES "72"




DETAILED DRILL HOLE LOG

EiTELND. 197 HOLE NO.B 251 A
DATE:  JAN. 30, 1973|LOGGED BY: [ PEMCAN %) UNDERWOOD
DRILLING METHOD: & cmwsﬁ'ﬁawm n é1|§CEEE$$C5?EJ ] OTHER:
DEPTH UMIEIED G%%%%ETIDLEE SAMPLE| DEPTH
[Femn} GROUR MATERIAL DESCRIFTJDN z : TYPE | [Fent]
SYMBOL gﬂ‘s&:‘ cr!:sfzs EELE
g = 0 -
5 TOPSOIL =
2 - GP SAND: 2 4
- fine gravel UF
4 = A=
5 = 5 =
5P
8 — 8 —
- coarse, wef
10 4 10 -
12 12 =
14 4 Sp ¥ 14 —
15.0—
END OF HOLE 15.0°
16 — 16 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND MNORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

i FEMCAN SERVICES "72"

LR T T T




SITE NO. 197

DETAILED DRILL HOLE LOG

HOLE NO. C 366 B

PATE: jJAN. 30, 1973

LOGGED BY: ] PEMCAN

& UNDERWOOD

DRILLING METHOD: &

AR AIR REVER
convenTionar O EiRcULAT ON

[] OTHER:

GROUND

1CE

SAMAPLE
TYPE

DEFTH
[foar)

DERTH UMIFIED c
T Bl MATERIAL DESCRIPTION e
= gent | Mac. | esto
G G CLASS | CLASS | CONT.
pAessig Pt MUSKEG: granular
l 1.0
SP SAND: coarse, brown, dry,
some pebbles, loose UF
5.0

END OF HOLE 5.0

Hole sloughing badly,
abandoned

0

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 197 HOLE NO. C 3748
DATE: AN, 30, 1973 |LOGGED BY: ] PEMCAN X UNDERWOOD

CRILLING METHOD: AlR A1R REVERSE ;
OD [ conveNTional [ ClRcOiAT O [ OTHER:
GROUND ICE
DEFTH GEAPH UNIFIED COMNDITIONS SAMPLE | DERTH
fiaar] SROUR MATERIAL DESCRIPTION TYPE | {fens)
SYMBOL el GENL | Naec. | EsT'D 3

CLASS | CLASS | CONT.

GRAVEL: sand

GF - sand Z -

UF 3 -

5.0 5 —
END OF HOLE 5.0¢

Hole sloughing
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DETAILED DRILL HOLE LOG

SJTELNQ 197 HOLE NO. C 376 B
DATE: jaAN. 31, 1973 |LOGGED BY: [] PEMCAN %] UNDERWOOD
DRILLING METHOD: X CDNVEJ%.II'IEIDNAL . érlgcﬁfzgrpféi: [J] OTHER:

GROUND ICE

DEPTH
{fant)

GRAPH
SYMEOL

UKIFIED

GROUP
SYMaot

MATERIAL DESCRIPTION

CONDITIONS

GEN'L
CLASS

MRC.
CLASS

EST'D
CONT.

SAMFLE
TYPE

DEPTH
{fesr)

D B .-.1- o

MUSKEG: granular, moss

v_

GRAVEL:

- sandy

UF

END OF HOLE 8.0
Hole sloughing badly,

abandoned at &'
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 197/DH 1 197/DH 2 197/DH 3
Sample Depth (Feet): 4-7 19-21 8-10
Moisture Content (%): 1.7 - 13.3

Ice Content (%): - - -

Organic Content (%): - - 1.2

GRAIN SIZE DISTRIBUTION:

Gravel Sizas Sgnd _ Sipss S Slzes Glay Sizen
coorae [Medlum [Fina Gogree| Medium [ Fine
| Selve Sizes
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o
100 1] 1-Q [+ 8] [aa]] a-ool Q-0001
Grain Size — Milllmatras
PR e FINE AGGREGATE
———m=mmemee=e= Pyrticle size |limits of frost susceptible moteriols

PETROGRAPHIC ANALYSIS:
laneous 40,3%
Quartzite 37.6%
Limestone and dolomite (sound) 18.6%
Chert 2.8%
Deleterious
Siltstone, shale and sandstone 0.7%

Los Angeles Abrasion Test:
Percent Loss = 17.9




SITE NO. 198X

Located approximately 4% miles south of Steep Creek and 2% miles east of the proposed
Mackenzie Highway ot Mile 505, Site 198X consists of slope wash material intermixed
with glaciolacustrine silts along the western slopes of the McConnell Range.

Type of Material: Silt and Sand; limestone fragments, fine grained.
Estimated Volume: Not applicable.
Assessment: Materials of granular quality were not established during the field

drilling program; Site 198X is not recommended for development.

———— Al| weather road seceeresceees Required occess
————— Existing trails ond cutlines  +«——+——-Site limit
sessssssssas Proposed Gas Pipeline +—=—===:Proposed Mackenzie Highway
@ DH  Drill Hole TP Test Pit
Airphoto No. A22887/50 Approximate scale: 1" = 3, 000
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' PEMCAN SERVICES

ENVIROMNMENT

Site 198X is located approximately 4% miles south of Steep Creek and less than 22 miles
east of the proposed Mackenzie Highway right-of-way at Mile 505, The site consists of
slope wash material intermixed along the western site perimeter with glaciclacustrine silts
and sands and encompasses an area 7 mile in width and in excess of 5 miles in length along
the western slopes of the McConnell Range of the Franklin Mountains. The terrain immed—
iately east of the site rises steeply and consists of rugged, exposed bedrock ridges whereas
the adjacent terrain fo the west consists of a glaciolacustrine plain exhibiting thermokarst
features characterized by numerous lakes, ponds and muskeg bogs.

The slope wash material consists of limestone fragments intermixed in a silt matrix. The in
situ ground ice content of the material is moderately high and generally increases in the
downslope direction. The organic topsoil layer is generally less than 1 foot in depth and

supports moderately dense growths of spruce and birch which attain heights in excess of 30
feet and trunk diameters to 6 inches.

There are no known critical wildlife areas in the immediate vicinity of Site 198X.
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FPEMCAN SERVICES

The only existing access to Site 198X from the CNT pole line or the proposed Mackenzie
Highway right-of-way consists of seismic cutlines which troverse terrain conditions which
are highly thermally sensitive if the existing vegetation cover is disturbed. The propesed
gos pipeline route traverses the entire length of Site 198X.

DEVELOPMENT

Site 198X is not recommended as a source for granular materials because the exploratory
winter drilling has confirmed the material to be non-granular. In addition, the ground ice
contents of the frozen soil are relatively high. Access to this site from the proposed Mack-
enzie Highway is very difficult in view of the highly thermally sensitive terrain which has
to be traversed.



SITE NO. 198 X

DETAILED DRILL HOLE LOG

HOLE NO. DH-1

DATE: ppp. 7, 1973

LOGGED BY: EI PEMCAN

O]

DRILLING METHOD: =

AlR AIR REVER
CONVENTIONAL L] CIRCULATI

3k [ oTHEr:

DERTH
(Faet)

GRAPH

UMIFIED

MATERIAL DESCRIPTION

GROUND

ICE

COMNDITIONS

SAMPLE

DEFTH
{fuar)

SYMBEOL ;LE;':;L aenl | nke esto | T
&) CLASS | CLASS | conT.
i .'i
i CL TOPSQOIL: some silt, organic, Vs
. o roots, dark brown
? —
SILT: trace clay, dark grey
Ws
3 - ML Ve | M
4 -
5 4
MC
& —
y
8 80
TOTAL DEPTH B.OY
= -

0 -

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 198X HOLE NO. DH-2
ORILLING METHOR: ) conventionar O EiRclintion [ OTHER:
T [P —" CCONDITIONS. |sampie| perra
[Fuat) isbt GROUP MATERIAL DESCRIPTION an v | TYPE | [Fwut]
SYMBOL Coass | cuass Eon.
0+ 0 -
BN TOPSOIL: some silt, organic
s , organic, :
Eonk oL roots, dark brown ' ¥
I a ﬁﬁ% !.D T —
T
2 - 9. _
SILT: some clay, trace sand,
3 4 fine grained, medium plastic, 3 4
brown 5 Y i
5
Vr
4 ML-MH 4=
5 — 5
6 7 =
o
_ ]
8 q
K
9 -
TOTAL DEPTH 9.0 :
10 — 10
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DETAILED DRILL HOLE LOG

SITE NO. 198X HOLE NO. DH-4
DATE: FEB. 7, 1973 LOGGED BY: X PEMCAN O

R : AIR
DRILLING METHOD' ® conveNTional [ ERcOinsion [ OTHER:

G

R
DEPTH
Tfeer | GRAPH UMNIFIED C

SYMBOL

QUND 1CE
ONDITIONS SAMPLE | DEPTH

GROUP MATERIAL DESCRIPTION TYPE | [Feur)

SYMBOL GEN'L | M.AC. | EST'D

CLASS | CLASS | COMNT.

= S 0 <

oL TOPSQOIL: some silt, little
organic, brown
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GRAVEL, SAND, SILT MIXTURE:
trace clay, fine to medium
grained, well graded, angular
and subangular fragments, pebbles
and cobbles of limestone and
dolomite to 3/4" size, grey

o 4 _
(TILL-LIKE) vk | L

et
Pl “_,._‘—lf__‘

1 GM-GW

s

!

oz

':.-I_E
s
Al

e
|
e

=
33

Ed

U
A
[=g)

5 4

e E
Y] ';:-frf;":*rﬁ

A
= ;.,f'“.
{1ty

~J
I
&
<=
ol
O
Ly
~J
|

9 RN _ 9

1o S 0.5/ TOTAL DEPTH 10.0' KR 10

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

PENMCAN SERVICES “72%

GRANULAR MATERIALS INVENTORY




SUMMARY OF LABORATORY TEST DATA

Sample Location: 198X/DH 1 198%/DH 3 198X/DH 4
Sample Depth (Feet): 5.0 8.0 7.
Moisture Content (%); 19.9 18.4 6.0

lece Content (95): = = =

Organic Content (%): - - i

GRAIN SIZE DISTRIBUTION:
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PETROGRAPHIC ANALYSIS: (198X/DH 4 @ ) Herdaasa
Limestone and dolomite (sound) 79.19% 4-5
Quartzite 18.2% 7-8

lgneous 2.6% 6-7



SITE NO. 199

LOCATION

Located between the Saline and Blackwater Rivers, Site 199 encompasses the northern
tip of a western flank of McConnell Range which borders the Mackenzie Plain. Middle
Devonian limestones outerop at numerous locations across the site,

The proposed Mackenzie Highway right-of-way at Mile 510 is located approximately 1% miles

west of Site 199 and the gas pipeline route parallels the site area af a distance of some 1500
feet.

LEGEN
= Al| weather road weeseeeeennes Required occess
————— Existing trails and cutlines =" = "Site limit
snw---===+== Proposed Gas Pipeline == Proposed Mackenzie Highway

Airphoto No. A22887/48 Approximate scale: 1" = 3,000



PEMCAN SERVICES

GENERAL

The flat, relatively poorly drained Mackenzie Plain is bordered on its east side with a 200
to 500 feet high ridge which rises gradually from an unnamed stream af the northern portion
of the site to an elevation of 2050 feet. Fractured and massive beds of |imestone are ex-
posed within the northern tip of the ridge, while bedrock within the southern part of the
ridge is mostly covered with overburden. A shallow and narrow talus belt interrupted with
a flat alluvial fan has been deposited along the western face of the site.

There are several suitable locations for a quarry. With respect to the heights of o quarry
highwall, the northernmost exposures would be the most suitable,

The bedrock is slightly weathered within its surficial zone but it will very likely require
blasting to be extracted.

Good quality general fill material can be obtained from fractured and surficial bedrock
zones. Aggregates for surface courses can be produced by crushing and sereen ing of fresh
and massive |imestone.
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N
I.*fré;_fﬁ
== All weather road Required access
————— Existing trails and cutlines ~——-——. Site limit
=essnzussses Proposed Gaos Pipeline === Proposed Mackenzie Highway
Section of Map No. 956 C Scale: 1:250,000
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SITE NO. 200

LOCATION

Located on the western slopes adjacent to the McConnell Range and approximately 14 miles
north of the Blackwater River, Site 200 consists of a shallow esker-kame ridge.

Both the proposed Mackenzie Highway and gas pipeline routes are separated from Site 200
by a prominent bedrock ridge, resulting in haul distances in excess of 8 miles. Suggested

access roads from the site area to the Mackenzie Highway ot Mile 511 would be approx-
imately 8% miles.

LEGEND
————— All weather road ceevevii. Required access
------ Existing troils and cutlines <= . —. Site limit
=====ssanaus Proposed Gas Pipeline s e e Proposed Mackenzie Highway

Airphoto No. A22933/131 Approximate scale: 1" = 3,000



PEMCAN SERVICES

GENERAL

Site 200 encompasses a shallow esker-kame ridge which is approximately 4000 feet long and
for the most part, less than 300 feet wide. Irregularly bedded and stratified washed sands
with some gravel, silt end till lenses likely comprise the ridge material. Because of sloping
ground and erosional gullies surrounding the site area, both the ridge ond adjacent terrain

are fairly well drained. The vegetation cover consists of stands of spruce and poplar with a
relatively dense underbrush.

There are no known critical wildlife areas in the vicinity of Site 200.

A stratified and lensed sequence of sand, gravel and silt is expected from within this site.
These deposits should be suitable for marginal quality general fill.
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SITE NO. 201

LOCATION

Located on the western slopes edjacent to the foe of the McConnell Range and approxim-

ately 15 miles north of the Blackwater River, Site 201 consists of a series of small
interconnected kame hillocks.

; partly

The proposed Mackenzie Highway right-of-way at Mile 511 is located approximately 7
miles northwest of the site areq; the haul distance to the proposed gas pipeline would be
in excess of 6 miles.

—————— Existing trails and cutlines

Required access

s+ = Site limit
=ssssss=nnns Proposed Gos Pipeline == Proposed Mackenzie Highway
Airphoto No. A22933/129 Approximate scale: 1" = 3,000
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GENERAL

Site 201 is comprised of a series of shallow, partly interconnected hummocky kame hillocks,
irregularly spaced across an area more than 1 3/4 miles in length. These kames range in
length from 600 to 3000 feet and in width from 300 to 700 feet.

Irregularly bedded, washed sand and gravel are probably the most common constituents of
the kame mounds. Silt beds and till lenses may also be common within the main sand and
gravel body.  The kame field is better drained than adjacent terrain and thus supports
well developed stands of spruce and poplar.

There are no known critical wildlife areas in the vicinity of Site 201,

It is anticipated that silty sand and gravel deposits which form the kames, would be suitable
for only marginal general fill material. Better quality materials may occur in isolated
packets which would require selective exploitation.
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SITE NO. 202

LOCATION

Located at the toe of the western flank of the McConnell Range and approximately 18 miles
north of the Blackwater River, Site 202 consists of a large series of small kame hillocks .

The proposed Mackenzie Highway right-of-way at Mile 511 is located approximately 8
miles northwest of Site 202; the haul distance to the proposed gas pipeline would be in

excess of 7 miles. There is no existing access road from either of the proposed utilities to
Site 202,

e s e e All weather road ----+-.-.oo. Required access
—————— Existing trails and cutlines  -— . —. Site |imit
==essssena=s Proposed Ges Pipeline s = Proposed Mackenzie Highway

Airphoto No. A22933/129 Approximate scale: 1" = 3,000



GENERAL

Site 202 is comprised of o large series of shallow, partly interconnected hummocky kame
hillocks, irregularly spread across an area in excess of 2% miles in length and 12 miles in
width. Individual kames range in length from 400 to 1500 feet ond in width frem 150 to
600 feet. Along the eastern border of the site the komes form three ridges.

Irregularly bedded, washed sands and gravels are probably the most common constituents

of the kame mounds. Silt beds and till lenses may be, however, also common within the
main sand and gravel body. The kame field is better drained than adjecent terrain and thus
supports well developed stands of spruce and poplar.

There are no known critical wildlife areas in the vicinity of Site 202.

It is anticipated that silty sand ond gravel deposits which form the kames would be suitable
for enly marginal general fill material. Better quality materials may occur in isolated
pockets which would be difficult for selective exploitation.
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SITE NO. 203

LOCATION

Located approximately 18 miles north of the Blackwater River and 12 miles south of the
Saline River on the western slopes adjacent to the McConnell Range, Site 203 consists
of a series of relatively small kame fields and individual kame hillocks.

The proposed Mackenzie Highway right-of-way at Mile 511 is located approximately 8
miles northwest of Site 203 and the gas pipeline route is in excess of 7 miles aleng the
same access rood.

The access to Site 203 from other proposed utilities is extremely difficult because of
deeply incised erosional gullies surrounding the site area.

— === All weather road sesse-.e... Required access
—————— Existing trails and cutlines  .—— . —-: Site limit
=essssmazans Proposed Gos Pipeline — = Proposed Mackenzie Highway

Airphoto No. A22933/128 Approximate scale: 1" = 3,000
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GENERAL

Site 203 encompasses four minor kame fields and four kame mounds deposited over sloping
terrain at the toe of the McConnell Range. The site area is separated from the terrain to
the west by deeply incised erosional gullies. The kame fields range from 1500 to 3500 feat
in length and between 300 and 1300 feet in width, The kame material is probably comp-
rised of variably washed sand and gravel deposits with silt and till pockets. The site area
is well drained and supports relatively dense growths of spruce and popler.

There are no known critical wildlife areas in the vicinity of Site 203.

It is onticipated that the sand and gravel deposits within kame fields end kame mounds
would have low to medium ice content and thus would be suitable for fair quality general

fill material. Better quality materials, such as clean well graded gravel, may oceur in
isolated pockets which would be difficult for selective exploitation.

e e e Al weather rood Required access

————— Existing trails oand cutlines ~——.——- Site limit
=suennnnsnes Proposed Gos Pipeline = == Proposed Mackenzie Highway
Section of Map No. 96 C Scale; 1:250,000
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SITE NO. 204

LOCATION

Located immediately north of Steep Creek and approximately 9 miles south of the Saline
River on the slopes paralleling the western toe of the McConnell Range, Site 204 consists
of one large and a series of minor kame fields.

The proposed Mackenzie Highway right-of-way at Mile 515 and the gas pipeline route are
located some 7 miles west of Site 204,

The access to Site 204 from either of the proposed utilities is extremely difficult because
of deeply incised stream channels surrounding the site area.

LEGEND
e e e e e A1 | weather road sweeesooooo Required occess
—————— Existing frails and cutlines  -——« —: Site |imit
sssssnnsss=e Proposed Gos Pipeline === Proposed Mackenzie Highway

Airphoto No. A22933/137 Approximate scale: 1" = 3,000




P PEMCAN SERVICES

GENERAL

Site 204 consists of one large and five minor kame fields deposited over @ sloping and
glaciated terrain at the toe of the McConnell Range. The site area is seporated from the
terrain to the west by deeply incised stream channels of the Steep Creek drainage system.

The kame fields range from 1000 to 7500 feet in length and between 400 and 2000 feet
in width.

The kame material is probably comprised of variably washed sand and gravel deposits with
silt and till pockets. Geomoarphic features indicate the possibility of high fine grained
material content. The site area is well drained and supports relatively dense growths of
spruce and poplar.

There are no known critical wildlife areas in the vicinity of Site 204,

It is anticipated that the sand and gravel deposits within the kame fields would have low to
medium ice content. Because of indicated higher silt content, the deposits would be prob-
ably suitable for poor quality general fill materiol. Better quality materials, such as clean

well graded gravel, may occur in isolated pockets which would be difficult for selective
exploitation.
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SITE NO. 205

LOCATION

Located approximately 7 miles south of

the Saline River on slopes forming the western toe

of the McConnell Range, Site 205 consists of a series of interconnected and partially seg-

mented small kame hillocks.

The proposed Mackenzie Highway right-of-way and the gas pipeline route are both located

some 3% miles west of Site 205. The ac

cess to the site area from the proposed utilities would

be difficult because of the rugged terrain conditions.

- = A || weather road
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Airphoto No. A22933/125
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PEMCAN SERVICES

GENERAL

Site 205 is comprised of a small series of shallow, partially interconnected hummocky kame
hillocks, irregulerly spread across an area in excess of 3/4 mile in length and & mile in
width. Individual kame lengths range from 600 to 1300 feet and the width varies from 200
to 500 feet.

Irregularly bedded, washed sands and gravels are probably the most common constituents of
the kame mounds. Silt beds and till lenses may also be common within the main sand and
gravel body. The kame field is better drained than the adjacent terrain and supports well
developed stands of spruce and popler.

There are no known critical wildlife areas in the vicinity of Site 205.
It is anticipated that silty sand and gravel deposits which form the kames would be suitable

for only marginal general fill material. Better quality materials may occur in isolated
pockets which would be difficult for selective exploitation.
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SITE NO. 206

LOCATION

Located approximately 3 miles north of the Steep Creek and 7 miles south of the Saline
River, Site 206 parallels the western perimeter of the Mackenzie Plain and consists of a
series of narrow bedrock ridges with dolomite exposures.

The proposed Mackenzie Highway right-of-way and gas pipeline route are located approx-
imately 13 miles west of Site 206.

LEGEND
————= All weather road seseeceien Required access
—————— Existing trails and cutlines  -— . —: Site limit
ssssssnsnnax Proposed Gas Pipeline === Proposed Mackenzie Highway

Airphoto No. A22887/45 Approximate scale: 1" = 3,000
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GENERAL

The ridges encompass an area about 1 3/4 miles long and rise some 50 to 150 feet above the
relatively steeply sloping terrain before descending onto the flat glaciolacustrine basin
paralleling the Mackenzie River. Terrain on the east side of the site oscends towards the
McConnell Range. A layer of glaciolacustrine sediment, consisting primarily of silts and
clays with moderate to high ice content, covers the terrain westwards from the ridge. These
deposits locally exhibit light thermokarst features and support moderate to dense growths of
spruce and irregular stands of birch and poplar.  Poorly drained terrain is vegetated by
stands of tamarack mixed with spruce.

There are no known critical wildlife areas in the vicinity of Site 206.

The bedrock, consisting of Ordovician and Silurian dolomite with minor shale inclusions is
mostly covered with glacial drift and slope wosh material. A few exposures of fractured to
blocky dolomite are, however, noted on the ridges. The bedrock is slightly weathered with-
in the surficial zone but it will very likely require blasting to be extracted. Good quality
general fill material can be obtained from this location. Aggregates for base and surface
courses can probably be preduced by crushing and screening of fresh limestone.

The development of Site 206 would require o quarry operation and stripping of the over-
burden layer.

i ,—l._ :."' ; .°-"_I g - _ \ :1' ._.’. . i ‘ \ P ,- |
ﬁ‘\.! : &‘ ﬂ_ ': -}H < ’f LY .f .ﬁ
. ( /_’; ! , &S ! . l.), "?-b_l \m‘.'_l =

E =-‘ - . - 3 l':l\.l-
= X i i fis = r::\
ki o R R\ \
of N ™ - I‘L\‘-.'
_-"- W \ .“ \Jl
Rl A L . N
.'..-::._. - "'l ; 7-"?;"-. &
= L\ | E \j S e
E;:.: | r . i I‘1.‘ .I: :-
bl { | 1] e * d *
':I | u I 1 } ® -i‘ o
LEGEND
s v v e A || weather road sevesenieeis Required access
————— Existing troils and cutlines ~——-—- Site limit
ST Proposed Gas Pipeline === Proposed Mackenzie Highway
Section of Map No. 96 C Scale: 1:250,000
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SITE NO. 207X

Located immediately adjacent to the north bank of Steep Creek and 13 miles southeast of
the proposed Mackenzie Highway at Mile 514, Site 207X consists of a partially eroded and
rounded knoll of glacial till.

Type of Material: Glacial Till; silt matrix, few pebbles.

Estimated Volume: Not applicable.

Assessment: Materials of granular quality were not established during the field
drilling program; Site 207X is not recommended for development.

":.,-;gh o S i
LEGEND

m———— = Al| weather road =~ e Required access

————— Existing trails oand cutlines  ~——+——:Site limit

sasssssasses Proposed Gas Pipeline == =——=—=Proposed Mackenzie Highway
© DH  Drill Hole -# TP  Test Pit

Airphoto No.  A22887/46 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 207X is located immediately adjocent to the north bank of Steep Creek and approx-
imately 2% miles upstream from the mouth of the Creek. The site is located approximately
1% miles southeast of the proposed Mackenzie Highway right-of-way at Mile 514 and con-
sists of a partially eroded and rounded knoll of glocial till material which rises above the
adjacent glaciclacustrine plain to the west. The terrain to the east and north consists of

a glacial till sheet overlying bedrock at relatively shallow depths. The site area and the
terrain to the east exhibit good surficial drainage whereas the glaciolacustrine plain to the
west is relatively flat and poorly drained.

A shallow layer of topsoil and organic silt, generally less than 1 foot in depth, overlies the
site area and supports moderate to dense growths of spruce, poplar and birch attaining heights
in excess of 30 feet. The adjacent glaciolacustrine plain to the west supports a sparse growth
of stunted spruce.

There are no known critical wildlife areas in the immediate vicinity of Site 207X.

The CNT pole line and the proposed Mackenzie Highway and gas pipeline right-of-ways are
coincident immediately west of Site 207X; however, the only existing access to the site
consists of seismic cutlines and the new access trail which was cleared during the winter
drilling program.

DEVELOPMENT

Site 207X is not recommended for development because the winter drilling program proved
the dbsence of granular type materials at this site.

The drill hole log data has been presented in this report for reference.




DETAILED DRILL HOLE LOG

BDEPTH
|Faer)

SITE NO. 207X
: HOLE NO. DH-1
DATE: reg, 2, 1973 [LOGGED BY! (9 PEMCAN O
DRILLING METHOD: ] vt Ronar OJ BIR-_REVERSE [ OTHER:
— = GROUND
(o) [ GBAmn | CEEE MATERIAL DESCRIPTION o N
SYMBOL NRC
o CLASS
% oL " TOPSCIL: some silt, dark brown
B
SILT: some clay, occasional
o pebbles to 1" size, medium brown
(TILL)
6 ML-CL Vi
8 AIIIF="—"""1 -7 - frequent pebbles and cobbles
from 8.0!
10
12 12.0
TOTAL DEPTH 12.0'
14 —
146 —

10

12

14

16

GOVERNMENT OQOF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

=5
l PEMCAN SEEVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 207X HOLE NO. DH-2
DATE: ggp. 2, 1973 LOGGED BY: X PEMCAN O

RILLIMN MET 1 AR AlR REVERSE
DRILLING METHOD: [®) ¢ qnyentionar (1 Slecoracion [ OTHER:
DEPTH UKIFIED GE%%%ETIELEE SAMPLE | DEFPTH
lfent] :”‘"" GROUP MATERIAL DESCRIPTION ] TYPE | [fent)
L — 0 -
padpries O TOPSOIL: some silt, organic,
T "5—'\ dark brown F
3 - o]

SILT: some clay, frequent pebbles
6 to 14" size, occasional cobbles, & —
medium brown

W M
12 {1 F————— e

- some gravel, becoming medium 12 —
arey from 12.0’

15 - 15 —
18 18 —
i
21 = . 21—
220

TOTAL DEPTH 22.0'
24 - 24 —

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

.ﬂ.
l PEMCAN SeERvVICES 72"

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO. 207X HOLE NO. DH-3
DATE® rgg, 6, 1973 |[LOGGED BY: [3] PEMCAN O
DRILLING METHOD® [®) conveRiTionar O ABS aTion [ OThER:
DEFTH i UNIFIED GE%"P:IPE?TIGII\I%E SAMPLE | pEPTH
{fuwt) ETMIQ}-II. GROUR MTERIAL DESCRIPTIDN i : ; TYPE {Faar]
= SYMBOL CLASS | cUass | con
[ Tnasgn P G oy
TN t . o—. PEAT: organic, fibrous, dark
brown
3 A ML-CL SILT: some clay, medium brown ve | H 3
3.0
SILT: trace send, occaosional A —
pebbles to 1" size, light brown
8.0
g _
SILT: some clay, medium plastic,
frequent pebbles to 3/4" size, 12 -
medium brown
(TILL) Vs | M
15 <
18 —
210 ; * 21 —
TOTAL DEPTH 21.0'
24 24 —

GOVERMMENT OQOF CANMADA

DEPARTMENT OF {NDIAN AFFAIRS
ANMD NORTHERMN DEVELOPMENT

GRANULAR MATERIALS INVENTORY PEMCAN SERVICES 72




SITE NO. 208X

Located in the downstream portion of Steep Creek at Mile 512 of the proposed Mockenzie
Highway, Site 208X consists of sand and gravel bars within the active stream channel .

Type of Material: Sand and Gravel; variable gradation and silt content.
Estimated Volume: MNot determined.
Assessment: Site 208X is not recommended for development because the granular

material deposits are located within the active siream channel.

= e e e Al | weather road sersseseeess- Required access

————— Existing trails and cuflines  -——+——-Site limit

ssessssnsnes Proposed Gas Pipeline * == == == = = Proposed Maockenzie Highway
© DH  Drill Hele TP Test Pit

Airphoto No. A22966/93 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 208X is located in the downstream portion of Steep Creek at Mile 502 of the proposed
Mackenzie Highway right-of-way. The site extends approximately 2 miles upstream from
the mouth of Steep Creek along the deeply incised, narrow stream channel. The stream

bed is approximately 50 to 100 feet below the adjacent flat terrain which consists of shallow
glaciolacustrine silts and sands overlying o glacial till sheet. The granular deposits consist
of sand and gravel bars of variable gradation and some bars are covered with a shal low
organic silt which supports growths of small shrubs. The sediment content and gradation

of material varies considerably throughout the stream channel, and discontinuous horizontal
stratification is commoen.

The granular deposits in general, lie below the active high water mark of the stream.
There are no known critical wildlife areas in the immediate vicinity of Site 208X.

The existing CNT pole line and the proposed Mackenzie Highway and gas pipeline right-of-
way traverse the site area at locations os noted on the preceding site airphoto. (ref. page

208-1).

DEVELOPMENT

Information obtained from the engineering consultant for the Federal Department of Public
Works from drill holes conducted along the Mackenzie Highway right-of-way which were
located a few hundred yards upstream from the mouth of Steep Creek, confirmed the varia-
bility of granular materials and general discontinuity of horizontal stratification. This data
has been incorporated into this report.

Site 208X is not recommended for immediate development and exploitation of granular
materials for the following reason:

- Much of the avaoilable granular materials are found within the active stream
channel and below the high water mark of the stream.

If local needs require the exploitation of grenular materials from this site ot a future date,
then guidelines that are based upon the physical status of the site should be established
at that time. Some of these guidelines should include:

- Procedures should be established whereby only dry bars and other oreas removed from
the stream channel ore developed.

- Procedures should be established whereby the exploitation of borrow areas can be
geographically flexible within the site in order to allow for periodic shifting of the
stream channel .

- Procedures should be established relating to the periodic stripping of granular mater-
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ials so that excavation does not occur more than 2 or 3 feet below the ground water
table. In such cases, wet material should remain isolated from the active stream
channels.

- Procedures should be established to maintain buffer zones and sediment settling
ponds that separate the working areas from the active stream channel.

- Procedures should be established for adequate aesthetic buffer zones along the stream
banks.

ABANDONMENT AND REHABILITATION

If Site 208X is developed at a future date an assessment should be made that relates to the
current status of the area ond the proposed development of borrow pits. This assessment
should result in guidelines on abandonment and rehabilitation procedures that would include:

- Terracing and recontouring procedures for pit areas should be established.

- Procedures should be established whereby restored pit areas are breached into exist-
ing chonnels so that high water flows will naturally cleanse and restore such areas.

et



DETAILED DRILL HOLE LOG

SITE NO. 208X

HOLE NO. C 285A

DATE: FEB. 2, 1973 |LOGGED BY: [ PEMCAN 7§ UNDERWOOD
DRILLING METHOD: ] EDNUE?JIEJDNAI. CJ g1'§cﬁfﬁ?é§4 [] oTHER:
DEFTH Rl UMIFIED EE?JI#E?HG;JCSE SAMPLE | DERTH
(famt} .EE'MIGT_ GROUFP N‘I.ATER]AL DESCR!PT'DN TYPE [Feat)
SYMBOL ot ey Esu:u‘r}
0 ' 0
A e o ORGANIC
I
P=ML SILT
2 —
UF
A —
GRAVEL
-3
B.O B
GRAVEL & SILTY SAND
10 -
UF 12 S
GRAVEL & SAND 14
16 | END CF HCLE 15.0° 16

GOVERMMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERW DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCARN SeERvVICES "72"




SITE NO. 208X

DETAILED DRILL HOLE LOG

HOLE NO. C 287A

DATE® rEp, 2, 1973 |'OGGED BY: [ pEMCAN B UNDERWOOD
DRILLING METHOD: ] conveNTionar ?i':chEﬁTéEq [] OTHER:
{Fawr) ;:‘1';1 GROUP MﬁTERlﬁ.L DESCR[PTEDN TYPE {Femr |
SYREOL GEM'L MRBC. | ESTD
CLASS | ELASS | CONT
o 0—
15 g ORGANIC
. SILT & SAND %
|
é_ Ifi —
7.5
SAND 9 _
- pebbles
12
SILTY SAND & GRAVEL
UF 154
18 —
21 _|
24 |
250
END OF HOLE 25.0¢
27 | 27
Free water from |18.0".

GOVERMMENT OF CANADA

DEPARTMENT

AND NORTHERN DEVELOPMENT

OF INDIAN AFFAIRS

GRANULAR MATERIALS INVENTORY

i

PEMCAN SERvVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 208X

: HOLE NO. B 4Igs
DATE‘reg, 2, 1973 |LOGGED BY: ) pPEMCAN K] UNDERWOOD
ORILLING METHOR? B onvelitionay CIRcOLATION ] OTHER:
DEPTH UNIFIED GE?}“FEI:T:GL‘CSE SAMPLE | DEPF
iiven, pmam | R MATERIAL DESCRIPTION = 0
8 STMBOL CLaSS | CLASE | Cout.
i S
e 3" MOSS
s ; ORGANIC
l.
21 o e ORGANIC & SILT i
4 T'Q‘.I'RQ 3.5
50 Uod GP & Pt SAND & GRAVEL b=
%?,‘-}?5_33 - organic
250:0.0
s
5 e 6.0 & =
GRAVEL & CLAY
. 4
UF g
10 GC 10 |
10.5
BOULDERS
12 2.0 12 7]
CLAY
- silty, medium brown
v L 14
15,0
_ END OF HOLE -

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTQRY

I PEMCAN S=ERvVICES "72"




DETAILED DRILL HOLE LOG

SITEIND. 208 X HOLE NO. c 4218
DATE rpg, 2, 1973  [LOGGED BY: ] PEMCAN ¥ UNDERWOOD
DRILLING METHOD' (] ¢yl Picniar O ElRcOLATION [ OTHER:
HEpEn GRAPH UMIFIED Gggi%?“ﬂ:“c; SAMFLE | DEPTH
earl | SHAPH | GRowP MATERIAL DESCRIPTION . | TYPE | (fwer)
5 sYmaoL CLASS | cLASs Sont
o 0 _
MUSKEG o
- Pt - gran., some roots
2 2 <
25
SAND
4 W5 - light brown, moist 4
CL CLAY UF
- brown, soft, moist
& — 5.0 6 —
SAND
- dork brown, moist
8 8.0 {5 S
GRAVEL
10 SW - cobbles, sand 10
12 _k 12
UF
14 14.0 e
ABANDONED @ 14.0
— Sloughing below 10.0'. =

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND MNORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY EFE”‘:A” SERVICES "72




SITE NO. 209
e o

Located approximately 14 miles south of Steep Creek, Site 209 encom
Mackenzje Highway from Mile 309 to Mile 510 and consists of q delt
glaciolacustrine plain.

Passes the proposed
Qic deposit within o

Type of Materials Sand; fine grained, poorly graded, trace silt,
Estimated Volumes: 3,000,000 cubic yards,

Assessment: Very poor quality granylar material which may be suitable for very
marginal embankment i in the construction of subgrades for roads.

LEGEND
======All weather road v Required aceess
— T ——— Existing trails and cutlines TTem—iite Bl
“esereessrs Proposed Gas Pipeline " ====Proposed Mackenzie Highway
@ DH  DOrill Hole HTP  Test Pif
Airphoto No. A22887/21 Approximate scale: 17 = 3, 000!

209-1
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ENVIRONMENT

Mackenzie River, The Proposed Mackenzieg Highway righf-cF-wu}- fraverses the site areq
from Mile 509 to Mile 510. The site, consisting of a deltaje deposit, éncompasses an areq
approximately 1 mile in length and 4 mile in width and rises slightly above the adjacent
flat, glaciolacustrine plain. An unnamed stream channel borders the eastern perimeter of

the site area. The sife area exhibits fair surficial drainoge whereas the adjacent terrain is
generally poorly drained.

of silt wich may be suitable for very marginal fill material ipn the construction of subgrades
for roads. The topsoil layer is generally less than 4 inches and SUpports moderately dense
growths of spruce and birch with the occasiong| pine.

There are no known critical wildlife areas in the immediate vicinity of Site 209,

The existing CNT pole line and the Proposed Mackenzie Highway right-of-way traverse the
site area and provide excellent access for the future development of borroy pits,

DEVELOPMENT

The information from the exploratory dril| holes, carried out by the engineering consultant
for the Federal Department of Public Works, has been assessed and incorporated info this
report. The following conditions relative to the quality and quantity of available granylar
materials are outlined:

= The in situ deltaje material consists of very fine grained, poorly graded sand with o
frace of silt. This materigl is considered suitable only for very low quality, marginal
fill material in the consfruction of subgrades for roads or utility backfi| .

- The organic fopsoil overburden on the dune slopes is very shallow, generally less than
6 inches in depth.

= The depth of recoverable material is in excess of 10 feet and js very dry to depths in-
vestigated. The moisture confents range from 2 fo 4 per cent.

= The initial 2 to & feet of the dune sand, although frozen during the field drilling, only
exhibited very low ground ice content,

Site 209 s not recommended as g source of granular material; however, this fine sand may
be used as a Jow quality fill material in the construction of road subgrades of ufility back-
fill. The following operationgl guidelines should be considered if this site js developed far
marginal fill requirements:

- The on-site tree growth and related vegetation should be cleared and removed in oce-
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ordance with current land use guidelines.

The organic topsoil should be carefully stripped and stockpiled in designated areas for
future utilization in the restoration of the borrow pit areas.

Vegetation buffer zones should be maintained between work areas to minimize erosion
and instability of the exposed pit areas.

Vertical excavation opposed to horizontal excavation should be considered to minimize
the erosion of the exposed borrow areas by wind and rain action.

All access to borrow pit areas from the proposed Mackenzie Highway or CNT pole line
should be dog-logged.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation guidelines should include the following if Site 209 is dey-
eloped as a borrow pits

Recontouring of borrow pit areas to maintain drainage to the adjacent terrain.

Replacement and spreading of organic topsoil from pre-production stockpiles on to the
reconfoured exposed borrow pit area.

Revegetation of the restored borrow pit areas,



DETAILED DRILL HOLE LOG

SITE‘ND. 209 HOLE NO. B 4078
DATE“FEB. 2, 1973 [LOGGED 8Y' [ PEMCAN Kl UNDERwOOD
DRILLING METHOD: X CDNVE':IITRIDNAL O f‘f‘gcﬁﬂﬁgﬁ [J oTHER:

DEFTH & UNIFIED Gggﬂ%ETmLEE SAMPLE | DEPTH
Hawl | ey | ctous MATERIAL DESCRIPTION TYPE | (four)
SYMBOL GEN'L | MacC | esTn
D CLASS [ cLASS | conT
D —
3" GRAN. MUSKEG
1 i
277 SW SAND -
3- &
4 — SW - brown, dry 4
5 5 _
& — 4 —
7 7 -
8 B.0 8 —
ABANDONED @ 8.0
— Sloughing. -
=y | )

GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAN AFEAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E"E”‘““N SERVICES "“72
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DETAILED DRILL HOLE LOG

SﬂlE NO. 209 HOLE NO. B 4098
DATE: B, 2, 1973 |'OGGED BY: [ PEMCAN K  UNDERWOOD
DRILLING METHOD: & CONVEI:'.'ILIEIONAL B ?|IECSEE$T€:E [J oTHER:
DEPTH EE%E{%‘:T DII‘IEE 5 E
I 4 WP
ttom) | Shapie | (EEED MATERIAL DESCRIPTION = g o ey
SYMBOL Et:ISIé CT.::E 'LE';LJ:
G # 0 —
3" GRAN. MUSKEG
SP SAND: red, pebbles
2 2.0 =
SAND
4_ SW - brown, dry UF 4 _]
& 5
8 — g |
10+ SW 10—
1.0
7l '
g ABANDONED @ 11.0 ™
Sloughing.

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEVMICAN SERvVICEs "7="




SITE NO, 209

DETAILED DRILL HOLE LOG

HOLE NQ, B4128B

DATE: MAR. 2, 1973 |LOGGED BY: O PEMCAN K]  UNDERWOOD
DRILLING METHOD: 3] CDNVEﬁtIBJDNAL [ g’llnﬂc&ﬂﬁgia [] OTHER:
DEFPTH UMNIFIED GE%%%?TIDLCEE SAMPLE | DERTH
|Fuut] ;:;::;: GROU® MTERIAL DESCRIPT’DH TYPE {Fame]
SYMEBOL Ei:ls; cr: ':.'::r{ Eé:u?
0 i I e
3" GRAN. MUSKEG
2 SW SAND e
- red
4 4.0 ] "
5w SAMND
& = - brown UF 6
a8 8_|
10 _| SW 10 _|
122 12 ]
13,0
14 ABANDONED @ 13.0 14 4
Sloughing below 4.0'.
GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN

DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERvVICESs “7=2"




DETAILED DRILL HOLE LOG

SITE NO. 209 HOLE NO. B 4]4p
DATE: FEB. 2, 1978 [LOGGED BY: [] PEMCAN [ UNDERWOOD
DRILCNG METFOD” 1 ooy 01 ARIRERE, 1 o
DEPTH UMIFIED G%Du“%?ﬂm'qcf SAMPLE | DEPTH
[Faet) :i::""" GROUP MATERIAL DESCRIPTION TYPE | (fumr)
L5 | ae
0 0
i MUSKEG granular
SP SAND 2.
- red, dry, gravel
3.0
SP SAND 4
- brown, dry, gravel
6.0 £
CLAY
B - silty B
cL UF
10 10 —
12 12 5
14 14 _
CL :
15.0
16 _] END OF HOLE 15.0 16 _
GOVERMNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT ﬁ S P——
P ic
GRANULAR MATERIALS INVENTORY




SITE NO. 210

LOCATION

Located on the western side of the Mackenzie River and approximately 6 miles south of the
Redstone River, Site 210 consists of alluvial terraces paralleling the Mackenzie River stream
channel. The terraces probably consist of silty sand.

The proposed Mackenzie Highway right-of-way parallels the opposite, east river bank and
the haul distance from Site 210 to the Mackenzie Highway at Mile 512 would be about 3
miles. The gas pipeline route is located approximately 4 miles from this site area.

LEGEND

v e = Al weather road s+o-e--eeee. Required access
—————— Existing trails and cutlines .. —. Sjte limit
w========2=x Proposed Gaos Pipeline == Proposed Mackenzie Highway

Airphoto No. A22887/23 Approximate scale: 1" = 3,000
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GENERAL

Site 210 consists of two large alluvial terraces paralleling the western Mackenzie River
channel. The terraces are approximately 3 miles in length and average about = mile in
width. The flat surface of these terraces is some 50 feet above the water level of the
Mackenzie River. Abandoned river arms exhibiting oxbow lakes and muskeg ground is
indicative of the river flood plain which forms the terrain surrounding Site 210, The
drainage conditions are only fair and the surficial runoff is directed info the adjacent
river channel. The site area is covered with o mederately dense growth of willows,
spruce and occasional birch,

There are no known critical wildlife areas in the immedicte vicinity of Site 210.

It is anticipated that the subsurface material in Site 210 consists of stratified, fine grained
sands with silt topped with variably thick topsoil and silt layers. These terrace deposits
would probably be only suitable as very marginal general fill material.  Year round ace-
ess to the site is difficult because of the terrain and the required crossing of the Macken-
zie River,

LEGEND

e All weather road 0 L Regquired access

————— Existing trails and cutlines ——.—. Site [imit

sa=ssssae=e= Proposed Gas Pipeline ——=—— Proposed Mackenzie Highway
Section of Map Neo. 96 C Secale: 1:250,000
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SITE NO. 211

LOCATION

Located at the eastern margin of the Mackenzie Plain and approximately 23 miles southeast
of the Saline River, Site 211 encompasses two small and shallow segments of glaciofluvial
outwash deposits.

The Mackenzie Highway right-of-way at Mile 517 and the gas pipeline route are both
located approximately 2 miles southwest of Site 211,

e A | weather road
—————— Existing trails and cutlines
L L LT T T, Prﬂpﬂsﬂd Gfﬂ Fip&”he

Airphoto No. A22887/44

resseevee Required access
t— . Site limit

=== Proposed Mackenzie Highway

Approximate scale: 1" = 3,000
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GENERAL

Site 211 is comprised of two small and shallow, ridge like segments of partially eroded and
effaced glaciofluvial outwash deposits. The segments are approximately 1500 and 4000 feet
in length and average 300 feet in width. The site area parallels the western margin of the
Mackenzie Plain, which gently descends towards the Mackenzie River. The terrain adjacent
to Site 211 is comprised of glacial drift deposits which exhibit fair droinage conditions. The
outwash deposits at the site are better drained and thus support well developed stands of
spruce and poplar.

There are no known eritical wildlife areas in the vicinity of Site 211.

It is anticipated that the silty sand and gravel deposits which form the shallow outwash ridges
would be suitable for only marginal general fill material. Beiter quality materials may occur
in isolated pockets which would be difficult for selective exploitation.

: S
S Y
5 Bt Ny
¥ [ g I lqt\q.,
I b oo lf“.,q"" H|
iy . U
I\Il‘l."'\
gt P \\\}jr
l.“‘ e ] d i rr_?f; -1 d".
“‘.‘ S [ 4 [ _;t—..
v e Al weather road Required access
————— Existing trails and cutlines -~——.—. Site limit
===sssunsnn Proposed Gas Pipeline ———— Proposed Mackenzie Highway
Section of Map No. 96 C Scale: 1:250,000
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SITE NO. 212

LOCATION

Located immediately south of the Saline River on the western slopes adjacent to the McCon-
nell Range, Site 212 consists of a series of kame fields and individual kame mounds.

The access to Site 212 from both proposed utility routes is difficult because of deeply in-
cised erosional gullies surrounding the larger kame fields. The proposed Mackenzie High-
way right-of-way at Mile 519.5 and the gas pipeline route are located approximately 6
miles east of Site 212.

LEGEND

v e All weather road +es+--oeeoo- Required access
—————— Existing trails and cutlines .—.—. Site limit '
ssssssmessss Proposed Gas Pipeline ===w===—— Proposed Mackenzie Highway

Airphoto No. A22933/123 Approximate scale: 1" = 3,000
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GENERAL

Site 212 encompasses three large kame fields, deroted as "b" on the airphote, and five
kame mounds, denoted as "a"; the kames are deposited over sloping terrain at the toe of
the McConnell Range. The site area which contains larger and more prospective deposits
is separated from fhe terrain to the west by deeply incised stream channels of the Saline
River and its tributaries. The kame fialds range from 2500 to 4500 feet in length and from

800 to 1500 feet in width. The areal extent of individual kemes does not exceed several
hundred square feet.

The kames are probably comprised of variably washed sands and gravels with silt and #il|
pockets. The site area is well drained and supports relatively dense growths of spruce and
poplar.

There are no known critical wildlife areas in the vicinity of Site 212,

It is anticipated that sand and gravel deposits within the kame fields and kame mounds would
have low to medium ice content and thus would be suitable for marginal fo good quality
general fill material. Better quality materials, consisting of clean well graded gravel, may
occur in isolated pockets which would be difficult for selective exploitation. Year round
access to the site is difficult because of irregular ferrain and deeply incised stream channels.
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. @Al t-fhf {TH
A e Hnﬁgﬂ %
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: 6'-:.-. .':IC'{ I.._
i <. :
% = T
————— All weather road sieseeeeeenens Required access
————— Existing trails and cutlines -———-——- Site limit
-------- === Proposed Gas Pipeline wes = mme Proposed Maockenzie Highway
Section of Map No. 96 C Scale: 1:250,000
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DETAILED DRILL HOLE LOG

SITE NO. 198X HOLE NO. DH-3
DATE: fpp, 7, 1973 [LOGGED BY: (3] PEMCAN 0O
ORILLING METHED': ) conveNTional OJ SR SEITREE O other:
verri | | e O OND T ioNs SAMPLE [ DEPT
(rost | Sxam [ ENTE MATERIAL DESCRIPTION - TYPE | (faar)
SYMBOL Ciass | ciass CoNT
0 — 0 4
Seane oL 5 TOPSOIL: some silt, organic, Vs
r \  dark brown /—
5 _ 3 o
b
K
o SILT: frace sand, fine grained, g
brown & 4 =
.1‘- Vr M
k: W
ML 4
6 & =
8 — . 8
MC
10— ’ 10
r 10
TOTAL DEPTH 11.0
12 o 12 —
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SITE NO. 213

Located immediately adjacent to the south bank of the Saline River and + miles east of the
proposed Mackenzie Highway at Mile 520, Site 213 consists of g large glaciofluvial plain.

Type of Material: Sand; fine fo coarse grained, well graded, variable silt content.

Estimated Volume: 5,000,000 cubic yards.

Assessment: Fair quality granular materials which are suitable in the pit run
condition for construction of road subgrades, and general fill;
Site 213 is recommended for development.

——— == Al| weather road serereeseeee- Required access
————— Existing trails and cutlines  +——+——-:Site |imit
s=rs=essnees Proposed Gas Pipeline »== = === Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit
Airphoto No. A22887/43 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 213 is located immediately adjacent to the south bank of the Saline River and approx-
imately 1 mile upstream from the eost bank of the Mackenzie River. The western perimeter
of the site area is located approximately  mile east of the proposed Mackenzie Highway
right-of-way at Mile 520. The site consists of a large glaciofluvial plain which is approx-
imately 1% miles in length and 1 mile in width. The steep crest of the south bank of the
Saline River forms the northern boundary of the site and a small stream channel forms the

southern boundary. The site area is fairly well drained and the steep south bank of the Sal-
ine River exhibits numerous erosional gullies.

The glaciofluvial plain consists primarily of fine to medium grained sands with a little silt.
A few pockets or layers of gravel were encountered at depth. The predominance of finer
sands and silts was noted in the southern portion of the site area. A till body was encount-
ered in DH 5. A shallow layer of topsoil, 1 to 2 feet in depth, overlies the granular mat-
erials and supports moderate growths of spruce which attain heights to 30 feet and trunk
diameters in excess of 6 inches. The understory growth is relatively sparse.

There are no known critical wildlife areas in the immediate vicinity of Site 213, although
the general area adjacent to the Saline River is utilized for trapping and hunting by north-
ern residents.

The only existing access to the site consists of several seismic cutlines which extend east
and north from the CNT pole line. The proposed Mackenzie Highway and gas pipeline
right-of-ways are almost coincident with the existing alignment of the CNT pole line in
the immediate vicinity of Site 213. It should be noted that the existing seismic lines have
experienced surficial erosion by gullying in the southern portion of the site area adjacent
to the small stream channel .

DEVELOPMENT

The exploratory drilling on Site 213 has shown the following conditions relative to the
quality and quantity of recoverable granular materials:

- The granular materials consist primerily of fine to coarse grained sonds with a highly
variable silt content. In general, the predominance of high silt content material was
encountered in the southern half of the site area. Scottered pockets or layers of med-
ium grained gravels, with a little silt were encountered af depths in excess of 15 feet
below existing ground surface.

- The sands from this site in the pit run condition are considered suitable for lower quality
fill material in the construction of road subgrodes, berms and utility backfill.

-~  The overburden material consisting of topsoil ond inorganic silts varies from 1 foot to
in excess of 6 feet in thickness.
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- The ground ice content of the materials is generally low.

Site 213 is recommended for exploitation of low quality granuler fill material. The following

operational guidelines should be considered for the development of borrow pits in this site
areaq:

-  Exploitation of granular materials should be commeneced from the northwestern extrem-

ities of the site area because of better quality materials being indicated within that
portion of Site 213.

- The existing tree growth and related vegetation should be cleared and removed in ace-
ordance with current land use guidelines.

- The organic topsoil layer should be stripped, removed and stockpiled adjacent to the
borrow pit areas in designated locations.

- The inorganic silt overburden material should be stripped ond wasted at designated
locations adjacent to the borrow pit area.

=  Operating procedures during borrow pit development should be maintained whereby

surficial waste materials do not drain into the Saline River and adjacent small stream
channels.

= Stands of natural growth should be retained between borrow pit areas in order to pre-
mote natural regeneration after abandonment.

- A vegetation buffer zone of adequate breadth should be retained between the outer
limits of borrow pit areas and the Saline River.

- Generally, dozers, overhead loaders and standard ripping equipment should be adeg-
vate for the removal of material from this site. The selection of heavier equipment

may be required if higher ground ice contents are encountered at deeper extremities
of this ridge.

- The existing seismic cutlines may have to be upgraded to an all weather status unless
development of this site is restricted to the winter months.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

- Reconfouring of the pit areas to provide general drainage that is compatible with the
natural drainage of the adjacent terrain.

-  Replocing stockpiled surficial waste material and organic topsail on the abandoned
reconfoured pit areas.

R T
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Reseeding of the recontoured pit areas should be considered in areas that may pose
erosional problems. At these locations, the artificial reseeding of annuals and peren-

nials will result in @ semi-permanent cover growth prior to reestablishment of native
species.
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DETAILED DRILL HOLE LOG

SITE NO. 213 HOLE NO. pH-1
DATE Fe. 6, 1973 [LOGGED BY' [§) pEMCAN O3
DRLUING METHODE ) coivin tionis. ) ERCOEAEISE O otHer:
DEPTH UNIFIED ngwﬁ”cms SAMPLE | DERTH
[Howr) ;:':2: GROUR MATERIAL DESCRIFTIDN TYPE | {Feur)
i GEN'L | nRe. | EsTD
0 CLASS | CLASS | cONT 5
[ s -
fﬁfﬁ?} Ot 1.0 TOPSOIL: some silt, organie,
; \ trace sand, brown /
e SAND: some silt, fine grained, =
: "ﬁi__paurl}r graded, yellowish brown f;’_
=S - trace silt, greyish brown @ =
2.0 o
Vi | M
GRAVEL and SAND: trace silt,
fine to coarse grained, well 19 —
R0 - graded, rounded to subangular
e SN pebbles to 3/4" size, grey
15
=5
18 —
21.0 - ) =
TOTAL DEPTH 21.0
24 — 24 —
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DETAILED DRILL HOLE LOG

DEPTH
{Fawr)

SITE NO. 213 HOLE NO. DH-2
DATE: reg, 6, 1973 [LOGGED BY: [q] PEMCAN 0
R :
ORILLING METHOD* [R] conventionaL L CIRcOLATION [ OTHER:
eI | RN IEIED Gf‘.gﬂ%ﬁrnmﬁE SAMPLE
(frer) | SRAPH | R MATERIAL DESCRIPTION
MEOL SYmMaol GEN'L | MRC, | EST'D
U CLASS | CLASS | cOMT
OL TOPSOIL: some silt, organic, % Vs
"0 roots, dark brown '
SAND and SILT: trace clay,
SM-ML Ikt brown s
5.0
SAND: frace silt, fine grained,
poorly graded, greyish brown
SM M
- few rounded pebbles to 1" size v
from 9.0 8
Vi
14.0
SAND: trace gravel, fine
grained, poorly graded, rounded
SP and subangular pebbles to 1" Vx
size, grey
w00 TOTAL DEPTH 20.0° \

10 —

14 -

16 —

18 —

20 —
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DETAILED DRILL HOLE LOG

SITE NO. 213 HOLE NO. DH-3
DATE: rgg, 5, 1973 [LOGGED BY' %) PEMCAN O
DRILLING METHOD: & cowef&'rﬁrowm O cgllnkcﬁfiﬁgi [] OTHER:
DEPTH UNIFIED NN SAMPLE | DEPTH
[Fant) ;:ﬂ':gll. GROYSL MATERIAL DESCRIFT|DH =31 , TYPE | {funt]
SYMBOL Ciass | cLass CONT,
0 ~frrrmn 0 —
sivadd  OL TOPSOIL: some silt, organic,
ke
; 1_[ | EI'DW dark brown ‘II,_
3 3 -
ML SILT: brown
6 — B e e S e e e s &
- little sand, frequent pebbles
to 1/8" size, sand layer N
7 1.0' thick at 10.0" 7
M
5 I."-. ¥ IIU
¢ GRAVEL and SAND: trace silt,
o : : poorly graded, medium brown 5
4 GP-GM
i Wi
18 it 18 -
21 JS95] 21 -
T OTAL DEPTH 22.0'
24 24
|
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DETAILED DRILL HOLE LOG

SITE NO. 213 HOLE NO. pH-4
DATE: g, ¢, 1973 [LOGGED BY' ®] PEMCAN O
DRILLINGMETHODURR o nuetirionay C ClRCOEATION ] OTHER:
DEPTH — UMIFIED EE?!'*%?T!DLEE SAMPLE| DEFTH
{Feat] SYMBOL GROUP MATERI.AL DESCRIPTIDN LI, z TYPE {famt)
. SYMBaL CLASS | CLASS cont,
T 0 —
] Ol - TOPSOIL: some silt, organie, Ef M
: '\ dark grey [ -
2= - -
ﬁ
SILT: occasional pebbles, cobbles
4 ML and fragments of quartzite and 4 -
limestone, dark grey
& — &5 —
Py .0
Enoon
8 g -
i GRAVEL: some sand, trace silt, Vi L GS
Z; ), fine to coarse grained, well
R ¥ graded, frequent pebbles to 1"
10 —Ef“-*‘ WG size of quartzite and limestone, 10 -
& grey
12 12 -
o
bieed g 5
ok SILT: little sand, fine grained, 14
grey
ML
16 — p 16 —
b
18 - ; 18 |
19.0
TOTAL DEPTH 19.0'
20 — 20 —
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DETAILED DRILL HOLE LOG

SITE NO. 213 HOLE NO. DH-5
DATE: rp, 5, 1973 |LOGGED BY: [x) PEMCAN O
BRILLING ‘METHOD: 50 CGNUE?JIIE]CJN&L O é:‘gcgfigrfgi [ oTHER:
DEFTH .
foar) [ GRAPw | CEEED MATERIAL DESCRIPTION e |t
SYMBOL
ﬂ—m 0 —
s
.r&-w%ﬁ oL TOPSOIL: some silt, organic,
f%ﬁs"‘r dark grey
2 2.0 — R 2 -
4 — 4
&= SILT: some clay, rust and coal 6
specks, frequent pebbles to
1" size, medium brown
s ||!] (TILL) g |
ML-CL
10 4 10 4
12 4 12 -
14 — 14 -
16 H 16 —
18 — 18 -
5 200 TOTAL DEPTH 20.0' s 20 —
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DETAILED DRILL HOLE LOG

SITE NO. 213 HOLE NO. pH-6
DATE: ppp, ¢, 1973 |LOGGED BY: (] PEMCAN O
DRILLING METHOD: (x] conventionar O ClRclLATION [ OTHER:
i GROUND ICE -
e | Sraow [0 MATERIAL DESCRIPTION SHEILIGNS jsune) bastn
SYMBOL CLASS class E;Lm?
0 ~bmmE o1 0=
i 1.0 TOPSQIL: some silt, organic,
trace sond, roets, dark grey
5 Wx M el
5o
UF
SAND and SILT: fine grained, 9 _|
poorly graded, grey MC
=5
SP-SM ©
12
M
15 -
18
210 -
TOTAL DEPTH 21.0 %
24 4 24
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 213/DH 1 213/DH 4 213/DH 6
Sample Depth (Feet): 16 8 9
Moisture Content (%): - - 16.0
Ice Content (%5): - - -
Organic Content (%): - - 4.4
GRAIN SIZE DISTRIBUTIO M.
Bl cl;un:;u]nia_ﬂ_lu:ul.;nl Guu::!;hlzdiuj%n! Clay Sizes
Seive Sizes
P Ml !'ﬁ'\ i !'I-.l‘ *20 E'I'm'sit@.? "z;m o i
o 1|,lll: AT 1 |
| A S DH&M _|T% — ]
o A =T A B B . ] .
5 i M A N ' [
\ - Y '1\‘ 3 |
| | Y b |
s*°[ DA a)( X A A 1 o~ ]
50 ! A h N L1 4 !
s i \“ AN ™ |
40 \.\. \\\ \1“@.‘ THR |
E10 S N I I fs ] |
E | 1""‘5.. \ | 1 "h-. AN \-\
u-‘ZU : ‘HH"-‘...::EL | | ":: :-._‘__ | \'h-
| | T P |
1] 1 ! Il Il %\Q%— | "'I T 'l"" -""""'h- .I
i | TE || 111 i | T T | |
ioo 0 10 ol - ool b-ocl 0-000)
Grain  Size — Milllmatres
NAIARSE . FINE AGGREGATE
====m=—=== Porlicle size limits of frost susceptible maoterials
PETROGRAPHIC ANALYSIS: (213/DH 4 @ 8 Hardness
Quartzite 43.9% 7-8
Limestone and dolomite (sound) 21.9% 3-4
lgnecus 9.8% b7

Deleterious

Siltstone and sandstone (porous) 9.7% 4-5
lronstone & mudstone 14.,6% 1-2




SITE NO. 214

LOCATION

Located on the east side of the Mackenzie River, Site 214 encompasses the alluvial plain of
the braided and meandering Saline River including several shallow terraces bordering the
active stream channel, which contain sand, gravel and silt deposits.

The proposed Mackenzie Highway right-of-way crosses the downstream section of the channel
between Miles 521 and 521.5, paralleled by the gas pipeline route some 1500 feet upstream.

———— All weather road -s-s-e-oo-. Required access
—————— Existing trails and cutlines  .— . —- Site limit
=====xssssu= Proposed Gas Pipeline e Proposed Mackenzie Highway

Airphoto No. A22887/42 Approximate scale: 1" = 3,000
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GENERAL

Site 214 encompasses the active stream channel of the Saline River from its mouth for some

3.5 miles upstream, where its gradient becomes steep and the alluvial deposits discontinue.
The stream channel in its downstream section is 300 to 1200 feet wide and contains alluvial
deposits exposed in the low terraces along the stream bed. These deposi
above the high water level of the river. Coarse gravel with cobbles and boulders form gravel
bars denoted as "a” on the site airphoto within the braided stream channel. The material be-
comes finer toward the stream mouth. The terraces, denoted as "t" on the airphoto, appar-

ently contain similar granular deposits covered with organic silt supporf
growths of spruce, poplar and understory bush.

ts are at or slightly

ing relatively dense

There are no known critical wildlife areas in the vicinity of Site 214.

Access to this site can be achieved from the existing winter road which traverses the down-
stream section of the river (Ref. airphoto).

Site 214 is not suggested for development since the granular material is located within or
immediately adjacent to the stream channel of the Saline River.
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SITE NO. 215X

Located immediately adjacent to the north bank of the Saline River and = mile east of the
proposed Mackenzie Highway ot Mile 521, Site 215X consists of a very small remnant of @
glaciofluvial terrace.

Type of Material: Silt and Sand; some clay, fine grained.

Estimated Volume: Not applicable.

Assessment: Materials of granular quality were not established by the field drilling
program; therefore, Site 215X is not recommended for development.

LEGEND
v e e e Al | weather road seerseecnines Required access
————— Existing trails and cutlines  -——-——-Site limit
sessssr=enes Proposed Gas Pipeline === === Proposed Mackenzie Highway
@ DH  Drill Hele -# TP Test Pit
Airphoto No. A22887/42 Approximate scale: 1" = 3, 000
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ENVIRONMENT

Site 215X is located immediately adjacent to the north bank of the Saline River and
approximately 1 mile upsiream from the east bank of the Mackenzie River. The western
exiremity of the site area is less than & mile east of the proposed Mackenzie Highway

at Mile 521. The site consists of a very small remnant of @ larger glaciofluvial terrace
which has been separated from Site 213 by the Saline River channel. The sife is bordered
on the south by the steep bank of the Saline River and encompasses an area approximately
3000 feet in length and 1000 feet in width. The site areq is well drained to the south
and west into the watershed of the Saline River.

The glaciofluvial terrace remnant consists of fine grained sands and silts with very high
clay contents which are unsuitable for construction fill requirements. Gravel is expected
to form only small localized pockets, One such pocket was noted in the steep northern
bank of the Saline River valley. Glacial till underlies the silt stratum at o depth of 8 to
13 feet below existing ground surface. A shallow layer of peat and organic silt, less than
2 feet in depth overlies the site area and supports dense growths of spruce which attain
heights in excess of 20 feet and trunk diameters to & inches. The understory growth is rel-
atively dense and consists predominantly of willows.

There are no known critical wildlife areas in the immediate vicinity of Site 215X, although
the general area adjacent to the Saline River is periodically trapped and hunted by the
northern residents.

The only existing access fo the site area from the CNT pole line, the proposed Mackenzie
Highway and gos pipeline right-of-ways, consists of a seismic cutline.

DEVELOPMENT

Site 215X is not recommended for development because the field drilling program has con-
firmed that granular materials are not contained in exploitable quantities in this glacio-
fluvial terrace remnant.



DETAILED DRILL HOLE LOG

SITE NO. 215X HOLE NO. DH-1
DATE' FEp. 2, 1973 [IOGGED BY: i) PEMCAN [
R : :
DRILENG WETHOD" ] o Mo, 01 AR TR, o swoew
_— GROUND _ 1CE
fawi | SRar | tnen MATERIAL DESCRIPTION S M T [ [y
sYMBOL Cines CLass | comy
0 = 0 —
f
1.0 PEAT: organic, fibrous,
oL ‘\; muskeg
3 3.0 .
TOPSOIL: some silt, organic
medium brown
6 — &
SILT: some clay, medium brown
2 - g -
12 — Nbn| M 12 —
i ML-CL. BB e e e
- frequent pebbles to 1" size,
15 medium grey 15 <
18 — 18 —
21 < 21 —
22.0
TOTAL DEPTH 22.0
24 24 —
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SITE NO. 215X

DETAILED DRILL HOLE LOG

. HOLE NO. pH-2
DATE: Fep. 5, 1973 |LOGGED BY: [3) PEMCAN O
DRILLING WETROD: @ oo 0 ARESeSh o owen
DERTH UMIEIED GE%:‘“D?TIUL%E SAMPLE | DERTH
{Fowt) ;:l:: Ghmin MATERIAL DESCRIPTION == = e | ien
. SYMBOL Coass| crass | Eone
= 0 =i
7 Pt .
e 1.0 PEAT: organic, fibrous, ¢
= Ol ED_\_ muskeg /_ 3
3 - TOPSOIL: some silt, organic, 3 -
dark brown
b — =
i SILT: trace sand, light brown Nebn| M ¢
8.0
9 — 5=t
SILT: some clay, trace rust and
12 - coal specks, frequent pebbles 12 —
to 1" size, medium brown
(TILL)
-CL
15 ML Vx | M 15
i
18 — 18 —
21 — 2F =
! 22.0
TOTAL DEPTH 22.0'
24 — 24 —

GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

" PEMCAN SERVICES “72"




SITE NO. 216

LOCATION

Located on the west side of the Mackenzie River, Site 216 encompasses the downstream
segment of the alluvial flood plain of the Redstone River, which consists of low terraces
bordering the braided active stream channel .

The proposed Mackenzie Highway right-of-way at Mile 520 is located on the opposite,
east Mackenzie River bank af a distance of some 3 miles from the site area while the prop-
osed gas pipeline is located approximately 3 miles further east of fhe highway alignment.

Mackenzie River

 LEGEND

| o e All weather road c+s++--.0o. Required access
—————— Existing trails and cutlines -—— . —. Site limit
EaEEEEEEs ., Pmus&d Gus Pip&nn& B Pmpﬂsed MUCkenZiE HTg[’IWﬂ}f

Aimphoto No. A22887/26 Approximate scale: 1" = 3, 000"
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GENERAL

The downstream section of the Redstone River, from its confluence with the Mackenzie
River to a point some 6 miles upstream was evaluated during the summer field program. In
this area there exists 3/4 mile wide terraces adjacent to the river and frequent bars within
the channel. The terraces rise more than 10 feet above the mean water level and their
surfaces are apparently at or slightly above the high water level mark. Abandoned river
channels are marked by ponded water and by depressions containing thick layers of organic
materials. Drainage conditions, in general, are only fair.

The terraces probably contain stratified silty and sandy sediments. Gravel layers and loc-
alized pockets very likely exist below or even locally, within the fine grained alluvial
deposits. Since no sizable exposure of this stratum is identifiable at the surface, the site
was not drilled.

Coarser granular materials are exposed in bars within the braided stream channel. The bars
become gravelly within the upstream segment of the river.

Site 216 is not suggested for development since the granular material is located within an
octive water course.
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SITE NO. 217

LOCATION

Located approximately 23 miles northwest of the Saline River and immediately adjacent to
the east bank of the Mackenzie River, Site 217 encompasses an alluvial fan.

The proposed Mackenzie Highway right-of-way af Mile 524.5 is located less than 1000 feet
east from the apex of the fan while the proposed gas pipeline route is located approxim-
ately one mile east of Site 217,

LEGEND

e e e A | weather rood -ereaeeeine Required access
—————— Existing trails and cutlines  «— . —- Site |imit
=wssusnnnens Proposed Gas Pipeline s e = Proposed Mackenzie Highway

Airchoto No, A22933/87 Approximate scale: 1" = 3,000’
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GENERAL

Site 217, consisting of a fossil fan on the east bank of the Mackenzie River, is approximately
1500 feet by 4000 feet in aerial extent. It is anticipated that because of its gently sloping
surface, the fan is primarily composed of fine grained materials with lesser coarse aggregates.
A few localized exposures in the steep river bank are, however, indicative of gravel layers
or pockets. Fair drainage across the site supporfs well developed stands of black spruce.

There are no known critical wildlife areas in the immediate vicinity of Site 217. Environ-
mental implications relative to the stream channel crossing the southern sector of the site
area and the vicinity of the Mackenzie River channel should be taken into consideration
if Site 217 is to be developed.

It is expected that predominant materials in the fan likely consist of silt and sand sized

materials with secondary gravel aggregates and localized gravel layers. The material may
be suitable for low quality general fill,

|

LEGEND

== All weather road -e=-+=++- Required access

————— Existing troils and cutlines +———" §ite limit
ssszssmaaan Proposed Gas Pipeline =—— == Proposed Mackenzie Highway
Section of Map No. 96 C Scale: 1:250,000
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SITE NO. 218

LOCATION

Located approximately 3% miles north of Saline River, Site 218 consists of three narrow,
elongated bedrock ridges paralleling a major hill located to the east of the site. Consid-
erable dolomite is indicated in these bedrock ridges.

The proposed gas pipeline parallels the site area at a distance of several thousand feet.
The proposed Mackenzie Highway right-of-way at Mile 526.5 is located approximately
12 miles west of Site 218,

LEGEND
i v Al| weather road ce+e---eooo. Required access
—————— Existing frails and cutlines .——.—. Site limit
sssssnannnns Proposed Gas Pipeline === Proposed Mackenzie Highway

Airphoto No. A22887/41 Approximate scale: 1" = 3,000
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GENERAL

The gently sloping Mackenzie Plain is bordered with narrow and shallow parallel ridges.
Small exposures of fractured dolomite were observed along the northern tips of the ridges
outlined on the airphote map. The ridges are apparently indicative of competent dolomite
beds of a shale and dolomite formation which forms the hillside located to the east.

The general site area, which is overlain by shallow slope wash and glacial drift, is fairly

well drained as indicated by good stands of spruce, poplar and birch. There are no known
critical wildlife areas in the immediate vicinity of Site 218,

The ridges represent suitable locations for a quarry; stripping of the overburden and blasting
of the bedrock would be required. Height of @ quarry highwall may be in excess of 50 feet.
Since the depth of the fresh rock is not known, the possibility of producing better quality
consfruction aggregates would be subject to further investigations.

The access to the site area can be achieved through the extension of the existing seismic
cutline..
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SITE NO. 219

LOCATION

Located on the western slopes adjacent to the toe of the McConnell Range and approximately

3 miles north of the Saline River, Site 219 consists of a series of small, partly interconnected
kame ridges.

The proposed Mackenzie Highway right-of-way at Mile 523 is located approximately 8 miles
southwest of the site areq; the haul distance io the proposed gas pipeline would be in ex-
cess of 6 miles.

== All weather road 0 ... Regquired access
—————— Existing trails and cutlines  -— . —. Site limit
wessssesuens Proposed Gas Pipeline wem s = Proposed Mackenzie Highway

Airphoto No. A22933/121 Approximate scale: 1" = 3,000’
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GENERAL

Site 219 is comprised of a serjes of narrow and shallow keme ridges irregularly spread over
an area more than 2 miles in length and 3/4 of a mile in width. These ridges range in
length from 300 to 4000 feet and in width from 200 to 500 feet. The site area is fairly well
drained to the southwest by a network of tributary streams of the Saline River. Spruce inter-
spersed with poplar stands constitutes the primary vegetation cover on these kame ridges.
There are no known critical wildlife areas in the immediate vicinity of Site 219,

Irregularly bedded and variably washed sands and gravels are probably the most common
constituents of the kame ridges. Silt beds and #il] lenses may be, however, also common
within the main sand and gravel body. It is expected that these deposits may be suitable
as marginal to fair quality general fil] material; the site is rated as a poor to fair prospect.
The development of Site 219 would, however, entail o comparatively large degree of sur-
ficial area being cleared relative to the volume of material available.

The access to the site area from both proposed utility routes can be readily achieved through
existing seismic cutlines.
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SITE NO, 220

Located opproximately 3 miles north of Saline River and adjacent fo the east side of the
proposed Madkenzie Highway from Mile 524 ta Mile 526, Site 220 consists of a prominent
bedrock ridge.

Type of Material: Bedrock; limestone

Estimated Volume: Unlimited

Assessment: Site 220 is considered suitable for development because various
cafegories of construction aggregates can be manufactured from the
bedrock formation if quarry operations are initiated.

e o e e A || weather road sevenensenees Required access
————— Existing trails and cutlines  -~——-——+Sijte limit
sssnasssanes Proposed Gas Pipeline +==——— = Proposed Mackenzie Highway
@ DH  Drill Hole TP Test Pit
Airphoto No. A22933/86 Approximate scale: 1" = 3,000’
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ENVIRO NMENT

Site 220 is located approximately 3 miles north of the Saline River and immediately
adjacent to the east side of the proposed Mackenzie Highway right-of-way from Mile 524
to Mile 526. The site consists of a prominent bedrock ridge which is approximately 2
miles in length and ¥ mile in width. The eastern periphery of the site arec consists of o
steep escarpment with exposures of fractured to blocky Devonian limestone, whereas the
western portion of the site area is overlain by residual soil and a thin veneer of glacial
till. The toe of the escarpment is covered with screes, slope wash and two alluvial fans.
The site area is well drained to the west onto the relatively flat glaciclacustrine plain.

A small lake and a few small ponds are located at the base of the steep eastern escarpment.,
The site area supports moderately dense growths of spruce, with occasional birch.

There are no known critical wildlife areas in the immedigte vicinity of Site 220. The site
is located at the periphery of the Saline and Mackenzie River region which is periodically
hunted and trapped by northern residents.

The CNT pole line and the proposed Mackenzie Highway are located immediately west of
the site area and provide good future access. A seismic cutline traverses the northern
tip of Site 220.

DEVELOPMENT

The information from field observations and the drill holes conducted on Site 220 by the
engineering consultant for the Federal Department of Public Works has confirmed the presence
of competent limestone bedrock at relatively shallow depths below existing ground surface;
their drill hole data has been incorporated into this report.

In view of the general shortage of naturally occurring granular materials in this portion of

the Study Area, Site 220 is considered suitable for development of quarries for the produc-
tion of manufactured aggregates for various construction purposes. The following develop-
ment guidelines should be considered if quarries are initiated at Site 220

- The best quarry location would be in the site area adjacent to the steep eastern
escarpment where the overburden material is relatively shallow.

- The existing tree growth and vegetation in quarry areas should be cleared and re-
moved in accordance with current land use guidelines.

= Quarry operations including blasting and crushing of limestone bedrock will be
required for the production of granular materials.

- Selective excavation can be anticipated. The weathered and frigble surficial bed-
rock material may be extracted by standard ripping, dozing and loading techniques
and this material should be suitable in its pit run condition for use in general fill
requirements. Better quality aggregates can be produced from fresher and more
competent limestone beds at greater depths, but extensive blasting and crushing
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operations would be necessary.

- Staged development of quarry operations should be considered to allow summer
thawing of the frozen bedrock in order to minimize the efforts required for the
removal of the limestone bedrock material .

If staged quarry operations are considered, then the access road to the proposed

Mackenzie Highway or gas pipeline rautes from the site should be upgraded to all
weather standards,

- Access from the site orea to the existing CNT pole line and the proposed Mackenzie
Highway is excellent, and, in general, does not exceed % mile.

ABANDONMENT AND REHABILITATION

In general, if a well organized and controlled quarry operation is maintained during the
development and extraction of material, then the problems related to abandonment and
rehabilitation would, for the most part, be inherently managed.




DETAILED DRILL HOLE LOG

5|TE1ND- 220 HOLE NO. B371 A
DATE: reg, 7, 1973  |LOGGED BY! [] PEMCAN Kl UNDERWOOD
BRILEING WETHOD 8] ¢ orvyeliomar 0 A BeRoith, ] orver:
DEPTH UMNIFIED GE%LI?B?TIN’H%E SAMPLE | DEP
O o] It MATERIAL DESCRIPTION TYE | Chour)
AYALARE ELE‘I:JSI.S NaC. | ESTD -
I:} _|.: - CLASS | COMT. ﬂ ]
X Pt MUSKEG
T — . S
2 9 ..
7 GC CLAY: light brown with pebbles
4 4.0 4 -
GRAVEL:
& & -
- sand boulders
8 g
7.0 =
10 CLAY: LR
12 CL - dark brown, pebhles 12 -
14 14 —
15.0
END OF HOLE 15.0¢
16 — 16 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERM DEVELOPMENT

GRANULAR MATERIALS INVENTCRY

I PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 220 HOLE NO. 378 A

DATE: Fgp. 8, 1973 |LOGGED BY: (] PEMCAN | UNDERWOOD

RILLING METHOD: AR AIR_REVERSE
D ETHOD: (% conveNTioNaL O CIRCULATION [ OTHER:
GROUND ICE
DEPTH UMIEIED COMDITIONS
trour) | RN | MATERIAL DESCRIPTION pesiig fils
L | symaor ?f:gé chl::s EELEI
0 TRz : 0 -
pt |, . MOSS 0
2 CLAY: 2

- light brown, silt

- cobbles and boulders

UF
6 6
7.5
8 8 -
SCLID ROCK:
10 10 —
- rock fragments
12 - 12 .
14 Li=| 14.0 14 -

END OF HOLE 14.0°

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERM DEVELOPMENT

GRANULAR MATERIALS INVENTORY E“E”‘“‘*” SERVICES "72
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SITE NO. 221X

Located approximately 2 miles south of Little Smith Creek and 1% miles west of the proposed
Mackenzie Highway at Mile 530, Site 221X consists of g narrow, limestone bedrock ridge
which is overlain by 6 to 8 feet of high ice content fluvial silt.

Type of Material: Limestone bedrock.

Estimated Volume: Not applicable.

Assessment: The ridge of limestone bedrock is not considered for development
because of the significant depth of silt overburden which is high in
ground ice content.

LEGEND
=== —=—Al| weather rood sreseeeeeees Reguired access
————— Existing trails and cutlines  -——+——-S5ite |limit
=esssssesres Proposed Gas Pipeline == ——-Proposed Mackenzie Highway
© DH  Drill Hole 4 TP Test Pit
Airphoto MNo. A22933/84 Approximate scale: 1" = 3, 000’
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ENVIRONMENT

Site 221X is located approximately 2 miles south of Little Smith Creek and consists of o
narrow bedrock ridge immediately adjacent and parallel to the east bank of the Mackenzie
River. The site is located opproximately 13 miles west of the Mackenzie Highway right-of-
way at Mile 530. The site area is approximately 31 miles in length and averages 1000

feet in width. The bedrock ridge is composed of limestone and is overlain by 6 to B feet

of fluvial silts which are relatively high in ground ice content.

The surficial drainage of the site area is good to the southwest info the Mackenzie River
and to the northeast into a buried meltwater channel, A layer of topsoil, peat and organic
silts, generally less than 3 feet in depth, overlies the site area and supports light to
moderate growths of spruce attaining heights of 20 to 30 feet. The understory growth is
relatively sparse,

There are no known critical wildlife areas in the immediate vicinity of Site 221X; however,
the site is within a region which is periodically hunted and trapped by northern residents.

The only existing access to the site from the proposed Mackenzie Highway right-of-way
or the CNT pole line consists of a seismic cutline and narrow trails.

DEVELOPMENT

Site 221 X is not recommended as a potential source for granular materials. Although the
preliminary assessment of this site by airphoto interpretation and field reconnaissance
indicated that this site may be a fluvial terrace containing granular materials, the ex-
ploratory drill holes which were conducted during the winter drilling program, did not
prove out any granular materials. The ridge surface is only an erosional terrace.



DETAILED DRILL HOLE LOG

SITE NO. 221X HOLE NO. DH-1
DATE: FEpg, 5, 1973 LOGGED BY: X PEMCAN 0
ORILLING METHOD: %] conveRimionar 1 AIRctiieiat, L oTHER:
DEFTH £ “EEWETT :n!«z:sE e
] 1 54
trear) | GRARY | UNIFEEE MATERIAL DESCRIPTION TYSE | (tanrt
SYMBOL SYMAL GEN'L MNEC EST'D
CLASS | CLASS COMNT.
Vi S Bl
Pt PEAT: organic, fibrous,
muskeg
1 1.0 o
TOPSOIL: some silt, little sand
2 oL and organic, dark brown -
Nbn
4 — SILT: some sand, rust brown L 4 —
5 — 5 =
ML
6 &
7 | 7
8 = 8.0 ‘ 8
i BEDROCK: siltstone, medium
9 ' brown L ?
:JF
10 48 loo/ TOTAL DEPTH 10.0' \ 10 -

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

" PEMCAN seERvicEs “72"




SITE NO. 221X

DETAILED DRILL HOLE LOG

HOLE NO. pDH-2

DATE: fgp, 5, 1973

ORILLING METHOD:! X CDNVE#‘IF[DNAI_ O éljgcﬁfiﬁéﬁ [0 oTHER:
DEPTH GRAPH UMIFIED GE%%%?TIQLCSE SAMPLE | DEPTH
{fant] & GROUP MTERIAL DESCRJFTJDN TYPE 1§ i
MEOL L symaol GEN'L | NREC. | EST'D et
CLASS | Cuass | conr.
0 0
1 TOPSOIL: some silt, organie, 1 -
oL dark brown
2 2
3 3.0 53 3
o SILT: some sand, medium
brawn 4 =
ML W M
5 — 5
6 6.0 &
= i
3=
7 BEDROCK: siltstone, medium , =
brown Nbn| L
8 == 8
= S
- i ' 9.0 z 9
TOTAL DEPTH %.0°
10 10

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "7a2"




DETAILED DRILL HOLE LOG

SITE NO. 221X HOLE NO. DH-3

DATE: Fgg, 5, 1973 |LOGGED BY: (3] PEMCAN O

DRILLI : -
NETMETHODS B e cpavel S ElRcOL AT On [ OTHER:
BERTE e GROUND VCE
(e | SaAmn | (O MATERIAL DESCRIPTION ) G ey o o
SYMBEOL ELT:IE chi'ﬁlsci ng?
0
TOPSOIL: some silt, o i
oL ; organic
dark brown ' 5
3.0
4 — SILT: some sand, medium Vx [ M 4 —
ML brown
6 6.0 & =
BEDROCK: siltstone, medium 8 —
brown f MNbn| L
:
L
e
K
<
:
2.0 12 —
TOTAL DEPTH 12.0
14 : 14

GOVERNMENT OF CANADA
DEFARTMENT OF INDIAN AFFAIRS
AND NORTHERM DEVELOPMENT

GRANULAR MATERIALS INVENTORY E"'E”‘“A” SERVICES "72"




SITE NO, 222

Location

Located on the west bank of the Mackenzie River and approximately & miles north of the
Redstone River, Site 222 encompasses an alluvial terrace paralleling the Mackenzie
River stream channel. The terrace material probably consists of silty sand.

The proposed Mackenzie Highway right-of-way parallels the opposite, east river bank
and the haul disfance from Site 222 to the Mackenzie Highway at Mile 521 would be
cbout B miles. The proposed gas pipeline route runs east of the highway alignment.

= All weather road Required access
—————— Existing frails oand cutlines .— . —. Site limit
=s==ss=sases Proposed Gas Pipeline =——=wmm Proposed Mackenzie Highway

Airphoto No. A22887/83 Approximate scale: 1" = 3,000’
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GENERAL

Site 222 consists of an alluvial terrace along the west bank of the Mackenzie River
channel. The terrace is approximately 2 miles in length and averages about 1000 feet

in width. The flat surface of the terrace is some 150 feet above the water level of the
Mackenzie River. The steep river bank, experiencing extensive sloughing, forms the
northeast site boundary. The terrain adjacent to the remainder of the terrace perimeter is
covered by glaciolacustrine deposits and exhibits frequent thermokarst features, such as
lakes and muskeg areas. The drainage conditions are only fair and the surficial runoff is
directed into the adjacent river channel. The site area is covered with moderately dense
growths of spruce with poplar and birch.

There are no known critical wildlife areas in the immediate vicinity of Site 222,
It is anticipated that the material in Site 222 consists of stratified, fine grained sands with
silt topped with variable thicknesses of topsoil and silt. These terrace deposits would likely

be suitable only as a very marginal general fill material.

Access to the site area is difficult because of terrain conditions and the required crossing
of the Mackenzie River.

LEGEND
v e A || weather road ssreseseeeeies Required aecess
————— Existing trails ond cutlines  ~——-——- Site limit
............ Proposed Gas Pipeline —— == Proposed Mackenzie Highway

Section of Map No. 96 C Scale: 1:250,000



SITE NO. 223

LOCATION

Located on the west bank of the Mackenzie River and immediately south of the mouth of
the Keele River; Site 223 encompasses a large alluvial terrace which parallels the Mack-
enzie River stream channel. The ferrace material is likely comprised of silty sand.

The proposed Mackenzie Highway right-of-way parallels the oppesite, east river bank and
the haul distance from Site 223 to the Mackenzie Highway at Mile 533 would be about 4
miles, including the crossing of the Mackenzie River. The gas pipeline route is located
approximately 3 miles further east from the Highway right-of-way .

't!---'.':"_‘.l'-"!:'l-'.'.I'J-:-'vl_

= All weather roed . Required access
—————— Existing frails and cutlines  -——: = Site |imit
=====ssuunas Proposed Gos Pipeline == Proposed Mackenzie Highway

Airphoto No. A22837/35 Approximate scale: 1" = 3,000
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GENERAL

Site 223 encompasses a large alluvial terrace located on the western bank of the Mackenzie
River. The terrace is approximately 3 miles in length and about 1 mile in width. The flat
terrace surface is about 100 feet above the water level of the Mackenzie River., Abandoned
river arms exhibiting oxbow lakes and muskeg terrain characterize the area north and west
of the site. Glaciolacustrine sediments cover the terrain south of Site 223 and exhibit
thermokarst features, such as small |akes and muskeg areas.

The surficial drainage conditions are only fair and the runoff is directed info the adjacent
river channels. The site area is covered with moderately dense growths of spruce, poplar
and birch. There are no known ecritical wildlife areas in the immediate vicinity of Site 223.

It is anticipated that the material in Site 223 consists of stratified, fine grained sands and
silt topped with variable thicknesses of topsoil and silt. These terrace deposits would likely
be suitable only as o very marginal general fill material.

Access to the site is difficult because of terrain conditions and required crossing of the
Mackenzie River.

“25an

SEE N

wwmmmmmem All weather road =~ 00 e Required access

————— Existing trails and cutlines  =——.——. Site limit
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SITE NO. 224

Located approximately 53 miles south of Little Smith Creek and 5 miles east of the proposed
Mackenzie Highway at Mile 529, Site 224 consists of a parfially eroded kame-esker complex
on the western slopes of the McConnell Range.

Type of Material: Gravel and Sand; highly variable gradation, trace silt.

Estimated Volume: In excess of 2,000,000 cubic yards.

Assessment: Good quality grenular materials which are suitable in the pif run
condition for quality fill in road bases and general construction
requirements. Site 224 is recommended for development; however,
access to the site is very difficult.

———==Al| weather road sexesssneaees Required access

————— Existing trails and cutlines  -——-——-5ite limit

sassssnanens Proposed Gas Pipeline »—=—=—=—=Proposed Mackenzie Highway
@ DH  Drill Hole TP Test Pit

Airphoto Ne. A22887/38 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 224 is located 5% miles south of Little Smith Creek and 5 miles east
Mackenzie Highway right-of-way at Mile 529. The site consists of a partially eroded
kame-esker complex located on the gently sloping southwestern flanks of the McConnell
Range. The site encompasses a total area approximately 1% miles in length and 1 mile in
width. A major esker ridge rising to heights in excess of 100 feet is located along the
southern perimeter of the site area whereas the northem porfion of the site consists of num-
erous partially eroded remnants of esker ridges and kame terraces. A small stream flowing
from o deeply incised canyon to the northeast of the site area in the McConnell Renge has
cut its channel through the northern portion of the site area. The esker ridges and kame
terraces which comprise the site area exhibit steep slopes and are well drained. The ad-
jacent terrain exhibits good surficial drainage to the west into several small sfreams which
comprise the general watershed of Little Smith Creek.

of the proposed

The material in the kame-esker deposits is highly varicble and ranges from fine to medium
sands to coarse grained gravels. A relatively shallow depth of topsoil, varying from % to
13 feet, overlies the granular materials and supports moderate growths of spruce and tam-
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arack with inferspersed sparse growths of birch and poplar. The understory growth consist-
ing primarily of sedge grass and small bush is relatively sparse. The adjacent terrain con-

sisting of a shallow till plain overlying bedrock supports moderately dense growths of spruce
interspersed with poplar.

r

There are no known critical wildlife areas in the immediate vicinity of Site 224,

The only existing access to the site from the CNT pole line or the proposed Mackenzie
Highway and gas pipeline right-of-way consists only of seismic cutlines. In addition,
future access o Site 224 will require the crossing of several deeply incised stream channels
and a distance of in excess of 12 miles from the proposed Mackenzie Highway. The overall
thermal sensitivity of the terrain over which access roads will have to be routed is consid-
ered to be moderately low.

DEVELOPMENT

The exploratory drilling which was carried out on Site 224 showed the following, relative
to the quality and quantity of available granular materials:

- The materials represented by the kame-esker complex are variable, and range from
fine grained sands to coarse grained gravels. In general, the better quality granular
materials are located in the large prominent esker ridge which is located along the
southern perimeter of the site area.

- The granular materials are considered suitable in the pit run condition for quality fill
in the construction of road bases, building pads and other utility backfill. Pockets
and shallow layers of better quality, clean gravels may be selectively recovered for
production of concrete, surface and base course aggregates.

= The in situ materials were frozen ot the time of the winter drilling program, however,
the ground ice content is very low ond the in place sands and gravels are in @ very
friable state.

Site 224 is recommended os a possible source of granular materials because of the general
scarcity of naturally occurring granular materials in this portion of the Study Area. A very
lengthy access involving the crossing of several deeply incised stream channels is required
from the location of proposed utilities to this site. The following operational guidelines
should be followed if this site is developed for borrow pits:

-  The existing tree growth and related vegetation should be cleared and removed in
accordance with current land use guidelines.

-  The organic topsoil layer should be stripped, removed and stockpiled adjacent to the
borrow pit areas in designated locations, preferably along the slopes of the esker ridge.

2243
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Operating procedures during borrow pit development should be maintained whereby
surficial waste materials do not drain into the adjacent small stream channels.

Stands of natural growth should be retained between borrow pit areas in order to pro-
mote natural regeneration ofter abandonment.

Generally, dozers, overhead loaders and standard ripping equipment should be adeg-
uate for the removal of material from this site. The selection of heavier equipment

may be required if higher ground ice contents are encountered at deeper extremities
in this ridge.

The existing seismic cutline may have to be upgraded to an all weather status unless
development of this site is restricted to the winter months.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

Recontouring of the pit areas to provide general drainage that is compatible with the
natural drainage of the adjacent terrain.

Replacing stockpiled surficial waste material and orgenic topsoil on the abandoned
recontoured pit areas.

Reseeding of the recontoured pit areas should be considered in areas that may pose
erosional problems. At these locations, the artificial reseeding of annuals and peren-

nials will result in a semi-permanent cover growth prior to reestablishment of native
species.

44



DETAILED DRILL HOLE LOG

SITE NO. 224

HOLE NO. DH-1

DATE: Fgp, 24, 1973

AIR_REVERSE

DRILLING METHOD: X

AlR
coNVENTIONAL [ CilrcUtATion [ OTHER:

SEFtM GROUND ICE
ew) | Sramm | SEeD MATERIAL DESCRIPTION 0B B e ot
SYMBOL GENL N.RC, | EST'D
CLASS | CLASS | CONT.
0 ta=mw 0
S L
4 L5 TOPSOIL: some silt, organic,
-\ dark brown
3 <
6 SAND: little silt, fine grained,
poorly graded, occasional 6~
pebbles to 3" size, light %
brown o
= N (M [mc]
“I
12 £ 20 12
: GRAVEL: little sand, poorly
15 SRy graded, medium grained, 15
brown
18 18
21 {5 210 . 21 -
TOTAL DEPTH 21.0°
24 24—

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND MORTHEEM DEVELOPMEMT

GRANULAR MATERIALS

INVENTORY

I PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 224

1 HOLE NO. DH-2
OATE' Fep. 4, 1973 [LOGGED BY! 3 PEMCAN O

ORILLING METHOD: conveNTional X ClRciason [ oTHER:
DEFTH Sear UNIFIED Eggﬂ%?hn:af S.M-'IPLE] DEPTH
[Fmmt) E'FM:{;II. GROUP MTERIAL DESCR‘FTH:}N - i TYPE {font)
SYMEOL S Ciags éE}LE
0—
FE— 2 -
GS
GRAVEL: some sand, trace silt,
medium to coarse grained, well P i
graded, predominantly subangular __ i ]
igneous and quartzite pebbles
) to 2" size, frequent cobbles
GM-GW and boulders, medium brown s 6 —
N | L g
3
i 10
12
35
£
14—
5.0
TOTAL DEPTH 15.0'
16 — 164
Note: refusal on boulder

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT
PEMCAN

GRANULAR MATERIALS INVENTORY SERVICES 72




DETAILED DRILL HOLE LOG

SITE NO. 224

. HOLE NO. DH-3
DATE: FeB. 4, 1973 [LOGGED BY: 3] PEMCAN O

ORILLING. METHOD: () conveNTonar [ 5'&1:45&%?554 [J oTHeR:
DEFPTH S UNIEIED GEODLPJJ,;EHDIIHEE 5..!:,,!.1P{E1DEP'rH
thear) | SEAPH | Gaoup MATERIAL DESCRIPTION —_ oo | TYPE | (Fuar)
SYMBOL CLass cLass EELLE
D-.-_
GM-OL GRAVEL: some silt, very
: organic, medium brown s Nf| L L
2.0 2
TOTAL DEPTH 2.0¢

Note: Refusal on boulder at
three locations; discon- .
tinved drilling

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E“EM““” SERVICES "72




DETAILED DRILL HOLE LOG

SITE NO. 224 HOLE NO. DH-4
DATE: g, 2, 1973 |LOGGED BY' [}] PEMCAN O
DRILLING: METHODVR) CUNUE':IITRIDNAL O El‘MEIF%E (] oTHER:
DEPTH UNIFIED GE%EI%?TFDLESE SAMPLE | DEPTH
[fear] ;:I:":FE: GROUP N‘LATER!AL DESCR[PTIDN Eig . TYPE {Fent]
- SYMBAL CoASS | class CONT,
Basdl oL B
R LG TOPSOIL: some silt, organic,
dark brown /
3 - 3
ML SILT: trace sand, light
brown
6 -
7.0
GRAVEL and SAND: little silt
GM 2 :
medium brown ? -
10,0
Nf | L
12 —
SILT: little sand, frequent
pebbles to 3/4" size, medium
18 ML brown 15 —
18 — 18 -
21 — ’ 21
220
TOTAL DEPTH 22.0
24 — 24 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 224 HOLE NO. DH-4A
DATE: FEp. 2, 1978 |LOGGED BY: ¥ pEMcAN 3
ORILEING ‘METHOD: X ccmvfﬁlrﬂmmm O éllgcgfiﬁgi [] OTHER:
DEPTH UNIFIED GE%:JFEE??IGLCSE SAMPLE | DEPTH
oory [ Oarn | CHCES MATERIAL DESCRIPTION = o i
sYmaoL Cinss CUAss i
0 ; 0 —
rarie 1.0 PEAT: organic, fibrous,
\ dark brown i
q _|
GRAVEL and SAND: little silt,
GW . ;
medium grained, well graded, 6
occasional boulders, rust ]
brown
9.0 o -
N L
12 SILT: some clay, occasional 19 —
sand pockets and pebbles to 4
||ML-CL size, few boulders, medium
re
15 - T 15
18 18 4
21 — ) 21 —
22.0
TOTAL DEPTH 22.0
24 - 94

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

l PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

DEPTH
{Foer]

24

SIT :
DMEIND 224 _ HOLE NO. pH-5
' FEB. 2, 1973 |'OGGED BY: (g pEMCAN O
R §
ORILLING METHOD: conveNTionar O ?!’ECSEE?TEJ?Q [] OTHER:
G UMIFIED GEEI:IPE?TFDI!JCSE SAMPLE
boo | e MATERIAL DESCRIPTION TVEE | (rr)
SYMBOL EST'D
COMT.
.D_
CM GRAVEL; some silt, medium
brown
————————— S e TR 3—
GRAVEL AND SAND: little silt, &
fine to coarse grained, well e
ded, medium b
graded, medium brown L MC
Q-
d GW-sM
: 12
15—
UF
18
MC
21 —
220
TOTAL DEPTH 22.0'
24—

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEVMICAN SERVICES 72"




DETAILED DRILL HOLE LOG

SITE NO. 224 HOLE NO. DH-6
DATE: Fp. 4, 1973 |LOGGED BY: [x] PEMCAN 0
DRILLING METHOD: [g] conventionar O A8-BEXRSE O other:
DEPTH UMNIFIED GE?:L!:JT:?HHLEE SAMPLE | DEPTH
fhaar) | BRAEN| s MATERIAL DESCRIPTION ) | TYPE | (teat)
SYMBOL CLASS ErASE E‘é:-l?
[ e
OL L5 TOPSOIL: some silt, trace sand
\ and organic, dark brown
3 =
: GP-GM GRAVEL: some sand, little silt,
: poorly graded, medium brown
‘5 —
7.0
SILT: little sand, medium 9 —
ML brown
12.0 12
L.
GRAVEL and SAND: little silt,
oy fine to coarse grained, well me] 18 T
; --’-.;:" ~ graded, subangular and sub- GS
o] GW=3W rounded, predominantly quartzite 0,F
with limestone and dolomite 18 -
pebbles to 3/8" size, rusty
brown
21 —
220
TOTAL DEPTH 22.0'
24 | 4

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

l PEMCARN SERVICES “72"

GRANULAR MATERIALS INVENTORY




SUMMARY OF LARORATORY TEST DATA

Sample Location: 224/DH 1 224/DH 2
Sample Depth (Feet): 8-9 2-5
Moisture Content (35): 15.1 -

ice Content (%): - o

Organic Content (%): - -

GRAIN SIZE DISTRIBUTION:

Graval Sires Sgnd Sizay Shif Sizes 4
Looree |Mud|um IFins Goaree | Medium [ Fine Cloy) Sizae
Solve Sizes
- g it vy Mg B B Wa®an %ang
| 1 i T T b
| i IR NI iN T
solll | 1IN ST 1 |I 111 T
1 | 'y W Ty | | |
- [ e ot | | [ i |
l I | \.‘ » Tl ] |
¥ | | \L‘ [ h i % Il [ [
N k) [ i (1] {
'\. \-‘| |I .\ | 'l
% 1 1
229 NF—UH 7 % AT
= ‘k y M
&0 h 1A
. | 'n.\ .3 NI
Ean | {11
= b “ [T T =
Eai » HITEEE |
o | REN IEH| . |
;': ] h"-..__r i1 = |
=0 | | :";"-'H‘-I il i
o | - | M
| ] | TR =iy T =]l |
il I T i TiEe T
o o g - ' o-01 Q-0 0-000|
Grain  Size — Millimatras
AGG'GDHAE%SAETE FINE AGGREGATE
Particle size limits of frost susceptible maleriols

PETROGRAPHIC ANALYSIS: (224/DH 2 @ 2'-5')

lgneous 49,0%
Quartzite 30.3%
Limestone & dolomite (sound) 17.6%
Deleterious

Siltstane, sandstone ond ironstone 3.1%




SUMMARY OF LABORATORY TEST DATA

Sample Location: 224/DH 5 224/DH 5 224/DH 7
Sample Depth (Feet): 7=9 19-21 15-17
Meoisture Content (%): 3.6 12.0 5.4
lce Content (%): = - -
Crganic Cantent (%): - - 1.8
GRAIN SIZE DISTRIBUTION:
Ll AL l:uurr:‘ulnl:udl-u?nhinl-:lnn qurﬂlfﬂtﬂiu:l“j!nt Gloy Sizas
Selve Sizes
mn!!' ET;' " f':' .?:\'\ur u.:;:‘ -z? ":4? .EU.EE.T "znc: — I : ! —
; | : = JITT ST | I .
g0 || .Il'l. i > ‘\ 1.._% - | i :
8o \\\ \\“‘; \r\L | I I |I
70 X ] Ty, Il I
g | I® I T i1
S [ [DH ———-}"\ \‘x.ﬁ ! & | :'
= 1 %
':50 \\ \\‘ | i \\ I
240 | \\ ' R L.
= N ' >, '
EEQ - \\ | \‘\'s..“- : [\-\
n-‘EU b II B = ] : : =
. I S Ess TFa |
] ﬂ WEITH P71 TETT 1
i | | Wit 101 1 Il iE I
oo o Lo ol - ot o.00! ©-000!
Grain  Sire — Millimatras
L FINE AGGREGATE
————————— Particls size limits of frosl susceoplibla materials
PETROGRAPHIC ANALYSIS: {224,""DH 7@ 15'-17")
Hardness
Quartzite 57.7% 6.5-7
Limestone & dolomite (sound) 17.1% 4-5
lgnecus 11.8% 6-7
Chert (stable) 2.4% 5-6
Deleterious
Siltstone, sandstone and mudsione 11.0% 1-2




SITE NO. 225

LOCATION

Located approximately 2 miles southeast of Little Smith Creek at the eastern periphery of
the Mackenzie Plain, Site 225 consists of a series of small hummocks formed by glacio-
fluvial cutwash deposits.

The proposed Mackenzie Highway right-of-way at Mile 534 is located approximately 5%
miles west of Site 225 and the propesed gas pipeline route runs about 3 miles west of the
site area.

LEGEND
————— 4| weather rood sereooon Reguired gccess
—————— Existing trails and cutlines  -— . —- Site limit
susmssnssses Proposed Gas Pipeline wm == Proposed Mackenzie Highwaoy

Airphoto Ne. A22887/37 Approximate scale: 1" = 3,000




PEMCAN SERVICES

GENERAL

Site 225 is comprised of hummocky knobs approximately 10 to 15 feet high and several
hundred square yards in size, which are irregularly spoced over the site area on the south
side of an unnamed stream. Adjacent terrain is relatively flat with drainage into the
adjocent stream channel. Spruce and poplar are the predominant vegetation growths on

the hummocky terrain. There are no known critical wildlife areas in the immediate vicinity
of Site 225.

Glaciofluvial outwash deposits may contain any mixture of sand, gravel ond silty to clayey
till. Geomorphologic feafures are indicative of rather fine grained material suitable only

as low quality general fill. Because of small quantities of doubtful quality material, the
site is classified only as a fair prospect.

The access to the site can be achieved through existing seismic cutlines although the cross-
ing of small stream channels is necessary.

——mee= All wegther road =~ coeeeeeeeenen Required access

————— Existing trails and cutlines  ~——-——- Site limit

sasssanamans Proposed Gas Pipeline e = == Proposed Mackenzie Highway
Section of Map No. 96 C Scale: 1:250,000



SITE NO. 226

Located approximately 1 mile southeast of Little Smith Creek and 7 miles northeast of the
proposed Mackenzie Highway af Mile 533, Site 226 consists of o prominent bedrock ridge.

Type of Material:

Estimated Volume:

Assessment:

————— All weather road ssssesanennes Required occess
————— Existing trails and cutlines  -——+——"Site limif
seasssessens Proposed Gaos Pipeline s Proposed Mackenzie Highway

@ DH Drill Hole

Limestone Bedrock; surficially weathered.
Unlimited.

Good quality general fill material can be produced from the weath-
ered surficial zone and aggregates for base and surface courses can
be produced from the fresh and massive limestone beds at depth. Site
226 is recommended as a possible source for quarried granular mater-
ials.

-# TP Test Pit

Airphoto MNo. A22887/36 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 226 is locoted approximately 1 mile southeast of Little Smith Creek and 7 miles north-
east of the proposed Mackenzie Highway right-of-way at Mile 533. The site encompasses
a prominent bedrock ridge which is approximately % mile in width and 2% miles in length.
The site rises more than 400 feet above the adjacent ferrain and exhibits o predominant
slope towards Little Smith Creek. The ridge surface is rugged with several large outcrops
and bluffs of exposed dolomite. This area geologically belongs to the Franklin Mountain
dolomite and shale formation; therefore, interbedded shale may be encountered. A relat-
ively shallow and narrow belt of slope wash and scree borders the ridge.

The adjocent terrain to the east of Site 226 outlined by dotted lines (ref. Site airphoto,
page 226-1) consists of shallow glacial till overlying bedrock . The exposed bedrock is
slightly weathered within its surficial zone but is considered to be sound and competent
with depth. The site area and adjacent terrain exhibit good drainage to the west and south.
A sparse growth of spruce covers the site area except in areas of exposed outcrops. The
adjacent terrain supports moderately dense growths of spruce with the occasional poplor at-
taining heights in excess of 40 feet.

There are no known critical wildlife areas in the immediate vicinity of Site 226.

Bt

PR

—

e e w A || weather road Required access

— —— —— Existing trails and cutlines  ~——-——- Site limit
EEEEEEEEE SN Frﬂpﬂ‘sed Gﬂs PiPE”ne e T e PI‘OPO’.'-Ed MBCI(EHITE High"ﬂ'ﬂ}"
Section of Map No. 96 C Scale: 1:250,000

226-2
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The only access to the site from the proposed Mackenzie Highway or CNT pole line consists

of a seismic cutline which passes opproximately * mile east of the bedrock ridge. The prop-
osed gas pipeline is locoted approximately 2 miles west of Site 226.

DEVELOPMENT

Site 226 may represent a good prospect for a quarry which can be developed ot several loc-
ations along the outside perimeter of the ridge. Possible quarry locations are designated
with "x's" on the preceding site airphoto, page 226-1. The general remoteness of this site
to proposed utilities may restrict development of quarry operations.

A single drill hole was carried out on a prominent knoll within the dotted sector of the site
area and showed glacial fill material to depths investigated.

It is considered that good quality general fill material can be produced from the fractured
surficial bedrock zones. Aggregates for surface courses con be produced from the fresh and
massive underlying dolomite and limestone beds. The following operational guidelines
should be considered if development of quarries on Site 226 is onticipated at a future date:

- The southern and northwestern perimeters of the site are best suited for quarry locations.
These locations are designated with "x's" on the site airphoto.

- Some stripping of overburden material consisting of topsoil, colluvium and glacial till
may be required depending upon the actual location of the quarry.

- Although the surficial bedrock zone is slightly weathered, it will very likely require
blasting to be extracted.

- The fresh and massive underlying bedrock zone will require blasting for removal .

- Access roads to the site area will require proper upgrading to minimize erosional
deterioration.

ABANDONMENT AND REHABILITATION

If Site 226 is developed at a future date, then restoration procedures that are compatible
with the development and legislative land use requirements that are current at that time
should be developed.

226-3



DETAILED DRILL HOLE LOG

SITE NO. 226 HOLE NO. DH-1
DATE® rgg, 5, 1973 |LOGGED BY: ®] PEMCAN O
DRILLING METHOD' ) onventional [ ElRcOtATion [ OTHER:
GROUND  ICE
Toan | saann | dturieo MATERIAL DESCRIPTION s i e 0
S¥YMA0L ;:G!UP GEMN'L M.R.C EST'D (awr)
oL cLass | cLASS | conr.
G i L EI 1e5)
-'fi*;“ oL TOPSOIL: somesilt, organic,
TR L9 _\ roofs, dark brown
2 = [ 9
SILT: little sand, occasional sub-
angular or subrounded pebbles to Vx
4 __J 13" size, light brown L 4
ML G- mmmmm e
& - some clay, occasional pebbles 4
I and cobbles, dark grey
(TILL) Vi
L-M
8 - 8
Vr
10 — 10
12 12 —
| 3.0
TOTAL DEPTH 13.0"
14 — 14 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOFMENT

E 5“7E"
GRANULAR MATERIALS INVENTORY PEMCAN BERVICR




SITE NO, 227

Located immediately adjacent to the south bank of Little Smith Creek and 3 miles east of
the Mackenzie Highway at Mile 533, Site 227 consists of a large glaciofluvial outwash

plain.

Type of Material: Sand and Gravel; medium grained, well graded.

Estimated Volume: 25,000,000 cubic yards.

Assessment:

Good qualify material suitable in the pit run condition as general
fill for the construction of road bases, pipeline berms and utility
backfill; Site 227 is recommended for development.

i &'l, ¥ i
I~ 5 “"I"»:il“t il |
LEGEND
= = = Al| weather road ssesereenenss Required access
————— Existing trails and cutlines ~ +=——+——"Site limit
ssasanannsas Proposed Gas Pipeline + = == = — = Proposed Mackenzie Highway
© DH  Drill Hole TP  Test Pit
Airphoto No.  A22887/36 Approximate scale: 1" = 3,000

227-1




PEMCAN SERVICES

ENVIRONMENT

Site 227 is located immediately adjacent to the south bank of Little Smith Creek and
approximately 4 miles upstream from the east bank of the Mackenzie River. The site is
located 3 miles east of the Mackenzie Highway right-of-way at Mile 533. The site
consists of a large glaciofluvial outwash plain which is approximately 1% miles in length
and 1% miles in width, The south bank of the meandering Little Smith Creek stream channel
forms the northern boundary of the site and an unnamed stream forms the southern boundary .
The site area appears to be relatively well drained and the steep south bank of Little Smith
Creek exhibits numeraus dry erosional gullies. The surface of the plain is pitted.

The glaciofluvial plain consists of stratified fine to medium grained sands and medium
grained gravels. In general, the predominance of sands was noted closer to the surfoce
and in the southwestern portion of the site area. A very shallow layer of topsoil, approx-
imately & inches in depth, overlies the granular materials and supports dense growths of
spruce and birch ranging in height to 40 feet and in trunk diameter to 12 inches. The
understory growth is moderately dense and consists primarily of small bushes.

There are no known critical wildlife areas in the vicinity of Site 227, although the area
immediately to the west of the site is periodically hunted and trapped by northern residents,

.'1. \ — “.“ '?__.I ¥ i ! v & ‘;,%_\q;t;i% Iy \\
e P \ "'5‘, ' e ¢ . Hm
—_— ‘_ o i:_“'s by _..'"'
™\ i oA ){, ;
i = . \ : Q&,&L,/Lh 1“ ] P [ =
- | \ 3 E’*_.‘ # . ;I:' S
\_\O \’I ISt e |
§ B g 5
L : y t Al
: ;'\\_ X, \“‘h. i
o | £
“-_I Q'.'yl, __‘:- qu:@,_ ‘\-\_\h"‘-- \\ . . :—__x !
| = ___._|P R Yo TR S Y,
fvl'i"'ﬂ'l ¥ T ?I" B Jh{;.
e VE,F“" | el
o |I .l'".' :\_ _F: Loy
u.'_ll_ ;-.D { \
gy W\l -
N P
£ [J:_ FF ..
=== All weather roed @0 i Required access
————— Existing troils and cutlines  ——-——- Site limit
semmmsmaanns Proposed Gaos Pipeline e = Proposed Mackenzie Highway

Section of Map No., 96 C

Scale: 1:250,000
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PEMCAN SERVICES

The only existing access consists of the seismic cutline which extends eastward from the CNT
pole line and the proposed Mackenzie Highway right-of-way. The proposed gas pipeline
route is located through the centre of Site 227.

DEVELOPMENT

The exploratory drill holes which were carried out on Site 227 showed the following con-
ditions relative to the quality and quantity of available aranular materials:

- Fine to medium grained sonds predominate in the initial 5 to 10 feet and also
in the southwestern portion of the site areq.

- Medium grained gravels with some sand underlie the surficial layer of sand to
depths in excess of the drill holes investigated.

- The depths of recoverable granular materials is considered to be in excess of 20
to 30 feet, although on average depth of 15 feet was used in caleulations of valume,

- The sands and gravels are svitable for quality granular fill material in the pit run
condition in the construction of road bases, pipeline berms and other general embank-
ment construction. The coarse grained gravels can be used in the preduction of
concrete, base and surface course aggregates.

- The overburden material consisting primarily of topsoil is generally less than 1 foot
in depth.

- It is considered that granular materials in excess of 25,000,000 cubic yards are
potentially recoverable from Site 227,

Site 227 is recommended as o potential source of granular materials and the following
operation guidelines should be considered during the development of borrow pits at
this site:

- The existing tree growth and related vegetation should be cleared and removed
in accordance with current land use guidelines.

- The organic topsoil should be stripped, removed and stockpiled adjacent to the
borrow pit areas in designated locations,

- Operating procedures during borrow pit development should be maintained
whereby surficial waste materials do not drain into the active Little Smith Creek
channel nor into the small unnamed streom chonnel along the southern perimeter
of the site area.

- A vegetation buffer zone of adequate breadth be retained between the outer
limits of the borrow pit areas and the southern shoreline of Little Smith Creek.




PEMCAN SERVICES

Stands of natural growth should be retained between borrow pit areas in order to
facilitate regrowth through natural regeneration.

The use of dozers, overhead loaders and conventional ripping equipment should
adequately remove the material from this site.

The production of quality surface course and concrete aggregate material may be
possible by exercising selective excavation procedures during the development of
borrow pits. The production of higher quality aggregates will dictate the need
of sereening, crushing and washing plants to ensure satisfactory properties for
specified construction requiremenfs.

Additional laboratory tests to evaluate specific physical and chemical properties
of the granular materials will be required, if the material is to be considered for
the production of concrete aggregates.

The existing seismic cutline may have to be upgraded to an all weather status
unless development of this site is restricted to the winter months.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

Reconfouring of the pit areas to provide general drainage that is compatible
with the natural droinoge of the adjacent terrain.

Replacing stockpiled surficial waste material and organic topsoil on the abandoned
recontoured pit areas.

Reseeding of the recontoured pit areas should be considered in areas that may pose
erosional problems, At these locations,. the arfificial reseeding of annuals and

perennials will result in o semi-permanent cover growth prior to reestablishment
of native species.

227-4



DETAILED DRILL HOLE LOG

SITE_ NO. 227 HOLE NO. DH-1
DATE: pgp, 5, 1973 [LOGGED BY: [7] PEMCAN i
DRILLIN ! REVE
ING MEHODTR) EDNVEI:'JI?BIGNAI. O &iRcliATion [ OTHER:
— i GROUND  IcE
Gl Fol s MATERIAL DESCRIPTION s s |esra | ™% | oo
0 —t= CLASS | CLASS | CONT,
i oL ?
iize s L.O TOPSOIL: some silt, little
\ organic, roots, brown
2+ 2
SM . SAND: some silt, light brown
4 - 4
SAND: fine grained, poorly
& groded, greyish brown Vx L 6
8 8
10 = - UF 10 —
- fine to medium grained,
occasional rounded and
19 = subangular pebbles to 1" 12
size from 11.0 Vi L
14 14 —
16 = 16
18 — 18

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND MORTHERW DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEVMICAN SERVICES 72"




DETAILED DRILL HOLE LOG

SETE.ND. 227 HOLE NO. pH-2
DATE: ppp. 5, 1973 [LOGGED BY: [¥] PEMCAN O
DRILLING METHODZ[) CDWE’:&ITRrDNAL El éﬁ'?:ﬁfﬁ’i‘éﬁ L] OTHER:
DEPTH SAPNR UNIFIED ngiﬁrm;{? SAMPLE | DERTH
[tem] ey GROUP MATER'AL DESCRIFT]DN TYPE | [fuut]
SYMBOL GEM'L | M.RC. | EST'D
U CLASS | CLASS | COMT,
TR 0 —
dirs oL ” TOPSOIL: some silt, trace
: \ organic, roots, brown [
SM i
5 SAND: some silt, fine grained,
i _\ poorly graded /‘
y.
SAND: fine grained, poorly
graded, brown 6 —
Wx L 8 —
SP 10
- occasional rounded and sub-
rounded pebbles to 1" size
from 10,0 5
5 14 -
16
18
MC
200] TOTAL DEPTH 20.0 \J o5

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AMND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMCAN SERvICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 227 HOLE NO. pH-3
DATE: FEp, 5, 1973 |LOGGED BY' [R] PEMCAN O
DRILLING METHOD! ] conveRTionar O é.‘ﬁcf}fi’%ﬁ‘é% [J OTHER:
DEPTH P UMIEIED GE%%%?T:GLICSE SAMPLE| DERTH
treen) | 288 | Grour MATERIAL DESCRIPTION ] TYPE | (Fuar)
SYMBOL Cunss | cLAss | Eonn
0 : 0 —
LD oL TOPSOIL: some silt, organic, Wi
\ dark brown Vr M
0.5
2 Ifi -
ML SILT: some sand, trace clay,
brown
4.0 A
SAND: fine grained, poorly
graded, brown 6
Vx | L 8 =
OO e e ] 10 —
- little gravel, well graded,
predominantly subangular
quartzite pebbles to 3/4", 12 -
greyish brown
14.0 - 14
GRAVEL and SAND: medium to
coarse grained, well graded, sub-
angular quartzite pebbles and
cobbles to 4" size, grey L
7.0
TOTAL DEPTH 17.0¢
18 — 18 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND WNORTHERN DEVELOPMENT Eo

GRANULAR MATERIALS INVENTORY

PEMCAN SERVICES “"72"




DETAILED DRILL HOLE LOG

SITE NO. 227 HOLE NO. pH-4
DATE: LOGGED BY: [X] PEMCAN O
i AlR
DRILLING METHOB [ conventional éﬂfcﬁfﬁ?éﬁ; [J OTHER:
DEPTH UMIFIED G'C%LFL'LEI]TIDLCSE SAMPLE | DEPTH
[Faur] GRAFH GROUP N‘I.ATER'AL DESCR'PT!ON TYPE I""ITI
CTLLTH e cenl | mrc | £sTD
CLASS | CLASS | CONT.
0 0 —
OL TOPSOIL: some silt, little Vx | M
& organic, roots, brown Vr
2 7 -
MH SILT: some clay, light brown
40 4
SAND: fine grained, poorly 6
graded, occasional rounded and
subangular pebbles te 1" size,
brown
SP Vx | L 8
180 —
—————— e s
- little gravel, well graded, 9
SW brown 7
14.0 . 14 -
GW-SW GRAVEL ::l.nd SAND: medium to
coarse grained, well graded, e
6.0 predominantly subangular pebbles Ga 16 -
to 1" size, frequent cobbles and
boulders, brown
~ TOTAL DEPTH 16.0 —

GOVERMMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

| PEMICAN SERVICES "72"




SITE NO. 227

DETAILED DRILL HOLE LOG

HOLE NO. DH -5

DATE' Fep. 5, 1973

LOGGED BY:

® pemcan O

BRILLING METHOD: [x)

AlR = VE
CONVENTIONAL CIRCULAT

e R, [J OTHER:

DEFPTH UMIFIED
(Fuut) GRAPH

GROUR

SYMBOL | ovmwol

14

MATERIAL DESCRIPTION

GROUND
CONDITIONS

ICE

GENL
CLASS

N.R.C
CLASS

EST'D
CONT.

SAMPLE
TYPE

DERTH
[Faar)

oL

0.5

roots, drak brown.

TOPSOIL: some silt, organic, /

1 SM-SP

1 SW-GW

4.0 —\

SAND: trace silt, fine grained
poorly graded, oceassional
pebbles to 3/4" size, light brown.

SAND AND GRAVEL: fine to
coarse groined, well graded,
predominantly subangular

quartzite and limestone pebbles
3/4" size, brown.

GW

8.0

GRAVEL: some sand, trace silt,
fine to coarse grained, well
graded, predominantly subangular
quartzite with igneous pebbles

fo 2" size, occassional cobbles
and boulders, brown.

MC
G5

G5

La

2.0

TOTAL DEPTH 13.0'

00—

10 —

=

GOVERNMENT OF CANADA
DEFPARTMENT OF INDIAN AFFAIRS
AND MORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

| PEMCAN SeERVICES "'72"




DETAILED DRILL HOLE LOG

SITE NO. 227 HOLE NO. DH -6
DATE' Fep. 5, 1973 |'OGGED BY: &) pEMCAN [
DRILLIN :
G METHOD' B conveRtionar O ClRCOLATION [ OTHER:
— GkiiE GROUND ICE
fioa) | Gtamm MATERIAL DESCRIPTION e e o b
A cenL | nke | EsTD s
D CLASS | CLASS | CONT.
0 —
SM SAND: some silt, fine grained,
poorly graded, light brown.
3 0.5 7 -
SAND: fine to medium grained, Ve [ L
6 SP poorly graded, brown.
& —
UF
Q 9 -
= 1.0
12 _Ji5e
s 12
f?&? GRAVEL: some sand, fine to
g coarse grained, well graded,
5 oW predominantly subangular and ——1 15—
subrounded quartzite igneous
and limestone pebbles to 1" size, Vx| L
few 2" size, occassional cobbles,
greyish brown. e
21 —fusad 210 _ 21 —
TOTAL DEPTH 21.0
24 — 24 —
] —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

7
SITE_NC}. 227 HOLE NO. DH -7
DRILLING METHOD: 1) convenTional O CIRCOLATION [ OTHER:
BEe i I GiUUND 1CE
(o) | GRa2H [ 9N MATERIAL DESCRIPTION S B e 2 L
sy | Roue gent | wac | gsro [ 17 | 1o
CLASS | CLASS | COMT,
0 -
SM - SAND: little silt, light brown
- = 2 1
SAND: fine grained, poarly
graded, occassional subangular v
and rounded pebbles to 13" il 16
SP size greyish brown 4 7
£
T
10 7
e e 12,0} o 125
W L
- some gravel, medium grained,
d poorly graded I well
e sand poorly g , aravel we
SP-GW graded, rounded to-subangular e 14 =
pebbles to 1" size, greyish GS
brown (%
16 —
150 18 7
TOTAL DEPTH 18.0'
20 20 =7
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS =
AND NORTHERN DEVELOPMENT §
PEMCARN 72"
GRANULAR MATERIALS INVENTORY L




DETAILED DRILL HOLE LOG

SITE NO. 957 HOLE NO. DH -8
DATE: FEB, 5, 1973 [LOGGED BY: [ PEMCAN 0
PRILUING METHOD' [ converTionar O &ReSEXTIoR O otrer:

DERTH
{Faar]

DEPTH UMIEIED EE%&TRT|D:EE SAMPLE
(famt) :r_:'::':;: GROUP mTERIAL DESCR[PTIDN TYPE
SYMBOL GEN'L M.RC. | EST'D
] CLASS | CLASS | CONT,
i oL TOPSQOIL: some silt, little
organic, roots, dark brown
2 — 0.5
ML SILT: some sand, light-brown
4.0

bBrown

SAND: some silt, very fine
grained, poorly graded, greyish

UF

W

s00J TOTAL DEPTH 20.0"

MC

0 —

10 -

16

20

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

£S5

PEMICAN SERVICES "“72"




SUMMARY OF LABORATORY TEST DATA

Sample Location: 227/DH 2 227/DH 4 227/DH &
Somple Depth (Feet): 19 15 10
Meisture Content (9): 10.9 3.3 8.6

lce Content (%): N

Organic Content (%): =

GRAIN SIZE DISTRIBUTION:

Gravel Sizss Sond _ Sizqs Sh Sizes I i
Goorse [Madium [Fine | Gogras| Medium [ Fine Ny SSiEas
] Salve Sizas
LN "4 ™iD "0 "s0®o0™oo %roo
Il‘mi TR = =
I LN sl N 11T T
“t 111 [ | “JIIT EEE B! . [ T ]
| | | ~ 111 | |
| | | \\ ) I | | |
L I b T y I
L\ | \.[ | |
L \‘i N ]
R e T |
:EU | I‘\ [ LY . | T
= | R N1
= | Y |
._ED | ™ ! IEEE
£ I . R TR |
c40 T T TS I
- | '\\ I "
S 30 —
& ' ITHES a1l
o | | | | el 11 ~ {17
Bap - - - : o i
| | | I 1200 .
1 1 | | ! = 10
10 | H T T T GE ! il | "“""M._
o | |RENI : | 11 T !
190 1o 8] 01 ' o-al [aRe o]} o-oooi
Grain Sire — Millimatras
AG%GII?AE%F:&E‘I'E FINE AGGREGATE
—————————— Particle size limits of fros! susceptible maoterials

PETROGRAPHIC ANALYSIS:



SUMMARY OF LABORATORY TEST DATA

Sample Location: 227/DH 4 227/DH 5 227/DH 5
Sample Depth (Feet): 15 6 10-13
Moisture Content (95): - - -
Ice Content (%): - = i
Organic Content (%): - = =
GRAIN SIZE DISTRIBUTION:
bt R Eb“"fnlnfifﬂ"il?:mlﬂ Guur?lll*iﬂzdlv:rll:ian! Sigy olxex
Solve Sizaes
AP B | A0 e Wy S5 Sy S0 %0%00 ®200
L '\J'«Il'[ S T T T Y T I
ool I TS e S I
1\_| " | ] :" | l
a0l N T N NF—TR5 5| N i i
k| LN h, 6] [ N | s Il [ 1
+0 N DHAATS I | ‘
.‘-}\-.- "l. \ \\‘ { \l".. _I.- I |
E0 L b | RS liiti
E i. "'. "'t\ K\_ \\\:'., : % "\!! | |
||
he SN N IS NI
£ ! ~ 1] |
e+ H S - ) SO ™ IEREY
% 30| L [0 F12] DN VAW IS I
EED . \\ 1l = T~
? RN i i o
10 B - > ' . REE . I
B | 1R
o 1 ' . I = | 11 i =)
0o 1o (s Q-1 0-01 o-oo 0-0001
Grain  Size — Millimatras
AnOE FINE AGGREGATE
e Particle size limils of frost susceptible moteriols

PETROGRAPHIC ANALYSIS: (227/DH 5 @ 10'-13")

Quartzite
lgneous

Limestone & dolomite

Deletericus

Siltstone, sandstone, shale and ironstone ]

50.7%
26.4%
20.9%

. 9%




SUMMARY OF LABORATORY TEST DATA

Sample Location:

227/DH 6 227/DH 7 227/DH 8
Sample Depth (Feet): 15 14 12
Moisture Content (%): 6.4 345 15.4
lee Content (95): - - -
Organic Content (%): - Vo7 -
GRAIN SIZE DISTRIBUTION:
Qreve) Sizes Cﬂﬂr!fﬂlr:!ﬂlui“r;lh! Bnnr::!rmldlﬂ:ilt::nl E|ﬂ]' Jzes
| Selve Sizes
-4 t- 'ﬂ.' = LIy L L) 'IE L L
00T T ] p|[4| iv\__ it ] T I i tgf il ]
6 LI I U1 Y | | [ L [
[ Vi e ‘ \ TE
BO | 1‘1 i \H \“: [ i N [ =
| h 8
To | T ""H.\ \‘ \‘ .-'.-.-.
- ™ b \ | | |
= | : OH ?ﬂ‘\\ ‘\\ > I -
i | | . \ I 1
tEﬂ [ v 1 | AT .'\‘ r| Iy g |
40 | \'ﬁ ! I I“ML‘\ ~ ~ ll
TN N 0 O AN |
2 = | S (0] [™y
Q_.Eu h‘\‘\.. 1 \-‘ : MMHI;; | \I!l'
Y | 258
lof I 1'\‘“i _\ | T : | HT“';-.
1 TS 110 [
100 {4} -0 ol ' ool o-ool 0000
= Graim  Size — Millimatrea
ASUANSE, FINE AGGREGATE
Particle size limits of frost susceptible maoterials

PETROGRAPHIC ANALYSIS:



SITE NO, 228

Located adjacent to the southeast bank of Little Smith Creek, Site 228 consists of a large
glaciofluvial outwash plain which encompasses the proposed Mackenzie Highway from Mile

532 to Mile 534.

Type of Material: Sand and Gravel; medium grained, well graded.

Estimated Volume: 8,000,000 cubic yards.

Assessment: Good quality material suitable in the pit run condition as general
fill for the construction of road bases and utility backfill. Site 228
is recommended for development.

——— = Al| weather road
————— Existing trails and cutlines
sssesenesens Proposed Gas Pipeline

© DH  Drill Hole

------------- Regquired occess

s Site limit

«mm === == Proposed Mackenzie Highway
TP  Test Pit

Airphoto No. A22933/83

Approximate scale: 1" = 3,000
228-1
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ENVIRONMENT

Site 228 is located adjacent to the southeast bank of Little Smith Creek approximately 1
mile upstream from the east bank of the Mackenzie River. The southern portion of the site
encompasses the proposed Mackenzie Highway right-of-way at Mile 532 to Mile 534. The
site consists of a large glaciofluvial outwash plain which in total is approximately 3 miles

in length and slightly less than 2 mile in width. The site area is separated into two segments
by a small stream; the east bank of the meandering Little Smith Creek stream channel forms
the western boundary. The site area appears fo be relatively well drained and the steep
south bank of Little Smith Creek exhibits numerous dry erosional gullies.

The glaciofluvial plain consists of stratified fine to medium grained sands and medium
grained gravels. In general, the predominance of gravel was noted nearer to the surface
within the outlined site area. A very shallow layer of topsoil approximately 6 inches in
depth overlies the granular materials and supports dense growths of spruce and birch ranging
in height to 40 feet and in trunk diameter to 12 inches. The understory growth is moderately
dense and consists primarily of small bushes.

There are no known critical wildlife areas in the vicinity of Site 228. However, the site
is within a region which is periodically hunted and trapped by northemn residents.

The CNT pole line and the propesed Mackenzie Highway both traverse the width of the
southern segment of the site area thus ensuring good access to future borrow pit areas. The
proposed gas pipeline route is located approximately 13 miles northeast of Site 228,

DEVELOPMENT

The exploratory drill holes which were carried out on Site 228 by the engineering consult-
ant for the Federal Department of Public Works showed the following conditions relative te
the quality and quantity of available granular materials:

- Fine to medium grained gravels predominate in the initial 5 to 10 feet of the glacio-
fluvial deposit.

- Medium grained sand underlies the surficial layer of gravel to depths in excess of
the drill holes.

- The depth of recoverable granular materials is considered to be in excess of 20 to
30 feet, although an average depth of 15 feet was used in caleulation of volume.

- The sand and gravel deposits are suitable for quality granular fill material in the pit
run condition in the construction of road bases, pipeline berms and other general
embankment construction. The coarse grained gravels can be used in the production
of concrete, base and surface course aggregates.

- The overburden material consisting primarily of topseil is generally less than 1 foot
in depth.
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- It is considered that granular materials in excess of 8,000,000 cubic yards are
potentially recoverable from Site 228,

Site 228 is recommended as o potential source of granular materials and the following
development guidelines should be considered:

- The existing tree growth and related vegetation should be cleared and removed
in accordance with current land use guidelines,

- The organic topsoil should be stripped, removed and stockpiled adjacent to the
borrow pit areas in designated locations.

- Operating procedures during borrow pit development should be maintained whereby
surficial waste materials do not drain into the active Little Smith Creek channel
nor into the small unnamed stream channel.

- A vegetation buffer zone of adequate breadth should be retained between the outer
limits of the borrow pit areas and the eastern shoreline of Little Smith Creek as well
as in the areas adjacent to the small unnamed stream channel.

- Stands of natural growth should be retained between borrow pit areas in order to
facilitate regrowth through natural regeneration.

- The use of dozers, overhead loaders and conventional ripping equipment should
adequately remove the material from this site.

- The production of quality surface course and concrete aggregate material may be
possible by exercising selective excavation procedures during the development
of borrow pits, The production of higher quality aggregates will dictate the need
of screening, crushing and washing plants to ensure satisfactory properties for
specified construction requirements,

- Additional laboratory tests to evaluate specific physical and chemical properties

of the granular materials will be required, if the material is to be considered for
the production of concrete aggregates.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

- Recontouring of the pit areas to provide general drainage that is compatible with
the natural drainage of the adjacent terrain.

- Replacing stockpiled surficial waste material and organic topssil on the abandoned
recontoured pif areas.

- Reseeding of the recontoured pit areas should be considered in areas that may pose
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erosional problems, At these locations, the artificial reseeding of annuals and

perennials will result in o semi-permanent cover growth prior to reestablishment
of native species.



DETAILED DRILL HOLE LOG

SITEINO. 228 HOLE NO. C 3934
DATE: Fg, 9, 1973 |LOGGED BY: [ PEMCAN X UNDERWOOD
DRILLING METHOD: convenTional O ClRcOLATion [ OTHER:
DEBRTH S UMIFIED Gf:gl:\lnﬂ?'f I ﬂflicsE ,‘:#MFLE] DEBRTH
[faut) i GROUP MTER[AL DESCRIFTJDN . TYPE | (fawr]
SYMEaL gﬂqs‘s cNL:fs} Eé:::?
Pt [ . TOPSOIL: =
GRAVEL: 2 4
GwW - sand and cobhbles
el 4
5.0 | GS
SAND: 6 —
8 4
SP ~ pebbles and cobbles 10 —
12 <
14 —
15.0
END OF HOLE 15.0'
16 - Insulated hole 16 —

GOVERNMENT OF CAMNADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E"E“‘:AN SERVICES “72




DETAILED DRILL HOLE LOG

SITE NO. 228 HOLE NO. C 39sA
DATE: £pg 10, 1973 [LOGGED BY: O PEMCAN X UNDERWOQD
DRILLING METHOD? X CDMVEﬁITRrDNAL OJ é}'ﬁcﬁfiﬁéﬂ [J OTHER:
DEPTH UMIFIED GE%%’%?TIDLESE SAMPLE | DEPTH
tfeer] ;:;;"I'_ GROUP MATERIAL DESCRIPTION B | TYPE | ffeen)
SYMBOL cL Asli cr::s'.:s ng
0 0
GRAVEL:
2 GW E
4 4
SW
6 - & =
8 — g8 —
10 — SP SAND & PEBBLES: 10 4
12 e
14 14
g 15.0
END OF HOLE
16 — 14 =

GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR

MATERIALS INVENTORY

P
: PEMCAN SERVICES “"72"




DETAILED DRILL HOLE LOG

51TE_NO. 228 HOLE NO. C 398F
DATE: LOGGED BY: ] PEMCAN X UNDERWOOD
DRILLING METHOD: & CUNVEﬁITR!DNAL O g”rfcﬁfﬁ%i [ oTHER:
DEPTH UNIFIED GEE?}L:J%?TIGIIJCSE S4MPLE | DEPTH
ifeut) ;:l:';’l GROUP MATERIAL DESCRIPTION - o | TYPE | (fanr)
SYMBOL ELEESE ::T::sc:- EE:L?
- 0
GW GRAVEL:
3
4.0
CL SILTY CLAY:
é &
9 ? -
UFr
12 12
CL
15 15
18 18
CL UF
21 - 2V
24 CL S
25.0
END OF HOLE 25.0"
274 27

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

PEVICAN SERVICES "“72"

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO. 228 HOLE NO. 1p ]
OATE® FEB. 10, 1973 |LOGGED BY: (] pEmcAN X  UNDERWOOD
PRLNGIMETHER O eain i, L CIRCULATION [X] OTHER:  DISPOSAL PIT
DEPTH UNIRIED GEDGEI':!?TIGIL%E SAMPLE DEFTH
(Fant] GRAPH GROUP MTERIAL DESCRJFTI:GN ] : TYFE |Fewi )
STMEBOL ELTSIE cpf':fs: EE:LE
l[] =
GRAVEL T
GW
2 =
GS 3 4
s
5 2]
5.0 6
END OF PIT

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SeERVICES “72"

AnD O




DETAILED DRILL HOLE LOG

SITEIND. 228 HOLE NO. C 5548
DATE: FEB, 12, 1973 [LOGGED 8Y: [J PEMCAN X UNDERWOOD
PRULING MEFHOD: B convingionai O CIReGEATISN O oTher:
BEFRTH GRAPH UHIFIED EE%EA%?TIDLEE SAMPLE | DEPTH
el vl I 1 MATERIAL DESCRIPTION Y | TYRE | (hee)
SYMBOL Efnsli :ﬂf& EéTNE
0 = - 0o -
1 1T
GRAVEL: UF
2 2 -
3 3
4 Gw - sandy, dry 4 -
5 % e
6 B!
7 7.0 7' =
END OF HOLE 7.0'
Hole caved in

GOVERNMMENT OF CANADA

DEPARTMENT OF {NDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E“E“"GAN SERVICES "72




DETAILED DRILL HOLE LOG

SITE.ND. 228 HOLE NO. B 5548
DATE: FEg, 13, 1973 |LOGGED BY: [0 PEMCAN X UNDERWOOD
DRILLING METHOD: ] cc:wf':ﬁkmmm O gfn“cﬁfﬁ?éi [J OTHER:
DEFTH UNIFIED GEEL:J}BEI}‘HD:JEE SAMPLE | DERTH
(faar] ;:’::;: GROUR MATERIAL DESCRIPTION : o | TYPE | {Fear)
sYMaoL EtE:sli cikss géL?
0 0"
SAND:
] 1 —
Z o
SP - gravel, cobbles, boulders
3 7 =
MC
=S
4 LB, JER SR
5 5.0 5 —

END OF HOLE 5.0
Hole sloughing
Very dry

GOVERNMENT OF CAMADA

AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

DEPARTMENT OF INDIAN AFFAIRS

PEMCAN SERVICES “72"




DETAILED DRILL HOLE LOG

SITEIND. 228 HOLE NO. B 5608

OATE' reg 13, 1973 [LOGGED BY' (] PEMCAN X UNDERWOOD

DRILLING METHOD: CGNUE':.IITEIGNAL O éfﬁ:ﬁfﬁ%ﬁ [] oTHER:

DEPTH ki UMNIFIED GE%LHFI%?'FIG;J%E SAMPLE | DEPTH

[Feer) !.TMBI.;:. GROUP MATER|AL DESCR'PTIDN TYFE | (faut)

SYMBOL ?f:ili cﬂs:s Eé:e

0 T % 0 —
1+ SAND: : L =
2 4 - pebbles, gravel and cobhbles 2
3 = 4 .-
4 - 4.
5 4 5.0 5~

END OF HOLE 5.0
Hole sloughing
Very dry

GOVERMMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

% - - [} I_._:ll
GRANULAR MATERIALS INVENTORY PEMCAN S=RVICES 72




SITE NO. 228

DETAILED DRILL HOLE LOG

HOLE NO. B 5638

DATE: Erp 13, 1973

LOGGED BY: ] PEMCAN (] UNDERWOOD

DRILLING METHOD: 4]

AR A
coNVENTIONAL [ ElRCUAT

IR R
EYERsE [ other:

DEPTH I GROUND ICE
o), | 0aEm | SCTED MATERIAL DESCRIPTION 1 S T il i
SYMEOL GEN'L | MEC, ] EST'D i
U CLASS | CLASS | CONT.
0
SW SAND: MC
2 GS
F—— 2
4 4
6 6
SP - silt, gravel pebbles, wet
8 8
14 — Sw - very wet , 14
15,0
END OF HOLE 15.0'
16 = 16

GOVERMMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMEMNT

GRANULAR MATERIALS INVENTORY

I PEMCAN SEavIcESs "72"




SUMMARY OF LABORATORY TEST DATA

Sample Location: 228/5568 228/563B 228/393A
Sample Depth (Feet): 3.0-4.0 1.0-2.0 4.0-5.0
Moisture Content (%); 3.0 4.0 2.0

lce Content (95): 2

Organic Content (%) »

GRAIN SIZE DISTRIBUTION:

; Sond __ Sizgs Sily Sizes 3
[+ -
A e Cooras |Madium [Fina cuurn!g_edlumlr-'ing “hey Bies
] Salve Sizes
B o S e B - I T e Tl e T
oo N TR T~ 'H.I"-,u}l l - |
i | - 1 ™ 1 | ¥
il il N % | 0oyl . | 1 |
el 1 A W L'!n._ I
\ :\\ -.~ | |
8o :
| ks Y \.‘ I % |
T0 .\ \ Y .} (Y
NN IR ¥ |
= N A \ \
: .A‘ 1\ "\ ‘ |
s 5638 L ) iy
4 SNAL 55ER S | '\ '
Eo ~N N | J
i \ 1~ ] \‘
s ] \I-\'q. \'\ T \\‘
E:n 1.,‘::_1. \H‘x._ 1\'"-. i S
- | | | | b
Gap - =
'::-.. ] 1 =
i \ — . l
s l | | |1l il I\L il | | R T i
oI | T 1 W LT T Ui I
oo [] -0 0 . 0-a1 o-0ol 0-000!
Grain  Size — Millimafrae
ARG FINE AGGREGATE
Particle size limits of frost suscaplible materials

PETROGRAPHIC ANALYSIS:



SUMMARY OF LABORATORY TEST DATA

Sample Location: 228/(sampled by Underwood from Disposal Pit)

Sample Depth (Feet): -

Moisture Content (95):

lce Content (%): =

Organic Content (%5):

GRAIN SIZE DISTRIBUTION:

Gravel Siras Sond  Sizgy Siit Sizes i
Coorse |H§ﬂlum IFIM _ﬂ.ﬁ.ﬂﬂl Medium | Fine Clay Sizes
I Saive Sizes
o . 0 4 A i ﬁ-" "+ "o "5 "p%o0®oo0 %200
e Bt e e
| i w l | o ] ll
2 - |
D_ \\ "y 1111
BO b, A —
) | %
N by |
0 3
\... | \,:. | 3 |
g0 A K I | |
H \\ | ‘\\ b/ ]
Fxp 4 ' ‘-. b |
3 = N >
E g
h—_ﬂ-n B \.\ ‘I‘\.‘ | \-“ | | |
- 5 " by
S30 2 i
; A “‘mx .
&zo \ - H ~
N ! ~
| [ T
o | HITTT T TN W] L[] | |
Il [ [ W T il | |
1ao 1o -0 o [+ 3w ]] o001 o-000I
Grain  Size — Milllmetres
AR e FINE AGGREGATE
Particle size limits of frost susceptible maoterials

PETROGRAPHIC ANALYSIS:

Limestone 45, 5%
Granitic 39.2%
Voleanie 10.5%
Chert 1.,4%
Deleterious
Schist 1.4%
Silicious sandstone 1.0%

Los Angeles Abrasion Test: Per cent Loss - 21.6



SUMMARY OF LABORATORY TEST DATA

Semple Location: 228/(sampled by Underwood from Disposal Pit)
Sample Depth (Feet): "
Moisture Content (%): ™

Ice Content (%): -

Organic Content (%):

GRAIN SIZE DISTRIBUTION:

Grovel Sizes Sond _ Sipes Sl Sizes
Loorse [Modium | Fine Coaren E Medium | Fina Glay Sizes
I Selve Sizes
PP I o L fa_ "0 "po0 "30"s0%00 200
i | 1 [N b 1 | ITT =
‘GT! r i 1 | i 1 '\. " i | I 1
| \‘ | | "y *
| h | | \\ N 11|
Lk | \ M | w | |
kY 3 | | I
TO - N | o | 118 I
= \\ b Y
| K | (T
. 1¢] | %
3 Y AN ] |
*s0 ~ N s
= I ‘\_\ * M | |
£a0 - i | |
: -\'\ ™ 4 LY | 1
S 30 kY b b 1
s Al N S
- 5 |
Sg0 A Y =
I\I .
10 - | ) i L |
A m | [ [} \:..‘. | | T i 1"“-».._ i
0 [ [ TERD s AN 1l |
100 (4] I-Q a-l v o-a1 o-001 0-0001
Groin  Size — Millimatras
COARSE
AGGREGSATE FINE AGGREGATE
——=—=mmeme—e=— Porticle size limits of frost susceptible materials

PETROGRAPHIC ANALYSIS:

Limestone 46 .5%
Granitic 39.2%
Veleanic 10. 5%
Cherf 1 .d-ufn
Deleterious
Schist 1.4%
Silicious sandstone 1.0%%

Los Angeles Abrasion Test: Per cent Loss - 21.6



SITE NO. 229

LOCATION

Located on the west side of the Mackenzie River, Site 229 encompasses the downstream
segment of the alluvial flood plain of the Keele River, The alluvial plain consists of
iow terraces bordering the braided active stream channel A

The proposed Mackenzie Highway right-of-way at Mile 534 is located on the opposite,
east Mackenzie River bank ot a distance of some 5 miles from the site area, while the

proposed gas pipeline is located approximately 3 miles further eqst of the highway align-
ment.

LEGEND
o v v e e A || weather road se-eeeeeeee Required access
—————— Existing trails and cutlines  +— . —. Site limit
=ss=s===xsux Proposed Gas Pipeline s == —— Proposed Mackenzie Highway

Aimphoto No. A22887/86 Approximate scale: 1" = 3,000
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GENERAL

The downstream section of the Keele River alluvial flood plain is nearly two miles wide and
the river mouth is slightly incised into the Mackenzie River flood plain. The site area con=
sists of alluvial terraces in excess of 1 mile in width which border the active stream channel;
frequent sand and silt bars are located within the braided river bed. The bars become coar-
ser west of the river mouth and contain gravel in the upstream section. Abandoned river
channels ond depressions containing organic materials mark the terrace surfaces. Drainage
conditions of the flood plain, in general, are only fair.

The terrace materials likely contain stratified silt and sand sediments, Graovel stratum and
localized gravel pockets very likely exist below or even locally within the fine grained

alluvial deposits, although no sizable exposures of this stratum are identifiable of the sur-
face.

Site 229 is not suggested for development since the granular materials are located within
the upstream segment of an active water course.

mmmmme 4] weather road ™~ ===0 o Required access

————— Existing trails and cutlines = Site limit

--------- === Proposed Gas Pipeline e wm e Proposed Mackenzie Highway
Section of Map No. 96 C Scale: 1:250,000

229-2



SITE NO. 230

LOCATION

Located within the broad flood plain on the western side of the Mackenzie River and
approximately 2 miles north of the Keele River; Site 230 consists of an alluvidl terrace.
The terrace materials likely consist in party of silt and silty sand.

The proposed Mackenzie Highway right-of-way parallels the opposite, east river bank and
the haul distance from Site 230 to the Mackenzie Highway ot Mile 533 would be approx-
imately 3 miles. The gas pipeline route is located approximately 4 miles from this site

ared.

LEGEN
e v e e Al weather road +=se--22e-- Required access
—————— Existing trails and cutlines -— . —-Site limit
sssssssnssnss. Proposed Gas Pipeline = Proposed Mackenzie Highway

Airphoto No. A22887/88 Approximate scale: 1" = 3,000
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GENERAL

Site 230 consists of a low alluvial terrace located within the broad Mackenzie River flood
plain, west of its active stream channel. The terrace is approximately 1+ miles in length
and averages about 5 mile in width. The flat surface of the terrace is less than 50 feef
above the water level of the Mackenzie River. Abandoned river arms exhibiting large
oxbow lakes and muskeg bogs mark the river flood plain which forms the terrain surround-
ing Site 230. The drainage conditions are only fair and the surficial runoff is directed
into the adjacent terrain and river arms. The site area is covered with o moderately dense
growth of spruce, willow, poplar and birch. There are no known critical wildlife areas
in the immediate vicinity of Site 230.

It is anticipated that the material in Site 230 consists of stratified, fine grained silty sands
and silts topped with variable thicknesses of topsoil and silt. The terrace deposits, con-

sidered as a very poor prospect, would likely be suitable only as a very marginal general
fill material.

Access to the site is difficult because of terrain conditions and the required crossing of
the Mackenzie River.
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SITE NO. 231

LOCATION

Located on the eost side of the Mackenzie River, Site 231 encompasses the meandering
alluvial flood plain of the Little Smith Creek which contains shallow terraces probably
comprised of silt, sand and gravel deposits,

The proposed Mackenzie Highway right-of-way ot Mile 534 crosses the downstream creek
section of Little Smith Creek. The proposed gas pipeline route crosses the stream channel
approximately 5 miles upstream from the creek mouth.
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PEMCAN SERVICES

GENERAL

Site 23] encompasses the meandering stream channel of the Little Smith Creek from its
mouth for some & miles upstream. The stream channel i relatively deeply incised below
the flat Mackenzie Plain which is covered with glaciolacustrine deposits. The drainage
area of Little Smith Creek is some 30 miles long. The stream channel in its downstream
section is 2000 to 2500 feet wide and contains alluvial deposits locally exposed in the low
terraces along the stream bed. These deposits are at or slightly above the high water level
of the river and apparently consist of stratified sand with gravel and silt layers or pockets.
The material becomes finer toward the stream mouth and mostly fine grained silts and sandy
deposits with some clay can be expected to prevail along the downstream creek segment .

In turn, coarser deposits with higher gravel content are indicated in areas in excese of 5
miles upstream from the creek mouth.

The terraces, representing the fossil flood plain intercepted by the meandering streom, are
covered with organic silt supporting relatively dense growths of spruce, poplar and willow.
There are no known critical wildlife areas in the vicinity of Site 231.

Access to this site can be achieved from the existing winter road which traverses the down-
stream section of the river or from a seismic line paralleling the proposed gas pipeline route.
Site 231 is not suggested for development since the granular materials are located within or
immediately adjacent fo the active stream channel of Little Smith Creek.
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SITE NO. 232

Located approximately 2% miles north of Little Smith Creek and 4 miles northeast of the
proposed Mackenzie Highway of Mile 537, Site 232 consists of a partially effaced, sinuous
esker ridge.

Type of Material; Sand and Gravel; coarse grained, well graded.
Estimated Volume: 500,000 cubic yards.

Assessment: Good quality granular materials which are suitable for general fill
in the pit run condition; Site 232 is recommended for development.

==——==All weather rorad @~ = ... R Required access
————— Existing trails and cutlines  ~——-——-Site limit
=essssscssce Proposed Gaos Pipeline »=—=—=—=—-=Proposed Mackenzie Highway
@ DH Drill Hele TP Test Pit
Airphoto No. A22887/34 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 232 is located 23+ miles northwest of Little
eastern bank of the Mackenzie River.

Smith Creek and é miles northeast of the

The site area is approximately 4 miles northeast of
the existing CNT pole line and the proposed Mackenzie Highway right-of-way at Mile 537.
Site 232, consisting of a sinuous esker ridge, which is 11 miles in length and varying in
width from 400 to 700 feet, is located on the southwestern flanks of the McConnell Range.
The esker ridge, which is approximately 30 to 40 feet in height, exhibits relatively steep
slopes and is well drained. Numerous rock outcrops are evident to the north and east of
the site area. The odjacent terrain, characterized by numerous small, dry creek beds,
exhibits good surficial drainage to the southwest into the watershed of Little Smith Creek.

The esker ridge consists of medium to coarse grained sands and fine grained gravels with o
trace of silt in the northern portion of the site where the ridge is more pronounced. The
southeastern portion of the site area exhibits fine grained sands intermixed with silt. Gravel
is probably evident as smaller pockets and layers in this southern portion of the site. The
organic topsoil layer, varying in depth from % to 13 feet in thickness, supports dense growths
of spruce and poplar with occasional clusters of birch and willow. The understory growth
consisting primarily of sedge grass is relatively sparse. The adjacent terrain consisting of o
thin glacial till plain supports moderately dense growths of spruce with the occasional clu-
sters of poplar.
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There are no known critical wildlife areas in the immediate vicinity of Site 232,

The only existing access to the site from the CNT pole line or the proposed Mackenzie
Highway and gas pipeline right-of-way consists of the seismic cutline and the new access
trail which was cleared across the top of the esker ridge during the winter drilling progrem.
Although the access to the site area entails the crossing of one small, dry stream bed, the
overall sensitivity to thermal disturbance appears to be quite low.

DEVELOPMENT

The exploratory drill holes which were carred out on Site 232 indicated the following con-
ditions relative to the quality and quantity of available granular materials:

= The northwestern portion of the esker ridge, represented by drill holes DH 3 and DH 4
showed coarse grained sands to depths of approximately 10 feet underlain by fine to
medium grained, clean gravel to depths in excess of 20 feet. These saonds and gravels
are considered suitable for quality granular fill requirements in the pit run condition
in the construction of road bases, pipeline berms and other utility backfill .

r

- The southeastern portion of the site as represented by drill holes DH 1 and DH 2

exhibit finer grained soils consisting primarily of silty sands with isolated pockets and
layers of gravel.

-  The ground ice content in the initial 10 feet of the esker ridge is very low; however,
the ice content increases substantially with increasing depth below 10 feet.

- The organic topsoil overburden material ranges in depth from 3 to 14 feet,

Due to the general scarcity of natural occurring granular materials in this portion of the
Study Area, Site 232 is recommended as a possible source of granular materials although a
relatively lengthy access to proposed utility locations is required. The following operat-
ional guidelines should be followed in the development of borrow pits in this area.

-  Exploitation of granular materials should be commenced from the northwestern extrem—
ities of the site area because of better quality materials in that segment.

-  The existing tree growth and related vegetation should be cleared end removed in
accordance with current land use guidelines.

-  The organic topsoil layer should be stripped, removed and stockpiled adjocent to the
borrow pit areas in designated locations, preferably along the slopes of the esker ridge.

- Operating procedures during borrow pit development should be maintained whereby
surficial waste materials do not drain into the adjacent small stream channels.
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= Stands of natural growth should be retained between borrow pit oreas in order to pro-
mote natural regeneration after abandonment.

-  Generally, dozers, overhead loaders and standard ripping equipment should be adeg-
vate for the removal of material from this site. The selection of heavier equipment

may be required when higher ground ice contents are encountered ot deeper extremities
of this ridge.

- The existing seismic cutline may have to be upgraded to an all weather status unless
development of this site is restricted to the winter months.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

- Recontouring of the pit areas to provide general drainage that is compatible with the
natural drainage of the adjacent terrain.

- Replacing stockpiled surficial waste material and organic fopsoil on to the abandoned
recontoured pit areas.

- Reseeding of the recontoured pit areas should be considered in areas that may pose
erosional problems. At these locations, the artificial reseeding of annuals and peren-
nials will result in a semi-permanent cover growth prior to reestablishment of native
species.
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DETAILED DRILL HOLE LOG

SITE NO. 232 HOLE NO. DH 1
DATE: FER. 4, 1973 LOGGED BY: X PEMCAN |
DRALLING ' METHBD: X ccweﬁlﬁcwm 3, 5'5{:5525?3?4 [J OTHER:
DEPTH - UMNIFIED GEEL&%ETID:‘&%E SAMPLE| DEPTH
{faet] smfl:: GROUF MATERIAL DESCRIPTION 2% I N T
5YMaCL CLASS | CAss cone
0 0 -
oL TOPSOIL: some organic, little
N silt, roots, dark brown
2 = 2y
SILT: little sand, light brown
L
4 - m 4 =
—————————— ---- - some clay, trace sand, occas-
ional pebbles and cobbles,
6 - fragments of limestone and Ve | L 6
= quartzite, greyish brown
ML=Cl (TILL)
8 - 8 —
10 — 10 —
12 S 12 <
14+ 14
L 150
TOTAL DEPTH 15.0!
16 — 16—

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAM AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES ""72"




DETAILED DRILL HOLE LOG

SITE NO. 232 HOLE NO. pH-2
DATE: Fgg, 4, 1973 |LOGGED &V: Rl PEMCAN O
DRILLING METHOD: X cowEfu'TR:r:mm [ ?l’ﬂﬁcﬁfﬁ?éﬁ L] OTHER:
CEPTH UNIEIED GEELI:J%?TIG:JEE SAMPLE | DERTH
{fant) ;:;:‘;': GROUP MATERIAL DESCRIPTION Sl Sy s Ll W
- SYMBOL CLass | cinss conr
R — 0 -
ik OL 1.0 TOPSOIL: some silt, organic,
\ dark brown
2 - %1
|
4 |
SILT AND SAND: fine grained, A
poorly graded, yellowish brown
%5 ML-SM "5
8 — g8 -
Vx L
10 10
12— 12 —
14 140 : 14 -
SILT: some clay, few angular
MH limestone and quartzite fragments
14 to 14" size, medium plastic, 16
N greyish brown
170 —{TILL)
TOTAL DEPTH 17.0

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E"‘EM‘:“” SERVICES “7a

TIT_A -




SITE NO. 232

DETAILED DRILL HOLE LOG

HOLE NO. DH-3

DATE: rep 4. 1973

LOGGED BY: & PEMCAN

O

DR : R VERS
LHING METHOD 15 convENTional [ ClRcOLATION [ OTHER:
DEPTH CRAPR UMIFIED GEEEI%?TIDII\I%E SAMPLE | DEPTH
[#ae1) cvman, | GROUP MATERIAL DESCRIPTION : ] TYPE | (Fewe)
By GEN'L | NRC. | EST'D
0 CLASS | CLASS | cONT. 0
oL . ;
10 TOPSOIL: some silt, organic,
roots, dark
2 —
i SAND AND SILT: fine grained, VX )
poorly graded, light brown
4.5 e
SAND AND GRAVEL: medium to Vi R
S, £| GW-SM coarse grained, well graded, Vs —
pebbles to 1" size, greyish brown EL‘E
8 —
9.0
10 H
GRAVEL: some sand, trace silt,
fine to coarse grained, well M ’?{-,‘E
graded, predominantly subangular A e
Gl GW-GM and subrounded quartzite and Vs
- limestone pebbles to 1" size,
greyish brown 14 —
16 —
MC
18
s00-] TOTAL DEPTH 20.0' .
GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PENMICAN SERVICES “72"




DETAILED DRILL HOLE LOG

STTE.ND. 232 HOLE NO. DH-4
DATE: FEB. 4, 1973 LOGGED BY: [ PEMCAN B
DRILLING METHOD! [¥] CDMVEﬂ‘FIDNAL O &RcotiTion [ oTHER:
DERTH UNIFIED Gﬂcgl:l%TTla‘LgE SAMPLE | DEPTH
taur) :;:‘:m GROUP MATERIAL DESCRIPTION i | TYPE | (faur)
SYMBOL Sinst | erass | B2
G —
TOPSOIL: some silt, little
oL ;
organic, dark brown
{5
2 —
SP SAND: medium grained, poorly 4
graded, occasional pebbles
to 1" size
Vx
L S
8 —
Gs
UF
12 o
Vx | L 14 —
16
7.0
TOTAL DEPTH 17.0°
18 — 8=

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN EERVICES “72"




SUMMARY OF LABORATORY TEST DATA

Sample Location: 232/DH 3 232/DH 3 232/DH 3 232/DH 4
Sample Depth (Feet): 7 11 17 o
Moisture Content (%): - 11.3 12.4 3.6

lee Content (%): - - - "

Organic Content (%): - - - 2.7

GRAIN SIZE DISTRIBUTION:

Sgng i sl ¥
Grovel Sizes Siires 'JM“!M “:I“ = thdln:T;rnt Gloy Sires
Selve Slzas
jopls- W At gr %s %19 %55 Mg %50%00 *z00
T T N . S 1] TTT1 T
50 l I | ! \ “ . 3 F ! I |
| R +* I
b == N |
™ A N
70}—— B y \ [
| E{.‘)H — N 1B 0 8 | |
I 1nr N % RK I~ [
EED Y W | T
i!ﬂ \gl.‘. | \l\ i ‘\I.i-l_l | |
s | | e 11 1IN
E*n \i\ ‘\w | i.l "
3 %l | TR
S30 B\ = s ] 2 '
g i DHY - [N [ TS I~ [][1] > ]
;Eﬂ : {?hl : : ] E | \'ﬂ- .
I , TIRL ’
100 [T T | [ P
ol 1] LLETTT {] '
100 1] ] o1 ‘ o0l o-ool 0:000!
Grain  Size — Millimatras
ﬁG%DHAE%SAETE FINE AGGREGATE
A et i e Particle size limits of frost susceptible materials
PETROGRAPHIC ANALYSIS: (232/DH3 @ 11")
Quartzite &0, 1%
Limestone and dolomite (sound) 26.7%
lgneous 12.2%

Deleterious
a) Shale and ironstone 1.0%




SITE NO. 233

LOCATION

Located on the north side of Little Smith Creek, Site 233 encompasses a group of narrow
esker ridges which rise 30 to 50 feet above the adjacent rolling terrain. The ridge mater-
ial likely consists of sandy and silty gravel.

Site 233 is approximately 7 and 4 miles east of the proposed locations of the Mackenzie
Highway ond gas pipeline respectively. The haul distance from the site area to the
Mackenzie Highway at Mile 536.5 along existing and required new access is approxim-
ately 6 miles.

———— All weather road 0 ..l Required access
—————— Existing trails and cutlines +=——.—-:Site limit
=ss=ssssnnas Proposed Gas Pipeline v w s Proposed Mackenzie Highway

Airphote No, A22886/11 Approximate scale: 1" = 3,000
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GENERAL

Site 233 consists of three esker ridges which total about one mile in length and average
300 feet in width. The adjacent terrain descends in both north and south directions from
the ridges which favourably affects surficial runoff. Vegetation cover consists of good
stands of spruce, birch and poplar.

There are no known critical wildlife areas in the immediate vicinity of Site 233.

It is anticipated that the eskers are composed of glacial outwash material, consisting prim-
arily of silty sand and gravel with minor silt and HIl inclusions. These deposits may be
suitable for the requirements of fair quality material for general fill.

The access to Site 233 can be achieved along existing seismic cutlines and @ new access
requirement approximately 13 miles in length.

e All weather road seensaenenenes Required access
————— Existing trails oand cutlines ‘= == Site limit
==ssaensa=as Proposed Gos Pipeline e e mmm Proposed Mackenzie Highway

Section of Map No. 956 C Scale: 1:250,000




SITE NO. 234

LOCATION

Located within the western margin of McConnell Range, some 6 miles east of the Macken-
zie River and about 3 miles north of Little Smith Creek, Site 234 encompasses bedrock
bluffs, ridges and hills comprised of dolomite and shale of the Franklin Mountain formation .

The proposed Mackenzie Highway right-of-way at Mile 536 is located approximately 31
miles west of Site 234 while the proposed gas pipeline parallels the western site margin at
a distance of & mile.

LEGEND
e v e . Al weather road srrereeeoee. Required access
—————— Existing trails oand cutlines = —. Site limit
=ss=sssam=ne Proposed Gas Pipeline m e e Proposed Mackenzie Highway

Aimphoto No., A22886/10 Approximate scale: 1" = 3, 000!
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GENERAL

The terrain within the site area is rugged, especially along the eastern and northern perimeter
of the rocky hills where dolomite is exposed in numerous bluffs. Frequent erosional gullies
contribute to the irregularities in the bedrock surface and several sinkholes are scattered
throughout the site. A relatively shallow belt of scree and slope wash deposits borders the
bedrock area. These deposits, together with patches of glacial drift preserved in depress-
ions of the bedrock surface, support growths of spruce with minor stands of poplar. There

are no known critical wildlife areas in the immediate vicinity of Site 234.

Site 234 represents a good prospect for o quarry. There are numerous locations at individual
ridges or bluffs which offer suitable conditions for a quarry cperation. Bluffs along the
northern perimeter and ridges within the eastern portion would be the most suitable, since
these locales would minimize required stripping and would provide for sufficient high wall.

Good quality general fill can likely be produced by ripping and blasting the fractured sur-
ficial bedrock zones. Fresh and massive beds of dolomite can be expected at greater depths
below the bedrock surface, which if blasted, crushed and screened, may be used for produc-
tion of good quality aggregates for surface courses. Existing seismic cutlines can be used as
access roads.

=== All weather road 000 o Required access

————— Existing trails and cutlines  ~——+——- Site limit

------- =s==x Proposed Gas Pipeline === Proposed Mackenzie Highway
Section of Map No. 96 C Scale: 1:250,000
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SITE NO. 235

LOCATION

Located approximately 2 miles north of Little Smith Creek and 10 miles east of the
Mackenzie River, Site 235 consists of four kame fields scattered ot the toe of the
McConnell Range. The kames probably contain silty sand and gravel materials.

The propesed Mackenzie Highway right-of-way at Mile 536 is located approximately
6 miles southwest of Site 235. The proposed gas pipeline route runs approximately 4%
miles west of the site area.

LEGEND
e e Al weather rood seeeeeeeee- Required occess
—————— Existing trails and cutlines  — . —- Site limit
=ssssm==nnes Proposed Gas Pipeline e m = Proposed Mackenzie Highway

Airphoto No., AZ22886/11 Approximate scale: 1" = 3,000




PEMCAN SERVICES

GENERAL

Site 235 consists of two small and two larger kame fields which include kettles and short
eskers. These deposits rise above the adjacent flat to gently sloping, relatively poorly
drained terrain. Variably washed gravels and sands are probably the most common con-
stituents of the kame field, although silt and till pockets and boulders may oceur locally.

Better drained, granular deposits support good stands of spruce while poorly drained ad-
jacent grounds are covered with black spruce and tamarack.

There are no known critical wildlife areas in the immediate vicinity of Site 235, although
the area is within a region which is periodically hunted and trapped by northern residents,

Geological conditions and morphologic features are indicative of predominantly grave! and
sand deposits which, in turn, will be suitable for fair to good quality general fill materials
It is doubtful that better quality aggregates for surface courses or for concrete can be ob-
tained, unless the material is screened, washed and blended.

The access to Site 235 from both the proposed utility routes can be achieved through rela-
tively short extensions of the existing seismic cutline. This cutline, however, crosses the
rocky hill which can moke the exploitation of materials difficult.
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SITE NO. 236

LOCATION

Located approximately 8 miles east of the Mackenzie River, between Big Smith and Little
Smith Creeks, Site 236 consists of a kame terrace along the toe of the McConnell Range.
Sand and gravel deposits are expected in this site area.

The proposed Mackenzie Highway right-of-way at Mile 543 is located approximately 4
miles southwest of Site 236 if a new access road is established. The haul distance from

the site area to the Mackenzie Highway ot Mile 538, along existing seismic cutlines would
be approximately 6 miles. The proposed gas pipeline route runs 3% miles west of Site 236.

s e A“ weufh&r I'E'ﬂ'd e REqUTrEd aCccess
—————— Existing trails and cutlines — . —. Site limit
ssssassnnnns Proposed Gas Pipeline w e = Proposed Mackenzie Highway

Aimhote No. A22886/9 Approximate scale: 1" = 3,000
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GENERAL

Site 236 consists of a kame terrace approximately 1.5 acres in size. The terrace is divided
by an unnamed tributary of the Big Smith Creek into two separate fields. The stream drains
the site terrain in a southerly direction towards the dolomite bluffs which are catalogued as
Site 234. Black spruce forms the predominant vegetation cover across the site area. There
are no known critical wildlife areas in the immediate vicinity of Site 236.

The terrace consists of a series of pitted and interconnected kame hummocks. [t is antici-
pated the kames contain variably washed and irregularly stratified silty sand and gravel with
pockets of ablation till and silt. These depesits may be suitable materials for fair to good
quality general fill.

The access to Site 236 is approximately 4 miles in length if new access is developed. Access
can be also attained by extending existing seismic cutlines. This will, however, increase
the haul distance and involves the crossing of rocky hills and irregular terrain.
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SITE NO. 237

LOCATION

Located approximately 3 miles east of Big Smith Creek along the southwestern toe of the
McConnell Range, Site 237 consists of scree and other slope wash deposits.

The proposed Mackenzie Highway right-of-way at Mile 544 is located approximately 4
miles southwest of Site 237, The proposed gas pipeline route runs approximately 3 miles
west of the site area,

LEGEND

e e B[ | wecather road

AEsESSEsEEDE Frﬂpused GE‘ PiPEIiI'I:E

Existing trails and cutlines

- Required access
v < —- Site |imit
= Proposed Mackenzie Highway

Airphoto No. A22886/9

Approximate scale: 1" = 3,000
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GEMNERAL

Water ond material dischorges from the hillside have resulted in deposition of poorly sorted
silts and sands with some rock fragments along the line where the relatively flat margin of

the Mackenzie Plain abruptly ascends the slopes of the McConnell Range. These sediments
form a long, narrow band some 500 to 1000 feet wide and about 1 mile in length along the

hillside foe. Moderate to dense stands of black spruce with minor groups of poplar cover
this terrain.

There are no known critical wildlife areas in the immediate vicinity of Site 237.

The slope wash deposits, in general, likely consist of silty and sandy deposits while gravel
sized particles would be a subordinate component. Moderate ice content is anticipated
because of the southern orientation of the site.

Site 237 is remotely located from proposed utilities and is currently inaccessible.

e e mm All weather road resseaneeneee Required access

————— Existing trails and cutlines  -——-—- Site limit

sssnssnassns Proposed Gas Pipeline e s e Proposed Mackenzie Highway
Section of Map No. 96 C Scale: 1:250,000
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SITE NO. 238

LOCATION

Located approximately 23 miles east of Big Smith Creek along the western face of the
McConnell Range, Site 238 consists of a large alluvial fan. Fine grained silt and sand
deposits probably prevail within the site area.

The propesed Mackenzie Highway right-of-way at Mile 544 is located approximately 5

miles southwest of Site 238. The proposed gas pipeline route runs approximately 4 miles
southwest of the site area.

———w= All weather road
______ Existing trails ond cutlines
=eswasmswen=. Proposed Gas Pipeline

Airphoto No.  A22884/9

-+=s-------. Required access
c— = Site |imit
=—=—— Proposed Mackenzie Highway

Approximate scale: 1" = 3,000
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GENERAL

Site 238 encompasses an alluvial fan which has been formed by intermittent stream drain-
age along the western slope of the McConnell Range. The aerial extent of the fan deposit
is approximately 500 feet by 1000 feet. The fan is probably composed of fine grained
materials with lesser coarse aggregates which forms a very gently sloping cone at the mouth

of an erosional gully. Fair drainage across the site supports well developed stands of black
spruce.

There are no known critical wildlife areas in the immediate vicinity of Site 238.

Predominant material in the fan likely consists of silt and sand sized depesits with second-
ary angular to subangular gravel fragments. Relatively high ice content can be anticipated.
The material would be suitable only for low quality general fill if the in place moisture
content is acceptable. Site 238 is currently inaccessible and new access in excess of 5 miles
would be required.

Site 238 is considered os a very poor prospect for granular materials.

= v Al| weather rood Required access
————— Existing trails and cutlines  «——:—- Site limit
ssssssnannas Proposed Gos Pipeline —— Proposed Mackenzie Highway

Section of Map No. 96 C Secale: 1:250,000




SITE NO. 239

LOCATION

Located approximately 2% miles east of Big Smith Creek along the western face of the
McConnell Range, Site 239 consists of predominantly fine grained alluvial sediments
deposited at the mouth of @ major gully. The deposits contained in the site area are
probably unsuitable for construction purposes.

The proposed Mackenzie Highway right-of-way at Mile 544 is located approximately 5
miles southwest of Site 239. The proposed gas pipeline route is located at a distance of
some 4 miles west of the site area.

e Al weatherroad @ =0 i Required access
—————— Existing frails ond cutlines  -—— . —- Site [imit
AR Frﬂpus&d Gus Pipﬂ”ﬂe T — — F'I'CIPDSEd MﬂCkEHZiE HiEhWﬂ}"

Airphoto No. AZ22884/9 Approximate scale: 1" = 3,000
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GENERAL

Site 239 consists of alluvial sediments deposited in and at the mouth of a gully cut into

the northwestern tip of McConnell Range by an unnamed tributary stream of the Big Smith
Creek. The gully at its mouth is approximately 1000 feet wide and narrows considerably
about a mile upstream from the mouth. Banks on both sides of the stream are covered with
scree and slope wash materials eroded from adjacent rock walls. These deposits are appar-
ently mixed with fluvial sediments brought in by the stream from the eastern sections of the
gully. A flat fan, formed by fluvial sediments is located at the gully mouth. Drainage
conditions across the site are fair. Vegetation cover consists predominantly of black spruce

with relatively dense underbrush. There are no known critical wildlife areas in the immed-
iate vicinity of Site 239.

Poorly sorted, locally stratified, predominantly fine grained materials including sandy silts
and silty sands with subordinate angular to subangular gravel sized rock fragments are ant-
icipated from within this site. These materials would be of low quality end variable ice
content which are probably unsuitable as granular material for construction purposes. More-
over, a stream channel, which dissects the site into two narrow strips would make develop-
ment difficult.

Site 239 is not suggested for development.

——mmmeme All weather roed e Required access

————— Existing troils and cutlines  -——-——- Site limit
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SITE NO. 240

LOCATION

Located about 1} miles east of Big Smith Creek af the eastern margin of the Mackenzie
Plain, Site 240 encompasses an abandoned strand line.

The proposed Mackenzie Highway right-of-way at Mile 545.5 is located approximately
3 miles southwest of Site 240. The proposed gas pipeline route runs approximately 2 miles
west of the southwestern tip of the site area.

=== All weather road <sse-00--- Required access
—————— Existing frails and cutlines  -—:—- Site limit
wssssssansss Proposed Gas Pipeline == Proposed Mackenzie Highway

Airphoto No. A22886/8 Approximate scale: 1" = 3,000’
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PEMCAN SERVICES

GENERAL

Site 240 consists of an abandoned strand line paralleling the terrain contour around the
northwestern tip of the McConnell Range at an elevation of 500 feet. Although the site
does not form a major ridge or step, the strand line is distinguished from adjacent terrain
by a vegetation cover consisting of better stands of mixed black spruce and poplar. The
strand line marks the position of a proglacial lake basin and lake sediments should exist
west of the line while morainal deposits should be encountered to the east. Shallow and
narrow wave-washed sediment features contour the site terrain. There are no known crit-
ical wildlife areas in the immediate vicinity of Site 240. The area, however, lies within
the region along Big Smith Creek which is trapped by natives of Fort Norman.

The flat slope of the beach and its narrow width are indicative of fine to medium grained
silty sand material. This material is probably unsuitable or of low quality for construction
purposes. Moreover, the extraction of prospective deposits would require clearing of
large tracts of land in order to recover relatively small volumes of material. Therefore,
Site 240 is not suggested for development.

LEGEND

=== All weather road --=++- Required access
————— Existing trails and cutlines  w=—:——- Site limit
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SITE NO. 247

LOCATION

Located approximately 4 miles south of Big Smith Creek, Site 241 consists of slope wash
deposits and screes which mantle the northern face of a rocky hill.

The proposed Mackenzie Highway right-of-way at Mile 542.5 is located approximately
3% miles west of Site 241 if new access is cut. The haul distance from the site area to
the Highway at Mile 538 along existing seismic cutlines would be 5% miles.

The proposed gas pipeline route lies approximately 2 miles west of the western margin of
the site area.

LEGEND

e e e Al weather rood -----:.-000- Required access
______ Existing trails and cutlines  «— . —- Site limit
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Airphoto No.A22886/10 Approximate scale: 1" = 3,000
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GENERAL

Site 241 parallels the toe of the western flank of the McConnell Range. Soil and rock
materials have moved down the hillside to form irregular screes, fans and slope wash debris.
The ground surface slopes very gently toward the flat areas away from the site. The drain-
age pattern is not well developed and the terrain is marked with numerous, very shallow
rills indicating surficial run-off patterns. This in turn has facilitated the development of
peat and organic soil layers which support stands of black spruce.

There are no known critical wildlife areas in the vicinity of Site 241, The site area is,

however, included within the region along Big Smith Creek which is trapped by natives of
Fort Norman.

The slope wash deposits very likely consist of silty and sandy aggregates with secondary
gravel sized subangular rock fragments. Because of poor drainage conditions and northern
exposure, moderate fo high ice content is expected. The site is currently inaccessible and
was not therefore drilled. Material from the site is of low to very low quality, and con-
ceivably could be used as general fill for embankment construction if acceptoble ice content
is proved by field testing.

The prospect for granular materials at Site 241 is considered to be poor. The access along
the existing seismic cutlines is difficult because of rugged terrain in the area encompassed

by rocky hills.

== All weather rood = ceeeeeeseene Required access
————— Existing trails and cutlines  -——-——- Site limit
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SITE NO. 242

LOCATION

Located approximately 2% miles southeast of Big Smith Creek, Site 242 consists of a
hummocky kame field. The kames are anticipated to be comprised of silty sand and
grave| materials.

The proposed Mackenzie Highway right-of-way at Mile 544 is located approximately 24 miles
west of Site 242. The haul distance from the site areo along existing seismic cutlines to the

proposed Mackenzie Highway at Mile 539 is in excess of 5 miles.

The proposed gas pipeline route runs west of the kame field at a distance of 1% miles.

e Al| weather road seeeneeioens Regquired access
—————— Existing trails and cutlines  -— - —- Site limit
=ssssssmns== Proposed Gas Pipeline = = we Proposed Mackenzie Highway

Airphoto No. A22886/9 Approximate scale: 1" = 3,000




FEMCAN SERVICES

GENERAL

Site 242 consists of a kame field and a shallow and narrow discontinuous esker ridge which
extends to the northwest about 3/4 of @ mile bayond the field. The kame field measures
approximately 2500 feet in length and 1500 feet in width. The adjacent terrain slopes

gently to the west, exhibiting fair to poor surficial drainage. Irregularly bedded and variably
washed sands and gravels are probably the most common constituents of this kame field. Silt
beds and till lenses may also be common within the main sand and gravel body. The kame
field is better drained than the adjacent terrain and supports well developed stands of spruce
and poplar.

There are no known critical wildlife areas in the vicinity of Site 242; however, the region
along Big Smith Creek is tropped by natives of Fort Norman.

It is anticipated that sand and gravel deposits within the kame field would have low te medium
ice content and thus would be suitable for fair to good quality general fill material. Better
quality materials, such as clean well graded gravel, may occur in isolated pockets which
would be difficult for selective exploitation. The kame field is considered to be a fair to

good prospect for granulor materials.

The relatively minimal volume of material available from the shallow esker ridge would
entail a comparatively large degree of surficial area being cleared relative to the volume of
material available.

LEGEND
= v v A || weather rood ssrerenssaenss Required access
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SITE NO. 243

LOCATION

Located approximately 4% miles east of the Mackenzie River and 4 miles south of Big
Smith Creek, Site 243 encompasses a drumloid till plain.

The proposed Mackenzie Highway right-of-way at Mile 537 is located approximately
3% miles southwest of Site 243,

The proposed gas pipeline route parallels the site area at a distance of 1 mile to the
west,

LEGEND
e e e All weather road sssseeevoeo. Required access
—— ———— Existing trails and cutlines — . —. Site limit
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P PEMCAN SERVICES

GENERAL

Site 243 encompasses a better drained segment of a drumloid till plain. The site lies
above the general level of the former lake bottom and the terrain beyond the eastern
site boundary abruptly ascends the western flank of McConnell Range.

The till plain surface is rolling and streamlined, elongated mounds mark the direction of
ice movement. Drumlins vary in height from 10 to 40 feet being steeper in the northern
section of the site. The thickness of the till sheet which overlies bedrock is probably
less than 15 feet. Drainage conditions across the site area are fair. Vegetation cover
consists mainly of good stands of black spruce mixed irregularly with groups of poplar.

There are no known critical wildlife areas in the vicinity of Site 243; however, the region
along Big Smith Creek is trapped by natives of Fort Norman.

The till sheet is primarily comprised of a nonsorted and nonstratified mixed-arained sedi-

ment, suitable only for very marginal quality material for general fill, Site 243 is not
suggested for development.

=mememen All weatherroed 0 e Required access
————— Existing troils and cutlines === Site limit
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SITE NO. 244

Located immediately adjacent to the southern crest line of Big Smith Creek and less than x
mile from the proposed Mackenzie Highway at Mile 544, Site 244 consists of a deltaic dep-
osit rising slightly above the adjacent, flat glaciolacustrine plain.

Type of Material: Sand; little silt, fine grained, poorly graded.
Estimated Volume: Not determined.
Assessment: Site 244 is not considered as a source of granular materials; however,

this fine sand may be utilized as very marginal embankment fill mat-
erial in the construction of road subgrades.

= = Al weather road seasreerenee Required access
————— Existing trails and cutlines  ~——:——:Site |imit
ssunssnnnnns Proposed Gaos Pipeline t o= = = = Proposed Mackenzie Highway
@ DH  Drill Hole TP Test Pit
Airphoto No. A22933/15 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 244 is located immediately adjacent to the southern crest line of Big Smith Creek and
the eastern perimeter of the site area is less than 1 mile from the proposed Mackenzie High-
way right-of-way at Mile 544. The site, consisting of a deltaic deposit, encompasses an
area approximately 2 miles in length and £ mile in width and rises slightly above the ad-
jacent flat, glaciolacustrine plain. Cleaver Lake is located 4 mile south of the site area
and the east bank of the Mackenzie River is approximately  mile west. The northern per-
imeter of the site is incised with numerous shallow, dry, erosional gullies. The site area
exhibits fair drainage to the north and south whereas the adjacent terrain to the south is
poorly drained and exhibits thermokarst features characterized by small ponds and muskeg

bogs.

The material in Site 244 consists of poorly graded, fine grained deltaic sands with a trace
of silt which may be suitable for very marginal fill material in the construction of subgrades
for roads. The topsoil layer is generally less than 1 foot in thickness and supports moder-
ately dense growths of spruce and poplar attaining heights to 50 feet.

There are no known eritical wildlife areas in the immediate vicinity of Site 244; however,
the site is within a region which is periodically hunted and trapped by northern residents.

The only existing access to the site from the proposed Mackenzie Highway right-of-way or
CNT pole line which are coincident in the immediate vicinity of Site 244, consists of the
access frail cleared to the eastem portion of the site during the winter drilling program.
The short access trail traverses terrain conditions which are sensitive to thermal erosion

if the organic vegetation cover is removed or excessively disturbed.

DEVELOPMENT

The information from the exploratory drill holés which were carred out on Site 244 by the
engineering consultant for the Federal Department of Public Works, has been received and
incorporated into this report. The following conditions relative to the quality and quantity
of available materials are outlined:

- The in situ deltaic material consists of very fine grained, poorly graded sand with o
trace of silt. This moterial is considered suitable only for very low quality, marginal
fill material in the construction of subgrades for roads or utility backfill.

- The organic topsoil overburden on the dune slopes is generally less than 1 foot in depth.

-  The depth of recoverable material is in excess of 15 feet and is very dry to depths in-
vestigated. The moisture contents range from 3 to 7 per cent.

- The initial 3 to 4 feet of the sand, although frozen during the field drilling, only
exhibited very low ground ice content.
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P PEMCAN SERVICES

Site 244 is not recommended as a source of granular material; however, this fine deltaic
sand may be used as a low quality fill material in the construction of road subgrades or

utility backfill. The following operational guidelines should be followed if this site is
developed for marginal fill requirements.

~  The on-site tree growth and related vegetation should be cleared and removed in ace-
ordance with current land use guidelines.

-  The organic topsoil should be carefully stripped and stockpiled in designated areas for
future utilization in the restoration of the borrow pit areas.

- Vegetation buffer zones should be maintained between work areas fo minimize erosion
and instability of the exposed pit areas.

= Vertical excavation opposed to horizontal excavation should be considered to minimize
the erosion of the exposed borrow areas by wind and rain action.

- The access from the Mackenzie Highway or CNT pole line right-of-ways entails the
traversing of thermally sensitive silts and sands; therefore, borrow pit development may
be restricted to the winter months unless an all weather access road is constructed.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation guidelines should include the following if Site 244 is
developed as a borrow pit:

~  Recontouring of borrow pit areas to maintain drainage to the adjacent terrain,

-  Replacement and spreading of organic topsoil from pre-production stockpiles on to the
recontoured exposed borrow pit areas.

- Revegetation of the restored borrow pit areas.

244-3




DETAILED DRILL HOLE LOG

SITE NO. 244 HOLE NO. B 460A
OATE® Fep, 19, 1973 |LOGGED BY: ] PEMCAN K]  UNDERWOOD
ORILLING METHOP: ] o yehifionar 1 CichELEnsE, [ OTHER:
DEPFTH UNIEIED GE%“%?TIGLEE SAMFPLE | DEPTH
{Feet) :;;':L‘: GROUP MATERIAL DESCRIPTEDN S : TYFE {Faut]
SYMBOL Cuass | Cuass | conr
.D —
SILT
SP - 4" organic
2 —
3.0
SAND 4
Sp UF
6 _|
B 4
10 —
12 =
14 —
16 _|
SP 18 -
20.0- r > # 5
END OF HOLE 20.0

GOVERNMENT OF CANADA
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DETAILED DRILL HOLE LOG

SITE NO, 244 HOLE NO., B 481A
OATE Fep. 19, 1973 ['OCGED BY: O PEMCAN & UnpERWOOD
DRILLING METHOD: ) convenTional O iR AT ION [ OTHER:
DEPTH UNIFIED GE%L&%?TlDLEE SAMPLE | DEPTH
{tear) | GRAPH £ MATERIAL DESCRIPTION TYPE | [faur)
0L : D
SILT
- 3" organic
2 i - some pebbles 2
—3.0
4 SAND UF g
SP
6 -
8 g —
107 1077
12 12—
14— 14 —
16 - 16—
18- 5P 18 —
20 20.0— END OF HOLE 20.0' “ 20
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DETAILED DRILL HOLE LOG

SITE NO. 244 HOLE NO. B 462A
DATE: peg, 19, 1973 |LOGGED BY! [ PEMCAN K]  UNDERWOOD
URILLING METHOD: [ qpyehitional O CIRcULATION [ OTHER:
DEFTH UMIFIED G:‘.%‘#HDTT|G:\JCS£ SAMPLE | DEPTH
{faat) ;:":;*: PR MATERIAL DESCRIPTION i | TYPE | (fenr)
5 SYMBOL CLass class EE:LE;
0
SILT
SM - 5" organic
2 2-
3.0 =
4 sP SAND UF Ao
6 6
g - some pebbles 8 —
10 1077
12 12
14 14~
18 SP 18
20+ 20.0— END OF HOLE 20.0° \ 20—
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SITE NO. 245

LOCATION

Located on the east side of the Mackenzie River, Site 245 encompasses the wide alluvial
flood plain of the meandering Big Smith Creek. Sandy deposits are indicated in the site
area.

Both the proposed Mackenzie Highway right-of-way at Mile 545 and gas pipeline route
cross the site area within its southern segment.

v e e Al weather road see-e-ooo. Required access
—————— Existing trails and cutlines -—.—- Site |imit
ssssnssassss Proposed Gaos Pipeline === Proposed Mackenzie Highway

Aimphoto No. A22933/16 Approximate scale: 1" = 3,000



PEMCAN SERVICES

GENERAL

Site 245 encompasses a wide alluvial flood plain of Big Smith Creek which begins approx-
imately 3 miles upstream from the confluence of the creak with the Mackenzie River and
continues along the meandering stream for several miles.

The downstream portion of Big Smith Creek js deeply incised below the flat surface of the
Mackenzie Plain. Retrogressive erosion has resulted in rapids being cut into the bedrock
west of the site area as outlined on the airphoto. The creek channel above the rapids is
only slightly incised into the surrounding terrain. The flood plain in this section js 3000

to 4000 feet wide with numerous active and abandoned meanders. Poorly graded to well
graded, fine to coarse grained, stratified sands are anticipated in the exposed banks of the
meanders. Sandy deposits are topped with several inches fo several feet of peat and organic
soil which supports relatively dense growths of spruce, willow and underbrush,

There are no known critical wildlife areas in the immediate vicinity of Site 245. This region
is periodically hunted and trapped by natives of Fort Norman,
Prospective construction materials are located within the active flood plain and mostly below

the high water level of the creek. Sandy deposits would probably suit the requirements for
marginal to very marginal fill only.
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PEMCAN SERVICES

The site is not suggested for development because the granular materials are located
within or adjacent o the active stream channel of Big Smith Creek.



SITE NO. 244

LOCATION

Located within the broad flood plain on the western side of the Mackenzie River, approx-
imately 6 miles west of Old Fort Point; Site 246 encompasses an alluvial terrace consist-
ing, in part, of silt and sand deposits.

The proposed Mackenzie Highway right-of-way at Mile 557 is located approximately 6
miles northeast of Site 246 on the opposite, east river bank.,

The proposed ges pipeline route parallels the highway right-of-way approximately one mile
further east,

i

LEGEND
————w All weather rood seses--eeeoe Required access
—————— Existing trails ond cutlines  .— . —- Site limit
=s=sus=ssens Proposed Gas Pipeline e e we Proposed Mackenzie Highway
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GENERAL

Site 246 consists of a shallow alluvial terrace paralleling the Mackenzie River channel on
the west side. The terrace is approximately 3 miles in length and averages about £ mile in
width. The flat surface of the terrace is less than 50 feet above the water level of the
Mackenzie River. Abandoned river arms exhibiting oxbow lakes and muskeg bogs mark

the river flood plain which forms the terrain surrounding Site 246. The drainage conditions
are only fair and the surficial runoff is directed into the adjacent river channel. The site
area is covered with moderately dense growths of willows, poplar, birch and spruce,

There are no known critical wildlife areas in the immediate vicinity of Site 246,

It is anticipated that the material in Site 246 consists of stratified, fine grained silty sands
with silt layers topped with variable thicknesses of topsoil and organic silt. Depending
upon the actual silt and moisture content, the deposits may be suitable for very marginal
fill material. Access to the site is difficult because of irregular terrain and the required
crossing of the Mackenzie River. Site 246 is considered to be a very poor prospect for
granular materials,

e All weather rood 00 e Required access

————— Existing trails and cutlines -——+——- Site limit
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SITE NO. 247

LOCATION

Located on the west side of the Mackenzie River within its broad flood plain and dissected
by Little Birch River, Site 247 consists of a shallow alluvial terrace, paralleling the active
Mackenzie River stream channel. The terrace material probably consists of silt and silty
sand.

The proposed Mackenzie Highway right-of-way parallels the opposite, east river bank;
the haul distance from Site 247 to the Mackenzie Highway at Mile 557 would be about
¢ miles. The gos pipeline route is located approximately 7 miles east of the site area.

o

LEGEND
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GENERAL

Site 247 consists of a large alluvial terrace which is dissected into fwo segments by the
active stream channel of Little Birch River. The terrace segments are approximately 24
miles in length and averages about 3/4 of a mile in width. The flat surfaces of these
terraces are less than 50 feet above the water level of the Mackenzje River. Abandoned
river arms exhibiting oxbow lakes and muskeg bogs mark the river flood plain which forms
the terrain surrounding Site 247. The drainage conditions are only fair and the surficial
runoff is directed into adjacent river channels. The site area is covered with moderately
dense growths of willow, poplar, birch and spruce.

There are no known critical wildlife areas in the immediate vicinity of Site 247,
It is anticipated that the material in Site 247 consists of stratified, fine grained silty sands

and sandy silts, fopped with variable thicknesses of topsoil and organic silt. The terrace
deposits may be suitable only as o very marginal general fill material.

Access to the site area is difficult because of irregular terrain and the required crossing
of the Mackenzie River.

LEGEND
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SITE NO. 248X

Located approximately 1 mile north of Big Smith Creek and 13 miles west of the proposed
Mackenzie Highway at Mile 548, Site 248X consists of deltaic sands and silt depesits in
a broad lacustrine plain,

Type of Material: Sand and 5ilt; fine grained.
Estimated Volume: MNot applicable.
Assessment: Very poor quality material exhibiting high ground ice content,

Site 248X is not recommended for development.

o e Al weather road 0 e *+- Required access
————— Existing trails and cutlines  +=——+——-Site |imit
sessrsansses Proposed Gas Pipeline » === = = Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit
Airphoto No. A22933/18 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 248X is located approximately 1 mile north of Big Smith Creek and 14 miles west of

the Mackenzie Highway right-of-way at Mile 548. The site consists of deltaic sands and
silts in @ broad lacustrine plain and is situated immediately adjacent and parallel to the
northeast bank of the Mackenzie River. The site area is approximately 3 miles in length,
averages  mile in width and rises 100 to 150 feet above the water level of the Mackenzie
River. The southern steep banks exhibit slumping and some minor erosional gullying where-
as the terrain adjacent to the northern perimeter of the site area is flat, poorly drained and
exhibits thermokarst features characterized by numerous lakes, ponds and muskeg bogs.

The material in Site 248X consists of fine grained silts and sands with a relatively high
ground ice content. The organic topsoil layer is generally less than 1 foot in thickness,
although localized depressions containing thicker depths of peat were noted. The site area

is covered with a light to moderate growth of spruce and birch attaining heights in excess
of 30 feet and trunk diameters to & inches.

There are no known critical wildlife areas in the immediate vicinity of Site 248X; however,
the site is within a region which is periodically trapped and hunted by northern residents,

The only existing access to Site 248X consists of the access trail which was cleared from
the CNT pole line during the winter drilling program. The proposed Mackenzie Highway
.is located approximately 1% miles east of the site area. Future access to this site from
either the proposed Mackenzie Highway right-of-way or the existing CNT pole line will
have to traverse terrain conditions which are highly sensitive to thermal erosion.

DEVELOPMENT

Site 248X is not recommended as a source for granular materials because the fine grained
deltaic silts and sands which exhibit a relatively high ground ice condition would not be
suitable for use as construction materials. In addition, access to the site area is very
difficult because of the adjacent thermally sensitive terrain conditions.

r

Although the preliminary assessment of Site 248X by airphoto interpretation and field re-
connaissance indicated possible granular materials, the drill holes carried out during the
winter drilling program did not prove out any granular type materials. The results of the
field drilling program are attached herewith for reference.
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DETAILED DRILL HOLE LOG

SITE NO. 248X HOLE NO. pH -1
DATE: FEB, 3. 1973 LOGGED BY: ] PEMCAN O
DRILLING METHOD' [®) conveRtionar O & SEXTER O other:
DEPTH GaRH UMNIFIED GEGDI.:'PEI,I:;”D]I&E SAMPLE | DEPTH
”II” SYMBAL :;E:J.UDFL !‘U"!.ATER'AL DESCR]FT'DN GENL NRC, E5Tn TYPE HUIF:I
- CLASS | CLASS | CONT.
) -
3 ML SILT: medium brown. Vs
3 =
—II Vx H
e Y] || SRS o - some clay, occaossional sand 4 =
pockets, medium brown, from
6.0
ML-CL
S ? 7
12 _1 Vs | M 12 4
15. I =
18 A {{I{F-=-=---- === = |ittle sand medium grey, from 18
18.0' Vs
ML
21 _ Ve prl) .
220 R
TOTAL DEPTH 22.0°
24 — 24

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT E —
PENMCAN SERVICES 72

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO. 248X HOLE NO. DH-2
DATE: ppg, 3, 1973 |LOGGED BY' [%) PEMCAN O
DRILLING METHOD: (R oo\ veNFonaL O ClRcOtATIOn [ OTHER:

DEPTH
(Fort]

0

12

15

18

21

DERTH
{foer)

24 -

O oNDITioN: e
EIED SAMPL
KPR || Cakou MATERIAL DESCRIPTION P B e
SYMAOL cuass | ciass | conr
Pt PEAT: organic, fibrous
10 Vr
SAND: trace silt, medium grained,
poorly groded, occasional
SP Eebblas to 3/8" size, medium 2l Ve M E(S:_
rown Vr %
MC
210 -
TOTAL DEPTH 21.0¢

12 H

15

21

24 -
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DEPARTMENT OF INDIAN AFFAIRS
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GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 248x HOLE NO. pH-3
DATE: FEB. 3, 1973 LOGGED BY: X PEMCAN 0
ORIENG WETHOD' B cor oy 0 ABAERE (v
pEpTH it b ions"
HIFIED
ttowi | GBAW [ MATERIAL DESCRIPTION = — e | v
SYMBOL Coass CLASS ConT,
0 e =
3 SAND: trace gravel and silt, 3
medium grained, poorly graded,
occasional pebbles to 3/8" size,
6 medium brown &)
9 9
SM-SP Vx | M [MC
12 12 —
15 15 <
18 18 H
Vx
Y MC
21 r GS | 21 —
220
TOTAL DEPTH 22.0
24 — 24 —
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 248X/DH 2 248X/DH 2
Sample Depth (Feet): 8-10 17-18
Meisture Content (%): 23.5 22.4
Ice Content (%): = -
Organic Content (3): 3.4 -
GRAIN SIZE DISTRIBUTION:
Sand Slizes 1 izes
Gravel Slres = I"‘““Im = Gunr:g]il'kedlu: . Clay Sizes
Selve Sizes
ottt dr Y ®p ®h %R %i00 %00
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 248%/DH 3 248X/DH 3
Sample Depth (Feet): 2-11 19-20
Moisture Content (3%): 17.0 16.7

lce Content (9%): -

Organic Content (%): -

GRAIN SIZE DISTRIBUTION:
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SITE NO. 249

Located approximately 25 miles southeast of Fort Norman, Site 249 consists of a small sand
dune across which the Mackenzie Highway traverses at Mile 557.

Type of Material: Sand; fine grained, poorly graded.

Estimated Volume: 700,000 cubie yards.

Assessment: Site 249 is not considered as a source of granular materials; however,
the fine sand may be used as very low quality fill material in the
construction of subgrades for roads.

LEGEND
—— === All weather road seemeresenee Required access
————— Existing trails and cutlines  ~——-——-Site |imit
=sxrsssssene Proposed Gas Pipsline +===——-Proposed Mackenzie Highway
© DH  Drill Hole 4 TP Test Pit
Airphoto No. A22933/21 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 249 is located approximately 25 miles southeast of Fort Norman and the proposed
Mackenzie Highway right~of-way crosses the dune at Mile 557. This site consists of g
small sand dune which comprises o portion of a major sand dune complex located on an
ancient glacial loke bed. The dune is approximately 13 miles in length and averages

200 to 500 feet in width. The sand dunes exhibit o relatively flat profile ranging in

height to 15 feet above the adjacent flat terrain, which is poorly drained and is char-
acterized with numerous lakes and muskeg bogs. The surface of this large glaciolacustrine
plain has been reworked by wind action. The north bank of the Mackenzie River is located
less than 1 mile from the southern extremity of the sire area.

The sand dunes contain very fine, eolian sand which are very dry to depths investigated.
The dune slopes are covered with a shallow layer of organic topsoil which supports a dense
growth of spruce, poplar and tamarack ranging in height to 40 feet and in trunk diameter
to 12 inches. The understory growth consisting of sedge grass and small shrubs is quite
dense. Wet areas in the flat muskeg terrain supports growths of spruce and tamarack.

There are no known critical wildlife areas in the immediate vicinity of this site; however,
the site is within a region which is periodically hunted and trapped by northern residents.

The only existing access to Site 249 consists of the seismic cutline from the CNT pole line
which is located approximately 1% miles northeast of the site. The proposed Mackenzie

Highway right-of-way traverses the site area.

DEVELOPMENT

The exploratory drilling which was conducted on Site 249 by the engineering consultant for
The Federal Department of Public Works, showed the following conditions relative to the
quantity and quality of available materials.

= The in situ sand dune material consists of very fine grained, poorly graded, eolian
sand with a trace of silt. This material is considered suitable only for very low quality,
marginal fill material in the construction of subgrades for roads or utility backfill.

- The organic topsoil overburden on the dune slopes is very shallow, generally, lass
than 6 inches in depth.

- The depth of recoverable material is in excess of 15 feet and is very dry to depths
investigated.

- The initial O to 10 feet of the dune sand, although frozen during the field drilling,
only exhibited very low ground ice content.

Site 249 is not recommended as a source of granular material; however, this fine eclian
sand may be used as a low quality fill material in the construction of road subgrades or utility
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backfill. The following operational guidelines should be followed if this site is developed
for marginal fill requirements.

The en-site tree growth and related vegetation should be cleared and removed in
accordance with current land use guidelines.

The organic topsoil should be carefully stripped and stockpiled along the lower slopes
of the dune for future utilization in the restoration of the borrow pit areas.

Vegetation buffer zones should be maintained between work areas to minimize
erosion and instability of the dune area.

Vertical excavation opposed to horizontal excavation should be considered to minimize
the erosion of the exposed borrow areas by wind and rain action.

The access from the CNT pole line or proposed utility right=of-ways entails the
traversing of thermal sensitive lacustrine silts and sands; therefore, borrow pit develop~
ment may be restricted to the winter months unless an all weather access road is con-
structed.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation guidelines should include the following if Site 249 is
developed as o borrow pit.

Recontouring of borrow pit areas to maintain drainage to the adjacent terrain.

Replacement and spreading of organic topsoil from pre-production stockpiles on to
the recontoured exposed borrow pit area.

Revegetation of the restored borrow pit areas.



DETAILED DRILL HOLE LOG

SITE NO. 249

HOLE NO. C 293

DATE: JAN. 18, 1973 |LOGGED BY: [ PEMCAN

Bl  R.M. HARDY & ASSOCIATES

DRILLING ' METHOR: If] conveNTionar O ClRcOLATION [ OTHER:
DEPTH dnin UMIFIED GEDQK:I%?”G:J%E SAMFLE | DEPTH
{Fuwr) s GROUF MATERIAL DESCRIPTION TYPE | [Fwei]
YHRAOL SYMBOL GEN'L | N.RC. | EST'D y s
CLASS | CLASS CONT.
0 0
9 SM SAND: silty, fine grained, Nbn L
non plastic, grey brown
4 4 —
A& 6
8 — 8 —
10 — 10 -
12 - 12
14 14.0 * 14
END OF HOLE 14.0'
& -

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

' PEMICAN SERVICES "“"72"




DETAILED DRILL HOLE LOG

STTE.N'D‘ 249 HOLE NO. B26 306
DATE: JAN. 19, 1973 [LOGGED BY: ] PEMCAN X R.M. HARDY & ASSOCIATES
DRILLING. METHOD! [3] coweﬁ;'ﬁawm O agcﬁfiﬁéﬁ [ OTHER:
DERTH - UNIFIED GE%%’E?TID'IN%E SAMFPLE DEPTH
(Ffamr) ETH::':_ GEOUP MATERIAL DESCRIPTIDH ) . TYPE |femr)
SYMBOL gffsts 'Ch::."::i Egu?
0 -
Pt PEAT:
2.0 2
SM SAND: silty, fine grained, —  BGES| .\
uniform, non plastic,
brown Non| ‘M 4
UF
Nbn| M B
7.5
g8
SILT: sandy, low plastic, M
ML
grey brown
Nbn| M 19
12 12 -
12,5
END OF HOLE 12.5
GOVERMMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND WNORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERvVICES "72"




SITE NO. 250X

Located approximately 26 miles southeast of Fort Norman, Site 250X consists of a better
drained segment of the glaciolacustrine plain which encompasses the proposed Mackenzie
Highway from Mile 554 to Mile 556.

Type of Material: Sand; some silt, fine grained, poorly graded.

Estimated Volume: Not applicable.

Assessment: Materials of granular quality were not established during the winter
drilling program; therefore, Site 250X is not recommended for
development.

e All weather rogd =~ ===00 sereserseeees Required access
————— Existing troils and cutlines  ~——+——-Site |imit .
=ssesssssnn= Proposed Gos Pipeline »=——=—-Proposed Mackenzie Highway
®© DH  Drill Hole TP Test Pit
Airphoto No. A22933/21 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 250X is located approximately 26 miles southeast of Fort Norman and en compasses the
proposed Mackenzie Highway right-of-way from Mile 554 to Mile 556. The site consists
of a better drained segment of the glaciolacustrine plain and encompasses an area 1% miles
in length and averages % mile in width. The southern perimeter of Site 250X is located
parcllel to the north bank of the Mackenzie River at a distance of less than 4 mile. The
adjacent terrain to the northeast is poorly drained and exhibits thermokarst features as
characterized by numerous shallow lokes, ponds and muskeg bogs.

The site area consists of deltaic sands which are poorly graded, high in silt content and
relatively high ground ice content. A layer of peat and organic topsoil, generally less

than 1 foot in depth, overlies the site area and supports moderately dense growths of spruce,
poplar and tamarack.

There are no known critical wildlife areas in the immediate vicinity of Site 250X; however,
the site is within a region which is periodically hunted and trapped by the northern residents.

The CNT pole line, proposed gas pipeline and the proposed Mackenzie Highway right-of-
ways, all traverse the entire length of this site area.

DEVELOPMENT

The explorafory drilling which was conducted on Site 250X by the engineering consultant
for The Federal Department of Public Works showed that materials of granular quality are
not available at this site. In addition, the relatively high ground ice content of the in
situ silty, deltaic sands further restrict the use of this material for construction purposes.

250-2



DETAILED DRILL HOLE LOG

SITE NO. 250X HOLE NO. C 347
DATE: JAN. 25, 1973 [LOGGED BY: [ PEMCAN Bl R.M. HARDY & ASSOCIATES
ORILLING METHOD: ®) opyenTionar O CIRCOLAT o8 [ OTHER:
DEPTH UMIFIED GE%&%?TIDL%E SAMPLE | DEFTH
{Faer) ;;‘;;: GROUP MATERIAL DESCRIPTION : | TYPE | (fent)
= SYMBOL Crass | CLass | comr
e 0 —
SAND: silty, slightly organic,
SM fine grained, non plastic, Nben| M
light brown
3 I —————— — 3 —
- inorganic
- grey brown
6 — & —
9 9 _|
12 1%
15 15 —
18 18
UF
21 21 -
MC
GS
24 24
. 268.0
27 — END OF HOLE 26.0' 27 —

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY EF‘E”“” SERvVICES 72




DETAILED DRILL HOLE LOG

SITE NO. 250x% HOLE NO. p2g 424
DATE: JAN. 29, 1973[LOGGED BY: [ PEMCAN B R.M. HARDY & ASSOCIATES
DRILLING ‘METHOD: conveNtionar [ &R FEVERSE [ other:
S oNBITIoNs
BETH SAMPLE
tewr | SEABN | SN0 MATERIAL DESCRIPTION aoe | wxe Teore] 7¥P€ | fivers
STMBOL cuAss | ciass | camnr.
{] e
: ¥
Pt - PEAT: Category #9 Nbn
SM SAND: silty, non plastic, fine T =
grained, light brown
80— & =
~ brown with coal specks
9
12"~
|5
18 -
21 —
24
27
SM Nbn
b _
30.0~ END OF HOLE 30,0 i

GOVERMNMENT OF CAMNADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERM DEVELOPMENT

E cA SERVICES “7=2"
GRANULAR MATERIALS INVENTORY s




DETAILED DRILL HOLE LOG

SITELND. 250X : HOLE NO. ¢ 445
DATE' FEB.2, 1973 |LOGGED BY' J PEMCAN [ R.M. HARDY & ASSOCIATES
yeihi NG HETOE ) convenTionar [ EifcStATion O oTher:
DERTH — UNIFIED Gggﬂ?rmh? SAMPLE | DERTH
{Faar] SMAGL GROUP MATERIAL DESCR[PT[DN TYRE | [fawe]
beivictld GENL | nRc. | EsTD
ﬂ CLASS | CLASS COMNT.
ok ﬂ i
e Pt PEAT: Category ¥4 Nbn
50 5
SAND: silty, fine grained,
non plastic
1.0 L
_ SILT: clayey, low plastic,
IE"G_'\. grey brown [
15 —
CLAY: medium plastic,
slightly silty, dark brown
20
25
Nbn
30
35 =
40 -
45.0 : 45
END OF HOLE 45.0'
—

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E'="Er~e'u=mw sERvicEs “72"




DETAILED DRILL HOLE LOG

SITE NO. 250X

HOLE NO. C 346

DEFPTH
[Fuet)

0

12—

15 <

18

21 +

24

27

DATE® JAN. 25, 1973 [LOGGED BY: [ PEMCAN X R.M. HARDY & ASSOCIATES
DRILLING METHOD: cowfﬁlrnlc-nm O ?u'gcﬁfiﬁgﬁ [J OTHER:
DERTH GROUMD 1CE
oo | 2zane | O MATERIAL DESCRIPTION i i e
- sYmaoL CLASS Class E;L?
SAND: silty, organic inclusions, Nb
SM-OL fine grained, non plastic, B
B s B 3.0——Jdightbrown | 1
. s MNen
= lInorganic
SM - grey brown NF
é
MC
. GS
9
UF
12
MC
GS
15 -
18 —
MC
S GS
24 —
27 —
SM UF
30 30.0— END OF HOLE 30.0' ‘

30

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEV

ELOPMENT

GRANULAR MATERIALS INVENTORY

l PEMICAN SERVICES "72"




SUMMARY OF LABORATORY TEST DATA

Sample Location: 250%/346 250X/346
Sample Depth (Feet): 6-10 12-16
Moisture Content (%); 4.0 16.0
lce Content (%%): = <
Organic Content (%): - -
GRAIN SIZE DISTRIBUTION:
: Sond g1 Shit Si "
Brsxel)_Bues tuutrt_IMldlurnT;lnn q“;“luedmm II:::H wigy, sune
Solve Sizes
160 7 :f|~:.1' A - '11.1‘ ‘21::\'140'51:'195'200! E - | :
5a [ TR T | i | |
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80 -1 AL 6oy TR T T T | |
A s | Il | |
7O ﬁ\ \\I. 1l : | | :
| Y | |
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—————————— Particle size limits of frosi susceptible materials

PETROGRAPHIC ANALYSIS:




SUMMARY OF LABORATORY TEST DATA

Sample Location: 250X%/346 250%/347
Sample Depth (Feet): 18-24 20-26
Moisture Content (%): 28.0 32.0

Ilce Content (%): = -

Organic Content (%): - =

GRAIN SIZE DISTRIBUTION:

Gravel Sizes -——s-"—s“'i Irgs Siit Sizes i
Coarse |Madium [Fina ggn:n;l Medium | Fine iy Hixe
] Selve Sizes
e By -l e i S ®20 "0"0%00 %00
] T T R T Y T T ]
sol 1N 1IN \ LT3l [ I
b 3 |
gn 3s—T7o b | [ | |
MM e—3a7 N [
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| M 3 1
] %
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Feg N | bl
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| I st T
I | o]
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100 1o (B+] a1l 4 o0l 0o o-oom
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—————————— Particle size [imits of fros! susceptible maoterials

PETROGRAPHIC ANALYSIS:




SITE NO. 251

Located approximately 23 miles southeast of Fort Norman and 4 miles east of the proposed
Mackenzie Highway at Mile 564, Site 251 consists of 4 large sand dune deposits.

Type of Material: Sand; trace silt, fine grained, poorly graded.

Estimated Volume: In excess of 5,000,000 cubic yards.

Assessment: Site 251 is not considered as a source of granular materials; however,
this fine eolian sand may be used as a low quality fill material in the
construction of road subgrades.

=== —=All weather road = ..o Nimdae Required access
————— Existing trails and cutlines  -——+——-S5ite limit
seassaseres Proposed Gaos Pipeline + === =——-Proposed Mackenzie Highway
@ DH Drill Heole B TP Test Pit
Airphoto No.  A21527/31 Approximate scale: 1" = 3, 000
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ENVIRONMENT

Site 251 is located approximately 23 miles southeast of Fort Norman and 4 miles east of
the proposed Mackenzie Highway right-of-way at Mile 544. This site consists of 4 |arge
sand dunes located immediately east of Site 252 and comprises a portion of a major sand
dune complex located on an ancient glacial lake bed. The dunes range in size from 1%
to 4 miles in length and 100 to 300 feet in width. The sond dunes exhibit a relatively
flat profile ranging in height to 30 feet above the adjacent flat terrain, which is poorly
drained and is characterized with numerous lakes and muskeg bogs. The surfoce of this
large glaciolacustrine plain has been reworked by wind action.

The dunes contain very fine, eolian sands which are very dry to depths investigated. The
dune slopes are covered with a shallow layer of organic topsoil which supports a dense
growth of spruce, poplar and tamarack ranging in height to 40 feet and in frunk diometer
to 12 inches. The understory growth consisting of sedge grass and small shrubs s relatively
dense. Wet areas in the flat muskeg terrain support growths of spruce and tamarack.

There are no known critical wildlife areas in the immediate vicinity of this site.

== All weather road 0 . Required access

————— Existing trails ond cutlines  ———.——. Site limit

=ssssensenes Proposed Gas Pipeline === Proposed Mackenzie Highway
Section of Map No. 96 C Scale: 1:250,000

b L
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The only existing access to Site 251 consists of the seismic cutline from the CNT pole line
which is located approximately 2 miles west of the site. The proposed Mackenzie Highway
right-of-way is located opproximately 4 miles west of the site area whereas the proposed
gos pipeline route is located immediately adjacent to the southern periphery of the site,

DEVELOPMENT

No exploratory drilling was conducted on Site 251; therefore the following conditions
relative to the quality and quantity of available materials have been based on the drill
hole information from Sites 252, 253 and 254.

o The in situ sand dune material consists of very fine grained, poorly graded, eolian
sand with a trace of silt. This material is considered suitable only for very low
quality, marginal fill in the construction of subgrades for roads or utility backfill.

- The organic topsoil overburden on the dune slopes is generally less than 6 inches in
depth.

- The depth of recoverable material is in excess of 15 feet and is very dry to depths
investigated.

- The initial 0 to 10 feet of the dune sand, although frozen during the field drilling,
only exhibited very low ground ice content,

Site 251 is not recommended as a source of granular material; however, this fine eolian
sand may be used as a low quality fill material in the construction of road subgrades or

utility backfill. The following operational guidelines should be followed if this site is
developed for marginal fill requirements.

- The on-site tree growth and related vegetation should be cleared and removed in
accordance with current land use guidelines.

- The organic topsoil should be carefully stripped and stockpiled along the lower
slopes of the dune for future utilization in the restoration of the borrow pit areas.

- Vegetation buffer zones should be maintained between work areas to minimize
erosion and instability of the dune area.

- Vertical excavation opposed to horizontal excavation should be considered to
minimize the erosion of the exposed borrow areas by wind and rain action.

- The access from the CNT pole line or proposed utility right-of-ways entails the
traversing of thermal sensitive lacustrine silts and sands; therefore, borrow pit
development may be restricted to the winter months unless an all weather aceess
road is constructed.

AT
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ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation guidelines should include the following if Site 251 is
developed as o borrow pit.

- Recontouring of borrow pit areas to maintain drainage to the adjacent terrain.

Replacement and spreading of organic topsoil from pre-production stockpiles on to
the recontoured exposed borrow pit area.

=  Revegetation of the restored borrow pit areas.



SITE NO ., 252

Located approximately 23 miles southeast of Fort Norman and 4 miles east of the proposed
Mackenzie Highway at Mile 564, Site 252 consists of a large, longitudinal sand dune.

Type of Material: Sand; fine grained, poorly graded.

Estimated Volume: 1,000,000 cubic yards.

Assessment: Site 252 is not considered as a source of granular material; however,
this eolion sand may be used as a low quality fill material in the
consfruction of road subgrades.

(TR G S

v

LEGEND
—_——— = Al weather road RequTred aceess
————— Existing trails ond cutlines  +——:——"Site |imit
=xxsssssssas Proposed Gas Pipeline *—=——=—=Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit
Airphoto No. A21527/80 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 252 is located approximately 23 miles southeast of Fort Norman ond 4 miles east of
the proposed Mackenzie Highway right-of-way at Mile 564, This site consists of a large
longitudinal sand dune comprising a portion of a major sand dune complex located on an
ancient glacial lake bed. The dunes range in size from 1 to 3 miles in length and 200 to
300 feet in width. The sand dune exhibits o relatively flat profile ranging in height to
30 feet above the adjacent flat terrain, which is poorly drained and is characterized with
numerous lakes and muskeg bogs. The surface of this large glaciolacustrine plain has been
reworked by wind action.

The sand dune contains very fine, ealian sand which is very dry to depths investigated.
The dune slopes are covered with a shallow layer of organic topsoil which supports a dense
growth of spruce, birch and poplar ranging in height to 40 feet and in trunk diameter to
12 inches. The understory growth consisting of sedge grass and small shrubs is moderately
dense. Wet areas in the flat muskeg terrain supports growths of spruce and tamarack.

There are no known eritical wildlife areas in the immediate vicinity of this sife.

--+++=-- Required access
————— Existing trails and cutlines  -=——.——. Site limit
SLETITE PR Proposed Gas Pipeline e e mm Proposed Mackenzie Highway

———— All weather road

Section of Map Neo. 96 C Scale: 1:250,000
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The only existing access to Site 252 consists of the seismic cutline from the CNT pole line
which is located approximately 2 miles west of the site. The proposed Mackenzie Highway
right-of-way is located opproximately 4 miles west of the site area and has no direct

existing access. The proposed gos pipeline route is located immediately adjacent to the
southwest periphery of the site area.

DEVELOPMENT

The exploratory drilling which was conducted on Site 252 showed the following conditions
relative to the quantity and quality of available materials.

= The in situ sand dune material consists of very fine grained, poorly graded, eolian
sand with a frace of silt. This material is considered suitable only for very low

quality, marginal fill material in the construction of subgrades for roads or utility
backfill.

=  The organic topsoil overburden on the dune slopes is generally less than 6 inches in
depth.

=  The depth of recoverable material is in excess of 15 feet and is very dry to depths
investigated.

= The initial 0 to 10 feet of the dune sand, although frozen during the field drilling,
only exhibited very low ground ice content.

Site 252 is not recommended as @ source of granular material; however, this fine eolian
sand may be used as a low quality fill material in the construction of road subgrades or

utility backfill. The following operational guidelines should be followed if this site is
developed for marginal fill requirements.

=  The on-=site tree growth and related vegetation should be cleared and removed in
accordance with current land use guidelines.

- The organic topsoil should be carefully stripped and stockpiled along the lower slopes of
the dune for future utilization in the restoration of the borrow pit areas.

-  Vegetation buffer zones should be maintained between work areas to minimize erosion
and instability of the dune area.

- Vertical excavation opposed to horizontal excavation should be considered to minimize
the erosion of the exposed borrow areas by wind and rain action.

=  The access from the CNT pole line or proposed utility right-of-ways entails the
traversing of thermal sensifive lacustrine silts and sands; therefore, borrow pit develop-
ment may be restricted to the winter months unless an all weather access road is con-
sfruected.

Lo tat e
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ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation guidelines should include the following if Site 252 is
developed as a borrow pit.

Recontouring of borrow pit areas to maintain drainage to the adjacent terrain.

Replacement and spreading of organic topsoil from pre-production stockpiles on to
the recontoured exposed borrow pit area.

=  Revegetation of the restored borrow pit areas.

252-4




DETAILED DRILL HOLE LOG

SITE NO. 252 HOLE NO. pH -1
DATE: FEB. 3, 1973 LOGGED BY: & PEMCAN =
PRILLING METHOD: [ conveNfionar [ Acoiieiot, [ oTwer:
DEPTH GEA UMIFIED ngwgl}ﬂnh? SAMPLE
Tl Kl ot MATERIAL DESCRIPTION . '¥ee | (o)
SYMBEOL Ciass Class E‘E‘,{.?
ﬂ p—
SAND: fine to medium grained,
poorly graded, brown 2 =
Vx [L=M
4 —_—
SP
P
UF
g —
10 -
W M 12 =
MC
G5
O 14 —
16.0 16 7
TOTAL DEPTH 14.0"
18 — 18 —

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT E

PEMCAN SERVICES “72"

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO. 252 HOLE NO. DH -2
DATE: FEB. 3‘. 1973 LOGGED BY: E PEMCAN = D
ORILLING METHOD: R) conveRTional O Apchiarion L] OTHER:
DEPTH GE%&I%?NGLESE PLE
P SAM EF
o | SaAPw | 20D MATERIAL DESCRIPTION == ey 0 A
SYMBOL CLass | CLass | cont,
0 E &
e TOPSOIL: some silt, little
oL :
organic roots, dark brown
0.5 5 —
SAND: trace silt, fine grained,
poorly graded, medium brown. 4 =
sp Vx | L
6
g —
UF
10 10
12 Vi M 12
14 14 -
16 16 —
I7.0
TOTAL DEPTH 17.0'
THL 18

GOVERMNMENT OF CAKNADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERM DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"




SUMMARY OF LABORATORY TEST DATA

Sample Location:
Sample Depth (Feef):
Moisture Content (%):
Ice Content (%):

Organic Content (%):

252/DH 1
13

20.1

GRAIN SIZE DISTRIBUTION:
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PETROGRAPHIC ANALYSIS:




SITE NO. 253

Located approximately 22 miles southeast of Fort Norman and 4 miles east of the proposed
Mackenzie Highway at Mile 564, Site 253 consists of 2 large sand dunes which comprise
a portion of @ major sand dune complex.

Type of Material: sand; fine grained, poorly graded, eolian.

Estimated Volume: 2,000,000 cubic yards.

Assessment: Site 253 is not considered as a source of granular materials; however,
the fine eolian sand may be used as o low quality fill in the construc-
fion of subgrades for roads.

LEGEN
= == = Al| weather road seeseseeeness Raquired access
————— Existing trails and cutlines  -——-——-Site limit
s=sssssanses Proposed Gas Pipeline + === — - Proposed Mackenzie Highway
® DH  Drill Hole TP Test Pit
Airphote Neo. A21527/80 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 253 is located opproximately 22 miles southeast of Fort Norman and 4 miles eqst of the
proposed Mackenzie Highway right-of-way at Mile 564. This site consists of 2 large sand
dunes located immediately west of Site 252 and comprises a portion of @ major sand dune
complex located on an ancient glacial lake bed. The dunes range in size from 1% to 3

miles in length and 100 to 200 feet in width. The sand dunes exhibit a relatively flat pro-
file ranging in height to 30 feet above the adjacent flat terrain, which is poorly drained
and is characterized with numerous lakes and muskeg bogs. The surface of this large glacio-
lacustrine plain has been reworked by wind action.

The sand dunes contain very fine, eolian sand which are very dry to depths investigated.

The dune slopes are covered with a shallow layer of organic topsoil which supports a dense
growth of spruce, poplar and tamarack ranging in height to 40 feet and in trunk diameter

to 12 inches. The understory growth consisting of sedge grass and small shrubs is quite dense.
Wet areos in the flat muskeg terrain supports growths of spruce and tamarack.

There are no known eritical wildlife areas in the immediate vicinity of this site; however,
the site is within o region which is periodically hunted and trepped by northern residents.

e All weather road =~ 000 el Required occess

————— Existing trails and cutlines  ~=——.——- Site limit

T Proposed Gas Pipeline e e mmm Proposed Mackenzie Highway
Section of Map No. 96 C Scale: 1:250,000
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The only existing access to Site 253 consists of the seismic cutline from the CNT pole line
which is located approximately 2 miles west of the site. The proposed Maockenzie Highway
right-of-way is located approximately 4 miles west of the site area. The proposed gas pipe-
line route is located immediately adjacent to the southwest periphery of the site area.

DEVELOPMENT

The exploratory drilling which was conducted on Site 253 showed the following conditions
relative to the quantity and quality of available materials.

= The in situ sand dune material consists of very fine grained, poorly graded, eolian
sand with a trace of silt. This material is considered suitable only for very low quality,
marginal fill material in the construction of subgrades for roads or utility backfill.

-  The organic topsoil overburden on the dune slopes is very shallow, generally, less than
6 inches in depth.

=  The depth of recoveroble material is in excess of 15 feet and is very dry to depths in-
vestigated.

= The initial 0 to 10 feet of the dune sand, although frozen during the field drilling,
only exhibited very low ground ice content.

Site 253 is not recommended as a source of granular material; however, this fine eolian
sand may be used as a low quality fill material in the construction of road subgrades or
utility backfill. The following operational guidelines should be followed if this site is
developed for marginal fill requirements.

-  The on-site tree growth and related vegetation should be cleared and removed in
accordance with current lend use guidelines.

-  The organic topscil should be carefully stripped and stockpiled along the lower slopes
of the dune for future utilization in the restoration of the borrow pit areas.

- Vegetation buffer zones should be maintained between work areas to minimize erosion
and instability of the dune area.

- Vertical excavation opposed to horizontal excavation should be considered to minimize
the erosion of the exposed borrow areas by wind and rain action.

-  The access from the CNT pole line or proposed utility right-of-ways entails the trav-
ersing of thermal sensitive lacustrine silts and sands; therefore, borrow pit develop-
ment may be restricted to the winter months unless an all weather access road is con-
structed.

253-3
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Site 244 is not recommended as @ source of granular material; however, this fine deltaic
sand may be used as a low quality fill material in the construction of road subgrades or
utility backfill. The following operational guidelines should be followed if this site is
developed for marginal fill requirements.

-  The on-site tree growth and related vegetation should be cleared and removed in acc-
ordance with current land use guidelines.

- The organic topsoil should be carefully stripped end stockpiled in designated areas for
future utilization in the resteration of the borrow pit areas.

- Vegetation buff er zones should be maintained between work areas to minimize erosion
and instability of the exposed pit areas.

- Vertical excavation opposed to horizontal excavation should be considered to minimize
the erosion of the exposed borrow areas by wind and rain action.

- The access from the Mackenzie Highway or CNT pole line right-of-ways entails the
traversing of thermally sensitive silts and sands; therefore, borrow pit development may
be restricted to the winter months unless an all weather access road is constructed.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation guidelines should include the following if Site 244 is
developed as a borrow pit:

-  Recontouring of borrow pit areas to mointain drainage to the adjacent terrain.

- Replacement and spreading of organic topsoil from pre-production stockpiles on to the
recontoured exposed borrow pit arecs.

- Revegetation of the restored borrow pit areas.

244-3



PEMCAN SERVICES

ABANDOMNMENT AND REHABILITATION

Abandonment and rehabilitation guidelines should inelude the following if Site 253 is
developed as o borrow pif:

- Recontouring of borrow pit areas to maintain drainage to the adjacent terrain.

- Replacement and spreading of organic topsoil from pre-production stockpiles on fo the
recontoured exposed borrow pit area.

- Revegetation of the restored borrow pit arecs.

?53-4
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DETAILED DRILL HOLE LOG

SITE NO. 253 HOLE NO. pH -]
DATE: Fgg., 3, 1973  [LOGGED BY: [¥] PEMCAN O

DRILLING: METHOD: 7] conveNTional [ ElRctiATion  [J OTHER:
DEPTH ERAPM UM IFIED GE%%%?!IDLESE SAMPLE | DEPTH
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SYMBOL CLASS | cLaSS | conn,
0 0 -
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4 =
Ve | L
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 253/DH 1
Sample Depth (Feet): 12
Moisture Content (%): 4.3

Ice Content (9%): -

Organic Confent (%): 2.9

GRAIN SIZE DISTRIBUTION:
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SITE NO. 254

Located approximately 21 miles southeast of Fort Nerman and 13 miles easf of the proposed
Mackenzie Highway at Mile 563, Site 254 consists of a lorge sand dune.

Type of Material: Sand; fine groined, poorly graded.

Estimated Volume: 1,000,000 cubic yards.

Assessment: Site 254 is nof considered as a source of granular materials; however,
the fine eolian sand may be used as a low quality fill in the consfrue—
tion of road subgrades.

LEGEND
= o e e Al | weather road sreseneeenees Required access
————— Existing trails and cutlines  -——+——-Site limit
sssssnssenes Proposed Gas Pipeline === === Proposed Mackenzie Highway
@ DH  Drill Hole TP  Test Pit
Airphoto No. A22862/55 Approximate scale: 1" = 3,000
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ENVIROMNMENT

Site 254 is located approximately 21 miles southeast of Fort Norman and 13 miles east of
the proposed Mackenzie Highway right-of-way at Mile 563. This site consists of a large
sand dune located immediately west of Site 252 and comprises @ portion of a major sand
dune complex located on an ancient glacial lake bed. The sand dune is approximately 1%
miles in length and 500 to 700 feet in width. The sand dune exhibits o relatively flat pro-
file rising in height to 30 feet above the adjacent flat terrain, which is poorly drained and

is charocterized with numerous lakes and muskeg bogs. The surface of this large glacio-
lacustrine plain has been reworked by wind action.

The sand dune contains very fine, eolian sand which is very dry to depths investigated. The
dune slopes are covered with a shallow layer of organic topsoil which supports a dense growth
of spruce, poplar and tamarack ranging in height to 40 feet and in trunk diometer to 12 in-
ches. The understory growth consisting of sedge grass and small shrubs is quite dense. Wet
areas in the adjacent flat muskeg terrain supports growths of spruce and tamarack .

There are no known critical wildlife areas in the immediate vicinity of this site; however,
the site is within a region which is periodically hunted and trapped by northern residents.

The only existing access to Site 254 consists of a seismic cutline and the CNT pole line which
traverses the southern portion of the site. The proposed Mackenzie Highway right-of-way is
located approximately 13 miles west of the site area. The proposed gas pipeline route is
located approximately 3 miles east of Site 254. '

DEVELOPMENT

The exploratory drilling which was conducted on Site 254 showed the following conditions
relative to the quantity and quality of available materials.,

- The in situ sand dune material consists of very fine grained, poorly graded, eolian
sand with a trace of silt. This material is considered suitable only for very low quality,
marginal fill material in the construction of subgrades for roads or utility backfill.

- The organic topsoil overburden on the dune slopes is very shallow, generally, less than
6 inches in depth.

- The depth of recoverable material is in excess of 15 feef and is very dry to depths in-
vestigated.

- The initiel 0 to 10 feet of the dune sand, although frozen during the field drilling,
only exhibited very low ground ice content.

Site 254 is not recommended os o source of granular material; however, this fine eclian sand
may be used as a low quality fill material in the construction of road subgrades or utility back-
fill. The following operational guidelines should be followed if this site is developed for

inal-fi i ts.
marginal-fill requirements E
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- The on=site tree growth and related vegetation should be cleared and removed in
accordance with current land use guidelines.

= The organic topsoil should be carefully stripped and stockpiled along the lower slopes
of the dune for future utilization in the restoration of the borrow pit areas.

= Vegetation buffer zones should be maintained between work areas fo minimize erosion
and instability of the dune area.

= Vertical excavation opposed to horizontal excavation should be considered to minimize
the erosion of the exposed borrow areas by wind and rain action.

- The access from the Mackenzie Highway or gas pipeline right-of-way entails the trav-
ersing of thermal sensitive lacustrine silts and sands; therefore, borrow pit development
may be restricted to the winter months unless an all weather access road is constructed.

ABANDOMNMENT AND REHABILITATION

Abandonment and rehabilitation guidelines should include the following if Site 254 is dev-
eloped as a borrow pit:

- Reconfouring of borrow pit areas to maintain drainage to the adjacent terrain.

-  Replacement and spreading of orgonic topsoil from pre-preduction stockpiles on to the
recontoured exposed borrow pit area.

- Revegetation of the restored borrow pit areas.

254-3




DETAILED DRILL HOLE LOG

SITE NO. 254 HOLE NO. DH -1
DATE: FEB, 3, 1973 LOGGED BY: & PEMCAN ]
DRILLING: METHOD ) e onvririonin Ol ROt AT ok [ OTHER:
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SITE NO. 254

DETAILED DRILL HOLE LOG

HOLE NO. DH - 2

DEFTH
{fwat]

DATE: FEB, 3, 1973 LOGGED BY: [X] PEMCAN 0
DRILLING METHOD: ) onyeiifional O CiRcSEATISR O orher:
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 254/DH 1 254/DH 1 254/DH 2
Sample Depth (Feet): 5.0 16 8.0
Moisture Content (9): p il - 4.7

lce Content (%): - - -

Organic Content (%): - - 2.9

GRAIN SIZE DISTRIBUTION:
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SITE NO. 255

Located approximately 22 miles southeast of Fart Norman, Site 255 consists of a large sand
dune which encompasses the proposed Mackenzie Highway from Mile 558 to Mile 560.

Type of Material: Sand; fine grained, poorly graded.
Estimated Volume: 7,000,000 cubic yards.

Assessmeni: Site 255 is not considered as a source of granular materials; however,
the fine eolian sand may be used in the construction of road subgrades.

LEGEND ] —
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ENVIRONMENT

Site 255 is located approximately 22 miles southeast of Fort Norman and encompasses the
proposed Mackenzie Highway right-of-way from Mile 558 to Mile 560. This site consists
of a large sand dune located immediately west of Site 254 and comprises a portion of o
major sand dune complex located on an ancient glacial lake bed. The dune is approxim-
ately 5 miles in length and 600 to 700 feet in width. The sand dunes exhibit a relatively
flat profile ranging in height to 30 feet above the adjacent flat terrain, which is poorly
drained and is characterized with numerous lakes and muskeg bogs. The surface of this
large glaciolacustrine plain has been reworked by wind action.

The sand dunes contain very fine, eolian sand which is very dry fo depths investigated.
The dune slopes are covered with a shallow layer of organic topsoil which supports a dense
growth of spruce, poplar and tamarack ranging in height to 40 feet and in trunk diometer
to 12 inches. The understory growth consisting of sedge grass and small shrubs is quite
dense. Wet areas in the flat muskeg terrain supports growths of spruce and tamarack.

There are no known critical wildlife areas in the immediate vicinity of this site; however,
the site is within a region which is periodically hunted and trapped by northern residents.

The proposed Mackenzie Highway right-of-way from Mile 558 to Mile 560 traverses the

top of this large sand dune and the proposed gas pipeline route cuts across the northern
portion of the site.

DEVELOPMENT

The exploratory drilling which was conducted on Site 255 by the engineering consulfont
for The Federal Department of Public Works showed the following conditions relative to
the quantity and quality of available materials:

- The in situ sand dune material consists of very fine grained, poorly graded, eolian
sand with o trace of silt. This material is considered suitable only for very low
quality, marginal fill material in the construction of subgrades for roads or utility

backfill.

- The organic topsoil overburden on the dune slopes is very shallow, generally, less
than & inches in depth.

- The depth of recoverable material is in excess of 15 feet and is very dry to depths
investigated.

- The initial 1 to 10 feet of the dune sand, although frozen during the field drilling,
only exhibited very low ground ice content.

Site 255 is not recommended as a source of granular material; however, this fine eolian sand
may be used as a low quality fill material in the construction of road subarades or utility
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backfill. The following operational guidelines should be followed if this site is developed
for marginal fill requirements.

- The on-site tree growth and related vegetation should be cleared and removed in
accordance with current land use guidelines.

- The organic topsoil should be carefully stripped and stockpiled along the lower slopes
of the dune for future utilization in the restoration of the borrow pit areas.

- Vegetation buffer zones should be maintained between work areas to minimize erosion
and instability of the dune area.

- Vertical excavation opposed to horizontal excavation should be considered to mini-
mize the erosion of the exposed borrow areas by wind and rain action.

- The access for future borrow pit development during the construction of the proposed
Mackenzie Highway is excellent.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation guidelines should include the following if Site 255 is dev-
eloped as a borrow pit.

- Recontouring of borrow pit areas to maintain drainage to the adjacent terrain.

- Replacement and spreading of organic topsoil from pre-production stockpiles on to
the recontoured exposed borrow pit area.

- Revegetation of the restored borrow pit areas.
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DETAILED DRILL HOLE LOG

SITE NO. 255 HOLE NO. C 283
DATE: JAN, 17, 1973 [LOGGED BY: PEMCAN X] R.M. HARDY & ASSOCIATES
DRILLING METHOD: [g] CDNVEﬁIFIDN.ﬁ.L O éu'gcﬁfﬁ?gﬁ L] OTHER:
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SITE NO. 255

DETAILED DRILL HOLE LOG

HOLE NO. C 287

DATE: JAN. 17, 1973

LOGGED BY' ] PEMCAN X R.M., HARDY & ASSOCIATES

DRILLING METHOD: 4
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DETAILED DRILL HOLE LOG

SITE NO. 255

_ HOLE NO. B22 326
DATE: JAN. 20, 1973 [LOGGED BY: ] PEMCAN X R.M. HARDY & ASSOCIATES
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DETAILED DRILL HOLE LOG

gL.I;E-NDI 255 : HOLE NO. B22 345
* JAN. 30, 1973 |[LOGGED BY: 1 PEMCAN K] R.M. HARDY & ASSOCIATES
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SITE NO. 256

Located approximately 21 miles southeast of Fort Norman and # mile east of the proposed
Mackenzie Highway at Mile 563, Site 256 consists of o large sand dune.

Type of Material: Sand; fine grained, poorly graded.,

Estimated Volume: 1,500,000 cubic yards.

Assessment: Site 256 is not considered as a source of granular materials; however,
the fine eolian sand may be used as o low quality fill in the construc-
tion of road subgrades.

————— All weather road sreeseeronee Required access
————=—Existing trails and cutlines  -=—— ——:Sjte limit
------------ Proposed Gas Pipeline »== === Proposed Mackenzie Highway
@ DH  Drill Hole TP Test Pit
Airphoto No. A22933/24 Approximate scale: 1" = 3, 000

256-1




@
P PEMCAN SERVICES

ENVIRONMENT

Site 256 is located approximately 21 miles southeast of Fort Norman and % mile east of the
proposed Mackenzie Highway right-of-way at Mile 563. This site consists of a large sand
dune located immediately southwest of Site 257 and comprises a portion of a major sand
dune complex located on an ancient glacial lake bed. The dune is approximately 13 miles
in length and averages 600 feet in width. The sand dunes exhibit o relatively flat profile
ranging in height to 30 feet above the adjacent flat terrain, which is poorly drained and

is characterized with numerous lakes and muskeg bogs. The surface of this large glacio-
lacustrine plain has been reworked by wind action.,

The sand dunes contain very fine, eolian sand which is very dry to depths investigated. The
dune slopes are covered with a shallow layer of organic topsoil which supports o dense
growth of spruce, poplar and tamarack ranging in height to 40 feet and in trunk diameter to
12 inches. The understory growth consisting of sedge grasses and small shrubs js quite dense.
Wet areas in the flat muskeg terrain support growths of spruce and fomarack.

There are no known critical wildlife areas in the immediate vicinity of this site; however,
the sife is within a region which is periodically hunted and frapped by northern residents.

The only existing access to Site 256 consists of the CNT pele line which traverses the north-
ern tip of the site. The proposed Mackenzie Highway right-of-way is located approximately
% mile west of the site area. The proposed gas pipeline route is located 1 mile west of the
site area.

DEVELOPMENT

The exploratory drilling which was conducted on Site 256 by the engineering consultant
for the Federal Department of Public Works showed the following conditions relative to the
quantity and quality of available materials:

- The in situ sand dune material consists of very fine grained, poorly graded, eolion
sond with a frace of silt. This material is considered suitable only for very low
quality, marginal fill material in the construetion of subgrades for roads or utility
backfill.

- The organic topsoil overburden on the dune slopes is very shallow, generally less
than 6 inches in depth.

- The depth of recoverable material is in excess of 15 feet and is very dry fo depths
investigated,

- The initial 0 to 10 feet of the dune sand, although frozen during the field drilling,
only exhibited very low ground ice content,

Site 256 is not recommended as a source of granular material; however, this fine eolian
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sand may be used as a low quality fill material in the construction of road subgrades or
utility backfill. The following operational guidelines should be followed if this site is
developed for marginal fill requirements:

- The on-site tree growth and related vegetation should be cleared and removed
in accordance with current land use guidelines.

- The organic topsoil should be carefully stripped and stockpiled along the lower
slopes of the dune for future utilization in the restoration of the borrow pit areas.

- Vegetation buffer zones should be maintained between work areas fo minimize
erosion and instability of the dune area.

- Vertical excavation opposed to horizontal excavation should be considered to
minimize the erosion of the exposed borrow areas by wind and rain action.

- The access from proposed utility right-of-ways entails the fraversing of thermally
sensitive lacusirine silts and sands; therefore, borrow pit development may be
restricted to the winter months unless an all weather access road is constructed.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation guidelines should include the following if Site 256 is
developed as a borrow pit:

- Recontouring of borrow pit areas to maintain drainage to the adjacent terrain,

- Replacement and spreading of organic topsoil from pre-production stockpiles
on fo the recontoured exposed borrow pit area.

- Revegetation of the restored borrow pit areas.




DETAILED DRILL HOLE LOG

gL’i;E_ND. 256 1 HOLE NO. B27 331
" JAN, 22, 1973 |[LOGGED BY: ] PEMCAN X R.M. HARDY & ASSOCIATES
DRILLING METHOD ] & siuvinmhonar. 3 CIRcOLATIOoN [ OTHER:
DERTH UM IFIED GEE%%?TIG:IEE SAMPLE | DEPT
fles foateem | 2P MATERIAL DESCRIPTION . TYPE | ffeet]
SYMEDL AR i o
0 0 —
SAND: silty, non-plastie, X
5 SM brown Nbn 5 _
10 = MNEn 10 <
[ 15 4
20 — 90
20— 98—
SM Nb
30 - ” 0
35 - 35 -
40 — 40 —
45 45.0 45
END OF HOLE 45.0"

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"




SITE NO. 256

DETAILED DRILL HOLE LOG

HOLE NO. 827 332

DATE: JAN. 22, 1973

LOGGED BY: [J PEMCAN

[X] R.M. HARDY & ASSOCIATES

DRILLING METHOD: X

AIR
CONVENTIONAL [

AIR REVERSE
CIRCULATION

DEPTH

GROUND

oo tarpeien MATERIAL DESCRIPTION O oy 4
SYMBOL Cinss coan:
0 0
SAND: wvery silty, fine grained,
s uniform, non plastic, light brown Nbn
50— e e 5
- silty UF
- brown
Nbn
10
15 15
20 20
25 25
SM Nbn
30 30
35 35
40 40
i 44.0
45 END OF HOLE 44.0' 45

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES 72"




SITE NO. 257

Located approximately 17 miles southeast of Fort Norman and adjacent to the proposed
Mackenzie Highway of Mile 566, Site 257 consists of a small sand dune.

Type of Material: Sand; fine grained, poorly graded.

Estimated Volume: 250,000 cubic yards.

Assessment: Site 257 is not considered os a source of granular materials; however,
the fine eolion sand may be used as o low quality fill in the construe-
tion of road subgrades.

= o
LEGEND
—=—===All weather road swsreersesnrs Required occess
————— Existing trails and cutlines sm—e—— Site |imit
sssssenen=== Proposed Gas Pipeline == == = = = Proposed Mackenzie Highway
@ DH Drill Hole TP Test Pit
Airphoto No. A22933/26 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 257 is located approximately 17 miles southeast of Fort Norman and immediately
adjacent to the north side of the proposed Mackenzie Highway right-of-way at Mile 546.
This site consists of a small sand dune which comprises a portion of @ major sand dune
complex located on an ancient glacial lake bed. The dune is approximately 4000 feet

in length and averages 200 feet in width. The sand dunes exhibit o relatively flat profile
ranging in height to 30 feet above the adjacent flat terrain, which is poorly drained and
is characterized with numerous lakes and muskeg bogs. The surface of this large glacio-
lacustrine plain has been reworked by wind action.

The sand dunes contain very fine, eolian sand which is very dry to depths investigated.
The dune slopes are covered with a shallow layer of organic topsoil which supports a dense
growth of spruce, poplar and tamarack ranging in height to 40 feet and in trunk diameter
to 12 inches. The understory growth consisting of sedge grass and small shrubs is quite
dense. Wet areas in the flat muskeg terrain supports growths of spruce and tomarack.

There are no known critical wildlife areas in the immediate vicinity of this site; however,
the site is within a region which is periodically hunted and trapped by northern residents.

The existing access to Site 257 is excellent because the CNT pole line and the proposed
Mackenzie Highway both traverse the southern extremity of the site area. The proposed

gas pipeline route is located 14 miles to the southwest.

DEVELOPMENT

The exploratory drilling which was conducted on Site 257 showed the following cenditions
relative to the quantity and quality of available materials.

- The in situ sand dune material consists of very fine grained, poorly graded, eclian
sand with a trace of silt. This material is considered suitable only for very low quality,
marginal fill material in the construction of subgrades for roads or utility backfill.

- The organic topsoil overburden on the dune slopes is very shallow, generally, less
than & inches in depth.

- The depth of recoverable material is in excess of 15 feet and is very dry to depths
investigated.

- The initial 0 to 10 feet of the dune sand, although frozen during the field drilling,
only exhibited very low ground ice content.

Site 257 is not recommended as a source of granular material; however, this fine eolian
sand may be used as a low quality fill material in the construction of road subgrades or
utility backfill. The following operational guidelines should be followed if this site is
developed for marginal fill requirements.
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The on=site tree growth and related vegetation should be cleared and removed in
accordance with current land use guidelines.

The organic topsoil should be carefully stripped and stockpiled along the lower
slopes of the dune for future utilization in the restoration of the borrow pit areas.

Vegetation buffer zones should be maintained between work areas to minimize
erosion and instability of the dune area.

Vertical excavation opposed to horizontal excavation should be considered to
minimize the erosion of the exposed borrow areas by wind and rain action.

Good access from the CNT pole line or the proposed Mackenzie Highway right-of -
way is available.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation guidelines should include the following if Site 257 is
developed as a borrow pit.

Recontouring of borrow pit areas to maintain droinage to the adjacent terrain.

Replacement and spreading of organic topsoil from pre-production stockpiles on to
the recontoured exposed borrow pit area. '

Revegetation of the restored borrow pit areas.




DETAILED DRILL HOLE LOG

SITE NO. 257

HOLE NO. B30 432

DATE: JAN, 31, 1973 |LOGGED BY: [ PEMCAN

X R.M. HARDY & ASSOCIATES

DRILLING METHOD: x] conveNTional [ CIRCOLATION [ OTHER:
R
PTH I SAMPLE g
hent [ GRAP [ (TS MATERIAL DESCRIPTION e Tooxe e ] Yee | froer)
MBEL L sympoL ciass | ciass | cone

E] =i

SAND: silty, fine grained,

i 2 MNbn
non plastic, light brown 3 -
- grey brown
é -
9 _
12 —
15—
18 —
21 —
o4
27 -
Nbn
\ =
30.0— END OF HOLE 30.0" 20

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERvViIces "72"




DETAILED DRILL HOLE LOG

SITEI NO. 257 HOLE NO. B30 434
DATE: jJAN. 31, 1973 [LOGGED BY: [ PEMCAN R.M. HARDY & ASSOCIATES
DRILLING METHOD: [g) ccmvsﬂﬁowu O él'l?:ﬂfiﬁgﬁa [] OTHER:
DEFTH UNIFIED Gggﬂ%?nnla? SAMPLE | DEPTH
{Fant) ;‘M'::j": el MATERIAL DESCRIPTION . TYPE | (feut)
SYMBOL CLAs | Cings Conte
0 e 0
: oL SILT: organic
2.0
3 3 -
SAND: silty, fine grained, UF
non plastic
6 & —
9 MNbn ?
12 12 —
15 15 —
18 = 18 —
24 i
27 27
SM Nbn
30 30.0— END OF HOLE 30.0' o g i

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN SERvVICES "72"

GRANULAR MATERIALS INVENTORY




SITE NO. 258X

Located approximately 15 miles southeast of Fort Norman, Site 258X consists of a better
drained segment of the glaciolacustrine plain which encompasses the proposed Mackenzie

Highway from Mile 568 to Mile 569.5.

Type of Material: Sand; some silt, fine grained.

Estimated Volume: Mot applicable.

Assessment: Site 258X is not recommended for development because materials

of granular quality were not established during the field drilling
program. In addition, high ground ice conditions were encountered.

Fo e S
LEGEN
———— = Al| weather road seereeeneeee Required access
————— Existing trails and cutlines  «——+——-Site |imit
sssnssssnsns Proposed Gaos Pipeline * == === == Proposed Mackenzie Highway
@ DH  Drill Hole TP Test Pit
Airphoto Ne. A22933/27 Approximate scale: 1" = 3,000

258-1
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ENVIRONMENT

Site 258X is located approximately 15 miles southeast of Fort Norman and encompasses the
proposed Mackenzie Highway right-of-way from Mile 568 to Mile 569.5. The site con-
sists of a better drained segment of the glaciclacustrine plain and encompasses an area 11
miles in length and averages % mile in width. The southwestern perimeter of Site 258X is
incised with numerous dry erosional gullies which flow into a deeply incised, small creek
channel. The adjacent terrain to the northeast is poorly drained and exhibits thermokarst
features as characterized by numerous shallow lakes, ponds end muskeg bogs.

The site area consists of deltaic sands which are poorly graded, high in silt content and
relatively high ground ice content. A layer of peat and organic topsoil, generally less

than 1 foot in depth, overlies the site area and supports moderately dense growths of spruce,
poplar and tamarack.

There are no known critical wildlife areas in the immediate vicinity of Site 258X; however,
the site is within a region which is pericdically hunted and trapped by the northern residents.

The CNT pole line, proposed gas pipeline and the proposed Mackenzie Highway right-of-
ways, all traverse the entire length of this site area.

DEVELOPMENT

The exploratory drilling which was conducted on Site 258X by the engineering consultant
for The Federal Department of Public Works showed that materials of granular quality are
not available at this site. |n addition, the relatively high ground ice content of the in
situ silty, deltaic sands further restrict the use of this material for construction purposes.

258-2



DETAILED DRILL HOLE LOG

SITE NO. 258X HOLE NO. c 222
E:TLE'NJAN. 11, 1973 |LOGGED BY: ] PEMCAN [ R.M. HARDY & ASSOCIATES
ILLI :
G METHOD' & convennionar O ABETNEion [ oTHER:
e e GROUND o lcE
ey, | Shan | L MATERIAL DESCRIPTION ] B g 74 by
SYMBOL CLass ::P::sf:s comr
Pt | o_  PEAT: s |
e
" SM SAND: silty, fine grained,
non plastic, greyish brown Nb 6 7
n
12 —
1B —
24 -
7 T 30
335_.-_coorse grained
- medium to fine grained Nbe 26 —
Vx L
42 -
445
V M
CLAY: silty, medium to high a 45 -
plastic, occasional sand lense Vx | M
Ve | M
52.0
END OF HOLE 52.0 54 —

GOVERNMENT OF CAMNADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT
PEMCARN

GRANULAR MATERIALS INVENTORY

sERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 258X HOLE NO. ¢ 230
DATE: JAN. 11, 1973 |LOGGED BY: ] PEMCAN X R.M. HARDY & ASSOCIATES

DRILLING METH 3 AlR A
ETHOD: (9 conyentionar O CIRCOL AT ON  [] OTHER:
DEPTH UNIFIED GEELI\II?::?T GIEE
Ihonty | ORATH | o n MATERIAL DESCRIPTION LIRS _JSAMBLE| DEFTH
SYMIOL | cvmaoL n | wre | esrp | TE [ Heend
0 CLASS | CLASS | cont.
- ! 0
Pt PEAT: :
0.8 ] Nbn
SM SAND: silty, fine grained, Sy
non plastic, grey brown
4
& -

&
2%
L

-
5
*
()

*
'
of

*
o
&

o
]

TR
e
o

S0

TR
i‘l’i‘t“
(M
(L e )
B e
()
M R,

A

*
"'

CAA
"’Q:.
()

K )

'es%s

L)
()

L)
.
L)

s
&
s,

& ‘4.0“ L
L )
M

L3 )
()

&
&
L)

16 4

7.0

END OF HOLE 17.0
18 — 18 —

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN SERVICES "728"

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO. 258X HOLE NO. C 23]
DATE: : :
E* JAN. 11, 1973 |LOGGED 8Y: [ PEMCAN X] R.M. HARDY & ASSOCIATES
DRILLING METH : AR
ETHOD' R conventionar O AR-FEXERSE, [ other:
DEFPTH SRR UNIFIED GEELJ{I%?TIDLCEE SAMFLE | DEPTH
thewr) | o000 | GROUP MATERIAL DESCRIPTION TYPE | (faas)
SYmBOL GEN'L MELC. | EST'D
G CLASS | CLASS | CONT,
L Pt |, ,__ PEAT: ] M 2
ML SILT: fine sandy, low plastic,
- trace of organics, grey brown L 5 |
SM SAND: fine grained, silty,
non plastic, brown L
& —
T e ]
- grey brown
SM - ? -
1.0
SILT: sondy, low plastic, L 12 o
| ML grey brown
15.0 15
16.0  SAND: silty, non plastic, _L__
grey brown /_
18 <
21 _ 21 -
24 24
27 — 97
30 30.0— END OF HOLE 30.0' H 30 -

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO. 258% HOLE NO. C 234
DATE: JAN. 15, 1973 |LOGGED BY: M PEMCAN K R.M. HARDY & ASSOCIATES
URILLING::METHOD= 3] conveNTional O ClRCOLATION [ OTHER:
DEPTH UNIFIED GE%L':'E?TIDLEE SAMPLE | DEFTH
{Feur] :_m’;: R MATERIAL DESCRIPTION TYPE | {fuer)
= SYMBOL iaes :hLI:s':s COnT.
Pt |, PEAT: Wi
MH SILT: organie, non pleastic,
2 o Y DGO oo e Py 2 _
- fine sandy
- non plastie
4 4.0 = brown 4 -
SAND: silty, fine grained,
L SM non plastic, uniform, brown
46 —
g8 —
10 10 —
12 12 4
14 —
16 16.0 16 —l
END OF HOLE 16.0"

GOVERMNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERM DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMICAN SERVICES “72"




SITE NO. 258%

DETAILED DRILL HOLE LOG

HOLE NO. ¢ 236

DATE* JAN. 15, 1573

LOGGED BY: D FEMCAN

X R.M. HARDY & ASSOCIATES

DRILLING METHOD: ®

AIR AIR RE
convenTional [ ClReOATION

[] oTHER:

DERTH FIED GROUND ICE
(oo | SEAPH | MATERIAL DESCRIPTION o s e [
SYMBOL Y MBOL cenn | mee | estn [feer)
E - CLASS | CLASS | CONT.
Mbn
z i 2
SM SAND: silty, fine grained, =
non plastic, grey brown
4 i o
Y &
g _|
10 10
12 - 12—
T
14 6.0 16 -
END OF HOLE 16.0¢

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
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GLOSSARY

Alluvium Stream deposits of comparatively recent time, does not include
subaqueous deposits of seas and lakes.

Anhydrite A mineral, anhydrous calcium sulfate, {:4:1504. Orthorhombic,
commonly massive in evaporite beds.

Annuals A plant that lives only one year or season.

Autoclave " Laboratery test procedure as designated by ASTM~CI5]1-63 for

Expansion determination of expansive qualities for all types of Portland
Cement and aggregate reactions.

Berm A horizontal portion of an earth embankment to ensure greater
stability of a long slope.

Biotic Of or pertaining to life or mode of living.

Boreal Pertaining to the North.

Boulder A rock fragment larger than 8" in diameter.

Cartographic Pertaining to a map. In geology a cartographic unit is a rock or
group of rocks that is shown .on a geologic map by a single color or
paftern.

Clay Soil particles smaller than 0.002 mm. in diameter.

Cobble A rock fragment between 3" and 8" in diameter.

Colluvium A general term applied to loose and incoherent deposits, uvsually at

the foot of a slope or cliff ‘and brought there chiefly by gravity.
Conglomerate Rounded water-worn fragments of rocks or pebbles, cemented to-
gether by another mineral substance which may be of a silicecus or

argillaceous nature.

Cretaceous The third and latest of the perieds included in the Mesozoic era;
also the system of strato deposited in the Cretaceous period.

Crystalline Of or pertaining to the noture of a erystal; having regular melecular
structure.

Delta Deposits An alluvial deposit, vsually triongular, at the mouth of a river.




Deveonian

Dolomite

Ecology

Eolian
Escarpment

Esker

Excess lce

Fauna

Flood Plain

Flara
Fossiliferous

Geomorphology

Glacial Till

Glaciofluvial

E PEMCAN SERVICES

In the ordinarily accepted classification, the fourth in order of
age of periods, comprised in the Paleozoic era, following the

Silurian ond succeeded by the Mississippian. Also the system of
strata deposited at that time.

A mineral, CaMg (CO3)2, commonly with some iron replacing
magnesium; a common rock~forming mineral.

The study of the mutual relationships between organisms and their
environments.

Deposits which are due to the fronsporting action of the wind.
The steep face of a ridge of high land.

A narrow ridge of gravelly or sandy drift, deposited by o stream
in association with glacier ice.

Ice in excess of the fraction that would be retained as water in the
soil voids upon thawing.

The animals collectively of any given age or region.

That pertion of a river valley, adjacent to the river channel,
which is built of sediments during the present regime of the stream
and which is covered with water when the river overflows its
banks at flood stages.

The plants collectively of any given formation, age or region.
Containing organic remains.

The study of landscape and of the geologic forces thatproduce it.
It is the dynomic geolegy of the face of the eorth. |t concerns
that branch of physical geography dealing with the origin and
development of the earth's surface; features (landforms) and the
history of geolegic changes through the interpretation of topo-
graphic forms.

Non sorted, nen straotified sediment carried or deposited by a
glacier.

Fluvioglacial. Pertaining to streams flowing from glaciers or to
the depesits made by such streams.
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Glaciolacustrine Pertaining to glacial~lake conditions, as in glaciolocustrine
: ' deposits.
Gravel Soil particles smaller than 3" in diameter and lerger than 2.0 mm

in diameter.
Ground Moraine A moraine with lew relief, devoid of transverse linear elements.

Gypsum Alcbaster. Selenite. Satin Spar. A mineral, CaSOy4, 2H50.

Monoclinic. A common mineral of evaporites.

Heterogeneous Differing in kind; having unlike qualities; possessed of different
characteristics; opposed to homogeneous.

Hummaock A mound or knoll.

lcing Mass of surface ice formed during winter by successive freezing of
sheets of water seeping from the ground, a river or spring.

Kames A mound composed chiefly of gravel or sand, whose form is the
result of originel deposition medified by settling during the melt-
ing of giacier ice egainst or upon which the sediment is accumulated.

Karst A limestone plateau marked by sinkholes and underlain by cavernous
carbonate rocks having subterranean drainage channelways that
largely follow solution-widened joints, faults, and bedding planes.

Lacustrine Preduced or belonging to lakes.

Lichen Any of a group of low growing plant formations compesed of a
certain fungi growing close together with certain algae.

Massif A French term adopted in geology and physical geography for o
mountainous mass or group of connected heights, whether isolated
or forming o part of a larger mountain system,

Meandering Cendition of river that follows a winding path owing to natural
physical causes not imposed by external restraint. Characterized
by alternating shoals and bank eresion.

Moraine Drift, deposited chiefly by direct glacial action, and having con-

structional topography independent of control by the surface on
which the drift lies.

e
i




Merphological

Muskeg

Ordovicion

Perennial

Permafrost

Petrography

Proglacial

Sand

Screes

Silurian

Sinuous

Slope Wash

Taiga
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The scientific study of form. Used in various connections, e.g.
landforms (geomorphology).

The term designating organic terrain, the physical condition of
which is governed by the structure of peat it contains and its re-
lated mineral sublayer, considered in relation to topographic
features and the surfuce vegetation with which the peat co-exists.

The second of the periods comprised in the Paleozoic era, in the

geological classification now generally used. Also the system of
strata deposited during that period.

Lasting through the year.

The thermal condition under which earth materials exist a a temper-
ature below 32°F continuously for a number of years.

The branch of science freating of the systematic description and
clossification of rocks.

Pertaining to features of glacial origin beyond the limits of the
glacier itself, as...streams, ...deposits, . ..sand.

Soil particles smaller than 2.0 mm. in diometer and larger than
0.06 mm. in diameter.

A heap of rack waste at the base of a cliff or a sheet of coarse
debris mantling a mountain slope.

The third in order of age of the geologic periods comprised in the
Paleozoic era, in the nomenclature in general use. Also the system
of strata deposited during that peried.

Winding or curving in and out.

Soil and rock material that is being or has moved down a slope pre-
dominantly by the action of gravity assisted by running water that
is not concentrated inlo channels.

A Russian word opplied to the old, swampy, forested region of the
north. ..that region between the Tundra in the north and the
Boreal in the south.
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Talus - Coarse angular fragments of rock and subordinate soil material
dislodged by weathering (temperature and moisture changes) and
collected at the foot of cliffs and other steep slopes and moved
downslope primarily by the pull of gravity,

Terrace A relatively flat elongate stairstepped surface bounded by a
sfeeper ascending slope on one side and a steep descending slope
on the other.

Tertiary The earlier of the two geologic periods comprised in the Cenozoic
era, in the classification generally used. Also the system of strata

deposited during that period.

Thermal Regression  The thawing of frozen ground due to surface disturbance, increas-
ing femperature, efc.

Thermokarst Loke (Cave=in Lake), lakes which occupy depressions resulting from
subsidence caused by thawing of ground ice.

Tundra Any of the vast, nearly level, treeless plains of the Arciic Regions.

Turbid. Having the sediment stirred up hence muddy, impure.
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EXPLANATION OF TERMS AND SYMBOLS

DRILL HOLES AND TEST PITS

These poges present an explanation of the terms and symbols used in summarizing the
results of field investigotions as presented under Site Descriptions. Specifically, the
explanations refer to the sheets entitled "Log Description and Laboratory Test Data™.
The materials, boundaries, and conditions have been established only at the test
locations and could differ elsewhere on the site.

TEST PIT LOG DESCRIPTION

Soils of different engineering classification are commonly grouped generically for ease
of reference. Seepoge and the water level are indicated beside the graphical represent-
ation. They are followed by group symbols (ocecording to the Unified Soil Classification
System) and depths ot individual soil type boundaries. Frost penetration is indicated to
the left of the graph symbol os illusirated below:

wr
L
- =
= E
e ==
8 £
8.2
R S
% 0 Peat; fibrous, wet
0.3
Clay; organic, high plestic
1.0
=y . -
a Sand; little silt, poorly
& graded, saturated
-
=t
Z2:5
Gravel; some sand, well
groded, saturafed, from 3 ft.

frozen. Pebbles to 2 in.

5.0
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DRILL HOLE LOG DESCRIFTION

The general information, indicating Site No., Hole No., Date drilled, Drilling Method
and the firm responsible for the acquisition of the drill hole data designated under "Logged
By", is noted in the upper portion of the standard *Detailed Drill Hole Log" farm.

The detailed sub-surface information at each drill hole location has been presented in a
columnar form as noted on the "exhibit" drill hole log data sheet on the following poge.
A description of each column used is outlined herewith:

Column T and 9:  Depth scale autlining increasing depth of drill hole below existing
ground surface.

Column 2: ~ Graph Symbol to pictorially illustrate major soil divisions encountered
in the drill hole. A detailed definition of each graph symbol is

explained in the Materials Classification section of the Terms and
Symbols.

Column 3: Unified Group Symbol indicating the abbreviated material classifi-
cation in accordance with the Unified Soil Classification system. A
detailed definition of each Unified Group Symbol is explained
under the Materials Classifieation heading in the Terms and Symbols
section of the glossary.

Column 4: Materials Description contains the engineering classification of each soil
strata encountered in accerdance with the criteria outlined in the
Materials Classification heading in the Terms and Symbols section
of the Glossary.

The depths of ground water level and the interface between different
soil strata are indicated on the extreme left of this column.

Column 5: General Classification of Ground lce Conditions indicates whether the
material was frozen or unfrozen at the time of drilling.

Calumn é: MN.R.C. Clossification of Ground lce Conditions contains abbreviated
symbols for ground ice in accordance with the National Research
Council of Canada's "Guide to a Field Description of Permafrost for
Engineering Purposes", Technical Memorandum 79. A detailed
outline of the N.R.C. elassification is contained in the "Ground lce
Classification” heading in the Terms and Symbols Section of the
Glossary .

Column 7: Estimated Content of Ground lce Conditions refers, generally, to the
visual estimate of ice content in the soil formations encountered during
the drilling program. The following obbreviations have been utilized
for estimated ice content:

wil




Column 8:

=

nu,

IIMH:"

HHH,_
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indicates Low ice content with generally less than 109% jce.

indicates Medium ice content with generally 10% to 50%
ice.

indicates High ice content with generally in excess of

50% ice.

Sample Type indicates the depth intervals where field samples were
secured during the drilling program and the subsequent types of
laboratory tests conducted on each respective sample. The fellowing
abbreviations have been utilized for the various types of laboratory
tests conducted:

MC:-

GS5i-

designates moisture confent determinations.
designates grain size analyses including hydrometer tests.
designates Petrogrophic analyses.

designates Hardness Tests in accordance with the standard
"Morr" classification for rocks and minerals.

designates Organic Content determinations.




SITE NO. 131

PETAILED DRILL HOLE LOG

HOLE NO. DH-1
DATE: Fgp, 15, 1973 |-OGGED BY: [%] PEMCAN O
ORILLING METHOD: (%) ¢ onvepTionar [0 &cSintion [ oTHER:
DEPTH EE%“”DQ NE
F NMOITIONS SAMP T
reerh | SRAPH | MATERIAL DESCRIPTION s —Tve | fhaies
SYMBOL CLass | cLass | cont
2 7
oL TOPSOIL: organic, dark brown [P35 NF | L
[.O g§ 1
. N
&
GRAVEL: some silt, Lp’rle sand, jﬁ
i) frequent pebbles to & Mlz&, :
2 | GM-GP occasional boulders, mafium f’:;-_ Ve [L-M 4
brown {%}
7.0 X et
%{} P‘xﬁi &
ML oLT: some c:]c:y trace of rust 5
! . and codl speciks, frequerif pebbles [2X52
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MATERIAL CLASSIFICATION

Soil types are designated by a modified version of the Unified Soil Classification System
("The Unified Soil Classification System", Technical Memorandum Ne . 3-357, Vol.l,
1953, the Waterways Research Station, U.S.A.). The following page defines these
terms and symbols. Letters appearing in parentheses denote visual identification which
have not been verified in the laboratory. [f the soil falls elose to the boundaries
established between the various groups a double symbol (for example GW-GP) is used.

Since the Unified Soil Classification Sysiem does not contain detailed subdivisions of
granular soils cecording to percentage proportions of secondary components, the ASTM
suggested method for identification of granular soils ("Suggested Methods of Test for
Identification of Soils", ASTM Procedures for Testing of Soils, 4th edition, December,
1964) is adopted for soil description as defined below:

Composite Sand~Gravel Soils Composite Sand=5ilt Soils
Percentages Identification Percentages Identification
Gravel; troce Sand Sand; trace - Silt
90 to 10 95105
Gravel; litfle Sand Sand; trace + 5ilt
80 to 20 90 te 10
Gravel; some Sand ' Sand; little Silt
65 to 35 80 to 20
Gravel and Sand Sand; some Silt
50 to 50 65 to 35
Sand and Gravel Sand and Silt
35 ta 65 50 to 50
Sand; some Gravel Silt and Sand
20 to 80 35 to 65
Sand; little Gravel Silt; some Sand
10 to 90 20 to 80
Sand; trace Gravel Silt; little Sand
10 to 20
Silt; troce Sand




MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS

MAIOR DIVISION SRoMR GRAPH : LORORATORY
SYMEOL SYMBOL TYPICAL DESCRIPTION CLASSIFICATION
CRITER|A
WELL GRADED GRAVELS, LITT o 4
= ow e LE DR WO cy=285 5 g = L1
8 CLEAN GRAVELS ) Do Do ® Dey

= == (LITTLE Oft WD [NES) Lo

= ar FOURLY GRADED GRAVELS, AN .

g wDPy L AMD GRAVEL MOT MEETING

% f c=f GP S SAND MIXTURES, LITTLE OR NO FINES ARDVE REGUIREMENTS

=
= =5 ]

g tize = GRAVELS, GRAVEL-SAND.SIT :”E"EERG LIMITS
85 il : MIXTURES CONTENT ELOW “a" LINE
G 55 rﬂﬂ‘rﬁﬁl}.ﬁ:&égh OF FINES B, LESS THAM 4

£ EX
E§ CLAYEY GRAVELS, GRAVEL-SAND-SILT E«iﬂs ATTERHERG LIMITS
g CLAY MIXTURES AROVE “A" LINE
55 #.1. MORE THAM 7
e
35 WELL GRADED SAMDS, GRAVELLY $AMDS, oo Des S D301 3
EE i CLEAM SANDS UTILS 0N e s i ] B Byg = D;II =
ds g% (LITTLE OF ki TiNEs}
E i3 POORLY GRADED SANDS, UTTLE OR MO MOT MEETING

- wEZ FIMES ABOVE BEQUIREMENTS

£ o i.

5 SER ATTERBERG LIM

% 'E-EE ) SILTY SANDS, SAND-SILT MIXTURES CONTENT BELOW "a" Lu‘l:zres

R | o, Snit |13 i T

; EXCEED: —
CLAYEY SANDS, SAND-SILTI CLAY e ATIERRERG LIMITS
MIKTURES ABOVE “A" LINE
Pl MORE THAN 7
E - INORGANIC 5HT5 AND VERY FINE SANDS, -
5 W, < 50% ML ROCK FLOUR, SILTY SANDE OF SLIGHT

| e PLASTICITY CLASSIFICATION

il =S |5 BASID UPON

i & W 505 MH INORGANIC SILTS, MICACEQUS O DIATO- FLASTICITY CHART

= z L MACEQUS, FNE SANDY OR SIETY SOHLS {iee beisw]

:’! _ INORGANIC CLAYS OF LOW PLASTICITY,

a z 8 W, T30 &L GRAVELLY, SANOY, OR SILTY CLAYS, LEAN
Be D CLAYS

£ | wEBEE
| | £22°8 INORG AN

g e i » IC CLAYS OF MEDIUM PLASTI-
2¢ | 3 TLEs e <l CITY, SHTY CLAYS
P wbi
= oy
£3 BEa W, S s0% CH IFT.?T:GL:?;E CLAYS OF HIGH PLASTICITY,

;

= . BREaE T WHENEVER THE MATURE OF THE FINE

g | Bxunls Wi oL CLAYS OF Low pasticy o 11| CONTENT HAS NOT BEEN DETERMINED,

2| 253 IT |5 DESIGMATED BY THE LETTER “F", EG.

pE3ls SF 15 A MIXTURE OF SAND WITH SILT OR
& EE W, D s0% OH ORGANIC CLAYS OF HIGH PLASTICITY ey
HIGHLY ORGAMIC SOILS Pt PEAT AND OTHER HIGHLY ORGANIE SAILS :ER%TE :_:&ch:é Em. ODOR; AND OFTEM

BEDROCK

Sl sANDSTONE
3 g SHALE
1 |
LIMESTONE
TALLS
{zngular rack fragments]

TILL

[UMDIFFERERTIATED)

imiwed silty sand & cloy)

SPECIAL SYMEBOLS

OVERBURDEN
[UNGIFFERENTIATED)

LIMESTONE
lfragments & bloghks|

®1

s ———— —
PLASTICITY CHART CH /
A04— FOR
SOILS PASSING MO, 40 SIEVE b

2 g
= 3 =
g cl Al
> 20
5 a / oH
L5 / aL
— 10 v
o ?. ML

4 Ll -i,'.L:ij’

i 10 0 ] 40 50 ot Fivl B0 [}
LEGUWID LINUT (%]

Eil.
2, BOUNDARY CLASSIFICATIONS PO

2%,

1. ALL SIEVE SIZES MEMTICNED ONM THIS CHART ARE U5, STANDARD, A5.T.M.

SSESSINMG - CHARACTERISTICS 'OF TWO

GROUPS ARE GIVEN COMBINED GROUP SYMBOLS, EG. GW-GC 15 A WELL
GRADED GRAVEL SAND MEXTURE WITH CLAT HINDER BETWEEN 5% AND
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GROUND ICE CLASSIFICATION

TABLE 1
ICE DESCRIPTIONS
A, ICE NOT VISIBLEM

Subgroup
Group Fiold Identification
Symbol Deaacription Symbol
Poorly bonded Identify by visual eraminalion. To determine
or friablo Ni presonce of excess ice, use procedure uncder
———| mnole™ and hand maguilying lens as necessary.
R Mo ozeess ice i Mbn For soils net {ully salurated, ostimate degree af
i Woll-bonded Hb | oo ice sajuration: medium, low, Note presence of
Excess ice i Hbe | crystals or of ice coatings arcund larger pasticles,
i =

) Frozan sodfs in the N group may, on clese cxamination, indicate presence of fee within
the vords of the material by ervsialline reflections or by a sheen on fractured or (rfmmed
surfaces, The impression recerved by the unaided eyve, however, is that none of the frozen
waler oocuples space in excess of the original vaids in the sofl. The appasite fs true of frozen
gorls in the V group [see p. J14).

! When visual mathads may be inadequate, a8 simple field test fo aid eveluation of volume
of excess jee can be made by placing some {rozen soil fnoa small far, allowing it fo melt,
and abserving the quantity of supernatant water 45 a porcenfage of tefal volume.

FIG A. ICE HOT VISIBLE

e Al .__'
3 & X .I *' -

% : 5 o

(9

x Kl

(5]

x

= -
wE

Hf Hbn Hbe
POORLY BONDED WELL BONDED - WELL BONDED =
KO EXCLS5 ICE EXCESS ICE
LCGEND:  soiL =1 WKE - HE o I
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TABLE I (cont'd)
ICE DESCRIPTIONS
B. VISIBLE ICE—LESS THAN 1 INCH THICKW

& Subgroup

e ; T

Sym !:.:5;1 Deccripton Symbol S
Indizidual jce For ice phass, rocerd the following when
cryatal of Vx applicalila:
inclusioas Location Sizg
. = ‘?hr_iﬂkzlauun gl’lﬁpﬁ !
ca coabings icknesn att i
on periicles Ve Longth L

Spacing
v Randaom or Hardness
irrogularly Vr Structure ; per Group C (sse p. 16)
orianted ice Colour
lormalicons Estimalo volume of visiblo segregated ica
2 prosenl an perceniage of iolal sample volima.

Stratified or .
distinelly Ve
orianiad ica
{ormaticns

W Frazen soils in the N group may, on close examination, fndicats presence of foe within
the vaids of the material by cryatalline reflections or by & sheen on fractured or trimmed
surfaces. The impression recenved by the uvnoided eve, howsver, 71 thot none of the frozen
water occupies space in excess of the original voids fn the saifl, The opposite is trus of
frozen =zoils in the V group,

FIG B. VISIBLE ICE LESS THAN ONE INCH THICK

n .
: | e o e |
g o =
i = Lok et e
- e ——
=
S 3 - e prsre T e
- § = ——e
4 \\ e —
5- | e ] Bl —
- L= - x
Vi Ve Vr Vs
IRRIVIDUAL ICE ICE CDATINGS RANDOMW OR ETRATIFIED QR
INCLUSIDNS OH PRRTECLES IRREGULARLY ISTINCTLY
CRIENTED ILE CRIERTED ICE
FORMATIONS FORMATIONS
LEGEWD:  SOIL = [ IcE - =2

%
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TABLE I {cent'd)
ICE DESCRIPTIONS
C. VISIBLE ICE—GHREATER THAN 1 INCH THICK

Subgroup
Group Field Identification
Symbol Deseripbion Symbal
lee with aail ICE + Designate material as ICE™™! and usa descriptive
inclusloms aail bype terms as lollows, usually gne ilem from cach
ICE group, when applicable:
Iee without ICE Hardness Structurets!
#oil inclusicns HARD CLEAR.
SOFT cLOouDY
{of mass, nal FOROUS
individual CANDLED
crystals) GRANULAR
STRATIFIED
Enlnu:r Admixlures
(Examples): (Examples):
COLOUELESS CONTAINS
GHAY FEW THIN
BLUE SILT INCLUSIONS

= Wheare special forms of fee such as hoarfrost ean ba distinguished, more explicit dessrip-
tion should be given.
) Ohserver should be careful to aveid being misled by surface scratches or frost coating

an the ica.

FIG C. YISIBLE ICE GREATER THAN ONE [NCH THICK

ﬂ —
! -
'E -
w
bl
i S
=
4 =
5 -
E b
ICE & S0IL
ICE WITH SOIL
INCLUSICNS
LEGEND:

ICE

ICE WITHDUT S0
INCLUSIONS

5oL -] ICE - B
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TABLE T
TERMINOLOGY

Iea Coatings on Partitlos are discernible layers of ico found on er below tha largar soil particles
in & frozen ecil mass, Thoy are sometimes mssociatod with hoarfrost crysials, which have grown into
voids produced by the freering action.

fes Crystal is a very small individual ice patticle visible in the face of & eoil mass, Crystals may bo
presont alone or in comblnation with elhier ice lormations,

Clear Jca is transparant and conlaine only & moderale number of air bubhles.

Clowdy Iee ia relativaly opaque dus 1o ontraisnad air bubbles or other reasang, but which is sesentially
eound and mon-porviows.

Porous Ice containg numorous voids, usually interconnectad and usually resulting from melfing at
air bubbles or along erystal inferdaces from pressnce of salt or alhor materials in the walsr, or irom
the freezing of saturated snow. Though porous, the mass retaing is atrectural wnkty.

Candled Toe is ice that bae rotod or athierwiss formed into long columnar crystals, very loanaly bondad
fogather.

Granular Ico ls compossd of coarse, mote or less squidimendional, ios crystals weakly bonded
together,

Ten Lonsaz nrn lanteular fen farmatinnn in amfl asenrrine :_lggeu“_t‘_l!fu parallslbo anck E!E'_":, ;"E:E:.".H}'
wermal to the diroction of heat lozs and commonly in repeated layorn,

Iee Ssgdrogation iz the growth of ico as dietinct leneas, layers, veine, and mames in sofls commaonly
but mol always, crienied normal lo direction of haat losa,

Well-bonded signifies thal the seil particles are strongly bsld togethor by the ice and that the frozen
scll possontos relativaly high resistanco lo chipping or breaking, .

Poorly-bonded rignifien tha! the scil particles are weakly held togethor by the ica and that the
frozen soil consnguently has poor resistance to chipplag or breaking.

Friakle denctes extremely weak bond betwsen soil particles. Material is casily broken up,

Excess Jeo rgnifies os o excess of the fraction that would be reteined as water in the sail voids upon
fhawing.

For a more complote list of lorms generally sccopiod snd weed in cumrent literature on Frost and

Permafrost seo Honnion, ¥, “"FROST AND PERMAFROST DEFINITIONS", Highway Research Beard,
Bulletin 111, 1955.

LY
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EXPLANATION OF TERMS AND SYMBOLS
WILDLIFE AREAS

Wildlife boundaries and information presented in the Community and Intercommunity
reports has been extracted for the most part from publications prepared by the Canadian

Wildlife Service, Government of Canada.

The terms "eritical™ and "important™ as used to designate certain wildlife areas can be
generally defined as habitat areas which are critical and/or important to the subsistence

and survival of various wildlife species.

COMMUNITY REPORTS

In each Community Study Area, known “critical” and "important" wildlife, waterfowl
and fishery resource gareas are cutlined on the respective mop presentations. Any
wildlife, waterfowl or fishery resource area which is acknowledged as being "critical®
is outlined in red and is noted with the word "critical” within the boundary of the

respecfive area. MNon-critical areas are outlined as follows:

- Wildlife areas are outlined in red.

- Waterfowl areas and, in the case of Fort Simpson, hunting locales, are outlined
in yellow.

- Fishery resource areas are outlined in blue.

Qutlined wildlife areas include both regiens of known wildlife hebitation and regions

which have been historically trapped by northern residents.

Waterfowl areas include migration, staging, molting and nesting locales which are of

significance in the respective Study Areas.
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Fishery resource areas include migration, spawning and domestic fishing locales which

are of significance in the respective Study Arecs.

Symbols used on the maps are illustrated and explained as fol lows:

me—-—- Approximate boundary of wildlife area.

~~~~~~~~~~~~~ Indicates which side of boundary line is area defined.

In other words the area below the boundary line is of

significonce to wildlife.
<=

——=Indicafes migration routes; woterfowl and fishery resources

I o o e i e

Indicates known or potential spawning areas or domestic

fishing locales.

Partinent wildlife orens ore discussad in the Methodologv-Evaluation section of the text

in each community report. Similar documentation is also presented for sites which eccur

in significant wildlife areas in the Site Description section of the report.

INTERCOMMUNITY REPORTS

In each Intercommunity Study Area, known "critical" and "important” wildlife, waterfowl

and fishery resource areas ore outlined on the respective map presentations. A brief

description relating to the significance of each area is included within the outlined boundary.

Areas that are classified as "crifical™ are so noted on the maps.

Symbols used on the maps are illustrated and explained as follows:

Approximate boundory of wildlife area.
9 T
T ~—Indicates which side of boundary line is area defined. In

otherwords, the area below the boundary line is of signifi-
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cance fo wildlife.

o Approximate boundary of waterfowl! area.
hhhhhh ~—~-Indicates which side of boundary line is area defined.
In other words, the area below the boundary line is of

significance to waterfowl.

--Indicaies broad migration flyways utilized by waterfowl.

Significont fishery resource information such as migration routes and potential spawning

areas is noted directly on the maps.

Pertinent wildlife areas are discussed in the Methodology-Evaluation section of the text
in each Intercommunity report. Similar documentation is also presented for sites which

occur in significant wildlife areas in the Site Description section of the reporf.
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