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I INTRODUCTION

This report documents all available information and data on gramular
material sources in close proximity to the Liard Highway within the
N.W.T. The highway and the locat®ons of known granular deposits are
shown on the 1:250,000 map in Appendix A. A total of 13 deposits
have been identified along the 254 km route. Most deposits will
provide long-term sources of granular material, however some areas
(#6, #7, #9 and possibly #11) #ill be depleted at completion of
highway construction,

A brief description of each source including access, quality of
material, quantity available, etc. is in Appendix 3. Plans and/or
airphotos on which each deposit is delineated are also included in
Appendix B along with all available borehole or test pit data.

There is a shortage of accessible quality granular deposits along

the route. From the YacKenzie Highway to Ft. Liard the highway
closely parallels the Liard River. Granular deposits in the form of
channel bars, floodplain deposits, abandoned terraces and ridges are
commoneplace within the Liard channel, however access to these
features is difficult due to high channel banks and/or expanses of
poorly drained floodplains, abandoned channels, etc. Granular glacial
features are non-existent near the route with the exception of

Source No. 9, a buried ocutwash deposit. 'There are alluvial granular
deposits along several ftributary streams to the Liard River, in the
form of outwash, terraces, floodplain and channel deposits - ie. Poplar,
Birch, Blackstone and Muskeg Rivers, and these types of deposit are
the ma jor sources of granular near the route.

From Ft. Liard to the N.W.T. border the highway approximately parallels
the Pettitot River. Topographically the area is a relatively flat till
plain with a:conspicuous absence of granular glacial deposits. Sources
of granular here are limited to high abandoned terraces near the
confluence of the Pettitot and Liard Rivers,:and lower terraces and
floodplain deposits at the route crossing of the Pettitot in British
Columbia - a gap of some 40 kilometers. Channel bars along the
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Pettitot may contain some gramular material within this gap,
however the Pettitot is incised some 150 m below the till upland

in a marrow valley and access is impossible.
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- Source No. 1

P ‘

Location: Approx. km 414 MacKenzie Highway - 2.4 km north of

Junction of Liard Hwy.

- .

Description: Large outwash area, relatively flat.

- Material: Sandy gravel, gravelly sand, sand.

f Estimated Volume: Not established due to lack of test hole data

on depth of deposit. Probably 1,000,000 + m3

™ .

! Comment: Deposit has been used extensively for surfacing on both

Liard and MacKenzie Highways. Territorial Government

may have test hole or test-pit data on this area. There
is currently an active pit on the NE side of the MacKenzie
Highway at approximately km 414,
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Source No. 2

Location: km 34.5 Liard Highway on the east side of the Poplar River.

Description: Narrow alluvial terrace along the Poplar River.

b

Material: Sandy gravel, extensive‘ cobbles and boulders in part.

p—

Estimated Volume: Not established due to limited test hole data -
probably in excess of 500,000 m3 of material
suitable for crushing.

S

Comment: With reference to plg.te No. 2, areas test-drilled contain
granular materials but have excess boulder content and
are not a prime source for aggregates. Area of present
active pit by Territorial Goverrment is approximately
1.5 km north of Liard Highway along Barge Access Road.
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Source No. 3

Location: Approximately 2 km south at km 52 of the Liard Highway.

Description: Alluvial deposi"ts and terraces along the west side
of the Birch River.:

Material: Sandy gravel and gravelly sand. -

Estimated Volume: In the order of 1,000,000 m3 of granular
) ; material , hpwever' quality unproven.
4
Comment: Borehole locations and existing pit development shown
on plates #1 and #2. Additiomal drilling required to
determine area for expansion and potential volume.
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Location:

Source No. 4

On channel bars of Liard River near km 96 of Liard
Highway.

Description: Alluvial deposits ori;channel bars of Liard River.

Material:

Sandy gravel and gravelly sand - variable silt content.

Estimated Volume: Volume dependent upon water levels. Estimate

Comment:

15,000 to 30,000 m”? depending upon area of
excavation dnd depth.

Area has been test pitted only to max. 1.5 m. With reference to
plate #1, only area #4A has been tested. Surface gravel

also evident in area #U4B. Haul distance from highway to

area YA approximately 3.3 km (1 km on all-weather Barge

Access Road). Area UB approximately 4 km to highway. Winter
haul only.
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Source No. 5

o

Location: FEast side of Blackstone River at km 107 of Liard Highway.

M

Description: Alluvial f‘loodpléin deposit of Blackstone River.

Material: Sandy gravel, gravelly sand, variable silt content.

R

Estimated Volume: In the order of 250,000 m3 on south side of highway
some of which.high in sand content. Additional
volume available to north of highway but area
reserved fory campsite area.

Comment: Average stripping in the order of 1 m. Approximate outline
of present pit shown on plate #2. Preferred expansion
should be westerly toward Blackstone River.
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Source No. 6

Location: km 132.5 Liard Highway

Description: Narrow alluvial "ber'r_'goe on the west side of an unnamed
creek at km 132.5. * .

Yaterial: Primarily gravelly sand with some sandy gravel - variable
silt content.

Estimated Volume: Possibly 10,000 m3 - however tends to be sandy
and lacking®in plus #4 sizes.

Comment: Area straddles the right-of-way and there is insufficient
room to develop a pit. Granular material is at least 2-3m
below surface. Wide deep cut would ggin access to granular
-use probably limited to culvert backfill for the most
part - a portion may be suitable for surfacing. This deposit
will have to be developed and extracted during highway
construction.
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Source No. 7

Location: Netla River at km 138.2 Liard Highway.

Description: Alluvial floodpléin ;nd channel deposits of Netla
River. : .

Material: Gravelly sand and sandy gravel with variable silt content.

Estimated Volume: With reference to plate No. 2, area #60 depleted
during highway construction; area #61 contains
possibly 10,4000 m3 but water level creates
extraction problem.

Comment: In area #61, boreholes #3, 4, 5 & 9 reveal sandy gravel to
approximately 4.5m with approximately 1 m stripping and
water at approximately 3.7 m. Best access can be gained in
the winter along the Netla River channel. Additional
quantities of gravel can probably be obtained at other
points and bars along the Netla, primarily upstream.



—~
=
Sk
£
7 © |
)
N <
<
p—
g~

Source No.




PROPOSED GRAVEL AND
BORROW AREA 138—60B-

PLATE NO 2
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Source No. 7

Location: Netla River at km 138.2 Liard Highway.

Description: Alluvial f‘loodpléin 'amd channel deposits of Netla
River. : -

Material: Gravelly sand and sandy gravel with variable silt content.

Estimated Volume: With reference to plate No. 2, area #60 depleted
during highway construction; area #61 contains
possibly 10,000 m3 but water level creates
extraction problem.

Comment: In area #61, boreholes #3, 4, 5 & 9 reveal sandy gravel to
approximately 4.5m with approximately 1 m stripping and
water at approximately 3.7 m. Best access can be gained in
the winter along the Netla River channel. Additional
quantities of gravel can probably be obtained at other
points and bars along the Netla, primarily upstream.
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Source No. 8

Location: North of km 1955 Liard Highway on Liard River.

Description: Alluvial channel deposits of Liard River on north
side of channel. E :

Material: Sandy gravel, or gravelly sand with variable silt content.

Estimated Volume: Volume not established due to lack of drill
hole or test-pit data. Approximately 30,000 m3
removed to-date. Conservative estimates place
remaining volume in excess of 100,000 m3.

Comment: Winter access only across Liard River. All weather Barge Access
Road from highway to river.



BAR
IN ONE FOOT OF SUMMER WATER LEVEL OF
LIARD RIVER. WHEN COMPLETED THE BAR BORROW SOURCE

dessiné par:
IS TO BE GRADED AND SLOPED TOWARDS o km 155.0
|

THE WATER SO NO DEPRESSIONS ARE LEFT. revisions:

par:

l* Public Works Tmmxrp\blle. ‘ project no.: dwg. no

no. du projet: dessin no.
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Source No. 9

Location: km 163 Liard Highway
Description: Buried outwash deposit - 2-3 m of overburden.

Material: Sandy gravel and gravelly sand with variable high silt
content.

Estimated Volume: Not established - deposit partially depleted for
borrow during construction of highway to km 164
- will be totally depleted during construction
south from ;km 164,

Comment: Material of marginal quality - primarily used for embankment
construction and culvert backfill.
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Source No. 10

Location: West of km 188 Liard Highway on Liard River.
Description: Channel bars and deposits of the Liard River.
Material: Sandy gravel and gr'a\;élly sand - variablé silt content.

Estimated Volume: With reference to Plate No. 1
-area #10A - approx. 30,000 m3
-area #10B - approx. 70,000 m3

Comment: Winter access only - approximate haul distance from
Liard Highway via proposed "straight line" route and
existing seismic 1line - to #10A approx. 5.5 km

- to #108 approx. 8.0 km



ce #108

ourt

v i

. o LA
YL SO




W/IF2

DEPARTMENT OF PUBLIC WORKS
DEVELOPMENT ENGINEERING BRANCH

FILE NO.
Source No. \OA

LAB. SAMPLE NO. \\\R
BAG NO 2

STRUCTURE LOC.

STRUCTURE

TYPE _OF MEMBER - PROPOSED USE

HIGHWAY LalD wmwy ~Lwsaly ae

PIT_NAME 8 NO. "\Qo - -

DATE SAMPLED

TESTING LABORATORIES DIVISION CONTRACTOR
‘s ENGINEER
0. _C-VuacMaw DATE_SAMPLED
DATE RECEIVED o *

DATE RECORDED ¢.0{10 '\\O

REPORT OF CONCRETE AGGREGATE TESTS
Sieve  Analysis Petrographic Analysis
Sieve US. St o recent _Fusting &y Wi__ Material  Type % of Total Sample
d [__Limestone
S-VZ" g:\oc;’slione -
o " W
-2 Morble
2" B Ochreous
\co \0O Shale
N Schist
-2 Qo |11 ;.gor:zm
‘u Qthers
/4" :‘L‘& Q.,gg TOTAL
5.0 | S\
58" . 21 Particle Shape Analysis
e S2.0 [ %26 e
" Anqular
38 Ar1 | Qe q ssg- Zmulor
- Flats
4 PUR o 1\00 Needies
“8
_ N Y a4 —
16 1.\ =33
" 30 571 A‘L‘L Miscellaneous Test Information
" %0 %1 an A Colour test
- . % Coal
100 53 ! \QS Sin ;:m
0 B e [
Fine 4o
Unit weight
Remorks: Coarse 1bs./cu. f1.
) Fine ibs./cu. f1.
- * Specific gravity (Butk)
Coarse
Fine
Los Angeles Test
Abrgsion 1083 %
Mix design i
Strength psd

oA



ot

e

"y

fe)
=

1uy1sseg v

>
~

06

Mt

1 ;
| N

".::: C
_~_|

1
b

Q
n

b

R

- e e, e =
1
G

S

——— T
——

°]

s

nZ/I | TS

!.e/d\

n
C

t

Vs am
trr

Judtow AQ OAa18 yoea Jutsied % 18101

h=
+ 189210y IS 0%T8 leutuoN

>/

218Z25.188y Jutd

__%TT\_ # otduag

LOYH) oNiIdsdD TILYOTIOOV ILTIONID

n6L/Ce - ¥ = ¥8)

R

ne6

AT



TL/IF 2 FILE NO.
Souece *No O ®

L&B. SAMPLE NO. W\AS

BAG_NO il
STRUCTURE

| STRUCTURE _LOC.

TYPE OF MEMBER — PROPOSED USE

DEPARTMENT OF PUBLIC WORKS HIGHWAY Laa D ¥
PIT _NAME NO. Kew
DEVELOPMENT ENGINEERING BRANCH | BATE SAVPLED &
TESTING LABORATORIES DiIVISION CONTRACTOR
3 ENGINEER

10: _C Minchaw DATE_SAMPLED
DATE RECEWED Pol\0|\S

DATE RECORDED %01‘\70 A W 231 —
REPORT OF CONCRETE AGGREGATE TESTS

Sieve Analysis Petrographic  Analysis -

. Porcent Passi Wit.
See US. 5. | e Materlal  Type % of Total Sample

4 : [ Timesione

it =
" W

2-vz Morble

Ochreous

\oo \ oo Shale

" Schist

1-172 Oas A1 Quartzite

» Others

: R 2%o0 TOTAL

184 | blo

Particle Shape Analysis

ve' bl.o |40 S hod

Angular

e’ SL.b | XL S~ Angulor
Fiats
4 BNS

\oo Nesdiss
" QA0 To.0]
16 \S, Ao |
"3 .0 PR Miscelloneous Test Information

so "D.\ : QQ Colour test -
- A % Coal
100 \ .\ ) A & Siit Band
- Fineness modulus
200 q &5 Coorse
Fine YNl
» Unit weight X
emarks; Coarse Ibs./cu. ft.
R s Fine 1bs./cu.ft.
" Specific_gravity (Bulk)
Coorse
Fine
Los Angeles Test
_Abragsion loss
Mix_design
_Strength J.SJ-J

|0

TOTAL

s




o1

0t

jor4

of

ot

0%
Vm - L. e P N | N
2 — "
g09 | T
.......... Iy y
L - ; Y.
! \ __ \. 7
. B .— \ —I' -P. . '.LH!. s — - R un
i ~J . ‘ “ \ - oL \ .
S 1y - [ L
| - .Thl = Y P y AR A VSRR RN UURIR S N6
6 ._m\. \”\_u_ 7 - ] w ._.
N ~. . \ . . N _
- IR R I A O A . / SN TR, L
* - [ K
L NN N o W w
> Y s LY LY L or N e &€ ¥ E
N m _T. Ry NG \w! = = _
— h# “- i e .l\.ﬂtw 218THaR8y outq
# - Wl H I3 ........ 3 i . — —
131 ora Jutsdrd % 12101 ¢,es ey T DTS 1RUTUON B
qudtus AQ DA3TS U Tamd % 3 R
Gg # wIod

——— ;T # 9Tduss IAYHO ONIQ@-HD TLYOTMDOV ALTISKD

4]
[ 1 <Y { ( 1 | i ( i { { 5 ( { { | |



Source No. 11

Location: Km 208 Liard Highway - Muskeg River.
Description: Alluvial floodplain deposits of Muskeg River.

Material: Sandy gravel and gr-a{\')elly sand - variable low silt
content.

Estimated Volume: Area #11A - in the order of 250,000 m3 of variable
quality granular - most with 1-2 m of overburden.
R.0.W. passes directly through deposit limiting
availabld area. Propose some extraction under
highway - see plate 3.

Area #113 - volume not established - a large
floodplain area with variable thickness of granular,
variable quality and variable overburden. 1In
additon R.O.W. passes through area. A small pit
has been developed - see plate 4. Probably in
excess of 150,000 m3 in vicinity of present pit.

Comment: Construction requirements will be satisfied from sub-excavation
in area #11A and pit in 11B. Area #11B best suited for
long term usage. Additional quantities of granular available
on most channel bars, bends and floodplains upstream along
the Muskeg River.
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Source No. 12

Location: Ft. Liard N.W.T. - km 217 Liard Highway
-junction of the Pettitot and Liard Rivers

Description: Alluvial terrace of the Pettitot and/or Liard Rivers.

- Material: Sandy gravel or gravelly sand.

Estimated Volume: Approximately 500,000 m3 with minimum overburden.

Coment: Two faces opened as show approximately on plate no. 2. Use
of deposit may be limited to the Ft. Liard community.
Territorial Govermment has retained consul tant to further

evaluate granular materials in vicinity of source - report
not yet available.
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Source No. 13

Location: Approximately km 257 Liard Highway at the crossing of
the Pettitot River.

Description: Alluvial terraces within the Pettitot River Valley.
Material: Sandy gravel.
Volume: Not established - probably in excess of 500,000 m3.

Comments: Deposit within British Columbia, approximately 2 km from
N.W.T. border. Right-of-way cut will pass through terrace
and province has indicated surplus cut material will be
available for immediate PWC requirements. Long term
availability of material for usage within N.W.T. not
established.



Source No. 13

Location: Approximately km 257 Liard Highway at the crossing
of the Pettitot River.

Description: Alluvial terraces within the Pettitot River Valley.
Material: Sandy gravel and gravelly sand.

. 3
Volume: Not established - probably in excess of 200,000 m .
MW

Comments: Deposit within British Columbia, approximately 3 km
from N.W.T. border. Right-of-way cut will pass
through terrace and province has indicated surplus
cut material will be available for immediate PWC
requirements. Long term availability of material
for usage within N.W.T. not established. Test pit
locations by B.C. Highways are shown on plate #2.
Logs and sieve analysis data follow.
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District Higkway (anazer !
Departoernt of Highways Prince George, 3.C.
Ft. St. Jo=, B.C.

7

REGIONAL CONSTRUCTION SU?ER!HTENBENT
PRINCE GEORGE, B.C.

Petitot Ziver Pit
(Ft. ilelson - Patitot River)

PROJZCT:

Tre above pit wvas investigated as a possible gravel
source to be used for the construction of tihe road frem Ft. lielson
to the Petitot River., This vas requested by the Design and Survey
Eranch of the Denartment of Eiglways. A rentsd Komatsu Cat was used
to carry out the investigation.

IOCATIC!
Arca "AM is lccated approximately 200' rizht of
station L560400 and area 'B" is located approxinately 170! left

and 1E0' right of station 4565+00. As can e seen on the attached
Plan area VA" is lccated on the lower river terch.

CRADATION

The averaze sradation of area "A"M zand V8" are as
TOL B B

follows:
: / ’ Area AW - coarse M3, sand S54%, and fires Z’;.!
Areca '"B" - coarse 337, cand Ohw ang TITES Soe
 The overall gradation of azea VA" and YB" is tre
same as the average gradation.

SOTITI=CS LIDICATORS AREA MAY

Sand eguivalent test run on 1 samzle from area MAY -
resulted in a reading of 77. The degrodation test on the material
frcm area “A" procuced a reading of C7.

The specific gravity of the coarse agzresate is 2.53
with an absorption value of 0.957% Tue fire acgregate kas a specific
cravity of 2.53 with an absorption value o? C.177%. :

The material in area VA" as indicated by the degracdation
and soné equivalent tests is cound and hus an absence of »lastic fizes.

ceeered/2
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SCUNIREESS LIDICATORS AREA v3r

The sand equivalent result of tkhe material in area
3" i3 T1 with a degradation value of Lé6.

The specific gravity of the coarse aggregats is 2.64
with an absorption value of 0.65%. The fine aggsregate has a specific
gravity of 2.57 with an absorption value of 1.027%.

The material in area '3" indicates the coarse aggrezate
is relatively unszownd with the fire aggregate having arn absence of
Pl-stic Tines.
S

SUITABIIITY:

The material in the CJesignated arcas "A¥ and '3"
on the attached plan wwounld te suitable for:

l. Select granular sub-base.
2. Dorrov. '
3. Possible crzinage blazlet.

- However with the shortage of material in this acea,
i.ave to be used for crush pateriale If thiis is to be dome it

CUANTTIT

In’ the areas outlined VA"™ aad ''3B" the estimated
pa\.ent:. C of all material is a‘opronmatel 107,JCO cu. yaréds., ¢/ 6_((013
amea '~ 138 an ayercte cdepth of 5.9 £tk 2 pocd —ravel sand
T rhe tbic yards. 17,5%0m
In arez ‘3" there is an average de-uta o? G.8¢zet of gravel ard sand,
with == . stimated potential of 71, 0’.»0 cudbic yards. 5‘}{5!.{ m3

coveecs/3




PIT CHARACTERISTICS:

1. The pit topography consists of relatively
flat river btenches. - : :

- 2« Tre pit zreas outlired, arca A" is covered
with small poplar and birch trees with an avernge dizretdr of
6". Area '"B" is covered with poplar, birch and jackpine ‘trees with
an average diameter of 6-8 inches.

. . .. 3¢ Ovérturden over the, as corsists of silts and
roots. Arca "A" has an average of 3.8 féet of overburden with the
excection of T.P. 77, 9 and 10 uhich bave a depth of 5 ft,, 9 Tt. 2:7m
and 6 £tbbfspectively. Area 'B" Fas an average of 2.8! %3 Sverburden
with the exception of T.P. #14 wiiech has § feet. |.Sm

4, In T.B. # as seen on the attached plan it is
left cut of area MAY becauvsa of the 6' 6f SM. erceuntered. The
area west of T.P. 71 could be a possible sowrce of gravel if a
further investigaticn is carried out.

5. There is sufficient space for stockpiles and
set-ups as shown on tre attacked plan. A nossible crasher set-up
could be placed west of T.P. #5, for area A",

6. Overburden could be pushed in the areas as
indicated on the attacked plan., This mate=i- would then be readily
available for landscaping depleted pit arcas.

COB. :{em’ Po &8.
icting Regioral Geoteclnical 2
aterials Engizeer
IST/m -
cc: aAssistant Highway Ingineer, Prince George
Regisral Design and Survey Irgineer, Prizce Ceorge
Fezicral Corstruction Ingineer, Prince Georgze
YeZFional Paving Superintendert, Prirce George
Sezioy llaterials Irxzineer, Victoria
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