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Canadian Arctic Gas Study Limited
1270 Calgary House

550 - 6 Avenue $.W.

Calgary, Alberta

T2P 082
Attention: Mr. D. J. Stark ' j

Project Manager o
Reference: Pipeline Related Borrow Studies - Cross Delta Alternative

and East of Fort Simpson Realignment

Dear Mr. Stark:

We are pleased to submit this report which contains information on
borrow sources along the Cross Delta Alternative Route and the East of
Fort Simspon Realignment. This work was undertaken as part of budget
items 1.6,3 and 1.9,19.

The report is intended as a supplement to Pipeline Related Borrow Studies
(NESCL, July 1974) and as such is arranged in similar format including:

a) location and geologic information for proposed borrow sources along
the Cross Delta Alternative and East of Fort Simpson routes,

b) poséible environmental concerns related to the development of these
sources,

c) a development schedule for proposed borrow sources along these two
routes.

Yours very truly,

NORTHERN ENGINEERING SERVICES COMPANY LIMITED

b R

Project Manager

GVM/ zd
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. CROSS DELTA ALTERNATIVE ROUTE
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AND EAST OF FORT SIMPSON REALIGNMENT DATE APRIL 1975

SUMMARY

Sources of borrow material have been located at regular intervals
along the Cross Delta Alternative Route and East of Fort Simpson
Realignment. This report contains information on pipeline;faeilities
where borrow is needed, the quantities of material require&, the
location of borrow sources, and the properties of potential borrow
depoéits. Environmental conslderations applicable to each borrow

area are included, as well as preliminary schedules for pit development.

This report is intended to be used in coﬁjuction with Pipeline

Related Borrow Studies prepared by Northern Engineering Services

for Canadian Arctic Gas Study Limited in July 1974. This earlier

report describes borrow sources on the main Canadian, Coastal, and
Interior Routes, and also contains plans for development of pits in
typical borrow deposits. These plans are applicable to all of the

pipeline routes.

Additional site specific information will be required before final

development plans are made for each borrow area.
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PROJECT 1.6.3 and 1.9.19 CANADIAN ARCTIC GAS STUDY LIMITED
CROSS DELTA ALTERNATIVE ROUTE ' CALGARY , ALBERTA

PIPELINE RELATED BORROW STUDIES
CROSS DELTA ALTERNATIVE ROUTE
AND EAST OF FORT SIMPSON REALIGNMENT . DATE APRIL 1875

2. INTRODUCTION

Borrow material is required for cdhst:uction of the proposed gas
pipeline and associated facilities. The purpose of this study is
to locate sources of borrow material along the pipeline rdutes in
the vicinity of ancillary facilities and along the pipelide fight—
of~way. 'Pipeline kelated Borrow Studies, prepared in July 1974, by

Northern Engineering Services, contains borrow information for the
Prime and Interior Routes. Similar information for the Cross Delta
Alternative Route and East of Fort Simpson Realignment (see Figure

1, page 3) is included.in this supplementary report.

‘Canadian Arctic Gas Company Limited authorized this study of borrow

sources along the alternative routes.

Material that is available in proposed borrow areas varies greatly
in quality. The most favourable borrow for construction purposes

is sand and gravel from glaciofiuvial and alluvial deposits. Bed-
rock, especially competent varieties like limestone, can also
provide high quality borrow material, although crushing will usually
be required. Finer grained material found in morainal, glaciola-
custrine and eolian deposits is less desirable for construction
purposes although it may be used for backfill, etc., in areas where

coarser material 1s lacking,

Along Lhe Cronn Delta Alternal tve Rowte hetween Cong lomerat v U|uvk[
Yukow, and Tununuk Junct ton, NJW.Te, most borrow will be taken Lrom
bedrock in river bank exposures and from gravelly glaciofluvial

deposits north of Tununuk Point. Borrow sites south from Richards
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- Island to the Thunder River Crossing along the Cross Delta Alter-

- native Realignment commonly occur in-glaciofluvial deposits and

 hummocky moraine.

Borrow sources for the proposed pipeline route gouth of the Thunder

River crossing to pipeline mile post 580 are the same as those-
described for the Main Canadian Route in Pipeline Related Borrow
Studies (NESCL, July 1974). South from pipeline mile post 580

along the East of Fort Simpson Route Realignment coarse granular

material is scarce. Unfrozen, fine-grained morainal and glabio-

lacustrine deposits will be used to supplement available coaise

material during construction activities,

In this report, methods used to choose borrow sites are described. |
. Borrow pit locations are shown on strip maps in Appendix T.
Details on all proposed and alternative sites along the Cross Delta

and East of Fort Simpson routes are listed in Table 1, pages 13 to
'16. Environmental considerations pertaining to each broposed
borrow site ére included in Table 2, pages 17 to 18. The'develop—
ment schedule is shown in Table 3, page 22. '
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METHODS USED TO CHOOSE BORROW SOURCES

Borrow gources were chosen on the basis_of quantity of material
available, quality of material, and haul distance to the proposed
pipeline and facilities. Both preferred and alternative borrow
sources were chosen for areas where large quantities of granular
material will be needed for consﬁruction purposes. These sites are
illustrated on the strip maps (scale 1 inch equals 4 miles) which
appear in the pipeline application and also as Appendix I in this
report. Only preferred borrow sources arealocated on the photo-

mosalc alignment sheets which accompany the pipeline application.

L4

Geologic Origin and Properties of Borrow Sources

Knowledge of the quality of granular material present in potential
borrow areas was essential for choosing the most favourable borrow .
sources., -Sufficient quantities of good quality material can be
obtained from unconsolidated surficial depoéits or from competent
crushable bedrock. The type and properties of surficial materials
and bedrock are related to their geological origin. Therefore,
information on the geologic history of surficial deposité and bed-
rock obtained from published geologic reports, airphoto iﬁterpreté-
tion, field investigations, and drilling programs has been used to

determine the borrow sites with the best potential for development.

The geologic processes responsible for producing unconsolidated
deposits with granular resources -are glacier activity, river
deposition, and mass wasting. Glacial deposits include those of
morainal, glacjolacustrine, and glaciofluvial origin. Glacio-
fluvial deposits (outwash plains, terraces, eskers, kames) usually
have good quality granular material in the form of sand and gravel.
Glaciolacustrine silt and sand, eclian materials derived from.
glaciolacustrine deposits, and till of morainal deposits are
generally finer-grained and have higher ground ice content. These:
factors make tﬁem less desirable for development as borrow sources.

River deposits, e.g. flood plains and terraces, often contain

—
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abundant sand and gravel, and will be used where feasible or when

other sources of granular material are insufficient.

Competent bedrock may also be crushed to obtain granular material
for construction purposes. Limestone and dolomite generally are.
most competent. Sandstone, siltstone, and shale can be crushed but
are less competent and are usually adequate only for use as fill.
Bedrock is at or near the surface in scattered loéalities along
these pipeline routes. Problems associated with quarrying bedrock
are related to disturbance of birds nesting in cliffs and the

t

expense of quarrying procedures.
Borrow sites containing emough good quality granular material were
located by airphoto interpretation and published and unpublished

reports on surficial geology and granular materials.

Selection of Borrow Sources

Borrow sources were chosen to supply granular material for con-
struction of the pipeline ditch and facilities (compressor statiomns,
staging areas, stockpile sites, wharfs, communication towers, .

roads, airstrips, meter stations, and operations and maintenance

‘areas). A catalogue of potential borrow sources was compiled in

early phases of borrow location work (Mollard, 1971 - 73). Final
choices of borrow sites were made from three sources: borrow areas
outlined by J. D. Mollard and Associates; borrow areés shown in the
Canadian Government sponsored Granular Materials Inventory; and
borrow areas shown on the Geological Survey of Céna&a (6.5.C.)

surficial and bedrock geology maps.

A preferred and alternative borrow site has been selected at each
locality where large quantitiés of borrow will be needed. At -
localities where small quantities are required, e.g. intermediate
borrow areas between compressor sites, only one area has been

chosen. Quality and quantity of material, haul disténce-(usually 8

e

i s iainiiing
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ﬁiles or less), accessibility of proposed pit, environmental
# écceptability, and communities' granular material needs were
considered before choosing preferred and alternative borrow areas.
Preferred and alternative borrow sites are listed and described in

Table 1, pages 13 to 15.




premsr "sortherm Engincering Services

4. SOURCES OF BORROW INFORMATION

. . Information on potential borrow sources was obtained from pipeline-
related projects and from Canadian Government-Sponsored geologic

mapping and Granular Materials Inveutory studies.

Three pipeline studies that contributed borrow information relevant
‘to the Cross Delta Alternative and East of Fort Simpson Realignment

were:

(1) terrain typing of soils and bedrock by airphoto interpretation

and related drilling programs,

(2) .airphoto location of potential borrow sources by J. D. Mollard

gnd'Associates,
(3) éeolégic study of the pipgline routes by CACSL staff.
Other sources contributing information were: - ‘ . : )
(4)‘vthe Geological Survey of Canada,

(5) the Department of Indian Affairsnand Northern Development

Granular Materials Inventory.
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PRESENTATION OF DATA ON BORROW SOURCES

Information on the location and description of potential borrow
sites, access roads, and quantities of borrow required along the
Cross Delta Alternative and East of Fort Simpson routes is pre-
sented on the project strip maps and alignment sheets filed by the

Applicant.

Location of Potential Borrow Sites

Major facilities where borrow will be needed aré shown by symbols’
on the strip maps and alignment sheets. Potential preferred and

alternative borrow pit locations and access roads are shown on' the

- strip maps (see Appendix I). Calculations of quantities of bofrow

required for various segments appear in the right hand margin of

these maps.

The photomosaic portion of the alignment sheets illustrates the
approximate location of preferred borroﬁ sites, access roads, and
pipeline facilities for the land area covered by the photomosaic
windows. Data relevant to the location of proposed borrow sources

is also presented in the site identification columns of Table 1.

Description of Borrow Sources

Table 1 and the legend for Table 1 (pages 11 to 12) give detéils of

potential borrow deposits and proposed borrow pits in these deposits.

The following sections are presented in this table.

(1) Cross Delta Alternative Route from Conglomerate Creek, Yukon

and Richards Island, N.W.T. to Thunder River, N.W.T.

(2) East of Fort Simpson Realignment from mile post 580 (Main
Canadian Route) to mile post 863, south of the 60th Parallel
in Alberta.
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. Details related to site identification, description of potential
bdrrow sources, and proposed pit data are listed in Table 1.
Headings and abbreviations from the table are explained in the

legend which precedes it. : S A

5.3 Environmental Data on Borrow Sources

Borrow sites were assessed in the office by a team of environ-

mentalists. Data obtained from the environmental overlays on the

project alignment sheets provided the basis for determining the

nature of environmental concerns related to the borrow sites. Site i

specific information was lacking for most sites.

Table 2 was prepared to summarize enVironméntal considerations
related .to each borrow site. It should be noted that these con- o |
clusions are tentative and must be confirmed by field investi-~
gations. For example, sites labelled as denning areas may simply
mean that the habitat conditions are suitable for demns and the
b presence and number of suspected dens must Be confirmed in the
field.

Also it should be pointed out .that assessment from the vegetation
viewpoint is related specifically to problems that must be considered

if revegation of borrow sites is attempted.

Environmental concerns may be satisfied by scheduling borrow’ - _ |
operations during seasons that are not critical for fish, wildlife,

and vegetation,

-10-
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tiva borrow source.

2) MILE POST: Mileage location of borrow pit along the pipeline
' route. N/A denoted pit not on the pipeline right-of-way.

3) FACILITY AND REQUIRED VOLUME (103yd3): Facility for which the
' corresponding borrow is needed and the amount of material
required. Quantity details are also shown under "Facility
Description' on the strip maps.

4) . MATERIAL: Type of material available in borrow pit. Abbreviations
used: g-gravel; s-sand; si-silt; cl-clay; t-till; gr-
granite; ls~-limestone; ss—~sandstone; dol-dolomite; sh-
shale; sis-siltstone; arg-argillite; ch-chert; cgt=
conglomerate; g-quartzite. Unified Soil Classification
System group symbol also shown if determined by drilling
results. Geologic age of bedrock is also indicated where
known from geologic investigations.

5) LANDFORM: Physical feature of the terrain where borrow pit is
located.

: 6) ICE CONTENT: Measure of excess ice in deposit according to the
q scale: Low - 5 to 15%; Medium - 15 to 50%; High - 50%.

7) DRAINAGE: General assessment of drainage of surface water from the
borrow deposit.

8) DIMENSIONS (FT): Area of deposit expressed as a product of length
and width., Deposits which cover more than 2 square miles
are termed 'extensive'.

9) ESTIMATED DEPTH (FT) AND ESTIMATED RECOVERY DEPTH (FT): Average
thickness of deposit and the average depth to which
material contained in deposit may be exploited.

10) ESTIMATED AVATLABLE VOLUME (103yd3): Figure based on estimated
recovery depth and the area of a typical borrow pit (0.25
gquare mile) which includes area used for camp, equip-
ment, waste material stockpile and washing and sorting.
This figure is only an estimate of how much material will
be tied up during borrow pit operation and does not
necessarily reflect the quantities of material that will
be required from the deposit.

11) OVERBURDEN (FT): Thickness of organic and silty material covering
borrow material.
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lQ) SITE EVALUATION: Either 'P' for preferred source (most desirable
for exploitation in the area), or 'A' for alternative
source. :

. 13) CROSS REFERENCE: Site number of consulting company which has test
Co pitted and drilled in deposit.
a) RKL ~ Ripley, Klohn and Leonoff Ltd., Granular
Materials Inventory (for pertinent volumes,
see Selected Bibliography).
b) EBA - EBA Engineering Consultant Ltd., Granular
Materials Inventory, Stage III (for pertinent
volumes, see Selected Bibliography).
c) Pem - Pemcan Services "72", Granular Materials
Inventory (for pertinent volumes, see
Selected Bibliography). : :

~-12-
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TABLE 1 BORROW (NFORMATLON
Cross Delta Alterpative Route
SiTE IDENTIFICRTEON ’ SESCRIPTION-DF _I]EPEFSJI PHOPOSED BORROW PET BATRH
: ESTINNIER | ESTINATLE
BORRON BORADN LOCATIOM ) G IMENS10NS ESTINATED _ 1nnnauauw SIIE CROSS REFENENCE
ONTEN DRAINACE RECOYERY © A¥AFEABLL |-
ALL SioerRiD WATERIAL LAHDFGRM ICE CONTEM] OF DEPESIT BEPTH DEPTH VLN rr o, [EYALU]
NUKBER | WILE Fos FACHLHEY RS ) e FT ity | et ATLON | COMPANY [ SETE NoustR
M=d &l R.O. M. 208.2 poorly Eonsnli- ridges lowm to good' to 4,000 x 2.000 100+ 20 5,000 o te 7 P - -
dated Tertiary medium surrounding :
bedreck - terrain
(ss, sis,cgt)
GM-5 T0 R.O.W. 151 B, outwash medium good 4,600 X 400 20+ 20 5,000 1 te5 P - -
plain
@-10 175 M-04 1,880 5,8 outwash low well 12,000 x 2,500 iR g 5 1,250 0tol P EBA 1085
(M-} plain
M=10A 175 M=% 1,880 . S,g- . outwash low well 12,000 x 2,500 10+ S 1,250 ntol P - -
(GW-GM) plain
GM=dh N/a staging area 338 £,5,81 active low to mid-channel |15,000 x 1,000 10+ 1o 2,500 0 to 3 P - -
Shingle Point : flood plain| medium
M-L7 NiA staging area 338 5,81 ' marine medium poor to extensive 30+ 20 2,500 0 to 1l A - -
Shingle Point ; (1) to high surrcunding
cerrain
M-132 45 MD-01 1,530 s,g,81 kames 1ow fair in extensive 10+ 10 {2,50 |[0otoz | P RKL 319
’ (SP-GW) . ridges
a-113 [ P-00 {Parson's Lake) 26 C g,s,sl kames medium good extensive 1 10 | 2,500 0o 4 P RKL 307
) (-Gt} . .
GM-115 4 M-00 {Richard's 26 s,si delta medium good . extensive . 10+ 10 2,500 N to 2 P RXL 2034
Island) {sP) remnant te high .
GH-17%7 /A staging area and 364 8,g,81 outwash medium goad to 2.000 x 1,560 - 304 30 1,250 neto 3 P RXL 1400
: communications tower .. (SM) plain fair
at Inuvik -
GM-149 23 facilities along delts 1,758 B.8 esker~ low good 9,000 x 1,500 30 10+ 400 O te 2 P REL 226
route from MP354 to {GW,5M} kame .
Tununuk Junctiom . .
inciuding CD-OB & . . . 1
FMP - 1031




TABLE | BORRDK {NFORMATION
Cross Delta Alternative Route (con't}

SITE IJENTIFICATION DESERIPTION ﬂf DEPOSIT : PROPDSLD BORROW PET DAYR
E 1
- ESTINATED ' ESTIMAIED] CROSS REFLRENLS

BORROW BORRIN LOCATION ) [ INENS | ONS ESTMATEDE oecourmr  avariapLy: DVERBORDEME 5iTE
MEA YT ALIERIAL LANDF RN ITE CONTENT DRAIKAGE O DEPOSIT DEPTH oLPTH e
NUMBIR WilL POST LE L :t_u;‘::[“ ) VB N3l Y .m!,-;-'. 1IN COMP ANy St n:u-.:n
GM-150 322.5 Shblln;m Bay Stockpile 985 bedrock river - fair to extensive 204+ 10 2,500 2 to 10 P - -

staging area and othey bank channel

facilities between exposure

mile 315 and 354

M-152 307 CD-07 615 g,8,81 fossil low to good to extensive 20+ 5 1,250 ! to 3 A - -
flcod medium channel
plain
HM-1524 Jig CD-07 615 g,5,81 fossil low te good to extensive 20+ 5 1,250 Pweld I'p - -
. flood medium channel
plain
M-153 24 facilities on Delta 1,758 g,58 esker _ low to good 10,000 = 1,000 20 10 2,500 0o 2 4 RKL P23 & 2724
portiens of route i {cW) kame high
between MP354 and complex
I; Tunuiuk Junctiom,
CD-08 and RMP-1031
M-154 19 Richards Island 1,784 s,g,si kame or med {um good extensive 20 A ] 400 0o 3 A REL 225
terminal ‘and compresscr (GW) hummocky to high : -
statiom,CB~08 and work ‘moraine

area along Delea ]
section and RMP-1031

M-155 42 MD-01 L 1,530 s,8i,g kames | high good 3,000 x 500 10+ 10 600 Co7 | A RKL 320
() :
- i
M-~156 95 MD-02 450 s,g.si | esker low goed 10,008 x 300 20 10 400 0 tol p RKL - 450
(SM} ridge
M-1564 99 permanent project 540 i 1s ridge low goed | extensive 204+ 20 2,500 1 te 3 P - -
’ road -
M-157 124 MD-03 ) 2,530 2,g,s1 outwash low ! well to extensive 20 ’ 10+ 2,500 0o 2 P EBA 15
(SW-GW) ! plain goad |
R !
M-158 127 Mn=-0G3 2,530 s,si,g hurmocky low to ( good extensive 20 10 2,500 1 1o 3 P - -
- moraine nigh | .
. i
i .
: |




TABLE 1 BORRGW INFORMATION
East of Fort Simpson Route {con't)
{Scuth of M.P. S80)

SITE IDEMUIFICATIGK GESCAIPTION OF OEPOS:T PHOPOSEN BORRDW FLT DATX
' estimareg T estiaatin|
— BORRIN LOCATION 0IKENS1ONS ESTW LD} ernviny  syaringlr,DYFRBUREEN SITE CROSS RLFERENCE
MATEREAL ’ LAKDFORM LCE COMTEN DRAINAGE G DEPDSIT REPYH . EYALY
KREA i RouIRL - 0 DEFTH VOLUME | efT o couranr §sitr wowsts
ATSRA] VI . . i '
HUMBER WILE POST I ::U;" ) (B A CFT : -iﬂ"pll! R0}
FS-13 675 ME-15 and 856 B moraine low to fair toward| extensive 20+ 10 2,500 3 P Pewm., FS-13
Fort Simpson : . (G- plain none south
m-33 - BO6 ME-18 1,920 s,B outwash low good extensive 20 10 2,500 1l o 3 P - -
plain jinte channel
H-79 856 ME-19 . 240 .5 cutwash low good to 800 x 500 20+ 20 250 lotel | P - ‘ -
cterrace channel
(M-80 855 ME-1% 250 2,5 . outwash low good to 1,000 x 500 20+ 20 390 0 to 1 P - -
terrace channel
{2171!4&. 838 R.0.W. -— g, t | ridge Tow fair to 800 x 500 20 10 100 0 tc/’Q P - -
M-161 617 ME-14 755 5,8 asker low poor - 3,000 x 50 20+ 20 150 0tol P - -
between ridge
M-162 624 ME~-14 755 s, g alluvial low to mid-channel | extensive - 20 10 2,500 1 to 5 A - -
’ - meander medium
plain
M-165 | Tz? ME-16 . 250 . © 8,8 outwash low to good extensive 20 0 2,500 1tah5 A - -
plain medium
H-166 728 R.O.M. e 5.8 outwash low good extensive 20 10-15 |2,500 [1eo2 | a - -
{existing pits} . plain and
kame
™M-167 722 ME-16 372 £2,S outwash tow good extensive 30 10 - 15 | 2,500 1 to 2 P - -
and stockpile plain .
M-168 149 ME-17 - f 590 s,g,5L esker low good 12,000 x 50 20 10-15 | 300 b ro l P - -
. (t,g,s,91) (crevasse
N fiilings)
M-170 803 ME-18 1,920 s,E,s1 outwash low good exte:;lsive ’ 20 10 2,500 1te 3 A - -
| plain and o - T
terrace
M-172 600 RO.W. -—— ByS,si esker - Tow good extensive 20 1c 2,500 1 to 3 P. - -
- ard out- o

wash plain
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ABLE 1

BORROW

INFORMAT ION

East of Fort Simpson Route (con't)
{South of M.P. 5801

SITE 1DERTIFACATION

DESCRIPIFOR OF QEPOSIT

PRGPOSED BORRQW PiT DATH

BORRIW LOCATION

ESTMATED | g5 tamatin]

CROSS

REFERENCE

BURROW - . HIMENSTONS ESTimATED UKERBURDEN SI1TE
RECOVERY  AVRELABLEY
KRER REDUIRED MATERIAL LAKGFORM ICE CONTERT BRAINAGE OF DIPOSIT AFPTH BEPIN YOLUME T EYALL
NUMBE & MiLE POSY FAZILATY .HS:T ) CF1 T3 l";] . .ID:\”II.- L11BN CAMPARY SIIL waMBER
M-173 70 R.0.W, -~ t or bedrock drumlinoid | low good extensive 30 10 2,500 U to 2 A - -
morainal downs lope
plain
M=-174 778 R, O.W. - t,sh morainal low good extensive I “20 2,500 0 te 5 P - -
veneer dovmslope
over shale
™-178 690 R.0.W. and 10 8,8l dune low to good in extensive 30 10 2,500 0 to 2 P - -
RMP 200 - nil ridges -
M-179 756 WE-17 590 t moraine low good ia extensive 30 10 2,500 0to P - -
plain,ridges ridges
and crevasse
fillings
M-180 622 road conmecting 455 t moraine | low fair extensive 30 10 2,500 0 to 2 P - -
Mackenzie Highway plain
and ME-14
(M-181 623 road connecting 460 t moraine low fair extensive 30 10 2,500 0 to 2 P - -
Mackenzle Highway plain .
and ME-14 -
P 101 662 R.O.W, -—- £,8,51 alluvial- low to good to extensive 204+ 10 - 15} 2,500 ZwolO| P Pem. 101
(GW-GH) glacicfluvidl medium channel
tervace
F 109 640 BMP 255 193 s,si alluvial low to good into extensive klt] i5 2.\50[! 0ol P Pem. 109
(SM-MLY terrace medium chamnel !
»-118 620 ME-14 1,670 3,8 esker low good to extensive‘ M+ 10 2,500 te 6 P Pem. 118
{SW~CW) west
r 146 581 _ME-13 and RMP 334 565 8,8 esker low good 2,600 x 7,000 1+ 10 2,500 0 te z P Fem. 146
. {SW-CH) complex
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Borrow Site

Cast of
Fort Simpson
Route
FS 13
M 33
M 79
M 80
M 144
(&) 161
R} 162
o4 165
™M 166
(n 167
R84 168
M 170
(&5 172
™ 173
M 174
M 178
™ 170
™ 180
(&) 181
I 101
P il
I 118
n 146

Mammals

Status unknown

Productive mammal hahitat

Status unknown

Status unknown
Motential denning area
Potential denning area
Potential denning area
Nen-critical
Nun-critical

Status unknnwn
Productive habitat
Productive habitat
Potential denning area
Status unknown
Productive hahitat
Potential denning area
Status unknnwn

Status unknown

*Status unknown

Potentinl moose wintering area

Productive habitat
Potential denning arca

Patential denning ares

TARLL 2

Birds

Non-critical
Status unknown
Nen-critical
Non-critical
Non-critical
Non-critical
Status unknown
Status unknown
Status umknown
Non-critical
Non-critical

Non-critical

Potential water{owl area

Potential raptor area

Potential raptor area

Water{owl breeding and woulting

Non-critical

Nen-critical
Non-critical
Status unknown
Status unknown

Non-critical

Potential waterlfowl arca

SIMMARY OF FEAVTRONMENTAL COMMENTS ON BORROW PITS

Vegetation

Potential nully eroxion
Non-critical
Non-critical |
MNon-critical
Non-critical

Non-critical

Potential channelization

Potential thermal erosion

Non-criricé]
Nen-critical
Non-critical
Non-critical

Non-critical

‘Non-critical.

Non-critical
Non-critical
Nnn-criticaj
Non-critical
Non-critical
Non-critical

Potential channelization

Non-critical

Non-critical

Fish

Non-critical
Possible stltation
Non-critical
Non-critical
Non-critical
Non-critical
Possible siltation
Non-critical
Non-critical
Non-critical
Non-critical
Possible siltation
Non-critical
Non-critical
Non-critical
Non-critical
Non-critical
Non-critical
Non-critical
Prohably non-critical
Possible siltation
Non-crifical

Non-critical
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Borrow-Site

Cross Delta
Alternative
Route

GM 4

M

el 10
M 10A
M 46
M 47
@1 132
(&l 133
M 135
M 137
M 149
M 150
M 152
M 1524
(845 153
M 154
M 155
M 156
o 156A
M 157 .
(M 158

Mammﬁls

Status unknown

Status unknown
Potential bear
Potential bear
Status unknown
Status unkiiown
Reindeer range
denning area

Reindecr'range

Status unknown

Non-critical
Status unknown

Status unknown

denning area

denning -area

§ potential fox

& potential fox

Potential denning area

Status unknown

Potential denning area

Potential denning area

Potential denning area

Potential demning area

Potential ‘denning area

Status unknown

Status unknown

‘!RLE 2

Birds

Status unknown
Status unknown
Potential raptor area

Potential raptor area

Status unknown
Status unknown
Nomn-critical’

Waterfowl breeding & moulting

Waterfowl breeding § moulting,
late summer concentrations

Non-critical

Waterfowl breeding § ﬁou]ting

Waterfowl breeding § moulting

Raptor area
Snow geese concentration area

Status unknown
Waterfowl breeding & moulting

baterfowl breeding § moulting
Status unknown

status uninown provably
non-critical

Critical raptor darca

Potential waterfowl area

Potential waterfowl arca

SUMHARY OF CRNVIROMMENTAL COMMENTS ON BORROW PITS

Vegetation

Non-critical
Non-critical

Potential gully erosion
Potential pully erosion
Status unknown

Status unimown

Non-critical

Possible drought conditions
non-critical

Potential thermal crosion

Mon-critical

Non-critical

Non-critical
Potential channelization

Potential channelization
Possible drought condition

Potential thermal erosion
Non-critical
hon-critical

Non-critical

Non-critical

Potential thermal
~ erosion and pullving

Fish

Non-critical
Non-critical
Non-critical
Non-critical
Status unknown
Status unknown
Non-critical

Non-critical
Non-critical

Non-critical

Possible siltation
lakes with ciscoes

Possible siltation
Possible siltation

Possible siltation
Possible siltation

lakes with ciscoes

Non-critical
Non-critical

Non-criticul
Non-critical

Non-critical

Non-critical

to

to
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DEVELOPMENT OF TYPICAL BORROW PITS

Development and restoration plans for typical borrow pits, includ-
ing original contours (form lines), rehabilitation and revegetation
requirements, and assessment of potential uses and environmental

impact, are included in Pipeline Related Borrow Studies (NESCL,

July 1974). Development of borrow pits along the Cross Delta
Alternative Route and East of Fort Simpson Realignment will be
similar to three major types of borrow sources as described in

Pipeline Related Borrow Studies. These three representative sources

are: : | !
(1) Gravel Borrow Pits in Upland Areas

(a) An esker-kame complex where mining operations will -
generally be carried out at approximately the same
elevation or above that of the surrounding terrain, e.g.

Fort Good Hope esker, (FGH-2).

(b) An outwash terrace where mining operations may be carried
out either at the level of the surrounding terrain or

below it, e.g. Oscar Creek outwash térrace, (rP-289).

(2) Gravel Borrow Pits in Flood Plains

(a) A river flood plain typical of Arctic Coastal rivers
having broad seasonally active flood plains1 with
numerous small low-flow braided channels, e.g. Malcolm
River, Yukon Territories, (125); and‘the Sagavanirktok
River, Alaska, (GM-102).

_1The term "Active Flood Plain" as used here corresponds with
Mollard's terrain unit definition for active flood plain
(AFP). Mollard used "active flood pldin" to refer to the area

-19-
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(b) A river flood plain where granular borrow will be mined
from both the bars in the acfive flood plain and the
adjacent fossil flood plains, e.g. Rapid Creek, Yukon
Territory, (138); and the Tamayariak River, Alaska,
(107).

Bedrock

A rock quarry where mining of a promiﬁent outcrop of limestone
will be carried out above the general elevation of the sur-
rounding terrain, e.g. Franklin Mountains at approxi&ately
M.P. 490 between the Blackwater River to Little Smitﬁ-Creek,
(P-199); and adjacent to the Kongakut River, Alaska, (121).

These examples will provide relatively detailed descriptions of

proposed borrow operations as they relate to other preferred sites.

of the flood plain that experiences frequent flooding. The

term "Active Flood Plain'" in the Envirommental Impact section
of Exhibit 144 was used to refer to the portion of the channel
with flowing water. Although gravel borrow operations have
been proposed for areas of the "Active Flood Plain" the refer-
ence is to those areas such as gravel bars, which are above
normal levels of flowing water. Borrow operations will not be
attempted in channels of the active flood plain where flowing
water is present.

-20-
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7. GRADING CONSTRUCTION SCHEDULE FOR ANCILLARY FACILITIES :

. ' Table 3, page 22, shows the preliminary grading construction time
schedule for ancillary facilities including compressor pads, air-
strips, permanent project roads, meter station pads, wharf sites,
stockpile areas, and operation and maintenance areas. The schedule

applies both to facilities along the Cross Delta Alternative and

East of Fort Simpson Realignment and portions of the Alaskan Coastal
and Main Canadian routes which connect them. Thie time schedule is
subject to change as preconstructlon and construction planning

progress.

|
l
v
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TABLE : 3

SOURCE

BORROW

FEATURE

GRADING CONSTRUCTION SCHEDULE FOR CROSS DELTA & E. FT. SIMPSON ROUTES

MAM

GM 102
M 52

PRUDHOE BAY

CA LJ WETER STATIDN

0 kM EITE

JFMAMI JASOND|]) FMAMI JA
i H I | L

SOND|JFMAMI
T T

T tm 54

[

COMPRESSOR PAD
A1RETRIP

ROAD

1

JFMAM)

b
H

197

CA B2
COMPRESSOR PAD
AiRSTRIP
ROAD

Ton 59

CAMDEN BAY
STAGING AREA
KIRSTRIP
ROAD

=

CA 03
COMPRESSOR PAD
KIRSTRIP
ROAD

EA B4
COMPRESSOR PAD
AIRSTREP
ROAB

DEMARCATION BAY
STAGING ARER
ARSTRIP
ROAT

B

KOWAKUK BEACH
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ROAD

115

Ch 05

COMPRESSCR PAD
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MIRSTAIP

ROAD

3

CA 06
- COMPRESSTR FAD
AiRSTRIP
ROAD

TGM - 4G

SHIRGLE POINT
STAGING AREA

STOCKP +LING GRAVEL
FCA SHALLOW BAY

Lh 152

67
COMPRESSOR FAD

kIASTRIP
ROAD

W50

WP 336

TORK PAD
STAGING ARER
WHARF

V_t‘

&M 150

w8150

WP 339

WORK PAD
STAGING ARER
WHARF

WP 343

WNRE PADR

S
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TOAK PAD

P 354
YHARE

ROAD
2 - WORK PADS
STAGING AREA

48
CORPRESSCR PAD
ROAD

WP 367
2 - WORE PADS
READ

RICHARD S |SLAND
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WHARF

TR
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| L]
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TP s
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LI
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WHARF § PAD ANF 534

NORWAN WELLS
STASING ARER
0L WSITE

N

i)
COMPRESSOR PAD ™ -
ROAG _

[ERG I NN S

FHEN

Nl

i}, g




WHARE & PAD R¥P 7(9 ; ; : i
CFGH 2 | FT. GOOD HOPE T : . [ ! i
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8. FUTURE BORROW STUDIES

. | - Pipeline related borrow studies have been concerned x;vith the
‘] compilation of existing geologic and environmental data on borrow
sources. Most of this data is baséd on.airphoto interpretation and
a limited number of drilling l&gs. Future studies will be directed
J toward specific surface and subsurface information on each borrow

- source.

Site specific information will be obtained by surface investi-
gations, drilling and test pitting. The results of this:work will
provide information on the part of the deposit that is ihe most
desirable to develop, the amount of material present, and the
quality and specific engineering properties of the material.

Information related to environmental impact and development of pits

= . may also be collected at this time.
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Project 1.6.3 and 1.9.19

APPENDIX I
STRIP MAPS

1A-0241-~1001
1A-0241-1002
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