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ABSTRACT

A water availability study was conducted along the Pr1me Route of

the Arctic Gas Pipeline from Prudhoe Bay, Alaska, to the Mackenzie Delta,

Yukon Territory.

The purposes of this study were to:

1) identify potential water sources 'along the pipeline route,

2) determine the vohnnes of water available from these sources,

3) compare the volmnes of water available with the estimated

volmnes of \vater required,

4) assess the environmental impact, of lvater lrithdrawn from the

potential sources, and

--'" -
-ii

5) present recommendations regarding maximum withdra\val rates,

., construction procedures, etc., to minimize potential damage

to aquatic habitats.

The major conclusions and recommendations of this study are:

1) ,There are more than adequate quantities of water available to

meet the estimated water requirements of the pipel ine. Overall,

i
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2)

the total estimated water requirement of 5,508,000 bbl would

amotmt to slightly less than 1% of the approximately 550~967,000

bbl available in the lakes surveyed. In addition, the springs

surveyed discharge approxiinately 5,807,000 bbljday, slightly

more than the total estimated water requirement.

Water can be safely withdrawn ·from most of the lakes surveyed,

provided that no more than 10% of the total voltnne of anyone

.lake is withdralm.

3) Water can be safely withdrawn from most of the springs surveyed

provided that;

a) water is withdrawn from a single point dmmstream of fish
concentrations and spawning areas, and that collection areas
are screened to prevent the entry of fish,

b) natural spring channels are not excessively rechanneled or
closely paralleled by access roads~

c) angling is strictly prohibited.

It is further recommended that;

1) additional site-specific biological, hydrological and engineering

studies be conducted as final selections of water sources be made;

2) during the development of water sources and during water lvithdrawal,

locations with known spmming or ovenvintering populations of

fish be indiVidually monitored by a fisheries biologist familiar

with the lakes and springs of the North Slope.

ii
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lvinter construction of the proposed Alaskan and Canadi(J11 Arctic Gas

Pipeline will require large supplies of fresh water for the construction

of ice and snOVi roads and for domestic use in the· construction camps

themselves. Other major uses of water include hydrostatic testing and

ditch flooding. Overall water requirements will be greatest in the

first months of the winter when the ice and snow roads are under

constTUction~ and diminish later in the winter. In some cases,

construction camps will require dependable supplies of high quality

\'later throughout the winter.

The purpose of this study,v'as to identify water sources along the

proposed pipeline route and to assess their withdrawal potential in

relation to the estimates of water requirements prepared for each

piepline segment and camp along the pipeline route from Prudhoe Bay to

the west side of the Mackenzie Delta.

The study ,vas based on a review of the pertinent literature and

field surveys along a 300 mi by 10 mi corridor from Prudhoe Bay, A1aska~

to the Mackenzie Delta, Yukon Territory (Figure 1). The objective of

these field surveys was to obtain the following:
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FIGURE 1. Study ATea. The pipeline route from Prudhoe Bay, Alaska,

to the Mackenzie Delta, Yukon Territory.
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,

a) depth information for lakes considered potential \Vater sources

b) discharge information fo1' springs considered potential water

sources

c) water sa.mples from lakes and springs to determine basic water

chemistry

d) information on fish utilization of lakes and springs considered.

t:ent

]\dclition.:Jl :iTlicrc:"nation il1Cll.lCling cliscl1aTges 7 ice thiclQl.ess, 311d

water chemistry h-as obtained during a joint N\.G and United States

Geological Survey (USGS) winter trip to r\1aska during Novemoer, 1975.

Aquatic Environments Limited personnel \Vere present during part of this

trip and the information obtained has been incorporated into this report.

In addition to fisheries i~formation obtained during the course of

this study, data are available from previous fisheries surveys along the

pipeline route in Alaska and the Yukon Territory. These data aTe

referred to in subsequent sections of this report.

For this study, fisheries effort consisted of the following:

a) gillnetting lakes which were. potential \Vater sources, and for··

which no previous fisheries information had been gathered, and

b) surveying springs during the fall of 1975 to determine the

distribution of fish.
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Some sprlngs along the pipeline route are already knO\~ to be

Spah'l1ing and ovenvintering areas critical to the survival of populations

of Arctic char and graylill.g (Craig 1973). In addition, some of the

deeper lakes along the pipeline route support ovenvintering populations

of one or more species irlcluding }\rctic char, lake trout, grayllng)

Iv·hi tefishes, ciscoes , pike; pond to;; ,md sticklebacks G,lcCC'Tt e!;cu.
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METHODS

During the fall of 1975, AEL conducted field surveys at 50 lakes

and 19 springs along the Arctic Gas Pipeline Route from Prudhoe Bay,

Alaska, to the Mackenzie Delta. Generally, in areas where there was an

ablIDdance of potential water sources, only a few of the larger lakes

within a 5 mi strip on either side of the prime pipeline route w'ere

examined. In areas where potential sources lvere few, the corridor l'las

expanded to encompass the nearest lakes or springs, that could be

considered potential sources of water.

A helicopter equipped with floats was used for transportation and

as a platfonn for sounding water depths and obtaining samples from lakes.

Depending on their size, lakes l'lere sotmded at three to six stations along

the longest axis. Average depths were calculated from these sOlmdings,

and, along with areas (obtained from 1:50,000 scale maps using a planimeter),

used to calculate vohrrnes.

Water samples l\jere taken witha3,R. Kemmerer bottle at a depth of 1m

near the centre of the lake. Dissolved oxygen values and temperatures-'

were determined in the field using a Hach OX-IO Dissolv,ed Oxygen Kit and

a pocket thennometer. 1'[a ter samples tCl.ken for suspended sediments,

turbidity, conductivity, pH, and dissolved organic carbon lvere preserved

and returned to Calgary for analysis.
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Each lake was fished for approximately 24 hr using a standard

gillnet gang of six 2S ft panels of 1, l~, 2, 2!z, 3!z and 4~ in. stretch

mesh monofilament. A 20 ft nylon marquisette minnow seine was used to

sample the shallows of the lakes wherever substrate conditions and w'ater

depth allowed. Captured fish "\Vere identified, measured and released

alive whenever possible. Selected specimens were kept .for detailed life

history analysis as described by McCart and Craig (1973).

Each spring was sampled for fish using a Smith-Root type VA Back-pack

Electrofisher and a 20 ft nylon marquisette minnow seine. Since most of
. .

these springs have been repeatedly examined during previous fisheries

surveys, only in unusual cases were fish kept for detailed life history

analysis. Most fish were identified, measured, and released alive. In

the course of this study, the main emphasis was on verifying the presence

or absence and longitudinal distribution of fish in each spring. The

distribution of fish within a spring is important because it may limit

lmere, when, and hmV' much "\Vater can be lvithdrawn without affecting fish

populations.

Water samples for suspended sediments, turbidity, conductiVity, pH,

and dissolved organic carbon 'fere taken from each spring at an orifice

and preserved for analysis in the laboratory . Dissolved oxygen

concentrations and temperature were measured and recorded in the field.

At the' end of each day, dissolved organic carbon samples (100 ml) from

lakes and springs \'Jere preserved by freezing, and sent to Chemex

Laboratories Limited in Calgary, Alberta for analysis. All other water
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"
samples (500 ml) were preserved 'with I mg of 0.4% copper sulfate

solution and shipped to the AEL laboratory. Tests perfonned in the

laboratory included specific conductivity (Beckman RB4-250 Solu-Bridge),

pH (Radiometer pH Meter, type 29, lvi'th GK231lC electrode), turbidity

(HachModel 2100A turbidimeter), and suspended sediments (gravimetric

method, dried at 180°C).
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RESULTS A'JD DISmSSION

Water Quality

Water quality data are summarized in Table 1. In general; the lvater

in the lakes sampled lvas of high quality and slightly alkaline (pH 7.4 to

8.5) in character. Two were slightly acidic (pH 6.2 to 6.7). Except for

some suspended material stirred up by Have action, turbidity and

suspended sediment values were tmiformly low. Specific conductivities

ranged from a lm-'i of IS to a high of 50411mhos/an. Some of the lakes were

slightly stained, yellm'i or brmvn, probably as a result of decay of

organic materials.

Of the springs sampled, all those that lvere potential water sources

had high quality water. Conductivities ranged from 29 to 399}.1TI1hos/an and
..._;.;.:a.-.-","

turbidity .values and suspended concentrations were lm'i. All springs

sampled lvere slightly alkaline .. One small hotspring, located

approximateiy 30 mi south of Milepost 120, was sampled. This spring

flows into the Okpilak River near the base of Mt. Michelson. The

temperature of the \vater lvas 48°C (118°F) at the spring orifice. Because

of its distance from the pipeline route and its small discharge

(.008m3/~ec .3cfs) this spring has little potential as a lvater source for

pipeline development.
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TABLE 1. Continued.
Water Turbidity Susp. Dissolved

Sample Temp. Shaken Settled Solids Org. Carbon
Location/~li1epost No. , ' Date (OC) O2 Condo pH (FlU) (FW) mg/l llg/lc

Lake 26 S-361 22 Aug. 6 12 441 8.0 5.0 3.6 1.8 2.5
2 mi. N 32.0 Y-41

Lake S-52 22 Aug. 6.5 13 504 8.2 14.0 8.7 6.4 3.5
2 mi. N 34.0 Y-24

Lake S-358 22 Aug. 6 22 . 132 7.9 3.4 3.1 2.0 7.0
1 mi. S 39.0 Y-23

Lake S-331 21 Aug. 6 13 188 - 4.8 2.7 2.2 4. a "
2 mi. N 47.0 Y-28

Lake S-338 21 Aug. 7 13 197 8.1 3.4 2.3 <1. a 3.5
0.5 mi. N' 51. a Y-22

Lake 317 S-334 21 Aug. 6 11, 296 - 9.8 4.8 ' 6.2 3.0
1. 5 mi. S 53.0 Y-38

Lake S-178 21 Aug. 6 12 103 r, 2.4 1.4 <1. a 2.5-
1.5 mi. S 62.0 Y-29

'Lake .; S-175 21 Aug. 6 12 ZOO - 8'.3 2.9 9.8 3.5
1. 5 mL S 63.0 Y-57

KatakturukSps.W.Fork . S-173 20 Aug. 2 12 260 - 0.62 0.25 1.3 1.0
5 mi. S 86.5 Y-55

Katakturuk Sps. E. Fork 5-336 20 Aug. 5 11 Z93 - 1.Z 0.Z4 <1.0 0.5
5 mi. S 87.0 Y-16 f...'

0

(Continued)
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TABLE 1. Continued.
Water Turbidity Susp. Dissolved

Sample Temp. Shaken Settled Solids Org. Carbon
Location/Milepost No. Date (0C) O2 Condo pH (FTIJ) (FTU) mg/l lJg/lc

Sadlerochit Sps. S-273 20 Aug. 14 10 399 - 0.49 0.26 <1. 0 2.0
6 mi. S 111. 0 Y-58

Hula Hula Sps. 'S-340 20 Aug. 2 10 231 - 1.4 1.0 5.8 1.0
1 m~. N 116.5 Y-53

Ok~ilik R. (Hot Sps.) 26 Sept. 48 l.S 680 8.4 2.3 1.8 6.5
30 mit S 120.0

Lake S-91 17 Aug. 9 10 120 - 8.7 5.4 4.5 5.5"
4 mit N 131.0 Y-20

Okerokovik Sps. S-88 17 Aug. 1 6.5 278 8.3 0.4 0.25 <1.0 ' 1.5
@ 138.0 Y-52

Ekaluakat Sps. S-5l 17 Aug. 2 8 336 - 0.62 0.26 <1.0 2.0
5 mi. 8 162.0 Y-51

Kongak'Ut Sps. 8-202 16 Aug. 4 11 231
,

8.2 4.6 1.3 2.2 1.5
4 mL N 173.0 Y-54

Kongakut Sps. S-363 16 Aug. 2 6 257 8,5 0.82 0.6 <1. 0 0.5
6 mi. S 174.0 Y-9

Clarence R. Sps, S-354 16 Aug. 10 10 257 8.4 1.3 0.89 <1. 0 2.5
5 mi. S 190.0 Y-9

Clarence Sps. S-262 25 Sept. 2 11 i

9 mit 8 192.0 ~

; ~

I
I

(Continued)
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TABLE 1. Continued.

Water Turbidity Susp. Dissolved
Sample Temp. Shaken Settled Solids Org. Carbon

Location/~lilepost No. ' Date COC) 02 Condo pH (FTU) (F11J) mg/l ].lg/lc

Lake 8-166 15 Aug. 10 10 124 8.0 3.6 2.3 5.8 2.5
2 mi. N 192.0 Y-19

Lake S-96 15 Aug. 11 10 211 - 2.5 1.2 <1. 0 7.5
2 mi. N 193.0 Y-ll

Lake ' S-337 15 Aug. 11 10 236 - 5.4 2,6 5.8 1.5
4 mi. N 193.0 ' Y-14

"

Craig Ck. S-1003 9 Oct. 2 .. 11 250 8.0 8.0 0.3 22.7
3 mi. S 197.0

Spring S-387 10 Sept. 5 10 265 - 0.7 0.3 1.3 1.5
2 mi. S 198.0

Lake S-227 10 Sept. 4 10 78 - 2.1 1.2 <1.0 4.5
2 mL N 214.0 Y-74

Fish Ck. Sps. S-186 10 Sept. 5 9 271 - 0.8 0.3 1.2 2.5
2 mi. N 217.5 Y-35 '\

~h1co1m R. Sps. S-391 9 Sept. 5 10 237 - 0.4 0.6 <1.0 0.5
2 mi. N 225.0 Y-42

Firth Sps. 2 S-394 9 Sept. 1 11 325 - 2.7 1.1 2.8 2.0
2 mi. N 227.0 Y-27

Lake 103 S-389 10 Sept. 3 10 86 - 1.8 1.3 <1. 0 2.5 f-"

2 mL S 231. 0 Y-49 N

(Continued)
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TABLE 1. Continued.

Water Turbidity Susp. Dissolved
Sample. Temp. Shaken.Settled. Solids Org. Carbon

Location/Milepost No. Date COC) 02 Condo pH (FTU) (FfU) mg/l llg/lc

Firth R. Sps. S-333 . 10 Sept. 5 9 29 - 0.9 0.5 1.5 1.5
2 mi. N 233.0 Y-71

Lake N/T 10 Sept. 2 10
1 mi. N 233.0

Lake 111 S-388 9 Sept. 2 11 110 - 7.1 4.5 5.2 2.5
1 mi. N 240.0 Y-44

'.

Lake S-364 9 Sept. 3 10 90 - 1.6 1.2 <1.0 4.0
l'mi. N 242.5 Y-73

Lake S-379 9 Sept. 3 11 185 - 3.8 ,3.1 1.1 7.5
1 mi. E 250.0 Y-30

Lake 109 S-385 9 Sept. 3 11 70 - 5.0 2.7 4.1 3.5
2 mi. N 252.0 Y-69

Spring R. Sps. S-390 9 Sept. 2 11 35 - 0.8 0.8 <1.0 1.5
2 mi. N 256.0 Y-G8

,

Lake S-386 9 Sept. 2 11 153 G.7 1.9 1.4 <1. 0 6.0 .
1 mi. N 259.0 Y-67

Bloomfield Lake S-215 l~ Sept. 3 10 190 - 8.7 5.1 6.8 2.5
3.5 rnL N 264.0 Y-26

CrOi'I R. Sps. S-203 9 Sept. 2 12 271 - 0.7 0.6 <1. a 1.5 t-'
VI

2 1111. N 268.0 Y-66
(Continued)
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TABLE 1- Continued.

Water Turbidity Dissolved
Sample Temp. Shaken Settled Solids Org. Carbon

Location/Milepost No. Date (OC) O2 Condo pH (FfU) (FrU) mg/1 lJg!lc
.

Lake 101 S-89 4 Sept. 7 11 41 - 8.1 5·.5 3.1 5.5
2 mi. S 272.0 Y-72

Lake S-97 4 Sept. 6 11 122 - 9.1 5.6 3.8 4. O.
2 mi. S 274.0 Y-70

Lake S.;,83 4 Sept. 7 11 30 - 7.1 4.6 3.2 4.0
2 mi. N 281. 0 Y-64 ,

.Lake S-330 4 Sept. 7.5 12 28 - 8.6 5.7 1.6 5.0
1 mi. N 289.0 Y-63

Lake S-355 3 Sept. 9 10 25 7.0 3~8 ~.1 1.8 5.0
1. 5 mi. E 290.0 Y-50

Lake S-380 3 Sept. 8 11 36 - 7.0 3.7 5.7 5.5
5 TIlL N 295.0 Y-61
(Shallm.,r Bay Route)

Lake S-270 5 Aug. 10 11 15 6.2· 5.4 3.9 8.2 5.0
1 mi. S .302.5 Y-1
(Shallow Bay Route) .

Lake S-201 3 Sept. 8.5 11 83 - 9.1 4.8 7.0 3.5
3 mi. N 306.5 Y-46
(Shallow Bay Route)

Lake S-274 7 Aug. 9 10 82 8.6 22.0 12.0 86.4 13.0 ....
.p

3 mi. S 307.0 Y-7
(Shallow Bay Route)

(Continued)
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T..'\.BLE 1. Continued.

Water Turbi~ity Susp. Disso1vcd
Sample Temp. Shakcn Scttled Solids Org •.Carbon

Location/~li1epost No~ Date (OC) O2 Condo .pH (FTU) (FfU) mg/1 lJg/lc

Lake S-269 7 Aug. 9 10 61 7.2 78.0 34.0 27.6 21. 0
1 mi. N 313.0 Y-8
(Shallow Bay Route)

Lake S-335 4 Sepia 7 11 38 7.1 12.0 7.4 4.8 11.0
1 mi. S 315.0 Y-40
(Shal1mv Bay Route)

Lake S-54 3 Sept. 9 10 61 - 8.6 6.7 2.9 S.O
3.5 mi. S 315.5 Y-65
(Shallow Bay Route)

Lake S-341 3 Sept. 8 12 35 - 8.4 4.7 6.5 7.5
3.5 mi. S 318.5 Y-45
(Shallow Bay Route)

t
tl
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In g~neral, only minimal water treatment (e.g. filtration and

chlorination) should be necessary to provide potable 'vater for domestic

use in the construction Glmps. However, water quality in lakes

deteriorates ilJ. l'iinter as minerals Dnd solids become concentrated In the

free Hater beloh' the ice covel', so that some additional water treatment

may be necessar/ in 8Teas 1\ihere no ground,vater sources are available faT

d01T,cstic use"

Water Availability by Spreads

In this section of the report, each segment of the prime coastal

pipeline corridor is examined relative to:

a) the volt..rrnes of water available in the lakes and streams surveyed,

b) the proportion of the available water required for pipeline

development,

. c) any additional or alternate water sources that might be

considered,

d) special environmental considerations (e.g. critical spawning

and ovenvintering areas for fish,

e) specific recommendations regarding ma~imt..rri1 withdrawal rates,

construction procedures, etc., which minimize the potential

damage to aquatic habitats.

Detailed Appendix tables have been prepared which show water

requirements, \vatervolumesavailable in lakes, discharge rates of springs,
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and fish utilization of potential \vater sources along the pipeline route.

f\ppendix Table 1 shows the uses and estimated monthly ·water

requirements for each section of pipeline during various phases of

construction.

ice accUTllulations of .73 and 105m.

Appendix Tabie 3 shows the depths, velocities, and discharges of the

springs surveyed during the course of this study. SlUT!!1laries of the

infonnation in the Appendix tables are presented for each segment of the

pipeline route in the following .section-hy-section discussion.

AppendL~Table 4 summarizes water availability information from a

joint USGS/MG hydrological survey in November, 1975.-

Appendix Table 5 summarizes fisheries information for each potential

water source along- the pipeline route.
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Spread 8: ~lilepost 0 to S6

This segment of the proposed Arctic Gas Pipeline extends south~!d

east from Prudhoe Bay to the vicinity of the Canning River. The area 1S

characterized by low-lying coastal plain dotted I-lith numerous shallm,r

la..l.ces. Figure 2 (a and b) shO\vs the location of the lakes surveyed lfl

tlL~S sect

requirements for pipelLTle development (Table 2). . As indicated in the

table, only small percentages of the total available ivater are required

and the mean dral,'idmvTI i\lould be miniJnal. In mid- and late ,,<,inter, however,

conditions change and water supplies are more limited. Appendi..x Table 2

shoHs that up to 88% of the average volume of the lakes in this segment

is frozen after ice accumulates to a depth of 1. Sm, and seven of the 19

lakes freeze solid. It is likely, therefore, that in many years, most,

if not all, of these lakes could be frozen solid by the end of the winter.

Hobbie (1962) conducted limnological studies spanning parts of three

i'linters on Lake Peters, a deep Arctic lake in the Brooks Range, Alaska.

Hobbie fOlffid that 90% of the ice thickness was produced in the first four

months of winter, and reached a ma..'Cimum thickness of up to 2m by May

(Figure 3). He also fOlmd a relationship between the amount of snow

accumulation on the ice and the rate of ice production: In 1961, for

instance, \<lhen there was a heavy snowfall, the ice Has thirmer than in

1959, a year of light snowfall. Thus, the greater the snow acctunulation
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Figure 2a. Locations of ,vaterbodies surveyed beu{een Milepost 0 and 56.
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Figure 2b. Locations of waterbodies surveyed between Mileposts 0 and 56.
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Lake
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All vO}Ui:";(:.

Surface Area }.'!ean
(m2 x 1000) Depths (m)

1,164 1. 25

1,265 1.8

2,409 2.0

2,489 1.5

1,867 1. 85

803 1.4

642 1.9

1,485 1.7

522 2.1

1,224 1.6

1,465 1.8

201 0.6
442 0.8

1,445 1. 25

682 0.5

301 2.0
361 1.9

321 2.4

321 1.6

5

8

6

247

189

51

234

198

Water Availability. Spread 8. Milepost a to 56.
Barrels.

Volume Number
Required of Lakes

17-34

MILEPOST

TABLE 2.

0-17
Camp 0

C8J'11P 44

34-56
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Figure 3. Ice buildup and melt at Lake Peters, Alaska, 1959 to 1961

(Hobbie 1962).
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and the earlier in the season the aco.nnulation begins, the thinner the

ice 'vill be. Particularly in years of light snmvfall then, the carrps

plarmed for lilileposts 9 Clnd 44 may have to develop alternative '\Yater

supplies in the late \vin"cer months. One method of retarding ice

23

The precise extent of the free \vater in these drainages and the

potential of sub-gravel water as a ''later source is not known, although it

appear to vary. In November and April of 1973, for exanTple, no flow \\'as

fOill1d atpipelL~e crossings in any of the drainages crossed by the

pipeline from PrucL1.oe Bay up to and including the Carming River (Ward

and Craig 1974). In late November of 1975, however, a flo\<l of 228 cfs

was measured in the Carming River at the pipeline crossing. In addition,

tHo smaller drainages, the Shaviovik River and Kavik River, at Nileposts

36 and 37, had discharges of 12.2 and 0.5 cfs. In the West Channel of

the Sagavanirktok River, at the pipeline crossing, there was approximately

.9 m of free water under. 7 m of ice. The velocity of the 1-vater was lmver

than the threshold velocity needed to operate the measuring instruments so

discharge, if any, could not be calculated (AppendL~ table 4).
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Adequate water for the section of pipeline between t,lileposts 56 and

could be detennined by geophysical programs (e,g. drilling and pumping

tests conducted in '''inter).

In the lakes surveyed bethcen l\hlcposts a ~md 56, the only fish

captlll"~(l ,.\P(;1-C: j1iru:~spine st.icJ\:lclJclck.. rrllese 5Fiall fish are 3_ppal·E:.ntl)'~

Spread 8: Milepost 56 to 112

At :Milepost 62, the pipeline route crosses the Canning River and

leaves the low, lake-studded coastal plain to enter rolling uplands

characterized by numerous ephemeral drainages. Only two lakes, two

springs"and possibly the Canning River itself can be considered

potential sources of water for this segment of the pipeline route

(Figure 4, a and b).

surveyed ,.;ith:L~ the pipeline corridor, AEL recommends that no more thaYl

10% of the total volume of 'vater be withdrmm from any given lake. The

10% limit is em arbitrary one. If it is observed, however; it is

unlikely that any' serious ecological 'damage l.".ould result from water

withdrawal anyNhere along the pipeline route.
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Figure 4a. Locations of waterbodies surveyed between Mileposts S6 and 11Z.
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Figure 4b. Locations of Ivaterbodies surveyecl betl,'leen i'-lileposts 56 and 112.
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t1:c C:"lSt

Despite repeatecisurveys, no fish have been captured or obserJed In

these springs, but they do support <L.'1 abu-Ddat'lt growth of ripariaJl

vegetation (similar to that shmvn in Plate 1), as well as populations of

benthic invertebrates.

83), h"ater requirer::ents are lcrrge. 111eclosest sources of water are "(";0

spTlngs 011 tl1.e I<a..t:~ktllTLl},= I~i\re~r :-~{J(}1Jt S 1;t~t sO\2tll o-f r,li1e1?Ost 87, en·? _..

73 can be obtained from the tHO la..\:es in the vicinity of Milepost 63

(Table 3). Beuveen t-lileposts 73 8.J'1d 83 (including the camp at Hilcpost

Since, even in sprlngs with no known fish populations, every effort

should be made to preserve as much as possible of the natural environment

of the spring, we recoI!1ITtend that water withdraHal be confined to a single

area as far dm'iTIstream as possible from the orifices, preferably at a

point just above the aufeis field. It may be possible to extract water

from a stuTIp or dugout adj acent to the spring channels, using intra

gravel flo\l1 and not disturbing the channels. Site-specific hydrological

surveys including gravel drilling and pump tests, should be conducted to

determine the feasibility of these methods of 'vater withdrawal.
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TABLE 3. Water Availability. Spread 8. Milepost 56 to 112. AU.'
Barrels x 1000.

Voltmle NLUTlber Surface Area Mean )\'jean
. MILEPOST Required of Lakes (m2 x 1000) Depth (m) Vo1LUTles \/0 ott ;j\'!t·.. _.._..~._" ~.. , ....- .

56-73 136 2 381 2.8 6,525 6,(.H2.

482 2.5 7,359

.ischarges are Imperial

0'lcan . Spring Daily
\:·.;~~Lclt?~~~l (m) Sources Discharge

O.O:·j

73-83 233 0

Camp 83 320 Katakturuk 354

83-12 414 a Sadlerochit 645

---------------------------------.,.-_._--_ .
'. c •••••••• ._. _

N
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,aGO obI) :Eor this section of pipeline. The:

~ t· ·c.~c:·.lit

!ro;;: c:. slng

. .
entlre I-,-ater requl:r.-e;'-'2nt

rat.e o~f

Mter a safe 'vithdrawal site has been selected, collection ponds

29

111e stretch of pipeline trom :'-lilepost 83 to 112 has no known water

There are, however, some important environmental considerations.

sources except for Katakturuk Springs, already described, Hhich lie just

to the west, uncl Sadlerochit Spring 'vhich rises approxinatcly 7 mi south

of r.1ilepost Ill. Sadlerochit Spring lS a large, wanmvater spring (10 to

discharge of 1\9.nn \-;ate1' keeps the spring chalLnel open for at least 5 ml

char similar to those described by McCart and Craig (1973) as well as a

and the inlet to the pump should. be screened to avoid pwnping fish out

during the ''linter, providing 3...11 excellent source of water close to the

small numbers, however, as far dmvnstream as the aufeis field.

sizeable oven.,rintering population of grayling, mostly juveniles. During

fisheries surveys in the fall of 1975, these fish were concentrated in

the upper one-third of the spring. Fry and juvenile char occurred ill

of the spri.l1g channel. The screen· or barrier should be far enough from

The spring is inhabited by a large population of stream-resident Arctic

pipeline route.
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preclude drcl\'iing the £loI'J dmm

::."

to de\,;ater char redds .in the main channel,

30

The SadlerochH Spring area is one of a mnnber of Alaskan North

to prevent the passage of yOlmg-of-the-year char.

against the screen. Mesh size of the screen should be 1/8 in. or smaller

This segment 'of the pipeline route has fewer and smaller \<later

the pUlTlp to ensure that the velocity of the 'vater passing through the

screen won't result in small fish and fry becoming exh3usted and pinned

considered to have distinctive ecological and geological characteristics.

River, Kadleroshilik River and Plain, Jago River and Clarence Plain are

1Ti3 ill

Slope areas under consideration by the National Park Service as

Natural Landmarks. Sadlerochit Spring, along ''lith the Sagavanirktok

If necessary, the two large springs just beyond the ends of this pipeline

Spread 8: Mileposts 112 to 168

requirements (Table 4) although transport distances will be considerable.

sources than any other segment of the route. Within the pipeline

corridor, there are only three smallspring sources and one lake (Figure

5, a and b). TI1ese water sources, however, are adequate to meet the
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Figure Sa. Locations of waterbodies surveyed bebveen Mileposts 112 illlQ 168.



J

]

J
]

J

n.,-...-.

tJ

[l
~

J

fl.u

J-

:]

]

J
J

)

. ;-. _' : ~" :l-:,\~~ >';~



J
]

.]

J
]

J
D
U

o
]

f]u

[]

]

]

]

]

]

U
c]

32

Figure Sb. locations of waterbodj.es sur/eyed betw'een Mileposts 112 2J1d 168.
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TABLE 4. Water Availability. Spread 8. Milepost 112 to 168. All
Barrels x 1000.

volumes are Imperial

Vo1tnne Ntunber Surface Mean Per ec:'i j' Spring Daily
MILEPOST Required of Lakes Area (m2

) Depth (m) Voh.une RequlLi?2' . Ll S()u,rces Discharge

112-129 241

Camp 129 341 0 tiu!:.1 !Iula 153

129-146 241 1 763 1.6 7,456 3,;2 C",;','okovik 50

146-168 52 a L-::lluakat. 432

tN
tN
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fOT this section of pij:;eliIlc development. Hula Hula Sprillgs have a

discharge of 8.pproxim3.tely 150,000 bbl/day, more than adequate to handle

the expected mCL'Cimum daily water requirement of about 15,000 bb1/day.

Seb'111ent, Sadlerochit Spring and the large groundwater sources in the

Kongah'Ut Delta, em be used to augment the Ivater supply. The only other

possible sources of Hater arc a small number of \videly scattered lakes

10 to 20 mi north of the pipeline route.

34

Even though no fish were observed in the Hula Hula Springs during

the survey in November 1975, they are a potential ovenvintering area for

Arctic char. Conversations with native fishermen in the village of

Kaktovik on Barter Island indicate that in past years this spring was

used by small numbers of ovenvilltering anadromous Arctic char. .At

present, most of the Hula Hula River char population ovenvinters in a

second larger spring about 25 rni further upstream (south) of the pipeline·

crossing.

AEL recommends that water be taken from a point just above the

aufeis where the spring channels converge, or from a sump dug in the

gravel alongside the active channel. If water is Ivithdr~H~]1 directly from
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Okerokovil-c River lyirlg close to the pipeline route at t'.1ilepost 138. This

spring discharges approximately 50,000 bbl/day and is apparently

uninhabited by fish. The spring has a number of cha...rmels which rise from

small orifices and wind their way independently toward the aufeis field.

}:: .•.. --' ,: _. --"

3S

the spring channel, h'e recolfunend that the pump intake be screened to

prevent the intake of fish. To preserve tbe spring area in as natural a

condition as possible, rechOJmelization or collection pond construction

should be avoided.

Once again, AEL recommends that the area of the spring near the

orifices be avoided~ Any rechannelization in the permanent spring

channels could destroy plant and animal communities associated with them.

In order to preserve as many of the natural channels of the spring as

possible, \.vater should be withdrmvTI either further dmvnstream where the

spring channels enter the river floodplain, or from a sump in the gravel.

The water requirements bet\veen Mileposts 146 and 168 are small

{52,OOObbl). The nearest source of \vater is the Ekaluakat River Springs

located about 5 mi south of Milepost 162. These large springs Here
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1~er

site for

I; "
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Spread 9: Mileposts 168 to 190

TI1is segment of the pipeline route crosses the upper end of the

Kongakut Delta then drops dmm out of the rolling uplands to the flat,

marshy, coastal plain. There arc a nlunber of potential sources of water

in this region (Fi6,T1Jre 6).

flowing at a rate of approximately 432,000 bbl/day \vhen surveyed. The

Ekaluakat Springs are, hO\'icver; some of the most environmentally

sensitive sprmgs on the AlasbU1 portion of the pipeline route. They

If this spnng lS selected a~ a \'Jater source, then detailed surveys

should be carried out during the Final Design Phase to fix the timing wid

location of spa\vTIing. Provisionally, ilEL recormnends that water be

,~ithdra~TI from this spring only.below those areas utilized by Artie char.

In this \vay, deHatering of char redds and sedimentation of spawning &id

ovenvintering areas could be avoided. As mentioned before, fish should

be prevented from entering collection ponds and the vicinity of the pump

intake with screens or barriers. A simple method might be to take

advantage of intragravel flow by placing a Slunp in the gravel downstream

near the aufeis.
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Figure 6. Locations of lvaterhodies surveyed bebveen Mileposts 168 and 190.
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A large source of grOlmdtvatcr is located in the KongQkut Delta

approximately 7 mi north of r.lilcpos t 174. This source has a discharge

in excess of 1,500, (JOO bhl/day. FOllr ,lays t £1m'l \.,ould provide all the

water needed for construction of tIle Arctic Gas Pipeline from Prudhoe

::Ln. T\~::_·.J. ta c~> ~ ::<~~; :-.. ~ '.: a of }~S h~,~_: :~:-.=:~... .. T __C

distance to the east end of this scgl',ent lS prohibitive, Jchere are a

number of la.\es three to four miles north of l'.Iilepost 193 that could be

used. The volume of "fater available and the requirements for this

segment of the pipeline appear in Table S.

38

Ward and- Craig (1974) describe the Kongal'llt Delta Springs as

important rearing and ovenvintering areas for large numbers of juvenile

Arctic char. If pumping facilities are used in this area, water

collection areas and pump inlets should be screened to avoid drawing fish

into the PUmps. Care should be taken to avoid diversion \\forks or

excessive pUmping from one channel that might Tesult in dewatering those

channels with ovenvintering fish.
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TABLES. Water Availability. Spread 9. Milepost 168-190. All disci::ll:>'~;S :jiid volumes are Imperial
Barrels x 1000.

rvULEPOST Volume Required NLunber of Lakes Daily Discharge-_., " " .•.._._~---~

168-177 16 a t.. 1,558

C8mp 177 156 281

177-190 34 0 C};1TCnC(; 37
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Coastal Plaill naYTCYViS to a l-:iJtl1. of 5 lui ~

Spread 9: Milepost 190 to 224

This segment of the pipeline corridor contimtes along the Coastal

Plain close to the Beaufort Sea. In the vicinity of tvlilcpost 210) the

n
1
]

J
]

J
R.. 
U

From Milepost 207 to 216 (including the camp proposed at rvlilepost 216)

water can either be drawn from the lake locatcd about 2 mi north of

surveyed could supply the total -h'ater requirement with only 1.5 days I

discharge.

Between Mileposts 190 ::md 207) large volumes of water are available

from the lakes located 4 mi north of t-.lilepost 193. There are also two

small springs in the area, one on Craig Creek and one on a tributary of

Craig Creek, about 3 mi -south of Milepost 197. These springs emerge from

multiple orifices, generally into divergent channels, to wind independently

across the floodplain to an aufeis area. Although the springs appear to

be uninhabited by fish, aquatic and riparian vegetation and benthic

invertebrates are abundant. To avoid disturbing the vegetation and

invertebrates in the channels, AEL recommends that, if possible, water be

withdra~in from a sump located on the floodplain.
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Figure 7. Locations of watcrbodies surveyed bet\veen Mileposts 190 and 224.
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TABLE 6. Water Availability. Spread 9•. Milepost 190 to 224. All vo)::
Barrels x 1000.

VollID1e Number Surface Mean Meari !/c~r '.'--'

·MILEPOST Required of Lakes Area (m2
) Depth (m) Vohunes VoluP1c !~ ;l

c' .i.:)charges are Imperial

>ican Spring Daily
ini':I~ ..D.~) Sources Discharge

190-207

207-216

Camp 216

228

118

201

3

1

1,204 2.7 19,869

521 2.8 8,929 20,695 -,,(

2,369 2.3 33,286

SSO 2.8 9,410 9 }410

n~ O~;

t-,

Craig Cr. 50

Craig Cr. Trib.175

o

216-224 144 o Fish Creek 236

..".
N
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is a critical spc:nming and ovenvinterillg area for Arctic char and shoulcl

not be utilized as a water source.

Milepost 215 or from the sprmgs on Fish Creek, 2 mi north of i·.lilepost

217.5. The DEW Line site at Komakuk uses this lake for its Hater supply,

hO\~ever, so there may be some conflict over water use, especially in mid

winter when most of the water is frozen.

t'n

Bet\'leen Mileposts 224 and 246, water requirements are small,

totalling 37,000 bbl. While it is apparent that anyone of the

.sources surveyed (Table 7) could fulfill all the \Vater requirements

Spread 9: f-Iileposts 224 to 280 .

After crossing the Malcolm and Firth River deltas, the pipeline

route veers away from the coast and re-enters the rolling uplands. The

terrain differs from similar terrain on the Alaskan side of the border in

that upland lakes are more abundant. Many of these lakes are deep and

harbour ovenvintering populations of fish. TIlere are also springs

within this portion of the pipeline corridor that are potential sources

. of water for pipeline development (Figure 8, a and b).
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FiguTe Sa. Locations of wateTbodies surveyed betl';een ~lileposts 224 and 280.
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Figure Sb. Locations of \vaterbodies surveyed beuveen ~lileposts 224 and 230.
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TABLE 7. Water Availability. Spread 9. Milepost 224 to 280. ]\i

Barrels x 1000.
·,pd (li~~cl1arg8s are Imperial

Volume NtTInber Surface
~!ILEPOST Hequired of Lakes Area (m2

)

Mean Mean
Depth. (m) Volumes Volu:I/'~

J\fC:li)

ill 'rl':." .___. ._. __-'-0':.:2

Spring Daily
Sources Discharges

224-246 37

246-263 236

Cmnp 263 220

263-280 275

6

4

3

125

50

175

688

250

300

2,500

150

500

488

2,050

4,013

1,675

4.3

13.6

1.8

2.9

2.3

2.2

2.7

2.3

2.2

2.4

2.4

3.1

1.3

3,2811

4,1511-
1,924 I).f).;

12,182

3,513

4,033

42,800

2,475 14,7!

6,721

7,149

30,062 3G!

76,004

13,305

U,Ci2

,"., ,

(\ ';,

r·1:.tlcolm R.

Firth 2

Firth Delta

Spring R.

Crow River

342

400

868

91

135

.j::

o
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Tne next spnng liesmid-'.vay betl..;een the 1',Ialcolm and Firth

t()

rivers, I mi north of Milepost 228. This spring is a critical

spawning and ovenvintering area for anadrcmous Arctic char. On

for this section, several of the springs and lakes serve as critical

October 9, 1975, char l..;ere found actively spawning throughout the

open water of the spring, and redd sites in the Channel (Plate 4)

extended dmvTIstream to and beyone the point \Ilhere the channels were

frozen over. During earlier surveys carried out in the fall and

winter of 1972 and 1973 (McCart et at. 1974), no adult fish were

found in the open water of the spring. Juveniles and fry ivere

present, however, and since there are deep pools above, in, and

below the aufeis field, it 'is likely that the adult anadromous char

oven,rinter in these pools under the ice cover. This spring may also

support a stream-resident population of Arctic char as several small

male char Here captured during surveys in 1975.

The Sprill.gs on the cast side of the Malcolm Delta, for example,

spmming and ovenvintering habitat for fish.
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is not directly associatcu l'iith a r.\ajor river system. The fish

utiliziJlg tr:-is sp-rin~~ jJ(lY 1)(; 3. sep:rr~.lte pcpLll;.ltion frcr:-! t1lJ_t

48

In some respects, this spring lTI unique. It is closer to the

coast than other areas \\here Arctic char are knotvTI to SpCllvTl, and it

Two lakes, Lake 103 and Lake 104, located 2 mi south of r1ilepost

231, support slow-growing populations of lake-resident .Arctic char.

Tr.ese lakes are both deep, Lake 103 averaging 4.3 m and Lake 104

averaging 13.6 TIl. If withdrawal is carefully regulated to less th~m

10% of the volurne of either lake, Ivater could be safely 'vi thdrawn

The springs in the Firth Delta (2 fil north of Hilep05t 233)

have a discharge of approxinutely 868,000 bbl/day. These sprmgs

(Plate 5) are not heavily utiljzed by ovenvintering fish, and water

can be safely withdra\vTl from screened collection ponds or from

sumps in the gravel. The entire Firth River drainage, however, is

under consideration as an Ecological Reserve under the International

Biological Program, 50 disturbance of aquatic habitats in the region

of the spring should be confined to as small an area as possible.
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from them. We would H::conuTlend,l hO\vever, that there be a strict

prohibition on angling in these lakes.

Four other lakes hel'e surveyed. In this area, one a mile north

The third lake, Lake 109 (2 mi north of Milepost 252) is both

smaller and shallower than Lakes 100 and 101. Unregulated water

withdrmval from a. lake of this size could draw water levels dO\'iTI

to the point lvhere conditions' could be tmfavourable to the survival

Three of the lakes in. this section support large populations

of fish during the summer. These lakes have never been fished in

the 1-vinter, but it is likely that at least some of the fish are

year-round residents. In the case of Lake 100 (5 mi north of

Milepost 255). and Lake 101 (2 mi south of Milepost 272), lake

volumes are so large that the total lvaterrequirement for this

section of pipeline would amount to less than 1% of their total

volume, a drawdown of only a felv centimeters.
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of fish. If, hOlvever, water 'vi tlldrawal is restricted to 10°0 of the toted

volume of the lake there should he no serious effects.

The constn1ction camp planned for the vicinity of Hi.lcpost 263 could

be developed as Hater sources for the camp at Milepost 256. These springs

had discharges of approximately 90, 000 and 135, 000 bbl/day \\Then they \\'ere

surveyed in August of 1975. Seasonal variation, hmvever, could be great.

During the October survey, for cxmnple, the Spring River spring had little

open \Vater and a small aufeis field, so that diminished discharge during

the winter months is indicated. Although neither of these springs. sl.'Pports

. an ovenvintering fish population, care should be taken to avoid unnecessary

. disruption of the spring channels and the aquatic vegetation and

invertebate populations associated with them.
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Figure 9a. Locations of \~aterbodies surveyed betlveen Mileposts 280 and' 336.
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Figure 9b. Locations of waterbodies surveyed bet\'Ieen Mileposts 280 and 336.
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rs Imperial Barrels x 1000.

Pcr cent ~'lean

.• !l:l~l.i(L..._ ..Ji~:quired DrawdO"\\11 (m)

TABLE 8. Water Availability. Spread 9. Milepost 280 to 336. I'. '1"'
1\ ..\. I

Volume Number Surface Menn
MILEPOST Required of Lakes Area (rn 2

) Dcrt J~J!~t__......
280-300 24 4 1200 2.1

Camp 300 310 275 4.0

113 2.8

750 1.9

300-319 270 8 2,275 1.1

2,575. 2.S

775 2.6

750 1.6

400 2.3

437 2.1

550 2.0

250 2. ~)

319-336 252 0

,.

; Cil) ~/

4.0

4.4

._~._--_.

0.09

0.09'

VI
lrl
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Spread 9: MIleposts 280 to 336

T\vclve lakes \·;ere; surveyed alan:; this scgment of the pipeline route

The second lake (6.5 mi north of Hilepost 309) has a population of

lake '",,·hitefish. However, this lake is deep enough and large enough to

permit withdrawal of up to 10% of the volume with little or no effect on

fish populations.

Steigcnberger et al. (1975) report catching one grayling in a third

lake (0.5 mi north of ~!ilcpost 321). HOIvever, no fish were caught in this

lake eluring the conrse of this study, so it is tUl1ikely that it is

suggest that they are suitable for ovenvintering. One lake (Plate 6) ~ 1 lit....

north of Milepost 290, has an average depth of 4 ill and was inhabited by

grayling during sunreys Ll1 1975. rn1is la1<:e, 'iihich lS typical of maliY

lakes in this region, is sufficiently deep to support ovenvintering fish,

but small enough to require regulation of water withdrawal. A ma"imum

'vithdra~val of 10% of the total volume of the lake would ensure adequate'

ovenvintering conditions for fish.
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regularly utilized by grayling. Water from this lake could be used to

supply the construction C1ITlp plarlI1cd in the vicinity of Milepost 300.

:'\ll of the water required by the camp (310,000 bbl) and all the Hater

requin:d for the section of pipe1ine between p,lileposts 300 and 319

(270,000 1)01) cOl-lId c.c;rie f-torr~ .:- 1.:1 ~'/ithou.t lJtiliziJ TI~Ol""e tha_i-:'" ~ ~_ ~~ ..-~

\;011.1I1e o·rtl1.Ci.11 10%

one source be i'1ithdrmm.

Beyond Milepost 320, the pipeline route lies close to the Hestern

edge of the Mackenzie River Delta. In addition to the adequate quantities

of water available in the lakes sunreyed.. there are large amoUIlts of Hater

available from both the western channel of the Mackenzie River and from

the numerous lakes in the delta.
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lakes surveyed. In addition, the springs surveyed discharge 5,807,000

bbl/day (or slightly more than the total estll1ated water requirements.

." ~.

56

CO~\CLUSIO~S A\JD RLCll'L'-ILNI\\TIO:JS

2) Water can be withdral,</Il from most of the lakes and sprmgs

surveyed (or from others) ,rithout serious enviroD~ental damage provided

proper safeguards and precautions are observed. The maximmn lake draw

down needed to provide the estimated water requirements is less than 10 cm.

Provided withdrawal is spread out among the sources surveyed, and that no
.-

more thlil 10% of the total volume is taken from anyone source, the effects

upon aquatic habitats (including waterfowl) should be minimal.

Besides the lake and spring- sources surveyed, other sources of \Vater

might be utilized (e.g. sub-gravel flow in rivers ,vhere surface flo1'/ is

frozen).
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site-specific biological, hydrologicDl arrd cnginceriJlg studies are Deeded

3) A prelimino.ry selection of \vo.ter sources can be ITIa.de on the

basis of the infor.mation provided in this report. However, additional

57

b) hydrological assessments df recharge rates,

seasonal and annual variability in spring discharge

rates, 3..l"'1d precise volumetric measurements of lakes

knmvn to be overwintering areas for fish,

c) engineering studies including geophysical and

drilling programs, as well as pump tests to determine

the availability of sub-gravel flows in river channels,

and studies to determine the feasibility of using sumps

in the vicinity of springs,

d) since a number of springs (including Hilla Hilla,

Malcolm, Firth, Spring and Crow River springs) are

located a short distance dOlvnstream (north) of the

pipeline crossings on these rivers, so'me attempt should

be made to find out whether or not the deep burial of

before
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the pipeline In river channels above these springs might

interfere "-Jith the aquifers that feed these springs.

11.: 'i"'L-.-_~-r",""" ...... h- rn'1'--~-"-'(--'!'-'~/'''''''' .,.--1-. 1
,,--\', 1,',·.",~_ ~,··r·'((-')-:-"'!J·-.-·.,..•r.,",,~,.. ,.·.l "'" ..•.:.'....•..:.:..,,;-, •.

~.) .l)U. .l.~_ll~:', L~l;':"-: ~",-",l :'_.;,"-,'-l_J...._~:i l-:~i.c:-::·:.:-.,~ __ ,-,-, - -~

spmvni..Tlg or oven'Jintering fish should be individually

monitored by a fisheries biologist fa~iliar \rith the

lakes and spru1gs of the North Slope.

c) Springs 101m-ill to support fish populations should

not be developed as sources of water if suitable

alternative sources are available.

d) When springs are developed as water sources, damage

to the aquatic environment can be minimized by:

avoiding rechannelization of natural spring
channels

. using sumps in the gravel dmvnstream toward the
aufeis and a\v'ay from the spring orifice

providing suitable barriers or screens to prevent
fish from entering swnps or collection ponds

. avoiding long parallels between spring channels
and access roads.
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Appendix Table 1.' Continued.

L.:.J LL.:.J L.:.J ~

Milepost/Water Use

(1979-1980)
56

.Testing

56-73
Ditch Flood
Snow Coat
Snow Roads

Aug. Sept.

Monthly Water Requj
(Thousands of Imperial

Oct. Nov. Dec. J,sl1

"

86

"1..,

Total
\Vater

.... _... ~L: .~\pr. Requirement

40

96

73-83
Ditch Flood
Snow Coat
Sno\\' Roads

83
Camp
SnolV' Roads

83-90
Ditch Flood
SnmV' Coat
Snow Roads.

gO-HZ
Testing
Ditch Flood
Snow Coat
Sno\'l Roads

16 17 9

244

186

37
10

86

61

37

56 Sf t;

,..,
I..

/

-;'j

20

6
2

233

320

90

324
0\
N
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Appendix Table 1. Continued.

Monthly Water RequiYCii'Cor; Total(Thousands of ImpcrinJ. jhi;C Water
~li1epost/Water Use Aug. Sept. Oct. Nov. Dec. .,-

r- 't.~, T~ : AUT. Requirement·.)iU··!
~--"",--~, ____a •• --,.- ._' ........._.~--~--

(1980-1981)
112
Testing it 0 40

112-129
Ditch Flood 2.'~

Snmv Coat
Snm1 Roads 184 24 241

129
Camp 16 17 9 37 56 52 20
Snow Roads 31 341

129-146
Ditch Flood
Snow Coat
Snow Roads 128 80 241

146-168
Testing
Ditch Flood 6
SnOlv Coat 3
Snow Roads ' 12 52

168-177
Ditch Flood 6
Sno\'l Coat 3 16

177 0-
v~

Camp '~: ;:0 156
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Appendix Table.. 1. Continued.

~ri1epost/Water Use

177-190
Testing
Ditch Flood
Snoh' Coat
S110'.',' Roads

Aug. Sept.

Monthly Water RequirCIT,(·nt:.
(Thousands of Imperial

Oct. Nov. Dec. Jan.

12

;\',11.', Apr.
.-. ~_._,----

1 ~-'~

Total
Water
Requirement

34

190-207
Ditch Flood
Snm·: Coat
Snow Roads

207-216
Ditch Flood
Snow Coat
5nml' Roads

216-Komak~k Beach
Ca'TID
S110\\, Roads

216-224
Testing
Ditch Flood
Snow Coat
Snow Roads

122 86

.)

~)

49 61

16 17 9 37 56 ' 19
47

40
,..,
;,..
4

98

228

118

201

144

C\
·i:o.
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Appendix Table 1- Continued.

Monthly Water Requirement:: Total(Thousands of Imperiill B:!iTC: Water
l--1i1epost/Water Use Aug •. Sept. Oct. Nov. Dec. Jail, ;\la.r • Apr. Requirement-_._--_.- ..•.. ..,~._... -

(1979-1980)
216-Komakuk Beach

Camp i1.g 20 90

224-246
Testing /'}

/~

Ditch Flood 14 2
Snow Coat 5 2
Snow Roads 12 37

246-263
Ditch Flood
Snow Coat
Snow Roads 141 73 236

263
Carnp 16 17 9 37 56 5?' 220

263-280
Testing 40
Ditch Flood '1 ';,.. t...

Snow Coat . S
Snow Roads 177 37 275

280 - 300
Ditch Flood 16 5
Snow Coat I 2 1 24

0\
..'. "ued) . U1
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Appendix Table 1. Continued.

310
20il Ii

Total
Water

\j;i~._: ••_._ Apr. Requirement

S?56379
98

Monthly Water Requirz::Tlcn l

(Thousands of Imperial

Oct. Nov. Dec. Jan

17

Sept.

16

Aug.-MileEost/lVater Use

300-Shing1e Point
Camp
Snow Roads

300-319
Testing
Ditch Flood
Snm\' Coat
Snm"/ Roads 122 116

:?
~;

270

319-336
Testing
Ditch Flood
Snow Coat
Snow Roads 98 98

II

252

0\
0\
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Sl.1T:1:Tlary of the morphometric-characteristics of the

lakes surveyed, lVater Availability Study, 1975.

Vohnnes are imperial barrels x 1000.
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Average
Depth Surface Area Total T: . Frcewater Volumel.l

Location/Milepost (m) (m2 x 1000) VOhffilC '\..;;. !:I: "j.e::.::: vith 1.5 TIl of ice
-~._--.-".. -.- •..._-_."-_._,."-------.._.

3 mi E 1,[1 2 1.25 1,164 8,892 0

1 mi E MP 3 1.8 1,265 13,908 2,318

3.5 mi S MP 5 2.0 2,409 29,435 7,359

1 mi S j\1P 12 1.5 2,489 22,812 0

1 mi N MP 13 1. 85 1,867 21,101 3,992

2 mi S IvlP 16.5 1.4 803 6,868 0

1 mi S 1'-IP 22 1.9 642 7,457 1,5'70

3 mi S MP 24 1.7 1,485 15,429 1,815

1 mi S MP 26 2.1 522 6,697 1,913

3 mi S IvlP 26 1.6 1,224 11,970 748

2 mi N 1'-1P 32 1.8 1,465 16,116 2, GS6

2 mi N MP33 0.6 201 736 0

4 mi N 1vlP 33 0.8 442 2,159 0

2 mi N MP 3l1- 1. 25 1,445 11,038 0

2 mi S MP 34 0.5 682 2,085 0

1 mi S MP39 2.0 301 3,679 ,"J 920~" ..

2 mi N MP 47 1.9 361 4,195 883 a-
GO

O. 5 mi N lvlP 51 2.4 321 4,710 1,766

(Ce]] l jj
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APPENDIX 'D\BLE 2. Continued.

Average
Depth Surface Area

Location/Milepost (m) (m2 x 1000)

1. 5 mi S MP 53 1.6 321

1. 5 mi S MP 62 2.8 381

1. 5 mi S MP 63 2.5 482

4 mi N ~lP 131 1.6 763

2 mi NMP 192 2.7 1,204

2 mi N MP 193 2.8 521

4 mi N I\'fp 193 2.3 2,369

2 rni N ~lP 215 2.8 550

2 rni S j\lP 231 4.3 125

2 mi S MP 231 13.6 50

1 rni N MP 233 1.8 175

1 mi N i\lP 240 2.9 687

0.5 rni N MP 242 2.3 250

1 rni N ~,1P 1.42'.5 2.2 300

1 rni E ~lP 250 2.7 150

2 mi N j\lP 252 2.2 500

5 mi NivlP 255 2.3 2,500

1 mi N MP 259 2.4 487

Total Frccwater Volume
Volume wi t]i 'I, \'Jith 1. 5 TIl of ice

.w_~·.·.__ ·_'_·. ~_ .._"----_._-~

3,140 196

6,525 :i "" 3,029

7,359 r 2,943,
".,1

7,457 ,I: , 466

19,869 ., 8,831

8,928 4,145

33,286 11,578

9,410 4,369

3,284 2,139

4,155 3,696

1,924 321

12,182 5,881

3,513 1,222

4,033 1,283

2,474 1,100

6,721 2,139

42,800 19,92S 0'1
c.o

7,149 2) 680

({"~~vl t ·';11:,-;\."J" .J.,.
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APPENDIX T:\.BLE 2. Continued.

::........::.:J CJ

r;:
AveraGe

'"Depth Surface Area Total
Location/Milepost em) em2 x 1000) Vohune ~~~:~!J.~ ..

j:rcc\·mter Volume
""'J i:11 1. 5 m of ice

3. 5 mi N ~lP 264 2.4 2,050

2 mi S ~IP 272 3.1 . 4,012

2 mi S MP 274 1.3 1,675

2 mi N ~lP 281 2;1 1,200

1 mi N ~lP 289 4.0 275

1. 5 mi E flIP 290 2.8 113

8 mi N MP 298 1.9 750

9 mi N MP 304 1.1 2,275

3 mi N MP 305 2.5 2,575

6. 5 mi N !lIP 309 2.6 775

1 mi N ~lP 309 1.6 750

4 mi N HP 315 2.3 400

3 mi N j\IP 317. 5 2.1 437
.

O.Smi S MP 318 2.0 550

0. 5 mi N MP 321 2.3 250

30,062

76,004

13,305

15,397

6,721

1,925

8,707

15,290

39,334

12,312

7,332

5,621

5,613

6,721

3,513

11,273

:S9,228

o

4,399

4)201

89L1

1,833

o

15,733

5,209

458

1,955

1,609 .

1,630

1,222

..........•_-_._------
-.....:J
o



J
n
1
J
J
d
J
Fl."-.[J

~

J
J
J
]

]

'1

J
J
J
J

APPENDIX TABLE:S. Depths, velocities, and discha.rges of the

springs surveyed, l~ater Availability Study 1975.
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Mean Depth Mean Velocity D:ischarge Daily Discharge
Name/Milepost (m) (m/sec) cfs Imp.13bl.x1000

'-~'._"~,.-'-~ .. __ .~.- ...._--.~---_.

Katakturuk hT. Fork 0.12 0.44 8.50
5 mi. S. M.P.86.S 0.06 0.05 -I o.!l5
(4 charmels) 0.05 0.08 U.39 181

0.10 0.15 ?7S

KataktuTIlk E. Fork 0.13 0.23 7.67
5 mi. S. M.P. 87 0.09 0.21 'S. ~n 173
(2 charme1s)

Sadlerochit R. 0.25 0.46 ,l;~. 20 645
7 mi. S. ~I.P. 111

Hula Hula R. 0.13 0.14 4.83 153
1 mi. N. ~l.P. 116.5 0.17 0.20 5.43
(2 channels)

Okpi1ik (Hot Sps.) 0.03 0.10 0.27 4

Okerokovik R. 0.03 0.09 0.31
@ r.LP. 138 . 0.06 0.11 1. 25
(4 charmels) 0.04 0.13 0.75

0.05 0.13 1.04 SO

Ekaluakat R. 0.13 0.34 n.40 432
5 mi. S. M.P. 162

Kongak.ut Delta 0.31 0.36 73.59
6 mi. N. M.P. 173 0.06 0.40 7.87
(4 chmmels) 0.04 0.17 2.56 1558 -I

0.12 0.27 ?lJ.Z2 N

(Conti!'l ie',!',•. J ••. ' .. ;
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APPENDIX TABLE 3. Continued.

Name/i'.1i1epost

Kongakut R.
6 mi. S. M.P. 174

Clarence R.

Craig Cr.
3 mi. S. M.P. 197

Craig Cr. Trib.
2 mi. S. M.P. 198
(10 channels)

Fish Cr.
2 mi. N. M.P. 217.5

Malcolm R. ,
2 mi. N. M.P. 225

Firth 2 Spring
2. 2 mL 1'1. M. P. 227

Mean Depth Mean Velocity ",l i!

(m) (m/sec)
-----_ •.. _._ •.. --.

0.12 0.30 ~ )

0.10 0.21

0.11' 0.28

0.10 0.27
0.04 0.10
0.04 0.10
0.04 0.10
0.04 0.10
0.04 0.10
0.04 0.10
0.04 0.10
0.05 0.15
0.045 0.12

0.12 0.21
0.15 0.61

0.19 0.44

0.15 0.40

(Continued)

Discharge
cfs

"~'--'--'--'-"-"---

Jg,8

2. L18

3.37

h.9S
0.44
0.44
i).44
O. il4
0.44
0.44
0.44
t).31
0.84

::J.42
1 ,) 7 r:
.1 t..- ••.J:J

Z2, 91

:'::),78

Daily Discharge
Imp. Bb1.xl000

281

37

so

-

175

236

342

400

'1
vl
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APPE.'JDIX Tl\BLE 3. Continued.

91

135

868

Daily Discharge
Imp.Bbl.xlOOO

G.07

9.03

S8.04

Discharge
cfs

Di :'c i , iMean Depth Mean Velocity
N,une/0Iilepost (m) (m/sec)

Firth Dc;lta 0.15 0.40
2 mi. N. M.P. 233

Spring R. 0.17 0.22
2 mi. N. M.P. 256

Crow R. 0.26 0.17
2 mi. N. M.P. 268

..._--•.._----- ...._..-

"-l
~
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APPE.\liIX TABLE 4. StIT:l1ary of hater availability infonnation from

joint U.S.G.S./.~askanArctic Gas l1ydrological

survey. November, 1975.
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Ice Water Speci:C
Thickness Depth Conducti\::.. t)'

Location/;\lilepost em) em) (l-lllu1.C?-:?1 _
Lhscharge

(cfs)
Date

November

Sagavanirkto!< River, IV Channel
3 mi S PLC 0.73

Sagavanirktok River, E Channel 0.67

0.88

0.06

400

460

0-5

o

11

11

Lake 1 mi S MP 12

Lake 1 mi N ~W 13

Lake 3 mi S MP 26

Kadleroshilik River, @ PLC

Lake 2 mi N }'1P 22

Shaviovik River, @PLC

Kavik River, 2 mi S ~w 37

Canning River, L mi S IvIP 61

Canning River Delta

Lake 13 mi N MP 82

Sadlerochit ?prings

Hula Hula Springs

Hula Hula River, near mouth

Lake 24 mi N MP 126

Lake 20 mi N MP 124

0.67

0.46

0.63

0.46

0.76

0.76

0.82

0.70

1-.50

1.10

o

o
0.76

0.98

1.09

0.49

1. 20

0.67

o

0.76

0.58

0.18

0.61

a
1.06

0.15 .

0.21

o

0.92

0.79

620

600

510

990

340

390

320

220

360

225

520

115

12,2

0-1

:::::8

o

38,7

4.6

o

10

3

10

10

10

7

9

8

30

30

16

26

22

25

22
-...:J
0\
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APPENDIX TABLE 4. Con:tinued.

Ice Water
Thickness Depth

Location/Milepost (m) (m)

Okerokovik River, @PLC 0 0.06

Lake 1 mi E Jago, 4 mi
from coast 0.82 1.5

Lab:; 3 mi E Jago, 1 mi
f1'om coas t 0.85 2.2

Aichilik River, 1 mi S PLC 1.2 0.1

Aichilik River, near mouth 1. 09 a

Egaksrak River, 1 mi S PLC 0.92 a

Egaksrak River, near mouth 1. 07 2·. 06

Ekaluakat River, 2 mi N PLC 0.92 a

Lake, Aichilik Delta 1. 04 2.2

Kongakut Delta Springs 0 0.27

Lake ncar Demarcation Point 0.85 1.3

Clarence River Springs a 0.09

Sp(:ci j.e
Contluc 1:. \rj:

(pIllhons )~_n

300

80

280

3'70

56C)

600

210

410

250

Discharge
(cfs)

2.6

0-0.25

o

o

0-25

o

gS.4

4.7

Date
November

24

17

17

25

23

24 .

23

24

24

18

18

18

---I
'--J
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APPE\DIX T-\131,[ j. SU:;J'iary of fisheries infclT:Cltion for the

potential Hater sources surveyed along the

pipeline route.
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Information* ;r:i"s Present -J;;~

Location 'Milepost Sources None ·--F~;~~;·'( ,:;.\"(---[J((ij1-'-i3D1VT 1,8CO POND
-~~-._._ .._.-.......

Lake 3 roi. D 2.0 1 +

Lake 1 mL E 3.0' 1. +

Lake 3.5 mi. S 5.0 No Data

Lake 1 mL S 12.0 1 +

Lake 1 mi. N 16.0 1 +

Lake 2 mi. S 16.5 1 +

Lake 1 mi. S 22.0 1 +

Lake 3 mi. S 24.0 1 +

Lake 3. mi. S 26.0 1 +

Lake 3 mL S 26.0 1 +

Lake 2 mi. N 32.0 1 +

Lake 2 mL N 33.0 No Data

Lake 2 mi. N 33.0 No Data

Lake 2 mi. N 34.0 ,I +'

Lake 2 mL S 34.0 No Data

Lake 1 mi. S 39.0 1 +

Lake 2 mi. N 47.0 1 +

Lake 0.5 mi. N 51.0 1

Lake 1. S mi. S 53.0 1 +

Lake 1. 5 mL S 62.0 1
'-l

Lake 1.5 mL S 63.0 1 <..0

(Continued)
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APPENDIX TABLE S. Continued.

Location

Katakturuk Sps.
5 mi. S '

Sadlerochit Sps.
7 mi. S

1-11.11<1 Hula Sps.
1 mi. N

Okpilik Hot Sps."
30 mi. S

Lake 4 mi. N

Okerokovik Sps. @

Ekaluakat Sps.
5 mi. S

Kongakut Del ta Spr.
7 mi. N

Kongak'Ut R. Sps.
6 mL S

Clarence R. Sps.
5 mL S

Lake 2 mi. N

Lake 2 mi. N

Lake 4 mi. N

Craig Cr. Sps.
3 mi. S

Milepost

87.0

111.0

116.5

120.0

131. 0

138.0

162.0

174.0

174.0

190.0

192.0

193.0

193.0

197.0

Infonnation*
Sources

1,2

1,2

1,2

1

1,2

1,2

1,2

1,2

1,2

1

1

1

1,3

None- N;\)Sf-""-

+

-t-

+

.,..

-I-

+

(Continued)
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APPENDIX TABLE S. Continued.

Infonnation* j,'i -:": ',' Prcscnt;l::~

Location i'vli1epost Sources None Ni\JI;F-'-il i ' i::}{(-"ED,'iT LSCO POND
_.~- ...-- "',-., .-~.. " .... , ...~•.._-_.------

Craig Cr. Trib. Sps.
2 mi. S 198.0 1,3 +

Lake 2 mi. N 215.0 1 +.

Fish Cr. Sps.
2 mi. N 217.5 1,3
Malcolm R. Sps.
2 mi. N 225.0 1,3
Firth Spr. 2
1 mi. N 228.0 1,3
Lake 103 2 mi. S 231. 0 3 +

Lake 104 2 mi. S 231.0 3 +

, Lake 1 mi. N 233.0 No Data
Firth R. Delta Sps.
2 mi. N 233.0 1,3
Lake 1 mL N 240.0 3 +

Lake @ 242.0 No Data

Lake l'mL N 242.5 No Data

Lake 1 mi. E 250.0 No Data

Lake'100 5 mi. N 255.0 ' 3,4 + ;., + +

Lake 109 2 mi. N 252.0 3 + +

Spring R. Sps. 0'.)

2 mi. N 256.0 1,3 + l-'

(Cont inuedJ



L-J L.....J c= l~] L..J c=J c=J [''"~1 c=J C:.::J r~- 'I [U Tl [,,,,_uJ [=.J [[-=:J L..:J L:..-2] c....J

... _..... -•..........._--------~

l' ic':,; Prcscnt;:1:
None 'NNST"',' ·T·i·:1rC~~i~·j ')-1V-T--L-S-CO--P-JO-N'D

+-

+

+ +

+

+

APPEi\lDIX TABLE 5. Continued.

Inforn.ation:',
Location Milepost Sources

Lake 1 mi. N 259.0 No Data
Bloomfield
3.5 mL N 264.0 3

Crow R. Sps.
2 mi. N 268.0 1,3

Lake 101 2 mi. S 272.0 1,3.

Lake 2 mi. S 274.0 1

Lake 2 mi. N 281.0 1

Lake 1 mi. N 290.0

Lake 1. 5 ml. E 290.0 1
Lake 8 mL N 298.0 1
Peat Lake 9 mi. N 304.0 1

Lake 3 ·mi. N 305.0 1

1...o.ke 6.5 mL N 309.0 . 1

Lake 1 mi. N 309.0 1

Lake '4 mL N 315.0 1

Lake 3 mi. N 317.5 . 1

Lake 0.5 mit S 318.0 5

Lake 0.5 mi. N 321.0 1

+

+

-I-

+

+

+

~: ..

.!.

*Infonnation Sources CODE - l=Water Availability Study 1975

(Continued)
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APPENDIX TABLE 5. . Continued.

*Infonnation Sources CODE - 2=Ward and Craig, 1974
3=~~Cart et aZ.,1974

4=c1eGraaf, 1974

S=Stcigenbergcr etaZ.~ 1975

**Fish Species CODE ~ None= No fish present
l~ST= ninespine stickleback
O~= Arctic char
GP~Y= Arctic grayling
L~\~= lake whitefish
BDWT= broad whitefish
LSCO= least cisco
POI\1J= pond smelt

0:
v



"'\"

t:~'~"~';'~"!~"~'~r.-:,!::...;~.,;~~'?';~~~~,,?:~~~~~ ~: '-;
~ ·,~~~~tL:~.~T·~~~~~:t~, .>~¢:~·~}LJ;:~~~:~;'~::':&.._A:~-.'1/. --4;~~~~>~- .
i- ..;".':J?.f ..._'C .....~f• • ~, - .. ~~ .. .... ;...,r,d'O.-:j:·"", yr 1. ,:f' __ :~ .~.,.. ~_... ~ ri~"'~"'Y_.t.. ~

:~~~{1~~~~;·1·~)t~>?~*i~~:;'t; :-.~·i~~:~~ ~~~ . ;$ %.~ ':-', ·S~
~.~.~;~,',,~~ ...~.,k.:,,;\>~~,,.,.~{~ ~r. ..... ~.. ~ ~~, 'f? . l;~. ..;1;i
t:-·~;:~~ ..·:~~:·~ -t;;.:>'~~·~:=?_~·~_ ....r ..J ;;'/',. ~~~~~~..<..f~~:-~,~1-P..;~ ."? ~ ..e--i,,:!4
.. ;:,:i''''••'. ..+ ......~",.:'.~~ .".7 i .. ~~-".... ,.,.".:. ,;rk: p' J l' ,*..,"!.,". !.~

,,~.'::,': •. ' '" . ~ .~. • ".:1"

-,::~'Y:-~ " . -~ ( :.';"

''' .. ''':--- .
". . ';;'

J

orifice ofo 1. !-\';1

b".'... .C' h1.151_, but
(~l·~ero~l<ovik S}Jring~ 'fhis spring is trniTu12biteo

8quatic vegetation ?sd i.nve:ctebrates are abundant.

:J

J

J
J
J

PLI\TE 2. The main orifice of Sadlerochit Spring_ This large spring is
densely populated by stream-resident Arctic char and also used
by oven'lintering populations of juvenile grayling_
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Pl)\'fJ~ ;j ~ 'Tl1e El(aJ..u..2.1cat Spri.:n.g.s 8IJ.d. a?A,feis. ]'11is spring isuti1.izec1. ljY·
spaiming and ovenlintering anaclromous Arctic char. If developed_
as a "hater source, "withdrawal should be -from a point near the
aufeis.

PLATE 4. Springs be-aileen Malcolm and Firt..'1 rivers. The entire open 1vater
channel is heavily utilized for sp@~ing by anadromous Arctic
char. This spring is not recommended as a water source for
pipeline construction.
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Lake in TolLing uplands near Milepost 290. This lake is 4 m
deep and inhabited by grayling in the summer. :May also be
used for ovenvintering.

PLATE 6.
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