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SYNOPSIS

The following report is a summary of the water quality
information available for the Mackenzie. River Basin. In‘the preparation
of this report the Water Quality Branch collected, assessed, tabulated

and described the water quality data provided by both governmeﬁt and

brivéte agencies. The avai]abi]ity of data to describe the influence

of existing and proposed developments was discussed. Present and
possible future data gaps were highTighted.
Included in the repdrt'are récommendatidns for future

action.
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LETTER OF TRANSMITTAL

September 14, 1979

G.H. Morton

Regional Chief

Alberta/NWT District

Water. Survey of Canada
Inland Waters Directorate
Western and Northern Reg1on
Calgary, Alberta

T2G -4X3

- Dear Mr. Morton:

As part of the Mackenzie River Basin Study Program 1978- 81, it is my
pleasure to prov1de the Hydrologic System Advisory Group with a
completed report in response to Schedule A, Phase I of the Letter of
Agreement between yourself and K.W. Reid 51gned February 7 and 12,
1979 respectively. This report summarizes and describes all the
currently available water quality data pertaining to the Mackenz1e
River Basin,

A]though the report was planned, organized and produced by the Water
Quality Branch, it could not have been comp]eted without the help of
both federal and provincial government agencies and representatives
from.the private sector. I would particularly Tike to acknowledge

the cooperation of Dr. G.J. Brunskill, Fisheries and Marine Service,
Dr. M.J.R. Clark, Pollution Control Branch, British Columbia Ministry
of Environment, J.N. Jasper, Department of Indian and Northern Affairs,
Dr. A. Masuda, Water Quality Control Branch, Alberta Ministry of
Environment. I would also like to acknowledge the contributions made

by the following persons from the Water Quality Branch: D.L. Egar,

project coordinator, J.H. Temple and E.R. Watt, authors, M.E.. Lamb

and G.L. ‘Miller, computer programming, H. B1ock, information and advice,
M.S. Kelley, table compilations and report preparation and B.G. McMillan
for providing secretarial expertise.

Yours sincerely

Ch1ef Mon1tor1ng nd urveys Division
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CHAPTER 1

INTRODUCTION -

The update of thé'water'qua]ity‘seéfibn~of the Mackenzie
Basin Reference Binderibegan 1nAApri1 1979. Requests fof data,.a1ong '
with a questionnaire were sent out to aT1 provincial aggncies, and
private‘and'public.companieg known to have takeﬁ'watér sampfeé within
the Mackenzié'River drainage basin. The majoh‘bu1k 0f the data
processed had either federal or provincial goVerhmeht‘Origins whj1e data
from non-government sources Wereioften_eff1uent oriented ¢Y of~a.one

sample only nature.

"A.  Report Pﬁeparation L

The data contained in the bar charts for each sub-basin of the
Mackenzie River Basin were reviewed in accordance to information obtained
from an April 1979 NAQUADAT retrieval, Department of Indian and Northern

Affairs (DINA), Alberta and British Columbia governments -and persona]

.communications. Periods of record presented in the Mackenzie Basin

Reference Binder were updated and in some caseS»corrected.and all statfons

having two samples or less on record were_@e1eted._ sqme stations with |

three samb1es were omitted on the basis of subjective decision.. |
Personal communication concerning the DINA data indicated that

most of the historical data on record before the creation‘of the Water




Resources Branch (pre—1972) were collected by various agencies and‘very
1ittle is known about the rationale for collection or the quality of
the sample or its analysis. Since there is a significant quantity of
data on the historical record, it should be considéred as valuable
until proven otherwise. Stations with Véry'few samples or a short
period of record have been deleted; however, stations with significant
sample numbers and period of (ecord may a1so‘have been se1ect1ve1y
eliminated. -

| Individual stations provided by each contributor, on thé
.basis of their geographical ]ocation, were assigned to one of the
fo11owiﬁg sub-basins which compose the Mapkenzie River Dfainége Basin:

Sub-basin 1 - Athabasca River Drainage

- Peace River
- Liard River

Hay River
- Great Slave Lake Drainage
- Great Bear Lake Drainage

N Oy o bW N
]

- Mackenzie River:

The additibn and deletion of stations within each sub-basin
necessitated the renumbering of the sub-basin maps which appeared in
the Reference Binder. The number of each sub-basin began at the head- -
waters‘of the main stem and continued consecutively towards the mouth of.
the river. Similarly, the numbering continued on the next closest.

tributary to the headwaters until all station locations were numbered.
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B. Tables

The information preta1n1ng to each 1nd1v1dua] sub-basin has
been presented in-a tabular format, W1th the following t1t1es
Map Stn. No.: - Ass1gned as preV1ous]y'descr1bed;_the,consecut1ve'-
numbering ot each_stattonvin the subAbasin

1. * Contributor Station’ Number: A1phanumer1c entries correspond

to the NAQUADAT and the Alberta Government-station Tists.: Stat1ons

-submitted by the Br1t1shvCo]umb1a.M1n1stry ‘of Env1ronment, Po]Totton'
Control Branch, are designated'by_seven'digit numbers;'whi1ersomejDINA ’
stations not found on NAQUADAT have been designated by‘one‘or,two'digit.

‘numbers.

2. Station Description: An abridged version“of‘data'ti1e"
descriptions.

3. Contribdtor: Letter abbreviations to.indicate the;supp1ier

- of data as fo]1ows

W.Q.B. Water Qua11ty Branch D. 0 E. NAQUADAT data files -
DINA ‘Department of Indian and Northern Affairs -

_(Data taken. from W.Q.B. NAQUADAT data storage as we11
-as contribution from DINA) _

F.W.I. ~Freshwater Institute (from NAQUADAT data files) _
F&M. F1sher1es and Marine Service (from NAQUADAT data f11es) i

. SASK. . Saskatchewan M1n1stry of Env1ronment (from NAQUADAT
: . data files)

B.C.. British Columbia M1n1stry of Environment, Water Resources
‘ Services, Pollution Control Branch E.Q.U.I.S. computer
data storage files. : .



C. Data Contributors and Availability of Data

1. Water Quality Branch, Inland Waters Directorate, Department

of Environment: A11 Water Quality Branch data as well as.the data

collected during a number of special studies are stored on the

NAQUADAT data storage and retrieval system in Ottawa.

2. Pollution Control Branch, Water Resources_Services, British

Columbia Ministry of Environment: Data collected byvVarious agencies,

both government and non-government, are stored on the Po11dtion,Contro].
Branch dafa storage and retrieval system known as E.Q.U.I;S. The major-
contributor to the file is the Water Investigation Branch which has
conducted'environmenta] studies including the monitoring of deestic
water supplies and étUdying the effects of industrial and municipal

waste disposal on receiving waters in the Peace River system.

3. - Alberta Ministry of Environment: Data collected by the Alberta -

Ministry of Environment are stored on a data storage and retrieval

system in Edmonton. Most of the historical data on file were collected
'to determine the affect of industrial effluent on feceiving'streams;'
Samp1ing was carried out during‘wfnter‘When flows are Tow; consequently,
the various cohstituents would be at their greatest. Therefore, the dafa
‘are,in general, séasona] in nature, but_fhe number of samp1és‘and period
of record warranted their inclusion in the report.  The historica1

stations have been abandoned ﬁn.favouf of a 1fmited.Trend Determination

Network on a few major streams.
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4, Department'of Indian and Northern Affairs (DINA): Problems

related to shontage of manpowér in Ye]]owknﬁfe prevented a‘compTete
reply to the questtonnaire. The department doeS'notvhave a computét
storage system and a .complete nep1y would have required many nOurs of
work.tnat were not avai1ab1e because of field work demands. infonmation
réceived, howevér; indicated that the data co]]ected since.tne'fonmation
of the Water Resources Branch areof gobd to excellent qua1ity..:Tne bu]k
of the sampling by the Branch is carrted out to monitor the effects of.’
mine waste dischange on receiving waters or to mbnitor mine on domestic

water supply.

5. Fisheries and MarinekService and Freshwater Institute: Not all

Fisheries and Marine Service water quality data arecbntainéd on tbmputer

storage system A Timited amount is stored on the Nater Qua11ty Branch ‘
NAQUADAT system and a portion has been presented in a series of
publications. A 1arge quant1ty, however, has not been organ1zed for
study; recent cutbacks both in staff and funds will de]ay the pub11sh1ng
of this data. The only stations included in the report, however, due to
time constraints, were those stored on.NAQUADAT.‘ The published material
is primariiy concerned with rates of sediment transport and a few |
chemical parameters.' Specia1_studiés nndertaken by tha Fishenies and
Marine Service and thé Freshwater Institute have been conducted over a .
minimum of three years; all water'samplesvhave been taken at hydrométric
stations to allow close correlation with disghange measurements. .The
specia1 studies were designed; (1)vtd_provide an'estimation of the rates

of mechanical and chemical weathering in Watersheds of varying physical



and biological characteristics and to compare these with weathering |

rates found elsewhere on the globe, (2) to estimate dissolved salt and
suspended sediment annua]_]oads to the Beaufort Sea, and (3) to provide
a rational basis for discussing increased erosibn rates due to.pipeline

and road construction in the Mackenzie Valley. Personal communication

has indicated that there has been good quality control both -in the field

and in the 1lab.

D. Parameter Analysis Code

The parameters or parameter groups analyzed at'each‘stéfion in
the Mackenzie River Basin have been documented in the TaB]es under the
_heading Parm. Anal. -Codes A-J were developed by Water Qua]ity Branch;
‘Wéstern and Northern Region‘to provide information dn the data availab1é
on NAQUADAT. | |

A - Turbidity, pH, Conductivity, Temperature, Colour, C1, F;_RKN;

' NO3 & N02, Total P, K, Na, Mg, Ca, HCQB’ 304, (A1, Ba, Cd,.CP,
Cu, Mn, Pb, An) extractable, Co, Fe, T & P Alkalinity, Total
Hardness, $i0,, TIC, TOC, Chlorophyll A. |

B - Sampled on a monthly basis, Temperature, pH, Conductivity,
- D.0., Turbidity, Colour, T & P Alkalinity, Total Hardness,
Chlorophy1l A, C1, F, Ca, SO,, Si0,, Na, CO5, K, NO5 & NO

4> 3 2’
TKN, Mg, TIC, TOC, Total P. '

3’

Along with the above parameters, the following are sampled

quarter]y,'HCOB, A1, Ba, Cd, Cr, Co, Cu, Fe, Mn, Ni, Pb, Sr,.
In, B, Mo, As, Se, Hg, Cn, Phenols.

With all of the above Phenoxy Herbicides and PCB's are sampled
during special programs.
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TIC,

C1, F, Na, Ca, Si0,, Total Hardness,fso4, TKN, NO & NO,,
" TOC, T & P 'Alkalinity, Ortho P04, Total P, ~Total Inorgan1c,
P04, Residue, pH, Conductivity, K. '

Mercury only. | o
0003 quarterly (73- 74); metals oﬁ1y‘(72—73); SOme‘épeeia1
organics (71 74) ' ' : .4-,'.~ : ‘

Sampled on a month]y basis, pH, T &P A]ka11n1ty, Conduct1v1ty,'

Turbidity, Colour, .Ca, Total Hardness, Na, K, F, Fe, Total.P,

Inorganic P., Ortho PO4, TKN, NO & N02, TIC, TOC, 5045-C1.

" Along with the above, the following are sampied'quafterjy,

Cu, Pb, Zn, Hg; Mn, As, Cd, B, Ba, Cr, Se, Insecticides,

"Herbicides, PCB's, Standard P]ate‘Cbunt, Fecal Coliform,.

Feca] Streptococc1, Tota] C011form

Conductivity, Turb1d1ty, Temperature Tota] P Tota] N Tota]
Co11f0rm, Fecal Coliform, Fecal Streptococc1 '

Sampled on a monthly baSjS,‘Ca, C1, pH K, NFR Conductance,
Na, 504, Turbidity, Ammonia, NO3 & N02, Total N, TKN 0- P04,
Total P, TIC, TOC, DIC, DOC, Total Co]1forms, Feca] Co]1forms,

Fecal Streptococci, phenols.

Sampled onva-quarter1y basis, A1, Ba, Cd, Cr, Co, Cu, Fe, Pb,
Li, Mn, Hg, Mc, Ni, Ag, Sr, V, Zn, As, B, Se, Chlorinated

- Hydrocarbons, PCB's, Organophosphorus, Pesticides, Herbicideé.

Sampled on a quarterly basis, Turbidity, pH, COhductivity,.

~ Temperature, Colour, C1, F, TKN, NO5 & NO,, Total P, K, Na,

J -

Mg, Ca, HCO3 03 S0, (A1, Ba, Cd, Cr, Cu; Mn, Pb, Zn, Ni,
Hg) extractable, Co, Fe, T & P Alkalinity, Tota1 Hardness,
5102, TIC, ROC, Ch]orophy11 A, NFR Rad1oact1v1ty
Sampled on a quarterly bas1s, a11 of Code I 1ess rad1oact1v1ty



Parametek group codes K-Z were assigned to outline the Water

Quality data available for stations which have not been-coded,by the

Water Quality Branch, Western and Northern Region.

K

Physical Properties, Major lons, Metals
Physical Properties, MaJor Ions, Meta1s, Nutr1ents

Physical Propert1es, MaJor Ions, Meta]s, Nutr1ents, 0rgan1cs

_ Phy51ca1 Propert1es, Major Ions, Meta]s, Nutr1ents, 0rgan1cs,

Bacteria
Physica] Properties,‘Major Ions, Metals, Nutrients, Biochemical'

Phys1ca1 Properties, Major Ions, Meta1s, Nutriénts, B1ochem1ca1
Organics, Miscellaneous . _

Physical Properties, Major Ions, Metals, Biochemical, Organics,

Nutrients, Misce11aneous, Bacteria

"Phy51ca1 Properties, Metals, Major Ions, B1ochem1ca1 Nutriehts;
Miscellaneous _ _ :

Physical Properties, Meta]s, B1ochem1ca1 Organics, Nutrients,
M1sce11aneous _

Physical Propert1Ps, MaJor Tons, Metals, 0rgan1cs, Nutr1ents,
Miscellaneous .

Physical Properties, Major Ions, Biochemical, Nutrients,
- Miscellaneous _

Physical Properties, Major Tons, Meta]s, Nutrients, Miscellaneous

Phys1ca1 Propert1es, Major Ions, Metals, 0rgan1cs, Nutrients,
Miscellaneous, Bacteria

Physical Properties, Biochemica], Nutrients, Misce]1aneous

Physical Properties, Major Ions, Metals, BidChemica1,ﬁNUtrients,'

Miscellaneous, Bacteria

Physical Properties, Major Ions, Metals, Nutrients, Bacteria
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E. Information Organization

Information from all major Cbntributors'was arranged under
individual headings, NAQUADAT data, Alberta Govérnmenf data, etc. A list
of parameters studied at all statiohs provided by each contributor was
composed for each sub-basin. Individual statiohs which feceived'ébecia1
attention, i.e. had other parameteré analyzed were 1déntif1ed and the
addftiona] parameters analyzed were Tisted. 4

A1l station locations remaining throughout each s&b—basin?
after selection processes were plotted (solid black circle) and numbered.
Stations where more than fifteen samples had been .taken in a fe1at1ve1yA
short time period and stations designated as importént by.the.varfousA
submitters were identified and Tocated (black triangle) on a second map.
Along with the selected stations, the map also provides the geographica1
Tocations of sensitive areas, hydro sites, highways, pﬁpe1ines, dredging
Tocations, etc.

The information avai}ab]e_For each sub-basin was received and
discussed in relation to the existing and proposed developments within
thevéub-basin. Fina11y,.recommendations have been made to deve]op a mofe

informative water quality data base for the Mackenzie drainage basin.



CHAPTER II
SUB-BASIN 1 - ATHABASCA RIVER'DRAINAGE
Water quality data for sub-basin 1are ava11ab1e from NAQUADAT
and the Alberta Government Water Quality data f11e

A.  NAQUADAT Data

NAQUADATA data includes a wide fange of parametérs studied
throughout the sub-basin.. A considerab1e.number of nutrient aqd metal
parameters haVe been analyzed a]ong‘with'major ions, physical parameters
and PCB's."

Significant humbers of samples have been analyzed throughout the

~ sub-basin for the following parameters:

1. Colour Apparent 12. Cadmium Extractable
2. Specific Conductance 13. Barium Extractable
- 3. Temperature Water  14. Mércury Extractable
4. Turbidity 15. Zinc Extractable
5. Alkalinity Total R 16. Arsenic Dissolved:
6. Alkalinity Phenolphthalein 17. Manganese Extractable
7. pH . . 18. Iron Dissolved Fe'” & Fe'™"
8. Residue Nonfilterable 19. Iron Extractable
9. Residue Fixed Nonfilterable  20. Nickel Extractable
10. Hardness Total 21. Copper Extractable -
11. Lead Extractable 22. Chromium Extractable
10
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23.
24.
25.
26.
27.
- 28.
29.
- 30.
31,

Fluoride Dissolved 32.
Potassium Dissolyed 33.
Sodium Dissolved 34,
Calcium Dissolved - 35,
Sulphate Dissolved 36.
Chloride Dissolved-

Magnesium Dissolved 37.
Carbon Total Organic 38.
Carbon Total Inorganic  39.

“Nitrogen Tota1'Kje1dah1

Nitrogen Dissolved NO
Silica Reactive .
Phosphorous Dissolved Ortho PO4

& NO

3 2

Phosphorous Dissolved Ihorganic
PO, ‘
4 .
Phosphorous Total
Aroclor 1254

Aroclor 1248

Within the sub-basin the National Parks Study, June 1976 -

October 1976 was carried out at stations O0ALO7AA0028-00ALO7AADOSS:

at least fifteen éamp1es'were analyzed for each parameter during the

five month period of record. Program‘requirements included the analyses

of the following parameters:

oy O BWw Ny =

Colour Apparent 7.
Specific Conductance 8.
Temperature Water 9.
Turbidity - 10,

. pH . 11.

Phosphorous Total

Nitrogen Total Kjé]dah]
Nitquen Dissolved Nitrate
Coliforms Fecal MF

Strep. Fecal MF

Coliforms Total MF

In addition to the parameters studied throughout the sub-

basin, certain paraméters have been sampled significantly at:selected

stations. -

1
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00ALO7AA0007, OOALO7AA0023
(Map #13,17)

1. Aroclor 1254
2. Aroclor 1248
3. Gamma BHC Lindane

OOALO7AA0015 (Map #11)

1. Aroclor 1254
2. Aroclor 1248

00ALO7BE0001 (Map #27)

Zinc Dissolved _

. Magnesium Dissolved
Copper Extractable
Manganese Dissolved

. Strontium Extractable
Molybdenum Extractable
. Aluminum Dissolved

00ALO7AF0001-00ALO7AF0003 (Map #74-76)

8.

9.
10.
1.
12.
13.

oy Ol B W N -

. Copper Dissolved

Manganese Dissolved
Lead Dissolved

. Zinc Dissolved
.- Phenolic Material:
. Tannin and Lignin

Nitrogen Dissolved Nitrate
Nitrogen Dissolved Ammonia
Oxygen Consumed

Residue Filterable
Residue Fixed Filterable
Phenolic Material

00ALO7CDO00T, 00ALO7DA000T (Map #107,29)

- 1. Phenolic Material:

with

~ The following parameters were analyzed in the sub-basin but

reduced frequency and at fewer locations:

. Lithium Extractab1é
Boron Dissolved
Cobalt Extractable
Vanadium Extractable
. Manganese Dissolved
. Selenium Dissolved

. Antimony Extractable
. Thallium Extractable

O N Oy O Pow N -

12

9.
10.
1.
12.
13.
14.
15.
16.

Strontium Extractable
Mo]ybdenum Extractable
Silver Extractable
Aroclor 1260

Aroclor 1254

Aroclor 1248
Alpha-Endo-Sulfhan
Gamma BHC Lindane
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17.
18.
19.
20.
21.
22.
23.
24.
- 25.
26.
27.

W O ~N O Ul B W N —

- Aldrin

Dieldrin

MCPA

2,4-D

2,4,5-T
. 2,4-DB

2,4-DP

P,P-DDT

P,P-DDD

-P,P-DDE
P,P—Methoxy—Ch]or_

- 28.
29.
30.

31

Heptachlor -
Heptachlor Epoxide
Oxygen Dissolved

. Cyanide Dissolved
32.
33.
34.
35.
36.
37.

Coliforms Total MF
Coliforms MPN
Coliforms Fecal MF

‘Strep. Fecal MF .

Std. Plate Count
Chlorophy11 ‘A

Water quality stations with fifteen samples or more:

00ALO7AA0007 (Map #13)
. 00ALO7AA0009-00ALO7AA0056

. 00ALO7AB000T (Map #67
00ADO7AD000T (Map #19
00ALO7AE0001 (Map #22
00ALO7AF0001 (Map #74
00ALO7AF0002 (Map #75

. 00ALO7AF0003 (Map #76
00ALO7AGO00T (

B. Alberta Government Data

Data areavailable from stations sampled by the

10.
11.
12.
13.
14.
15,
16.
17.
18.

government throughout the Athabasca River drainége.

13 -

00ALO7BB0003 (Map # 83
00ALO7BC000T (Map # 85
00ALO7BE000T (Map # 27
00ALO7BJ0001 (Map # 88
00ALO7CDO00T (Map #107
00ALO7DA000T (Map # 29
00ALO7LA000T (Map # 1
- 0OALO7LCO00T (Map # 3
00ALO7MB0001 (Map # 6
A1berta

L N e N



The parameters listed below aré analyzed at all stations

throughout the sub-basin:

—
o

— ed aed
w N -~

—d
S

00 N OY O B ow N =

e}

Temperature of Water
Specific Conductance
Turbidity

pH

. Alkalinity Pheno1phtha1eih
. Alkalinity Total

Carbonate

. Bicarbonate

. Hardness Total

. Calcium Dissolved

. Magnesium Dissolved
. Sodium Dissolved

. Potassium Dissolved
. Chloride Dissolved

15

.- Sulphate Dissolved
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Fluoride Dissolved

Oxygen Total COD

Nitrogen Total Calculated
Nitrogen Dissolved Nitrite

Nitrogen Dissolved NO; & NO

2
Nitrogen Dissolved Ammonia

Phosphate Total

Phosphorous Total Phosphate
Total Dissolved Solids

Iron Extractable
Copper”Extractable

Cobalt Extractable -

The following 1ist.1nc1udes all thoselparametérs which have

been analyzed -at selected Tocations in the sub-basin and do not appear

in the

—
QO W 00 N O G B W N -

list of pafameters analyzed throughout the sub-basin:

. Mercury Total

Cadmium Total.
Cadmium Extractable
Copper Total

Lead Total

. Lead Extractable

. Manganese Total

. Mahganese Extractab]e
. Nickel Total

. Nickel Extractable

14

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Zinc Total -

Zinc Extractable
Cobalt Total
Molybdenum Extractable
Chromium Total
Chromium Extractable
Vanadium Extractable
Iron Total

Carbon Total Organic
Carbon Total Inorganic

- s S vs O =

. s o ou
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21.
22,
23.
24.
25,
26.
27.
28.
29,

Nitrogen Total Kjeldahl
Phosphorous Dissolved Ortho PO4
Phosphorous Total

Silica Reactive

Oxygen Dissolved

Oxygen BOD

Odour Threshold Number

Hydrocarbons

0il and: Grease

30.
31.
32.
33.
34.
35.
36.
37.
38.

Water quality stations with fifteen

00ATO7DA2180
00ATO7AD2060

. 00ATO7AG2080
. 00ATO7AG2120

00ATO7BE2000
00ATO07BE2200

O0ATO7BE2400

O0ATO7BE2800

. 00ATO7BE2900
00ATO7BE3000
. 00ATO7BE3200

12.
13.
14,
15.
16.
17.
18.
19.
20.
21.

Phenolic Material
N-Alkyl Surfactants
‘Tannin and Lignin

Coliforms Fecal MPN
Coliforms Total MPN

~Std. Plate Count

Residue Nonfilterable

Residue Total
Residue Fixed Total

samples or more:

0OATO7BE3400
OOATO7BE3600
00ATO7BE3800
00ATO7BE4000

O0ATO7BE4400
00ATO7BE4600
00ATO7BE4800
O0AT08CB2160
00ATO7DA2170

(
( )
( )
( )
00ATO7BE4200 (Map )
(Map #103)
( )
( )
( )
( )

# 98)
# 99
#100
#101
#102

p. #104
#105

# 28
#-30



WATER QUALITY STATIONS
Sub-Basin 1 - Athabasca River Drainage

SASKATCHEWAN

FIGURE 1 (a)
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WATER QUALITY STATIONS
'Sub-Basin 1 - Athabasca River Drainage
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Table 1
Sub-Basin 1 - Athabasca River Stations

MOF  CONTRIEUTOR STATION RATIONALE REASONS FOR PARM. PERIOD OF RECORD
ZTN. STATION DESCRIFTION CONTRIEUTOR FOR ACTIVE  DISCONTINUING ANAL
NO. NUMEER ' . STATIONS STATIONS 1940 1945 1970 1975 1979
1 QOSA07LAOOG]  GEIKIE RIVER EELOW JUNCTION 0OF WOE, SASK 1 I
WHEELER RIVER A
T OTSAGYLEOOO1  WATEREURY LAKE AT LREW CAERIN WOE N —
] QOSAG/LLGG01  FOND DU LAL RIVER AT OUTLET WRE 1 A d
OF ELACK LAKE
g 015A07L00001 LREE LAKRE AT LCAGELE EBAY WQE Q -
5 00SA07L000G]1 TREE RIVER AT LIITLET WGE 1 A ...1
OF WAFATA LOKE '
3 GOCAG7MEOOO1 . MLFARLANE RIVER AT WEE 1 As J
QUTLET OF DAVY LAKE
7 Q0ZAU7/MAOOG]T  DOLSLAS RIVER BELUW WOE 1 I
____SONF WITH CLUFF_CR
) O1SA07MCO001  LAKE ATHAEASCA NEAR WOE 1,2 N -
CRACK INGSTONE POINT . =
7 GORLOTBAGOI0  ATHABASLA RIVER 1. o5 MI WGE
'ABOVE SUNWAFTA RIVER '
10 00ALO7AACC14  ATHAEASLA RIVER 4. 5 MI. WOE 2 F ...4...
BELIW SUNWAPTA RIVER
11 Q0ALO7AACOLS  ATHARAZCA RIVER AT HWY 73A WRE' ] B, F '
ATHAEASCA FALLS
1z Q0ALO7AAOCL7  ATHAEASLA RIVER AT HWY S9A WOE 2 F ..+..
3. & MI_ABOVE ASTORIA RIVER
12 QOALO7AACOO7  ATHAEASCA RIVER ARIVE JAZFPER WEE 2 E-g i
14 Q0ALD7AAOGES ATHAEASLA RIVER AT FURT WEE 2 G -
- POINT ERIDGE :
15 00ALO7AACO1? ATHABASLA RIVER 2 MILED WGE Z- F, G w—
_ BELDOW JAZFER -
14 00ALA7AANCZ1  ATHALASLA RIVER 0. 5 MILES WRE Z F +
ABCVE HENRY HOUSE
17 QOALO7AA00ZE ATHAEASLA RIVER AT HWY 14 WEIE S B, F.,G
EELOW SNARING RIVER
12 Q0ALO7AADG2ZS  ATHAGAECA RIVER = 05 MI WEE 2 F , ..q...
EELOW DEVONA
19 00ALO7A00001  ATHAEA=LA RIVER AT HINTON WQE L2 A B E
20 O0ATO7ALZ040 ATHALASLA RIVER AT _HINTON ALTA ) Q . I
21 G0ATO7ADZG7S  ATHAEASLA RIVER EELOW HINTON ALTA g B | ==
oz 00ALO7AEQQD1 ATHAGASLA RIVER AT WHITELLLURT WRE 1,z A E emasss—
) Q0ATO7AG2QSQ A RIVER AT WHITECOURT ALTA B Q
4 QOALO7EDGOGZ  ATHAEASCA RIVER NEAR FURT WEE z E -
© 7 ASSINIEOINE (AT HWY 13)
25 -Q0ALO7EDGO04 ATHAEASLA RIVER NEAR HONDOOD WRE 1,2 A E - um
2t OOATO7EKZ140 ATHALRASLA RIVER ABOVE SMITH ALTA & 2 | ]
7 OOALO7EEOOD1  ATHAEASLA RIVER AT ATHALATLA WRE 1 A, B sxs#szﬂ.k....k...
E,H
28 QOATO7CEZ140  ATHABASLA RIVER AT TOWN OF - ALTA 2 ] P___*_..
ATHARASCA : A !
9 O0ALO7DAO0OL . ATHAEASCA RIVER AT FLORT WRE 1 AB W
MACMURRAY . .
20 O0ATO7NAZ170  ATHAEASLA RIVER AT TAR ISLAND “ALTA B ] h...q.

!
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TABLE 1 (cont'd)
Sub-Basin 1 - Athabasca River Stations , , B
MAP  CONTRIBUTOR ZTATION "RATIONALE REASONS FOR PARM. PERIOD OF RECORD ;
STN. STATION DESCRIPTION CONTRIBUTOR FOR ACTIVE DISCONTINUING ANAL. -
NO. NUMEER ' ' STATIONS STATIONS 1960 1945 1970 1975 1979
21 00ALO7DA000OS  ATHAEASCA RIVER AT FORT WOE 1 B %
MACKAY
22 00ATO7DA2180 ATHAEAZLA RIVER AT FORT ALTA 8 o ..+,
MACK AY
23 00ATO7DA2182 ATHAEASCA RIVER AT BITUMOUNT ALTA 2 P =
7] 00ALO7ARO0OA4 RIFFLE CREEK 1. 35 MI WOE 2 G =
ABOVE SUNWAFTA RIVER
25 00ALO7AA0045 RIFFLE CREEK ABOVE WOE 2 G 1=
' ‘ RIPFLE LAKE
3t 00ALO7AA004L RIFFLE CREEK BELOW WOE Z G - |
RIPPLE LAKE : i
27 00ALO7AAO047 RIFFLE CREEK OFPDSITE WOB Z G - |
: ICEFIELDS INFQ. CENTRE
28 00ALO7AAC04AS  SUNWAFTA RIVER AT SHIVERS AND WOE 2 G N '
GOOSEEUMFS BRIDGE
29 008LO7AA0049 SUNWAFTA RIVER BELOW WOE 2 G -
:  SUNWAPTA LAKE :
40 00ALO7AAC00S ZTNWAFTA RIVER AT ATHADASE WGEB - Z E.F: G :
GLACIER —
41 00ALO7AA0011 EUNWARTA RIVER = & MI Wk 5 G
‘ " BELOW EEAUTY CREEK "+"
42 00ALO7AAD012 SUNWAFTA RIVER AEQVE WOE Z o |
SIUNWARPTA_FALLS ‘
43 00ALO7AA00S0 TANGLE CREEK ABOVE WORK WRE Z G -
_ COMPOUND ' : ‘
a8 OOAL07AA00 1" TANGLE CREEF, BELOW WORK WOB Z G =
COMPOUND - -
a5 O0ALO7AAC0OSZ  FOELKTAN CREEK ABOVE WOE 2 G B
' WARDEN =TATION L
a4 00A8L076A00i2 FOBCOKTAN CREEE AT HWY 9= WQE 2 F. G ———
47 O0ALO7AAOOSS DULK CREEK AT HWY 73 ABOVE T WOE 2 G e
: - o ROAD CROSSING
T Q0ALO7AAOOSA TIICK LREER 100 VIS BELCW WOE —Z G '
HWY %3 , . |-
49 00ALO7AROOSS ELCKE LREER AT MOUTH WOE Z G — e
50 OOALO7AR00LL  WHIRLFOUL RIVER AT HWY 72A WOE 2. F e——
=1 00ALO7AROOZY  MIETTE RIVER ABLVE WOE Z G " e
- , DECOIGNE WARDEN STATION .
.52 00ALO7AA0022 MIETTE RIVER BELOW WGE 2 G -
- . DECOIGNE WARDEN STATION
53 00ALO7AAO02L MIETIE RIVER AEOVE GETEIE WaE 2 F
5 00ALO7AAO0O30 MIETTE RIVER Z 5 MI ABOVE WIE Z G
‘ _ HWY ‘14 ROAD CROSSING : -
55 00ALO7AADOSE MIETTE RIVER AT HWY 14 WOE ~Z G )
' WEST OF JASFER T -
56 00ALO7AAOC L & MIETTE RIVER AT HWY 73A WOk Z F —
' ' (AT THE MAUTH) , ~ .
57 00ALO7AAGOST MALIGNE RIVER AT CLTLET WHE Z G -
_ OF _MALIGNE LAKE ; '
se 00ALO7ARO0ZZ MALIGNE RIVER = 5 MI EELOW WAE 2 &
' " MALIGNE LAKE (AT SECOND-ERILGE)




TABLE (cont'd)
Sub-Basin 1 - Athabasca River Stations
MAF  CONTRIEUTOR STATION RATIONALE REASONS FOR FARM. PERIOD OF RECORD
STN. STATION DESCRIFPTION CONTRIEUTOR FOR ACTIVE  DISCONTINUING ANAL.
ND. NUMEER' : ) STATIONS - STATIONS 1960 1965 1970 1975 1979
59 00ALO7AAONZ7 MALIGNE RIVER AT DUTLET WE: 2 F'G . +.
JF _MEDICINE LAKE
&0 00ALO7AAOOSE MALIGNE RIVER AEDJVE WRE 2 F ,L
MEDICINE LAKE .
&1 00ALO7AADOIS MALIGNE RIVER AELVE MALIGNE WRE 2 G -
CANYON (AT FOURTH ERIDGE)
&2 00AL07AA0034 MALIGNE RIVER EBELOW MALIGNE WOE z -
_ CANYON (AT FIFTH ERIDGE)
&2 00ALO7AAD020 MALIGNE RIVER O. 1 MI WRE 2 F.G
ABOVE MOUTH . '
¥ Q0ALO7AA00SE EEAVER LR ABUVE MALGINE LAKE WRE 2 G =m
&S 00ALO7ARNLZ2  SNARING RIVER AT HWY 14 WeB Z E, £, G ———
73 00RLO7ARDOZE  RLOCEY RIVER AT HAWY 16 WLE Z F —_—
(NEAR THE MOUTH) . }
&7 OOALO7AE0001 SNAKE INDIAN RIVER 1. 2 MI WRE 2 F _ -P
ABOVE DEVONA FLATS
] OOALO7AARGO37 SULFHUR CREEK AEOVE MIETTE WRE 2 G -
- HOT SFRINGS :
&9 00ALO7AA0038 SULFHIIR CREEK ABOVE MIETTE WQEB 2 G -
, © HOT SPRINGS ROAD CROSSING
70 00ALO7AA00ZY SULFHUR CREEK EELOW MIETTE WQRE 2 G -
- HOT SPRINGS ROAD CROSSING
71 . 00ALQO7AA0040 TIOLFHUR CREER 150 YDS FELOW WEE Z G :
MIETTE HOT SPRINGS . -
. ROAD CROSSING :
.72 00ALO7AAO041 SULFHUR CREEK AEDVE CONF WQE 2 G -
WITH FIDDLE RIVER : : b
73 OCALO7AAN004Z FIDDLE RIVER = MI GELOW WQE 2 F -
SULPHUR CREEK S :

74 00ALO7AF0001  WAMFLUS CREEF. NEAR HINTUN WGE 1,2 C —
Vi Q0ALO7AF 0002 DEERLIGK LREEK NEAR HINTON WEE 1,2 C —-—
76 O0ALOJAFD00E  EUNICE CREEK NEAR HINTON WRE 1,2 C —
77 00ALO7AGO0O07 MCLEDD RIVER SOUTH OF WOE 1,2 Q. _ :

EDSON (AT HWY 47) ‘
79 00ALO7AGO00S MLLEOD RIVER AT HWY. 1& WRE 1,2 E ——
7% 00ALO7AGO001 NMELLELD RIVER AT WHITECOURT WGE 1,2 A E mi—
20 00ATO78G2120  MCLECD RIVER AT WHITECOURT ALTA 8 Q
a1 Q0ALO7AG0O00F  WOLF CREEK AT HWY 14 WeE 1,2 E
2 00ALOZEROOCO]  FEMEINA RIVER BELLW WOE 1,2 E -

'  PADDY_CREEK 4

83 00ALO7BRO00Z FEMEINA RIVER AT ENTWISTLE WEE 1,2 @
84 Q0ALO7ECOO04 FEMEINA RIVER AT MANALA WEE 1,2 E | -]
85 QOALO7EC0001 FEMEINA RIVER AT JARVIE WEE 1,2 A, B E
g5 OOALOZEEOO07 LOBSTICK RIVER AT WILDWOGD WUE 1,2 E -
27 QOALO7EEOOOY FADDLE RIVER NEAR ROLCHFORT T WRE 1,2 E

. ERIDGE . L —
88 Q0ALO7EJDO0]  SWAN RIVER NEAR RINUSO WRE 1,2 A, E )
87 - Q0ALO7EKQ0OGS LESSER SLAVE RIVER AT WOIE 1,2 E —

. SLAVE LAKE
20 QOATO7EEZOOQ -SOUTH EASIN, S E. INLET aLTA E R
. BAFTISTE LAKE - ﬁ

. D < P } ‘




TABLE 1 (cont'd)
Sub-Basin 1 - Athabasca River Stations
MAF  CONTRIBUTOR STATION . RATIONALE  REASONS FOR PARM. FERIOD OF RECORD
STN.  =TATION DESCRIFTION CONTRIEUTOR FOR ACTIVE ~ DISCONTINUING  ANAL. :
NI, NUMEER : STATIONS STATIONS 1960 1945 1970 1975 1979
71 OOATO7EEZZO0 CULVERT CR TRIE. TO EAFTISTE ALTA ? R _{
LAKE < ‘
52 ODATO/GEZA00 OUTHOUSE LR TRIE. TO BAFTISTE ALTA 9 R ._4
. LAKE :
9% OOATO/BEZE00 . BAFTISTE LAKE FROJECT ALTA ) R .
24 . OOATO7BEZE00 TRIE. 10 BAFTISTE LAKE INTO ALTA - ? R ._#
SOUTH INLET 2. ;
95 OOATO7BE2900 NW TRIE TO SOUTH INLET OF TRIE ATLA 9 R ..*
TO_BAPTISTE LAKE
‘94 OOATO7BE2000 TRIE TO EAPTISTE LAKE INTO ALTA 9 R .__4
 SOUTH INLET 3
%7 OOATO7BEZ200 GLORSAK S SFRING BAPTISIE ALTA 9 R _.‘
LAKE PROJECT .
93  OOATO7BE2400 CROUCHER CR TRIE 10 BAPTISTE ALTA 9 R .__4
LAKE . A _
99  OOATO7BE2600 NARROWE SW TRIB 10 BAFTISTE ALTA 9 R .__4
' . LAKE
100 OOATO7BE2200 NARROWS NW TRIE TO BAFTISTE ALTA 9 R ___*
o LAKE '
101  OOATO7BE4000 NORTH BASIN ETM. WEST SIDE ALTA 9 R ——
102 OOATO7BE4200 TRIE 10 ETM. NORTH EASIN TALTA 9 R .__4
. WEST SIDE OF EAFTISTE LAKE
102 . OOATO7BE4400 TRIE TU TOF NORTH EAZIN T ALTA 9 R _4
WEST SIDE OF BAFTISTE LAKE
104  OOATO7BE4400 CATILE CROSZING CR. - TRIE ALTA 9 "R -._{.
I0 BAPTISTE LAKE
105 OOATO7BE4200 TUTLET LR FROM EAFTISTE ALTA 9 R
- LAKE :
106 00ALO7CD000Z CLEARWATER RIVER AT WGE 12 A -
UPFER WINGDAM . .
107  00ALO7CDO001 CLEARWATER RIVER ABLVE WCE 1,2 @
‘ FORT_MACMURRAY "
102 OOATG/DAZ177__&TEEFEANK RIVER . ALTA g P —
107___OOATO/DAOIZ0 EEAVER R AELVE SYNCRUDE ALTA ) Q | m—
110___OOATO70A2172 _ MUSKES RIVER ~ “ALTA G F —
T11___OGAT07DE0020 _DLUNEIRE R _NEAR FT_MACEAY ALTA 2 ] (e
112 OOATO/OEZ174 MACEAY RIVER ALTA g P 1
113 00ATO70E2177 _DOVER RIVER ALTA : P ]
114 OOATO7DAZIZI ELLS RIVER ALTA 8 F _*
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C. -Discussion

Thé headwaters of the Athabasca River originate within Jasper _
Nationa? Park;uﬁhe Water Quality Branch, under agreement with Parks
Canada, has cohducted a special study of the area. Figure 2(a) indicates
‘that'there are mahy watéf.qgality'stations in the area with 15 samples or
‘more; however, almost all have been discontinued and the period'of record
for most is short with a 1imf£éd numbef ofhparameters; The parameters
studied were chosen in efforts to describe the human influence on the
receivinngaters of the Park. There are onTy two stations remaining
active within the park, Onééié ét'Athabasca_Fa11s (00ALO7AA0015, Map #11)
and the other is on the AthaBasca‘River (00ALO7AA023, Map #17) below

Snaring'River.. Parameters aha1yzed at_these'stations included those which

“are commonly studiéd at stations throughout the sub-basin, plus a number of

. pesticides. |

Most of the expected developments and resource projects, however,
occuf downstream’ofidasper Nationa1-Park. Coal depositthhroughout the
portion of the.sub#Basin ébové’Hondo.are'not expected to be developed 1in
the near future, but a propoéed pipé]ine is to be constructed across the-
sub-basin as 1ndicateq 1n‘ngure-2(a). Historica1:dataIafé.avai1ab1e
immediately downstréam of ‘the pipeline crossﬁﬁg but the closestactive
stations, (250 km) downstream of the crossing, are at Athabasca
(00ALO7BEQ001, Map #27, and 00ATO7CB2160, Map #38). A wide range of
pérametersrhave been anaTyzed“at these sfétibns including a-wide Variefy

of metals and nutrients.
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The c]osest station'ubstream.of.the pipeline crossing is
located be]ow-Hi"tO"H(OQATO7AD20759 Map #21), but was Tast sampled in
1976 and has_less.than_ls samples on record.. Two statdons located at
Hinton (00ATO7AD2060, Map #20 and 00ALO7ADQ00T, Map #19) have been samp]ed
more than 15 times for-a var1ety of parameters but both have been
discontinued. The pipeline also crosses the McLeod and Pembina Rivers;
stations are located below both crossings, but not aboyé. Both have been
discontinued but there are more than 15 samp1es for each‘station.

Waterfow1 nesting and: stag1ng areas on Lesser Slave Lake occur
downstream of tr1butar1es which flow.through the edge of a tar sands
deposit. The only station lTocated to monitor any effects of deve]opment

of the tar sands js.on the Lesser Slave River at the outlet of the Lake -

(O0ALO7BKO005, Map #89); however, this station has been discontinued and

has Tess than 15 samp1es on record for‘a Timited number of,parameters.

| Above Fort McMurray, on the Athabasca Riverﬁfhere is expected
to be a hydfoe]ectric poWer installation and there is the poss1b11ity of
development. within the upstream part of the tar sands depos1ts Also, a
development corridor extending from Edmonton to Fort McMurray which may
cross tributaries to the Athabasca River is expected in the near future.
A station at the town of Athabasca.(OOAL07BE0001, Map #27) 1s well
situated to monitor 1nputs from upstream to this. deve]opment area A
station at Fort McMurray (00AL07DAOOO] Map #29) is the first station
downstream after these broposed developments. It has.a s1gn1f1cant
period of record with more than 15 samb]es taken; it was, however,
discontinued jn 1978. The Clearwater River has been:designated as a
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sensitive area and has been monitored at two statioﬁs’near its downstream
'end near Fort McMurray. Both stations have been discontinued; however,
data for a number of parameters during a significant period of record are
avaﬁ]ab1e from one of the stations.

| The Peace-Athabasca Delta is Tocated downstream from the area
of major tar sands development. Alberta Environmeht and Water Qua]ity'
Branch stations below Tar Island have fewer than 15 samples with a fair
number of parameters analyzed;. there are no stations below Bitumont.
There has been some.intensive research work carried out by 0.S.E.R.P.
within this area but the future of the work is unclear.

The section of the Athabasca River sub—basin‘in Saskatchewan,
except for the Clearwater River and a few smaller rivers, drains into
Lake Athabasca. The headwaters of the Fond du lac River, because of a
dam, have been extended to include Wollaston Lake. An active water
quality station on'the Wheeler River above Wollaston Lake has an extensive
period of record -and more than 15 samples. -A uranium mine is being
developed on the west side of WO]1astonTLake, as well two sensitive areas
have been designated on. the Fond du lac River, Elizabeth Falls and the
stretch of the river itself from below the falls to lake Athabasca. A
hydroelectric development has been pianned‘for E1izabeth.Fa1isf . An active
water quality station (OOSA07L00001; Map #3) is located at the outlet of
B}ack Lake just ubstreamfof the falls with more than 15 samples on record
ahd a variety of parameters analyzed.

_There'are several tributaries to Laké.Athabasca which flow
through the Athabasca sand dunes area, only -one of which has a water
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‘quality station. The McFarlane River at the outlet of Davy Lake has an

active station (00SAO7MBOOOT, Map #6) with more than 15 samples on record
and a variety of.pérameters analyzed. Near the Alberta-Saskatchewan
Eorder, south of the‘Lake; there is a'devé]oping uranium mine; fhere;are‘
no water quality stations on any of the rivérs'draining the aréa. Another
uranium mine is located on the north shore of the Lake; in c]ose'prpximity
is station 01SAQ7MC0001 (Map #8) at Cfackingstone'Point. The period of
record 1§ not very extensivé;and there Wére fewer than 15 samples takeﬁ

before it was discontinued.

D. - Data Gaps

1. The pointé at which the Mackenzie Valley Pipé]ihe w%]] cross the
rivers of the sub-basin are well monitoredihistoriég]]y but~the-pr¢sent-
monitoring Té inadequate to take account of'tﬁe pipe]iné~acti§itiesl '

2. If the portion of the tar sands deposit that is contained wifhin
the headwaters of'the_Lesser Slave Lake drainage bgsin ié developed, the
waterfowl nesting and staging areas upstream of thé Take wi]]*bé affected.
‘At preéent there is no monitoring activﬁty in this area.

3. Below the town of Afhabasca, the tributaries of the Athabasca
that flow through the development corridor will be affected and, at
present, there is no monitoring in fhe area until Fort McMufray.

4. A There is a need for c]arificatfon of any p]ans_for_hdnitoriné
below the Athabasca tar:sands developments as there does not appear fo be
any_commitment;for a_]oﬁgjterm sampling program to take account'of‘inbufs.
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to the Peace Athabasca Delta. -

5. A wuranium mine under development in Saskatchewan, south of
Lake Athabasca, near the Alberta border, is likely to affect the quality

of the water of the streams draining the area. At present there is no

monitoring activity in this area.
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CHAPTER IIT °
'SUB-BASIN 2 - PEACE RIVER DRAINAGE .
Water quality data for‘éub—basin’Z has been collected from
three major data soufces, NAQUADAT and the Alberta and British Columbia .

governments .

A.  NAQUADAT DATA

‘Information from NAQUADAT indicates that a number of ‘parameters

are analyzed throughout the sub-basin, including:

. Colour Apparent : . 16. Copper Extraétab1e_:l"

1

2. Specific Conductance o 17. Zinc Extraétab]é“

3. Temperaturé Water _]8.‘StrontiumvExtractébTe”
4. Turbidity .. - 19, Molybdenum Extractable

5. Alkalinity. Total =~ 20. Silver Extractable

6. Alkalinity Phenolphthalein | 21.>Canium_ExtractabTe_'
J.pH 22. Barium Extra¢tab1e

8. Hardness Total ‘ 23. Lead Extractable

9. Residue Nonfilterable = - 24. Fluoride Dissolved .
10. Residue Fixed Nonfilterable - 25. Sulphate Dissolved

11.° ATuminum Extractable ' 26. Chloride Dissolved

12. Manganese Extractablie : 27.'Pofaé51ﬁmADissb19ed
13. Iron Extractable | 28. Calcium Dissolved
14. Cobalt Extractable ~ 29. Sodium Dissolved

15. Nickel Extractable. 30. Carbon Total Organic
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31. Carbon Total Inorganic
32. Nitrogen Dissolved NO3 & NO2

33, Si]jca Reactive

" From this 1ist it can be seen'that»a number of metal

constituents are analyzed; in-contrast only a few nutrient parameters

have been étudied throughout the sub-basin. NAQUADAT information is

also available for physica1‘parameters and major ions, but is 1acking

for pesticides, herbicides, PCB's, hydrocarbons, oxygén_re]ated para-

- meters and biochemical compounds.

The following NAQUADAT stations in addition to the above

mentioned parameters have significant numbers of samples taken for the

listed parameters. -

00ALO7GA0001

. -Iron Dissolved Fe+f & Fe

(Map #132)

1. Copper Dissolved
2. Zinc Dissolved

- 3.
4
5

Lead Dissolved

. Manganese Dissolved

T+

00ALO7GE0001 (Map #141)

1.

Oxygen Dissolved

00AL07GJ0001 (Map #137)

1. Boron Dissolved =

2. Nitrogen Diséb]ved NOé & NO
3.

4, Aroclor 1248 -

Oxygen Dissolved

O N o

10

2.

PO

- 30

0 N Oy O

. Carbon Total Orgénic
. Carbon Total Inorganic
. Nitrogen Dissolved NO, & NO

. Phosphorous Dissolved Ortho
PO :

2

4 S
Phosphorous Dissolved Inorganic

4

. Aroclor 1254
. Aroclor 1260

2,4-DB
2,4-DP.




— ]

00ALO7HA0001 (Map #24)

Aluminum Dissolved
Manganese Dissolved ’
Nitrogen Dissolved Nitrate

oW N

Nitrogen Dissolved NO3 & NO2

00AL07HF0001 (Map #25)

1. N1trogen D1sso1ved NO3 & NO2
2. P,P-DDT
3. P,P-DDD
4. P,P-DDE

00ALO7KC0001 (Map #26)

1. Zinc Dissolved

2. N1trogen Dissolved NO -& NO

3 2

1. Iron Extractable
2. Nitrogen Dissolved
3. Residue Filterable.

00BCO7FDO005 (Map #130)

. Arsenic Extractable
Selenium Extractable
Manganese Extractable
Iron Extractable
Cobalt Extractable
Nickel Extractable
Copper Extractable

. Strontium Extractable
. Molybdenum Extractable
Cadmium Extractable

. Barium Extractable

— O W 00 ~N O Ul W NN

5. Nitrogen Dissolved Ammonia

5,:P'5-Methbxych10r_

. Phosphorous Dissolved

~.Inorganic PO4

. Oxygen Consured

6. Heptach]or

7. Heptach]or Epox1de

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

31

. 00BCO7FA0003, OOBCO7FBOOO1 (Map #10,74)

. Residue Fixed Fi]ferab1e
. Residue Fixed Nonfilterable

‘Lead Extractable

Nitrogen Dissolved

Carbon Total Organic

Carbon Total Inorganic
Nitrogen Dissolved NOB'& NO
Phosphorous Total

Phenolic Material

2

Tannin and Lignin

Residue Filterable

Residue Fixed Nonfilterable
Residue Fixed Filterable



The following parameters were analyzed within the sub-basin

but with reduced frequency and at fewer locations.

O S S R S —
R W NN - O W

0O N Oy O > W N~

. 00ALO7GA0001 (
. 00ALO7GE0001 (
. 00AL07GJ0001T (
00ALO7HAOO0T (Map # 24
(
(

Y O & W N —

. 00ALO7JD0001

. Vanadium Extractable:
Chromium Extractable

. Manganese Dissolved

Iron Dissolved Fe' = & Fe
. Arsenic Dissolved
. Antimony Extractable
. Mercury Extractable
. Thallium Extractable
. Lithium Extractable
. Boron Dissolved
. Mégnesium Dissolved
. Oxygen Consumed
. Chlorophy1l A

. Nitrogen Total Kjeldahl
. Nitrogen Dissolved Ammonia

16.

17.
1s.

19

21

Phosphorous Dissolved Ortho

Phosphorous Total
Alpha-Endosulfhan

.'Beta-Enddsu1fhah
20.

Gamme-BHC Lindane

.- Aldrin
22.
23.
24,
25.
26.
27.
28.
29.
30.

Dieldrin ,

Aroclor 1254

Aroclor 1248

Aroclor 1260

2,4-D

2,4,5-T

MCPA

Residue Filterable |
Residue Fixed Filterable

Water quality stations with fifteen samples or more:

00ALO7HF0001

Map # 25
Map #162

Map #132)
Map #141)
Map #137)

)
)
)
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7.
8.
9.
" 10.
1.
12.

00ALO7KC000T (Map # 26)
O0ALO7KE000T (Map #163)
00BCO7EF0001 (Map # 1)
00BCO7FA0003 (Map # 10)
00BCO7FBO00T (Map # 74)
00BCO7FDO005 (Map # 19)




B. Alberta Government Data

The A]berta'government,haS'sampled at a_number of Tocations

within the Peace River sub-basin, Station OOATO7FD2030 (Map #21),

Peace River at Dunvegan is active and has the most samples taken and

paramefers»ana]yzed.- Station O0ATO07GJ2060 (Map #138)? Smoky River at

Watino is also active.

The following 1ist contains the parameters studied throughout

the subjbasin:

RN = ed e e e el e e e e
QO W 00 N O PWw NN~ O W

O N oY G ow N =

Temperature of Water
Specific Conductance
Turbidity

pH i

Alkalinity Phenolphthalein

. Alkalinity Total

. Hardness Total
Carbonate

. Bicarbonate

. Calcium Dissolved

. Magnesium Dissolved
. Sodium Dissolved

. Potassium Dissolved
. Iron Total

. Iron Extractable

. Mercury Total

. Cadmium Total

. Cadmium Extractable
. Copper Total

. Lead Total

33

21.
22.
23.
24.

Mangahese.Tofa]
Nickel Total |
Zinc Extractable

‘Cobalt Total -
. Chromium Total
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37,
. 38.
39.
0.

Chloride Dissolved
Sulphate Dissolved

F1ubkide Dissolved

Nitrogen Dissolved N0, & NO
Nitrogen Total Ammonia
Nitrogen Total Calculated
Nitrate Dissolved

2

Nitrogen Dissolved Nitrite
Phosphorous Total Phosphate

"Phosphate Total

Oxygen Dissolved
Oxygen BOD

Oxygen Total COD
Coliforms Fecal MPN
Coliforms Total MPN



41.
42.
43.
44,
45.

-
O W N O oW N =

~N Oy O B W N =

. 00ATO07FD2030
. 00ATO7HA2040

. 00AT076GJ2060

Std. Plate Count

0i1 and Grease
Phenolic Material
Odour Thresho]d Number'

Surfactants N- A]ky] Su]phonates

- 46. Tannin and Lignin
47,
48. Total Dissolved Solids

Residue Total

Analyzed but not at all stations within the sub-basin are:

Copper Extractable

. Lead Extract?b1e

Manganese Extractable
Nickel Extractable

.Si1ver Extractable

Cobalt Extractable
Chromium Hexavalent
Chromium Extractable
Molybdenum Extractable

. Arsenic Dissolved

1.
12.
- 13.
14.
15.
16.
17.
18.

19.

Carbon Dissolved Inorganic
Carbon Dissolved Organic
Carbon Total Organic
Carbon Total Inorganic
Nitrogen Total Ammonia
Nitrogen Total Kjeldahl
Silica Reactive

Phosphorous D1sso1ved Ortho-

PO4
Hydrocarbons

Water quality stations with fifteen samples or more:

(Map # 21)
(Map # 22)
00ATO7HA2041 (Map # 23)
00ATO7GA2010 (Map #133)
00AT07GA2020 (Map #134)
00ATO7GE2019 (Map #142)

(Map #138)
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. C. British Co1Umbia Government Data

British Columbia government data is available from 126

stations within the Peace River basin; however on1y‘19 of these stations

have fifteen or more samples for the majority of the parameters

analyzed.

basin:

O L i S
W N = O W

0~ OO PEW N -

Few parameters are analyzed at each station throughout the

sub-basin but those which are include:

1. Specific Conductance
2. pH '

3.

4, Phosphorous Total

Calcium Dissolved

'The-f0110wing parameters have been

. Turbidity
Colour

Salinity

. Alkalinity Phenolphthalein

Alkalinity Total
Hardness Total

. Bicarbonate

Carbon Dioxide Free
Acid 8.3

. Aluminum Total

. Chromium Dissolved
. Mercury Total

. Mercury Dissolved
. Zinc Dissolved

35

15.
16.
17.
18.
19.
20..
21.
22.
23.
24,
25.
26.
27.
28.

analyzed within the sub-

Iron Total

Iron Dissolved. -
Vanadium Dissolved
Vanadium Total .-~
Cadmium Total
Arsenic Total
Copper Total
Copper Dissé1ved
Lead Total

Lead Dissolved
Nickel Total

Zinc Total

Zinc Dissolved
Molybdenum Total



29.
30.
31.
32.
33,

34,
35.

- 36.

37.

38,

.39,

40.

a1.

42.
43.
44,

— ’ .
S W 0N TR W NN =

. 0400169

. 0400389

. 0400393
. 0400394

(
(
(
(
. 0400391 (Map.#102
(
(
(
. 0400395 (
(

Chromium Total
Manganese Total
Magnesium Total
Magnesium Dissolved
Sodium Dissolved

‘PotassiumADisso1ved‘

Chloride Dissolved
Sulphate Dissolved
Fluoride Dissolved
Sulphide Total |
Carbon Total Organic

Carbon Total Incrganic

~Nitrogen Total Organic
~ Calculated

Nitrogen Total Calculated
Nitrogen Dissolved Ammonia

Nitrate Dissolved

45.
46,
47.
48.

49,
50.
51,
52.
53.
54,
55.
57.
58.
59.
60,

Nitrogen Dissolved Nitrite
Nitrogen Dissolved NO, & NO
Nitrogen Total Kjeldaht

Phosphorous Dissolved Ortho

PO4

2

-Silica Reactive
'Co1iforms Fecal MPN

Coliforms Total MPN

Oxygen Dissolved

Oxygen Total COD

Chlorophy11

Phenolic Material

Surfactants N-ATkyl Sulphonates
Residue Nonfilterable

Resﬁdue Total

Residue Filterable

Water quality stations with fifteen samples or more:

Map # 2)
Map # 99
Map #100
Map #101

0400388
0400390

)
)
)
)
0400392 (Map #103)
Map #104)
Map #105)
Map #106)
Map # 73)

1177703

11.
12.
13,
14.
15.
16.
17.
18.
19.

36 -

1177704 (Map # 73)
1177701 (Map # 86)
1177702 (Map # 88)
1177708 (Map # 94)
1177712 (Map # 92)
1177705 (Map. # 76)
1177706 (Map # 77)
1177711 " (Map # 95)
0400701 (Map # 36)




WATER QUALITY STATIONS
Sub-Basin 2 - Peace River Drainage
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WATER QUALITY STATIONS
Sub-Basin 2 - Peace River Drainage
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TABLE 2

Sub-Basin 2 - Peace River Stations

MAP
STN.
NN,

CONTRIBUTOR
STATION

NUMBER

RATIONALE

CONTRIBUTOR FOR ACTIVE

STATIONS

REASONS FOR PA
DISCONTINING AN

STATIONS | 1940 19465 1970 19735 1979 .

PERIOD OF RECORD

1

‘'z

H W

o

10

11

12

14

15

17
18

19

COBCO7EF0Q001

0400142

0400492
04001324

0400125
0400124

0400138
0400139
0400140

00BCO7FAOHOZ

0400157

QOBCO7FDO00Z
)
0400142 .

0400143

.6400144
0400146

'o4ooi47
0409143‘

QOORCO7FDOO0S

PEACE RIVER AT HWY 29 BRIDGE
HUDZON HOPE BRITISH COL.

WoE

1 P

PEACE RIVER-HUDZON HOFE AT FERRY
CROSSING-14 MILES EELOW PEACE
RIVER CANYON

S

FEACE RIVER AT 0OLD FORT

2 MI UFSTREAM FROM THE CITY OF

FORT 5T. JOHN SANITARY DISCHARGE

INTQ THE PEACE RIVER STATION #1

Z MI UPSTREAM FROM THE CITY OF
FORT =T. JOHN SANITARY DISCHARGE
INTD THE FEACE RIVER STATION #2

Z MI UPSTREAM FROM THE CITY OF
FORT ST. JOHN SANITARY DIZCHARGE
INTO THE PEACE RIVER STATION #&

FEACE RIVER #2 STATION #1

100 ¥YDBS. ABOVE RAILWAY BRIDGE
PEACE RIVER #Z ZTATION #2 ‘
100 YDS. ARBOVE RAILWAY BRIDGE

FEACE RIVER #2Z STATION #3
100 YRS, AEDOVE RAILWAY RRIDGE

| & &

FEACE RIVER NEAR TAYLOR
RAILWAY BRIDGE BR. COL

WRE

[N

FACIFIC PETROLEUMS TAYLDR-RAW
WATER FROM PLIMP BEARING COOLING
WATER SUPFLY LINE IN SERVICE’
WATER PUMFHOUSE i . :

BC

W <l 2. P B2

PEACE RIVER AT HWY %7 ERIDGE
TAYLOR ER. oL

WRE

- PEACE RIVER B2 SZTN #1 4 MI

B/3 FROM ALASKA HWY JUST Us2 OF
A SMALL CREEK _ON THE NORTH SIDE

EC

PEACE RIVER #3Z ZTN #2 4 MI -
D/% FROM ALAZEA HWY JUST U/Z OF
SMALL CREEE. UN THE NORTH SIDE

PEACE RIVER #32 STN #3 4 MI
D/2 FROM ALASKA HWY JUST U/S OF
A SMALL CREEK ON THE NORTH SIDE

FPEACE RIVER #4 STN #1 & MI

D/5 FROM BEATTON R. 100 YDS
CU/8 FROM RASPEERRY ISLAND

PEACE RIVER #4 ZTN #2 &4 MI
D/ FROM BEATTON R 100 YIS
L/S FROM RASFBERRY ISLAND

BC

FEACE RIVER #4 ZTN #2 & MI

"D/ FROM BEATTON R, 100 YDS

/5 FROM RASFRERRY ISLAND

EC

FEACE RIVER AT LLAYHLRZT
FERRY NEAR BC ALBERTA EBORLDER
BRITISH COLLUMEIA

WEE

M Al AR




TABLE 2 (cont'd)

Sub-Basin 2-Peace River Stations

CONTRIBUTOR STATION RATIONALE REASONS FOR FARM. FERIOD OF RECORD
STATION DESCRIFTION CONTRIBUTOR FOR ACTIVE DISCONTINUING ANAL.

NLMEER ’ STATIONS STATIONS 1940 1965 1970 1975 1979
O0ALO7FDO0O0Z  FEACE RIVER AT HWY #2 DUNVEGAN WEE : 1,2 A E 4-
O0ATOZFDZO20  PEACE RIVER AT DOLNVEGAN -ALTA g - ]

QOATO7HAZOA0 ° FEACE R AEQVE FEALCE R. ALTA S Q

Q0ATO7HAZ041 FEACE R-ARQVE FEACE R ALTA, . & Q +
EAST BANK

00ALO7HAOOO1  FEACE RIVER AT FEACE WeB B 1,2 . AR

. RIVER

QOALO7HFO001 FEACE RIVER AT FORT. WaB . 1,2 AE - 4 A
VERMILION ) : ’ i
QOALO7KCO0001 FEALCE RIVER AT FEACE WRE 1,2 A - J
FOINT ' _
04004625 ©  NATION R.. AT INLET TO INDATA EBC : 4 \
LAKE .
04Q0L34 INDATA LAKE AT CENTRE QOF BT 4 R -
LAKE
0400687 NATION R. AT OUTLET FROM EC 4 v -
. INDATA LAKE .
20 0400490 NATION R. AT INLET TO EBC 4 v -
TCHENTLO LAKE
21 04004932 STN #1 TCHENTLD LAKE AT EC - 4 R
WESTERN BEND NEAR MIDDLE -
OF LAKE :
3z Q400495 STN #2 TCHENTLD LAKE AT EC 4 v -
MIDDLE NEAR_ISLAND _
22 0400496 STN #2 TCHENTLO LAKE AT ) BC o R 4 v -
. . EASTERN BEND AT MIDDLE OF LAKE
24 0400498 NATION R. AT OUTLET FROM EC 4 v -
. TCHENTLO LAKE
29 0400699 NATION R. AT INLET TO EC 4 v -
CHUCHI LAKE
36 0400701 CHUICHI LAKE STN #1 CHUCHI LAKE BC 4 v
AT MIDDLE NEAR SMALL ISLAND AT -
- WESTERN END
37 0400702 -+ PCHUCHI LAKE STN #2 CHUCHI LAKE BC 4 v
’ E AT MIDDLE QF MAIN REACH -
28 0400702 CHUCHI LAKE STN #2 CHUCHI LAKE EC 4 v
. AT EASTERN END OF MAIN REACH -
39 0400705 STN #4 CHUCHI LARE AT EBC § .4 \ -
EASTERN BAY NEAR ISLAND = . - ] .
40 0400704 NATIOUN R. AT QUTLET .FROM EC ' 4 v -
LCHUCHI LAKE
41 0400482 ROTTACKER CREEK AT CONF. WITH " BC 4 v
NATION R. NEAR OUTLET FROM ’ -
INDATA LAKE i . .
42 0400429 TRIEUTARY FROM ALEERT LAKE EBC 4 v
DRAINING TO NATION R. BTWN. | - L
, INDATA LAKE AND TCHENTLO LK. :
43 - Q4006214 STREAM FROM FURVIS LAKE EC 4 ) v
. AT _INLET Tt TCHENTLC LAKE :
44 04004674 STREAM FROM AIRLINE LAKE - BC . 4 Y
) AT INLET T TCHENTLO LAKE : '




TABLE 2 (cont'd)
Sub-Basin 2-Peace River Stations

MAP  CONTRIEUTOR STATION _ RATIONALE REASONS FOR PARM. PERIOD OF RECORD -
STN. STATION DESCRIFTION CONTRIBUTOR FOR ACTIVE DISCONTINUING  ANAL.
NG, NUMEER ' STATIONS STATIONS 1960 1965 1970 1975 1979
a5 0400457 AHDATAY CREEK AT INLET TO EC a v -
TCHENTLO LAKE
a6 0400700 KLAWLI K. AT INLET TO “BEC L1 v -
CHUCHI LAKE :
47 0400704 STREAM FRUM WITCH LAKE AT BC ] v -
INLET TO CHUCHI LAKE : : :
LE: 0400741 UFETREAM FROM THE SUMMIT BC 6 W _
LAKE DUMP_SITE ' b
49 0400740 OOWNETREAM FROM THE SUMMIT BC 6 W -
LAKE DUMP SITE
S0 0400228 ZOMMIT LAKE #1 MIDDLE OF BAY EC 6 X
AT WEST END OF LAKE NEAR INLET ,
STREAM ' : A :
51 0400827 TUMMIT LAKE #2Z SOUTH SIDE BC "6 X 4
: OF _LAKE WEST ARM -
52 0400230 SUMMIT LAKE %2 ZOUTH SIDE T BC 3 X 4
: OF LAKE WEST ARM
53 0400821 SUMMIT LAKE #4 SDUTH SIDE EC 3 X 4 o
, OF LAKE WEST ARM
54 0400822 SUFMIT LAKE #= EAST END DF BC 6 X . 4 :
LAKE
S5 0400232 ZOMMIT LARE #6 EAST SIDE OF BC 6 X 4 :
' LAKE MIDDLE OF BAY ; :
56 0400224 SUMMIT LARE #7 NORTH-EAST BC 5 X 4_
' SHORE
57 0400235 EOMMIT LAKE #& NORTH-EAST BL 3 X _ 4-’
: SHORE : :
58 0400234 SOMMIT LAKE %5 NORTH END OF EC 6 X 4 -
' o LAKE NEAR OUTLET OF LAKE .. :
59 0400837 EOMMIT LAKE #10 WEST END OF EC & X -
LAKE NEAR MIDDLE OF BAY
50 0400832 SOMMIT LAKE #11 WEST SHORE- BC ¢ 3 4
LINE
&1 0400229 = BUMMIT LARE B12 NORTH SHORE EC A X a
WEST ARM OF LAKE ' :
FZ  OOBELO7EEO0OL FARSNIF RIVER AT HWY 97 BRIDGE WEE 1 R J—
WINDY FOINT E. .
L5 0400E51 WILLISTON LK. AT MACKENZIE BC 5 Y -
EFFLUENT DISCHARGE I.D. Z
Y GAOOGE7 MOBERLY R. AEDVE INLET TO EC 4 P -
. - LAKE ON _INDIAN RESERVE :
65 QORCO7FENC04 FMOBERLY RIVER AT HWY 27 BRIDGE WOE 1 R
, , AT OUTLET OF MOEERLY LK. E.C. —
. 0400137 FEACE RIVER BALKWATER AEOVE EC 2 @
‘ . CONF. WITH PEACE RIVER - »
&7 0400202 MOEERLY R. AELWE CONF. - EC 7 @
PEACE RIVER
Iz 0400542 FINE RIVER AT HASLER CR. EC 4 P
: . BELOW HART HWY ERIDGE NEAR -
HASLER CR. CONFLUJENCE




TABLE 2 ¢cont'd)

Sub-Basin 2-Peace River Stations

MAF  CONTRIEUTOR STATION RATIONALE REASONS FOR PARM. PERIOD OF RECORD
STN. STATION DESCRIFTION CONTRIBUTOR FOR ACTIVE  DISCONTINUING ANAL. :
ND. NLIMEER STATIONS STATIONS 19560 1965 1970 1975 1979
s 0800541 PINE R. AT TWIDWELL EEND OFF. EC 5 P
OF CONF.. WITH SUKUNKA R. AT Ll
TWIDWELL BEND
70 1177704 NORTH EANK FINE R AT EC ) ] -
, CHETWYND VILLAGE PUMPHOUSE
71 0400540 FINE RIVER AT EAST FINE LF- BC 5 3
STREAM UOF CONF. OF MURRAY R. ' -
72 0400141  FINE R. ABPGVE CONF. WITH. BC 3 a —
PEACE RIVER ‘ -
72 1177703 EAST BANK FINE R, AT FEACE BC 3 Q
ISLAND FARK AROVE FINE-FEACE -
_ CONFLUENCE :
74 OOBCO7FRO001 FINE R. NEAR MOUTH 2. 2 EM WOE 1 L
SOUTH OF TAVIOR B C. ' =
75 1177714 SUKUNKA R, ABOVE WINDEALL CR. EC F) -
AT 100 LINE BRIDGE
76 1177705 EAST BANE SURUNEA R, AEOUT S BC 3 Q
"KM AEOVE EURNT R. AND 10 KM -
EELOW SKEETER CR.
77 1177706 EAST EANK SURUNKA R ABOUT S EC ) Q
KM ABOVE EURNT R. AND 10 KM -
EELOW SKEETER CR.
72 0400556 SURUNKA R.. ABOVE CONF. WITH BC 5 P -
PINE R. NEAR TWIDWELL EEND :
75 1177745 CENTURION CR. JUST ABOVE CONE. EC 7 @
: WITH PINE RIVER -
20 1177747 CENTURION CR. AGOVE THE BC 7 ] -
CHETWYND VILLAGE
71 1177716 WINDFALL TR AT 100 TINE ROAD BC ) R -
CROSZSING
=0 1177717 CHAMEERLAIN CR. AT 100 LINE ROAD B r) R -
CROSSING
== 1177718 SKEETER CR. AT 100 LINE EC F) R ‘-
ROAD CROSSING
Y 1177720 EURNT R. NEAR CONF. WITH BC ) R -
SUKLINKA RIVER
s 1177724 MURRAY R. FELOW IMFERIAL CR. EC ) @ -
. AT KINUSEQ FALLS RD. ERIDGE
86 1177701 MURRAY R. AT SECCND MAOR EC ) )
MEANDER AEQUT 2 MI EELOW -
WOILVERINE RIVER . ~
a7 0400552 MURRAY R. AT EAZT FINE BELOW BC 3 F -
COLDSTREAM CR.
ga 1177702 EAST CANE MURRAY R, 100 M BC r) Q -
: ABCVE FINE R, CONF.
=2 117772% KINDSED CR. ABCVE FIVE CABIN B 4 F -
CREEK
90 1177725 FINGSED CR BELW FIVE CAEIN EC r @
CR AT KINUSED FALLS ROAD ‘ )
CROSSING -




TABLE 2 (cont'd)

Sub-Basin 2 - Peace River Stations

MAF  CANTRIEUTOR - STATION RATIONALE REASCONS FOR FARM. . PERIOD 0OF RECORD
STM. STATION ‘ DESCRIFPTION EUNTRIDHTnR FOR ACTIVE  DISCONTINUING ANAL.
N NUMEER : - STATIONS STATIONS 1960 19465 1970 1975 1979
1. 1177724 FIVE CARIN LR, NEAR IZONF. EC : 4 &
. WITH KINUSED CR. AT KINUSED FALLS ‘ bl
. ROAD CROSSING o .
Tz 1177712 FLATEED CR. ABLUT 0. & KM . BLC -7 & _
ARMVE MURRAY-FLATEED CONF. : A :
TR 1177710 WOLVERINE R. EELOW BULLMOCOSE EC _ _ 4 ‘e -.
CREEK ' i
7 1177705 MAIN CHANNEL BLULLMOOZE CR. _ B 7 =]
AT 200 LINE BRIDGE ] T~ : |
s 1177711 QUALITY CR. AT WODD PRESERVERS ' BC 7 @ : ..4
' CAMP.
6 1177723 MEINLE TR AT 200 LINE ROAD - B 7 P A
. . CROSSING -
77 OQBCO7FLO00Z BEATTON R. 9. 92 KM END DF WOE 1 T -
FORT £T7. JOHN HWY BRIDGE B.C.
92 . 0400145 BEATTON R. ABOVE CONF. WITH B b [A] .
. PEACE RIVER : —
99 0400252 CHARLIE LK. STN #1 NEAR DQUTLET ~ BEC 4 u | .F.
FROM LAKE :
100 0400267 CHARLIE LK. SIN #2 SQUTH END “EC ) 4 1] .,.*_
, ' OF LAKE 100 FEET FROM SHORE :
101 0400270 CHARLIE LK. =TN #3 SOUTH END EC _ 4 _ ] ‘ .F.
. : . OF _LAKE 150 FEET FROM _SHORE :
102 0400371 CHARLIE LK. SN #4 MIDDLE OF EC 4 U - _
: LAKE NORTH AND EAST OF GOLF
) COURSE
103 040092 CHARLIE LK. STN #5 EAST BEC -8 1] 1 'L--
SHORELINE OF LAKE 150 FEET ‘
- SHORE
104 - 0400393 CHARLIE LK. 3TN #4 WEST , BC 4 U :
- " SHORELINE 150 FEET FROM SHORE . - : e
105 " 0400294 CHARL IE LK. STN #7 MIDDLE OF EC o _ 4 ] .F
LAKE NORTH END
104 04003295 CHARLIE LK. TN #Z NORTH | o . BEC, 4 1] ) .L-
o END OF LAKE -
107 0400374 SOUTH SIDE OF ERIDGE AT THE el 3 U .F'
o SOUTH END OF CHARLIE LK. .
108 0400377 CHARLIE LK. TRIGUTARY—SOUTH ELC 4 ] .L.
SIDE OF STODDART CREEK :
107 0400545 EISKATINAW R. AT ARRAZ NEAR BC 5 P -
: 'HART HWY ERIDGE : : . .
110 OOBCO7FONO07  HKISKATINAW R, ALASEA HWY WRE . ‘ , 1. T -
_ ' ERIDGE NEAR FARMINGTON E. . : i
111 0400544 . - KISKATINAW R. AT ALASHA HWY B 5 P »
" ERILDGE '
112 . 0400147 EISEATINAW R, ABOVE CONF, ELC & "] ‘
. . " _WITH FEACE RIVER
112 0410040 FOUCE COUPE R, URFSTREAM 1/2 MI e 7 o : .L
' o ' FROM CONF. "WITH DAWSON CR.
114~ 0410041 OOWNSTREAM OF CONF. 0OF FOUCE . G 7 o
: COUFE AND DAWSON CR.
ol




TABLE 2 (cont'd)
Sub-Basin 2 - Peace River Statians

MAE  CONTRIBUTOR STATION RATIONALE  REASONS FOR . PARM. FERIOD OF RECORD
STHL STATION DESCRIFTION CONTRIBUTOR FOR ACTIVE  DISCONTINUING  ANAL.
N, NUMEER STATIONS STATIONS 1960 1965 1970 1975 1979
115 0410047  POUCE COUFE R AT SFIRIT R EC - 7 Q +
ROAD BRIDGE
115 GATonE] TAWSON TR 100 FT DOWNSTREAM B 7 @ +
OF CONE. WITH LUNNAMED CR.
117 0410032 AT INTERSECTION OF HART HWY BC 7 a +
AND DAWSON CR.
112 0410034  INTERSECTION OF FWY #2 AND BC 7 @ +
DAWSON CR. ' _
119 04100325 = DAWSON CR. 150 YOS UFETREAM BC 7 B +
DISCHARGE
120 0410036  DAWSON CR 30 FEET DoWN= FC 7 ] +
STREAM OF DISCHARGE
121 0410037  DAWSON LR 150 FEET DOWN- BC 7 @ =
STREAM OF DISCHARGE ' :
122 0410022 100 VOGS, TOWNSTREAM OF DAWSON EC 7 a -
CR. REFUSE SITE -
123 0410050 100 YOS, LFSTREAM OF CITY °F BC z R
DAWSON CR. REFUUSE SITE : ‘ -
124 0410051  TAWSON CR AT REFISE SITE BC % R |
125 0410052 100 FT_ D/ OF DAWSON TR o % R s
_ REFUSE SITE
126 0410022  SOIJTH DAWSON CR. AT 17 AVE. BC Z a L3
177  OGALO7FN0004 CLEAR RIVER NEAR EEAR CANYON Wak 1,2 £ )
125 0OALO7FO000E MONTAGNEISE TR, NEAR HINES WAE 1,2 =5 -
: CREEK
T HOALOIFIO00S REITOAN K WEST OF SFIRIT WoE 1,2 £ -
RIVER -
130 O0ALO7FD0005 HINES CR. NEAR FAIRVIEW WOE 1,2 E -
121 GOALOTGAO00DZ SMIRY R NEAR GRANDE CACHE WOE 1,2 E w——
122 00ALO7GA0001 SMORY R ABOVE HELL 3 CR WG 1 A.D e
122 Q0ATO7GAZOL0  SMORY Rel/& GF MCINTYRE ALTA 3 a d
_ o FORCUFINE MINES ‘ ~
124  OOATO7GAZ020 SMOUKY R-D/S OF MCINTYRE ALTA 5 a 4
. FORCUPINE MINES
135 00ATO70G.2020 SMOLY R AT GOCDWIN ALTA g a —
126 00ALO7GI000Z SMOEY R, EAST OF BEZANSON WGE 1,2 B E —
127  QOALO7G.I0001 SMORY R AT WATING Wik i A E
138 GOATO7G.2040 TMORY R AT WATIND ALTA 3 G
. HWY #49 BRIDGE ‘ -
] 1177752 WAFITI R UFSTREAN AELVE BC Y R -
PROFPOSED COAL DEVEL.
140 1177733 WAFITI R NEAR B. G —ALEERTA BC 2 q -
: EOLINDARY :
141 QOALO7GEOO01 WAFITI R, GOITH OF GRANDE WGE 1,2 ABE
. . PRAIRIE & omum
142 OQOATO7GE2010 WAFITI F—OROVEDALE. ) ALTA g a m——
173 1177756 RED DEER CR. DOWNSTREANM AGOVE EC 2 R -
WAFITI RIVER )
124 1177757  GELCOURT CR. DOWNSTREAM AEOVE EBC 7 R -
WAFITI RIVER




TABLE 2 (cont'd)
Sub-Basin 2 - Peace River Stations
MAFP  CONTRIBUTOR STATION - RATIONALE REASCONS FOR PARM. PERIOD OF RECORD
ZTN. STATION DESCRIPTION CONTRIBUTOR FOR ACTIVE  DISCONTINUING ANAL.
N NUMEER STATIONS STATIONS 1960 1965 1970 1975 1979
145 1177734 NARRAWAY R. UPSTREAM ABOVE = .4 R -
) FROPOSED COAL DEVEL. . _
144 1177725 NARKAWAY R. NEAR L. L. -ALTA. BEC 4 P -
‘ EOUNDARY . _
147 1177742 TORRENS R. BELOW FROFOSED COAL BC 4 R ’
' DEVELOFMENT NEAR B. C. -ALTA. -
BORDER : .
145 1177722 SAXON DR, DOWNSTREAM NEAR MOUTH BC 4 Q -
149 1177729 ZAXON LR, LFSTREAM GELLW EC 4 R -
. PROFDSED cOAL DEVEL. - : :
150 QOALO/GFO00D  SIMONETITE R, NEAR GUDDWIN WEE 1,2 E -
151 OOALO7GR0001  LITTLE SMORY RIVER AT HWY #43 ~ WEE - 1, 2 A —
152  00ALO7SHOQO2  LITTLE SMOKY R, SOUTH_UF _GLY WOE 1,2 A E - s
1S3 O0ALO7GGO004  WASHAHIGAN R. AT HWY #43 WQE 1,2 A, E ‘o -
154  OOALO7HADOO7 HEART RIVER NEAR NAMFA WGE 1,2 T E )
155  00ALO7HAOO0S  WHITEMLID R. NEAR DIXONVILLE WO 1,2 E |
156 QOALDZHLOOOL NOTIKEWIN R, AT MANNING WEE 1,2 E L
157 0ODALO7HL0007  HOTLHEISE R, AT _HATCHKISS WRE 1,2 E —
| 152 O0ALO7HFO00Z KEG RIVER AT KEG R. LARING WQE 1.2 A }—
159 O0ALO7JFQ001  FONTON R, AT _ROCEY LANE WIE 1,2 A, E —-—
140 O0ALO7JF000S. CARIBOU R. EAST DF ROCEY LANE WE 1,2 E am
11 O0ALO7J0000Z EFEAR R. SOUTH LF FORT VERMILION WOE 1,2 [ )
142 ODALO7J00001  WARASLA R. AT WADLIN WE 1,2 a
143 O0ALO7EEOOO1 EIRCH R. EBELOW ALICE CR WGE 1,2 A
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C. Discussion

The Peace River headwaters originate in the mountains of
British Columbia and make their way to Williston Lake. Very few of
the trieutaries have been monitofed and fhose that have, do not have:
Tong periodsvof record. The only stations mon1tored in 1978 were part

of a Spécia1 study of Summit Lake. The upper Nat1on River has been

: studied'inténsive]y but all stations have since been discontinued. The

Horhinka*MarSh near -the planned McGregor Divérsion, in the upper
Parsnip Rivef basin; has been designated as a sensitive area. Only one
station (OOBCO7EE0001, Map #62) situated near the mouth of the Parsnip
River, and d1scont1nued in 1970 prov1des information as background to
detect any changes in conditions due to the diversion.

Several hydroe]ectr1c installations have been p1anned on the
Peace River between the W. A C. Bennett Dam.and the A]berta border. A
number of water qua]ity stations, which have since been discontinued,
were esteb1ished along this stretch of the river; four of theee _
stations have more than 15 samples on record With a coneiderable numbeér
of parameters analyzed. |

In conJunct1on with the project planned for Dunvegan two
‘stations are on record. Stat1on 00ALO7FP0002 (Map #20) has been
discontinued, but the other (00ATO7FD2030, Map #21) has more than 15
sampies on record and has now been’designated as part of é trend assess-
ment network by the Alberta government. On the Peaee River 5e1ow

Dunvegan, a pipeline crossing has been planned; also a tar sands deposit
. . i ,

.J;
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occurs which stretches a considerable distance‘dpwnstream, Downs tream
of the pipeline crossing below the confluence of the Peace andtsmoky

Rivers, there are three stations on record.with']S_sampIeS or more and a

nreasonab}e-]ist of parameters_ana1yzed, inc]uding metals and nutrients;

however, all three have been discontinued. These stations are 1ocated‘.

‘near the'centre of the tar sands'deposit; c]dsest-station~downstream of
" the deposit is at Fort Vermt]]ion-- The pipe11ne will cross the Smoky |

“and Little Smoky R1vers on wh1ch there are stat1ons above and below the

point .of crossing.. The Nh1temud and Not1kewan R1vers, also in the path
of the ptpe]ine,.are_pnly,sampled downstream of the proposed‘cross1ng;

Two stations (QOALO7GJ0001, Map #137, and OOATOZGJZOGO;AMapA#138)

- Tocated on-the Smoky River are in‘the vicinity of a producing coal mine,

the pipeline crossing and the tar sands. Only 00ATO7GJ2060 (Map #138)

~is stil1l active and a part Of.the A1bertaAEnvirdnment-trend-determination

network. \ ,
| :'The MQberiy,'Murrayg-Pine, Sukunka, Kiskatinaw, Wapiti,
Narraway, and Torrené%hivers~a1l flow through~areas;qt future coa1,
development; all have. a éonsiderab1e number of stations on recerd‘
Twelve of these stat1ons ‘have more than 15 samp]es taken for an
extens1ve 11st of parameters, six of these stat10ns were samp]ed in 1978

Just upstream of the Peace Athabasca De1ta, on the Peace R1ver,

the Riviere des Rochers Nier is p1anned and a1th0ugh there are no

stat1ons downstream of the Weir, - there is one atPeace Po1nt(00AL07KCOOO1

‘Map #26) w1th more than 15ﬂsamp1es on record, the stat1on, however, was

- discontinued in 1970. The only other station above the Delta included

49 -



in the Peace River sub-basin is on the Birch River below Alice Creek
(00ALO7KEOOO1; Map #163). This station has a significant number of

samples on record, but was discontinued in 1970.

D. - Data Gaps

1. There is insufficient data on record for the Peace River sgb- :
- basin for the following parameter gfdups: nutrients, pesticides,
hérbitides, PCB's, hydrocarbons, oxygen re]ated‘parameters and bio-

chemical compounds. -
2. Present1y,;the Parsnip River-drainage basin is without monitor-

ing - activity and the upper part of the basin has;insufficient historical
information. If the McGregor Diversion proceedsias planned in‘the head-
- waters of the river, the.Horninka Marsh sensitive area could be affected
énd the existing data gap could become more serious.
| 3. There is considerable historical data avilable for the Peace
Rivgr, from dOWnstream of the W.A.C. Bennet: Dam to:the Alberta border,
but when the new dams are .constructed on this stretch the present level
of monitoring activity may be insufficient. |
4. When the,MaCkenzie Va11engjpe1ineAcrosses-fhe Peace River
sub—basin, more strategic sﬁmp1ing locationsthan at present, hay have
- to be established to a1lqw mohitoring~of.anylchanges in water qua]ityl'
5. A data gap exisfs between the town of Peace River}ahd the'Péace
Dg]ta, as there is no present monitoring activity, and if the tar sands

deposits are devé1oped, it could become serious.
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6. - The Peace-Athabasca Delta is void of active monitoring and  '

with all the developments proposed on the Peace River as well as those

already described on the Athabasca River, a serious lack of information

on the input to the Delta may result.
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CHAPTER 1V
SUB-BASIN 3 - LIARD RIVER DRAINAGE
Water quality information for the Liard River sub-basin was
compiled from NAQUADAT and DINA data.

A.  NAQUADAT Data

The analyses for parameters studied throughout the sub-basin
as contained on NAQUADAT’?ndicate that very few metal and nutrient
paramefers have been studiéd. Totally lacking from the list of para-
meters studied throughout the sub-basin are pesticides, herbicides,
hydrocarbons, PCB's and oXern related parameters.

The following parameters are analyzed throughout the sub-

basin:

1. Colour Apparent . 12. Arsenic Dissolved

2. Specific Conductance 13. Sodium Dissolved

3. Temperature Water 14, Fluoride Dissolved

4. Turbidity - " 15. Chloride Dissolved

5. pH ‘ ' 16. Sulphate Dissolved

6. Alkalinity Total 17. Potassium Dissolved

7. Alkalinity Phenolphthalein 18. Calcium Dissolved

" 8. Residue Nonfilterable - . 19.:Silica Reactive
9. Residue Fixed Nonfilterable 20. Carbon Total Organic
10. Hardness Total ‘ 21. Carbon Total Inorganic
11. Zinc Extractable - 22. Nitrogen Dissolved NO, & NO2
52
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In addition towtheaparameters studied thrOUghout the sub-basin,

‘00NW10ED000Z, 0004, 0005 (Map #5,10,3)

1. Lithium Extractable . 11,
2. Vanadium Extractable o 12.
3. Chromium Extractable T
4.- Strontium Extractable . 14.

5. Boron Dissolved B . 15.
6. Lead Extractable '_ 16.
7. Molybdenum Extractable
8. Cadmium Extractable 17.
9. Zinc Extractable . " 18

—
o

. Manganese Extractable

certain parameters have been sampled significantly at selected statiohs,

Iron Extractable
Cobalt EXtractéb]e_
Copper Extractable
Nickel Extractab]e.
Nitrogen Total- KJe]dahl

Phosphorous D1sso]ved Ortho

Phosphorous Tota] Inorgan1c
P04

. Phosphorous D1sso]ved

Inorgan1c PO4

- 19, Phosphorous Tota] D1sso]ved
OONWIOEAQOOT (Map #11)  ~ OONWIOEDOGOT (Map #2)
1. Tron Extractab]e 1. Iron Dissolved Fe *& Fe™**
. 0ONW10EA005 (Map #15) - 2. Zinc Dissolved
. _ 3. Manganese Dissolved
e N1cke1'D1sso}vod 4, Magnesium-DissoTved.
- . OONW10EC0001 (Map #1) d5.

1. Iron Dissolved Fe++ & Fe+++
2. Fluoride Dissolved

3. Residue Fixed Nonfilterable
"OONW10EDO007 (Map #6)

1. Turbidity Light Penetration 6.

2. Oxygen Dissolved | 7.

3. Manganese Dissolved - 8.

4. Cadmium Dissolved 9.

5. Zinc Dissolved | | 10.
53

“Nitrogen DissoTved_Nitrate

Tron Dissolved Fe't & pet™*

Magnesium Dissolved
Silicon Soluble Ortho-Silicate
Phosphorous Total Dissolved
Nitrogen Dissolved-
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‘Water quality stations with fifteen samples or more:

0ONWT0EA000T

OONWTOEA0Q02

OONWTOEAO003

OONWTOEAOOQ5
OONWTOEBOOOT
OONWTOEC0001
OONWT0EDOOO]

" DINA Data

8.

9.
10.
11.
12.
13.

00NW10EDO0Q2

_0ONW10ED00O4

OONWT0EDOOQ5
OONW10EDO007
00YT10AA0Q01
00YTT0AB0OOT

The DINA water quality file includes month1y

stations in the Liard River sub-basin.

N oYy oW N

. Parameters analyzed included:

. pH

Specific Conductance
Total Alkalinity

. Total Hardness

Suspended Solids

. Copper
.’Lead

8.

9.
10.
11.
12.
13.
14.

Nickel
Iron
Sulphate -
Chioride
Nitrate
Phosphate
Cyanide

(Map # 5)
(Map #10)
(Map # 3)
(Map # 6)
(Map # 1)
(Map #7)

data for'two

Water quality stations with fifteen samplies or more: .

and 5 (Map #'s 12,14).

54

. '\g?||

m N .

Bl mE S O A s e

— , S
! - -

e e A




- 50

WATER QUALITY STATIONS

- Sub-Basin 3-Liard River Drainage
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TABLE 3
Sub-Basin 3 - Liard River Stations

MAP  CONTRIBUTOR . STATION . RATIONALE REASONS FOR PARM. PERIOD OF RECORD
STN. STATION DESCRIFPTION CONTRIBUTOR FOR ACTIVE  DISCONTINUING ANAL.
NO. NUMEER STATIONS STATIONS 1940 1965 1970 1975 1979
1 Q0YT10AAC001 LIARD R. AT W. S C. GUAGE AT WaB 1 R Il+llll+
BRIDGE _ON_ALASKA HWY. : '
2 OONW10EDQOO1 LIARD RIVER AT FI. LIARD WOE, FWI, F¥M 1,11 R
3 OONW10EDOQOS LIARD RIVER EELOW FT. LIARD WRE P2 A | S—
4 OONW10EDOQO2 LIARD RIVER AT_NAHANNI BUTTE WAE, F&M 2,11 A ]
5 OONW10EDOQ02 L[IARD RIVER ABOVE FT. SIMPSON WHE, F&M 2. 11 A
& QONWIQEDO0Q07 L[IARD RIVER LUFSTREAM LIARD AND FWI i1 R o
MACKENZ IE RIVERS ' ' i
7 OOYTI0AB0O001 FRANCES R. AT W. S. C. GUAGE AT WAE 1 R !....+
A : ERIDGE_NORTH OF WATSON LK.
g OONWIOEEOQOT SOUTH NAHANNI R. AROVE VIRGINIA WAR, FWI 1,2, 11 A ‘
e OONW10EC0001 SOUTH NAHANNI R, AEOVE CLAUSEN WERE, FWI 1.2 A
: CREEK DINA 11,10
10 OONW10EDOQQ4 SOUTH NAHANNI R. ABQVE MOUTH . WGE, DINA 2,10 A ,
" 0OF PRAIRIE CR. AT NAHANNI "'*
__BUTTE :
11 OONW10EAQOQ1 FLAT RIVER AROVE MINE RAW WRE, DINA 1,10 R '
' . WATER INTAKE
1z 4 ELAT RIVER AROVE CANTUNG MINE DINA 10 L p—
12 QONWIQEA0002 FLAT RIVER AT CAUSEWAY CULVERT. DINA 10 R |
14 5 FLAT RIVER EELOW TAILINGS POND DINA @ TL P..i
~ : DISCHARGE '
15 OONW10EAQQOS FLAT RIVER 1 MI DOWNSTREAM DINA 10 A ...*
| OF_TAILINGS DISCHARGE .
14 OONW10EAQQQ4 FLAT RIVER NEAR MOUTH ‘ WRE, DINA 1, 10 A | s
17 OONWiOEANDGOZ SARDINE CR. AT CULVERT AT ROAL WRE, DINA 1,10 L
: TQ WATSON LAKE ' ' ) :

me BE DS BN My Bk BN NS BN BS BN WS NS B BN W0 BN o @
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C. Discussion

In the upper reaches of the Liard River, Yukon Terkitory, a
hydroelectric development has been p]énned on the Frances River and a
possible diversion from the Hyland River into Frances Lake. Two water

quality stations, both disconfinued in 1975, Were established in the
| area, one on thevFrances_River and the other on the Liard River near
~the B.C.-Yukon Tefritory Border;;both have 15 samples or more on record.
The Liard Rivef enters British Columbia just downstream of sfation
OOYT10AAOOO1 (Map #1) and flows a considerable .distance within’B.C.
before entering.theANorthWest.Territories not far from Fort Liard.
There are no water quality stations along this stretch of the river.
Within thé section of the Liard drainage basin in B.C., there is a
copper mine, an asbestos mine, two sensitive areas, (Whirlpool Canyon
and Liard Hotsprings), and expected dfedging on the Fort Nelson River.
In addition'thére is a poséibj]ity that the Liard Highway will cross
the Liard River at the. B.C./Northwest Territories Border. Two stations,
with 15 samples or more, are 1o¢ated at and below Fort Liard; however,
both were discontinued in 1975, Six stations, with 15 samples or more
on record, are located on the upper reéches of the Flat River, which
moni tor the river above and below -the Canada Tungsten mine;‘however,
only two of these are still active. There are two stations on record
near>the mouth of the Liard River, station OONW10ED0O0O7 (Map #6), which
‘has a very short period of record and has been‘discontinued, and station

OONWTOED0002 (Map #5) which has a long period of record, a reasonable
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" truction would not be adequately monitored. -

vériety of parameters analyzed, and is still activé.

D.  Data Gaps

1. There is an insufficient amount of data on record for the Liard
River sub-basin for metals, hutriénts; and oxygen related parémeters.
2. There is inadequate monitoring activity along the section of the

Liard River within the province of British Columbia. This is augmented

by the fact that theke are two mines, two’sénsitiye areas and the possib-

iTity 6f'dredg1ng taking place in this area.

3. If the Liard Highway crossgslthe riverlupstreamjof Fort Liard,
the stations near the town will provide impdrtant baCkgrouhd:data but
will have to be reactjvated at the time of construction.. Also, the high-
way may cross tributaries. to the Liard River-on its route down the‘river '
valley and since the‘only active ‘station is located at-the mouth,'at'

Fort Simpson, any changes in the water quality resulting from the cons=
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CHAPTER V

SUB-BASIN 4 - HAY RIVER DRAINAGE

A. _NAQUADAT'Data

A11 of the following jnformatjon was collected from NAQUADAT
as none of the other contribUting agenc1es provided data from this sub-
basin. .

Station ONWO7)BOOOT (Map #1) Steen River near Steen has the
widest range of parameters,ahalyzed_as well aé the greétest number of

samples taken during the period of record. -

Certain parameters are ana]yzed’fhk0ughout the sub-basin which

1ﬁc]ﬁdelphysica1 parameters, metals, major ions, and a few nutrient
parameters. There is no information indicating significant numbers of
analyses for parameters such as pesticides, herbicides, hydrocarbons,
PCB's and oxygen fe]ated parameters. |

The fo1lowing is a 1ist of the parameters analyzed fhroughout

the sub-basin:

. Colour Apparent | ' ' 7. pH

1

2. Specific Conductance 8. Hardness Total

3. Temperature Water 9. Fluoride Dissolved

4. Turbidity R 10. Lithium Extractable
5. Alkalinity Total 11. Manganese Extractable
6. Alkalinity Phenolphthalein = 12. Boron Dissolved
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13.
14.
15.
16.
17.

18

19.
20.
21.
22.
23.

- 24,

Aluminum Extractable = - 25
Vanadium Extractable . 26.
ChromiumlExtractab1e 27
Iron Extractable 28.
Cobalt Extractable 29.
. Nickel Extractable 30.
Copper Extractable 31.
Zinc Extractable . 32.
Arsenic .Dissolved - 33
Strontium Extractable 34,
Molybdenum Extractable | 35

Silver Extractable

.“Cadmium'Extractab1e

Lead Extractable

. Sodium Dissolved

Su]phete Dissolved
Ch]oride Dissolved
Potassium Dissolved
Carbon Total Organic
Carbon Total Inorganic

. Nitrogen Total Kjeldahl

Nitrogen Dissolved NOg & NO,

. Silica Reactive

.In addition to the parameters analyzed throughout the sub-

basin, significant samp]e'numbeks have. been taken for analyses of the

following parameters at station QONWO70B0001 (Map #1):

PO4 . 8
2. Phosphorous Tota] Inorganic - 9

PO4 i
3. Phosphorous Dissolved 10.
. _Inorgam'C'PO4 11
4. Phosphorous Total 12

..Phosphorous D1sso]ved Ortho 7.

5. Calcium Dissolved
6.'Manganese~Dissolved

Iron Dissolved
Copper Dissolved
Zinc Dissolved
Lead Dissolved

. Residue Nonfi]terab]e‘
. Residue Fixed Nonfilterable

Extractab]e ant1mony, bar1um, mercury and thallium were a]so

ana]yzed in the sub- bas1n, at a few locations with reduced frequency

during the per1od of record.
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WATER QUALITY STATIONS
Sub- Basin 4- Hay River Drainage
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TABLE 4
Sub-Basin 4 - Hay River Stations

MAF CONTRIBUTOR STATION RATIONALE "REASONS FOR PARM. FERIOD OF RECORD

STN. STATION DESCRIPTION . ’ CONTRIEBUTOR FOR ACTIVE DISCONTINUING ANAL. N
NQ. NUMBER : STATIONS " STATIONS 19460 19465 1970 1975 1979
1 JOOALO7ORO001  STEEN RIVER NEAR STEEN WQE : 1.2 ) A E 4 -

2 QOALO70BR0002 HAY RIVER NEAR MEANDER . WUE 1,2 A E u

2 00ALO70B0002 HAY RIVER AT INDIAN CAEINS WHE ‘1,2 i : E | omm

4 QONWO70EQ001  HAY RIVER AT HWY #1535 WOE 1,2 A . #
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SUB-BASIN 4 - HAY RIVER DRAINAGE
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B. Discussion:

The Hay River is the smallest sub-basin in the Mackenzie
River Basin and there are only four water quality stations on record,

only one of which has.more than 15 samples and all four have not been

‘sampled since 1974. One station (OOALO70BO001, Map #1) -on the Steen

River has more parameters ahalyzed than any of the others including a

wide variety of metal and nutrient constituents. The'Mackenzié_Va]1ey

pipeline is planned to cross the upper reaches of the Hay River and the

closest water qua]ity‘statioh (00ALO70B0002, Map #2) to the crossing is
not far downstream. There are stations on record above and below

Alexandra Falls, but as mentioned above, all are disContinued._.~

“C. Data Gaps

A1l stations within the Hay River sub-basin have been

discontinued since 1974. This may fepresent a data gapiwithin the sub-

basin if the route of the Mackenzie Valley Pipeline proceeds as planned.
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CHAPTER VI

SUB-BASIN 5 - GREAT SLAVE LAKE DRAINAGE

Water quality data are available from both- NAQUADAT and DINA.

A.  NAQUADAT Data

Information from NAQUADAT reveals that a number of parameters

are analyzed throughout the sub-basin, including:

1. Colour Apparent - 11.
2. Specific Conductance e,
3. Temperature Water 13.
4. Turbidity : 14,
5. Alkalinity Total 15.
6. Alkalinity Phenolphthalein  16.
7. pH 17.
8. Hardness Total . 18,
9. Iron Extractable 19,
10. Nickel Extractable - 20.

Copper Extractable

Zinc Extractable

Cadmium Extractable

Sodium Dissolved

Sulphate Dissolved

Chloride Diéso1ved

Potassium Dissolved

Calcium Dissolved

Nitrogen Dissolved NO3 & NO2
Silica Reactive

The'number of parameters studied in each parameter group is

not extensive, and parameter analyses from a number of parameter groups

is not-existent. Nutrients in general are not analyzed throughout the

basin but they are studied extensively at certain stations.

The following NAQUADAT stations, in addition td'the aboVe ’

mentioned parameters, have'significaht numbers of samples taken for the

66

- - N .

- On .- o8 =

- o




1isted parameters.

OONWO7PA0002 (Map #9)

1.

Carbon Total Organic

2. Carbon Total Inorganic

0.

. Phosphorous Dissolved Ortho

PO4 :

. Phosphorous Total Inorganic

PO4

. Phosphorous Dissolved

Inorgam‘c_PO4
Strontium Extractable

OONWO7SB0O003 (Map #15)

1.

Cyanide

OONWO7SB0005 - OONWO7SB0007

B ow N -

(Map #18,20,22)

Bicarbonate Calculated -
Nitrogen Dissolved

.Silicon -Sol. Ortho-Silicate
. Magnesium Dissolved

OONWO7UC0001 (Map #30)

N O G W N

Manganese Extractable
Chromium Extractable
Lithium Extractable
Boron Dissolved

Lead Extractable
Fluoride Disso1ved

. Strohtium Extractable

o T B W N

0TNWO7SBOOT (Map #25)

13.

14,

Zinc Dissolved

Lead Dissolved
Fluoride Dissolved
Carbon Total Organic
Carbon Total Inorganic

Phosphorous Dissolved Ortho
PO, S -

. Phosphorous Total Inorganic

PO,

Phosphorous Dissolved

Inorganic P04

. Molybdenum Extractable -
. Carbon Total Organic

10.
.
12.

.Carbon‘TotA1'Inorganic

“Nitrogen Total Kjeldahl

Phosphorous Dissolved Ortho .
Phosphorous Total Inorganic

Phosphorous Dissolved
Inorganic PO4




0TNWO7SBO005 - O1NWO7SB0007 (Map #21,19,17)

~N o ol AW N -

Copper Dissolved 8.
Bicarbonate Calculated 9.
Nitrogen Dissolved .10,
Oxygen Dissolved 11.
. Manganese Dissolved 12.
Iron Dissolved Fe'™ & Fe''" 13,
. Cadmium Dissolved 14.

‘Residue Nonfilterable
‘Magnesium Dissolved

Silicon Sol. Ortho-Silicate
Zinc Dissolved '
Arsenic Dissolved

Lead Dissolved

Turbidity Light Penetrn.

The following parameters'were analyzed in the sub-basin but

with reduced frequency and at fewer locations.

. Iron Dissolved Fe™" & Fe
. Cobalt Extractable

3. Copper Dissolved

WO ~N OO D W N -

e+t

4.
5.
6.

Arsenic Dissolved »
Mo}ybdenum Extractable
l.ead Dissolved

Water qué]ity stations with fifteen samples or more: -

. 00ALO7NBOOOT

00ALO7NB0003
0ONWO7PAQ002

. OONWO7PB0002
. OONW07QC0001

OONWO7RDO00O1
OONW07SA0001

. OONW07SB0003
. OONWO7SB0005

B. DINA Data

#1) 10.
#8) 11:
#9) 12.
#7) 13.
#10) 14.
#11) 15.
#29) 16.
#24) 17.
#18) 18.

DINA has a data record for the

which includes eight stations. Stations

68

OONWO7SBO006 (Map #20)
OONWO7SB0007 (Map #22)
0ONWO7SB000S (Map #14)
0ONWO7UC0001 - (Map #30)
OTINWO7SBO00T (Map #25)
OTNWO7SBO003 (Map #24)
0ONWO7SBO005 . (Map #18)
01NWO7SBO006 (Map #19)
0TNWO7SBO0O7 (Map #17)

Great Slave Lake drainage

12 and 14 are sampled monthly,
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9, 10, 13 and 19 are sampled biannually, 15 quarterly while station 21
is sampled intensively.

.Parameters studied include: -

1. pH ' 23. Calcium
2. Temperature of Water 24. Magnesium
3. Specific Conductance . 25. Potassium
4. Turbidity. : 26. Sodium
5. Colour- 27. Chlordie
6. Total Alkalinity - 28. Sulphate
7. Total Hardness 29, Silica
8. Suspended Solids | | 30. Nitfate
9. Total Dissolved Solids 31.. Ammonia
10. Cadmium - 32. Phosphate
11. Chromium ‘ - 33. Cyanfde
12. Cobalt . - 34. 0i1 and Grease
13. Iron . 35, Total Coliform
14. Lead . 36. Fecal Coliform
15. Manganese - _ 37. Strontium
16. Nickel .38, Vanadium
17. Zinc | 39, Beryllium
18. Copper - 40. Aluminum
19. Arsenic ' ‘ | - ‘ 41, Titanium
20. Barium . . 42. Zirconium
21. Silver . | 43. Thallium
22. Mercury ‘ L 44, Bioassays
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TABLE 5
Sub-Bas1n 5 - Great Slave Lake Stations
MAF CONTRIBUTOR STATION RATIONALE REASONS FOR FARM. FERIOD OF RECORD
ST STATION LE EZRIFTI!N CONTRIBUTOR FOR ACTIVE  DISCONTINUING ANAL.
NI, NUMEER STATIONS STATIONS 1960 19465 1970 1975 1979
1 GOALO7NEOOCT  SLAVE RIVER AT FITZGERALD WOR 4 . A
y OONWOZNCO00Z  SLAVE RIVER AT WEST LHANNEL WEE 1 A o e
= AOALO7NEOO04  SALT RIVER BELUJW FEALCE FUINT HWY WOE 1 [2) ——
4 OOALO7NEGODUS  LBENMLCHMARK. CREEF, NEAR FT1. SMITH WOE 1 2] —
= OONWO7FEQOO4  FPAULETTE CR. AT HWY & CULVERT TINA 10 v h.
COMINCO FINE POINT MINEZS .
& 12 FALILETTE CR_AT NWT HWY #4 DINA El K
7 OONWO7FPE000Z LITTLE BUFFALO RIVER AT HWY #15 WGE Z A
2 OONWOZFEOOOS LITILE BUFFALO RIVER AT WOE 7] A
FINE FOINT , ".1
OONWO7PA000Z  EBUFFALO RIVER AT HWY #5 WOE z A s
O OONWO7GCO001  THOA RIVER ABOVE HILL . WGE, DINA 1,10 A ﬁ....ﬁ..
: -~ __ISLAND LAKE
1 QONWO7RLIO001  LOCKHART RIVER WOR, DINA -2 10 A
17 21 GIARJE LAKE "_DINA 10 1 -
1% 17 YELLOWKNIFE R . ABOVE INGRAHAM DINA 10 N -
TRAIL '
14 OONWO7SR0O002 EBAKER CR. 4000 FT AEQOVE MILL DINA 10 Y .
15 OONWO7SR000Z EAKER CR. NEAR DISCHARGE DINA, F&M 10, 11 v ,
. INT3Z YELLOWENIFE EAY . . ' '
14 OONWO75E0004 EAKER CR. AT ERIDGE AT GIANT DINA, F&M 10, 11 Y N N
YELLOWKNIFE MINES . :
17 OINWO7ZR0O007 FRAME LK. 0. 05 KM S0UTH OF FWI 11 R
NORTH_SHORE : |
12 COONWO7SEQ00S  INFLOW STREAM FLOWING INTO DINA, F&M 10,11 R . ....ﬁ.
. GRACE LAKE '
19 GINWO7SE0004L GRACE LAKE ABOUT 1.2 KM SW OF DINA, FWI 10,11 R ..-4-.
, QUTLET TO KAM LAKE ' . ) :
20 OONWO75R0004 INFLOW STREAM TO KAM LAVE DINA, FWI 10, 11 v . ...*..
- FROM GRACE LAKE ' : ' ‘ -
21 OINWO7SBOOOS KAM LAKE ABOUT 1.2 KM SOUTH FaM, FWI 10, 11 R _ |
: - 0OF SEWER INFLOW AND O. 35 KM : ’
NW OF PUD LAKE INFLOW —
22 OONWO7SEO007  CWJTFLOW STREAM FROM KAM LE. FWI 11 Y _—
c] OINWO7ZEOGOZ  ZOUTH MEG LAKE AT COMINGO TIINA, F&M 10,11 ¥ .
MINE NW TERRITORIES - ' ,
24 0INWO7SEO00Z YELLOWKNIEE BAY GREAT SLAVE ‘DINA, F&M 10,11 v .
- " LAKE AT FRESHWATER INTAKE FOR :
_ MILL : .
25 OINWO7SE0001 GREAT SLAVE LAKE AT YELLOW- WGE 1 R .
ENIFE NW TERRITORIES : ' 'W : :
26 OINWO7SEOQOY YELLOWHNIFE BAY GREAT SLAVE DINA 10, 11 v - .
LAKE AT MILL FRESHWATER INTAKE - :
27 14 - GREAT SLAVE LAKE UFFER DINA 10 M -
YELLOWENIFE EAY
22 15 GREAT SLAVE LAKE MID DINA 10 K -
YELLOWKNIFE EAY ) ‘
Z9 OONWO75A0001 SNARE RIVER AT OUTLET OF WOE 1 a
EIG SFRUCE LAKE | :
20 OONWO7UCO001  KAKEISA RIVER AT QUTLET-TO WOE, DINA 2,10, 11 A
ZAEISA LAKE FM




TABLE 5 (cont'd)
Sub-Basin 5 - Great Slave Lake Stations

MAF CONTRIEBUTOR ’ STATION . RATIONALE REAZONZ FOR FARM. FERISD OF RECORD

STN STATION DESCRIFTION . CONTRIEUTOR FOR ACTIVE OISCONTINUING "ANAL.

N NLIMEER ) STATIONS ) STATIONS 1960 12465 1270 1975 1979

=1 4 GREAT ZLAVE LAKE NEAR - DINA 10 - ) K ﬁ
EINE POINT

22 10 SREAT SLAVE LAKE NEAR DINA . @ N Lo« :

FRESGUILE POINT :

3]
Al
Lol
0

GREAT SLAVE LAEE NEAR MOITH LDINA 10

' C
OF HAY RIVER : , "1




SUB-BASIN 5 - GREAT SLAVE LAKE DRAINAGE
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- Expected Resource Projects And Developments

LEGEND
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( with 15 samples or more ) a
Hydro Sites '
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C. Discussion

Below the Peace-Athabasca Delta on the Stave River there are

two sensitive areas, the Siave River Rapids and the Slave Delta. Near

the border of the Northwest Territories and Alberta, ‘a hydroelectric
project has been planned at Mountain Rapids. There are only two water
quality stations on recofd fdr the entire Slave River and both have
been discontinued. Station OONWO7NCO001 (Map #2)‘S1ave River at west
‘channel has a short period of record.and was last sampled in 1974; .
station.OOAL07NBOOO1 (Map #i) at Fitzgerald has more than one hundred
samples over a long period of record. Both stations do not have an
extensive 1ist of parameters anajyzed. | | |
There are two planned hydroelectric developments onlthe

Taltson River; Elsie Falls and Twin Gorges. The dn]y water quality
station, in the river basin, is situatéd upstream of.the THoa River;
it was sampled for only a 1im1ted number of constituents and has since
been discontinued. "

" A water quality station OONWO7PAC002 (Map #9) downstream of
a lead and zinc mine on the Buffal River was sampled for the parameters
usually studied throughout the sub-basin as well as a number of other
metals and nutrients. The station, however, was discontinued in 1975.
Another lead and zinc mine is Tocated near the Littie Buffalo River on
Paulette Creek.» None of the stations on Paulette Creek have more than
fifteen samples on record but one station (12, Map #6) is presently

active with a limited number of metal parameters analyzed.
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There is a possibi]ity.thatltheVMackenzievVa1]ey pipe]iné will
pass through the headwaters of the Kakisa'River' Below Kakisa Lake,
Kak1sa Fal]s has been designated a sens1t1ve areas; fortunate]y, a water
qua11ty station (OONWO7UC0001, Map #30) on the Kakisa River is located

near the Falls. ~Although the station has been discontinued, the

parameters analyzed include those genera1jy analyzed throughout the sub-

basin plus a more in depth 1ist of nutrients and metals.

Several hydroelectric developments have been planned for the

Northwest of the sub-basin. Sites at the outlet of Lac La Martre and on

the Emile River are located in areas where no water}quality stations have

been established. The hydroelectric development planned for the Snare

~River is in the proximity of station OONWO7SA000T (Map #29). The

station is above the proposed dam and wasllast;sampled in 1971.

On the upper Ye]]owknife River there fs présent1y_auspecia1
study at Giaque Lake (21, Map #21,.DINA) to investigate,mercury bo]]ution
in the Yellowknife water supp]y A station above.Ingraham Trail (19;'
Map #13, DINA) on the Yellowknife River is also aatire andiis used- to
mon1tor the Yellowknife city water supply. Severaf!mfnes arouud the
city of Yellowknife are on streams draining the area, into Yellowknife
Bay. In this région, on]y two stations located Oané11owknife Bay
k]d & 15, Map Nos. 27 & 28 DINA) are presently active for the mon1tor1ng
of mine water suppTy H1stor1ca1]y, seven other stat1ons on various

streams and lakes in the area, have been sampled fifteen times or more

‘and the 1ist of‘parametérs analyzed includes a number of metal and

nutrient parameters in add1t1on to the constituents samp]ed throughout

the sub bas1n
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A potentia]juranium mine operated by Consolidated Shunsby has
been.planned near the mouth of the Beaulieu River; at préseht there are
no water quality stations in the vicinity.

“The Lockhart River, designated a sensitive areﬁ, is monitored
" at onie station (OONWO7RDO0OT, Map #11) which is below Artillery Lake.
This station is presently active, with more than 15 samples on record,

but the parameter 1ist is Timited.

D. Data Gaps

1. The entire Slave River is void of active monitoring activity
~and given, that there are two sensitive areas on the river-and a
planned hydrde]ectric development, a data gap exists now and méy ,
become. serious when the dam is built. _

2. There are two hydroelectric developments planned on the
Taltson River and there is very 1ift1e background data available and
‘no active stations whatever. |

3. If the Mackenzie Valley Pipeline proceeds as planned across the
headwaters of the.Kékisa River, the absence of active monitoring stations
may produce a more-Signfficanf data gap than exists at present.

4.  There is a lack of background data for the Emile River and
Riviére laMartre ahd there are hydroelectric developments planned for

both, as well as_the_Snare River. Historical data exists for the Snare

River but all three rivers are without any active stations.
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5. A data gap exists on the Beaulieu River as there is no back-
ground information or active stations to pick up any changes in water

qua11ty'which may result from the urénium mine propbsed for the area.
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CHAPTER VII

- SUB-BASIN 6 - GREAT BEAR LAKE DRAINAGE .

Water quality information for the Great Bear Lake drainage

has been collected from both NAQUADAT and DINA data files.

A. - NAQUADAT Data

NAQUADAT data indicates that a number of physical parameters,

metals, major ions and a very few nutrients are analyzed throughout the

sub-basin. It appears that pesticides, herbicides, PCB's, hydrocarbons

and oxygen related parameters are not analyzed.

The following is a list of parameters ana1yzed throughout the

sub-basin:

. Colour Apparent

. Specific Conductance
. Temperature Water

. Turbidity '

. Hardness Total

. Alkalinity Total

. Alkalinity Phenolphthalein
pH

. Lead Extractable

. Cadmium Extractable
. Nickel Extractable

— O W 0N OY G BSW N =

—
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12.
13.
14.
15.
16.
7.

18

Copper Extractable
Zinc Extractable
Arsenic Dissolved
Iron Extractable
Cobalt Extractable
Manganese Extractable

. Sulphate Dissolved
19.
20.
21.
22.

Chloride Dissolved
Potassium Dissolved
Calcium Dissolved
Sodium Dissolved
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- 23. ' Silica Reactive
24. Nitrogen Dissolved NO3 & NO2

In addition to the parameters studied throughout the sub—basin,.

four station locations have been sampled significant]y-for'other para—

meters or have received special attention resulting in increased sample

numbers..

OONW10JA000T (Map #1)

Nitrogen Total Kjeldahl
Nitr‘vogenvDissoWed'NO3 & NO,
. Fluoride Dissolved

Barium Extractable

D ow N

OONW10JC0001 (Map #14)

1. Nitrogen Dissolved N_O3 & NO,

2. Fluoride Dissolved.

 0ONW10JC0002 (Map #6)

1. Nitrogen Dissolved NO3 & N02.

2. Nitrogen Total Kjeldahl

3. Phosphorous Dissolved Ortho .

PO4

4. Phosphorous Dissolved
Inorganic PO4

5. Carbon Total Organic
6.. Carbon Total Inorganic

OONW10JA0002 (Map #2)

1. Nitrogen Dissolved NO, & NO,

79

. Fluoride Dissolved -

. Boron Dissolved

. Molybdenum Extractable

~10.
11.
12.
13.

Strontium Extractable
Chromium Extractable
Vanadium Extractable
thhium»Extractab]e




The following parameters are analyzed in the sub-basin but

with reduced frequenéy and at fewer locations.

Iron Dissolved Fe++ & Fet™t

Silver Extractable

Carbon Total Organic
Carbon Total Inorganic
Nitrogen Total Kjeldahl
Phosphorous Total Dissolved

S O B oW N -

Water quality stations with fifteen samples or more:

. 0ONW10JA0001
OONK10JA0002
0ONW10JC0001
0ONW10JC0002

Map # 1).
Map # 2)
Map #14)
Map #16)

B ow N -
~ o~~~

B. DINA Data

Information collected from DINA indicated that six stations

are located in the Great Bear Lake drainage.

(Map #'s 3,4,5) sampled quarterly while 6,7
sampled quarterly for part of the period of
the remainder. ‘

Parameters studiéd included:

1. Specific Conductance

2. Turbidity

3. Total Alkalinity

4. Arsenic

5. Copper 1
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Stations 1,2 and 3
and 8 (Map #'s 7,8,9). were

“record and biannually for

Iron
. Lead
Nickel
. Zinc
. Cobalt
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WATER QUALITY STATIONS
Sub-Basin 6- Great Bear Lake Drainage
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TABLE 6

FORT NORMAN

Sub-Basin 6 - Great Bear Lake Stations

MAF  CONTRIBUTOR STATION RATIONALE REASONS FOR PARM. PERIOD OF RECORD

STN. STATION DESCRIPTION CONTRIEUTOR FOR ACTIVE  DISCONTINUING ANAL. '

NO. NUMBER STATIONS STATIONS 1960 1965 1970 1975 1979

1 OONWIOJADOD1 CAMSELL RIVER AT QUTLET OF WRE, DINA 2,9 a %
CLUT LAKE ’

ped QONW10.JA0002 LCAMZELL RIVER AT MILL FRESH WOE, DINA 2,10 A h+
WATER INTAKE : -

2 1 TAMEELL R EELOW RAINY LK. D INA 10 K

4 2 . CAMZELL R 150 M EELOW TAILINGS TINA ) K ﬁ
FOND MOOSE _BAY

5 2 TAMZELL R 1 KM FROM TAILINGS DINA 2 K ——

. FPOND: DISCHARGE -MDOSE RAY

& OINWIOJAD00S  HOHUM LAKE 40 ET FROM TERRA DINA, F&M 10, 11 ¥ —
MINE TAILINGS EFFLUENT

7 & BREAT BEAR LAKE LAEINE BAY NEAR DINA | 10 K- .
PORT RADIUM ’ I

=3 7 GREAT EEAR UREEK FELDW TAILINGS ‘DINA 9 K _ q
FOND NEAR FORT RADIUM : : : .

T ] GREAT BEAR LAKE NEAR EBEAR DINA ? K 4

-_TREEK PORT RADIUM : ‘

10 O1INWIC0.JA0D00Y. FRESHWATER INTAKE AT MAIN DINA 10 L '
PLMPHIISE ON NORTH SIDE OF -
LAEINE EAY ' :

1 0INW10.1A0002 LAEINE EAY RAW WATER AT MAIN DINA, F&M 10 v ﬂ

, FLUMPHOUSE _ECHO EAY MINE STN 3
12 0INW1QJAOG04 LAEINE BAY RAW WATER AT DREDGE DINA 10 v H
: FUMPHOUSE ECHO EAY MINE STN 2 »

) OONW10JEDO01  JOHNNY HOE RIVER ABOVE LAC WRE, DINA 1 A +—+

: ZTE. THERESE _ '

14 OQONWIOJCOGO1 GREAT FEAR RIVER AT OUTLET WEE, FWI 2,11 A *

A : 0OF BREAT EEAR LAKE

15 OONW10JCO002 BREAT EEAR RIVER UFSTREAM FROM WRE, FWI 1, 11 A

: JUNCTION OF GREAT EEAR AND

) ERACKETT RIVERS

1& QONW1QIC000Z TBREAT BEAR RIVER AT MOLTH NEAR WOE, FoM 2,11 A =.||5

2 O TR 9N S oE WX o B OB




SUB-BASIN 6 - GREAT BEAR LAKE DRAINAGE

Water Quality Stations
Sensitive Areas
Expected Resource Projects And Developments

SCALE

[ — )

50 ' (o} S0 'MILES

LEGEND

Water Quality Stations
( with 15 samples or more ) a

Hydro Sites
Sensitive Areu_s

: D '
Diversions @
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C. . Discussion

Monitoring activity in the Great Bear Lake sub-basin has been

concentrated on the Great Bear River and near two producing silver and

copper mines.. On the Eastern side of the Take, at Echo Bay Mines, there

are six stations on record, four of which are active; however, all have
~ less than 15 samples. The list of parameters includes selected metals,
major ions, physical parameters and radium 226. Six stations are also
Tocated at the Terra Mines site on the Camsell River, three are active
and four have béen sampled 15 timeé of hore; parameters aha]yzed
include a number of metals and major ions.

In the north east of the sub-basin, a diversion has been
planned td route water fromvthe Coppermine River 1nto the Great Bear
drainage basin;‘there are, however, no water quality stations in the
1hmediate area. Three stations exist on the Great Bear River, two have
more than 15 samples on record, one of which (OONW10JC0001, Map #14) is
still active. In addition a hydroelectric development above Fort .
Norman has been planned. Above the proposed dam in the area of the head
pond,‘there are two sensitive areas, Wolverine Creek and Porcupine River,
tributaries of the Great Bear River. Downstream of.the dam, a
discontinued station (00NN10JC0002, Map #16) near Fdrt’Norman has been

sampled for a wide variety of parameters, jnc]uding'severa1 nutrient and
‘meta1 constituents. The Loche River, a tributary of the Great Bear River,
has also been designated a sensitive area, situated below the proposed

dam upstream of the station QONW10JC0002 (Map #16).
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p: Daté Gaps

The7hydroe1éctr1c deVe1opmentlp1ahned for the Great Bear River
and its accompanying project to'divert.water from the Coppermine Riyér

into Great Bear Lake, may increase the serioUsnéss of a data gap which

‘exists downstream of the dam site since the station at Fort.Norman has

been discontinued. Also- the changes brought about by the diversion may

affect any or all of,the_sensitive‘areas along the river.
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CHAPTER VIII

SUB-BASIN 7 - MACKENZIE RIVER DRAINAGE

Water quality data for sub-basin 7 are available from NAQUADAT
and DINA data files.

“A. NAQUADAT Data

NAQUADAT data includes a wide variety of nutrient pakameters,

metals, major ions and physical parameters. Analyses for pesticides,

'hérbicides, hydrocarbons and PCB's have not been carried out.
The following Tist outlines the parameters analyzed throughout
the sub-basin: | |
1. Colour Apparent 13. Iron Dissolved
2. Specific Conductance 14. Iron Extractable
3. Temperature Water 15. Cobalt Extractable
4. Turbidity - 16. Nickel Extractable
5. Alkalinity Total o 17. Copper Extractable
6. Alkalinity PhenoTphtha1e1n 18. Zinc Extractable
7. pH B 19. Arsenic Dissolved
8. Residue Nonfi]terab]e ’ 20. Strontium Extractable
9. Residue Fixed Nonfilterable 21. Molybdenum Extractable
10. Hardness Total 22. Cadmium Extractable
11. Manganese Dissolved 23. Lead Extractable
12. Manganese Extractable 24, Lithium Extractable ‘ '
86 '\l'




25.
26.
27.
28.
29.
30.
31.
32.
33.

Magnesium Dissolved
Boron Dissolved
‘Fluoride D1sso1ved
‘Sodjum-Dissolved
Sulphate Dissolved f

Chloride Dissolved

Potassium Dissolved ‘
‘Calcium Dissolved

Carbon Total Organic

134; Carbon Total Inorganic

35. Nitrogen Total Kjeldahl

':36. Nitrogen Dissolved NO & NO

37. Silica Reactive
38. Phosphorous Total Disso1véd

39. Phosphorous Dissolved Orfhd PO,

40. PhosphorousATotal Ihorgaﬁic PO

~ 41. Phosphorous D1sso1ve Inorgan1c

PO4

42, Phosphorous Tota];Disso]ved

Signifidaht sample numbers were taken from-some stations for

pafameters not generally studied-throughdut‘fhe sub-basin:

* OONW10FBOOOT (Map # 1)
OONW1OFBO003 (Map #28)
OONWIOFBO005 (Map # 2)
OONW10GC0002  (Map #38)

~ OONW10GC0004 (Map

* OONW10GC0007 (Map #36)
OONW10LCOO11 (Map #15)
00Nw10Lcoo12 (Map. #12)

1. Nitrogen Dissolved

2. Oxygen Dissolved

#30) . -

‘OONW10GC0001 (Map # 3)

"1. Phosphate Total

OONI1OKAOOO3. (Map # 5)

1. N1trogen D1sso1ved

00Nw10KA0001 (Map " 7)

1. Oxygen Consumed

© OONW10LAOOO3" (Map #10)

1. OXygen Consumed
2. Phosphate Total

The‘f011dwing parameters were analyzed in the sub-basin but

with reduced frequency and at fewer locations:

1

. Turbidity Light Penetrn.
2. ‘Bicarbonate Lab Calc.

3. Oxygen Dissolved

" 4. Vanadium Extractable

5. Chromium Extractable =~
6. Coppef’Disso1ved.

. 87
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. Zinc Dissolved

. Arsenic Extractable
. Se]enium Extractable
10.
11.
12,
13.
- 14,

Silver Extractable
Cadmium Dissolved
Tungsten Extractable
Mercury Extractab1e 
Lead Dissolved

Water quality stations with

OONW10FA0002 (Map #26)
. OONW1OFA0003 (Map #27)
. OONWIOFB00O1 (Map # 1)
. OONW10FB0003 (Map #28)

OONW10FB0005 (Map # 2)
. OONWIOFCO001 (Map #24)
. OONW10GB0002 (Map #41)
. OONW10GB0003 (Map #40)

0ONW10GC0001 (Map # 3)

0ONW10GC0002 (Map #38)
. OONW10GC0004  (Map #30)
. OONW10GC0007 (Map #36)
. OONW10GC0010 (Map #32)
. OONW10GD0001 (Map #39)
. OONWTOHAO0O1 - (Map #48)
. OONW1OHAO006 (Map #46)
. OONW1OHA0007 (Map #47)
. OONWT0HA0008 (Map #45)
. OONW10HAO009 (Map #44)
. OONW10HB0004 (Map #43)

15,
16.
17.
18.
19,
20,
2.
22.

21.
22,
23.
24,
25
26
- 27.
28.
29.
30.
31,
32.
33.
34,
35,
36.
37.
38,
39,
40.

88

Carbon Organic Partidu]ate
Nitrogen Dissolved Nitrate -
Nitrogen Dissolved Ammonia
Nitrogen Dissolved

Nitrogen Particulate |

Silicon Soluble Ortho Silicate
Phenolic Material '
Cyanidé:‘f

fifteen samples or more:

OONW10HCO001 (Map # 4)
OONWT0HCO005 (Map #42)
OONW10KAO001 (Map # 7)
OONW10KA0002 (Map # 6).
- OONW10KA0003. (Map # 5)
OONW10KC0002 (Map #49)
0ONW10KDO0O1 (Map #50)
OONW10LA0003 (Map #10)
“ OONW10LAO004 (Map #53)
OONW10LAOOO6 (Map #52)
OONW10LB0002 (Map # 8)
OONW1OLC0010 (Map #16)
OONW10LCO011 (Map #15)
0ONW10LC0012 (Map #12)
OONW10LDOOOT (Map # 9)
OONWT0LD0002 (Map #51)
OONW10MC0001, (Map #55)
OONW10MC0002 (Map #56)
OONW10MC0005 (Map #11)
00YTTOMAOOOT (Map #54)
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B.  DINA Data

Two stations in the Mackenzie River sub-basin ake'samp1ed on a
quarterly basis by DINA. »

The parameters studied include:

pH . " 14. Chromium

1.
2. Specific Conductance ; 15. Manganese . ..
3. Turbidity _ 16. Mercury ‘
~ 4. Colour - - 17. Sodium
5. Total Hardness . 18. Potassium
6. Total Alkalinity - - 19. Chloride
7. Arsenic | ~20. Calcium
© 8. Cadmium SN . 21.ASu1phate
9. Copper B - 22. Nitrate
10, Iron © o 23. Silica
11. Lead ' A 24. Phosphorous
12, Nickel 25, Total Goliform
13, Zinc ‘ . 26. Fecal Coliform
89
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Sub-Basin 7 - Mackenzie River Drainage
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Sub-Basin 7 - Mackenz1e River Stat1ons
MAF  CONTRIEUTOR STATION RATIONALE  REASONS FOR PARM.. PERIOD OF RECORD
STN, STATION DESCRIFTION CONTRIBUTOR FOR ACTIVE  DISCONTINUING  ANAL.
N NUMBER - STATIONS STATIONS - 1940 1945.1970 1975.1979
1 OONWLOFE0O01 MACKENZIE RIVER NEAR FT. WRE, FWI 7 A
- PROVIDENCE -
Z OONW1OFEO00S MALKENZIE RIVER UFSTREAM FWl 11 R -
JUNCTION MACKENZIE AND LIARD :
, - RIVERS .
E 0ONW10GC0001  MALRENZIE RIVER NEAR FT. WOE, F2M 1,11 A ,
SIMFSON
1 QONW10HC0001 MACFENZIE RIVER NEAR WRIGLEY WoE Z A
5 UONW1OKAGOQZ MACKENZIE R, 20 MI UPSTREAM FWl 11 R
FROM_NORMAN WELLS - .
&, 0ONW10KAQ00Z ~MALKENZIE R. 14. 5 MI ABDVE WoE 7,3 A
: NORMAN WELLS : :
7 OONW10KAOOO1 MACEENZIE R. AT NORMAN WELLS Wob Z A
& OONW1OLEOQ02 MALKENZIE R. AELVE FORT WG Z A  —
, T GOOD HOFE
. OONW10LD0001 MACKENZIE K. AT FORT GOOD WoE 1 A
- HOFE - :
10 OONW1OLA0QO2 = MACRENZIE . UFSTREANM FROM WoB, FWI 2,3 A
. , I.H D. STA.. AT ARCTIC RED R. FM ' ' i |-
11 OONWIOMCOO00S MACRENZIE F.. MAIN CHANNEL Ful 11 R e
1z OONW1OLCOO12 MACKENZIE R. EA=T CHANMEL FWI 11 R -
12 QONWIOLCOOOA MACKENZIE R. EATT CHANNEL Ful 11 R CIl
14  OONWIOLCO0O0S MACKENZIE R. EAST CHANNEL FWl 11 R C|
15 QONWI1OLC0OO011 = MACKENZIE K. EAST CHANNEL Ful 11 R A -
16  OONW1OLCOO10 . MALFENZIE R, EAST CHANNEL FWI 11 R Cl
17  OONWI1OLCOO0® MACHENZIE K. EAST CHANNEL FWI 11 R i
12 OONW1OLCOOOS MALKENZIE R, EAST LHANNEL FWI 11 R 1 -
19 16 MACFENZIE R. EAST CHANMEL. TINA 10 L __t- )
: B , NEAR INUVIK o ' e .
20 OONW1OMCO007 MACKENZIE R. NAFDIAR CHANNEL FWl 11 R I
21 OONW1OMC0004 MACKENZIE R. WEST CHANNEL FWI 11 R =
27 OONW1OMZ0003 ' MACKENZIE K. WEST CHANNEL FWI 11 R -
23 17 " HIDDEN LAKE NEAR INUVIE DINA 10 z L
24 OONWIOFLO0O1 _HORN RIVER NEAR MOLTH WLE Z A w—
55 OONWIOFAGO01  TROUT RIVER MEAR CLITLET WoE, FuM 3 A - '
TROUT LAKE : : : i i
26 OONWL1OFAQ00Z - TROUT RIVER 2 MI FROM MOUTH WOE, FWl z A J p—
: FM :
27 OONWLOFAGOOZ TRUUT RIVER AT FT. SIMPSON_HWY WOE, FWl =z A S
25 OONWIGFEOOGE  RAGEITZKIN RIVER UFETREAM FWI, FLM 11 R J ,
__FROM_MOUTH '
75 GONWIOGLOOOS HARRIZ RIVER 0.5 MI FROM MOUTH A 11 R -
20 _OONW10GCO004 HARKIS RIVER 0. 25 MI_FROM MOUTH _ FWL, E&M 11 R
T OONWIGHLO00Y  MARTIN RIVER LOWNSTREAM ELGE FWI 11 R
: OF POl - : : :
22 OONWLOGCZO010 WMARTIN RIVER DOWNSTREAM ETWN FWI 11 .{ ,
' ERIDGE CROSSING % ROAL .
23 OONWIOGCOG11  MARTIN RIVER UFSTFEAM ETWN TFWI 11
l - ERIDGE CROSSING % ROAD




TABLE 7 (cont'd)
Sub-Basin 7 Mackenzie River Stations

MAF  CONTRIBUTOR ‘ - STATION RATIONALE REASONS FOR FPARM. PERIOD OF RECORD
STN. STATION DESCRIFTION ' CONTRIBUTOR FOR ACTIVE DISCONTINUING ANAL. .
ND, NUMEER : STATIONS STATIONS 1960 1965 1970 1975 1979
24 OONWI10QGCO0LZ  MARTIN RIVER DOWNSTREAM FROM FWI 11 R * 4
ERIDGE CROSSING : |
25 OONW1QGCO00& MARTIN RIVER 1. 5 MI LESTREAM FWI - 11 R , 4
FROM MOUTH :
26 OONW10BCO007 MARTIN RIVER 0. & MI UPSTREAM FWI 11 R .i |
_ FROM_MOUTH A
27 QONW10GCO002 MARTIN RIVER UFSTREAM EDGE T FWI ‘ 11 R *
_OF_FDOL ,
QONWIOGLOO0Z  TRAIL RIVER DFSTREAM . FWI, F&M 11 R i
OONWIOBL0O001  NORTH NAHANNI RIVER o MI FROM WaE : . . Z A a o
MOUTH . -
A0 GONWIOOROW0S WILLOW LAKE RIVER AT W. S C. FWI _ 11 R -
' : o GALE ABOVE MOUTH . : :
41 QONW10GE000Z WILLOW LAKE RIVER NEAR THE WRE , Z A
MOUTH : : : ' -
[ GONWIOHC0005  ELACKWATER RIVER AT WMOUTH WOE 2 A
az OONWIOHEOOO4 _REDSTONE RIVER AT _MODTH _ — WGE 2 )
ag OONW1OHADQO? TDALE CR. AT, ACLESE ROAD TU "DINA 10 P
: AMAX MINE. MACMILLAN FASS .
as OONWI1OHACOO=  UNNAMED CR. AT NORTH CANDL DINA - 10 P
ROAD CROSSING. AMAX MINE. - :
MOCMILLAN FASS
4% OONWI1OHAOO0&. TSICHU R. AT LIRWUE LR. AT ~ DINA . - 10 F
AMAX MINE ABOVE CONF. WITH '
MACMILYL AN ‘ u -
a7 OONW1OHACQO7 THILHO R, AT NORTH CANOL ROAD ~ DINA ] 10 P

L.LJ.LI+++Jrll

CROSSING. AMAX MINE. MACMILLAN.
FASE )
4S OONWIOHADOGL KEELE RIVER 4 ML FROM MOUTH WQE 2 A -
a9 QONWIOECOQ0Z MOLUINTAIN RIVER & MI FROM - WQE, FFS A 2 A -
' MOLITH .
50 QONWIQEDOOO1  RAMFARTS RIVER 2. 5 MI FROM WRER 2 A
MOUTH ’
S1 QONWI1OLDO00Z  HARE INDIAN RIVER NEAR THE ~ WRE 2 A -
MOLTH :
=2 OONW1OLAOOO& ARCTIC RED R ABOVE MARTIN FWI 11 R
- HOUSE
52 QONW10LAOQQ4 ARCTIC RED R, 1.5 MI FROM, WEE, FWI - 2 A _—H
MOUTH . § FFS :
54 0OYTI10MAOOOL FEEL R. AT W. 5 C. GUAGE ARQVE WRE 2 v , +.i
' CANYON CR. VUKON TERRITORY . : :
S5 QONWI1OMZOO01 FEEL R AEOVE FT. MCPHERSON ~WEE R . 2 A jenyareaw—m
= OONWIOMZO00Z FEEL R. AT FT. MCPHERSON WQRE I = sosaee
57 QONWIOLLOOO1  RENGLENG R. UFSTREAM JUNCTION FWI . 11 R *
. OF DEMPSTER HWY
se QONWOLCOO02 RENSLENG R. LOWNZTREAM JUNCTION FWI 11 R -
' : OF DEMPSTER HWY _ ‘




SUB-BASIN 7 - MACKENZIE RIVER DRAINAGE

Water Quality Stations
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C. Discussion

The Mackenzie River sub-basin begins.at Fort PrOvidence neér
‘the outlet from Great Slave Lake. At Fort Prbvidence, there is an‘active
water quality station OONWIOFBOOOT (Map #1) with an_exfensive period of
record and T1ist of parameters analyzed. Mills Lake on the Mackenzie
River, just downstream of Fort Providence, has been designated a
sensitive area and dredging activity 1§ expected just abo&e the 1ake;
'The closest water qua11ty-station, hoﬁever, is downstream of Mills Lake. .
A}hydroe]ectric development on the Tfout RiVef has been
planned and the Mackenzie Valley Pipe]jne is expectéd fo crbss aone'
the dam. Three water quality stations provide data above ahd below the
proposed dam, buf all three have-been_discontinued.‘ Station OONW10FAQQOT
(Map #25) at the outlet of Trout Lake has been sampled Tess than 15 times
whereas the other two stations (OONWITOFA0002, Map #26 énd OONWTOFA0003,
Map #27) downstream of the proposed dam have more thah 15‘samp1es on
record and an extensiye Tist of parameteré ana1yzed.
| Two water qua]ity stations on the Mackenzie River are
located just below the proposed pipe]ine’crossing near Fort Simpson. One
station, OONW10FBO005 (Map #2), last sampled in 1974, is situated
upstream of the Junction of the Mackenzie and Lfard Rivers; but

unfortunate]y doés not have a very .long period of record. The other

station (OONWTOGCO001, Map #3) is located at Fort Simpson and has a much

Tonger pefiod of record which terminated in 1975. Both stations have

more than 15 samples on record and have a fair variety of parameters

9
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analyzed -including several nutrient constituehts.: Although the
stations mentioned above would be well situated with respect to the'
pipeline crossing and dredging the nearest station dowﬁstréam of the
highway'croséing is at Wrigley and it too was discontinued in 1975.
Dredging activity'has been planned fof the Mackenzie River above
Wrigley. |

The pipe1ine and the Highwdy;cross numerous-tributafieS'of
the Mackenzie on their route‘down the valley. All of the major .
tributaries, which include the Greét Bear River, have watef quality
stations near the point of croséing.A These stations, which have been

discontinued, -have been sampied at Teast 15 times for.a wide variety

.« of parameters. .

Downstream of the confluence of the Keele and Mackenzie
Rivers a control structure has been planned to reQu]ate the flow of
the Mackenzie River. The closest upstream water quality station is

290 km away at Wrigley while downstream, the first station_ﬁs located

a similar distance away near Norman Wells. Both stations were discontinued

in 1975 but provide -data from'more than fifteen samples for a_ number of

parameters. At Norman Wells, however, there‘154an:activé water quality

station (OONWT0KAOOO1, Map #7) with many samples téken‘during an extensive -

period of record.
The DempsterAHighway crosses the headwaters_bf the Peel River

and again further downstream. The crossings are upstream of station

00YT10MA00O01 (Maﬁ #54) Canyon Creek, dfscont1hued in 19753 station

00NW10MCOOO11(Map #55) discontinued in"1970-and&station OONwloMCOOOZ
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(Map #56) still active near Fort McPherson. The Highway continues and
later crosses the Mackenzie River near Arctic Red River where there is
an active water quality station (OONW10LAOO03, Map #iO).,,The station
at Arctic Red;River is important as it is located to monitor inputs to
the sensitive Mackenzie Delta area.

_ There are many Stétions within the Delta area. Near inuvik
i two stations (16, Map #19 and 17, Map #23) are presently active and are
sampied on a quarterly basis by DINA. "A1T other stations which had a
Timited humber of parameters analyzed Were part of a special study by
: the Freshwater Institute and were'dfscontinued in 1975,

Within the.De1ta Area, the Mackenzie Valley Pipeline will run

to the Beaufort Sea; a branch pipe]iné will also cross the Delta Teading

west into the Yukon near the Beaufort Sea.

D. Data Gaps

1. - With the increase 1in-population and development activity

along the Mackenzie Valley, the 1ist of parameters analyzed may need to

. be expanded to eliminate the possibility of data gaps. With the rapid
growth of industry, particularly oil and gas, it will be necessary to.
sample for a list of parametérs not already studied.

2. If dredgihg takes place as planned below Fort Providence, the

Mills Lake sensitive area wj11 be affected and there'are ho stations which

could monitor the water entering the lake. Dredging. is also planned for

the stretch of river from beTow the Take to Fort Simpson and the Tack of
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present monitoring dctieity could fesgit'in_é more significant—data_gap
than ex1sts at. present A ' | | | e

3. S1nce there are on]y two act1ve stations in the upper half of
the sub-basin, one at Fort Providence, (map#1) and the other at Norman
wells (map#7), a maaor data gap ex1sts If the p1pe11ne andeh1ghway
cross this stretch of the Mackenz1e R1ver and dredg1ng takes place as .
expected the data gap w111 increase in magn1tude A river contro] v
structure may alsoAbe constructed,on the‘r1ver,near the cohf1eence with
the Keele River. |

4. Be1ow Norman Wells the next act1ve station on the. Mackenz1e

River is locdted at Arctic Red River, (map#10), The lack of up to date

information_for this pakt.of‘£he river bepﬁesepts.e dafa'gap and may
become serious if the dkedgihg»takes p1ace esﬁb1anned upstream of,the 
Ramparts . sens1t1ve area. | } | o |

5.  Although the act1ve station at Arctic Red River, (map#]O)s'
monitors inputs to the Mackenzie De1ta,sens1t1ve erea,Ap1pe11nefconstr—
uction is expected within the~de1ta,ft$e1f. As fhere is very 11tt1e,,
monitoringeih the de1ta, the Tack of information about changes 1n,Wafer'

quality due to the construction may beeome more significant.
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CHAPTER IX

" CONCLUSIONS

A.  Sub-Basin 1’- AthabasCa'River.Drainagev

Historica]iy,’the'headWatefs of the AthabasCa River, originatfng
in Jaéper National Pafk and fhe mainstem of the river'atIFort McMurray,
have received considerable samp]jhg‘atténtion. Monitor%ng inlgenera1 haé
been conducted in the upper fegions of the draindgé basin, particularly
on the Athabasca, Pembina and McLeod Rivers. | |

'The 300 km stretch of the Athabasca between the town of |
Athabasca and Fort McMurray has not been monitored énd‘the stretch between
Bitumont and the Athabasca Delta may néed more attention.

| ‘The region of the sub-basin lying within the province of
Saskatchewan'has been sampied at a number of sfrategit'1ocations scattered

throughouf the area.

B. Sub-Basin 2 - Peace River Drainage

Generally very little sampling has_béen carried out above the

- W.A.C. Bennet dam; however, dehstream en foute to the Alberta border, a
considerable amount'has been done,' The coal hining regions of Britiéh
Columbia drained by the Mober]y, Pﬁne; Sukuﬁka, Murray and Kiskatinaw
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_ Rivers have recently been Sémp]ed intensively.

In Alberta, the Smoky RiVer, which dréins_into thé Peace River

above Peace River has received considerable attention. The Peace, after

1eaving Peace River is sampled 240 km doWnstream at Fort Vermillion. The

next station sampled is a similar distance further dowhStream at.Peace_
Point.

The Peace-Athabasca Delta Reg1on has received attent1on in the

past from the O.S.E.R.P. research contracts but stands out as a reg1on

requ1r1ngAmon1tor1ng on a ‘long term basis. Perhaps w1thout the 1mpend1ng

'deve1opments, samp]ing.prbgrams are sufficient; but certainly with the

onset of future developments, modified.samp1ing’pfograms must be deve]opéd.

C. Sub-Basin 3 - Liard River Drainage

The entire Liard River dfaihége Tocated within the Province of
British Columbia is void of any sampling activity. Within this portion

of the sub-basin; two sensitive areas, Whirpool Canyon and Liard

‘Hotsprings, have been identified. Along the Fort Nelson Rivéf, a number-

of 1ocations_have been proposed forfdredgihg; also there is a possibility.

that the Liard highway~w111-cross the Liard”RivérAnear>the~Bfitish4

Co1umbia/Northwest Territories border. It éppears that this region is

_.1ack1ng in water quality 1nformat1on

The f1rst stat1on a]ong the Liard is Tocated upstream of Fort
Liard followed by a station of long record at Fort Ljarq. Other stations
are not encountered downstream of.Eort Liard until Fort Simpson near the
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confluence of the Mackenzie River.. There are, however, no developments

planned for this stretch of the river.

" D. ‘Sub-Basin 4 - Hay River Drainage

’_ A1l stations on recbrd'for the Hay River Drainage were
‘discohtinued in 1974. Thé broposed roﬁté for the Mackenzie Valley
Pipeline cuts through the upper regions of the watershed while down-
stream 80 km above'Greét S1ave Lake, Alexandra Falls has been
designated a sensitive area. No data are available for the watershed
above the pipeline crossing;vdata'are available, however, for stations

above and below Alexandra Falls.

E. Sub-Basin 5 - Great.Slave Lake Drainage

It appears that very little samb]ing has béen carried out
along the Slave River. Both'the S]ave,River'rapids.and the Slave Delta
may be influenced_by the presence of a hydroé]ectric development in the
future_and,'therefore,‘shou]d.receive'more attention. Two hydro-
~ electric projects héve'alsd béen s]ated;for;the Taltson River, which
lacks significant watér dua]ity data. Three mOre'sfations proposed on
the Snare and Emile Rivers and the outfall from Lac La Martre are all in

a region void of sampling save for one station on the Snare River.

100

e e =

A

o s 29 8 s @ e
N Il

g

y

\
-




I - .

In recent years considerable monitoring has.been carried out

in Yellowknife and»the surrounding area; however,”ﬁo SampTes HaVe‘been“

take on the‘Beau]ieu Rivek, the Tocation of a possible uranium mine. =

- F. ASub—Basih 6 - Great Bear Lake Drainage

Monitoring is concentrated at the east end of the Lake in the

" region of two major mining complexes as well as long the Great-Bear -

River leading from Great Bear Lake to the Mackenzie.River. The rest of
the basin is generally ignored.- The only planned develqpment is -the - -

diversion of the Coppermine River in conjunction with"thé'hYdroeTéctric

. site on the Great Bear River. -~ o i(w;_h"_fl Co |

G. .- Sub-Basin 7 - Mackenzie River‘Draihage

- Water quality information‘is‘available for the'headwatefs;of 1

V'the Mackenzie; however, none has been collected downstream of the

dredging operations being carried out above the Mills Lake sensitive

area. ansiderab]é historical data are available which describes. the

major tributaries to the Mackenzie. Generally station locations are

abundant except along the 280 km stretch of the river from Foft Good'

Hope to Arctic Red River. *in Tight of the prbposed deve]opmehts‘it is
questionable whether the number'and jocations of stations will suffice
to.provide.tﬁe‘required,information to describe the 1nfﬁﬁencé they will

have on the System. The station at Arctic Red_River‘pEOVides'inform-j
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ation on the qua}ify of the.water entering the Mackenzie Delta; however,

only one active station at Inuvik provides data for this vast sensitive

area.

H. - Recommendation

.-From the review of the water quality datalaVai1ab1e fof the
Mackenzie Rivér'Basin, a number of weaknesses may bevforthcoming with the
.exercising'of various development probosa]s.',When the-déve]dpment
corridpr_from Edmonton to FortchMeray becomes.reaiity and if thé-='
upétream end of the Athabasca tar sahﬁs is developed, it is recommended-
that monitoring should be éafried out along the 300 km stretch of the
river from the town of Athabasca to Fort McMurray. |

Analyses of the ‘data available for the Peace River sub-basin .

indicates quite vividly the 1a¢k of sémp1ihg below the expected tar sands

development near the town of Peace River. Mohitqring should be imp]emehted

in_thié‘regjon and also a coordinated long term monitoring_étrategy shod]d
be sought for the‘Péace-Athabasca Delta region.

| Within the Liard River drainage a sampling'prdgram should be -
initiated in the British Columbia region of the sub-basin to describe the
water quality in conjunction with two sensitive éreas, Whirlpool Canyon
and Liard Hotsprings. .

Sin;e all stations W1th1n‘the Hay River Drainage have been -

djscontfnued,,it may be advantageous to establish a station downstream pf
the proposéd‘MackenzieAVa]1ey Pipeline. If the pipeline is routed through

this region a_downstream station would be required.

102




- Both the Great é]ave and Great_Bear‘Lake sub-basins are
regions proposed for oonsiderao1e hydroe]ectric power development;
consequently, it mt11 be_necesoary\to estab]ﬁsh stations to adequatety
describe the influence of_these,deve]opmeots on_the‘water quality.

In the Mackenzie River.drajnage, it may oecome.neCeséary to
constder further water qua1ity:coverage in the De]ta regionl The
deve]opment of the Mackenzie Va]]ey H1ghway and assoc1ated p1pe11ne
most certa1n1y will have an impact on the water qua11ty of the sub-

basin and consequently a plan should be prepared_to dea]iwith these

developments.

In order to begin work to'interpret the information_referenced

in this report, some,work should-be done to collect all data:in computer

compatib1e<form.. British Columbia and A]berta data are>preseﬁt1y on

| computer storage and hopefully arrangements can be_made to have tapes

prepared and integrated with the data already on NAQUADAT and other
compatible formats. Data from the Freshwater’Institute, Fisheries and
Mar1ne Serv1ce and DINA need considerable preparatory work as they are
not present]y on a computer storage- retr1eva1 system. |

After rev1ew1ng ava11ab1e water quality data concerning the
Mackenzie-R1ver Basin, the authors recommend the following four. steps
as neoessary to develop an adequate long term water quality monitoring

system for the basin:
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Step 1: A short term survey should be'undertaken.immediate1y to
brovide at least a minimum of information on areas in which major data
gaps have been identified in this report. |

~ Step 2: An interpretive report should be written describing water
qga]itychnditionS»thr0ughout the basin; A1l currently available data
should be used in this asseséménﬁ a]dﬁg with data from-the short  term
survey. It is oh1y during such an.Tnterpretatioh that the real worth
and adequacy of existing data'cén be fu]iy a$sessed. | |

Step 3: Concurrent wifh‘step 2 a report should be written which
summarizes the impacts on_Water_qua]ity which may occur.due to deve]op-

ments expected within the'baSin.‘/This’reportlsh001d a]sp‘suggést, in
general terms, how best tdvmdnjtor these kinds of impacts.

Step 4: Using the reports from Steps 2 and 3 a long term

monitoring plan for the basin could be deve]oped,
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APPENDIX A

~ OTHER AVAILABLE WATER QUALITY -INFORMATION

" A. Fisheries and Marine Service:

General Physical and Chemical Data for water and sedfment:

. of'the.Maokenzie_and Procupine~watersheds and ratesféf'transpOrt~of R

- dissolved and‘5u5pended e1ements at selected stations-in-the Maokenzie

and Porcup1ne Natersheds 1971 74,

1. Reg1ons of Study:" Mackenz1e ma1nstem rivers and streams,_{“

Yukon r1vers and streams Mackenz1e De]ta channe]s, r1vers, streams

-and the:Beaufort Sea, and Mackenz1e Delta lakes.

2.. Parameters Analyzed: : Temperature d1sso]ved oxygen, pH and

' spec1f1c conduct1v1ty, total suspended sed1ment, ‘secchi v1s1b111ty,

co1our at half secch1 depth major mineral constituents of suspended

. sed1ment. Total Dissolved: Ca]c1um,'magnes1um,_sod1um, potass1um,

- sulphate, chloride, bicarbonate, nitrogen, phosphorus, si1ica,_iron,'>

manganese, zinc, copper, lead, arsenic, aluminum, cadmium. Total -

Suspended' Ca1oium, magnesium, sodium,-potassium “silica, aluminum,

t1tan1um, iron, manganese zinc, lead, copper, coba]t chrom1um,

cadm1um carbon n1trogen phosphorus

Al



B. Westcoast Transmissioh'company_Ltd{

1. Regions of Study: Water quality data compiled along the’

Alaska Highway‘Pipe]ine réute,rNorthern:Brithh'Co1umbia{ Stations -
,were_located'at the Dease R., Tfepanier.cfeek;.Tatisho Creék, |
Liard R. (west), Coal R., Smith R., Teeter Creek, Troat R., Toad R., |
Muskwa R., Prophet_R;; Fort‘Ne1son R., ﬁay R.; Sulphur Creék,
Crusty.Cfeek,'Kyk]o_Creek; and 6ther water_cohrées.a1ong the pipeline
1roq£e. | o R

2. Parameters Ana]yzed: Q0ne_samb1e only data from the 1976

opén water season and the March 4-11, 1978 study. The 1976 §fudy
.6ond0cted by F.F. SJaney and Company Limftéd was collected fof Gqu

"~ Interstate Engineering, HoustOn, Téxas._ The 1978 study was carried
out by Aésopiated Resource C0n5u1tahts, and inéluded;ana1yses for pH,

4 'condﬁctance,’turbidity,‘vojatile suspehded so]idsland disso1yed*A_
oxygeh. Alkalinity, pH, hardnesg,(total),_djsspjved bxygen, temperature;
' condUctivity,-turbidity, suspended-éolids,(tot§1, fixed, vo1ati1ef,

dissolved solids (total, fixed, volatile, colour).

C. Great Cariadian 0i1 Sands Ltd.

1. Region of Study: Eff1uentvdata describing the water quality

entering the"Athabasca_RiQer;_
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A2. Parameters Anaiyzed:' Sémp1ing was carried out daily from
{1974 - August'], 1978. ‘Since August sahplfng has been carried out on
: a three tiﬁes a wéekvbasis. ‘Total suspeﬁded;éoiids; 0il énd_gregse,
cob, BOD, phénols; ammonfa,:nitrogen, sulphide, odor; pH, tqta]-j

" organic carbon, temperature; cadmium, chromium,_cobalt,;copper, lead,

manganese, nickel, tin, zinc, selenium, mercury, arsenic, vanadium.

D. British Columbia Hydro and Power Authority

7. Region of Study: Two stations on the Liard River

2. Parameters'AnaTyzed:A Single samp]e'data coT1ected'.__
July 26, 19787»-A1ka1%nity,‘pH, conductivity, suspended_so]ids; B
qisso]ved so]ids; hardness, chloride, fluoride, nitrate-nitrite,
§u1phéﬁe,'tofa1 phosphate, Kje]dahi_nitrogenf As .well és diéso1ved A
calcium, magnesium, potassium, sodium, 1r0n,71ead, manganese,.zinc,

aluminum, copber, nicke], cobalt, cadmium, molybdenum.

E.. Alberta 0i1 SandsEnvironmental Research Project

1. Rggidn of Study: :Noftheast Alberta including the Tower é.‘:
'Athébasca.Riveriand~Péacé—Athabasca Delta.
2. Numeroﬁs research projects have been carried out under the
direction of O.S.E.R.P. and.are‘summarizediih annual reports. Detai]s
.aﬁd data of fndividual sfudies‘are éonfained in reports available from

the 0.S.E.R.P. office in Edmonton.
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APPENDIX B

STATION RATIONALE CODE

The rationale for each water quality station is documented

in the Tables under the headings: 'Rationale For Active Stations', and

'Reasons For Discontinuing Stations'.

A. Rationale for Active Stations

Water Quality Branch

1.
2.

5.

Site is part of a federal-provincial agreement.

Branch collecting data at these locations by special
arrangement at the request of the regional director. .
The data are required; (1) to provide baseline information,
(2) by the Mackenzie study group, and (3) for environmental
assessment studies. ’

Branch required to monitor quality of ocean loading streams.

Branch required to monitor quality of interjurisdictional
streams.

Site is part of an agreement with Parks Canada

British Columbia Water Resources Service

6.

Water Investigation Branch monitoring water supply and/or
effects of effluent on receiving waters.

Special study. Water Investigation Branch collecting data;
(1) to provide baseline information and/or (2) for environmental
assessment studies.
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Alberta Ministry of Environment

8.

Station is part of a 'Trend Determination' network.

Dept. of Indian and Northern Affairs

9.
10.

Monitoring of effects of mine effluent on receiving waters.

Monitoring of domestic and mine freshwater supply.

Freshwater Institute and Fisheres and Marine Service

11.

Samples collected for study; (1) to estimate rates of
mechanical and chemical weathering of watersheds,

(2) to estimate dissolved salt and suspended sediment annual
loads to the Beaufort Sea, (3) to provide a rational basis
for discussing increased erosion rates due to pipelines and
road construction.

Reasons for Discontinuing Stations

Water Quality Branch

1.

Sampling discontinued during redefinition of Branch role and/or
because of inadequate resources.

Location sampled as part of special study. Study completed.

Sampling discontinued when it was found that a more accessible
site provided equivalent information.

British Columbia Water Resources Service

4.

Water Investigation Branch, location sampled as part of special
study. Study completed.

Water Rights Branch sampling carried out in accordance with
Water Rights permits. Requirement satisfied.

Water Investigation Branch sampling discontinued due to re-
allocation of resources.

Water Investigation Branch monitoring water supply and/or
effects of effluent on receiving waters. Study complete.
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Alberta Ministry of Environment

8. Sampling discontinued due to re-allocation of resources.
(data was collected to determine effect of industrial
effluent on receiving streams).

9. Location sampled as part of special study. Study compliete.
(Baptiste Lake samples obtained to determine nutrient inputs
to the lake).

- - N .
) .

Dept. of Indian and Northern Affairs

10. Sampling discontinued due to re-allocation of resources.

Freshwater Institute and Fisheries and Marine Service

11. Sampling discontinued due to (1) re-allocation of resources
or (2) completion of special study. '
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Watt and Temple

TITLE  SUMMARY OF AVAILABLE WATER
QUAL.INFQ. 1979 (Mackenzie R. Basin
DATE DUE Study PFOgFaM=1978481.




