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the three strategic transboundary river basins in northwestern Canada. provides a background against which to measure and understand the scope

Figure 1 shows the location of the study area. Although the northern river and contribution of the Northern River Basins Study’s final and synthesis

basins comprise watersheds that overlap into the provinces of British reports.

Columbia and Saskatchewan, the



N

Figure 1. Map of the Northern River Basins.



2. Study Area
The study area lies between the 52° N and 61.5° N parallels of latitude and Figure 1 illustrates the vastness of landscape the rivers drain, (the complex

the 103° W and 128° W meridians of longitude. The area is lightly transboundary character) and finally, the integrating nature of their drainagt

populated, with the 1991 populations of the area in both Alberta and pattern across this large area. The Athabasca River originates at the

Northwest Territories being reported as approximately 268,000 persons (see Columbia Ice Fields in Jasper National Park and flows northeast 1,231 km
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casual reader that the large volumes of clean, northward flowing rivers hold Further on, the Athabasca River passes the Weldwood pulp mill at Hinton

a considerable attraction for southern, as well as northern residents. the oldest of the five mills in the Athabasca River basin. The mill relies
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of Athabasca. Prior to 1904, the town of Athabasca was known as Commercial fishing, oil, lumbering and natural gas also contribute to the
/

Athabasca Landing and was a site of great importance in northern local economy of the Lac La Biche area,

development. Goods were moved from Edmonton to Athabasca Landing, 

where they could be barged to northern outposts. The Athabasca Landing



The Athabasca River continues northward the Athabasca. The Clearwater River’s major tributary, the Christina River,
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Figure 3. Elevation Profiles of the Athabasca and Peace Rivers.

Over its course, the Athabasca has increased it’s concentrations of organic The Athabasca River is not regulated by dams or weirs, and as such varies

carbon, iron manganese, sodium, chloride and silica, becoming darker in the greatly with the season. Water management in the basin includes the

process. Through dilution, concentrations of calcium, magnesium and reservoirs and regulated lakes shown in Figure 4. High flows are in May,

sulphate have decreased (Noton and Saffran 1995). June and July, with low flows from January to March. Mean annual flow of
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The Bennett dam, built by B.C. Hydro, is among the largest earthfilled changed from 3,900 m3/s, occurring in June, and 246 m3/s, occurring in

structures in the world (The Canadian Encyclopaedia 1988). The March, under natural conditions; to 1,440 m3/s, occurring in December, and

completion of the dam in 1968 and the subsequent flooding of several river 875 m3/s, occurring in June, under regulated conditions. The effects of

valleys formed Williston reservoir, the largest fresh water body in B.C., regulation are felt less strongly further downstream from the dam, where for
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its length, the river flows into Great Slave Lake through the Slave Delta the concentrations of sodium and chlorine in the Slave River.

(Figure 5). Covering an area of 640 km2, the Slave Delta is considerably
v e ° The Peace River has the largest influence on the flow regime of the Slave,
smaller than its more southerly counterpart, but is still valuable habitat for . . .  .

contributing over 60% of the Slave s total flow. Since the completion of
fish and waterfowl. In 1985, the Canadian Wildlife Service reported that , , C1 . , ., , _ .

the Bennett Dam the hydrograph of the Slave River has smoothed. Peak
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Figure 5. River Elevation Profile, Slave River.
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The majority of the Study area population (57 per cent) resides in the management strategies are required to enable the sustained use of the

Athabasca drainage, while only 42 per cent live in the larger Peace River basins’ resources for all stakeholders. The groundswell of public concerns

basin. Only one per cent live in the Peace-Athabasca Delta and Slave River regarding northern development would eventually give rise to the Northern

basin. The rate of population growth is lower in the NRBS area than in the River Basins Study. Issues surrounding the forest industry played an
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Figure 10. Hydrocarbon Deposits in the Northern River Basins.



Birch Mountains in the east and the Caribou Mountains in the northern- The Canadian Shield portion of the basin exhibits the rolling terrain typical

most portion of the basin. of the shield. The bedrock is predominantly Precambrian granites, gneisses

and metasedimentary rocks (Alberta Environment 1987).
Hydrocarbon deposits in this area include coal seams located in the upper

Cretaceous Wapiti Formation south of Grande Prairie; oil and gas fields The Lake Athabasca Basin is located entirely on the Canadian Shield. The
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1987). Generally the interior plains show little relief. greatly changed by human activity is the Peace Lowlands which has

historically been cleared for agriculture. Other well



Figure 11. Ecoregions in the Northern River Basins.
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Figure 12. Typical Air Masses over Canada in the Summer and Winter.



For some parts on the Northern River Basins Study area, mean monthly variation in precipitation over the Northern River Basins Study area. The

temperatures during the winter months are affected by warm dry winds heaviest rainfalls generally occur during the convective season from mid­

known as Chinooks. These winds are caused by westerly air masses with May through to early September. The convective season can be described

above freezing temperatures that reach the surface as they move down the

0
0

N

XX4-422o<D2<D002cd>>o2XX0
0

2oc<D2x*2O‘C0)CL0)X

22o<D

<d1300cooo4—*cd
XooX2C/52G2O<D
X4—16oCd<L>Xecd
2

QJ£OXC/5M<L>2C2X*oXC/5oo22O
2

 
CL
2§CL
JO13><D2

cduX>cd
XC/5oo2XUC/5222OS

 
5

ooX4—»
L­oC/5oCL
O

<4-1OC/5dcdCLE0)4-4C/50>£1)Xo£o0
02

E 
x

£ 
co

cd

<L>2<D0
0

cd<D>'oboH22OX
*ooodoX4-4wcd<L>2cd<Dcd

25t/5

2cd<D£<4-4oC/5CLcds<L>
2>%-o5fAoX4—>V

i
V

i
o5cdm4>CL£ocd2OV

i
cdoC/5

2W2’>oLCLuOXooO22cd2CL
<vX2OX<2ou2cduOC

l

OX4-*2OV
i

2Bedoocdo2COC/5cd
03M<L>

5E<D
Xdo

^
 

z
—

 
Du

2
 

-a
£ 

G
cd 

o
ro—

 
X

w
j 

t3
U

 
X

• 
0

0

4>C/52O1)X

2XHV
i

<L>CoNt/5o
X

 
cfc

200£
oX

*2<DOoC/5V
i

cd

13c/5o13C/5XoX£CmO2O<L>
X<U>2

<UC
Lv>2OV
i

2cdCLV
i

cd<D

XV
i

OcfccdwCLV
i

2O2.£2oO

o*2OJ

IdoOcd<D
X4—» 2 OC/5<D
Xo.L

h
<4-4cdCLO2dcdCLcdCL£oo2H>cdp

•22cdcd
X<D
X<MoVdcdCL2Oo*22cd<L>*X4—*2OV

i

<D
X

<D£(UM4p-»X«uX4-i*22cd

'E0)H4-4V
i

XXooX

4-4 
0̂<DCL

CLU*22oCL

0)XoNOCmcd<D
CLcd
COcdoC/3cd
Xcd
■s<

 
-

u 
a

^ 
aoPL

(U 
^

X
 

22(U4-4cd

CmO2OdoCL
2 O 2.£ 

% 
d

o2C/3
22cd2X4—»<uccd2OoCL0>2<U
X<u2_2OC2O

2
 

2
*C 

<2
cd 

X
. JL 

CL
£c3 

«
* 

o-
vcd 

^2
_

 
2

2
 

<u
0> 

O
X

 
q

s 
S2 O

4-r 
^ 

.£
.§ 

X
 

«
cd>>2SCOcd
00M0->>EoXdo<D
X

cd

Xdo

cd>>23
.&

 
2 

o 
o 2 

i—i
CL 

00

a2cd

22cd2OOCLcd>a>Id222cd2<D4-4oCL<L>O2

(L>
XO4—>
oO22cdCL
<E?cd22cd2O2cdu£<MoC/5CLcd£<D2

OCL

22cdcdCL<L>
X<L>
222cd2002V"CLCL2

C/5

V
i

1)
V

i
O

00

C/3

OC/5
oC/5

C/52

C/52cd

C/5
<L>

C/5cd

■I,



Figure 13. M
ean T

em
peratures in the N

orthern R
iver B

asins - January and A
pril.



Figure 14. M
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Figure 16. M
ean Precipitation in the N

orthern R
iver B

asins - January and A
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Great Slava Lake

Figure 19. Habitat Use by Rare, Threatened and Endangered Species in the Northern River Basins.
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Northern River Basins.



Mercury sPort fishing. Salmonoid fish inhabiting the Athabasca basin include:

• walleye caught in the following locations should not be eaten more Arctic grayling, cisco, lake whitefish, mountain whitefish, bull trout (until
than once a week and not at all by pregnant women or children under recently, also referred to as Dolly Varden), lake trout, rainbow trout, and
the age of 15:

brook trout. As a result of overfishing and habitat destruction, bull trout



Table 1. Fish Species of the Northern River Basins.
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River basins are described in Table 4. the richest wildlife habitat in the NRBS area. Many species of fish spawn

in the delta. The area supports the common northern ungulate species such
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seen crossing the river as far south as Grande Detour. Other important 3.

mammals of the basin are fur bearing species which include carnivores such 

as the coyote, red fox, lynx, ermine, mink, wolf; and rodents chiefly
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matter through the use of bacteria and micro-organisms (Government of 
Canada 1991). This process removes 70% to 90% of the biological 
oxygen demand (BOD), 50% of the nitrates, 30% of the phosphorus, 
reduces the adsorbable organic halides (AOX) and total suspended 
solids (TSS) levels (Province of British Columbia 1993).



Table 5. Athabasca River Basin - Water Intake and Discharge Information for Municipalities with Populations Greater than 500.
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Table 6. Peace and Slave River Basins - Water Intake and Discharge Information for Municipalities with Populations Greater than 500.

t:<u£<Q
.

<£o uCD

O
n

a From 1991 Statistics Canada census.

b Information obtained from: Community Development Division, Municipal and Community Affairs, Government of the Northwest Territories.

c Lopatka, S., D. Ross and R. Stoesz. 1990/91. Northwest Territories Data Book: A Complete Information Guide to the Northwest Territories and its Communities. Outcrop: The Northern Publishers. 
238 pp.



Figure 21. Agricultural Areas and Number of Farms by County.
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Table 7. Pulp Mill Water Use and Effluents in the Northern River Basins
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The petroleum industry in the Northern River Basins Study area includes 

conventional oil and gas fields, heavy oil and gas fields, oil sand bitumen



currently being exploited by Shell Canada Limited using in situ steam



Table 8. Oil Sands Water Use and Effluents Northern River Basins.
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peatmoss and uranium mining. There is mining potential for salt, 

limestone, granite, gypsum and silica (Figure 28).
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Figure 28. Minerals for Construction and Chemical Industries, 1989.
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deposits suitable for the production of dimensional stone. Until 1987, 

Cominco Limited ran the Pine Point lead-zinc mine located 80 km east of
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Figure 30. Transportation Infrastructure in the Northern River Basins.
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exhibits a change in water quality. Suspended solids and metals associated rivers (Table 10).

with clays are high in this reach (Prowse and Conly 1996).



The flow  regime o f  the Athabasca R iver varies greatly w ith  the season, as is Large scale regulation o f  the Peace R iver began in 1968 w ith  the

typical o f  a mountain-fed stream w ith  little  anthropogenic regulation. The completion o f  the W .A .C . Bennett Dam. The W illis ton  Reservoir fil lin g

high flows occur in M ay, June and July coincident w ith  summer runoff; low  period from  1968 to 1971 marked some o f  the lowest recorded water levels
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8.3.1 Licenced Water Use 8.3.2 Drinking Water Use
Major allocations of water for industrial purposes commenced in the 1950s. The majority of people living in the NRBS area obtain their drinking water

Since then, there has been a steady increase in licenced water use for from municipal water sources. Household survey data (Reicher and
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chemical treatment (chlorine, copper sulphate) to control vegetation and 

bacterial growth (59 percent).
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8.3.4 Industrial Water Use
S o m e 95  co m p an ies h o ld  8 9 6  w a te r lic en ce s  issu ed  fo r  in d u s tria l purposes w a s h in g , steam  p ro cessin g  fo r  o il an d  gas o p e ra tio n s  and  v a rio u s  o th e r

in  A lb e rta . T h e  w a te r a llo c a te d  u n d e r th ese lic en ce s  am ou n ts to  4 3 0 ,6 1 8  a c tiv itie s , acco un ts fo r th e  re m a in in g  seven  p erc en t o f  in d u s tria l w a te r

a c re -fe e t. a llo c a tio n s .
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Summary of WRA and AEPEA for a number of more modem elements than the current Alberta Water

Resources Act as follows:
At this point in time, these two Alberta statutes regulate water use and water

pollution separately using different administrative groups located in 1. It has much wider scope than the Alberta statute because it deals withfPcpXcco
Osc

j
CJ
COco350CJcocjcooa.
-accoco £

EoX 
«

CJ 
X)E

— 
CJ

2
 

EO'

.2 
* X

co 
cj 

cd 
u =

 
o

.2 
g m

 
13 

a 
53

O -tj 
t

 
tfl 

W 
X

 
Sm 

50 CJ !>
'C 

^
0) 

CJ
CJto£

—
 'EsCO

£> 
,S

-b
2

cooc/5
CJN

—
- 

CO 
u

.
w

 
■ 

* *
3 O"

o 
a>

e
ll

« 
3 

C 
•O j3 

o
£

 M U

aj
v 

b
<

 ■£
w 

§
e3 j- 

*
H£z<L>JS

2P c 
S ‘o
C/5 

p
 

CJ 
CO 

CL 
X

 
^ cd

r =
 ^

CJ 
CO 

X
 

>
 

CJ 
CO

o

l-s
G

 
CO 

X
 

O
I

I
<

 
* 

£
 

l

O 
CL

c 
E

>N 2 
pa>a*x’>co
Q

CO4Xccj8 
&50CO-4—>cCO>

x
 

a
CJ 

«■*
co 

u 
o 0-
l»S' £

J= 
S

,£P 2 
Ci- 'C
<U 

o
C3

u- 
2 

W) U 'w
c

 
g

 
u

fc 
*

 
£

_
 

5
 

c5 
s

 
2

 
^ •£ .£ 

C
D

 
“

CJ 
X

 
> w 50 

G
50

O ,b 
C

 
P

-
C/5

rti 
CO

£ t: 
<X X

 
^

 <
^

 O 
cog I 
£ I
co .E
c 

«
5 

ca
2

 
g

^ 
o

c/5 
^

8
.£

 
2 

O
•- x

 a

50 
COcCOE

X
 .E

L
x 

^4

<D 
^

^ "7
cj 

xLa
cj 

a) 

'S 
3

CO 
CJ

.E 
> 

3 
cj

'C —
o 

£J
od X

 
X

 
CO

> -rf\

"3 
P

.2 JS 
O 

•‘-1
s

 
s

° ^
 

Q
 

3

^
 

50 
P*

LJ 
C 

* CO
u 

c
CJ 

c
X

 
c

CJ 
(U 

CO 
QJ

a.C 
CO 

•—
 X

 
-

l. a
CO 

O '
o x

 
b 

co 
co 

q
c 

O 
o s

COX(L>
- ^

 
£

 <
Wj D

•c -g
£ 

O
^

 
CJ 

^
 

CO 
Jn o
C 

j-i
cO 

CX
u 

a
,o

 
co

C*-I 
,

I
f

5» 2qj
i/~) 

p.
-

 
i

° 
B 

!
 

«

£3E*CO 
c

B
CO 

co—
1 

«
 

CJ 
«

CJX
13E

EoC/5

GE
COo_o

C/5

X
X

C/5

o
COCJ

2
cdG

C/5 Xcd
*2

50X
50X

"E

£CO<Dto 
cCO

G «S

4- 
CJ

iz» <**
CO 

^
 

i- 
to 

y 
G 

-
OCJ

</3G
CL 

g

QJ
" 

tn ^
 

co 5 a
G X

•S 
S

3CL

OC/5« 
CA 

C/5 
X

(UCA3Ecd<DOoLhCLOoUi-2pCO50Gcd50K<2L-*OXCJ8<L>C
l

a><£2oX4—
»

x"uoG<DX

XCDG50Ed>XXeO

x
 

E 
u<a>4—*cdH£zuCUCJGCJ

XCLCLcd

CO
XCOGcdOECJ
X4—

*
3o

CJ
X

cd G
-

 
a

 
2

CJ 
CJGCJ 
CJ

£oXXCJ3c4—
1

GOCJCOCJ2C/5
GCJGcdXCJ

X4-^
COcdisL­O

Xcd&CJ
4-^
G3O

XCJ
X

.£ 
° 

—

.£ 
=3CJ 
>CLE£ c oCJ

ECJoCJCJ

2cdcGOCJCJ

CJ£XXo££CJGCJ
X<£zCJ

ECOCJCO350,P
G 

CO
a/ 

i 
c/3

^ 
i—i

f 
E

>»CJu>CJC
lGO4—
*

CO50>cdCCO£

CJ
X’>oCJ
<cdt:CJH

o$CJ 
X4—

)

oXCJ
-2

co 
G

X
 

W)
•X

 
c

j

.S 
^

CJ>

£CJ
C/Dbo

X
 

l-<
GExCOX503OGoCLPQ<GCJi-i£

GCJEGOUJXGcd£CJXfl3OC/5
CJ
0*34-^
3z

X,o&o2350CJUibCO(AC/5
CJCJCJ
XccocdcoCJoCJ
X4-4CJ50O

CJ
£xX<L>COCJt->cdCJ
X2

o£

>5'Kt

12£

ECJ
XXoZxGCOc.2x2L­Ob-CJC/5

c
edCL

ONOCJ
2LxOXXocC/5
CJCJL3Oc/5
CJ

CJ
X<NO

n
O

n

m<NCJcCJoG

x
 

.5 
o

s
 

-p
CJ

XX503OCO
XCOccdUGCJEECJ>oO

tCJ
HXCJ£XXoZCJ
XGCJ£CL
_oCJ>CJ
O

XGCO50CCGCOCJot-43OCJ
toCJCJ
XCJ
<u.CJ
2C/5
CJcO4-»fcCJ
HCJ

XXoZ

2COcCJECJ50cd

CJXCJ
2£CJ
XLxOi-

i
CJG*OCJ
X

CJ 
—QJ
XCJ
tuXoX

s 
a

Goo>CJ
XoGCJ>■»cdCL

ONOCJ
XoX3OC/5

CJCJG'>Ot_C
L

cdH£z

CJ
XGCJEECJ>oaCJX

oG3XC
L

EoCJ
jp1j>

2* 
a

X
 

CJ

coC
L

GCJEQJ50cdGCOEC/5
CJCJlx3OC/5
P

XCJt3OCJOC/5
CO
X(ACJco4—*ECJ
HCJ£XXoZ

CJXHcjlxCJCLXc32QJ
XX50•Cco£XGCO£cdcd£ECJ
XXoGLxO£CJ
’>CJ

000
0

ONCJlxQJ
CLCOXCOGCOUGO50CJX50CO£oo£CJECOlx
PL

CMO)O

ECJ
XXoZlxCJ
2oCJ
XCJCJ
2HCJ

■4* 
CN 

o
 

O
N

<
 

2rp<NCJc3

Q13 
g(A.2 

o
O 

"O c
j

*F 
c

w0) 
<A

H
(Aco-

</>0) iXX
 o z
 0)X

22C/5

£CJcC/5

CJ
X4—>
GCO
2lxCJ50G3O>>XCJ3EoCQop­O

N<CJ
<cd£Xccd

CJX’>OCJ
<CO

£H£zQJ
2<£2CJCJ
<C/5
CJCJS3oC/5
CJ
0̂lxCJ
4—»
COcdXCJ
X

H
 

2
 

<

CO

C/5

C/5
CJ

CJ

CO



TD3cdDO3GOCL00
XW

>
3o>tC4—4
cj
<txGOcd
£H£zGO
Xgoa

.
ocoGO
TD0)
XH

cd£3Ocjcd£OcGO3s
gcd£Id.9
-

’o*
s36*333Td*cC/33TD300

.£033GOCO

003‘B
.

E3t
d3O3OT33cd

CmO3OXoCLGO
XGO3co>OX

)cd
TDGOo3

GJ
X

TD
GO

4-*
£**1

3
X

GOC/3
cd

4—4
3O

>>
3

JD
X

GO0
T
o

‘ j"~!
TD

GO
CO

GO
tx

•4—» 
CJ

GO
3

GOlx
<

s
2

0
lx

CL
4—»C/3

E
GOcd

2
3O

TD3
>

3
co

cd
GO

C/3
, .

Hz

E3
-4—>O

CO
<

0tx
<

C/3GO
GO
X-4—>

*>3U
J

2cd
*CGO
X

CmOm

cd•GGO
1-

<73

£GO
m

X
X

TD
z

3cd3#oCOGO
C/3

t
dgo(-1GO>oo

go
xcmoT
ft:cd

O
h

<MocdCu

go
XGO>GO©£cj
<3GOEgoco§•§uu

CO
<Cd
t
d3§uGO

XCmo0)co3GOCL

>>GOGO
X03003OE03

<O
h

WC
J

’W
'

4-*co
<3O

£
 

=w3.2Ecd3cd
U

to<go
XCOop3oJ0o3£cd
£H£zgo
x<MomGO033cd3Ocj

cdtxGO
t
d

XGO
J=33GO3GO>3u4—*
3OGO■*—>
o3GOO3GOCOGO

JOcd
t
d3cd033Ocd00GOGO03 

Q
•tO

 
cd

<O
h

WUO<GO
JOGO
XtxGO
TD33O3JO303GOE

CJ
<txGO4-Hcd
£H3=GO
-3

V3 
<y

E
 

SGO
TDGO>O3cdCOC/3
GOCO3cd3OGO

2
 

3
*■* 

GO
GO 

*0
•
«
 

0
0

r» 
3*cGO 
>
 

oCJ

cdlxCL3

cdGOCLCLcd3GOEEGO>O0
0

GO
*0GO
C-L,
GO

JOH3ooCLcd£0
0

33OCOoJJC/3

•2GO
JO

JOHcd255H££GO
JO

E
 

C
JO•co2
:GO

XI>*
XGO
TOGO

3
 

O‘2
 

e
>otxCLbO230

0

2GO>cdco

E
-3
 

t
dGOEoC/3

GO>cd
X

t
dGOGO

X

C/3
3.2cd
TO3GOE£o0GO

2
 

■*>
GO 

-4-*
tx

 
• 

00 
c/3

.. 
©

h
 

ncd3GO
XTO3

3
 

O
op 

CO
o
 

>»
GO 

^
 

*- 
3on

TOGOGO3>
t

cd6

cd
PQtxGO>5

cdGO

T33cd0
0

3*cO4-H

’£o£3*"
OCL
X3GO
XEGOOGOGO

(00)3(0
C
/)a>

■
o0)a)

j=

"D333O3GOEGOOOcd3cdEGO
Xcd
XGO
T3,00GO
X

CJ
<03

£03
T
333cd

UGO
XGO
TDJ3CJcHZ

3o

GO 
%

3
 

5,3
5

 
>

09 
^

GO
X

ou
 

C
uC/3 

lxGO
3
 

«
.2 

^
y
 

GO

CO
<

o
 

o

3ocd&GO

GOOtxO
h

33GO£3otx

’>3U
J3.20333UGO

XGO
<GO
X(XGO
X

X03O
p

*>zGO
X•c3O
hO<3Id.2*3cd003GOEEGO>Oa

GOcd
£HztxGO&GO3GO
XCLCLcdcd
<5SZOC/3
3O300GO

O
Co£

GO
-a_3o33o300GO
c

£GO
Xcd£<+Ho3O"■4—*
cdGO
X2*
0GO

Xcd
XCJ
<

OJ
x3GO>GOcd
XCL£3Xo&3CL
*23OcdGO

*D3cd3.2cd&GOC/3
3OCJ

XGO03
XGO
Xtxo£003'CGOGO3X003OTDJn 

00
3cdEGO
XGOcd£C/3
GOC/3
3

>>aGO
CLGOs3cd3

GO
XT3GO
TD'>OO&3CL3GO£3>3GO2£<*Ho3OCLGO£oC/3

GO£oCLGO
X

2
 

.£GO
X■4—»
C/3
GO
*g>otxCLGO
<cd
£HZ

GOId3GOGOcd
•o

'
cd>>3cd3OCLGO
X*3GOtx
'3CTGO

TD3cd

X3CLGO£GO

OEGO>OaGO
XXTDGOGO
X3cdGO
TDlx3OCQtxGOcd
£O‘EGOHGO
X2
?

T33OGOGO
C/3

GOcd2cd■4—
*

3GOGOcdcdO•4—>3OCLOTDGO£tx
,0GOCL

2oXX■*—*£oGO33OO

3
 

c

3oTDGO

'E03CJQJ
XO0

0

.£’33cd
'E

.
TD3033.2■4—»cd2Id>GOGO>C/3
3GO
X2CL£oGO£JD"cdo■4—)
GOC/3
3

GO
XTDGO 
•4—• CJEGO
X3cdCOcdOCQcd
£GO
XH2cd*GO<73
oX■4—*
3o

C/3

X
 

GO
3
 

10
a
- 

c

^
 

GJ 
GO

cd>L
hoGOCJ33GJcdEGO

Xcd*TDGO"cd3.2P*55GO
TDLxO£oC
3

TD3cd

GO
XGO
XTDGO£GOGO
TD0032cdt:GO
T
333GO£oTDP3a*

GO
XHCJ
<cd
£H£ZGO
XCLGOCJ3OCJGJ
Jxi

<73
X

 
L
x 

X
- 

O

S
 

g
00 

x
3
 

cd

1
 

1

X3CL003’£QJGO
Q

L
xO3OCJGO

X-4—»
00£‘ u

 
3
 

TD"OGOtx3c
r

GOcdoCQcdcd
*Co-4-4tGO
H

3TD3cd3GOECL
JDE>GO
TDG40ca£GOC/3
3OCJGO

XGO
TD’>OtxCLO3TD

&Ocd
TD303£oX<73
GO
X<73
GO
TDGO
XH<73
0

0
3XcdGO
XX3CLOX2cd£

CQ3OC/3
0

0

.£*ccdGO
XId3Oa­oTD3cdc/T
GOCO3GOCO

<GO&-4—>txoGO00Urn

23oC/3
00c‘CcdGO

X

<zEGOCJ3OCJCJtxGO
CLXGOGOlx00cdC/3

O3CJ
XH

xoaz<5

GO
XTD3XGO
XC/3
3.2X->3GO

£
 

.£

TD
 

cd
<73 

XCJ
<lxGO-4-4cd
£H£ZGO
X

GO>cd
X>>GO
XCO 

^
2

 
0

0
CL 

00
3
 

2
.r 

^
 

GO 
q

•g
 

©
2

 
CL

GO
XX0

0
3oX

£TDcdGOGO£<73
0

0
3’CcdGO

XoX3CL

c
r

GO

GO>553GOCLXGO
TD3cdGO£oC/3
UGO

XE3oGO
XTDGOEGOGOC/3

lxGO

as
uGO

cd
cd

Olx

C/3
cd

GO
<73
GO

L
-h

<73
cd

GO

MGO

cd
C/3

X

GO
GO

C/3
GO

CJcd

otx
GOC/3

cd
cd

<73

C/3
GO

C/3
cd

co

CJ

<73

C/3
GO

txo

Act, the Canada Shipping Act and the new Canadian Environmental 

Assessment Act. With the partial exception of the latter, a thorough review



of all was undertaken in August, 1991 by the technical staff of the Canada- If an agreement with the provinces cannot be reached or if an agreement is

Saskatchewan South Saskatchewan River Basin Study Office. A summary terminated by virtue of a disagreement over water quality standards set, the

of these statutes is presented below. Governor General in Council may designate a water quality management
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9.2.3 The Interjurisdictional Problem
To simplify the water ownership issue in the Federal/Territorial/Provincial It would appear that in the absence of other legislative tools, the federal

inteijurisdictional setting, it is necessary to refer again to the Constitution government, in any potential interjurisdictional water management
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affected jurisdictions.

‘ urban municipalities and the federal government owns and manages large



F o r e s t  R e c r e a t i o n  A r e a s .

c©E©60cocCOE*3£co©•3GO£ts0)aa
.

©coXH*3£co©&a*3£©£o73CS3COCOCOc

3-OccO

cOQ
.

©*3£<L>©X
)CO

xTD£CO££O£3OEcO

Xco©-a£OoC/D
COO

tL

Z©X

co£U
S

*3£cO

£O©*3£CO
*3£O©a

*3£3
CO3

£0)£©60CO£3

H£z©X

X<©£©>©

<
 

-

*3£cO

X
)3CL©©*3£3t:

,o£OEa
.

co£O§©3©

E
 

J3
•3

 
3

-£
 

CL

£
 

<
2©3X

£O
oCO4
E©X

•3£cO

co 
>2

t: 
£

©
£OcO3©>

ax

—
 

GO
£

 
3

©*3,©*3£COo£O3O3>©*3£3•3©Ob-CL©b.3•3£cO

X3CL

3XH
GO©

■
3£3330)

x

p
 

S
 

<OX£O

©>CD
•3

©>

cOOCO

3£©*3o

GO©. 
CO

L* 
m

CLE©

©to£*3£CO
OCE©

*
 

-

©C
L3CL

3OZ
.£

 
W

*3©©*3

33CL

f—£

<D4-j 
CO 

co 
s-

CLw<

§
 

CO

0
 

^
 

3
 

©
 

Q
- ^

1
 

&

CO 
„ 

CD 
2

1 ^C
L 

2

X
 

o
2

 
^

CO
I

E
 

*
5

 
<

3
CO

©
ID

-- 
X

£
 

H

DX
cO 

<d

©* S
©

 
o

I
 

■“
>

■
3 

*5
©

 
7"

E
 

©
©

 
*3 

©
 

£
 

*
3

 
3

CO
X

8CL

cOC

£
 

*3
D

 
©

©
 

x
 

x
 

.£2 
<d

 
.22 

>
 

GO 
CO 

©
 

X
 

—
«* 

s>co
coD

 
^

3
 

"3
CO 

cO
V

t 
E

 
v

 
co

u
 

U
CO 

L
x 

0
- 

O

©L
 

>*»
< s
£

 
H

©
 

2
 

co

CO 
©

"3£3

I f
co 

2
inO

n
ON

a£o

X
 

^
 

CO 
£

- 
ON

*3 
*3

co
Z

CLPU<

CO£GO3©
©X

CLO

CO
c/d
CQO

d
Z

x*3D

<D
X

£3

co 
"

3 
©

 
£

•X
 

CO

■
33

©GO3£3E

O■
3

.WL
x

CO
X

"
3£3

£OoE

©>£O

o2*E©

Dlx
,Q

(D£
co 

<D

D*3E3
 

C
-O0) 

co

CL

•2
 

£
__ 

cO 
co 

£
 

x
 

.2

c
 

«*
.
5

 
<d

D
 

O
 

3
 

D
 

O
' 

*-
'e

 
«

 
5

 
*3o

 
^

 
u

 
O

n 
C

L
 O

N
lxCO

Cl 
t! 

CL 
«

 
3

 
W

3
 

*
8

 
<

 
o

 
^

 
£

I-4>
*3—

 
£

 
22 

^
 

O
 

V)

U

£O
CO

CO
*3£OE

L
.

O
)

x

oCD

OCL

<
 

-
i

o£O

£Ooo

N*♦5
ou-O

3co

£cOo
CD

r3
 

>-H 
£

 
«

GO 
oo

•5^
<

2

•
S

3
 

£
 

^
 

1
1

 
s

 
g

inO
n

O
n

CLUU<

CD&

O

<D 
D

 
c/5 

CLCD
Q

 
CD

Q
. 

<

2
3

CL —
5

 
73

^
3 

v
i 

.O
 

*
o

oc
 

g

^
 

3CO
>

 
V

i 
3

 
0) 

X
 

a

Cj

|
 

j

Dg
^

^
 

X

D
 

CD
(X 

U.

I
 

§

5
 

3O

=3
-o

 
t

^
 

x
 

o
 

X
<X

£
 

^
3 

u
o

 
'5b

 
>

 
E

 
J

3
 

-c

CO
C

l

D*3
£O

GO<D

(DL«3

u<
©£

T h e

CO

C/5
X

o
*3

■t—i
3

C/5
£

■
o

£
cO

’co

4>C
L

-2XCO

X
J©C/5

CO
X2

>
>

 
4—> 
£

GO£
£Q

©>
©

©*3
■4—»COD

lo
uCO

X
JD

£©CL
>

*C03
©

X
©

L3
X

cO
*3c

X
£

£
lx

£
CO

*2
lx

<D
cO

©
CO

©
X

©
x

3
X

E
X•4—*t7

CO
X■4—1

C/5CO
E

cOroX

O*3©

Sx©XE

£O£

c/53O3
C/5co

©
r

s
<

X
<*«

E
'©

£
o

£
©

©<
£O

£©>
■

3
■

3
C/5<D

2
OGO

£3
CDE’>

to©lx

©jD
COr

c/53o
o

O
T

o
©

lx
lxCLID

X

U
u©X

>
*

T
2co©

X<>1

.GL
-t£O

4x»
Ix

>%
X

©
o£.2

©*3£3*3

3C/5

u

*
3©c

b*
£

 
4—> 
©CO

1
©

u
©

co

C/5
to©

<
©

O
£Oo

JD73

©XF—

*3C/5CO
u<

£CD

x
C/5

>>
X2

 
«

3
 

<D
CD 

GO
S3 

S5

■
3 

3
 

£cO ...
X

 
D

T
3 

£
 

CD 
r-* 

C
L 

. 
O

 
I- 

«D 
X

>
 

2
 

<D 
CO

*3
 

s
S

 
X

s» 
CD

2£

05Q

3t:DX

•2
 

2
 

£
 

3
 

4> 
“

Vi 
D

 
D

Co 
«p 

■
c

 
in

5
 

2^
<L 

ON
^

5

G
o

C
L

’S
D

 
•

s
 

*

£
 

x

3
Vi 

D

PU
<D

X
 

s-^

3"
3D

X
 

^

°
 

-sX
COB

 
CD

«* 
£

 
D

 
5

 
G

O
 Vi

h
 

P

co
4) 

O
 

5/3 
c« 

• —
CO

GO3GO£OCDO3T
34)3X

3
«

 
-c

OJ 
3

«nONO
n

£
 

D
 

0) 
CL 

2
 

CO 
X

 
CDVi

1
 

§

g
o 

a
3

 5 
«

 
2

 
lx 

Q

Vi S' 
<U 

*̂
3 

C
Vi

-
 

S
 

Q

u
 

X

<
 

<

S
 

""CL.
S» 

cu
 

<

t
 

3
a> 

co 
£

-C>
a»

oes

c5C
<

’P
<D

*3£3

GO 
"* 

©
 

O

. 
Q

Vi 
C

j

So 
G

o
O

 
O

S s
w

.. 
o

DXo
 

“
 

'£
 

-

S
 

§
GO ^
CO 

£
 

—
 

(L)

3
 

£
X

 
D

lx
 

PG
O

3
£

 
"

3
3

 
<D 

O
 

^0 
<D 

X
cD 

C/5
68 

'g
o

*
 

ID
C/5

<sUlX
 

CO
£Dt—

,

u
 

c

E
 

2
u

 
ca 

2? « 
S

 
<

 
5

 
S

2
 

Cl.

olxG
O

O>
>

£coC
L

£so
»

n
O

n
©

O
n

CO
■

3
C

L
£CO

P
U

<
£©

co

1 
£

’co
c

3
c

X
©>

2
o

©
G

O

.*2
_

©
’©

X
£

cO

*>
£

O
’2

u
-

C
L

co3
©

co
X

3

i 
£

£
©

O
©

b—©
c©X

XE
4-4

*4X
©

4—>
<

CO©

H
 

£
U

 
co

CD
XoG

. 
G>

3
1

t: .s
O

 
H

 
C

L
 O

x

O
 

*
s

C
L

 Vi C
L

2>
. 

o

5 B
6

 
u

£
 

r®
o

 
H

00 73
c

 
o

o©O

T
D

 
'C

^
 

3
O

 
3

*3£CO

o
 

o
t- 

<N

O3

a
£<DC/5a4—>
o

<D
XE

©
 

U
 

o
 

O
P

x
 

<

^
 I

1/5 
x

<D 
*

-
b

 
*o 

o
 

E
P

L
 

CO

£D

c
y

 ‘5b

*
3D•
3£<D

>
i

3CO£
3

L
 

CD 
IL 

c/5 
"Q

 
<D 

^
3 

X
^

 
H

DX

CL 
•*-’

r* 
^

cd 
22

*3 
Q

§
 

£

2
 

S
CO 

>
x

 
a

‘5b
 ^

*
 

*̂
3 

O
 

s; 
^

2 
Q

 
3
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(b) it establishes that the Crown in right of Alberta has title over the public land and declare the use for which he considers different classes to
bed and shores of all permanent naturally occurring water bodes „
(rivers, streams and lakes); and a<̂ aPtable .



This one small, but key section of the Act is the sole basis for the current making regulations on its terms and conditions on timber permits, licences

provincial “Integrated Resources Planning” zoning and land use control quotas and forest management agreements, aspects of reforestation and

process and, as such, is a tenuous basis for such a far reaching terrestrial afforestation, the Act empowers the Lt. Governor to make regulations
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the Governor in Council may, “where he deems it necessary for the The Territorial Lands Regulation regulates the Section 11 limits noted

protection of the ecological balance or physical characteristics of anv area in above on maximum amounts of land for sale or lease amongst other things

the Yukon Territory or Northwest Territories, set apart and appropriate any The more important of the two for the Northern River Basins Study



Ispurposes is the Territorial Land Use Regulations which are designed to full public environmental assessment panels to hear disposition proposal:

regulate the “Land Management Zone” Sections 4 and 5 of the Act. Given prior to any DIAND decisions.

Royal assent in 1971, the Regulation starts with a philosophical preamble
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Table 16. Historical Chronology of the Slave River Basin.
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1969, which introduced regulation of the flow of the Peace River. The dam an(j oft-studied adverse drying effects on the perched basins of the Peace-

and attendant Williston Reservoir, which took three years to fill during the Athabasca Delta. Attendant losses in muskrat populations have caused

late 1960s was built by British Columbia Hydro to provide hydro-electric hardship to the aboriginal community of Fort Chipewyan. Unknown effects



on such things as fish habitat have been the subject of inter-provincial joint of public lands by the provincial government for forest management

studies undertaken pursuant to a proposed BC-Alberta transboundary water purposes in the latter half of the 1980s.

management agreement for the Peace River.
Two issues mixed together in the establishment of the new pulp mills were
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N

O4—>
3XwC/5

X<>
>

X

X•dO3

4-4
(4-10.£

>
O

P3
U

n
3

P3
"3

C/5
D

3
3

OE
O

3
3

O
"

O
.

D
O

U
n

30>

£00

XO
3z

D4—4
3

3D£o.o>DPEo3ooDPD>DO
n

OCD

X3XOu.OP33OEDXH

DO3DCLP331)>3D£oX3DPE3DJ3C/5
3£OPCD3

XCD3OX3t:DX<EDXt:o33D£o.o

3
 

»
D

 
D

 
D

3DDXĉ3XD>
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sediment tends to bury previously contaminated sediments. Figure 45 Summary of Key Contaminant Issues and Findings on a
Basin-Wide Scale.



G e n e r a l l y ,  h ig h e s t  c o n c e n t r a t i o n s  o f  c h l o r in a t e d  c o m p o u n d s  s t i l l  t e n d  t o  C u m u l a t i v e  E f f e c t s  o f  H y d r o l o g y  a n d  C l i m a t e

o c c u r  in  r e a c h e s  i m m e d i a t e l y  b e l o w  p u l p  m i l l  e f f l u e n t  in p u t s .  T h e  h ig h e s t  M a j o r  f i n d in g s  r e l a t e d  t o  t h e  c u m u l a t i v e  e f f e c t s  o f  h y d r o l o g y  a n d  c l im a t e

l e v e l s  o f  o r g a n o c h l o r in e  c o m p o u n d s  ( d i o x i n s  a n d  f u r a n s )  a s s o c ia t e d  w i t h  c h a n g e  a r e  i l l u s t r a t e d  i n  F i g u r e  4 6 .  N R B S  r e s e a r c h  h a s  f u r t h e r e d
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The Northern River Basins Study was
established to examine the relationship 
between industrial, municipal, agricultural 
and other development and the Peace, 
Athabasca and Slave river basins.

Over four and one half years, about 150 
projects, or "mini studies" were contracted 
by the Study under eight component 
categories including contaminants, 
drinking water, nutrients, traditional 
knowledge, hydrology/hydraulics, 
synthesis and modelling, food chain and 
other river uses. The results of these 
projects, and other work and analyses 
conducted by the Study are provided in a 
series of synthesis reports.

This Synthesis Report documents the 
scientific findings and scientific 
recommendations of one of these 
component groups. This Synthesis Report 
is one of a series of documents which make 
up the Northern River Basins Study's final 
report. A separate document, the Final 
Report, provides further discussion on a 
number of scientific and river management 
issues, and outlines the Study Board's 
recommendations to the Ministers.

Project reports, synthesis reports, the Final 
Report and other NRBS documents are 
available to the public and to other 
interested parties.


