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FORWARD

This study was undertaken on behalf of the Nechako Fisheries
Conservation Program to establish, in quantitative terms, the basis for
locating, sizing, and constructing habitat complexes as required under
the 1.987 Settlement Agreement.

The study accomplished its goal for the upper Nechako River
(Cheslatta Falls to Nautley River confluence). However, in the lower
river (between the Nautley River and Stuart River confluences), due to
local inflows changes in river stage related to flows were not repre-
sentative of changes that would be experienced with the Kemano Com-
pletion Project (KCP). Because of this flow timing and magnitude, the
results of the study in the lower Nechako River have limited value in
the context of the study's goals.

In January 1995, the Province of British Columbia announced
that it was rejecting KCP. As a consequence, the habitat changes sug-
gested in this report will not occur, as the current base flows in fune
and September will remain unchanged.
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INTRODUCTION

Background

Under the Nechako Settlement Agreement, Alcan
Aluminum will direct an increased proportion of the
Nechako River flow to enable expansion of its hydro-
electric generating capacity. An identified concern is
that planned reductions in flow could adversely af-
fect rearinghabitat of juvenile chinook (Oncorhynchus
tshawytscha) due to changes in the availability and
suitability of instream cover structures.

Studies conducted at Nechako River in 1989, between
Cheslatta Falls and Stuart River (Figure 1.), compared
the amount and quality of cover habitat at flows ap-
proximating the short (pre-project) and long term
(post-project) levels in the month of ]une (Beniston
and Lister,1,990). It was considered that the change
from short to long-term flow regime (Table 1.) would
have the greatest effect on chinook rearing in June, a
month of high abundance (Russell et al. 1983) when
the fast growing juveniles are shifting their distribu-
tion into faster and deeper habitat (Anon. 1987).

A basic assumption of the 1989 study design was that
river discharge during the May and September habi-
tat inventory surveys reflected the planned short and
long-term flow levels for june. A review of historic
discharge data indicated, however, that this assump-
tion was only met in the upper river (Reaches L-4)
above the Nautley River confluence (Figure 1). br the
lower river (Reaches 5-7), befween the Nautley and
Shrart rivers, t989 study discharges were lower than
the expected 3O-year levels underbothshort and long-
term flow regimes. In addition, the discharge decline
between May and September surveys greatly ex-
ceeded the decline expected under average short and
long-term flow conditions in fune (Table 2). As a re-
sult, an assessment of the effect of flow reduction on
chinook cover habitat was only produced for the up-
per river.

As a result of the deficiency in the 1989 study, D.B.
Lister & Associates was retained by the Nechako Fish-
eries Conservation Program (NFCP) to assess changes
in chinook cover suitability in the lower river study
area by using calculations of expected velocity con-
ditions at cover sites under short and long term flows
in ]une. This study was conducted under terms of
reference approved by the Technical Committee es-

tablished to implement the NFCP (Appendix 1). This

work complements previous investigations of juve-
nile chinook use of cover features relative to planned
flow reductions (Beniston and Lister, 1990).

Study Objectives

The principal objective of this study was to estimate
the percent change in suitability of cover sites in the
lower Nechako River, Nautley River to Stuart River,
under short and long term flow regimes. Specific
study objectives, as stated in the Terms of Reference
(Appendix 1) were as follows:

1,. To estimate changes in water velocities in Nechako
River, below Nautley River, between short and long
term flow hydrographs. Of prominent importance are
the river velocities within 5 meters of the margins.

2. Using these estimated changes in river velocities
calculate the percentage change in suitability for ju-
venile chinook of the cover habitat previously inven-
toried on the lower Nechako River in L989.

METHODS

Study Approach

Water velocity was shown to be a key variable in in-
fluencing the suitability of cover sites for rearing
chinook juveniles in the Nechako River (Beniston and
Lister, 1990). The NFCP proposed a program to as-
sess the change in suitability of cover sites in the lower
river by adjusting 1989 water velocity measurements
at cover sites to reflect average short and long term
flow conditions. Chinook populations were therefore
estimated at cover sites in the lower river under short
and long term flows using inferred velocity conditions
and existing fish habitat density values. The change
in habitat suitability was determined from the differ-
ence in estimated fish populations under short and
long term flow conditions in fune. The assessment
provides an estimate of change in cover site rearing
suitability due to the inferred effects of reductions in
water velocities.
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Table 1

Comparison of Nechako River Flows Below Cheslatta Falls
Under Short Term and Long Term Flow Regimesa

Annual Period Short Term Florv Long Term Flow

April l -August3l

September I - November 30

December l -March3l

Annual Mean

Regime 1rn'/ sl 
b

d
56.6

3l.l
3 l.l
4t.7

Regime 1m'/s)c

d
3l.l

25.5 - 28.3

14.2

24.5

b

c

Flows are those given in Column 11 of Schedules "C" and "D" of
the Settlement Agreement, as estimated below Cheslatta Falls at
Hydrometric Station No. 08JA017.

Short-term flow represents the current approved flow regime.

Long-term flow represents the flow regime in effect following
construction of the Kenney Dam Water Release Facility.

These values do not include additional flows that may be
released during ]uly and August for cooling purposes to protect
migrating adult sockeye salnon.

Adjustments to Measured Approach
Velocities

Hay & Company Consultants Inc. were re-
tained by NFCP to develop correction fac-
tors for adjusting approach velocities meas-
ured in May-June, 1.989 to those which would
occur under average short and long term
flow levels in June (Appendix2). Their pro-
cedure involved the use of 47 transects (wa-
ter depth and velocity) established by the
International Pacific Salmon Fisheries Com-
mission on the Nechako River between the
Nautley and Stuart rivers. Transects were
located at 1-5 km intervals throughout that
river section. At each transect, mean chan-
nel velocity was estimated for the short and
long term flow. The ratio of percent mean
channel velocity change to percent flow
change from short to long term flow was cal-

Table 2
Comparison of Nechako River Discharges in 1989 Study Periods with Estimated Discharges That Would

Prevail Under Short Term and Long Term Flow Regimes Based on a 30 Year Record of Inflow

Short Term Flow Regime Term Flow
Discharge During 30-year Discharge Discharge During 30-year Discharge

1989 Study (mls) for June 1m'/s;u 1989 Study (rnt A) for June 1m,/s;u

Flow Release

(as measured at Cheslatta Falls)b

Discharge in Upper River

(at downsteam end of Reach 2)c

Discharge in Lower River
d

(at Vanderhoof)

d
56.654.3

67.5

t37.9

64.s

t66.7

35.2

37.8

51.4

3l.l

39

t4t.2

a The 30 year discharge estimates mean monthly values derived from Envirocon Ltd. estimates of Nechako Discharge near
Cheslatta Falls (Reach 1) and at Reach 2 for the 1957-81period, and Water Survey of Canada (1989) data for Cheslatta
Falls (1981-88) and Vanderhoof 1957-88).

b Discharge at Cheslatta Falls as specified in Schedules "C" and "D" of the Settlement Agreement.

c Discharge index for upper river (Reaches 1-4) equal Cheslatta Falls discharge plus estimated tributary inflow to the
downstream end of Reach 2. Tributary inflow was esti.urated with a simple liner regression model (based on 1957-81
Envirocon data) that relates mean monthly Reach 2 inflow to mean monthly inllow from all tributaries between Cheslatta
Falls and Vanderhoof. Methodology is described in Appendix 9 of Beniston and Lister (1990).

d Discharge index in lower river (Reaches 5-7) is from Vanderhoof gauge (08IC001) at downstream end of Reach 5.
Estimates of 30 year discharge were derived by adding the calculated average inllow between Cheslatta Falls and
Vanderhoof (1957-88 data ) to flow releases at Cheslatta Falls.
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culated for each transect. That ratio was used to pro-
duce an estimate of percent change in mean channel
velocity at each transect, from the estimated value for
the May-june, 1989 study period to that which would
occur at average short and long term flow levels.

For this analysis, it has been assumed that percent
changes in mean channel velocity would also apply
to changes in marginal velocities, i.e. velocity at ap-
proximately 5 m from shore. It was also assumed that
percent changes in velocity at each transect would
apply to individual cover sites in proximity to that
transect. The approach velocity at each of the 603

cover sites inventories in May-|une, L989 (Appendix
3) was therefore corrected to simulate short and long
term flow conditions, using the adjustments indicated
in Appendix 2. An example of the steps required to
adjust approach velocities at a single cover site is
shown below:

Calctrlated

Estimating the change in habitat suitability in the
lower river involved the use of habitat specific mean
fish densities as indices of habitat quality. The esti-
mated rearingvalue of each cover site was determined
for simulated short and long term flow levels on the
basis of 4 factors: (1) habitat type; (2) area of cover;
(3) velocity rating; and (4) estimated mean fish den-
sity (number/m2 of cover) for the particular velocity
class and habitat type. For this assessment, it was
assumed that area of cover did not change between
short and long term flow levels.

The net change in fish number at each cover site (an
index of change in habitat suitability) equaled the dif-
ference between the estimated site population under
simulated short and long-term flow conditions in
June. A sample calculation of the change in chinook
number at a single cover site is given below:

Habitat Flow ?:: velociry #,t Estimated site
Ty?u l-et/el (*t) R"titg 

t*,,*l 
Population

Tree
Windfall
with
Debris

high

low

Net change -40

Mean chinook densities by habitat type and velocity
class were used to estimate fish populations at cover
sites at the 2 flow levels. The average fish density
values were derived from all cover sites enumerated
in the upper and lower river during June, 1989.
Estimated changes in chinook habitat suitability in the
lower river were developed with 2 different
techniques, using unadjusted and adjusted mean fish
densities by habitat group (Table 3). The first
procedure employed unadjusted mean chinook den-
sities by habitat group, calculated by dividing the
total number of chinook at given site by the total cover
area of the site. The second procedure involved the
use of adjusted mean density values to estimate fish
populations at cover sites. As shown in the previous
report (Beniston and Lister, 1.990), sites with cover
areas greater than 1.5 m2 frequently supported lower
numbers than observed at sites with 11-15 m2. A value
of 15 m2was therefore set as the maximum usable area
of cover. Adjusted mean density estimates were
calculated using a L5 m2 limit for cover area. In ap-
plying adjusted mean chinook densities to estimate

ShortTerrr LongTenn Measured
Flow Flow Approach

Correction Correction Velocity *

Factor Factor (cm/s)

ShortTerrr LongTenn
Approach Approach
Velocity Velocity

+ As measured during the May 23- fune 2,1989 habitat

inventory in the lower river

Appendix 4 provides a summary of measured and
corrected short and long term approach velocities for
each cover site in the lower river.

Assessment Methodology

The procedure for estimating change in chinook cover
habitat suitability at maior cover sitesl in the lower
river was similar to that previously described for the
upper river (Beniston and Lister, 1990). One differ-
ence, however, is that the present assessment of rear-
ing suitability is based only on hypothetical changes
in water velocity at cover sites. Unlike the 1989 study,
it does not include the effects of flow reduction on
habitat availability, i.e. the number of cover sites and
area of cover at each site. This subject is discussed in
"Cover Availability".

1 A major cover site is 2 m2 or greater in area. Minor cover
sites (< 2 m2) were also inventoried in the 1989 study.

&

4

2.96

0.28

short-
tenn 15.0
long-
term 15.0

2933
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Habitat Group Velocity Rating Number

of Sites

Mean Chinook Density

(fish/100m2 of cover)

Unadjusted Adjusted

Table 3
Mean Densities of Juvenile Chinook (fish/100 m2 of cover) Used to Estimate Fish Abundance

by Habitat Type at Cover Sites at Short Term and Long Term Flow Levels, Nechako River, 1989

Beaver Lodge and Debris Accumulation

Tree Windfall rvith Debris

Log Windfall with DebriVTree

Windfall without Debris

Overhanging Vegetation with and

without Instream Cover

Offshore Tree or Log

Cutbank

Dock/Boat

Bank hotection

d
Boulder Cluster

low
moderate

high

low
moderate

high

low
moderate

high

low
moderate

high

low
moderate

high

low
moderate

high

low
moderate

high

low
moderate

hish

27

32

l7

9

ll
8

l0
7

3

24

l8
8

5

4

3

2

I
5

l0
I
I

7
4

0

4

3

67

184

27

326

235

7

290

599

I
25

tt2

9

23

27

0

3l
42

5

40

458

6

86

221

28

362

296

7

305

599

I
37

t44

9

35

30

0

54

58

6

40

687

3

:..

l0

I

:_

l0

a

b

Mean densities from fish enumeration survey in |une, 1989.

Individual site densities were calculated by dividing total number of chinook enumerated by total cover area. Mean
densities were then calculated by specific habitat groupings.

It was assumed that sites with more than 15 m2 of cover would not support greater chinook densities that sites with
15 m2 of cover. At all sites with cover area exceeding 15 m2, the total amount of usable cover was therefore assumed to be
15 m2. Site densities calculated in this manner were used to estimate mean adiusted chinook density by habitat group.

Because of the small sample size in each velocity class, no attempt was made to calculate density by velocity class.
Density data for this habitat type were therefore combined to derive a single mean density value.
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fish populations at cover sites, it was also assumed

that a site with cover area exceeding 15 m2 would not

support more fish than a site with L5 m2. The area of
each site with more than 15 m2 of cover was therefore

set at 15 m2 for purposes of estimating the site popu-
lation.

The estimated changes in fish numbers derived from

the men fish density values are only considered to be

indices of proportionate change in habitat suitability,
based on inferred velocity conditions at short and long

term flows. The numbers of fish estimated at cover

sites under the 2 flow regimes are likely much lower
than actual population sizes since the estimates were

generated from geometric means (Sokal and Rohlf,

19St) calculated from long-transformed density data

for each habitat group in June, 1989.

Estimating changes in rearing habitat in the lower
river did not include point bar shears and backeddies

since the inventory of those habitats was incomplete.

RESULTS

Occunence of Cover Types

In the May, 1.989 survey, 503 major cover features

were identified in the lower river (Appendix 3). Two
general cover types, beaver lodges and
debris accumulations and overhanging
vegetation with and without instream
cover, were most common (Table 4). The

amount of cover provided by cover fea-

tures in the lower river totaled 17,190u:.i,

equivalent to 182 m2 Per km of river
length. Cover in the lower river was 2.2

times more prevalent than in the upPer
river (182 m2 versus 83 m2 Per km).

Occurence of Velocity Classes at
Different Flow Levels

Correction factors developed by Hay &
Company (Appendix 2), indicated that
approach velocities in May, 1989 would
need to be increased by * average of LAo/"

(range -1o/o to 22.5%) to simulate short
term flow conditions. Similarly, approach
velocities measured in May, 1989 would

also have to be increased by * average of 2.7% (range

-I.3% to 8.6%) to reflect long term flow conditions.

Correction of approach velocities to the short term

flow regime resulted in a decrease of low velocity sites

by S% and an increase in numbers of moderate and

high velocity sites by 8-97" (Table 5).

The comparative occurrence of velocity classes under
simulated short and long term flow conditions is pre-

sented in Table 6. The flow reduction would increase

numbers of low velocity sites by 7% and decrease

numbers of moderate and hiSh velocity sites by 5-7%

On average, the approach velocities measured in May,

1989 and the calculated short and long term approach
velocities differ only slightly (Table 7), reflecting the

small degree of adjustment (Appendix 2).

Estimated Change in Cover Suitability

This section provides an assessment of change in suit-
ability of major cover sites relative to assumed veloc-

ity conditions under short and long tenn flows. Esti-

mates of change in rearing suitability are surunarized
from the site-by-site assessment provided in Appen-
dix 5.

I
I
tIIIII
*I

ItIIIIII
*

+

Table 4
Number of Major Cover Sites by Cover TyP"

During May, Nechako River, 1989

Cover Type

Beaver Lodge and Debris Accumulation

Tree Windfall with Debris

Tree Windfallllog Windfall with Debris

Overhanging Vegetation with and

without Insheam Cover

Offshore Tree and Log

Cutbank

DocklBoat

Bank Protection

a Excludes point bars and backeddies

Number Percent

of Sites Occunence

204

65

93

t7l

8

5

33

24

34

ll
l6

28

I

I

5

4

603

Poge 6



Table 5
Number of Cover Sties by Velocity Class

in the Lower Nechako River Under Inventoried
Flows in May, 1989 and Simulated Short Term

Flow Conditions

a
Velocity Class Number of Sites Percent

Inventory
Flows

300

233

70

Short-Term Change

Florvs

-8

modeate

high

25t +8

76 +9

lorv = 0-19 cm/s; moderate :2040 cm/s; high : > 40 cm/s

I
I
l
t
I
I
I
I
t
I
I
I
I
I
I
I
l
I
I

Table 6
Frequency of Velocity Classes at Cover Sites Under

Simulated Short Term and Long Term Flow
Conditions in the Lower Nechako River Study Area

Velocity Class Number of Sites Percent

Short Term Long Term Change

Flows Flows

low 276 294 +7

modeate 251 238 -5

high 76 7t -7

Ooerall Change

Habitat suitability of major cover sites would decline
by 4-5% due to the change from short to long term
flow in the lower river study area (Table 8). As shown
for the upper river (Beniston and Lister, 1990), the
unadjusted fish densities and actual cover area
method produced a higher chinook population esti-
mate than the adjusted density approach. For brev-
itp only the adjusted density method is used in pre-
senting changes in rearing suitability by cover type
and river reach.

The inferred reduction in rearing suitability is small
(-5%), since relatively few cover sites would change
velocity class between short and long term flows.
Cover sites with moderate and high approach veloci-
ties supported 97% of estimated chinook populations
(Table 9). Flow reduction would result in only 18

moderate or high velocity sites (5.5%) shifting to a

lower velocity category.

Change by Habitat Type

Approximately 88% of major cover sites in the lower
river study area were in 4 main habitat groups: (1)

beaver lodge and debris accumulations; (2) tree wind-
fall with debris; (3) tree windfall and long windfall
with debris; and ( ) overhanging vegetation with or
without instream cover. Of the estimated change in
suitabilit!,88"/o would occur at these habitats (Table
10).

Changeby Riou Reach

The inferred reductions in chinook cover suitability
in the lower river were greatest in Reach 7 and low-
est in Reach 6 (Table 11). The greater reduction in
rearing suitability in Reach 7 is attributable to higher
velocity correction factors for that river section (Ap-
pendix 2).TableT

Comparison of Measured Approach Velocity (cms)
in May, 1989 with Simulated Short Term and Long

Term Approach Velocities in the Lower River
Based on 603 Sites

Mean Standard
Velocity Deviation Range

Measured

Short Term

Long Term

22.2

23.9

22.5

17.7

18.5

17.7

G134

0-155

0-134

Poge 7



Table 8
Estimated Net Change in Juvenile Chinook Use of Major Cover Sites in
the Lower Nechako River (Reaches 5-7) Based on Hypothetical Changes

in Approach Velocities at Short Term and Long Term Flow Levels

Chinook population estimtaes are from 1989 data and
represent indices of habitat suitability

Estimated Fish Populationb Estimated Net Change

n
Method Short Term Long Term Number Percent

Florv Flow

Unadjusted Densities 8400 8100

Adjusted Densities 5600 5300

-300 -4

-300 -5

a From adjusted and unadjusted mean fish densities in Table 3.

b Estimated total populations at cover sites, derived from geometric mean

density values. Numbers are rounded to nearest hundred.

Table 9
Distribution of Estimated Juvenile Chinook Population by Velocity Class a Major Cover

Site in the Lower River (Reaches 5-7) at Short Term and Long Term Flow Levels,
Nechako River, 1.989

Chinook population estimtaes are derived from geometric mean density values.

Population Dishibution PercentVelocity Number of Sites

Class Short Term Long Term

Flow Flow

276 294

a
Number of Fish

Short Term Flow Long Term Flow

148

3235

2233

5616

158

b
Change

7Low

Moderate 251 238

High 76 7r

Total

3045 -6

2t06 -6

5309

a Fish population estimates represent an index of habitat suitability and-are derived from
aa;ustei densities. Estimatei to the nearest whole number do not i-ply acctracy to that level.

b Expressed as percent of total population change in a given velocity class.
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Table 10

Estimated Change in Juvenile Chinook Use of Major Cover Habitats in the Lower Nechako River (Reaches 5-7)
Based on Hypothetical Changes in Approach Velocities Between Short Term and Long Term Flow Levels

Chinook population estimates are based on 1.989 data and represent indices of habitat suitability.

Habitat Grouping Estimated Fish Population Estimated Net Change

Short Term Florv Long Term Florv Number Percent

Beaver Lodge and Debris Accumulation

Tree Windfall with Debris

Tree Windfall and Long Windfall rvith Debris

Overhanging Vegetation rvith or without Instream Cover

Offshore Tree or Log

Cutbank

DocUBoat

Boulder Cluster
Bank Protection

b
Total

r252
1678

t459
872

l6
23

305

0

ll

5600

rt72
l6l6
I 388

813

l6
23

27t
0

l0

5300

-80

-62

-7t
-59

0

0

-34

0

-l

-300

-6

-4

-5

-7

0

0

-l I
0

-9

-5

a 
Population estimates are derived from adjusted densities.

Estimates to the nearest whole number do not imply accuracy to that level.

o 
To,ul number rounded to nearest hundred.

Estimated Change in Juvenile Chinook Use of t"j"l8"l;"tt r,", in the Lower Nechako River Reaches Based on
Hypothetical Changes in Approach Velocities Between Short Term and Long Term Flow Levels

Chinook population estimates are based on 1989 data and represent indices of habitat suitability.

Estimated Fish Population Estimated Net Changea

River Reach Short Term Flow Long Term Flow Number Percent

5

6
b

7

2384

t774

1458

5600

2265

t764

1280

5300

-l l9
-10

-178

-300

-5

-t

-12

-5Totalc

Population estimates are derived from adjusted densities.

Estimates to nearest whole number do not imply accuftlcy to that level.

River section between Vanderhoof and Stuart River.

Numbers rounded to nearest hundred.
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DrscussloN
The principal objective of the present study was to
estimate the change in rearing suitability of major
cover sites in the lower Nechako River study area at

short and long term flows. The methodology applied
in this study indicated al"h reduction in chinook cover

suitability due to flow reduction. However, that meth-

odology may have underestimated the change in
chinook rearing suitability of cover sites, due to limi-
tations in the database and inherent assumptions. The

following sections include a discussion of possible

biases in the assessment methodology, as well as flow
related changes in the availability of chinook cover

habitat.

Estimation of Short and Long Ternt
Approach Velocities

Correction factors developed by Hay and Company

to adjust marginal velocities at cover sites were based

on estimates of change in mean channel velocity by
river section. A basic assumption of the methodol-
ogy is that approach velocity at each cover site, gen-

erally about 5 m from the stream margin, undergoes
the same percentage change as mean channel veloc-

ity in the river section in question. Examining river
widths in the lower river at short and long term flow
levels suggests that this assumption may not be valid.
The river is 10 m wider on average at flows of L69.9

m3/s than atl4l.6 m3 / s, as shown from IPSFC transect

data for the Nautley River to Vanderhoof section (Ap-

pendix 6). River width changes of this extent may

cause greater changes in marginal velocities than
those estimated from the mean velocity for the chan-

nel cross-section. A 10 m reduction in river width
would likety be accompanied by 

" 
shift in the loca-

tion where approach velocities would be measured,

away from the cover site toward mid-channel.

Correction factors for adjusting measured approach

velocities were developed from 47 depth and veloc-

ity transects previously established between the

Nautley River and stuart River. The adjustments were

applied to all cover sites (603 sites in total) within 2'5

kilometers of each transect. There is no assurance that

the velocity and depth conditions at transect locations

necessarily reflected those at cover sites. For exam-

ple, a transect at km 120.3 (IPSFC Transect No' 54)

occurred at a much wider section of river than most

of the t0 cover sites which it was chosen to represent.

The transect was taken from a river section 150 m in

width. Of the L0 cover sites, 8 occurred where the

river was narrower (68-135 m) as evidenced from
L:7500 scale aerial photographs taken at a discharge

of t4L.6 m3/s.

Ary tendency for correction factors used in this analy-

sis to underestimate velocity change at cover features

would result in an underestimate of the change in
rearing suitability in the lower river study area.

Cover Availability

For purposes of the analysis presented here, there

were two major assumPtions concerning changes in
the amount of chinook cover habitat (i.e. number and

area of cover sites). It was assumed that (1) the

amount of cover habitat identified in the May, L989

survey equaled the amount of cover available at the

average short term flow, and (2) the amount of cover
habitat did not change as a result of flow reduction.
With respect to assumption (1), it should be noted that

the May, 1989 inventory was conducted at an aver-

age discharge of 138 m3/s in the lower river, approxi-
mately 18% below the estimated average short term
flow in that section (168 m3/s). Data from the upper
Nechako (Reaches 1-4) demonstrated that both the
number of available cover features and habitat area

tended to increase with increase in river discharge
(Beniston and Lister, 1.990). Use of the May, 1989 in-
ventory to represent cover habitat in the lower
Nechako study area is therefore likely to underesti-
mate cover habitat available to juvenile chinook at the

flow range of concern (143-168 m3/s). This is further
supported, as shown under the "Estimation of Short

and Long Term Approach" section, by the fact that
river width in the lower river increases measurably

between flows of.14'l'.6 m3/s and 1'69.9 m3/s.

The change in habitat suitability developed for the

lower river in this study C5%) was derived from esti-

mates of change in river velocity at cover sites. The

change in rearing suitability does not, however, in-
clude the entire flow-related change in productive
capacity of chinook cover habitat in the lower
Nechako River. Flow reduction would also cause

changes in habitat availability through reduction of
cover area at individual sites and dewatering of some

cover sites. Limitations in the existing database for
the lower river therefore did not permit estimation of
the total amount of cover habitat available or flow-
related changes in the amount of that habitat.
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