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ABSTRACT

BC Hydro established the Peace/Williston Fish and Wildlife Compensation Program
(PWFWCP) in 1988 to compensate for the environmental and ecological effects of the
W.A.C. Bennett Dam (constructed in 1968), which is located at the outlet of Williston
Reservoir, and the Peace Canyon Dam (20.5 km downstream of the outlet). The PWFWCP
Fish Technical Committee and Program Staff are, at this time, preparing a Fisheries
Strategic Plan that will chart the direction of the fish component the Program for the next
five years. The Fish Technical Committee has decided to review existing Williston
Watershed files and reports for relevant fish data and for data that may be functionally
pertinent to the watershed's fish communities (e.g., water quality, benthos, physical
habitat and pollution) prior to developing the Strategic Plan, so that the Plan can be
developed in view of "what is already known" and "what has been accomplished to date".

The primary objectives of this project are: (1) to identify fish-related work that has been
done in the Williston Reservoir Watershed to date (1959 to 1998) (Phase 1 work); and (2)
to review the basic findings, conclusions and recommendations of all Program-based
projects (1988 to 1998) (Phase 2 work). The results of the Phase 2 work are given in this
document in an annotated tabular format. The results of the Phase 1 work are given in the
document: French, T.D. 1999. Williston Reservoir Watershed: Fish and Fish Habitat,
Benthos, and Water Quality Data, A Compendium of Data Sources (1959 to 1998).
Peace/Williston Fish and Wildlife Compensation Program, Report No. 192. 102 pp.
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BACKGROUND AND OBJECTIVES

1.0 BACKGROUND AND OBJECTIVES

Williston Reservoir, having a surface area of 1,736 km2, is by far the largest body of fresh
water in British Columbia (Figure 1). The reservoir reached its full capacity in 1972,
following a period of back-flooding by the W.A.C. Bennett Dam (located at the outlet of
Williston Reservoir's Peace Reach). This back-flooding converted, in effect, a huge network
of pristine rivers and streams (lotic environments) into a single lake-like system (lentic
environment). While the ecological effects of this shift to lentic dominance have not been
quantified, it is generally believed that it has resulted in dramatic changes in fish community
structure; such that some species seem to have been adversely affected (e.g., Arctic
grayling, mountain whitefish and rainbow trout) while others seem to have benefited (e.g.,
lake whitefish, bull trout and kokanee) (Langston and Blackman 1993). The mechanisms
responsible for the apparent changes in fish community structure are not clearly understood,
but, in all likelihood, they have both ecological (i.e., changes may reflect species/community
adaptability) and sociological (the reservoir may have opened the watershed up to
recreational fishers and other industries that affect fish and fish habitat) bases.

BC Hydro established the Peace/Williston Fish and Wildlife Compensation Program
(PWFWCP) in 1988 to compensate for the environmental and ecological effects of the
W.A.C. Bennett and the Peace Canyon (20.5 km downstream of the W.A.C. Bennett Dam)
dams. The PWFWCP Fish Technical Committee and Program Staff are, at this time,
developing a Strategic Plan that will chart the direction of the fish component of the
Program for the next five years. The Fish Technical Committee has decided to review
existing Williston Watershed files and reports for relevant fish data and for data that may be
functionally pertinent to the watershed's fish communities (e.g., water quality, benthos,
physical habitat and pollution) prior to developing the Strategic Plan, so that the Plan can be
developed in view of "what is already known" and "what has been accomplished to date".

The primary objectives of this project are: (1) to identify fish-related work that has been
done in the Williston Reservoir Watershed to date (1959 to 1998) (Phase 1 work); and (2)
to review the basic findings, major conclusions and recommendations of all Program-based
projects (1988 to 1998) (Phase 2 work). The results of the Phase 2 work are given in this
document in an annotated tabular format. The results of the Phase 1 work are given in the
document: French, T.D. 1999. Williston Reservoir Watershed: Fish and Fish Habitat,
Benthos, and Water Quality Data: A Compendium of Data Sources (1959 to 1998).
PWFWCP, Report No. 192. 102 pp. While the Phase 1 and 2 reports will help Program
designates develop the Strategic Plan of the next five years, their use is limited in that the
text-based format does not permit users to conduct data queries or specific data
extractions. Having said this, these reports do provide a complete listing of data sources
that may be used to develop a searchable database.
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BACKGROUND AND OBJECTIVES

Williston Reservoir, British Columbia

Key To Major Basins N.T.S. Mapsheets
1. Finlay River 94-C, 94-D, 94-E, 94-F
2. Ingenika River 94-C, 94-D, 94-E, 94-F
3. Ospika River 94-B, 94-C, 94-F, 94-G
4. Williston Reservoir Residual 93-N, 93-O, 94-B, 94-C
5. Mesilinka River 94-C
6. Peace Reach 93-O, 93-P, 94-A, 94-B
7. Osilinka River 93-N, 94-C
8. Omineca River 93-M, 93-N, 94-C, 94-D
9. Manson River 93-N, 93-O
10. Nation River 93-N, 93-0
11. Parsnip River 93-I, 93-J, 93-O
12. Crooked-Pack Rivers 93-J, 93-0
13. Dinosaur Reservoir Basin 93-0

1:2450000

Figure 1. Major drainage boundaries (dashed lines) of Williston Reservoir Watershed. Basin
boundaries delineated from 1:250,000 Energy, Mines and Resources contour maps
(500-ft.contours). Basins named after largest mainstem(s) (shown in bold).
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METHODS

2.0 METHODS

2.1 REPORT ACQUISITION

The PWFWCP reports summarized in this document were obtained from the PWFWCP
library, 1011 4th Avenue (3rd Floor), Prince George. Several authorities were contacted to
access "draft" and "in prep." reports that have yet to be approved by Program authorities
(Table 1):

TABLE 1. LIST OF VERBAL COMMUNICATIONS.

NAME AFFILIATION PHONE NO. NATURE OF BUSINESS

Provided guidance on report structure,
comments on original draft of this report, and

(1) Nick Baccante Fisheries Section, BCMELP, FSJ (250)7873289
information on project reports that may not be
filed in the PWFWCP library

(2) Brian Blackman PWFWCP, PG (250) 565 6413 Provided draft PWFWCP reports

Outlined project objectives, provided
comments on drafts, and information on

(12) Bob Westcott BC Hydro, Hudson's Hope (250) 783 5058
project reports that may not be filed in the
PWFWCP library
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METHODS

2.2 ACRONYMS AND ABBREVIATIONS

The following acronyms and abbreviations were used whenever possible to minimize the
length of this report (Table 2):

TABLE 2 (A,B,C). SPECIAL TERMS AND ABBREVIATIONS USED IN THIS DOCUMENT.

(A) SPECIES NAMES (RIC 1998)

SHORT FORM

BB

BT

CSU

CT

EB

GR

KO

LKC

LNC

LSU

LT

LW

MW

NSC

FCC

PW

RB

RSC

WP

WSU

COMMON NAME

Burbot

Bull trout

Coarsescale sucker

Cutthroat trout

Eastern brooktrout

Arctic grayling

Kokanee

Lake chub

Longnose dace

Longnose sucker

Lake trout

Lake whitefish

Mountain whitefish

Northern squawfish

Peamouth chub

Pygmy whitefish

Rainbow trout

Redside shiner

Walleye

White sucker

LATIN NAME

Lota lota

Salvelinus confluentus

Catostomus macrocheilus

Oncorhynchus clarki

Salvelinus fontinalis

Thymallus arcticus

Oncorhynchus nerka

Couesius plumbeus

Rhinichthys cataractae

Catostomus catostomus

Salvelinus namaycush

Coregonus clupeaformis

Prosopium williamsoni

Ptycheilus oregonensis

Mylocheilus caurinus

Prosopium coulteri

Oncorhynchus mykiss

Richardsonius balteatus

Stizostedion vitreum

Catostomus commersoni
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METHODS

(B) STANDARD LIMNOLOGICAL TERMS (SEE WETZEL 1983; WETZEL AND LIKENS 1991)

SHORT FORM

AO

d

db

D.O.

[D.O.]

>

hr.

H2S

<

mg

n

N

N02 + NO3

ortho-P

P

SRP

TN

TDP

TP

V

YOY

Zm

DEFINITION

Surface area of lake

Day

Decibel

Dissolved oxygen

Dissolved oxygen concentration

Greater than

Hour

Hydrogen sulfide

Less than

Milligram (10-3 g)

Sample size

Nitrogen

Nitrite plus nitrate

Ortho-phosphate

Phosphorus

Soluble reactive phosphorus

Total nitrogen

Total dissolved phosphorus

Total phosphorus

Volume of lake

Average

Young-of-the-year fish

Average depth of lake

Maximum depth of lake
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METHODS

(c) GENERAL TERMS

SHORT FORM OR TERM

Anoxic

Barren

BCMELP

Coelomic

CPUE

d/s

FL

Hypoxic

Isothermal

LWD

MOF

Oxic

PWFWCP

Stratified

TC

Thermocline

u/s

DEFINITION

< 1 mg•L-1 D.O.

Fishless waterbodies

British Columbia Ministry of Environment,
Lands and Parks

Referring to body cavity (space between
viscera and external body wall)

Fish catch-per-unit-effort

Downstream

Fork Length

1 - 4 mg•L-1 D.O.

Small (if any) changes in temperature as
measured in a vertical profile

Large woody debris

British Columbia Ministry of Forests

> 4 mg•L-1 D.O.

Peace Williston Fish and Wildlife
Compensation Program

Lake condition when thermocline present

Total catch

Metalimnion present (region of water column
where temperature changes are or exceed 1
°C per vertical meter)

Upstream
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METHODS

2.3 REPORT ORGANIZATION

2.3.1 Tabular Format

Each PWFWCP report was summarized in a tabular format. While every effort was made to
summarize the major results and conclusions of each report, readers should be aware that
the original reports contain information and data that were not, for practical reasons,
included in our summary tables. For example, in our summaries of lake inventory reports,
we included data on the morphometric parameters maximum and average depths (m),
surface area (m ) and volume (m3). In addition to these data, the original reports included
morphometric data on watershed area (km2), area above 6-m contour (m2), shoreline
perimeter (m), perimeter of islands (m), number of islands (count) and elevation above sea
level (m). Other data and materials included in the original reports, but not in this summary
document include:
(1) bathymetric maps and associated benchmarks;
(2) photographs (including air photos);
(3) individual fish data (e.g., stomach contents, lengths, weights, gonadal maturity, ages

and scale photocopies) and data on fishing methods (e.g., gill net dimensions and
time set, electrofishing parameters, trapping effort);

(4) raw chemistry data (e.g., total and dissolved residues, D.O., temperature,
conductance @ 25 °C, pH, H2S, alkalinity to pH 4.5, nutrients and metals);

(5) shoreline and catchment descriptions (including comments on catchment
development);

(6) road directions to study location (and road conditions and restrictions);
(7) descriptions of aquatic plant and wildlife communities;
(8) a history of previous surveys; and
(9) descriptions of inlets and outlets (e.g., fish community, channel dimensions, turbidity,

temperature, stage, velocity, slope, colour, substrate characteristics, cover and bank
form, and available fish habitat).

An example summary table with explanatory notes is given on the next page (Table 3).
Variations to this table structure are generally self explanatory.
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METHODS

TABLE 3. EXAMPLE SUMMARY TABLE WITH EXPLANATORY NOTES.

Report No. 171a A Reconnaissance Survey of Chudnuslida Lakec

Lake Inventoryb (54°54'45"N. 1 22°34'1 3"W: 93 J/1 5)d

Reference systems:e

Sub-basin:f

Survey date(s):g

Objective(s):h

Result(s)i

Conclusion(s):j

Recommendation(s}:k

Follow up:I

Comments:m

Chudnuslida Lake. Unnamed Creeks (3 inlets. 1 outlet). Chuyazega Creek

PARSNIP RIVER

October 17 and 18. 1996

To assess the physical, chemical and biological characteristics of
Chudnuslida Lake and its immediate watershed.
7. Thermocline between 11 and 12-m depth on sampling date;

2. Anoxic at 12m and deeper (Zm= 16.2m; Ao = 510,222 m2; z =6.6 m;
V = 3,358,249 m3);

3. LSU (77% TC) and RB (17%) dominated gill net catch;
4. RB seemed healthy(4 of 15 had stomach worms);
5. Outlet had suitable spawning habitat; but, fish movement to habitat

impeded by blocked culvert.
Lake could support a low use RB fishery.
Could establish a Forest Recreation Site near the outlet creek; however, a
nearby logging road may detract from the aesthetic appeal.
None known
7. Metals, N and P data are appended in report;
2. A lake survey was also conducted in September 1976;
3. The partially blocked culvert on outlet has raised lake levels.

a Number that identifies each approved PWFWCP report. At this time, there are about 193 PWFWCP
reports, numbered consecutively as they were completed and approved. Each report can be obtained
from the PWFWCP library, Prince George, in which they are shelved in boxes by number.

b Identifies the category that best describes the report: (1) Lake Inventory, (2) Stream and River
Inventory, (3) Planning, (4) Enhancement, (5) Evaluation or (6) Public Consultation.

cTitle of the PWFWCP report.

d Coordinates of surveyed waterbodies (mostly lakes); 1:50,000 NTS mapsheet associated with
surveyed waterbody.

e Names of waterbodies that are discussed in the report (all waterbodies are listed so that the MS
Word version of the document can be easily searched for particular waterbodies). Names in bold
(e.g., Chudnuslida Lake) are those that are focussed on in the report.

f The sub-basin in which the project took place (i.e., one of the 13 shown on Figure 1). When the
work spanned over two or more sub-basins, the names of all relevant sub-basins were listed after the
word "MULTI-BASIN".

g Dates that the work took place on.

h,i,j,k Objectives, major results, conclusions and recommendations stated in each report.

l Projects done to follow-up on recommendations given in each report.

m Additional notes and clarifications.

8



METHODS

2.3.2 Subject Categorization

The PWFWCP were first grouped into one of six subject categories (Table 4):

TABLE 4. REPORT "CHAPTERS" (PARTS A, B, C, D, E, F) BY SUBJECT CATEGORY.

SUBJECT CATEGORY (REPORT "CHAPTER")

(1) Lake Inventory (PART A)

(2) Stream and River Inventory (PART B)

(3) Planning (PART C)

(4) Enhancement (PART D)

(5) Evaluation (PART E)

(6) Public Consultation (PART F)

DESCRIPTION

fish and fish habitat surveys; collection type
surveys performed without specific hypotheses;
recommendations for future work are made
following baseline survey; enhancement
opportunities are generally highlighted

same as Lake Inventory (except for streams and
rivers)

documents that summarize past projects or
suggestions for future work (long-term plans);
management plans; documents that summarize
information on a large number of lakes, streams
or rivers; documents that identify and summarize
large-scale enhancement opportunities (often fish
stocking)

fish stocking and studies and inventories that are
done in conjunction with enhancement projects
(e.g., water temperature data collected for Nation
and Mesilinka rivers and the Mesilinka River
fertilization experiment)

generally follow-ups to Enhancement projects,
e.g., creel surveys that assess the contribution of
stocked fish to the recreational fishery, biological
responses to stream fertilization

documents that summarize PWFWCP activities
for the general public (describe Program
structure, budgets, accomplishments and
objectives); educate the public on current
fisheries and biodiversity issues/problems; solicit
public input and participation

9



METHODS

Thus, the report is divided into six major sections: Lake Inventory (PART A), Stream and
River Inventory (PART B), Planning (PART C), Enhancement (PART D), Evaluation (PART E)
and Public Consultation (PART F). The subject category is identified in the "HEADER" string
of each page so that readers can move from one subject category to another without having
to refer to the table of contents.

Some PWFWCP reports could be classified into more than one subject category. When this
occurred, the summary table was placed in all relevant sections. For example, the report:

Zemlak, R.J., and A.R. Langston. 1997. Water Temperatures of the Nation and Mesilinka
River Systems 1997. Peace/Williston Fish and Wildlife Compensation Program, Report No.
127. 16 pp.

was summarized in both the Enhancement and Inventory sections because the temperature
data were collected as control references for the Mesilinka River fertilization experiment
(Enhancement component); yet, the report was simply a tabulation of temperature data
(Inventory component).

Projects conducted downstream of the Dinosaur Reservoir sub-basin (e.g., in the Pine River
Watershed) are summarized at the end of this document (Appendix A).

10



METHODS

2.3.3 Sub-Basin Classification

Once grouped by subject category (Section 2.3.2), the reports were grouped again into one
of the 13 major sub-basins shown on Figure 1 (Table 5):

TABLE 5. WILLISTON RESERVOIR SUB-BASINS.

CATCHMENT AREAa

(@ 1:2,000,000)
SUB-BASIN

(1) Finlay River

(2) Ingenika River

(3) Ospika River

(4) Williston Residual

(5) Mesilinka River

(6) Peace Reach

(7) Osilinka River

(8) Omineca River

(9) Manson River

(10) Nation River

(11) Parsnip River

(12) Crooked-Pack

(13) Dinosaur Reservoir

25,400 km2

6,700 km2

3,600 km2

12,200b km2

4,600 km2

7,800C km2

2,300 km2

8,600 km2

1,900 km2

9,200 km2

7,100 km2

5,500 km2

1,100d km2

a measured to mouth.
b includes reservoir area minus area of Peace Reach.
c includes Peace Reach area of Williston Reservoir.
d does not include area upstream of W.A.C. Bennett Dam.

DEFINITION

Those containing data on waterbodies in the Finlay
River system

Those containing data on waterbodies in the
Ingenika River system

Those containing data on waterbodies in the Ospika
River system

Those containing data on waterbodies that do not
drain into the major systems specified in this table
(small systems that drain directly into Williston
Reservoir)

Those containing data on waterbodies in the
Mesilinka River system

Those containing data on waterbodies that drain
into the Peace Reach of Williston Reservoir

Those containing data on lakes and streams located
Osilinka River system

Those containing data on lakes and streams in the
Omineca River system

Those containing data on waterbodies in the
Manson River system

Those containing data on waterbodies in the Nation
River system

Those containing data on water bodies in the
Parsnip River system

Those containing data on waterbodies in the
Crooked-Pack river systems

Those containing data on waterbodies in the
Dinosaur Reservoir system

Sub-basins are specified in the "HEADER" string of each page so that readers can quickly find
information on a specific sub-basin within each section (subject category) without having to
refer to the table of contents.
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RESULTS OVERVIEW

3.0 RESULTS OVERVIEW

3.1 SYNOPSIS

A total of 129 reports are summarized in this document. Approximately 67% of the
documents were categorized as being either lake inventory (52%) or stream inventory (15%)
(Table 6). To date, there is about one planning document produced for every three
inventory reports. Public consultation reports were compiled for the years 1990/91,
1991/92 and 1992/93, for a total of three. Enhancement reports (9) and evaluation reports
(11) have been produced to about a one to one ratio.

TABLE 6. NUMBER OF PWFWCP REPORTS WITHIN EACH SUBJECT CATEGORY AND SUB-BASIN. NOTE THAT

SEVERAL REPORTS FALL INTO MORE THAN ONE SUBJECT CATEGORY (REASON WHY TOTALS DO NOT ADD TO

129).

SUB-
BASIN

Finlay

Ingenika

Ospika

Residual

Mesilinka

Peace
Reach

Osilinka

Omineca

Manson

Nation

Parsnip

Crooked-
Pack

Dinosaur
Reservoir

Multi-
Basin

Pine

Total

INVENTORY

LAKE

5

0

0

20

0

6

3

0

5

10

4

6

1

1

6

67

STREAM

3

0

0

1

0

1

0

0

0

1

3

0

1

9

0

19

PLANNING

0

0

0

6

1

1

0

0

2

1

3

1

1

12

1

29

ENHANCEMENT

0

0

0

0

1

0

0

0

0

0

1

0

0

6

1

9

EVALUATION

0

0

0

6

0

1

0

0

0

0

1

0

1

1

0

11

PUBLIC
CONSULTATION

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

3

TOT.

8

0

0

33

2

9

3

0

7

13

12

7

4

29

8

135
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RESULTS OVERVIEW

3.2 BIBLIOGRAPHICAL SUMMARY

Reports summarized in this document are listed below by Report No. (Table 7). The subject
category of each report is given in the "category" column of this table:

SUBJECT CATEGORY
Inventory
Enhancement
Evaluation
Planning
Public Consultation

ABBREVIATION USED IN TABLE 7

I

EP
EE
P
PC

The page(s) where each report is summarized is given in the "page(s)" column of the table
so that readers can go directly to a report of interest.

TABLE 7. BIBLIOGRAPHICAL SUMMARY.

PWFWCP
Report No.

A

B

C

9

17

27

56

57

58

59

60

Citation

Stockner. J.G. 1988. Williston Reservoir: With Technical
Comment on Current State of Aquatic Habitat (Nutrients,
Biological production). Factors Limiting Biological Production
and Recommendations for Monitoring. (7 pp.)
Blackman. B.R., and R.J. Zemlak. DRAFT. A Strategic Plan
for the Conservation and Restoration of Arctic Grayling in the
Williston Reservoir Watershed. 20 pp.
Blackman. B.R. in prep. Peace/Williston Fish and Wildlife
Compensation Program: Summary of Fisheries Activities from
1988-1996. (17 pp.)
Read, D.J. 1991. Public Consultation Report 1990/91. (16
pp.)
Becker. G.K. 1992. Public Consultation Report 1991/92. (12
pp.)
Bemister. C. 1993. Public Consultation Report 1992/93. (23
pp.)
Retzer. C.M. 1989. Spawning and Rearing Habitat
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