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EXECUTIVE SUMM ARY

This gudy invalved badkgroundreseach and preliminary field studies in order to assess
the need for, and feasibili ty of, fish habitat restoration prescriptions for the Fall s River (or
Big Falls Cre&) downstream from the dam. Although this dudy was limited to the
colledgion d a smal amourt of data over a period d two months, some genera
conclusions have been made. Data gaps that till exist require alditional studies. These
include ault spawning asessments during pe&k spawning, continued water quality
monitoring to ensure that there are no isaes in this regard and a hydrology study.
Historicd information and current conditions at the site indicate that the hydroeledric
fadlity has likely impacted fish and fish habitat in the tail water pond. Spawning habitat
has patentially been dsturbed by high flushing flows, extremely low flows during shut
down periods, grading and scarificaion d gravels, alack of gravel reauitment and the
placement of rock weirs in the tail pond. Reaing habitat for salmonids has likely been
atered by aladk of woody debris reauitment and retention, a lack of riparian vegetation
on the right bank and rapid changes in flows from low (potentially stranding) flows to
high flushing flows.

Severa potential restoration projeds are proposed to addressthese iswues, including the
construction o spawning platforms (gravel placanent) and large woody debris
placenents. Final design for these structures is dependent upon the results of the
hydraulic analysis that is gill pending. The hydraulic information is important for the
design o habitat improvement projects and for the Water Use Planning process

Detailed prescriptions for habitat improvement projeds will be outlined in a propasal
submissonto BC Hydro BCRP by October 1, 2003.
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1.0 INTRODUCTION

1.1 Background
In 1930,the Northern B.C. Power Company constructed a dam and associated
infrastructure & the Falls River site. The sitewasaayuired by B.C. Hydro in 1964andin
1983and 1992 the infrastructure & the site was sgnificantly altered (BC Hydro, 2000 +
Voal. 2) (Wilson, 199). The 1992rehabilit ationinvaolved plant automation and remote
control from Prince George (Lewis et a, 1999.
Spawning pink salmon (Oncorhynchus gorbuscha), chinook salmon (Oncorhynchus
tshawytscha) and chum salmon (Oncor hynchus keta) have been recorded in the tail pond
downstream of the larger falls snce1947(DFO, 19472001). Stedheal, rainbow trout,
searun and resident dally varden, coho, scul pins and lamprey have dso been observed in
the mainstem of Falls Creek (FISS 200Q. Estimates of returning salmon have ranged
from lows of zero to highs of 2000 pnks, 300chum and 100chinooksalmon. Optimum
escgpements have been naed in the Salmon Strean Spawning Reports as 500, 100and
75 for pink, chum and chinook, respectively. A summary of these reportsisin Appendix
B. Lack of monitoring and a possble decrease in some stocks have resulted in no
recorded observations of spawning salmonin the tail pondsince 1987.
Fish and fish habitat in the tail pond tave likely been impaded by a number of issues
associated with the mnstruction and operation d the Fall s River Projed. Potential
impads of the facili ty to fish and fish habitat downstream of the dam are outlined in the
Strategic Plan (BC Hydro, 2000 +Vol. 1). Operationa isauesthat likely impad fish and
fish habitat include:

fish stranding due to flow changes; and

unratural (controll ed) flows that alter quantity and quality of avail able habitat.
Operational isaues are dealt with through BC Hydro's Water Use Planning process This
processis currently underway, and is expeded to be complete in spring/summer 2003.

Significant foatprint impads include the foll owing:

- aladk of gravel recruitment and retention which impacts spawning habitat;
lesswoody debris recruitment and retention likely affeds rearing habitat quali ty;
posshble dhanges in water temperature which could negatively or positively affed all
life stages of salmonids;
placement of two rock spail pilesin thetail pondalter flow patterns below the falls;
aterations to the right bank of the tail pondsuch asrock placement and removal of
riparian vegetation may affed hydrology and water quality, respedively;
agarbage incinerator on the right bank of the tail pondmay be leaching into the
water, negatively affeding water quality; and,
blasting of the lower fall s which may have resulted in increased backwatering of the
tall pondat alower tide levels.

The BC Hydro Fish and Wil dlife Bridge Coastal Restoration Program (BCRP) was
establi shed to addressfootprint impads to fish, wildlife and their habitats at specific
hydroeledric faciliti es, including Falls River (BC Hydro, 2000,Vol. 1). This gudy was



first initi ated through the BCRP, but has expanded to include the mlledion o some data
in suppat of the Water Use Plan, in partnership with BC Hydro.

1.2 Objedives

The general objedive of the project was “to improve habitat condtions for fish stocks
between the dam and the Ecstall River” (BC Hydro, 2000,Vol. 2). Thefirst step in this
processinvalves identifying and addressng key information gaps. Thiswill enable usto
determine critica habitats necessary to sustain present stocks and to identify potential
habitat improvement oppatunities for future development. A literature review revea ed
that there are many data gaps pertaining to fish and fish habitat in the Fall s River tall
pond. Water quality data and information regarding juvenile salmonid usage is garse.
Information onadult slmon usage over the last decade is non-existent (DFO, 1947
2001).

The spedfic projed objedive wasto develop apradicd set of prescriptions for fish
habitat conservation and improvement in the Big Fall s Creek Watershed that address
limiti ng fadors for salmonids. Field studies and site visits focussed onaddressng data
gaps and identifying potential projed oppatunities. Thisincluded the foll owing tasks:

familiarising ourselves and ou partners with the aea and relevant issues with respect

to fish and their habitat;

conducting water quality measurements;

colleding information onjuvenile and adult fish utili sation;

completing topographic surveys, velocity measurements and substrate data for

hydraulic enalysis; and,

devising conceptual ideas for restoration projects.

1.3 Study Area

FalsRiver islocaed approximately 56 km southeast of Prince Rupert, ill ustrated in
Figure 1 below. It flowsinto the Ecstall River approximately 25 km upstream from the
Ecstall confluence with the Skeena River (Lewiset al., 1999. It drainsan area of 243
km? and comprises 22. 7% of the total Ecstall River flow from the Fall Ecstall
confluence, downstream (Falls River WUP Rojed Team, 2002. The most pradicd
aacessis by float plane or helicopter from Prince Rupert or by boat from Tyee boat
launch onthe Skeena River ~ 45km east of Prince Rupert off Highway 16.
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Figurel: Map Location of Falls River with Reference to Prince Rupert (taken from
The 4™ Edition BC Recreational Atlas, 1997.

The Falls River dam islocaed onthetop d a20m fallsthat isimpassable to upstream
migrating fish. Below the fall s, thereis a~180m long by ~100m wide reach of river that
isreferred to asthe tail pond @ tail water pond(these terms will be used interchangeably
throughout the report). The outlet of the tail pondconsists of asmaller fall sthat isa4.5m
barrier at low tide, but becomes badkwatered by the Ecstall River at atide greater than
4.5m (Lewiset d., 1996. The study areaisill ustrated in Figure 2 below, andin
Appendix C.



Figure 2. FallsRiver Study Area
Appendix C contains a larger version of figure 2.

2.0 METHODS

2.1 Waer Quality

Two locaions were selected for water quality monitoring stations. The upstream site was
locaed just downstream from the penstock outlets onthe right bank. This steis adjacent
to proposed gravel placanent site #1 (seefigure 5 on @ge 18 and Appendix C), andis
easily aacesgble from the bank (ie. no bat required to aacessthis ste during low tide).
The downstream site was locaed adjacent to the helicopter pad onthe right bank, just
upstrean from the bedrock outcropping of the lower falls. This stewas also easily
aacessble from the stream bank. At the monitoring stations, temperature loggers were
install ed and various water quality parameters were measured at high and low tide.
Disslved Oxygen (DO) and temperature were measured using the OxyGuard Handy
Gamma. pH was tested using the Oakton 300Series pH/DO/Meter. A digital
thermometer (Hanna instruments Chedktemp 1) was also used to confirm temperature.
Conductivity and salinity were measured using the Orion Model 1230
pH/mV/ORP/Condctivity/Dissolved Oxygen/Sali nity/ Temperature Meter. On
November 15, 2002 additional sali nity/conductivity measurements were taken at water



surface and at adepth of 2.0 metersin the tail pondandin the Ecstall side-channel. A
Total Dislved Gas Monitor (Model TBO-F “ Gastimator”) was used to coll ect gas
presaure data & the penstock outlets. Measurements were only aaquired at the water
surface before an equipment malfunction prevented additional readings.

Temperature Data Loggers

Two StowAway TidbiT Temperature Loggers, which have abattery life of approximately
5 years were install ed at each site on October 24™, 2002. In order to avoid lossof data
due to logger malfunction, the loggers were installed in pairs. Each pair of loggers were
placel in asmall perforated PV C case that was cabled to afixed oljed onland and
weighted with a 101b lead weight to ensure that it remained submerged. The upstream
logger was cabled to the sheet pil e aljacent to the cncrete wall that runs from the

tail raceto the Northwest corner of the powerhouse. The downstream logger was cabled
to the Southeast suppat of the helicopter pad.

Loggers were programmed to record the water temperature every hou, which resultsin a
logger lifespan of approximately 4 years before they begin to overwrite previously
recorded data. It isour intentionto dowvnload data and re-launch loggers on each
subsequent trip into Falls River.

2.2 Juvenile sampling

Preliminary Presence/Absence Sampling

On October 10, 2002 ten minnow traps (5 small mesh and 5regular mesh) were set on
the left bank and right bank of Big Fall s Creek (5 traps per side) between the dam and
small falls. Trapswere set and retrieved duing low tide from ~11:15to 1400. Fish
were anaesthetised with clove ail, identified by spedes and sampled for length and
weight.

Popuatiorn/Density Estimate

On October 22, 2002, 25raps were set in Big Fall s Creek between the dam and lower
tidal falls. Thirteen traps were set ontheright bank (7 - " mesh and 6- 1/8” mesh) and
twelvetraps (7 - " mesh and 5- 1/8” mesh) were set onthe left bank. Traps were set
and retrieved duing low tide (from ~12:10to 1430). A portion d the fish were
anaesthetised with clove ail, identified and sampled for length and weight. The
remainder of the fish were anaesthetised (except Dolly Varden), and all fish were
identified by spedes and marked with asmall fin clip onthe upper fork of the dorsal fin.
Fish were then returned to the water, all onthe right bank side of the creek.

On October 24, 2002 the traps were re-set in the same locdions as the Oct 22 trapping.
Traps were set during low tide from ~09:45to 0915 and retrieved from 13:00to 1400.
All fish were identified, marks were recorded and fish were returned to the aeek.

2.3 Adult sampling

On October 10, 2002 the site was sampled for presence of adults and evidence of
spawning. The areawas flown by helicopter and the tail pondwas shorkell ed and angled
using roe & bait.

2.4 Predator observations
Visual observations of predators were recorded duing ead site visit to Falls River.



2.5 Topographic Survey

A detail ed topographic survey of thetail water pondand lower fall s was completed using
atotal station, geographic positioning system (GPS), depth sounder and computer
correction software (see figure 3 below).

Thetotal station was used to colled topographic data ébove the water line and some
spedfic paintsin shallow areas of the tail water pond. Most of the tail water pondwas
mapped for its topogaphy with the use of the GPS depth sounder, and computer
correction software working together as a single unit.

Control points were establi shed for both surveys s that the two sets of data culd be
combined.

Figure 3: Jaison Van Tine surveysthe Fall s River tail water pond
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2.6 Hydraulic Analysis

The data oll ected from the two topogaphic surveys will beinserted into BC Hydro's
River Two Dimensional (R2D) modelli ng program. The R2D program will produce
hydraulic information for the study area such as water depth, water velocity at various
depths and total flow. Thisinformationis being produced by BC Hydro in support of the

BCRP study and the Water Use Planning (WUP) process

In support of the hydraulic analysis, and as reference points of ‘red’ data, alimited
number of velocity measurements were taken in areas of known historicd and pdential
spawning. These measurements were olleded from aboat during high tide on
November 15, 2002 The olledion d additional velocity measurements at low tide was
hampered by the unexpeded spill that day of approximately 40-50 cms. The spill was
unexpeded because flashboards are usually installed onNovember 15, resulting in ano-

spill situation.

3.0 RESULTS

3.1 Waer Quality

Various water quality parameters were sampled onthree diff erent dates between October

10" and November 15" 2002.

Results of these measurements are summarised in Tables 1 and 2 kelow.

Table 1. Falls River Water Quality Data — Oct/Nov 2002

Location/site Date Tide Ht | Temp DO % Sat pH |Conductivity| Salinity | Approx flow
(feet) O (mg/l) (%) (mS/cm) ppm? (cms)
U/S site Oct 10-02| <15 8.7 12.3 104 50
U/S site Oct 24-02| <15 7.6 11.7 96 6.6 18 0 14
D/S site Oct 24-02| <15 7.7 11.9 100 6.7 18 0 14
U/S site Oct 24-02| >15' 7.2 11.6 94 6.8 18 0 14
D/S site - surface |Oct 24-02| >15' 7.2 11.6 95 6.3 18 0 14
D/S site - 2m deep |Oct 24-02| >15' 7.2 11.6 94 6.3 18 0 14
Ecstall R tidal pool |Nov 15-02| >1% 3.8 14 0
2m deep
U/S site 2m deep |Nov 15-02| >1% 3.8 103 13 0 40
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Table 2. Falls River Water Quality Data — Nov. 2002

TGP RESULTS

Location/site Date Tide Ht | Temp BAR PT % Sat | DeltaP pO2 (PT - p0O2)
(feet) ((®)] (mmHg) | (mmHg) | (%) (mmHg) |(mmHg)| (mmHg)

Penstock outlet @ |Nov 15-02| >150© 3.8 763 783 103.4 20 129 658

Water Surface

Description Abbreviation Units

Barometric Pressure BAR mmHg

Total dissolved Gas Pressure (TDGP) PT mmHg

% Saturation, TDGP % Sat %

Delta P (change in pressure) Delta P mmHg

Partial Pressure of Oxygen pO2 mmHg

Balance of dissolved gases PT - pO2 mmHg

Dissolved Oxygen DO (mg/l or ppm)

Upstream u/s

Downstream D/S

Dissolved axygen levels were good (94-104% saturation). Conductivity readings were
low (14-18 n&/cm), however none of the preliminary water quality variables were outside
the ‘normal’ range of water quality values for the hedth of aquatic organisms (Sigma,
1979. Wilson (199]) referenced a study conducted in 1983by Bradley that recorded
reservoir pH at 5.8 which islow when compared to the dmost neutral levels (6.3-6.8)
foundin Fall s River downstream of the dam in this dudy. Total Gas Presaure
measurements were limited to the water surface &one location die to an equipment
malfunction. Salinity and conductivity measurements were taken in bah the tail water
pondandin the Ecstall River tidal pod (at floatplane dock) at high tide. The length of
the conductivity/salinity meter cable limited measurements to a depth of two meters. No
sdline water was foundin any of the sampling.

3.2 duvenile Sampling

Results from the juvenil e sampling are summarised in Table 3 on @ge 12. Juvenile
chinook,coho,ddly varden and scul pins were captured.

It isimportant to nde that the sample areawas isolated from the Ecstall River during
eadt sampling period by the lower fall s at low tide, but between the first trapping and the
seoondtrapping + fish had accessin and ou of the site during high tide events.
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Table 3: FallsRiver Juvenile Salmonid Sampling Results— Oct. 2002

Falls River Juvenile Salmonid Sampling

Date Sampling method
10-Oct-02 Presence/absence using 10 gee minnow traps
Species Number Ave length Ave
weight
(mm) 9)
Chinook 7 77 5.1
Coho 25 68 3.4
Date Sampling Method
Oct 22-24, 2002 Mark-Recapture using 25 gee minnow traps
Species # marked #marked #unmark % unmark/ Pop'n Site area Est density
recapt'd recapt'd mark estimate (m2) (juv/im?2)

Chinook 73 4 82 0.05 1497 15000 0.100
Coho 112 16 119 0.13 833 15 000 0.056
Dolly Varden 22 1 3 0.33 66 15000 0.004
All salmonids 207 21 204 0.10 2011 15 000 0.134
Species Avelength  Ave weight

(mm) (9)
Chinook 71 4.3
Coho 70 4.1
Dolly Varden 135 (only 1 sampled for length only)

A rough estimate of the popuation d juvenil e sdlmonids utili sing the tail pondindicated
that densiti es are generally low (~0.134juvenile smonid per m?) and fish would likely
benefit from habitat complexing such as large woody debris placement (Keeley et d.,
1996 (Slaney et a., 1997. It shoud be noted that the recapture results from Oct 24/02
may be biased (possbly over-estimating the popuation). Thisis because dl fish
cgptured from bath the left bank and the right bank in the first trapping on Oct 22/02
were marked and then released in one locaion ontheright bank. After theinitial
trapping/marking, fish shoud have been returned to the same location from which they
were obtained for amore even re-distribution and pasbly greder recapture rate.

Limited time and accessto the left bank prevented this release.

In general, Dolly Varden were foundin traps placel at the base of the upper falls where
water tends to be deegp and fast. Cohowere foundin greaer abundancein trapsontherip
rapped right bank where the water isrelatively shallow. Chinookjuvenil es were foundin
greder percentages in traps located in the middle of the tail pondand onthe left bank,
which is charaderised by bedrock banks, deeper water and greder water velocities. See
Figure 4 onpage 13ill ustrates fish captured near the base of the larger falls.
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Figure 4: Juvenile Fish Sampling
Dolly Varden, coho and chinook in bucket

3.3 Adult Sampling

Two adult salmon (possbly coho) were observed from the helicopter below the lower
falsat low tide on Oct 10, 2002.

Angling, snorkelli ng and heli copter observations on Oct 10, 2002 d nd result in any
sightings of adult sdlmon a evidence of spawning in thetail pond. Snorkelli ng was
hampered by poor visibili ty 1-1.5 meters, degp water and high velocities.

3.4 Predator Observations

At least two seds were observed downstream of the tail pond,in the Ecstall River on Oct
10, 2002. Two seds were observed in thetall pondat high tide and below the tail pondat
low tide on Oct 22, 23and 24, 2002.

3.5 Topographic Survey

For the purpaose of this report, two drawings of the site and study areahave been
produced from the topagraphic survey data (see figure 2 onpage 8, figure 5 on @ge 18
and Appendix C). Due to the paper size restrictionfor this report, it was not passble to
show all of the topogaphic and survey detail s.

More detail ed drawings and designs will be produced from the topographic data coll eced
for the purposes of arestoration propacsal to be submitted to BCRP in October 2003.
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3.6 Hydraulic Analysis

Results of the hydraulic analysis are still pending. Once @mpleted, the R2D program
will provide aiticd information for the design of restoration worksin the tail water pond
and for the Water Use Planning process

4.0 DISCUSSON & CONCLUSION

4.1 Waer Quality
None of the preliminary water quality variables were outside the ‘normal’ range of water
quality values for the health of aguatic organisms (Sigma, 1979). Additional
measurements are recommended in the future due to the limitations of the data wll eced
to date. This gudy addressed orly afew water quality parameters over aperiod d one
month. Total Gas Presaire measurements were limited to the water surfaceat only one
location die to an equipment malfunction. The length of the conductivity/salinity meter
cable limited measurements to a depth of two meters. Although nosaline water was
foundin any of the sampling, measurements on the streambed at high tide are necessary
to provide more conclusive results regarding salt water intrusion. Hickey (1981) found
no evidenceof asalt water wedge in the tail pond duing his gudy. Turbidity was not
measured, bu it was nat expeded to be anisauein thisrelatively clear water system (in
comparison to the Ecstall River, for example).
The temperature loggers shoud provide aonsistent water temperatures over alonger time
period, which will help to determine the timing of incubating egg development, and
provide data on annual temperature fluctuations. This data can aso be wrrelated with
flows.

Potential Impactsto Water Quality and Quantity
Water flow through the gravel is criticd to ensure that sufficient dissolved oxygenis
delivered to incubating eggs, and waste products are flushed away. Low flow condtions
in the winter months may reduce subgravel dissolved axygen levels for incubeating eggs,
which could impad survival rates.
Standing water, which occurs during tidal innundition, particularly when thereislittl e
spill or ashutdown, would likely reducethe flow of water through the gravel.
Lack of riparian vegetation d the right bank could result in reduced nutrient inpu to the
tail pondand increased water temperatures during the summer mornths.
An incinerator adjacent to the aeek ontheright bank may be leaching pall utants into the
river. Septic fields onthe right bank may have asimilar affect, bu it is nat known if they
are aurrently being used (Wilson, 199).

4.2 Jvenile Salmonids

Asoutlined in the results dion d the report, juvenile salmonid densities in the tail pond
in late October were estimated at approximately 0.134juveniles per m. Thisvalueis
relatively low compared to biostandards for similar habitat (Keeley et al., 1999, (Slaney
et a., 1997 and may be aresult of factors sich as erratic flow condtions and alad of
habitat complexity. Juvenile sdmonidsin thetall pondcould benefit from large woody
debris placements. Although habitat for juvenile salmonids may nat be the criticd
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limiti ng fador in this system, thistributary may provide important rearing in the Ecstall
watershed as juvenil es likely seek the dear waters of Falls River as arefuge from the
highly turbid waters of the lower Ecstall River. The two fall sampling events provide a
snapshot of juvenile salmonid usage of the tail pond duing thistime of year only.
Additional sampling is recommended.

Potential | mpactsto Juvenile Salmonid Habitat
Erratic flows may cause stranding and flushing out of juvenilesin thetail pond. The dam
and the removal of riparian vegetation onthe right bank likely reduces recruitment of
large woody debris (LWD) to the tail pond. Flushing flows and tidal action likely reduce
retention o woody debris. LWD isan important habitat feaure for several spedes of
juvenile salmonids (Slaney et a., 1997. It provides protedion from avariety of
predators, including seals which were observed in the tail pondfrom Oct 22-24/02. Lack
of riparian vegetation onthe right bank would also reduce cver and nurients/foodinpu
for juveniles.

4.3 Adult Salmon

Status and Timing of Falls River Stocks
In Fall s River, spawning pink, chinookand chum salmon have been recorded in the tail
pond davnstreanm of the larger falls snce1947(DFO, 194#2001). Lack of monitoring
and a possble decrease in some stocks have resulted in norecorded olservations of
spawning salmonin the tail pondsince 1987. This year, when Fall s River was flown by
heli copter, snorkell ed and angled onOctober 10, 2002, ndish were observed in the talil
water pond,athough two undentifiable alult fish were observed below the lower fall s
from the helicopter. These results were not unexpeded, sincethe timing of this sampling
was well past recorded estimates of peak spawning for pink, chum or chinookin this
system. Returning chinookare documented returning to Falls River in early August, with
pegk spawning in late August/early September and end of spawning ranging from
September to late October. Pink salmon are recorded arriving in August, with peek
spawn ranging from mid-August to ealy September and end of spawning ranging from
ealy September to October. Limited information hes been recorded about the timing of
chum in FallsRiver. Start of spawn is estimated at mid-August and peak spawning
documented in late August oncein 1967. Fall s River estimates of returning salmon have
ranged from lows of zero to highs of 2000 pnks, 300chum and 100chinook salmon.
Optimum escapements have been nded in the Salmon Stream Spawning Reports as 500,
100and 75for pink, chum and chinook, respedively. A summary of these reportsisin
Appendix B).

Historical Spawning Distribution in the Tail Water Pond
Historicd Salmon Stream Spawning Reports from 1948, 1966ind 1968ill ustrate pink
spawning on the left bank gravel bar of the tail water pond. Hickey, with D.B. Lister and
Associates (1981) mapped actual and pdential redds just downstream of the penstock
outlets onthe right bank, and in the center of the aeek, at the tail -out of the lower falls.

Potential | mpactsto Spawning Habitat
In 1983 substrates in the tail pondwere graded and scarified (Wilson, 199). The
inspedion d substrate in areas of historic spawning duing this gudy reveded small
gravel (ave size estimated at 50mm) with a high percentage of fines (sand). Although
this fall swithin the range of substrate aiteriafor spawning chinooksalmon (Slaney, et
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a., 1997, it is snal when compared to the average dominant size of gravel generaly
used successfully for chinook salmon spawning habitat creation, (100-130mm)
(Andersonet a., 200).

Rock weir spall pileswere placed in various locaionsin the tail pond. These weirslikely
aff ect water velocities in the tail pondand may have impaded existing spawning habitat.
The lower fall s appear to have been basted because drill holes from historic blasting are
evident in the bedrock of the falls. The origina height of the fall s has nat been
determined; however, if the invert of the lower falls was lowered by blasting, tidal
badkwatering would now occur at lower tide levels than in the past and for increased
duration. This could severely impact survival of incubating eggs which need arelatively
constant flow of water through the gravel to provide dissolved oxygen and remove
metabolic wastes. Thisis particularly important for chinook salmon which appear to
need strong subsurfaceflows (Groot & Margdlis, 199])). Increased tidal badkwatering
may aso discourage adult salmon, such as chinook,from spawning in an area.

Thetail pond fas experienced some extreme high flows historicdly + passbly enough to
flush some gravel out of the system. Over 600 cms was recorded in December of 2000
(Molstad, 2003. It was noted during the presentation that the reli abili ty of this data point
may be questionable, however it isnat implausible given that inflow events can exceel
500cms. During the week of November 12", 2002, spill exceeled 200cms acording to
the maintenance aew that was working on-site. By November 15", spill had dropped to
~40cms.

Blasting that was conducted in close proximity to the river, or in the river may have
impaded incubating eggsiif it occurred prior to the eyed stage & approximately 280
acamulated temperature units (ATU's) (DFO, 1994. One blasting incident was
documented by Hickey (1981 on September 22, 1981. Eggs were incubating in the
gravel at that time, one redd was sampled, bu their stage of development was not
recorded, so it isnot known if they were eyed at the time of blasting.

4.4 Limiting Factors

Although this gudy was limited to the mlledion d asmall amourt of data over a period
of two months, some general conclusions can be drawn. Data on current adult salmon
returnsis necessry, in part, to determineif proposed habitat improvement projeds will
be naturally colonised by fish, ar if a mmbination d habitat improvements and fish
culture will be needed to help re-establi sh adult fish popuationsin Falls River. One of
the aiticd limiti ng factors for fish productionin Fall s River is believed to be alack of
appropriate spawning habitat for chinook, pnk and chum salmon.

Juvenilereaing habitat is generally underutili sed. Existing reaing habitat shoud be
preserved and would likely benefit from the aldition d LWD.

4.5Topographic Survey, Hydraulic Analysisand Design

Design engineering and onsite work to date has been limited to the wlledion d survey
data, comparison d conceptual fish habitat restoration alternatives, adoption a
elimination d proposed rehabilit ation techniques, and an investigation d mobili zation o
equipment and materials to the site.

Hydraulic modelli ng of the siteis currently being developed, and aher data still need to
be mlleded. At the present time, it isour intentionto use the hydrauli c data, water basin
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hydrology and colleded DFO survey datato locate and design spawning platforms and
large woody debris placaments. Three potential gravel placement sites have been
identified (seefigure 5 below and Appendix C). The two most promising locations (sites
1 & 3) aresited at historical chinook spawning sites documented by Hickey (198J). Itis
recognised, however, that it would be premature to develop final prescriptions for habitat
improvements prior to the completion d the hydraulic modelli ng and the devel opment of
an optimal instream flow strategy through the Water Use Plan.

Figure 5. FallsRiver site plan with proposed spawning platforms

A note abaut minimum flow

Currently, the minimum fish flow in Falls River is1.3cms. It appears that this number
may have been derived from historic leakage throughthe dam structure, which was
estimated to be 1.2cms (Wilson, 199). Inthisreport, Wil son described that the 1992
site rehabilit ation projed would elimi nate this le&kage and that a minimum flow release
of 1.2cms from the sluice gates would be released.

A flow of ~ 1.3cms was observed at low tide during a compl ete system shutdown onOct
24" 2002. When the units were taken offline, water levels and wetted width began to
deaease rapidly in the tail pondand lamprey were stranded onthe right bank. DFO staff
requested an increase in flows to maintain a ‘r easonable' wetted width. The gates were
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opened to 0.1Im marker onthe gate. Thisamoun of water seamed sufficient to
temporarily maintain ouflows and stabili se the wetted width.

Detail ed prescriptions for habitat improvement projeds will be outlined in a proposal
submissonto BC Hydro BCRP by October 1, 2003.

5.0 RECOMM ENDATIONS

5.1 Additional Studies

5.1.1 Wader Quality
Water quality monitoring throughou the cdendar yea over arange flows andtide levels
shoud be condwcted. Additional measurements of total gas presaure ae recommended.
Temperature logging shoud continue and loggers shoud be downloaded occasionally to
ensure proper functioning. This baseline of temperature information will be useful for
determining egg devel opment, and to record changes in temperature that may be
correlated with flow andtidal innundition. Subgavel water quality measurements would
be helpful in determining the potential for egg survival. It has also been suggested that
eyed eggs (sourceto be determined) be placed in yell ow Scotty Jordon boces and buied
in the gravel at sitesidentified as potential spawning platform locations. These particular
boxes would all ow eggs to develop to hatch withou all owing aevins to escape, which
would provide an estimate of potential survival at these locations. The possbili ty of
conducting this gudy is being investigated.
Potentia effeds of the incinerator onthe right bank of the tail pondshoud be
investigated for possble leachates entering the river. The functioning of septic fields on
the right bank shoud also be examined.

5.1.2 divenile Sampling
Juvenil e sampling shoud be repeated for amore acairate density estimate £ all within
onelow tide event. This could be acomplished using a 3-passremova methodwith
minnow traps. Minnow trapping could be combined with seining to increase capture rate.
Thiswill provide greaer basdline data that can be used to evaluate future habitat
improvements guch as large woody debris placements.

5.1.3 Adult Sampling
Lack of monitoring and a possble deaease in some stocks have resulted in norecorded
observations of spawning salmonin the tail pondsince 1987.
Additional snorkelli ng and angling in the tail pondthroughou the months of August and
September are recommended in future years to determineif fish are still returning to this
system to spawn. SCUBA may be necessary given the low water clarity and pdentia
depth of spawning activity.

5.1.4 Hydraulic Analysis and Hydrology
Additional velocity measurements may be necessary, if the hydraulic modelling is not
considered to be adequate for the design of spawning platforms.
A hydrology study of the watershed shoud be completed. This dudy isrequired to assess
the operating parameters and eff ects of changes to the tail water pond.Water levels are
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crucial to the recmnstruction d spawning areas and juvenil e habitat that may be necessary
to help re-build previous fish popuations. Calibration d discharge gates is needed so that
the relationship between gate openings, flow amounts and tail water levels can be
determined. An instream flow strategy must be establi shed with pradical minimum and
maximum flows to asaure successof any proposed fish habitat rehabilit ation projeds.

It isrecommended that acairate water flow/water level monitoring of the tail pond te
restarted and continued throughou the life of the facili ty. Thisinformationisavital
adjunct to the determination o wetted width, depths and aher variables uponwhich the
successof habitat restoration rojeds will depend.

The dfed of rock spail pilesin thetail pond rea the base of the main falls shoud be
examined to determineif the resultant disturbances to the flow patterns have negatively
impaded spawning habitat such as the historic left bank pink spawning area

The blasting of the lower falls sroud be investigated to determineif theinvert of thefalls
was lowered from its original height, thereby decreasing the height at which tidal events
innundhte the tail pondand increasing the duration o badkwater events.

5.2 Proposed Projects

Pil ot spawning platforms are recommended to help re-establish hedthy popuations of
chinooksalmon, with passble projeds for pink and chum in future years (see Figure 5 on
page 18 and Appendix C).

There may be aneed to re-start salmon popuiationsin Falls River, if fish do na re-
colonise aeated habitat ontheir own. Thiscould invdve a @mbination d techniques
such as adult transfer and hdding or artificia instream incubation methods.

Large woody debris and bouder placements are recommended to improve reaing habitat
for juvenile saimonids.

Possble removal or adjustment of the rock spail pilesin the tail pondmay be necessary
to return flow patterns to their previous date, if they are negatively impading spawning
habitat.

Planting and maintenance of vegetation onthe right bank of thetail pondis
recommended for the benefit of fish and aher aquatic life.

If the invert of the lower fals has been lowered, the feasibili ty of returning the fallstoits
original height may be explored.

Any proposed works must incorporate potential eff ects of future BC Hydro
upgrades/changes to the existing generating station. Changesto velocities and/or flow
patterns may influence the successof fish habitat rehabilit ation projeds.

5.3 Evaluation and Monitoring
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All fish habitat restoration projeds will have monitoring plansto evaluate their success
This highli ghts the importance of aaquiring baseline datain order to effedively measure
changesto fish popuations and their habitat.

Detail ed prescriptions for habitat improvement projeds will be outlined in a proposal
submissonto BC Hydro BCRP by October 1, 2003.
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APFENDIX A

FINANCIAL STATEMENT

Note: The entire budget of $5000.00 habeen spent andfinal expenses have been
entered into ou finarcial system, hoveve, the system does not yet refled the final
expenses. An updded finarcial statement will be forwarded to the BC Hydro BCRP

Program Manager uponrecept.
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APFENDIX B

SUMM ARY OF SALMON STREAM SPAWNING REPORTS
(1947-2001)
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Summary of Salmon Stream Spawning Reports (BC 160©s)

STREAM ID Watershed Code 40-0100-080 (43-1200 up to 1991) Area 4
Gazetted name Big Falls Creek Subdistrict - Lower Skeena
First local name Falls River
YEAR  Dates inspected Method Reliability Pink Chum Chinook Predation Observer/recorder
OPTIMUM ESCAPEMENT PER SPECIES 500 100 75
1991- No inspections
2001
1990 12, 25 Sep heli 4 0 0 0 Dave Einarson
1989 25-Aug, 5, 24 Sep heli 3 0 0 0 Dave Einarson
1988 5-Sep heli 2 0 seals Dave Einarson
1987 9-Sep walk 2 50 0 0 Barry Rosenberger (BR)
Spawning in tail end of pool; area inspected thru-out season by locals
1986 Not inspected by DFO Barry Rosenberger (BR)
Escapement info is gathered from BC Hydro staff living on site
1985 Not inspected by DFO local residents (BR)
CN holding below dam to tidal falls before moving up Ecstall. No active spawning observed
1984 Not inspected by DFO seals BC Hydro caretaker
No signs/indications of spawning salmon by mid-Sep. (R. Sjolund)
Low water and freezing Nov/Dec
1983 Not inspected by DFO 50 0 BC Hydro staff (BR)
CN obsv@d holding on gravel near entrance in Aug - hspwng obsv@d
1982 Aug 12-14, 24, 25, Sept 8 21 seals Fisheries staff under study
Historically good PK producer, v. little change in CN escapements by BC Hydro staff on site and
over the yrs; spawning habitat - erosion effected by opening of biologist (BR)
power dam gates
1981 Periodically all season 27 BC Hydro consultant on site

Spawning at tailrace, base of falls & gravel bar immed d/s of falls.
Comprehensive study & spawning observations were conducted by biological consultants (D.B. Lister and
Associates). Water levels vary from very high to very low (BC Hydro).

1980 Missing stream summary sheet

1979 11-Sep heli 25 P.C. Harvey
13-Sep river boat (ilegible)
Limited spawning below dam at base of falls and gravel bar immed d/s falls
1978 N.O. N.O. P.C. Harvey
Spawn location same as above
1977 N.O. N.O. light T.B. Panko
predn
Spawn location same as above
1976 No date given Once by heli N.O. N.O. light DR Ross
predn
Spawn location same as above. Extremely limited spawning are below dam; possibility for enhancement
almost nil
1975 No date given Twice by air N.O. N.O. light P.C. Harvey
predn

Spawn location same as above. May be possible site for installation of
incubation boxes because of hydro facilities
1974 No date given Twice by air N.O. N.O. minor P.C. Harvey
predn
Spawn location same as above. Extremely limited spawning area below dam
Recommend including escapement figures in rpt for Ecstall River in future
YEAR  Dates inspected Method Reliability Pink Chum Chinook Predation Observer/Recorder
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1973 Twice by aircraft, once by river boat 50 20 N.O. L.S. Freeman
Spawn location same as above. Due to limitiation of this stream and available spawning are d/s of falls
and dam, potential for improved escapements or enhancement activities are almost nil

1972 31-Aug N.O. 50 N.O. L.S. Freeman
CN observed immed. below dam/ v. limited spawning area on this stream

1971 Twice by aircraft, once by river boat N.O. N.O. N.O. L.S. Freeman
Extremely limited spawning area immed below falls

1970 10-Sep N.O. N.O. N.O. Nil P.C. Harvey
Extremely limited spawning area immed below falls

1969 Aug 23, Sep 12,17,23 N.O. 1-300 1to50 Nil G.W. Lowdon

Limited spawning area below dam, distribution of spawning salmon is sparse flows normal, high during
heavy Aug rains

1968 Aug 24, Sept 8, 300-500 50-100 Nil G.W. Lowdon
18
Limited spawning area below dam, distribution of spawning salmon is sparse

1967 Aug 23, 30, Sep 100-300 1to50 N.O. Nil Not recorded
11

Only one area of spawning gravel below dam, approx. 2500 sq. yds; distribution of spawning salmon is
sparse, flows high

1966 Aug 29, Sept 11 1to 50 N.O. 1to50 Nil E.T. Kasmer (EK)
Only one area of spawning gravel below dam, remainder of stream too silty and tidally affected. Very few
fish reported from year to year.

1965 Not inspected by DFO 300-500 100-300 1to50 N.R. Rpt by powerhse staff (EK)

1964 28-Sep 1to 50 1to50 N.O. V.H.B. Giraud (VG)
Spawning in big pool below falls, flows high after mid-Sept

1963 2-Sep-22 500-1000 V.H.B. Giraud
Spawning below falls, flows normal to high

1962 12-Sep 1to 50 1to50 N.O. V.H.B. Giraud
Spawning in pool below falls, flows normal

1961 Periodically by patrolman T. Hnilica 50-100 1to50 N.O. T. Hnilica (VG)
Spawning on bars below falls, flows normal

1960 Periodically by patrolman T. Hnilica 1to 50 50-100 N.O. T. Hnilica (VG)
Spawning on bars below falls, flows above normal

1959 Periodically by patrolman T. Hnilica 300-500 1to50 N.O. T. Hnilica (VG)
Spawning on gravel bars below falls, flows above normal

1958 12-Sep 100 50 seals W. Strachan
Small spawning area on gravel bar below falls at powerhse, flows high,

1957 Aug, Sep, Oct 50-100 Nil D.E. Maclintyre

Approx. 300 yds of avail. spawning gravel in this stream, only minor spawning takes place yearly, 300 yds
from mouth of stream to dam, flows normal

1956 Aug 31, Sep 13 50 seals W. Strachan
Spawning on gravel bar below falls at powerhse, flows normal

1955 9-Sep 1000 to 2000 50-100 seals W. Strachan
Spawning on gravel bar below falls at powerhse, flows high

1954 Aug 27, Sept 7, 500 seals W. Strachan
18
Spawning on gravel bar below falls at foot of powerhse, flows high

1953 Aug 12, Sep 12, Oct 6 300-500 seals P.J. Sims

Possible some loss of spawning beds when power dam sluice gates opened, due to turbulence; flows
normal - controlled by dam; spawning evenly on available gravel - approx 300 yds at base of falls,
spawning beds close to power plant, some fish damaged by seals. No serious ice condition as tide water
and power plant overflow covers gravel. Good deep deposit gravel. Water not polluted. Parts of gravel bed
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show dry 2-3 ft during periods of low tides and dry weather when gates closed at the dam.

YEAR  Dates inspected Method Reliability Pink Chum Chinook Predation Observer/recorder

1952 9-Sep 500-1000 seals W. Strachan
Flows normal, additional note in pencil to check pink estimate of 500-1000
1951 2-Oct 300 seals, W. Strachan
trout
Flows normal
1950 25-Sep 200 trout W. Strachan
Just below falls on gravel bar, flows normal
1949 1-Sep-16 1000 seals, W. Strachan
trout
Pink spawn on gravel bar below the falls, flows normal
1948 19-Sep 300-500 trout W. Strachan
Even distribution of spawners, flows low
1947 Not recorded 500-1000 W. Strachan

Spawning about the same as in cycle year 1945

Range of Timing for Chinook, Pink and Chum

Chinook Pink Chum
Arrival in stream Early Aug - Aug 15 15-Aug
Start of spawn Early Aug - Sep 5 Aug 10 - Sep 5 16-Aug
Peak of spawn Late Aug - Sep 15 Late Aug - Sep 20 30-Aug
End of spawn Early Sep - Oct 31 Early Sep - Oct

Abbreviations

Reliability =low 1 2 3 45 high
N.O. = none observed

N.R. = none recorded
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APFENDIX C

STUDY AREA AND SITE PLAN DRAWINGS
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