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Executive Summary

Fish surveys were conducted between September 2010 and March 2011 in two
seasonally-flooded off-channel habitats in the Heart of the Fraser—the reach between
Hope and Mission--south of Hope BC, including Tom Berry Gravel Pit (TBGP) and
Delair Pond. Mark-recapture surveys were conducted in Delair Pond and TBGP using a
seine net and all fish were identified to species, counted, weighed and measured. Using
the Lincoln-Petersen mark-recapture method, fish were marked using upper and lower
caudal fin clips. Upon recapture, population estimates of an isolated section of TBGP, as
well as Delair Pond, were conducted. Minnow traps were also used in TBGP as a
comparison-tool in areas where a mark recapture was not possible. Seine net sampling
was also conducted in the Fraser River to compare species composition and condition
factor between fishes in the mainstem to those residing in off-channel habitats. Species
composition, overwintering survival, health, and growth of fishes were compared
between sites and previous studies over previous years including 2008/2009 and
2009/2010.

For 2011, all three study sites including TBGP, Delair and the Fraser River mainstem
comprised varying habitat qualities and quantities and had differing species

compositions. Fishes captured during sampling included salmonids, cyprinids, cottids,
and catostomids. TBGP contained two juvenile salmonid species, including Chinook
(Oncorhynchus tshawytscha) and coho (Oncorhynchus kisutch) as well as five non-
salmonid species. Delair Pond contained five salmonid species, including Chinook, coho,
sockeye (Oncorhynchus nerka), rainbow trout (Oncorhynchus mykiss), and cutthroat trout
(Oncorhynchus clarkii), and four non-salmonid. Fraser River sampling captured three
salmonid species, including juvenile Chinook, young-of-the-year chum (Oncorhynchus

keta), mountain whitefish (Prosopium williamsonii), and seven non-salmonid species.

It was determined that all Chinook and sockeye found in off-channel habitats were in

their second year class (1+), where as Chinook captured in the Fraser River were in their
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first year class (0+). This could be due to the fact that low freshet levels isolated fish in
off-channel habitats for another year, allowing them to grow older, whereas the same age
class of Chinook in the Fraser migrated. When compared to previous years, all juvenile
coho (0+) were larger during this study, and could be attributed to the lower freshet levels
restricting fish from entering or leaving, and therefore decreased the competition among
fish. All salmonid species found in each of the sites had low condition factors. This could
be due in part to a low flood regime, where adequate amounts of nutrients cannot enter

off-channel habitats during lower freshet levels.

The restoration potential of TBGP borrow-pit area was also considered in this study.
Through personal communications and observations it was determined that restoration
efforts, such as increasing the depth and connectivity of basins in TBGP and restoring

constant water flow, would improve the quality of salmonid habitat within the site.

Keywords

Salmon, salmonid, coho, Chinook, sockeye, redside shiner, prickly sculpin, largescale
sucker, common carp, Fraser River, Heart of the Fraser, off-channel habitat,

overwintering survival, Delair Pond, gravel reach, Tom Berry Gravel Pit, fish study.
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1.0 Introduction

1.1 The Fraser River

The Fraser River is the largest river system wholly contained within British Columbia
and the fifth-largest watershed in Canada. With its headwaters in the Rocky Mountains,
this stream spans a distance of 1,375 km and encompasses a watershed area of 233,100
km?, which drains approximately one fourth of the province of British Columbia (Gray
and Tuominen, 1998). The Fraser River crosses 11 biogeoclimatic zones en route to the
Pacific Ocean and is supported by 13 main sub-basin tributaries (Calbick et al., 2004).
The Fraser watershed is comprised of 50% of BC’s arable land and contains inputs from
forestry operations, pulp and paper mills, mining, agriculture, sewage, and gravel
extraction (Gray and Tuominen, 1998; Calbick et al., 2004; Chittenden et al., 2010).
Two-thirds of BC’s human population inhabits the Fraser Basin, with the vast majority

living in the Lower Fraser Region (Gray and Tuominen, 1998).

The Fraser River is recognized worldwide as its most productive salmon river (TCHRS,
2011) supporting five species of Pacific salmon. It is also the most productive fish-
bearing stream in British Columbia, supporting 59 fish species (Gray and Tuominen,
1998). The Fraser River has an average yearly flow of 3540m3/s (Chittenden et al., 2010)
with a uni-modal flood cycle, peaking in June due to large interior spring/summer
snowmelt. This leads to a significant increase in wetted-channel width and depths for up
to four months (Rempel, 1997). The Fraser Canyon separates the Fraser River into upper
and lower reaches and the high velocities therein act as a velocity barrier to many fishes
(Chittenden et al., 2010). The lower portion of the Fraser downstream of the Fraser
Canyon, particularly the stretch from Hope to Mission, is recognized as the most
biologically productive stretch of this stream and is also often referred to as the “Heart of
the Fraser” (Rosenau and Angelo, 2007). It is also known as the gravel reach of the

Fraser River.



1.2 The Fraser River Gravel Reach

The gravel reach, or Heart of the Fraser, as coined by Mark Angelo (Angelo, 2006) is the
remaining extant undyked and free-flowing alluvial floodplain of the Fraser River that
stretches from Hope to Mission (Fig. 1; Rosenau and Angelo, 2007). The floodplain is
characterized by a broad U-shaped valley bottom carved out by past glacial activity
(Rosenau and Angelo, 2007). Emerging from its narrow confines within the Fraser
Canyon, the increasingly-lessening gradient of this reach allows the Fraser River to
deposit the gravel component of its sediment load throughout the upper Fraser Valley
(Rice et al., 2009). This section of river is unique because it contains multi-threaded
wandering gravel bed channels that are separated by established vegetated islands and
unstable gravel bars (Li et al., 2008; Rice et al. 2009). While being constrained by flood-
prevention defenses (e.g., diking bank hardening, training), the active channel is 1-2km
wide with an average of 10m deep at the thalweg (Rice et al. 2009). The gravel reach
ends at Mission where a sharp reduction in gradient and a widening of the floodplain
creates a gravel-sand transition and the river turns into a single-thread sand-bed channel
(Ellis and Church, 2005; Li et al., 2008).

Silver Creaks,

Idergrave,sAbbotsford, 2= =
: : | %

|:| - The Gravel Reach

Figure 1. The gravel reach of Fraser River stretching from Hope to Mission.



The gravel reach section of the Fraser River has the highest diversity of fish species when
compared with any other freshwater ecosystem in BC. Approximately 30 species of fish
use the reach for at least one stage, and often more, of their lifecycles (Table 1; Rosenau
and Angelo, 2007). The reach directly supports five Pacific salmon species including
BC’s largest runs of pink salmon (Oncorhynchus gorbuscha), the largest chum (O. keta)
spawning habitats in southwest BC, juvenile Chinook (O. tshawytcha) rearing areas, as
well as migration pathways for runs of coho (O. kisutch), and some of the largest
spawning runs of sockeye (O. nerka) in the world (Northcote and Larkin, 1989). Other
salmonid species that are found in the Heart of the Fraser include steelhead trout (O.
mykiss), cutthroat trout (O. clarkii), bull char (Salvelinus confluentus), and mountain
whitefish (Prosopium williamsonii). The reach is also home to BC’s largest white
sturgeon (Acipenser transmontanus) populations as well as many other species of fish
including species from families Gasterosteidae, Cottidae, Petromyzontidae, Clupeidae,
Ictaluridae, Cyprinidae, Catostomidae, Acipenseridae, Centrarchidae, and Osmeridae
(Rosenau and Angelo, 2007). This great diversity of fishes is due, in some extent, to the
wide range of physical and hydrological variability contained within the reach, and

characterized by the multitude of secondary channels and off-channel habitat (OCH).

Secondary channel networks and seasonally-flooded off-channel habitats provide many
fish species with a variety of habitat requirements that are often lacking in single-uniform
channels. These secondary channel-habitats are often rich in nutrients, support a variety
of invertebrate species, and provide the foundation for high biological productivity
(Rosenau and Angelo, 2007). OCH also provides species refuge from high water
discharge velocities that are found in mainstem channels and can increase overwintering
survival rates of juvenile salmonids (Blackwell et al., 1999). Juvenile coho utilize OCH
as post-emergent fry, in advance of mainstem spring and summer freshet events, and as
overwintering habitats (Lister and Finnigan, 1997). While coho and chum are the
salmonid species most often associated with OCH, including the Fraser River gravel
reach, Chinook, sockeye, steelhead, and cutthroat trout, among others, are known to use

OCH during part of their life stages (Lister and Finnigan, 1997).



In the case of the Fraser River gravel reach, water levels increase in spring/summer when
mountain snow melts and floods across much the remaining flooplain (Rosenau and
Angelo, 2007). This inundated OCH along the Fraser River is then connected to the main
channel, thus allowing fish to enter these areas. When the Fraser River freshet-water
levels drop, fish are often trapped within these habitats due to a lack of connection with
the main channels and are, thusly, forced to overwinter. OCH within the Fraser River
gravel-reach geographic area constitutes key rearing and feeding grounds, as well as
spawning habitat for many fish species (Rosenau and Angelo, 2007). However, many of
these habitats have declined in abundance and productivity due to changes in the physical
landscape of the floodplain as a result of landscape development and isolation from the

active channel of the Fraser River gravel reach (Rosenau and Angelo, 2001).

The Heart of the Fraser is under stress from local-urbanization, resource extraction,
agriculture, and industrial development (Rosenau and Angelo, 2007). Since human
colonization of the Fraser Valley began in the 1880’s, the Fraser River has been exploited
and its biological and physical diversity has decreased (Rosenau and Angelo, 2007). With
the loss of this diversity comes a decline in the plant and animal species and the habitats
they support (Rosenau and Angelo, 2007). Many riparian and floodplain areas on the
Fraser River have been isolated from spring and summer freshets due to land
development, dyking, and draining (Rosenau and Angelo, 2007). The construction of
roads and dykes alters stream channels, simplifies the stream course and cuts off side
channel habitats (Harvey, 2008). When freshwater habitats are compromised fish
populations can become reduced, restricted in range, or extirpated (Harvey, 2008). The
declining number of fishes and salmonids, in particular, in the Fraser River and the gravel
reach reinforces the need for conservation and protection not only of the different species,
but also their habitats. Preserving and restoring habitat used for spawning and rearing is

critical to ensure survival of salmonid species (Bailey et al., 2010).



Table 1. Fishes found in the Heart of the Fraser. * signifies a non-native species; R
signifies a species of rare occurrence; L signifies a species at risk listed by federal and/or
provincial agencies. (Source: Rosenau and Angelo, 2007).

Salmon, trout, char and whitefish
(Families Salmonidae, Coregonidae)

Minnows
{Family Cyprinidae)

sockeve salmon Omeorfymehis nerka

northern pilkeminnow
Ptychochielus oregonsansis

Chinook salmon Oncorfunchus tshavwischa

peamouth chub Mochedfus cairinus

chum salmon OAE0ATWTETLS Katd
coho salmon Oncorfvaohus Ksurch

leopard dace Ahimichtfiys falcatus
longnose dace Afmichthys calarciae

pink salmon Oacarfynchis gorbuscha

redside shiner Fichardsonivs balteatus

steelhead trout Gneorfynehus mykiss

brassy minnow Hybognathus hankinsoni L

cutthroat trout Fegorfanehus clarkii L

common caep G ROrmus canpio*

bull char Sa/velinus confivenius L
mountain whitefish Prosogifum willfamsans

Suckers (Family Catostomidae)

mountain sucker Calosfomis platyrhynehus L

Sticklebacks (Family Gasterosteidae)

larpescale sucker Catostomus macrocheilus

threespine stickleback &asferostous acileatus

bridgelip sucker Lalostomus columbianus R

Sculping (Family Cottidae)
prickly sculpin Coffus 35per

Sturgeon (Family Acipenseridae)
white sturgeon Acipgnser transmonianus L

coastrange sculpin Coltus aleulicus

green sturgeon Acipgnser medirastris R L

Lampreys (Family Petromyzontidae)

sunfish {Family Centrarchidae)

pacific lamprey Lampetra fridentata
river lamprey Lampelra ayresii

black crappie Pomoxis nigromaculatus* R

amelts {Family Osmeridas)

Herrings (Family Clupeidae)

eulachon Thalefchithys pacificus L

american shad A/083 sapidissima ™

longfin smelt Spirinchus thalsichtys R

Gatfish (Family Ictaluridae)
brown bullhead Amieurus nebulous™




1.3 Previous Studies

Previous studies by the British Columbia Institute of Technology’s (BCIT) Fish, Wildlife
and Recreation Program (FWR) were conducted in the Heart of the Fraser at Hope, BC,
during 2008/2009 (Fig. 2; Frake et al., 2009) and again in 2009/2010 (Fig. 2; Bailey et
al., 2010). These projects were aimed at understanding fish ecology and utilization of off-
channel habitats through fall and winter. The 2008/2009 study assessed Delair Pond and
the 2009/2010 project studied both Delair and Connal ponds. The off-channel habitats
that these ponds comprise are flooded seasonally during the spring/summer freshet of the
Fraser River, but are largely isolated once the mainstream declines in discharge in late
summer or fall. The freshet connectivity to these off-channel areas allows for the
movement of fishes between the active channel and these floodplain habitats these at

certain times of the year.

ol Delair Pond

&*T

Figure 2. Previous study sites assessed by the British Columbia Institute of Technology’s
(BCIT) Fish, Wildlife and Recreation Program, which were conducted in the Heart of the
Fraser, Hope BC. Studies include 2008/2009 (Frake et al. 2009) and 2009/2010 (Bailey et
al. 2010). 2008-2009 sites included Delair Pond and the Fraser River Sampling Site.
2009-2010 sites included Dealer Pond, Connell Pond, Bristol Backchannel, and the
Fraser River Sampling Site. (Source: Bailey et al. 2010).



The purpose of the 2008/2009 FWR study of Delair Pond was to assess fish survival and
productivity of an enhanced side channel during the fall and winter period, when it was
isolated from the mainstem Fraser River after spring/summer freshet (Frake et al., 2009).
The study determined fish composition and tracked overwintering survival and growth.
Five species of non-salmonids and seven species of salmonids were captured during the
study (Table 2; Frake et al. 2009). Numbers of salmonids decreased over the course of
the project with juvenile Chinook faring the worst starting with a population of 2,217
(95% CI 1992-2520) in the fall, dropping to 197 (95% CI 185-210) in early winter and
then down to15 individuals in the spring. The Fraser River mainstem was also sampled to
compare average size and condition factor between Chinook in the Fraser River and
Delair Pond. Frake et al. 2009 found Chinook in the Fraser River in both fall and spring
to be significantly larger then Chinook caught in Delair Pond.

The 2009/2010 FWR study looked at composition and overwintering survival rates of
various species of fish Delair and Connal Ponds. The findings were aimed to assist in the
decisions surrounding rehabilitation and conservation of salmonid habitat (Bailey et al.,
2010). Bailey et al. (2010) found that seven species of non-salmonids, and three species
of salmonids utilized Connal Pond (Table 3). In 2009/2010 five species of non-salmonids
and five species of salmonids were found in Delair Pond (Table 3; Bailey et al., 2010).
The results of the assessments of the ponds were compared to samples of Chinook taken
on the Fraser River mainstem for 2009/2010. They found Chinook on the Fraser River,
caught in the fall, had a higher condition factor than Chinook caught in Delair or Connal
Pond, with Connal Pond Chinook having a higher condition factor than Chinook caught

in Delair Pond.

Sampling of Bristol Backchannel, a near-by habitat, which is always connected to the
active channel, was also conducted as an initial evaluation of fish utilization in this type
of habitat (Bailey et al., 2010). This occurred in order to make a comparison to the off-
channel study sites that were normally disconnected to the Fraser mainstem throughout
the lower-discharge parts of the year.



Results of fish’s growth and survival from the 2009/2010 study were compared to the
work conducted by Frake et al. (2009). The results of Bailey et al. (2010) for Delair Pond
were similar to findings of Frake et al. (2009), although Chinook fared much better in

2009/2010 than they had in the previous year, having a population decline of 85% as

compared to 99 % the previous year (Bailey et al., 2010). Of note, other salmonid species

were much less abundant at the start of fall in 2008 than they were in the same season in

2009. This may have been due to the lower freshet in 2009 and less access to perimeter

floodplain habitats in this year.

Table 2. Delair Pond salmonid population estimates September 2008 to April 2009.
Source: Frake et al. 2009.

Early Fall Early Wintar Early Spring
Species 05% 85% 85%
Population | Confidance | Population | Confidence | Population | Confidence

Estimate Interval Estimate Interval Estimate Interval
Chinook 2217 1592 - 252 197 185 - 210 15 nja*+*
scho 671 507 - 774 631 561 - T30 429 415 - 444
SOCKEYE O 662 - 2469 560 513 - 621 400 385 - 416
mountain
whitefish [ 4-11 4 4-4 s 5-3K
steelhead trout 2* 2-2 1* n'a® 3 1-14
Dally Varden 1* 1-1 n'a** n/a** n'a®* n'a**
cutthroat trout 5 2-18 * n/a® nfa** n/n**

*minimum estimate
**none canght during session

***extreme and unreliable values result because too few individuals were caught



Table 3. Delair Pond salmonid population estimates September 2009 to April 2010.

Source: Bailey et al. 2010.

Early Fall Early Winter Early Spring
Species 95% 95% 95%
Population | Confidence | Population | Confidence | Population | Confidence
Estimate Interval Estimate Interval Estimate Interval
Chinook 1504 1168 - 2275 308 303 -314 222 220 -224
cohio 646 520 - Bal 268 257 - 280 183 180 - 187
sockeve 108* n'a* G ma* a* wa®
steelhead trowt 1 fifa 1 f'a nfa®* nfa**
cutthroat trout 1 f'a 2* a* 2* wa*®
mountain whitefish fa*= ri/a* 1 f'a 1 nfa

*minimum estimate

**none caught during session

While the BCIT FWR studies were conducted over the last few years, Fisheries and
Oceans Canada (DFO) also conducted a mark-recapture minnow trap study in February
and March of 2000. The results of this earlier assessment indicated a coho pre-smelt
population of 2,083 fish (Gidora, 2010); this contrasts greatly to the relative lack of coho
juveniles in the more current FWR studies. Unfortunately, no size measurements of the
fish were recorded or confidence intervals of the population estimates were calculated in
the 2000 DFO investigation. Similar to some of the more current work, the DFO
assessment had an incidental catch of 135 sockeye juveniles, five suckers (Catostomus
spp.), two rainbow trout (O. mykiss), and one sculpin (Cottus spp.) on the first capture
and 48 sockeye on the second capture (Frake et al., 2010; sourced from Gidora, 2009).

2.0 Purpose and Objectives

The objective of our 2010/2011 study was to assess the species composition, utilization,
growth, and overwintering survival rate of fishes in an old aggregate-extraction site
located nearby to these earlier British Columbia Institute of Technology study sites and
along the Fraser River; this new location is known as Tom Berry Gravel Pit (TBGP). For
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comparison purposes and continuity, Delair Pond was also studied again, by us, in
2010/2011. Our project continued on the research themes undertaken on the earlier BCIT
FWR Heart of the Fraser studies by Frake et al. (2009) and Bailey et al. (2010). Studying
aquatic attributes in off-channel locations was undertaken in order to have a better
understanding of fish utilization and species composition in these off-channel habitats.
We, again, sampled the Fraser River mainstem and the goal of this sampling was to look
at species composition, sizes of fish and see how they differed from the off-channel
habitats that were sampled.

TBGP was selected as a new site for off-channel pond investigations for 2010/2011
because it provided an opportunity for assessing a completely man-made water body.
TBGP was an historic gravel-extraction site for the Coquihalla Highway Construction.
Gravel removal in the 1980°s left behind as an area that contains a variety of differing
landscape elevation and basins that become inundated during spring/summer freshet but
are subsequently isolated from each other and the mainstem during lower water flows.
Fish that enter this habitat during spring freshet become trapped during the subsidence of
the flood and can potentially die if the isolated pond they enter dries up. Predation by
fish-eating birds may also be considerable. A secondary purpose of our project was to
look at the possibility for restoration of TBGP in order to prevent the potential
overwintering fish mortality when ponds get isolated and/or dry up. No studies had ever
been conducted on the TBGP site prior to our investigation (Misumi, 2010). In order to
comprehensively provide an understanding of the habitat capability, we developed
bathymetric profiles of the water bodies in the TBGP and mapped their probable

spring/summer freshet connectivity to the Fraser River mainstem.
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3.0 Study Area

Our study area for 2010/2011 was located in Hope, British Columbia, in the upper
reaches of the Heart of the Fraser (Fig. 1). Three sites were studied including Tom Berry
Gravel Pit (TBGP), Delair Pond, and the Fraser River mainstem (Fig. 3). TBGP and
Delair Pond are normally both inundated during spring/summer freshet when mountain
snow melts increasing discharge levels (Fig. 4) and primary stream levels (Fig. 5) and
floods much of the remaining Fraser River floodplain. The Fraser River discharge, at this
time of year, reaches an average of 6970m?/s, but can often be well above 10,000m?/s at
peak freshet. At the Hope hydrometric station, freshet water levels, reach an average of
7.48m, as compared to low winter/early spring flows at a base average of 835m?/s and
3.48m (Environment Canada, 2010). Again, during large freshets the water-surface
elevation can be several meters greater than the long-term average. By late summer/early
fall the Fraser River discharge and water levels drop and the floodplain study sites

become isolated.

Fraser River Sampling Location Q‘

Al
Y

District of Hope
Pollution Control Center|

W =
ilverhope Confluence #

R E AN e
{ Tom e Gravel Pit

Figure 3. The 2010/2011 BCIT Fish, Wildlife and Recreation Hope Project study sites.
This included: Tom Berry Gravel Pit, Delair Pond, the Fraser River Mainstem sampling
location. The Pollution Control Centre, Silverhope Creek, and the Wendy Thompson
Research Station are also shown.
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Figure 4. Water discharge (m®/s) of the Fraser River near Hope BC (Water Survey of
Canada Gauging Station 08MF005) from May 2008 to March 2011. The mean and
minimum data was sourced from data collected from 1912 to 2009 (Environment Canada,
November 2010). Freshet occurs at peak flows, approximately between May and July
each year.
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Figure 5. Primary water level (m) of the Fraser River near Hope BC (Water Survey of
Canada Gauging Station 08MF005) from May 2008 to March 2011. The mean and
minimum data were sourced from data collected from 1912 to 2009 (Environment
Canada, November 2010). Freshet occurs at peak flows, approximately between May and
July each year.
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3.1 Tom Berry Gravel Pit (TBGP)

Tom Berry Gravel Pit (TBGP) (Fig. 6) is located in the District of Hope, just west of the
District of Hope Pollution Control Center. The gravel pit was created in 1986 when
aggregate was extracted from the site for use in building the Coquihalla Highway. For the
purpose of this study, we separated the gravel site into two study sites, TBGP-1 and
TBGP-2.

TBGP becomes inundated during spring/summer freshet, and then isolated from the
Fraser River mainstem as the spring/summer flood levels recede (Misumi, 2010). Fish
that enter the pond during freshet levels must remain in the pond over winter if they do
not leave before the connectivity to the main river is cut off and isolating the pond; thus,
for anadromous fish, they cannot migrate downstream to the estuary and the ocean if they
wait too long to emigrate.

Vegetation surrounding TBGP is typical of the Coastal Western Hemlock zone
(Meidinger and Pojar, 1991). Deciduous vegetation includes, black cottonwood
(Populous balsimifera), paper birch (Betula papyrifera), red alder (Alnus rubra),
snowberry (Symphoricarpos albus), willows (Salix sp.), bigleaf maple (Acer
macrophyllum.), red-osier dogwood (Cornus sericea), and salmonberry (Rubus
spectabilis). Coniferous species include Douglas-fir (Psuedotsuga menziesii), grand fir

(Abies grandis) and western red-cedar (Thuja plicata).
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Figure 6. Tom Berry Gravel Pit (TBGP) site, encompassing 8.1 ha, is just west of the
District of Hope Pollution Control Centre and Silverhope Creek. The area was split into
two sampling sites for the 2010/2011 BCIT FWR Hope study; TBGP-1 and TBGP-2.
Also shown is the estimated wetted channel at spring freshet and the likely point of water
entrance.

3.1.1 Tom Berry Gravel Pit 1 (TBGP-1)

The largest water body in the Tom Berry Gravel Pit site was referred to as TBGP-1 (Figs.
7 and 8); this was an isolated pond within the greater TBGP aggregate extraction site
(Fig. 6). The depth of the pond’s benthic surface was variable, containing four basins that
were separated by underwater gravel and mud bars. These basins become isolated from
each other when water levels drop, exposing areas of gravel and stretches of mud. We
separated TBGP-1 into two sections (A and B) and four basins (a,b,c,d) (Fig. 8). At low
pond water levels, the various sections were separated because of the difference in
elevation of the pond benthic topography. Section-B was slightly higher in elevation then
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Section-A. During lower water levels in March 2011, water was observed flowing from
Section-B into Section-A, temporarily raising the water level of Section-A while
lowering the level in Section-B. TBGP-1 had a maximum depth of 2.09m (Basin-b)
during early spring, on March 20, 2011 and with the Fraser River having a discharge of
802 m*/s.

Figure 7. Tom Berry Gravel Pit 1 on October 9, 2010, looking east towards the Pollution
Control Centre. Photo by: Stephanie Ells, 2010

- Section Division - Approximate size of Deep Basins

Figure 8. Tom Berry Gravel Pit -1 (TBGP-1) divided into Sections-A and -B, and Basins
a,b,c,d for the purpose of the 2010/2011 BCIT FWR Hope study. Section-B is higher in
bottom elevation than Section A. Basins a,b,c,d are areas of TBGP-1 where depth was
notably deeper than Sections A and B. Basin a and b were the locations of fall and spring
seine sampling.
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3.1.2 Tom Berry Gravel Pit 2 (TBGP-2)

TBGP-2 was a small pond located in the eastern portion of the TBGP site (Fig. 6) During
low water levels, TBGP-2 was separated into a series of four small basins divided by
gravel bars. When the basins are connected during higher water levels, fishes intermingle
among the basins. The basins within TBGP-2 were referred to as a, b, ¢, and d (Fig. 9).

Figure 9. Tom Berry Gravel Pit 2 separated into four basins labeled a, b, c, d for the
purpose of the 2010/2011 BCIT FWR Hope study.

3.2 Delair Pond

Delair Pond (Figs. 10 and 11) is located within a man-made side-channel known as
Delair Side Channel, in the District of Hope, BC. The site is best accessed via the Delair
farm at 62180 Delair Road. The Delair Pond is hydraulically connected to the Fraser
River mainstem in a downstream direction, via the Delair Side Channel, at two points
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along the river during spring/summer freshet (Fig. 11). As water levels drop, Delair Pond
is isolated from the Fraser River and the Delair Side Channel dries up, and fishes trapped

in the pond are forced to overwinter until it reconnects to the Fraser River during the next

spring freshet.

ik fi’-fgs X
ng west. This photo was taken October 10, 2010 after a
heavy rainfall event. Water levels on this day were the highest recorded during the

2010/2011 study period. Photo by Stephanie Ells, 2010.

O - Study Site - Estimated Wetted Channel at Spring Freshet

<«— - Direction of Flow ¥ - Estimated Point of Water Entrance at Spring Freshet

Figure 11. Delair Pond located in the Delair side-channel on the south bank of the Fraser
River at 62180 Delair Road, Hope BC. The yellow line indicates the wetted channel
known as Delair Side Channel and the red stars indicate the site of water entrance from
the Fraser River.
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The Delair Side Channel was originally constructed by RivTow Straits Ltd. for log-boom
storage in 1959 (Frake et al., 2009; sourced from Delair, 2009). After the mid-1960’s, a
rock and gravel dyke was further constructed at the upstream end of the channel cutting
off Fraser River inflow; subsequent sediment deposition and vegetation growth began to
fill in the channel (Frake et al., 2009; sourced from Delair, 2009). Several decades ago
and over several years, the property owners, the Delairs, observed that fishes were
becoming stranded when the channel dried up during the winter. Jack Delair contacted
the Department of Fisheries and Oceans (DFO) and initiated a site visit to determine if a
permanent solution to prevent fish mortality could be undertaken (Frake et al., 2009;
sourced from Delair, 2009). In 1995, enhancement of the site began. It involved digging
out the east end of the channel, using an excavator, to create a permanently wetted pond.
The enhancement also included placing in a fish shelter in the pond to create cover
habitat. The shelter was constructed out of foot long plastic tubes enclosed in netting, and
which was sunk at the east end of the newly created pond and secured in place by a
concrete block (Bailey at al., 2010; sourced from Foy, 2010). The pond has been known
as Delair Pond ever since (Frake at al., 2009; sourced from Foy, 2008).

Delair Pond site is located in the Coastal Western Hemlock biogeoclimatic zone
(Meidinger and Pojar, 1991) and the vegetation is typical of this zone. Deciduous
vegetation includes black cottonwood, paper birch, red alder, snowberry, willows,
broadleaf maple, red-osier dogwood, and salmonberry. Coniferous species include
Douglas-fir, grand fir, and western red-cedar. Reed canary grass extends from the water

edge’s to the tree line.

3.3 Fraser River Seine Site

Assessment of the fishes utilizing the mainstem of the Fraser River (Fig. 12) was
conducted on a gravel bar adjacent to the Wendy Thompson Research Station at 64043

Tom Berry Road, Hope BC (Fig. 3). The site was located approximately 0.5 km upstream
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from the Silverhope Creek confluence into the Fraser River (Fig 3). This site was also
sampled during the previous 2008/2009 and 2009/2010 FWR studies.

Figure 12. Fraser River main-stem seine location, on November 6, 2010, looking
upstream towards the District of Hope. Photo by Stephanie Ells, 2010.

4.0 Sampling Methodology

4.1 Sampling Session Dates

Sampling of fishes at TBGP in 2010/2011 was conducted in two sessions, fall and early
spring (Table 4). Two seine samples, using a 30 m seine net, (in TBGP-1 Basins a and b)
and one day of minnow trapping were conducted on TGBP-1 in both fall and spring to
determine fish-species composition and condition factor. For TBGP-2, during the fall
sampling, fishes were captured with a 30 m seine net, marked, and recaptured one week
later. Minnow trapping was conducted in one session on TBGP-2a in the spring.

Fishes in Delair Pond were sampled once each during the fall and the winter/spring.

Fishes were captured using a 30 m seine net, sweeping the full length of the pond, with

20



one day of sampling utilized for marking the fishes and a second sampling day to collect
recapture data. Recapture occurred three weeks after the mark phase in the fall and one
week after the mark phase in the spring. Sampling of fish, using seining, was conducted
on the Fraser River mainstem, during both day and night, during both fall and spring. Day
seines were conducted around 9:00 hours in the fall and 16:00 hours in the spring, while

night seines were conducted just before midnight in both fall and spring.

Bathymetric mapping and collection of random depth data were also collected on TBGP-
1 on March 19 and 20, 2011 (Table 4). Additional water quality information on TBGP-1

and TBGP-2 was also collected on days when no fish were sampled (Table 4).

Table 4. Fish capture, site mapping, and additional water quality sampling dates for our
four study sites. Fish marking dates are indicated by fin clip data (UC= upper caudal,
LC=lower caudal) and R indicates recapture dates. Site-mapping dates were for
bathymetric measurements. Additional water quality sampling dates took place on days
when no fish were sampled.

Sampling Fish Sampling Dates
Period | Tom Berry Pit#1 | Tom Berry Pit #2 Delair Pond Fraser River
Oct 2, 2010 Oct 3, 2010 (UC) | Oct 10, 2010 (UC) | Nov 6 (Day)
Fall Nov 7, 2010 Oct 9, 2010 (R) Nov 6, 2010 (R) Nov 6 (Night)
Nov 12, 2010
Early Mar 19, 2011 Mar 19, 2010 Mar 18, 2011(LC) | Mar 18 (Night)
Spring | Mar 20, 2011 Mar 23, 2011 (R) | Mar 18 (Day)
Sampling Site Mapping Dates
Period | Tom Berry Pit#1 | Tom Berry Pit #2 Delair Pond Fraser River
n/a Nov 20, 2010
Fall n/a n/a
Early Mar 19, 2011 n/a n/a n/a
Spring | Mar 20, 2011
Sampling Additional Water Quality Sampling Dates
Period | Tom Berry Pit#1 | Tom Berry Pit #2 Delair Pond Fraser River
Oct 3, 2010 Oct 2, 2010
Fall Oct 9, 2010 Nov 7, 2010 n/a n/a
Nov 11, 2010 Nov 11, 2010
Nov 20, 2010
Early Mar 23, 2011 Mar 20, 2011 n/a n/a
Spring Mar 23, 2011
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4.2 Fish Capture and Mark-Recapture

Fish were captured using seines and minnow traps from TBGP-1 during fall and early
spring. These samples were used to determine species composition and to compare
condition factor of fishes between these seasons. Species composition and condition
factor were also compared to assessments undertake in our other study sites in 2010/2011

as well as sampling undertaken in previous years.

Two seine-sampling sessions were conducted in fall and spring in TBGP-1. A 30-m seine
(Fig. 13) was manually dragged across Basin a, and the ends were brought together along
the shore. Captured fish were held in a holding pen created by placing the net on garden
stakes hammered into the ground (Fig. 14), until transferred to the processing area in 20L
buckets. The second seine, on Basin b was undertaken by boat in fall and by wading in
spring. The seine net was deployed from the boat, which was paddled across Basin b in a
semi-circle. Minnow trapping was also conducted to sample fishes. Forty minnow traps
(Fig. 15) were baited with salmon roe in the afternoon and placed along the shoreline of
TBGP-1. In all sessions, the traps were left over night, and the fish were collected in 20L

buckets and processed the next morning.

A 30-m seine net (Fig. 13) was used to sample TBGP-2 in the fall a 30m seine net. The
net was pulled manually across the middle of the pond and the ends were drawn together
in a circle along the shore. This was done once at either side of the pond during the
recapture phase due to a dividing gravel bar that the seine net could not be deployed over.
Captured fish were held in a holding pen created by placing the net on garden stakes
hammered into the ground (Fig. 14), until transferred to the processing area in 20L
buckets. In the spring, ten minnow traps (Fig. 15) were baited with salmon roe in the
morning and placed in TBGP-2a. The traps were left for the day and checked in the

afternoon of the same day. Fish were collected in 20L buckets and processed.
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Figure 13. Three-panel, 30m seine net with weighted led line (bottom) and float line (top)
used to capture fish in the 2010/2011 BCIT FWR Hope study. (Source: Bailey et al.,
2010; photo by: Hajar Courteau)

Figure 14. Holding pen fr captured fih. Two garden stakes were hammered into the
ground to hold up the 30m seine net so fishes could not escape. Photo by: Stephanie Ells.
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Figure 15. Forty minnow traps were baited on the afternoon Nov. 11, 2010 with salmon
roe before being placed into Tom Berry Gravel Pit to be left overnight. Photo by:
Stephanie Ells.

Fish-sampling methodology at Delair Pond (Fig. 16) utilized methods described in Frake
et al. (2009) and Bailey et al. (2010). A 30m seine net (Fig. 13) was pulled manually
across the middle of the pond and the ends were drawn together in a circle along the
shore. Captured fish were held in a holding pen created by placing the net on garden
stakes hammered into the ground (Fig. 14). In the fall, during the mark phase, pole
seining was also conducted on a small section of shallow water connecting to the west
end of the pond. The pole seine was manually dragged through the water and looped

together. Captured fish were placed in a 20L bucket for processing.
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Figure 16. Seining of Delair Pond on Nov. 10, 2010. A 3
the pond to capture fish for sampling. Photo by: Heather Hutchinson.
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Om seine net was dragged across

Seining in the Fraser River mainstem (Fig. 17) consisted of having one end of a 30m
seine net (Fig. 13) attached to an inflatable boat, while the other end was tied to a rope
that was being held on shore. The boat was paddled towards the center of the channel at a
ferry angle and then paddled downstream parallel to shore while the net was manually
deployed from the stern of the boat. The boat was then paddled back to shore, and both
ends of the net were brought together. Fish were collected from in 20L buckets for
processing. Both fall and spring day and night seining-sampling sessions in the Fraser
River were conducted three times, moving further downstream for each subsequent seine
haul. Fishes caught from the Fraser River were placed in 20L buckets full of water and
immediately processed.
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Figure 17. Nov. 6, 2010 day seine on the Fraser River. Net was deployed from an
inflatable kayak, which was paddled upstream. Once the net was deployed the boat was
then moved downstream with the current and paddled back to shore. Two people
remained on shore to act as anchors. Photo by: Stephanie Ells.

For the seine samples, fishes immediately ready to be processed were placed in 20L
buckets full of water. This comprised of a subset of the catch of any given seine haul as
only a small number of fish were taken at a time in the bucket while the rest remained in
the holding pen in order to ensure maximum survival. Water was refreshed in the buckets

if fishes were showing signs of stress.

For the minnow trappings, one trap was processed at a time. Fish caught in the trap were
placed in 20L buckets full of water and the same processing steps were taken as those
captured by seining in order to ensure maximum survival. For all sampling sessions, fish
were placed in plastic viewing containers to help with identification (Fig. 18); a

dichotomous key (McPhail, 2007) was used to confirm species ID.
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v
Figure 18. A Chinook being placed in the clear plastic viewing container for
identification during the initial capture phase on Delair Pond.

Voucher specimens were collected and retained if specimens could not be identified in
the field. Specimens were stored in 10% formalin and later identified to species by Dr. M.
Rosenau and Dr. J.D. McPhail. All salmonids, and the first 30 of all non-salmonid
species, were weighed (grams) with an electronic scale and measured (millimeters) to
fork length (total length for sculpin species). All fish-parameter data were recorded on
pre-made field cards. These data were used to calculate body condition factor at each site

for comparative purposes.

Population estimates were calculated using the Lincoln-Peterson Mark-Recapture
Method. The estimates, along with 95% confidence intervals for population size, were
determined by entering collected data into the online Lincoln-Peterson Mark-Recapture

Applet at: http://people.hws.edu/ryan/Ryan/Pages/Petersen2.html.

The Lincoln-Peterson method assumes the following:

e The population is sampled only twice; once initially to mark a subset and again,
later, to count the number of recaptures.

e The population is closed during the sampling period.

e Each individual in the population has an equal probability of being captured.

e The mark used to identify the individual does not harm the animal or reduce the
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chances of it being captures again in the second session.

It is our opinion that none of these key assumptions were significantly violated during our

study.

Data required for the analysis are:
n; = total number of marked and released individuals during the initial mark phase
n, = total number captured in the recapture phase

m, = total number found marked in the recapture phase

Total population size (N) was calculated using:

n+1n+1
g A Dm D
Mo +1
95% confidence intervals for population were calculated. The following equation was

used to calculate plus and minus values (W1 and W2):

p=my+ny

To obtain the 95% confidence values for N, W1 and W2 were divided into n.

This method of population estimation was conducted in the fall and spring for both Delair
Pond and in the fall on TBGP-2. During the marking phase, all fishes (except sculpin
species; mark-recapture on sculpins was not conducted) had their upper caudal fins
clipped in the fall, and lower caudal fins clipped in the spring. For the recapture phase,
sampling was conducted no later than two weeks for fish in TBGP-2 and Delair Pond in
spring, and four weeks in the fall on Delair Pond (two weeks later due to unforeseen

circumstances). Once fish were captured the second session, caudal fins were checked to
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determine if the fish was marked, and fishes were tallied and recorded by species as

clipped or not clipped.

Condition factor (K) was calculated for Chinook, and coho salmon, to provide an
understanding of their overall health. A K factor of less than one indicates poor health
while a K factor of greater than one suggests good health (Williams, 2000). Condition

factor was calculated with the following equation:

W x 100,000
K = I3

W = weight (g)
L = length (mm)
100 000 = scaling factor

4.3 Physical Parameters

Water temperatures were recorded using three Tidbit v2 Temp data loggers. These were
placed in the Fraser River mainstem, as well as TBGP-1 and TBGP-2, for the duration of
the project. The data loggers were secured in the hollows of concrete blocks and roped to
another concrete block on shore for security, and then sunk into the water. Data loggers
were placed in the Fraser River and in TBGP-1 October 2, 2010 and in TBGP 2, October
9, 2010. The data loggers recorded water temperature (in degree Celsius) at 15-minute
intervals during the study period and this information was downloaded to a computer for

analysis at the end of the field-sampling period.
Using a handheld, Hach Senslon 156 meter, pH, conductivity, dissolved oxygen, and air

and water temperatures (degrees Celsius), were recorded at surface levels on TBGP-1,

TBGP-2, and Delair Pond, for each site visit. Turbidity was also recorded using the Hach
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2100P Turbidimeter. Water-elevation staff gauges were placed into TBGP-1 and TBGP-2

for the duration of the study and changing water levels were recorded at each site visit.

4.4 Site Mapping

A topographical map from BC Water Surveys Unit and Canada-BC Floodplain Mapping
Program was analyzed to assess the elevations of TBGP and Delair Pond. The
topographical information, with elevations accurate to 1 m, was used to estimate the path
of water into TBGP during spring freshet. The map was also used to determine if both

study sites were inundated at the same time.

Bathymetric measurements were undertaken on TBGP-2a in the fall and sections of
TBGP-1 in the spring. A 3x5m-interval (basin-a) and a 5x5m interval (basin-b) grid
pattern were placed over TBGP-1 and a 3x3m-interval grid pattern was placed over
TBGP-2a. Water depths were measured at each designated point from a kayak (or by
wading in TBGP-1 basin-a) and by using a weighted Eslon tape. Measurements at each
grid point were recorded and inputted into Excel. Random depth measurements were also
taken throughout TBGP-1 to determine average depths as well depths of small basins
within the water body; these data were used to determine depth characteristics of Sections

A and B as well as Basins ¢ and d.

5.0 Results

5.1 Tom Berry Gravel Pit-1

5.1.1 Physical Parameters
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The water levels in TBGP-1 fluctuated throughout the sampling dates. During sampling
in early October 2010, TBGP-1 was observed to be much more connected throughout the
pond than later in November 2010. During spring sampling in March 2011, when
bathymetric measurements were made, the water level was lower still and discontinuities
were seen. Basin-a (Fig. 19) was separate from Section-A in September 2010 but the two
parts were rejoined during the above-average Fraser River discharge levels in October
2010, presumably due to increased water pressure though sub-surface connection
between the pond and the main stream. These separate water bodies became isolated from
each other, again, when sampling reconvened in March 2011. Basin-b (Fig. 20) also

became isolated from Sections A and B in March 2011.

The average depth of TBGP-1 on March 20, 2011 during the Fraser River discharge of
800m°/s was 0.51m in Section-A and 0.45m in Section-B. Basin-a, b, ¢, and d’s deepest
points at this time were recorded at 1.80m, 0.67m, 0.78m, and 0.55m, respectively. When
studies commenced in March 2011, the water level in TBGP-1 had dropped 0.30m since
the last record in November 2010 after having already dropped considerably between
October and November 2010 (Table 5). However no accurate estimation could be made
for overall depth of TBGP-1 during this time due to the needed replacement of the meter
stick placed in TBGP-1. Surface area for TBGP-1 was never calculated owing to the

irregular shape and large size of the pond.

Recorded surface water temperatures in TBGP-1 showed a steady decline through fall to
winter, from 17°C on October 2, 2010 down to 7°C on November 12, 2010. When spring
sampling commenced on March 18, spot temperatures were recorded at 7°C. Data from a
Tidbit placed in TBGP-1 (Fig. 21) showed the same decline in water temperatures from
October to November, but indicates lower temperatures of between 1 and 2 °C
throughout December 2010, with yet another decline in January, reaching slightly below
-3°C on January 10, 2010. From this point temperature varied, increasing from 2°C in

early winter to 7°C in early spring.
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Table 5. Physical data collected at Tom Berry Gravel Pit 1 during the 2010/2011 study
Water temperature were spot temperatures taken at random locations throughout the pond

and averaged. Depth was taken in Basin-b and were recorded as relative water surface
elevation changes.

Air Water
Date Temperature Temperature Depth Dlschargg at
o (at surface) Hope (m?/s)
(°C) °C)
Oct. 2, 2010 22 17 n/a 3267
Oct. 3, 2010 15 17 n/a 3234
Oct. 9, 2010 15 14 gauge reads 46.7cm 2193
Nov. 7, 2010 12 10 -113cm 1529
Nov. 11, 2010 7 7 n/a, reset gauge 60.8cm 1487
Nov. 12, 2010 8 7 -0.4cm 148
Mar. 19, 2011 11 7 -30.3cm 807
Mar. 20, 2011 11 7 +1.5cm 800
Mar. 23, 2011 13 n/a -2.3cm 793
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Figure 19. Bathymetric profile of Tom Berry Gravel Pit-1 basin-a. Data collected on
March 19, 2011.
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Figure 20. Bathymetric Profile of Tom Berry Gravel Pit-1 basin b. Data collected on
March 20, 2011.
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Figure 21. Tom Berry Gravel Pit-1 Tidbit v2 datalogger water temperatures from October
3, 2010 to March 22, 2011.
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5.1.2 Fish Parameters

5.1.2.1 Non-Salmonid Species

Six species of fish from three families (Catostomidae, Cottidae, and Cyprinidae) were
captured from TBGP-1 during our study (Table 6). During the October 2 seine session,
high mortalities began to occur due to stress while the fish were being held in the net pen;
thus we quickly released the fish (total catch estimated >1000) before they could be
completely inventoried and counted. Redside shiner and peamouth chub juveniles were
counted as one species for the October 2 seine session due to difficulties in identification.
All species caught in the fall seine sessions (Oct. 2 and Nov. 7) were juveniles based on
length (McPhail, 2007; Table 7). Based on fish lengths and body colouration (McPhail,
2007; Table 8), catches during the November 12 minnow-trapping comprised juveniles
from all of the non-salmonid species previously captured as well as likely-sexually-
mature redside shiners and prickly sculpins. Catch per unit effort (CPUE) (Table 9) of
non-salmonids, from the November 12 minnow-trap session, ranged from 0.18 common
carp per trap to 0.78 peamouth chub per trap, with redside shiners and prickly sculpin

having similar CPUE’s as peamouth chub at 0.75 and 0.73 fish/trap respectively.

Catches by the November 12 minnow-trapping included juveniles from all non-salmonid
species as well as potentially sexually mature redside shiners and prickly sculpins
(McPhail, 2007; Table 8). Seines in the spring session caught one mature largescale
sucker, and ten large mature common carp (Table 7). The two spring seines also caught
juvenile prickly sculpin, peamouth chub, and redside shiners and these were mature
specimens based on fish-body lengths (McPhail, 2007). CPUE (Table 9) of non-
salmonids, from the March 20 minnow-trap session, ranged from 0.03 largescale sucker
per trap to 1.48 prickly sculpin per trap. Unlike fall, no common carp were caught in

traps.
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Table 6. Species and numbers of fishes caught from Tom Berry Gravel Pit-1 by seine
during two fall (Oct. 2 and Nov. 7, 2010) and two spring (March 19, 2011; data for seines
were combined) sampling sessions, and in fall (Nov. 12, 2010) and spring (March 20,
2011) by minnow-traps.

oct.2, | Nov.7, N%'lcl)z’ March 19, | March 20,
Species 2010 seine | 2010 seine . 2011 2011 minnow
minnow trap .
catch * catch seine catches trap catch
catch

largescale 0 0 0 1 1
sucker
prickly sculpin 1 4 29 438 59
common carp 0 0 7 10 0
minnow spp.* 203 - - - -
peamouth chub - 25 31 90 49
redside shiner - 25 30 46 44

* estimated >1000 fish released before tallied; juvenile peamouth chub and redside shiner
not differentiated between species for this sampling session.

Table 7. Average lengths and weights of non-salmonids caught by seining from Tom
Berry Gravel Pit-1 during Fall (Oct 2. and Nov. 7, 2010) and Spring (March 19, 2011)
seines. With 95% confidence intervals.

Early Fall
Species Sar_nple Mean 95% Mgan 9&_3%
Size Length Confidence Weight Confidence
(n) (mm) Intervals (9) Intervals
prickly sculpin 5 40.2 32.6-47.8 0.50 n/a
peamouth chub 25 60.1 58.3-61.9 1.08 0.98-1.18
redside shiner 24 42.3 40.6 —43.9 0.52 0.48 — 0.56
Early Spring
Species Sar_nple Mean 95% Me?an 95%
Size Length Confidence Weight Confidence
(n) (mm) Intervals (9) Intervals
largescale sucker 1 357 n/a 243.5 n/a
prickly sculpin 30 38.3 36.3 —40.3 0.50 0.50 - 0.50
x 1602.5 -
common carp 10 546.6 520 - 573 1811.75 20210 **
peamouth chub 30 60.4 58.8 -62.1 0.92 0.85-0.99
redside shiner 30 40.7 38.6 —42.9 0.50 0.50 — 0.50

* sample size of 2 was used for mean weight

** range is given
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Table 8. Average lengths and weights of non-salmonids caught in Tom Berry Gravel Pit-
1 during fall (Nov. 12, 2010) and early spring (March 20, 2011) minnow-traps. With 95%
confidence intervals. For species with a sample size less than 10, range is given instead of
confidence. Redside shiners are separated into juveniles (1) and potentially sexually

mature (2).
Early Fall
Species Sample Mean 95% Mean 95%
Size Length Confidence Weight Confidence
(n) (mm) Intervals (9) Intervals
prickly sculpin 29 84.2 75.3-93.2 4.38 3.19 -5.57
common carp 7 63.7 49 - 80 3.21 1.5-6.0
peamouth chub 31 60.7 59.5-62.0 1.03 0.95-1.11
redside shiner (1) 14 48.9 443 —-47.4 0.61 0.48-0.73
redside shiner (2) 16 97.1 91.9-102.2 5.78 4.85-6.71
Early Spring
Species Sar_nple Mean 95% Mgan 9&_3%
Size Length Confidence Weight Confidence
(n) (mm) Intervals (9) Intervals
largescale sucker 1 80 n/a 2.0 n/a
prickly sculpin 30 95.9 87.9-104.0 3.51 4,69 -7.31
peamouth chub 30 62.4 61.1 - 63.7 1.02 0.96 — 1.08
redside shiner (1) 11 43.2 40.4 —46.0 0.50 0.50 — 0.50
redside shiner (2) 19 92.7 88.2-97,2 4.95 4.22 —5.67

Table 9. Catch per unit effort (fish per trap) of non-salmonids caught in minnow-traps in
Tom Berry Gravel Pit-1 on Nov. 12, 2010 and March 20, 2011. Forty traps were placed
around TBGP-1 in the afternoon of Nov. 11 and March 20, and processed the following

morning.
November 12, 2010 March 20, 2011
Species Minnow-trap Catch per Unit Minnow- Catch per Unit
catch Effort (fish/trap) trap catch Effort (fish/trap)
largescale sucker 0 0.00 1 0.03
prickly sculpin 29 0.73 59 1.48
common carp 7 0.18 0 0.00
peamouth chub 31 0.78 49 1.23
redside shiner 30 0.75 44 1.10
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Two specimens of common carp caught in March 19, 2011 seines were taken back to the
lab for sampling. Due to their large size, the carp were not weighed in the field, thus
weights were recorded only for the laboratory specimens. One of the carp that was taken
was found to have considerable numbers of eggs in its body cavity and would have
spawned the next spring. Upon examining their stomach contents, the carp were both
found to contain plant matter in their stomachs, while one of the carp was also found to
have mollusk shells in its stomach. Scale analysis revealed the carp to be around six or
seven years of age.

Of the six species of non-salmonids caught in TBGP-1, only three were caught
consistently in both fall and spring in both seine nets and minnow-traps. Juvenile
peamouth chub, redside shiner, and prickly sculpin caught in seine nets did not show a
significant increase in average length from fall to early spring (t-test; t=0.27, p=0.791,;
t=1.10, p=0.278; t=0.33, p=0.745 respectively). The same three species were also caught
in minnow traps in both fall and spring; however, the traps also caught likely-mature
reside shiners and prickly sculpin along with juveniles. Consistent with seine catches, all
fish caught in minnow traps did not show a significant increase in length from fall to
early spring (t-test; peamouth chub t=1.85, p-0.070; juvenile redside shiner t=1.95,
p=0.063; juvenile prickly sculpin t=0.71, p=0.485; potentially mature redside shiner
t=1.34, p=0.190; potentially mature prickly sculpin t=0.63, p=0.532).

5.1.2.2 Salmonid Species

Five Chinook salmon juveniles were caught in TBGP-1 during the seine sampling session
on October 2, 2010 and one coho was caught during the minnow-trapping session on
November 12, 2010 (Table 10). No salmonids were caught during the November 7 seine.
No salmonids were caught in the spring sampling sessions in either seine nets or minnow
traps. While high-heat stress led to mortalities of non-salmonids for the October 2 seine

haul, all Chinook were identified, measured, and quickly released early in the sampling
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session. Lengths of Chinook (Table 10) ranged from 90-150mm which, based on McPhail
(2007), would put them into the second year-class. The one coho that was caught was
92mm in length (Table 10). Coho fry reach 80-90mm on average in their first year
(McPhail, 2007).

Condition factor (K) was calculated for both Chinook and coho from TBGP-1 and ranged
from 0.46 to 0.62, with the average condition factor for Chinook being 0.58 and the
single coho juvenile having a condition factor of 0.58. No salmonids were captured in the

spring sampling sessions.

Table 10. Lengths, weights, and 95% confidence intervals of salmonids caught in Tom
Berry Gravel Pit-1 during sample sessions (Oct. 2 seine and Nov. 12, 2010 minnow-

trapping).

Sample | Mean Range 95% Mean Range 95%
Species | Size | Length (mrg) Confidence | Weight ( )g Confidence
(n) (mm) Intervals (9) g Intervals
Chinook | 5 | 1138 | o0 |841-1435| 930 | 52 | 159-1701
coho 1 92.0 n/a n/a 4.50 n/a nla

5.2 Tom Berry Gravel Pit-2

5.2.1 Physical Parameters

A bathymetric profile was completed for TBGP-2a (Fig. 22). This pond was
approximately circular in surface shape with the deepest area to be in the west end of the

pond.
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Figure 22. Bathymetric profile of Tom Berry Gravel Pit-2a. Measurements taken Nov.
20, 2010.

The water levels in TBGP-2 fluctuated throughout the sampling dates (Table 11). The
four distinct basins (a,b,c,d) were separated from each other in September but became
one continuous water body when sampled in October during above-average Fraser River
discharge levels for that time of the year. The surface area of TBGP-2 was 2235m? on
October 3, 2010. Over the next several weeks water levels then dropped substantially and
TBGP-2 was separated into four distinct basins by November 7, 2010. During this time,
the combined surface area for the four basins was 699m?on November 7, 2010. Water
levels continued to drop over the winter and when sampling reconvened in March,
TBGP-2a was the only one of the basins to contain water, having a surface area of
215m?; this was a 142m? decrease from the last record on November 7, 2010. The
deepest-recorded depth of TBGP-2 was in TBGP-2a and was 2.1m on October 3, 2010.
The depth gauge, which had been placed in TBGP-2c was relocated into TBGP-2-a in
March since TBGP-2c had dried up. Water level in TBGP-2a was recorded at 0.51m (not
the deepest point) on March 20, 2011 and then further fell by 0.1m by March 23, 2011

when the study concluded.
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Recorded surface water temperature in TBGP-2 was at its highest during fall at 18°C on
October 2 2010, and from fall to early winter it declined from 7.25°C to -0.5°C, and

increased again by early spring to 6.6°C (Table 11). This temperature trend was also

apparent from data retrieved from a Tidbit placed in TBGP-2 (Fig. 23). From its highest

point in the fall, the temperature steadily declined as the winter progressed. Reaching its

lowest temperature of -3°C in January 2011, it increased into late winter before climbing
again by March 2011.

Table 11. Physical data recorded for Tom Berry Gravel Pit-2 during the 2010/2011 study.
Water temperatures were obtained by spot temperatures. Depth measurements were
recorded as relative water surface elevation changes.

Water

al Temp. (at ST Discharge at
Date Temp. - Depth Area gg

o surface) 2 Hope (m?/s)

(°C) o) (m?)
Oct. 2, 2010 22 18 n/a n/a 3267
Oct. 3, 2010 15 18 gauge reads 9935 3934

71.2cm
Oct. 9, 2010 15.3 16 -8.4cm n/a 2193
Nov. 7, 2010 12 n/a -109cm, reset 698.97* 1528
gauge 44.3cm

Nov. 11, 2010 7 7.25 -2.1cm n/a 1487
Nov. 20, 2010 -3 -0.5 +16Ccm n/a 1506
Mar. 19, 2011 10.6 6.2 n/a n/a 806
Mar. 20, 2011 Reset at

11.3 6.6 51 Ocm** 215%** 800
Mar. 23, 2011 13 n/a -10.5cm n/a 793

* surface areas combined (a=356.5m" b=98.92m?, c=112.12m?, d=131.45m"?)
** Not current with previous depth measurements.
*** TBGP-2a only
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Figure 23. Water temperatures in Tom Berry Gravel Pit-2 from data recorded on a Tidbit
v2 Temperature Logger, from October 9, 2010 to March 22, 2011.

5.2.2 Fish Parameters

In the fall, five species of fishes from three families (Cyprinidae, Cottidae, and
Catostomidae) were captured by seine in TBGP-2 during the study (Table 12). No
salmonids were captured. During the mark phase, juvenile redside shiner and peamouth
chub were not distinguished from each other due to difficulties in identification relating
to their small sizes. This issue was subsequently resolved and during the recapture phase,
and there were approximately eight redside shiners caught for every one peamouth chub.
Prickly sculpin, peamouth chub, and redside shiners were all likely young juveniles based
on length (McPhail, 2007, Table 13). Common carp had lengths ranging from 33-158mm
and were likely one and two year juveniles (McPhail, 2007; Table 13). All largescale
suckers caught were likely second year juveniles (McPhail, 2007; Table 13).

In the spring, the water bodies comprising TBGP-2b, ¢, and d had completely dried up,
with only TBGP-2a containing water. Only one prickly sculpin was caught during a
minnow-trap session from TBGP-2a, which resulted in a catch per unit effort of 0.1

fish/trap. The prickly sculpin had a length of 46mm and weighed 0.5g. There was also a
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single prickly sculpin observed swimming outside the traps when they were removed

from the water but it was not captured.

Table 12. Mark-recapture population estimates for fishes caught by seine in Tom Berry
Gravel Pit-2 during the Fall (Oct. 3 and 9, 2010) with 95% confidence intervals.

. Population 95%
Species Estimates confidence
intervals

prickly sculpin 147* n/a
largescale sucker 21 n/a**
common carp 454 n/a**
juvenile peamouth chub i
and redside shiner *** 4413 3786 - 5390

* minimum estimate, no mark-recapture
** sample size to small
*** not differentiated between during mark phase

Table 13. Lengths and weights of non-salmonids caught by seine in Tom Berry Gravel
Pit-2 during sample sessions (Oct 3 and 9, 2010), with 95% confidence intervals.

Peamouth chub and redside shiner data were obtained from the recapture session when
species were distinguished between.

: Sample NI 95.3% Mean 95%
Species . Length Confidence . Confidence
Size (n) Weight
(mm) Intervals Intervals
prickly sculpin 30 43.6 39.8-47.3 0.70 0.56 - 0.84
largescale sucker 21 83.7 81.3-86.0 3.55 3.29-3.81
common carp 30 60.7 51.0-70.5 4.60 158 - 7.62
peamouth chub 30 69.1 65.4-72.2 3.70 3.14 - 4.26
redside shiner 30 36.7 34.9 - 38.6 0.80 0.63 - 0.97

5.3 Delair Pond

5.3.1 Physical Parameters

Depth measurements for Delair Pond were not taken during this project, but the deepest

section of the Pond, which was determined by Frake et al. (2009) during their

bathymetric mapping of Delair Pond in November 2008, was in the eastern section of the

pond (Fig. 24).
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Figure 24. Bathymetric profile of Delair Pond. Source: Frake et al. 20009.

Surface area of Delair Pond (Table 14) during fall 2010 was measured at 1760m?2 on
October 10, 2010. The pond then dropped in surface area to 898m?2 by November 6, 2010.
During early spring, the surface area had decreased to 867m? on March 18, 2010, and
then continued to decline to 849m? at the conclusion of the study on March 23, 2011.
Based on observations during sampling sessions, continuous drop in surface area

fluctuated along with the decreasing water levels of Delair Pond.

Recorded spot surface-water temperatures remained relatively consistent during October
10, and November 6, 2010 at 14°C and 12°C respectively. The temperature was recorded
at its coldest on March 18, 2011 at 8°C (Table 14); however, the temperature would have
dropped close to zero as the winter progressed. A Tidbit v2 Temp data logger was not

placed in Delair Pond for the duration of this year’s sampling, therefore temperature data

were only be recorded at the surface and only during sampling days.

Table 14. Physical data recorded for Delair Pond during the 2010/2011 study.

Air Water
Date Temperature USRI Surface Area (m°) D'SCharQS at
o (at surface) Hope (m?/s)
(°C) °C)
Oct. 10, 2010 14 14 1760 2291
Nov. 6, 2010 14 12 898 1484
Mar. 18, 2011 10 8 867 806
Mar. 23, 2011 13 9 849 792
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5.3.2 Fish Parameters

5.3.2.1 Non-Salmonid Species

Four species of non-salmonids fishes from two families (Catostomidae, Cottidae, and
Cyprinidae) were found in Delair Pond during the study (Table 15). In the fall only two
species were captured; prickly sculpin and redside shiner. No mark recapture study was
undertaken for the sculpins. Due to low numbers of prickly sculpin caught during the fall
mark-recapture, only a minimal estimate can be determined by adding the fish captured
on both mark and recapture days. The mean population estimate of redside shiner was
1357. Most non-salmonids were juveniles, based on length (McPhail, 2007; Table 16),
except for one large prickly sculpin, which that had a length of 169mm and weighed 32.5

and which had likely reached maturity, and some mature redside shiners (McPhail, 2007).

In the spring, during the mark-phase, the only non-salmonids found in Delair Pond
included prickly sculpin and redside shiner. During the recapture phase, additional
species included largescale sucker and pikeminnow (Table 15). Therefore, only minimum
estimates can be made for largescale sucker (20 individuals) and northern pikeminnow

(two individuals).

The mean population estimate of redside shiners dropped from 1357 in the fall to 758 in
the spring. Most non-salmonids caught from Delair Pond were probably juveniles based
on their lengths, except for all specimens of largescale suckers, which were sexually
mature based on length). The redside shiners also included some potentially mature
specimens as well (Table 16). Average lengths of prickly sculpin and juvenile redside
shiner did not show a significant increase from fall to early spring (t-test; t=0.17,
p=0.860; t=1.21, p=0.235 respectively).
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Table 15. Mark-recapture population estimates for non-salmonids caught in Delair during
fall (Oct. 10 and Nov. 6, 2010) and early spring (March 18 and 23, 2011) sample
sessions, with 95% confidence intervals.

Fall Early spring
Species : 95% . 95%
¥ Pop_ulatlon Confidence Pop_ulatlon Confidence
Estimates Estimates
Intervals Intervals
largescale sucker 0 n/a 20** n/a
prickly sculpin 14* n/a 29* n/a
northern pikeminnow 0 n/a 2%* n/a
redside shiner 1357 990 - 2537 758 704 - 823

* minimum estimate, no mark-recapture
** none caught during mark phase

Table 16. Mean lengths and weights of non-salmonids caught during fall (Oct. 10 and
Nov. 6, 2010) and early spring (March 18 and 23, 2011) sample sessions with 95%
confidence intervals. For species with sample size below 15, range is given instead of
confidence intervals. Redside shiners were separated juveniles (1) and potential sexually
mature fish (2) based on length and weight data; they were not separated in overall
population estimates and field counts.

Fall
. 95% 95%
SlpEties g?z??:]e) Lenl\gﬁa(%m) Confidence VI\\//Ie(?a?]t Confidence
g Intervals g Intervals
prickly sculpin 14 52.6 30 - 169 3.00 0.5-325
Ei‘;s'de shiner 29 48.9 475-50.3 0.80 0.66 — 0.86
Eg‘;s'de shiner 2 109.5 109 - 110 8.0 75-85
Early Spring
. 95% 95%
SlpEsIEs g?zrzrzL(; Lengﬂﬁa(%m) Confidence VI\\/Ae?SEt Confidence
Intervals Intervals
largescale 214.13 —
sucker 20 295.8 284.5-307.1 255.13 96.12
prickly sculpin 23 37.8 33.3-42.3 0.61 0.50-0.72
northern 2 143.0 91-195 21.75 3.5-40.0
pikeminnow
Ei‘)’s'de shiner 27 49.3 47.9-50.9 0.52 0.48 — 0.56
Ei‘)’s'de shiner 3 99.0 89 - 105 6.0 45-70
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5.3.2.2 Salmonid Species

Five salmonid species were captured from Delair Pond during this study including
Chinook, coho, sockeye, cutthroat trout, and steelhead (Table 17). No population
estimates could be determined for salmonids due to low capture and recapture numbers.
Difficulty in identification of smolting salmonids (Chinook, coho, and sockeye) may
have introduced errors in some of our results. Voucher samples from March 23, 2011
sampling, in addition to field identification and interpretation of salmonid frequency

graphs, determined species identification for the purpose of this report.

In the fall, two Chinook were caught during the mark phase and seven during the
recapture phase. None of the Chinook in the recapture phase were marked. The lengths of
Chinook caught by seine net ranged from 105-115mm (Table 18). These were likely in
their second year of life based on size (McPhail, 2007). Sockeye were not identified in
the field. However, it was later determined that they were likely caught during the seine
sampling and were likely in their second year based on scale analysis of salmonids caught
in spring. The lengths of sockeye caught in fall ranged from 122-165mm (Table 18).
Based on scale analysis of spring salmonids, two age classes of coho were caught in the
fall; year class 1 (0+) and year class 2 (1+). Length of 0+ coho ranged from 93 to 130mm
whereas length of 1+ ranged from 190 to 220mm (Table 18). Average condition factor
(K) for all salmonids in Delair was low (Fig. 25), indicating poor health. K for Chinook,
sockeye, juvenile coho, and year-two coho was 0.60, 0.53, 0.60, and 0.49 respectively.
No confidence intervals can be determined for second year coho due to the small sample
size of two. Low sample sizes for sockeye and Chinook also resulted in large confidence

intervals.

In the spring, sockeye, coho, steelhead, and cutthroat trout were caught in Delair Pond
(Table 17). No sockeye were identified during the mark-phase, however it was later
determined that they were likely caught during sampling but mis-identified; they were in
their second year of life (1+). Sockeye caught in the recapture phase were identified in
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lab by counting gill rakers and pyloric caeca. Their scales were also analyzed for age, and
they were determined to be in their second year. Length of sockeye ranged from 134 to
170mm (Table 18). There were no recaptures of marked sockeye during the recapture
phase. Average condition factor for sockeye was low at 0.47 (Fig. 25). Juvenile 0+ coho
were identified in the mark phase, and 1+ coho were later determined to be caught during
the mark phase. Coho caught in the recapture phase were identified and confirmed in the
lab by counting gill rakers, pyloric caeca, and branchiostegal rays. Scales were also
analyzed, and two age classes of coho were caught from Delair Pond. Lengths of first-
year (0+) juvenile coho, in the spring, ranged from 101 to 128mm (Table 18) with second
year coho length ranging from 172 to 210mm (Table 18). Average condition factor for 0+
juvenile and second year 1+ coho was low at 0.517 and 0.509 respectively (Fig. 25).
There was no significant difference in average condition factor between the two age
classes in the spring (t-test; t=0.32, p=0.751). The single steelhead caught from Delair
Pond was captured in both mark and recapture sessions. It had also been captured in
previous years due to the presence of a regenerated caudal fin clip mark. It had a length
of 275mm, a weight of 107.5g and a K factor of 0.517 (Table 18 and Fig. 25). A single
adult cutthroat trout was also caught during the recapture session. It had also been
captured in a previous year due to the presence of a regenerated caudal fin clip mark. The
body cavity of this trout contained eggs and she had a length of 395mm, a weight of
303.0g and a K factor of 0.49 (Table 18 and Fig. 25).

Sockeye juveniles were caught in both fall and spring. Average length of sockeye
increased significantly over the winter from an average of 146.7 to 154.8mm (Fig. 26; t-
test, t=2.85, p=0.007). However, while already in poor health, average condition factor of
sockeye decreased over the winter dropping from 0.527 to 0.470 (t-test; t=3.96, p<0.001).
Average length of juvenile 0+ coho increased over the winter from an average of 110.5 to
116.2mm (Fig. 26; t-test, t=2.16, p=0.034). However, while already in poor health,
average condition factor of juvenile 0+ coho continued to decrease over the winter
dropping from 0.599 to 0.517 (t-test; t=3.27, p=0.002). Average lengths and condition
factor of 1+ coho showed no significant difference from fall to early spring (Fig. 26).

However, the fall sample size of second year coho was small, with an n value of two.
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Table 17. Population estimates of salmonids captured during a mark-recapture study of
Delair Pond in fall (Oct. 10 and Nov. 6, 2010) and early spring (March 18 and 23, 2011),
with 95% confidence. Coho were separated into juveniles (0+) and second year class
(1+), while Chinook and sockeye and are only second year class (1+).

Early Fall Early Spring
5 . 95% . 95%
Species - :
pect Pop_ulatlon Confidence Pop_ulatlon Confidence
Estimates Estimates
Intervals Intervals

Chinook (1+) 9* n/a 0 n/a
Coho (0+) 57** n/a 17 n/a***
Coho (1+) 2%* n/a 13* n/a
Sockeye (1+) 19** n/a 27* n/a
cutthroat trout n/a n/a 1** n/a
steelhead nla nla 1 nfa***

* minimum estimate, no recaptures during recapture phase
** minimum estimate, no mark data
*** sample size too small

Table 18. Mean lengths and weights of salmonids on Delair pond during Fall (Oct. 10
and Nov. 6, 2010) and Spring (March 18 and 23, 2011), with 95% confidence intervals.
Range is given for sample sizes less than 10. Coho were separated into juveniles (0+) and
second year class (1+), while Chinook and sockeye are only second year class (1+).

Early Fall
. 95% 95%
S[PEEEE gg:?:g Mea(r:nlr_ne)ngth Confidence Wcla\i/lger?tn(g) Confidence
Intervals Intervals
Chinook (1+) 9 110.1 105 -115 7.94 7.0-9.0
coho (0+) 57 110.5 108.5-112.6 8.17 7.73-8.61
coho (1+) 2 205.0 190 - 220 40.50 37.5-435
sockeye (1+) 19 140.3 126.1 — 154.5 16.92 14.97- 18.88
Early Spring
. 95% 95%
Sl g?zr:%ls Mea(r:nlﬁ)ngth Confidence ng/lgerstn(g) Confidence
Intervals Intervals
coho (yr 1) 11 116.2 110.5-121.9 8.27 7.38-9.17
coho (yr 2) 11 195.5 187.2 — 203.7 38.09 34.06 -42.12
sockeye (yr 2) 27 154.8 151.4 — 158.2 17.57 16.40 — 18.75
cutthroat 1 395.0 n/a 303.00 n/a
steelhead 1 275.0 n/a 107.50 n/a
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Figure 25. Mean condition factor for salmonids from Delair Pond during the fall (Oct. 10
and Nov. 6, 2010) and spring (March 18 and 23, 2011) sampling, with 95% confidence
intervals. No confidence intervals could be obtained for coho year class two due to a
sample size of two.
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Figure 26. Fall and spring average lengths of sockeye and coho (year classes 1 (0+) and 2
(1+)) from Delair Pond during the 2010/2011 study, with 95% confidence intervals. No
confidence intervals for fall year class 2 coho because the sample size was too small at
n=2.

49



5.4 Fraser River Seine Site

5.4.1 Physical Parameters

During the fall sample session, Fraser River discharge at Hope (Fig. 27) was 1475 m?/s.
During the spring Fraser River assessment, Fraser River discharge at Hope (Fig. 28) was
806 m®/s on March 18, 2011. Water-surface temperature, taken with a handheld
thermometer during the fall, on November 6, 2010, was 7°C during both day and night
seine hauls. Water surface temperatures declined by early spring and they were 2°C
during both day and night seine hauls.

Temperature data for this site was also collected with a Tidbit v2. data logger. The
temperature declined steadily after the Tidbit was placed into the mainstem Fraser River,
dropping to 4°C on October 17, 2010, before climbing again and remaining relatively
consistent until early November. Subsequently, fluctuations significantly above and
below 0°C suggest that the flows of the Fraser River dropped below the elevation of the
Tidbit and it was then recording air temperature (Fig. 29). The water temperature then

fluctuated throughout the winter before beginning to increase in early spring.
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Figure 27. Real-time hydrometric data for water discharge for the Fraser River at Hope
Station on Nov. 6, 2010. Source: Environment Canada, 2010.
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Figure 28. Real-time hydrometric data for water discharge for the Fraser River at Hope
Station on March 18, 2011. Source: Environment Canada.
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Figure 29. Water temperature for the Fraser River from data collected from a Tidbit v2
data logger from October 9, 2010 to March 22, 2011.

5.4.2 Fish Parameters

Six species from four families (Salmonidae, Cyprinidae, Catostomidae, and Cottidae) of
fish were caught from the Fraser River mainstem in the day and night seine hauls during
the fall 2010 sampling session (Table 19). Chinook and mountain whitefish were the only
salmonids caught, with the mountain whitefish only being captured during the day seine
(one fish). Redside shiner and prickly sculpin were only caught during the night seine and
one largescale sucker was caught during the day seine. About equal numbers of fish were
caught during the day and night fall seines. Based on small sizes of the individuals
(McPhail, 2007; Table 20), mountain whitefish, leopard dace, redside shiner, and most
prickly sculpin were juveniles, with some leopard dace being definite young-of-the-year.
Some of the prickly sculpin individuals were large enough to have been sexually mature.
The single largescale sucker that was captured was a young-of-the-year at 38mm in
length.

Juvenile Chinook lengths ranged from 56-98mm during the day sampling and 74-102mm
during the night seine. In total for night and day, the Fraser River Chinook captured in the
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fall seine sessions were found to have an average length of 85.0mm and weight of 3.50g.
Average condition factor (K) for Chinook in the Fraser River mainstem during the fall of

2010 was 0.54. No Chinook were caught during the spring sampling on the Fraser River.

In the spring, seven species from four families of fish (Salmonidae, Cyprinidae,
Catostomidae, and Cottidae) were caught from the Fraser River mainstem day and night
seine hauls (Table 19). Unlike the fall sampling, where about equal numbers of fish were
caught during the day and night seines, almost double the number of fish were caught
during the spring night seine compared to the day (with 64 and 33 being caught,
respectively). No Chinook were caught in the spring. However, 52 chum young-of-the-
year were caught in both day and night early spring seines. Based on their larger sizes
(Table 20; McPhail, 2007), the three mountain whitefish, and two mountain suckers
caught were sexually mature. All other species were juveniles based on the smaller
lengths of the individuals (Table 20; McPhail, 2007), with the leopard dace, longnose
dace, and unknown specimen (referred to as “B” in this report) being potential young-of-
the-year.

Table 19. Fishes caught in the Fraser River mainstem day and night seine sampling
during the 2010/2011 study. One young-of-the-year fish was not identified and labeled as
Unknown B.

November 6, | November 6, | March 18, March 18,
Day Night Day Night

Chinook 27 31 0 0
chum 0 0 20 32
mountain whitefish 1 0 1 2
largescale sucker 1 0 0 0
mountain sucker 0 0 1 1
prickly sculpin 0 7 9 22
leopard dace 19 3 0 5
redside shiner 0 2 0 0
longnose dace 0 0 2 1
Unknown B 0 0 0 1

Total Fishes 48 43 33 64
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Table 20. Mean lengths and weights, with 95% confidence intervals, for fishes caught
during the day and night seines from the Fraser River mainstem during the 2010/2011
study. For species with fewer than 15 individuals, range is given instead of confidence
intervals.

November 6, 2010 (Day)
. Mean 95% 95%
S|pEgiee g_ample Length Confidence MU Confidence
ize (n) Weight
(mm) Intervals Intervals
Chinook 27 79.4 74.6 - 84.1 2.80 2.30 - 3.30
mountain whitefish 1 135.0 n/a 11.50 n/a
leopard dace 19 28.3 26.4 - 30.2 0.50 0.5
largescale sucker 1 38.0 n/a 0.50 n/a
November 6, 2010 (Night)
Chinook 31 89.9 87.4-925 4.15 3.86 - 4.43
redside shiner 2 63.0 59 - 67 1.50 1.5
prickly sculpin 7 82.9 55-122 3.29 1.0-8.0
leopard dace 3 32.7 26 - 36 0.5 0.5
March 18, 2011 (Day)
chum 20 37.9 36.9 —38.9 0.50 0.50 — 0.50
mountain whitefish 1 239 n/a 74.5 n/a
mountain sucker 1 415 n/a 325.0 n/a
prickly sculpin 9 105.8 86 - 142 7.83 3.0-16.0
longnose dace 2 35.5 35 -36 0.50 0.5
March 18, 2011 (Night)
chum 33 37.1 36.4 —37.7 0.50 0.50 - 0.50
mountain whitefish 2 191.5 153 - 230 35.75 15.5-56.0
mountain sucker 1 421 n/a 406.0 n/a
prickly sculpin 22 98.0 90.7 - 105.4 6.09 4.86 —7.32
leopard dace 5 36.0 26 - 51 0.50 0.5
longnose dace 1 22 n/a 0.5 n/a
Unknown B 1 18 n/a 0.5 n/a

6.0 Discussion

Often referred to as “The Heart of the Fraser”, the gravel reach, stretching from Hope to
Mission, is recognized as the most biologically productive stretch of the Fraser River,

supporting a wide variety of fish species (Rosenau and Angelo, 2007). As the river leaves
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its confines in the Fraser Canyon, the widened valley bottom and complex morphology of
the floodplain represent the most habitat diverse sub-section of the gravel reach (Rempel,
2004). Our study looked at some of the important off-channel habitats in this sub-section
of the reach, including Tom Berry Gravel Pit and Delair Pond, which were located just
downstream of Hope, BC. This area was also studied prior to our study by BCIT Fish,
Wildlife and Recreation students during 2008/2009 and 2009/2010, which provided

valuable data for comparisons among the years.

6.1 Salmonid Comparisons for the 2010/2011 Sampling Sites

Juvenile Chinook were the only salmonid species caught consistently in the fall of 2010
in three of the four study sites including, Tom Berry Gravel Pit-1, Delair Pond, and the
Fraser River. The majority of Chinook caught by seining were from the Fraser River in
the day and night seines. Only six Chinook were caught in Tom Berry Gravel Pit-1, and

nine in Delair Pond.

The size-range of juvenile Chinook salmon 2011 was bi-modal, probably representing
two year classes. Itis likely, the Chinook caught in Tom Berry Gravel Pit-1 and Delair
Pond were in their second year, while the Chinook caught from the Fraser River were
likely juveniles based on their lengths (McPhail, 2007). The average length of Fraser
River Chinook was 85.0 mm; they had a significantly lower mean size than the 0+
juveniles caught in Tom Berry Gravel Pit-1 (113.8 mm) and Delair Pond (110.1 mm) (Fig
30; ANOVA,; F=29.30, p<0.001; t=6.03, p<0.001; t=5.31, p<0.001). There was no
significant difference in juvenile Chinook caught in Delair Pond and TBGP-1 (ANOVA,
t=0.57, p=0.571).

We feel that the most likely explanation for the Chinook in Delair Pond and Tom Berry
Gravel Pit-1 being larger than the mainstem Fraser River juvenile Chinook is that the
former were in their second year (1+), while the main-channel juveniles were in their first
year (0+). The Chinook in Delair and Tom Berry Gravel Pit-1 were trapped by the

receding floodwaters and continued to grow, while the main-channel juveniles migrated
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to the ocean once they reached a threshold size. There is a continual recruitment of
growing, but smaller, fish to the area throughout the year, but which leave once they are
large enough to go to sea (Murray and Rosenau, 1989). The fish trapped in Delair Pond
and Tom Berry Gravel Pit likely were unable to escape back into the mainstem Fraser
River due to a low primary water table from the 2010 spring/summer freshet and were

subsequently trapped, aging into their second year.

Body condition factor is a measure of the quality of the habitat and available food for fish
(Rosenau, 2010). We found no significant differences in mean condition factor for the
juvenile Chinook sampled from these three sites (Fig. 31; ANOVA; F=2.37, p=0.101).
Comparisons for this year’s study sites differs to what was found by Bailey et al. (2010)
in the 2009/2010 study where Chinook caught in the Fraser River were in better condition
than those caught in Delair Pond. However, it coincides with results found by Frake et al.
(2009) in the 2008/2009 study, where Delair Pond and Fraser River Chinook had similar

condition factors.

All of the juvenile sockeye that were caught from Delair Pond, as well as a number of the
juvenile coho, caught were found to be in their second year as determined by scale
analysis. It is likely that, due to the low discharge volume and water level height of the
Fraser during the 2010 spring/summer freshet (Figs. 4 and 5), there was low connectivity-
time between the Fraser River and Delair Pond hence very few fish entered from the
Fraser River, and many that were in the pond became trapped. Thus, it appears that many
of the fish that were in Delair Pond did not escape back into the Fraser River and were
subsequently trapped in Delair Pond for another winter. Further evidence for this were
that a number of fish that we caught had healed-over caudal marks from last-year’s
research program. It is also important to point out that all of the sockeye and Chinook,
and some of the coho that were caught were of smolt size prior to their normal spring-
outmigration timing. No 0+ sockeye or Chinook were captured during the study, so it is

unknown whether any juvenile sockeye entered the pond.
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Figure 30. Frequency of lengths of Chinook caught in Tom Berry Gravel Pit-1, Delair

Pond, and the Fraser River mainstem, during fall 2010.
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Figure 31. Average condition factor (K) of Chinook caught in Delair Pond, Tom Berry
Gravel Pit-1 and the Fraser River mainstem, with 95% confidence intervals.
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6.2 Salmonid Comparisons among Study Years

Three salmonid species were consistently caught in Delair Pond throughout the three
years of BCIT Fish Wildlife and Recreation Program study, including Chinook, coho,
and sockeye, although the former were only caught only in the fall and not spring in the
current 2010/2011 assessments. The sockeye that were caught in the 2008/2009, and
2009/2010, studies were 0+ juveniles (Frake et al., 2009 and Bailey et al., 2010). Based
on size and analysis of scales taken during the recapture phase of the spring 2010/2011
study, all sockeye caught in Delair during the 2010/2011 study were likely in their second
year, and therefore no further comparisons on their length and condition were made (Figs
32 and 33).
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Figure 32. Length-frequency of juvenile sockeye caught from Delair Pond fall 2008
(Frake et al., 2009), 2009 (Bailey et al., 2009), and 2010.
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Figure 33. Length-frequency of juvenile sockeye caught from Delair Pond spring 2009
(Frake et al., 2009), 2010 (Bailey et al., 2009), and 2011.

6.2.1 Salmonid Lengths

Comparing average Chinook lengths for the fall sampling in Delair Pond there is a
significant difference in this size parameter among the years (ANOVA; F=84.41
p<0.001; Fig. 34). The average length of Chinook in 2008 was 80.6 mm, in 2009 was
75.9 mm, and in 2010 was 110.1 mm. The slight increase in Chinook length between
2008 and 2009 (ANOVA; t=2.58, p=0.012) may be due to the higher water levels
witnessed in 2008 when compared with 2009 (Frake et al., 2009 and Bailey et al., 2010)
allowing fish access to more of the riparian area, giving them more access to important
food sources chironomids and terrestrial insects (McPhail, 2007). Chinook caught in
2010 were significantly larger than those caught in 2008 (ANOVA; t=11.10, p<0.001)
and the fish sampled in 2009 (ANOVA, t=12.85, p<0.001). Based on lengths of fish, and
Chinook dislike of off-channel habitat, we presume that the Chinook caught in our study
year were larger than the previous years because they were 1+ Chinook while, they were
0+ in the previous two studies. This is likely due to the short connectivity duration
between the Fraser River and Delair Pond, presumably not allowing Chinook to re-enter

the Fraser River mainstem from Delair Pond.
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We found that there were two age classes of juvenile coho utilizing Delair Pond in the
2010/2011 study. The second year coho (1+) that were caught in fall and spring were all
of a size and color that indicated that they were smolts. Comparing juvenile coho among
the three study years shows a significant difference in the average body length in the fall
(Fig. 35; ANOVA; F=151.5, p<0.001) and the spring (Fig. 36; ANOVA; F=34.36,
p<0.001). The average length of coho in 2008/2009 was 81.4 mm in the fall and 90.1 mm
in the spring, in 2009/2010 was 86.4 mm in the fall and 91.8 mm in the spring, and in
2010/2011 was 110.5 mm in the fall and 116.2 in the spring. There was no significant
difference between the 2008/2009 and 2009/2010 coho lengths in either fall or early
spring (ANOVA,; t=2.31, p=0.02; t=0.71, p=0.48). There was, however, a significant
difference in average coho lengths for both fall and spring when comparing 2010/2011
with the other years. (ANOVA; 2008/2009 compared with 2010/2011, fall t=15.47,
p<0.001, spring t=7.94, p<0.001; 2009/2010 compared with 2010/2011, fall t=12.82,
p<0.001, spring t=7.43, p<0.001). With the water levels in Delair Pond and the Fraser
River freshet being much lower in 2010 than they were in the previous years, the
population numbers of coho was also much lower in 2010. This is likely due to the short
connectivity-duration between the Fraser River and its floodplain thus allowing very few
coho to enter Delair Pond. With a small density of coho as well as Chinook, there were

likely more available resources, thus allowing the coho to grow in size faster.
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Figure 34. Length-frequency of juvenile Chinook caught from Delair Pond fall 2008
(Frake et al., 2009), 2009 (Bailey et al., 2009), and 2010.
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Figure 35. Length-frequency of coho caught in Delair Pond fall 2008 (Frake et al., 2009),
2009 (Bailey et al., 2010), and 2010. 2010 fish are divided into juvenile coho (1) and
second year coho (2).
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Figure 36. Length-frequency of coho caught in Delair Pond spring 2009 (Frake et al.,
2009), 2010 (Bailey et al., 2010), and 2011. 2011 fish are divided into juvenile coho (1)
and second year coho (2).

Comparing all data for Fraser River day and night seine sampling conducted in 2008
(Frake et al. 2009), 2009 (Bailey et al. 2010), and 2010 (Fig. 37), there were significant
differences among juvenile Chinook lengths for the three years (ANOVA, F=31.72
p<0.001). Chinook caught in 2008 averaged 91.4 mm and were significantly larger than
those caught in 2009, which averaged 75.5 mm (ANOVA, t=7.38, p<0.001).
Furthermore, Chinook sampled in 2010 averaged 85.0 mm and were significantly larger
than those caught in 2009 (ANOVA, t=5.63, p<0.001) but smaller than those captured in
2008 (ANOVA, t=2.95, p=0.004).

A combination of differences in Fraser River water levels, discharges, and temperatures
may have been why Chinook lengths were different among the years fish were sampled.
Spring/summer freshet water levels and discharges were higher-than-average in 2008,
approximately average in 2009, and lower-than-average in 2010 (Figs. 4 and 5). The
higher water levels may allow fish more access to the productive riparian areas for longer
periods of time, which could potentially enhance growth (Junk et al., 1989). High water

temperatures can reduce and halt fish growth (McPhail, 2007). While water temperature
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data cannot be obtained for the past three years from the Environment Canada
Hydrometric Fraser River at Hope Station, it is possible but unknown that water

temperature could have played a role in the shorter length of Chinook from 20009.
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Figure 37. Length-frequency of Chinook caught in the Fraser River fall 2008 (Frake et
al., 2009), 2009 (Bailey et al., 2010), and 2010.

6.2.2 Salmonid Condition

Comparisons of juvenile Chinook condition factor for fish caught from Delair Pond in
2008 (Frake et al., 2009), 2009 (Bailey et al., 2010), and 2010 (Fig. 38) showed
significant differences (ANOVA; F=17.90, p<0.001). While Chinook in 2008 and 2009
showed no significant difference (ANOVA,; t=1.92, p=0.059), and with condition factor
means of 1.23 and 1.09 respectively they appeared to be in relative good health, those
juveniles caught from Delair Pond in 2010 however, had poor health, with a mean of
0.60. This value was significantly different from the condition factor of those caught in
2008 (ANOVA,; t=5.98, p<0.001) and 2009 (ANOVA,; t=4.68, p<0.001).
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Figure 38. Average condition factor of Chinook caught in Delair Pond during the fall
2008 (Frake et al., 2009), 2009 (Bailey et al, 2010), and 2010 study, with 95%
confidence intervals.

Comparing juvenile coho from Delair Pond for the fall among the past three years of
study showed a significant difference in mean condition factor (Fig. 39; ANOVA,
F=407.8, p<0.001). Average condition factor in 2008 was 1.18, and while 2009 coho
were still relatively healthy, with a condition factor of 1.09, they show a slightly different
mean than 2008 (ANOVA,; t=3.25, p=0.002). The average condition factor for Delair
Pond fall coho in 2010 indicates that the fish were in poor health, with an average K
factor of 0.60. This is significantly lower than the average K factor from 2008 (ANOVA,
t=25.13, p<0.001) and 2009 (ANOVA,; t=21.41, p<0.001). In the spring, there was also a
significant difference in average condition factor for juvenile coho amongst the three
years for Delair Pond (ANOVA; F=124.59, p<0.001). Condition factor for spring 2009
and 2010 showed no significant difference (ANOVA, t=2.17, p=0.03), with averages at
1.03 and 0.98, respectively. However, much like the fall, condition factor for the spring
2011 juvenile coho were significantly poorer than for the previous years (ANOVA;
t=15.34, p<0.001; t=13.75, p<0.001), with a K factor of 0.52, indicating poor health.
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Figure 39. Avergae condition factor (K) for coho caught from Delair Pond in fall and
spring during the 2008/2009 (Frake et al., 2009), 2009/2010 (Bailey et al., 2010), and
2010/2011 studies, with 95% confidence. Coho caught in 2010/2011 were separated into
0+ juveniles (1) and 1+ second year fish (2).

When comparing juvenile Chinook condition factors amongst years for fish captured
from the Fraser River (Fig. 40), we found that there were significant differences
(ANOVA; F=364.44, p<0.001). Chinook caught in 2009 appear to have fared the best
when compared to those caught in 2008 (ANOVA,; t=6.99, p<0.001) and 2010 (ANOVA,;
t=26.74, p<0.001). Furthermore, Chinook in 2008 also appeared to have fared better to
those caught in 2010 (ANOVA,; t=13.97, p<0.001). Chinook caught from the Fraser
River in 2008 and 2009 both had good condition factors of 1.11 and 1.39, respectively.
Chinook in 2010 appeared to be in poor condition, with an average K of 0.55.
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Figure 40. Average condition factor for Chinook caught from the Fraser during fall seines
in 2008 (Frake et al., 2009), 2009 (Bailey et al., 2010), and 2010, with 95% confidence
intervals. These data include pooled day and night seine sampling.

The low condition factor observed in the 2010/2011, in compared to the last two years of
study in Delair Pond and the Fraser River (for all salmonids), may be due to the low flood
regime witnessed during the 2010 spring/summer freshet. Low water levels could
potentially disallow fish from entering riparian areas during freshet times to access
important food sources, giving them a better length to weight ratio, and thus a better
condition factor. Another consideration for low condition factor observed during this
year’s study when compared to the previous years is the flood pulse concept provided by
Junk et al. (1989). River discharge during seasonal freshet provides high levels of
nutrients that cycle and interact with the floodplain and main-channel through lateral
exchange of water and sediments, which attribute to the production within that floodplain
(Junk et al., 1989). Due to a low freshet discharge this year when compared to the past
two years of study, there has been a limited interaction between floodplain habitats and
the mainstem of the Fraser River, thus not allowing fish in off-channel habitat the
nutrients needed to reach healthy body condition levels. This is supported by the
relatively healthy salmonid populations recorded in the previous two studies, which

correspond to average and above average hydrographs.
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6.3 Restoration Potential of Tom Berry Gravel Pit

TBGP is in need of restoration to improve the quality of salmonid habitat. The location of
the site within the gravel reach allows for great potential and diversity of species if
managed properly. Restoration could not only provide ideal habitat for salmonids, but
prevent mortalities that occur when fish become trapped in the shallow basins that dry up
later in the fall and spring. Since basins often become isolated in low water levels, it
would be beneficial to increase the depth of the basins to maintain fish survival
throughout the year. Ideally, the basins would be connected to form one continuous pond

where fish could migrate throughout as water levels decline.

To prevent fish die-off and improve habitat quality for salmonids it is recommended that
a constant source of water flow be added to increase oxygen levels and maintain lower
water temperatures. Connectivity with the Fraser River mainstem would be important, as
having a constant source of water to the Fraser might encourage ingress and egress of
fish. Another option would be to look into the possibility of building an infiltration
gallery connected to the Silverhope Creek. The infiltration gallery would draw water into
TBGP via a culvert, which would assist in creating a constant water flow and lower water

temperatures, as well as potentially bringing in migrating coho from the Silverhope.

Some other points to consider are the control of invasive fish species. Sites should be
managed to maintain appropriate conditions for target species, and therefore decrease the
potential of invasive species which favour different conditions. Also, the presence of
beaver lodges and dams within the site could disrupt or block the constant water flow that
is required for the purpose of restoration.
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7.0 Conclusions

TBGP and Delair pond are historically, physically and morphologically different
examples of off-channel habitats, which are connected to the mainstem of the Fraser
during spring freshet. TBGP is a historic gravel quarry while Delair Pond is an artificially
constructed pond at the end of a man-made side channel. Both habitats are used by fishes
during freshet, and when water levels drop, fish can and usually are trapped within the

ever-shrinking ponds and are forced to overwinter.

Off-channel habitats are important for many fish species when they provide adequate
conditions for survival. It is apparent that many species of fish found within the Fraser
River mainstem utilize these off-channel habitats as many of the same species were found
in both study sites. The Fraser River hydrograph plays an important role in maintaining
these habitats, but during low freshet years can cause poor survival conditions. The past
three study years highlight the importance of the Fraser River hydrograph in maintaining
overwintering survival and body condition of fishes. During the past two study years the
hydrograph was average and above, and fish health and survival was good. However,
during the 2010/2011 study, the Fraser River hydrograph was below average and fish
health and diversity was significantly lower than in previous years. In an effort to
maintain quality habitats and prevent overwinter fish kills, these sites must be managed

according to seasonally low water levels.
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8.0 Recommendations

Delair Pond and Side Channel provide overwintering habitat for fishes that utilize off-
channel habitat. Consistent with the last two studies, we recommend that restoration of
the site be undertaken by grading the channel to allow fish to move downstream towards
the Fraser River as flood waters recede, allowing fewer fish to become trapped in the
pond. It is our belief that as the channel dries up, fish are stranded in small isolated
puddles, not making it into Delair Pond. While deepening or lengthening the pond, or
adding additional ponds will increase the amount of space available for fishes, it may
increase the amount of fishes that enter and become subsequently trapped in the pond.
Many of these trapped fish overwintering in these sites will still become mortalities,
especially when considering below average flood years where fish are unable to re-enter
the Fraser River and are forced to spend another winter in the pond, seriously hampering

their overall health.

Like Delair Pond, Tom Berry Gravel Pit provides overwintering habitat for fish. The site
is owned by the Ministry of Transportation and Infrastructure and was a previous gravel
quarry for the building of the Coquihalla Highway. With interest from the Ministry of
Transportation, the site could be restored to enhance the habitat productivity for fish and

other species that utilize the site.

Further studies of off-channel habitat in the gravel reach of the Fraser River provides
information on the importance of these sites to the continued productivity of this section
of the Fraser River. With three years of baseline data on Delair Pond, we recommend the
site is continued in any FWR study conducted on off-channel habitat in the Heart of the
Fraser. We also recommend studying additional off-channel sites to determine their role

in the floodplain ecosystem and how their productivity relates to that of Delair Pond.
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Appendix 1 — Contacts

BCIT Student Team
Stephanie Ells

email: s.ells@hotmail.com
phone: 778-987-1807

Heather Hutchinson
email: hhutchinson4@gmail.com
phone: 604-316-4604

Christie Morrison
email: Kkrystee.morrison@gmail.com
phone: 778-988-4743

BCIT Instructor/Supervisor

Dr Marvin L. Rosenau

Instructor - Fish Ecology and Management
Fish Wildlife and Recreation

British Columbia Institute of Technology
3700 Willingdon Ave,

Burnaby, BC, Canada,

V5G 3H2

email: marvin_rosenau@bcit.ca

phone: 604-451-6971

Agency Contacts

Sam Gidora

Senior Biologist Technician
Fisheries and Oceans Canada
Resource Restoration Division
email: Sam.Gidora@dfo-mpo.gc.ca
phone: 604-666-6841

Glenn W. Callander

Area Deveopment and Operations Technician
Ministry of Transportation & Infrastructure
Lower Mainland District

email: Glenn.Callander@gov.bc.ca

phone: 604-660-8322

Scott Misumi A.Sc.T.

Director of Community Development
District of Hope

email: SMisumi@hope.ca

phone: (604) 869-5671 ext. 305
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Appendix 2 — Data Management

Field data were collected and transcribed on site cards (Appendix 7). Environmental
parameters, including air and water temperature, dissolved oxygen, turbidity,
conductivity, and pH, were recorded where possible at every site visit for every water

body for each study site.

Data cards (Appendix 8) were also used for fish capture information; on these we
recorded species, fork length or total length, weight, marks, comments, and mortalities.
During recapture, a tally sheet (Appendix 9) was used to record marked or unmarked
fishes. The physical information of the fishes included all salmonids and the first 30 of

every non-salmonid species captured was recorded.

Google Documents, under the Gmail account (bcit.hope.project@gmail.com), was used

to share all files, including all collected data, field cards, photos, draft submissions, etc.

Data were also backed up on a hard drive.
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Appendix 3 — Expenditures and Budget

Equipment was provided from the existing British Columbia Institute of Technology
supply, with any additional requirements being purchased by the institute. Scientific
permits were not required as project activities were authorized by Sam Gidora,
Department of Oceans and Fisheries Canada, Oceans and Habitat Enhancement Branch.

Transportation costs for the study period was as follows:
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Fall sampling session mileage and travel costs using a rate of $0.51/km.

Date From To Km Cost ($)
Sept 18th BCIT Delair 143.5 73.19
Sept 18th Delair Connal's 4 2.04
Sept 18th Connal's TBGP 7 3.57
Sept 18th TBGP BCIT 141 71.91
Oct 1st BCIT Connal's 147.5 75.23
Oct 2nd Connal's TBGP 3 1.53
Oct 2nd TBGP Connal's 3 1.53
Oct 3rd Connal's TBGP 3 1.53
Oct 3rd TBGP Connal's 3 1.53
Oct 3rd Connal's BCIT 147.5 75.23
Oct 8th BCIT Connal's 147.5 75.23
Oct 9th Connal's TBGP 3 1.53
Oct 9th TBGP Connal's 3 1.53
Oct 10th Connal's Delair 4 2.04
Oct 10th Delair Connal's 4 2.04
Oct 10th Connal's BCIT 147.5 75.23
Oct 16th BCIT Connals 147.5 75.23
Oct 16th Connal's TBGP 3 1.53
Oct 16th TBGP Connal's 3 1.53
Oct 17th Connal's TBGP 3 1.53
Oct 17th TBGP Connal's 3 1.53
Oct 17th Connal's BCIT 147.5 75.23
Nov 6th BCIT Connal's 147.5 75.23
Nov 6th Connal's TBGP 3 1.53
Nov 6th TBGP Connal's 3 1.53
Nov 7th Connal's Fraser 5 2.55
Nov 7th Fraser TBGP 1 0.51
Nov 7th TBGP Connal's 3 1.53
Nov 7th Connal's BCIT 147.5 75.23
Nov 11th BCIT Connal's 147.5 75.23
Nov 11th Connal's TBGP 3 1.53
Nov 11th TBGP Connal's 3 1.53
Nov 12th Connal's TBGP 3 1.53
Nov 12th TBGP Connal's 3 1.53
Nov 13th Connal's TBGP 3 1.53
Nov 13th TBGP Connal's 3 1.53
Nov 14th Connal's TBGP 3 1.53
Nov 14th TBGP BCIT 144.5 73.70
Nov 20th BCIT Connal's 147.5 75.23
Nov 20th Connal's TBGP 3 1.53
Nov 20th TBGP Connal's 3 1.53
Nov 21th Connal's TBGP 3 1.53
Nov 21th TBGP Connal's 3 1.53
Nov 21th Connal's BCIT 147.5 75.23
Total 2148.5 1095.74
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Spring sampling session mileage and travel costs using a rate of $0.51/km.

Date From To Km Cost

Jan 5th BCIT Connal's | 147.5 76.7
Jan 5th Connal's | TBGP 3 1.56
Jan 5th TBGP Connal's 3 1.56
Jan 5th Connal's | BCIT 147.5 76.7
Mar 5th bcit Connal's 147.5 76.7
Mar 5th Connal's | tbgp 3 1.56
Mar 5th TBGP Connal's 3 1.56
Mar 5th Connal's | bcit 147.5 76.7
Mar 18th | BCIT Connal's 147.5 76.7
Mar 18th | Connal's | Delair's 4 2.08
Mar 18th | Delair's | Connal's 4 2.08
Mar 19th | Connal's | TBGP 3 1.56
Mar 19th | TBGP Connal's 3 1.56
Mar 20th | Connal's | TBGP 3 1.56
Mar 20th | TBGP Connal's 3 1.56
Mar 20th | Connal's | BCIT 147.5 76.7
Mar 26th | BCIT Connal's | 147.5 76.7
Mar 26th | Connal's | TBGP 3 1.56
Mar 26th | TBGP Connal's 3 1.56
Mar 27th | Connal's | TBGP 3 1.56
Mar 27th | TBGP Connal's 3 1.56
Mar 27th | Connal's | BCIT 147.5 76.7

Total 636.48
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Appendix 4 — Equipment

The equipment required to undertake this project was obtained from a variety of sources

(Table 1). These materials were largely loaned from the BCIT FWR program.

Equipment Purpose Source
Seine net Fish capture BCIT Compound
40 Minnow traps Fish Capture BCIT Compound
Salmon roe Bait for minnow traps Marvin Rosenau
Large-fish measuring board | Data collection BCIT Compound
Small-fish measuring board | Data collection BCIT Compound
Eslon tape Data collection BCIT Compound
rsrfellselron 156 Dissolved O, Data collection Chem. Department
3 Tidbit vs Temp dataloggers | Data collection Bob Gunn
Hach 2100P Turbidity meter | Data collection Chem. Department
Data sheets Data collection Personal supplies
Electronic scale Data collection BCIT Compound
Thermometer Data collection Personal supplies
Scissors (4) Fin clipping BCIT Compound
Viewing boxes (2) Fish ID BCIT Compound
Folding table Fish Processing BCIT Compound
Concrete blocks (8) Hold tidbits and depth measures in place | Home Depot/BCIT
Metal garden stakes Hold up seine net fo retain fish for Home Depot/BCIT
processing
Net repair gear In case of net snags BCIT Compound
Inflatable boat and paddle Multi-purpose BCIT Compound
Pump Inflate Boat BCIT Compound
Collapsible shelter Block elements from fishes being BCIT Compound
processed
Flags Mapping BCIT Compound
Weighted Eslon Mapping BCIT Compound
GPS (Pro XLT) Mapping Wayne Horvath
Extra rope Multi-purpose BCIT Compound
Waders and boots Personal gear Personal supplies
Formalin Preserve voucher samples Bob Gunn
Life jackets Safety BCIT Compound
Throw bag Safety BCIT Compound
Pole seine Seining small isolated ponds BCIT Compound
Mallet Set up metal garden stakes Personal Supplies
Wheel barrow Transport gear BCIT Compound
Buckets Transport/hold fish BCIT Compound
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Appendix 5 — Permits

LICEMSE OF GRAYEL PIT LAND
IH PURSUANCE OF THE MIMSTRY OF THARSPCRTATHOH AND HIGHWAYS ACT, A.5.B.C. 1526, €. 311

THIS AGREEMENT dzted for referznce October 1, 2010,

BETWEEN:

HER MAJESTY THE QUEEM IN RKGHT OF THE PROVINCE OF BRITISH COLUMELA, as rapreseried by
“ha Winster of Transooration the *Province®)

AND:
BC Institute of Technology, BCIT Fish Wildlife & Recrestion Project - Fish Sampling, 5700 Willingdon
Avenue, Bumezhy, Brilisn Columbiz, V55 3H2 {ha Licsnsss')

WHEREAS

A, The Licenzee vishes 1o uze and cooupy and e Provings wishes to grant todhe Licensse a license to use

and accupy certan lands (hersin defined) for the oumess of the Event therein defined).

WO THEREFORE n considerstion of the premisss and tz covenants anc 2creermsnts cantaingd hargn and the
sum o $1.00 now paid by the Licensss to the Provinge (the recois 2rd suficeney o whish is harsby astnovdedged
by tre Frovinze) the paries sgres &5 follows:

1. DEFINITIONS
11 ntrs Agreement, unless the context cherwise raouines:

f{a] "Controlled Areas" means those anas stualed within the Licenze Arsa &no identifed &5 cordrollzs
arzzs o 1he sketch plan atached as Schedula "1' fo this Agreemen;

(b) "Event' mesns the producten. presentalion, Feating, and winding up & and the imitafian of and
hostrg of pesans, ineluditg, the genesl puais, to he g

(o] "License Area™ rrcans that pan of tha lands and prermises kgally descibed 23 ‘olows:

Pzrcel dartifer: 005-437-440
Lot =, Dissrict Lot <172 and of Secion & Towrship 5, Rangz 26, Wast of 6 Meridian, ¥a's Divisior Yalz
Waties, Plan 17072, Exzept Fans 52544 znd KAFEXTE

&nd having &r approxirans ares of 1.04 hactarss and cssignated in haawy blzck line on the ekelch plan abached as
Schedule 1" 1o thiz Agresmet, and s=zluding those porions designated as archzselogical sies on the map
attacred 11 Scheduls *3° b tis Agreemert;

{d) "Licensee Representative” means the perzon designated by the Licanses as such pursaant to ths
Agreement, and inciudes ahemnsies authorized as sueh in acsordanze with the tarms of this Agreement;

BC MaT file: 2010-05306 . Pagé ]:
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Liimisoy of Treasporsanan aps fafiosoeice

{e) "Material" reans gravsl, sand, and dir, icludng without lirrizzfion, pit-un granuar aggregzte, wirder
abrazive. crush, seacozt and any other agaregate vhich may 93 procassed fror Pit-Pun and includes
any ay-prodcts resulting frem the aecassing of 2it-Sun;

{f) "Ministry Represenlative" means the patson designated ov e Provines &s such oursuent to this
Agraament, and incudes glernales authorized &3 such in sceodance with the terms of this Agreemen;

{9

—

"Parking Areas" meznz “hose lands situated within toz Lisenze Area and identified as paking areas
on the sketch plan atached as Schedulz *1° o this AZ-eament;

“Pollutant” reans

{h

—

(i) &~y hazardous, toxic. cangerous and peteriially dangercus material or suostance. ary Igud or
caseous matsrial and any other substancs whch is rezsonably capatle of causirg polluten or
contamration to 2. land o vate~, and

(i) 2! susstancas and maleals de’ed as “wasts” in tre Wasts Vianagement Act, R.3.B.C. 1935, c.
422, as it may te amended fom fime to fime, or ary eractman: relsting 1o the envicenmen:, and
the requiztions enssted urdes the \Wzste Manzgement Act or any such 21actment;

i) "Public Galleries" mzars thosz ands siluatec within tie Licz~a2 Arsa and idenfise a3 pusic
gallzres cn tha sketch plan attached as Scredule 1"t this Agresment;

(k} “Term” mezns the period o° timz which will, netwithstanding the date of exscution end selivesy of trs
Agreement b€ conclasively deemec to commence at E:CCAN incusive on tha folowing caiss of
QOctober 2-3, 9-10, 16-17, November 11-14, 2010 and March 12-15, 19-20, 28-27, 2011 3-¢ ad 2l
10:2C PM on Maich 27, 2011, er such datz o earlier fermination or canzellztion s may be established
inaccerdanze with the tarne of this Agreement;

(I} ‘Trafiic Nanagement Plan' msars trz pla- atiached in Schzcule ‘2" cf tis Agreement; and

(I} *Vehicle® incudes wit~zut lirizztion,

qr = 'wenicks” 22 that term s define inthe Motor Vehicle Aci, R.S.B.C. 1836, £.313,
zn all t2r-ain vehicle, and
anall tzrain cycle.

2, GRANT AND TERMW

21 Subjact w0 the tarme ¢ this Agrsemsi, the Frevince grams 1o tme Licenses & lcense to onter on 2¢
cocupy e Licsrse Arza during the Temm for tre purpose of the Event, sixect to and In accorzancs with
tre terrs and corditiors ¢ tvis Agreement.

3. LIMITS ON LICENSE
3.1 Tre Licznsze ackrow odges and agrees that this Agreemert dees nat grant te the Licensee anv proprietary
crpreperty rights or ntarasls in ths Licsnss Araa.

—_— —
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4, LICEMNSEE'S COVEMANTS
41 The Licenzee covenzrs with the Provnce tat the Licensze will

[a) enter uponand coouoy the Licenss Arza sclely for the purpose satoain Aticle 2 of this Agresmant;

(b] =rsurs thal zny 2ne all Vahclzs anaring oo tha Lcerse Area for or it canneclion with the Evan g
fully ingured v accordance with sl applizable lws and regulstions melating bo automciile lizofiy
nsurznee and all epoicstle ooicies of the Insurance Coperaton of British Solumbia, ard without
imiting thz genzra ity of tha fereqoing, ensurz trat all part cipen1s intre Event,

(i oitain and maintain automebila labiliy nsuraros that includss coverage for perlisipation in all
events, racas, climbs and activilies comprising e Evand, gre fhat i in an amourt not less
than 32,000,200 [FIVE B _LSH) incusive oer cosurrance, and

flly hake, In connastien with the Vehicks participating in the Event, the requists czrificsies ano
dozurrentation, of registratior and othenw se, inzluding without lirizstion, as recuired uncer
the Maior Vieticks Act, R.EB.C, 1938, ¢.318 and readations enactes thersunder, ard the
Mtz Vevclz (Al Tomaing Act, R.SB.C. 1256, 0379, and raqulaticns enasied trereundar;

(e) not peonit, 2low ar olhereise sufizr any peson,
[l wha has not recsived the pror authorzafion of tos Lizensee o ents- the Cordrollzd Aress,
(i1 whais & epsctator 1o enter anw part of the Lizense Area otfer than the Publs Gallerizz, or
(i1 b park in any part of the Licenze Area othar than the Parking Arcas;

(d} cormgy witn and perforn the Trafic Manzgsmard Plan set out in Scheduls "2° of this Agresment, and
ary drectives or instructions thet nay, fom tims fo time, o2 issued by any member of the Foval
Ganadizn Wounied Jelize, the provneiz’ police forez cr an applicable munizipal polce forse, as the
tage may be;

fe] at &l tmzs during the Temm,

iy provide adequeta security for he Lizenss Areg, and mct remewve, cause 10 be removed or sufer or
perni the rermava af ey Maiadal fom the Licenze Area,

(il pernil the Province, ts servants, agents zrd authodzed representatives to emter upon the Licznse
Arza 2l aty tmz for sy purpoze, and

fiiiy prevard eniry 15 the Licenss Area by zny perzon, other than zpectators, 2re pariciaes!s in the
Event. emplovess, workers, 2erdants, agenls, and invilees of the Lizensss, lzw enforcsmer:
zutharilies, and membas cf e gareal pasic in can-eclion with the Bven®;

{fy keep the Licenss Area &t all trmes in a safe, cean and sanitsry concition satisfactory 10 the Province
and in 3 slate of repair ard senditcn as would a prudent and careiul myrer in oocuzation, and at leas!
equivalent in the sfatz o° regair and condition of the Licenze drea at the corrmarcemant of the Tern,
szve for damage Dy light1ing anc tempest 2nc, on 1e exoiation or sponer kernication of e Term,
vizd up the Liconse Areg in aquivalen! repair 2nd condition te the renei~ end congiion in which the
Liczrsn Arga woukd have been kept by & prucens and carsful gwner in oscupation during the Tem,
szve for darrage by lighining and tarpast;
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(g}

{

£

i)

i}

na:, wit~cus tre prior witien consant i <he Provinze,

[l erec: or causz to be ereciec or the Licenss Area any ouilding, structure or cther improvement cf
any nzture cr kind whazsceve, and

i1 move, remeve, place, mairtain, or cause ¢ sufier to be movee, remevec, dacse or mziniaines
any improvernzant or ficurs in cr e the desrga Area; ar

any such consent of the Provines dozs rot constibie any epressntafion or warnz-ly. exotsss or
implizd, or any of 2ny Krd assurarce whatsoever, as to the statz, condition, desicn, operaticn, or
fitmzss for purposs or sJdtsoiity for Js2 of any such bwilding, strusture, fixture, orimprovemsnt;

in such a manner as the Licarses, exercisng the standard of care, experisz, skill ard dikenca
raqured in aw, considers nasessary, preducs, present, ma-age. administar, host and cperste he
Event, 10 ensure the nzgih and safety ¢f the eblic, insludivg without limitaion, speclatoss, and
parlicpants in the Evan, 2nd te employess, werkers, servants, ageris anc invitzes of the Licznses;

not ke subjzct 1o the contred of the Provi-cz with respec: fo the manner in which it produses, preserss,
manages, administers, hosts a1c ooz-ates the Event;

cbeerse, akide by and comply wih all laws, bylaws, orésrs, approvels, requlatons, civections,
sandards, ordinaress a7¢ rukes, of any governmental suthority ¢ sgeicy in any way relatag or
applizanlz, dirzstly or indiracty, o the Licensse, this Agreement, tre License Arss, tre productior,
presentation, managemen:, administration, hesting and cgeraten of the Svers, or te Leensea's use
and occupztion ¢ tre Lizense Arza ir connaction wit” the Evany, including without imiztion:

(i} orducs, prasent, manage, administer, host and oosratz the Even, and maitair thz License Area
in & conditen and stata of cperstion that complizs at &l times with &l suck laws, bylaws, onders,
=30 atons, directions, standands, ordicances and -ules. includrg without limitatien, laws, by-laws,
or regulatens refating o Pellutancs and the pretecten ¢ the enviranmant, applicabls to t+e Event,
the Licange Area, or tha Lizenzee;

{ii

=

enzurz thl the preduction, preseriztion, managemant, administrztion, hostng 2nd opzracion of tie
Event, complies wih &1 laws, bylaws, orcers, reguations, directions, siandards, orcinances and
rules of any gevemmentz. authority applicable to the hezth and safety of thz public, saectators,
inviteas and 2a~tizipants in the Evert, to tha sa’e cperztion ¢f the Evenl, and 1o cezupaticnz! hezth
and safery, includice without limeztion, the Moter Vehicle Ac, RSBC, 1886, ¢.218, and
reguiations enaciad thereunsss, the Wolor Venclz [AT Terrsir) Ast, R.SB.C. 1996, ¢.319, aw
regulalions anzcled theraundsr, the Worers Compenzatior Act, R.S.B.C, 1896, ¢, 492, the Erfich
Coumpia Regulztion 28697 ertiied *Occopational Feath and Safety Regulziion®, tre Mires A,
=.5.2.0. 1995, ¢. 295, and the health. sajety and recamztion coce 23 mey be ectablishec frem
time ta time under thz Mines Act; ard

BC McT file: 2010-05306 Page 4

83



falinietry af Tvansporrorion and lafhasivucne

(i) =2nsurz thai “he erployees, workers, servants, agenis and irvitees of the Licensee are instuctad in
the terms ¢ sLch faws, bylaws, ordars. regulations. directiors, standards, orcnancss and rues,
applczble 1o occapational health and salety ard o the sale productior, pressntation,
managament, adrinisirzlion, hastr¢, and cperaten of the Zverd, including wihowl imnitaticn the
'Werksss Compzrsztion Acl, R.S.B.C. 1285, ¢. 422, he Britisn Columiz’a Regulztion 286/57 eritied
‘Quocpational Health ard Seiety Ragulation”, tie Mines Act, R.S.B.C. 1996, ¢. 293, and the heath,
sa‘zly and reclamation code;

(K} o2ain, mantan, ohsene, 2z comply with all licensas, agreements, consents, spprovals or uthortizs
iszued by amy compatent cevernmerial authority or agency that 2re necessany in comrection with tie
Jeenses, tre Licenss Area, the preduction, prasentation, mansgement, acmiristration, hosting, and
cperaten of tha Event, tha Licensse’s use e oscupation of the Liczrse Ares, or tiis Agrocment;

(I} 7ot commt o suifer any willful or voluntary waste. soai or castuction ¢ the Licsnsz Ares, and ~¢i do
or suifer to be donz en the Lisense Ares arything Ihat rzy be o keccme a nuisanes or nnoyance to
any owner o ocedpier o adjoiri-g lkrds or ands in the viei~y of the Licerse Areg;

(m) cksarve and perform all tems ard orovizions of this Agreemen: and not do cr suffer te oe doe
anything corirany 1o any termr or provis on of this Agrcement,

(n) not cbsiruct, interfera wh, or otherwss Irrpede, or sufer, perrit, o7 aliow the operaticn, prod.ction,
mognentaten, zdninstatior, hostirg, and presentaton cf the Event, to cbsirue:, insriers vitw or
shervise impedz tre opeat on of those parts i the publi highways adjacen: to tac License Avea;

(0} noerect o install or ot~enwise suffer or causs to be erecied or installed advetising signage of any kind
whatsoever on the License Area wilhout e pros writban oonsar o b Provinge;

(p} keep ‘bz Lends frz=of &' PolLiants and

(i} nctcause. suficr, or parmit the Licarse Arsa or any 2art thereol o o2 usad for storage, hareling,
rrarsportaticn, or dispeszl of Pallutasis;

(i) premaly. upon beceming 2ezre of eny dzpesi, spill, discharge, or r2easz of & Pollutant on tha
Jeznsz Arez, o of any evand an or affecting thz Loense Area wrich constit.ies an ofense or 2
breact, or ‘s reporiablz under any laws, by-laws, or regdations relating 1o 2cllutants and the
pretestion of the emdronment,

{A) give writer notice to the Provines of the capes®, epill, Sacharge, of relazse;

{B) occmaly with al lzwfll orders cr reguests frem bie Prowvinze, or any govemment authority
relzting to bz depasit, spill, dischargs, relegse or any such event; and
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[C) undertaks and cormaets all remeval and ramadial actions necessary to conain, remove and
czan up any Pollutant thzt ray Fave been deossited or spilled in, urdes or uoon the Licenze
Area as a rasui of that everr, and thai removs’ shal b o the reasonakle satistzcton o the
ProvTice, &nd I the Licensee 2ozs not corrply with any lawis crders or racuesis descriced in
clause (B) ci this suosectizn, the Province may uncerta<e to camy cut such lzviul evders and
requestz and the Licensze will immediatey pay to the 2revincs all cests and expensas
incared oy tha Provines in sc dang.

{q) undertaks 3¢ perorm all investigations, assessmens and mevies necessary to identify, 2/minzle or
conrol hazards "o toe health cr safety of al persons on the Lioznse Area, including witrcut limitatiar,
partcicants in and soactators of te Ewent, arisng in oonnection with the state, desgn, o° coretion of
“he License Arez, the production, presentaten, manzgeman:, adminisiraten, masting, and oparztion of
thz Event, the use or avsusation of the Lcanse Area by e Loensee, or tris Agreament; and

{r) provce, maindain, and have availablz, at all tm=s sufiicient staif wih all necessany iraining and
cerificsfions, iacilites, matzrals, aporepriate equpmen: and expertise to casurs the safz and il
productior, oresenfaten. maragement, administ-ation, hostng. and ooz-ation of the Event en e
_icense Area.

5. INSURANCE

5.1 “he Licensse wl, witrcu® limiting its obigations or Iakilites urce- this Agresment, at fis owr expense,
obfain, provide, nd maintain durrg the Term with insuress icensed in Zrtish Columbiz, nsurznce n
oonten:, ferms and amouis acocpiatls to the Provinee and the Licensee will effect and <eed in “orce curng
the Term

(a) somprehansive o commercia general lizbilty insurz=oe in an amcunt rot less than §5,000,00C.00
[FIVZ MILLION DOLLARS) inclusive oer occurrenos ageinst badiy rury, deach, and propeny damage,
ozeuming on, in or about the Lands and inclcing [ability assurred unds: contract. “or calms arisicg out
i ary accident or cocurrenze on, in or aboaut the Lands, and the salicy of rsuranze wil be erdorsec lo
ircludz Land and Water 2itsh Celurkia |1e., Her Majesty t~ Gueen in Right of the Provinze of
Griizh Colurkia, as reprasanted by tha Ministar ¢f Trarspartiztion sonsther with any smpkyass, agants
ane sevants of the Mnister, &3 Additenal Named Insureds;

(b,

—-—

auiometile lizbilty insurance 'n respact to any Venicles operated by trc Licensee or cn behalf of the
Licens=e on the Lands orin connectior with this Agresament in 27 amaut 7ol ks than §6,00C,02C.00
[FIVE MILLION DOLLARS) inclus ve per oczurance; ard

{c) all ricke orcperty insurancs 2gsinsl css o damzge 1o morowements, furniure, fitings, fxlures,
apourenzcas, machingry, exupmerl, siock-r-trade &nd merchancisz on, in or soout the Lands,
whien pelicy of insarancs will sontain a waive” ¢ subragazon that in the evznt of a lozs ard upon
paymz-t of any caim, the insurer will waive its richt of subrogation zganst Lane and Water Britsh
Coumaa Inz., Her Najesty the Queen az -apresentad by the Minista: of Trassporlaticn er any of the
employess, senvents o agents of the Vivsler, a1d a loss payable cleuse dirsctrg payment to the
I rister o° Transpodation.

5.2 Notaithsiandir¢ saction 5.1, toe Provinos may at any time or tmes, by notice n wriing delivered 1o the
Licensee, racuire thal the insurance o the amount ¢i the insurzree sct out it this Aricle, o2 changad, cr
that other Fsurares in additen to the insurance sct ot in this Aticks be cbtaned and maintaines, and the
Licensze will make such crange or changas and astair and rrainta n such sdetionzl insurance 23 may be
descriad or set out I~ the writtan notica.

— B
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“he Lizensee will deliver to the Province orer to exccution of this Agscement by th2 panies evidence of
inzurance issLed to comply with 118 insurance raguiameanis $21 out it Dis Atela, by way of 2 duly
oo etad Mnistry Cetificats of Irsuranca (H111) ang, en the recuest ¢f the Provines, a duy exscutad
Insurarc2 Cerporztion of Briish Columbiz fom, jan APY4T or APV250, as the czse may be) and the
Lizensae wil, on the raquast of the Provines, rade at &y fime o times. deiver fo tre Province avidence,
by way of a duly completed Nirising Certificatz of Irsurznce and d.ly exsouled Insurance Corporation of
Britis* Coumaia form, (a1 APV4T or APY250, a5 the case may be), tha: the ins.rance remains in force and
efict or evicence of renzaal of the insurance, as thz casz may be.

Tre Licenzee wil daiver to t7e Prowinze, on e raciest of the Provines, made at any tirme or tines, the
orignal versen or duly exaculed zerl’ize copies of 21 curent insuranze pelicies and endorsements,

T#e Lizensee will net cancel, reduce, materially altsr or changes the insurance recuired under this Artick>
withol: pricr writien notics defvered to the Provines.

RISK, RESPONSIBILITY, INDEMNITY AND RELEASE
Toe Jcanses acknowledges the risks and hazards inherent in the preduciion, presetietion, manzcemen,
adminisirztion, hostirg, and ops-ation of t~¢ Event and he uss and accupation of the License Asea and
agre2s trat the procucticn, presentztion, management, administeation, hosticg, 2~ cperaticn of the Event,
tre enly on the Licenss Arza, and the use and cocupation cf the License Arca by the Lcensez, ils
emgicyses, senanis, agerts. lioonsacs, invitees, paicipants, spedtators, and members of tha generzl
public a-¢ ertirehy the resaonsizlity of, 2nd atthe sk of tha Licens2e, and not that of the Provros,

T Licensge covenants with the Provines that the Licenszz wil incemnily and save ~amress Land and
Wia'er Britsh Columtda Inc., z-c the Provirce

{a) frem and against al losses. cdamages, cosls are Habilites, incuding fees of solicitors and ather
professiora’ acvisors, made agz nsl o incurrsd, sutfered or sustained oy the Povnce, at any tme or
brrzs (wastha- betorz or siter the cancellztion, expirztion or termination of this Agreement) whaie the
samz or any of them &re 2ustaired in connection wih, 2z bazed Lpen e 232 aul of of frem 2ny:

(i} breacr, vioasion or nen-performancs by tha Liceasza of 27y tarm in this Agreema-t, or

(if) personal 2ne bodiy injury, desth o~ dzmzgs opouring - haooening cn or of, o~ in or about the
—cznze Area by virt.e of toe production, presentstion, manzgemert, adminstration, hostiag, and
aeraticn of the Sverd, and the vse or cocupation of the Licenss Arsz oy the Leences, ils
amplovees, savanis, agents, lioarsees, invitcos, caricipants, spectators, 2ns merbes of the
gsreqal public, incl.ding without limitation, under thie Azrcermen:, and
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{b) from any fines, penallies or expenses levied or charged aganst the Provines or the Licensee by any
gavarimaTzl autterty, court or board pursuant to any law, bivlave or regulztion for the protection of L
Envrenmen: &3 a resut of the use or ceoupaticn cf the License Area by tha Leansee, the preduction,
preszmialion, maragement, administration, and egeraten of the Evanl, er tre acts ar orissions of the
Jeensee, s cmployees. sonvants, agents, icanseas, inviass, or members of tha puidic, oo orin
connection with the Licznsz Arez, incuaing witheut limitatiee, under this Agrsems,

wihic inzemnily will survive the expirafion or soore- fermination o- canczlation of this Agreemert.

The Licenses agrees thet it oorsidzration of the sum of $1.00 and etner valuabla corsidz-atia~ now naic by
the Frovinze 1o the Licensas ithe receiot and eufficency of which is hereby scknomlzdzed oy the Licersee),
the Ucasae hereby releases, acquits and forevar discramges Lane anc Watsr Briish Columbia re., and
the Previnze from 2ng agairst any 2nd all cla s, actions, liabiliies, or demands of any scrt waatsoever
whic~ mzy be broug: or may &rise, directly or indirscty, in conrection with the Licensass, this Agreemean:,
the proziction, presentatior, management, admnisration, hasting, 2nc cparztion of the Event. ard the use
or occupation of the Leerse Area.

ASSIGNMENT AND SUBLET
The Lizensee will nat assign this Agresment, any ‘riersst n t7is Agreemsrt, or its rchie, dotisg, er
obigatiors under this Agrazman:, in whoke or 0 0zr. or grant a license or permet to cczupy bhe License
Arza, cr a7y part of the Liozrse Area, 1oany other persen.

REPRESENTATIONS AND WARRANTIES
“he Provinos does not rzke or give ary representations or warrantics, express of impied, of any Kind
whalsozver, i connsction wih the License Area, chis Agresrent the oreductlion, presentziion,
managzmient. admrisiraten, hesting, and cperation of tha Evast on the Licerss Area, or the usz or
occuzation of the Licz1se frez by tre Lcenses, melud ra wilhet limitzsion,

(a) as tothe slate, concition, desan. epzraiion o finess for purposs or suitakiity for usz of the License
Acea lor the produston, presentziion, manzagament, adninistration, foeting. and cgeration of the Ever,
and the usz or oocunation of the Lczrse Area by the Licoises, ts employees, sanvanie, agents,
icznsess, witees, narisipants, spectators, znd mzmbats of tre genaral public, rcludicg without
imitation, under tv's Agreement. craiything elee whatsosvar

(h) the presencs or absence, and tha deposit or s, of 2 Pellutant on the Licenss Arsa: or
{c) the ozcurence of any event cn or aifecting the Lcenze Arza wrich conatiutes an ofense or a brazch,

o7 15 reporlablz unzer any lews, by-laws, o regulztions relating to Polutznts 2n¢ the protection of the
2wirorment,
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8.2 Te Licanses rzovesanie and wamants te the Provircs on the execution of tis Acreement 21¢ a2l times
trereatter cunng bie Temn of this Agresment, with the knowlzdige that the Provicce will rely oon thase
warantes and represantations n entering intc this Agrasmeant that,

{a) the Liconsce has inspecice the Lards znd is Rlly a2ware of tre state, cenditen, dasign, cperztion and
fitress for purpese and suitzolity “or uze ¢ toe Ucense Arez, incuding wihout limsaticn, fer the
prod._cticn, presentation, marager21:, adninistratior, 1esting, and operation of thz Event, ard the usa
or cecupation ¢f tha Licenss Araz by e Licensze, its smplovees, ssevaris, agents, |censees, inviese,
pzrlicpants, specialers, and mzambzrs of thz genzra punle; end

{b) the Licznszz2 ~clds =1 penT s, licenses, cunsents and autentes iss.ed by any federal, provincial,
regioral, loca, or muncd govemment or agency. thet are reczssay in connecten wih the
prodcten, presentztion, managzment adiviristraten. hesting, 2nd cperation of the Event, incuding
withos limtaticn, on tha License Avea.

83 A1 terrs of t's Agreement sne sl certificaies ard ofher decumenis deliversd by or on behalf of the
Upznsee are maferiz] and will conclusivey be ceemed to mave been relicd uace by the Provnce,
~oaitmstanding any prioe or s.bsscuent invastigztion by the Province.

9. TERMINATION

91 Noteithe:zridrg any other pravisien of this Agreement, the Provinez may, in s sole discelion, terminzte
this Azrsemert upon cne day writen noticz of termimation to the Licsnsss are the Ucenses wil cut and
dziver possession o the Leznse Arza to the Provirce m accordznce with tre tems of tr's Agreement and
the Licensze acknowledges and agwees that it will makz rc clim for compensation, in damages cr
othervise, induding without [miting t1e generality of toe forageing, ~o clam fer lost profitz or other
consequental less, as a resut of the terminalicn of this Agreerrent undar tris Arlick.

9.2 The Licz"sa2 covenants wih the Provirce tnal, on the expiration o- eadier temnination of this Ag=emsnt,
the Licenzee wi

(a) ocaccably cuit and coliver posseseicn of the Leense Arza to e Province 0 a safs, claz and zanftary
condrion to te satisfaction of the Prevince;

b

-

fregared by tha Provicce, restors the g-ave’ shoulders ¢ those parls of the oubic vighways adjacent
to the Licensz Area 1o z szfe, clzar and clear condition, to the easonatle satisfaction of the Pravince,
irsludicg oy ensiing thal gravel, sand, recks, and dirt that may 2e wracked oo the shodlder aea ¢
such hichways fror the License Asea in connaclen with the Event, is remaved 1o the reascnabla
satisfaction of toc Province:

{c

—

at s cwn cost, dsmante and remens all equiprens, apparaius, things ard improverren:s or fikturss o
tne Lizensee at the Linensz Arez and repair all dzmage to the License Arza causzd by thz dismanting
and remvz of such eqipment, 2gparatus and cthe: improvemsanis o fixtures:

{d) remove al ferclng that has baen istalled by the Licensee urde- this Azreement;

e ————
BC MoT file: 2010-05306 Page S
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10.
10.1

11.
1.1

n2

1.3

114

{e) if required by the Province. cismantle and remowe any grand stands cr gallzies siluated in the Jdeczrse
Ares,

and al right and interest of the Lizensee i e Licenss Araz wil osas2 and vest n b Province &t tha- time
and. tc the exterc recassary, this covanant wil sunive the exoration or earlier ferminaton o this
Acreement.

Any ecuipment, spoacatus &nd otfer imprewsments or fixtures of the Lcensee remairing at the Lcerse
Acea latzr than "4 cays a'ter exgiration or terminztion of thiz Agreement will be absclutely ferfaitas to and
becone the propedy of the Provnes, and may be rzmaved fom the Licanse Arez oy the Provinze and the
Leersee will pay 0 the Provinze. en demand, all exparses inzurred by the Provines. itcl.ang the oosts ¢f
remaval.

DEFAULT
Thz Provines &rd the Licenses agres thatif,

(a} tre Licznsze fals o parlorr, corply wih, or aaserve any of e covenants, sgrasmans, condiions or
proviscs containad in the Agreerrent en tha part of the Licensse to be perfomas, complizd with, or
cbsersad;

(b) in thz opiricn of the Province. the Licensee fzis to rake rezconabl2 and diligant use of the Josrae
Area jor the purocse pemitted oy this Agrsemant, 2nd the failure continues for & perod o cne day
affer tha Provinze ¢ was wiitae nafics 1¢ tha Licensss of the nature of he fzlure;

thzn the Provines may entz upon tha Liocnse Area or any 267 of 1 n toe name of the whole, 2nd tris
Agreemz: wil, 2 the ootion of the Provnce ard wit? or witheut antry, teminale, 27¢ 2! the rights of the
Licensee with -espect to the Licenss Arza vill be assolutely forfeit: and will lzpsa.

GENERAL PROVYISIONS
The Lcznses acknoalzcges and agrees with the Provines that

(2) :he Provinze is under no oblgation, express or implied, to provids assitancs of wiateoever nabure cr
<inz, 10 the Licensee. incuding without imitatien, to provide access, services, fingreiz assistiez or
contribution, in eaonection with cbtaining =y and &1 appravals, permits, o autrodzations tra: may be
requirad in connection vitn this Agreemart, or the usz of the License Area for the o.pose set o in
Arizle 2 of this Agreerrent; and

(b) ~wihirg in this Agresment consfitutes tie Licensze as the agenl. cint wenlurer or pariner of te
Frovire or gives the Licensze any authedty or power to bind the Frevinze n 2y way.

On exzcution ¢f this Agreement. tha Provines will éasigras a Ministry Reorssentative and will deliver rotice
tresee’ to the Licersas.

On axacuton ot this Agrazmant, tha Licensss wil delver to the Vitstry Reoressntative and 10 the lcca!l law
enfo-cemerd aency, the name of the Lcensee Representative and will, forhwits, socn any such crange in
desgration occuring, deliver viritien otice te the Minisiry Repressntative and o the lacal aw s1'orearent
agency, of every change in desraten of persaes designated as ths Licensse Representatve under th's
Agreerent.

The Jcenzez will ensurs thzl tre Linsrsse Reoreseriative emans or the Leense Area a: 2l tmes during
the Temn, whilz the Everd sin cperaten.

BC MoT fle: 2010-05306 Page 10
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12, MNOTICE

121 Any nobes, dozurment cr cormmunization requirsd ar permitted to be given under i Agreement must Be in
wriing zrd will 22 ceemes 1o have Eean given i delivered by mand, facsimile, coutier or dounlz registered
mial 10 the party -0 whom it iz given as felows:

{a] ifiothez Provines, than to:
Minlztry of Tranzparlatien & |~ frastretrs,
Levesar Marland Distrat Office
Suile 200 - 1065 Columrkia Sires
MNew Wesiminsier, B.C, W3l EHF
Facsirile: (604) S8C-8371
{B) iffc the Licensee, then ta:
(i, pihzLicensse Reprazentative; or
(i o
BC Institute of Technology
BCIT Fish Wildlife & Recreation Project - Fish Sampling
AT00 Willgaen Avenus
Z.maby, BC V3G 342
Actenfion: Stephsnic Elis, Student  778-9B58-4743

13, MISCELLANEQUS

131 I this Agrasmant any releranca o a pary incudes tral pay's heirs, exscutors, admivstratons, successors
4% 255ns and b bems and provisions o thiz Agreement will extend 1o, be binding upar 2nd enurz to the
benefit of the pedies, their suecessors and permitted assigns.

132 Itis exoressly agread that 2l grants, coverants, conditons provians, rights, powers, pivisges and lizkbiives
contalmed rerein wil ke rsae upon and undertaken by The parties Feneto for tremselves and the T respective
hars, sxecubors, dministraions, sicsessors, sgens, and employses,

123 Heierm, cenditen, covensrd or cher provision of this Agreame wil be consleened o have baan waivas by
the Province unless the walver is cxpressed in wriling by the Provinoe, The waiver by the Provinge of any
breach by the Licensze of any term, conciion, covenant or othe: provison of this Agresment will mot be
Consrucd as of canstile a waker of any lurher or iher breach of the same or sy odher ferm, condition,
covsnant or cthar provisen £nd e sonsent or approval of the Provines b amy et oy the Licensss requirg
the corgant or aopaovel of the Proviree will nol be censdered 1o waivs or render uinecessary the consent
of approval o ths Provinge to any subssquent same or similsr act by tos Licensae,

134 Hany seeton of this Agresmen, or any part of a section, is found o o2 illzgal or unenforezable, el secion
or per of & secion, &8 tre case mey be, wil be considerad separate end szvarzole and the remaining
szclicn or part of @ seetion, as the cazz may ba, wil nol be aflectad an: will ba enfaczable o the fullest
extent pzmmited Dy aw.

135 Tis Agreament mey oly be amended by subseguent agreement it wiiting executed oo etalf of tha
Fravncz and e Licensee,

BE MaT fle: 2010405306 i Pags 11
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137

13.8

14,
1441

142

143

144

145

146

4.7

Any resrenes to 'this Agresment” means this instrumen: and al of the Scnecules atzched o it and any
referance to ey aticle, section. suasecton or paragtaph by number is a referencs 10 the 200%prizle
arlicle, szction, subsection ¢ paragraph in this Agreement.

No remedy conferraz _pen or r2senved bo tha Provinze is exzlusive of eny otfer emedy it thiz Agreement
or orewidad oy Iz, ouf trat remedy Wil ke i additon w0 any ctoer -emedy in this Agrsemant or any oter
remady then existing at law, in quity, or by sistuts.

Time is o the essence cf this Agrasmant.

INTERPRETATION
In thiz Agreement, ‘parson’ incudes a corporation, firm, association 219 any other legal entzy zrd wheraver
the sivgular o mzscuine is usac i will be construed as if the plurzl, the famininz or the nsuter, and
wharzver thz plurgl or the feminine or the neutsr is uzed 1 wil be construed as the sirguar or meszuling, 33
{he czze may b, had been used wherz toc context or the sarties 50 requira.

The captens and haadings conzinzs in this Ageemsnt are for oorverience cnly and do no: form a ozr of
this Agrezment and & ne way define, limf, altsr or 2niarge the scape, meaning o intent of any peew sion ¢
this Agrzemz.

In this Agreement, tre words “ircluding” and ‘incudes’, when idiew rg any general term - slatemen, are
no: to be consirued as Imiting the generzl term or st2terrent to the spectic items or maters set “orh or 10
similar tems or matiers, ot rathar as parmittiag tha gereral ferm or siatem=n: to refer te all otrer itens or
matiers that could rsaconaoly & vith» the oroadest sossible scope of t1e ooneral term of stazement.

This Agreement will be governzs by and construed 2c Inemretad in zeoordancs with e aws of the
Pravince cf Britis™ Celumiia.

Where tree is a airenca o an enzetnant of the Province of Bitish Caumbiz or of Canada in this
Agreermz, that reference will indude = reference to every amendrent te it every <eguletion mad2 undar il,
any subsequz-i enacment of ‘ke efec:, and zny craciment passe¢ in sasttudion trerefarz or in
repracement therssd, ard. unless otherwise indezted. al enactmants raferred to in this Agrasmani are
enzctmenss of the Provino: of Batizh Columbla.

Ezzh scmedule zttachas to this Agreernaet is an ntegral part of trs Agreement as 1 set cut atlangta in the
body o' Ivs Agrzerent.

This Agresment senstiiutss the entre agrzement batween the partizs. Me uncerstandings, reprasentations,
contracts or egresments, oral of othenw sz, cxist batween e nariss with respect 1o tre subjsct matter of
this Agrazmen: exzept as exoressly set out 1 this Agrsemert, The Liczrgee agrees that © ertering into
this Agreement it hzs nat and doss nel -ely upen &ry previcus representation of the Province, cr of
8218, eirployees, agents, or epresantziives of tha Province, whethar expressad or mpled. or Loot eny
inzLcement or 2grsemzn1 of any kind or nature. Al prior unzerstandings, negetations, reprasentations,
wenlracts or agrearments are hersby cancelled.

BC MoT file: 201005306 Page 12
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148 Each of 1 parties wil, upon ™ reasonable requast of the other, make, do, execute of Cause 10 be made,
core or axecuted all further and other lawhd acts, deeds, things, devices, documents, instruments and
assurances whatever for the better or moee periect and absokste perfoemance of the terms and condtions of
this Agreement.

WITNESS WHEREOF, the partes have executed this Agreement as follows:

SIGNED cn behalf of Her Majesty the Queen
in night of the Province of British Columbia by
a duly authorized representative of the Minister
of Transportation and Infrastructurg

on October 1, 2010, in the presence of:

Al

Kon Lukawesky ol-nnw Callandor
Gravol Projpct Manager Area Development & Operations Techniclan
llnlmrdl’mnpmmd Infrastructure Minister of Transportation and Infrastructure

Per: BC Institute of Technology

) .
; Asthorume Sgratory
)
) (Seruure)
(Wirwss) )
; (Dwhe of Signutuss)
)
(T}
BC MoT fiie: 2010-05306 Page 13
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Schedule “A"

Terms and Conditions

. The r2quirements of the Ministry of Tznspertation & Infrastnuctura, Area Manager, Anne Hazelwood at

604-869-7328 [oifice) 634-860-3C11 {mobile), the local police authority anc other applicalde local
municipal aJthonties mus: oe complied with.

Liabil'ty coverage is requirad te the amcunt of 52,000,000.00. The name insured shall include Her
Iajesty the Queen in the right of the Pravince cf Brtish Coumbia as represented oy the Monister of
Transporiation anc In‘rasiruciure, and any of histher empleyess or zgents.

Thiz agreemant coss not rzlizva the BCIT Fish Wildlife & Recreaton Project, ¢f any obligalion with
regard 10 adazrence 1o the Motor Vebice Act or any olber Acl or Regulalion with -espect {o the Fish
Sampling Pro=ct. :

The BCIT Fish Wildifa & Recraation Project is responsibla te 2nsu“2 that all WCB regulations are
adherad to,

All emergancy sarvices, ambulance, fire, efc., ta be pravided with acoess, in case of an smergenoy.
The BCIT Fish Wildlif2 & Rzcreation Froject teamn shall vield the right of way to eme-gercy vehicles at
allimes.

Tha permit area and parking lot mJst bz left clean and tidy, and in its original condition, or better. The
BCIT Fish Wildfe & Recrzation Preject team are r2sponsible for the clean-up and remoyal of all liter.

BC McT file: 2010-05306 Fage 15
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Idap of Archeological Site Excluded from the License Area
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Appendix 6 — Fisheries and Oceans Canada Permit

Fisheries Péches
and Oceans et Océans

100 Annacis Parkway,
Delta, BC V3M 6A2

||

September 28, 2010

To whom it may concern,

Students from the BCIT Fish, Wildlife and Recreation Program have DFO permission to
undertake a juvenile mark/recapture fish population assessment study of off-channel
habitats of the Fraser River flood-plain near Hope B.C.

For questions please contact the undersigned.

Sam Gidora

Senior Biological Technician
Resource Restoration Division
Lower Fraser Area
Sam.Gidora@dfo-mpo.gc.ca
604-666-6841 (office)
604-833-0005 (cell)
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Appendix 7 — Site Cards

Site Card
Date: Site Name: Crew:
Start Time: End Time: Weather:
Capture/Recapture Method: Air temperature:
Wetted Width: Depth:
Fraser Discharge at Hope: Ice Cover:
Water Quality
Temperature: Conductivity: | Turbidity: pH:
Dissolved Oxygen
Time Depth (m) Temp °C mg/L

Species Clipped Recap Mortalities Total
Chinook
coho
sockeye

northern pikeminnow

largescale sucker

peamouth chub

redside shiner

prickly sculpin

common carp

cutthroat trout

rainbow trout

Comments:
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Appendix 8 — Data Sheets

Date:

Site:

Crew:

Weather:

Time processing started:

Time processing finished:

Species:

Mortality:

# length (mm)

weight (g)

clip

comments
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Additional marked:
Dead:
Recapture:

Total count:
Mean length:
Mean weight:
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Appendix 9 — Recapture Sheets

Date: Site: Crew: Start time: End time:
Species Marked Not Marked
Chinook
coho
sockeye

redside shiner

peamouth chub

prickly sculpin

largescale sucker

mountain whitefish
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Appendix 10 — Data Sheets: Tom Berry Gravel Pit 1, Oct. 2, 2010

Site Card

Date: Oct. 2, 2010

Site Name: TBGP 1

Crew: CM, SE, HH

Start Time: 14:45

End Time: 18:30

Weather: sunny, warm

Capture/Recapture Method: capture, comparative seine

Air temperature: 22 °C

Wetted Width: n/a

Depth: n/a

Fraser Discharge at Hope: 3266.68m’/s

Ice Cover: n/a

Water Quality

Temperature: 16.6 (average) IConductivity: n/a [Turbidity: n/a | pH: n/a
Dissolved Oxygen
Time Depth (m) Temp °C mg/L
n/a n/a n/a n/a
Species Clipped/Caught |Recaptures Mortalities Total
Chinook 5 0 5
minnow spp. 116 87 203
prickly sculpin | 0 |

Comments: did not have the water quality meters. Had to stop counting fish, water too warm, losing
daylight, fish started dying, released uncounted minnow species. Estimated >1000 minnow species.
Counted redside shiners and peamouth chubs as one species.
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Chinook

Date: October 2, 2010 |Site: TBGP 1

Crew: CM, SE, HH

IWeather: sunny, warm

Time processing started: 14:45

Time processing finished: 18:30

Species: Chinook Mortality: 0
# length (mm) weight (g) clip comments
1 123 8.50|UC
2 150 20.00 |UC
3 110 8.00|1UC
4 96 5.50 (UC
5 90 4.50|UC
6
7
8
9
10
Additional marked: 0 Total count: 5
Dead: 0 Mean length: 113.8 mm
Recapture: n/a Mean weight: 930 g

prickly sculpin

Date: October 2, 2010 |Site: TBGP 1 Crew: CM, SE, HH |Weather: sunny, warm
Time processing started: 14:45 Time processing finished: 18:30
Species: prickly sculpin Mortality: 0
# length (mm) weight (g) clip comments

1 44 0.5

2

3

4

5
Additional marked: 0 Total count: 1
Dead: 0 Mean length: 44.0 mm
Recapture: n/a Mean weight: 0.50 g
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minnow species (redside shiner & peamouth chub)

Date: October 2, 2010 |Site: TBGP 1 Crew: CM, SE, HH |Weather: sunny, warm
Time processing started: 14:45 Time processing finished: 18:30
Species: minnow species Mortality: 87
# length (mm) | weight (ounces) clip comments
1 34 0.5 ucC
2 35 0.5 ucC
3 35 0.5 ucC
4 36 0.5 ucC
5 39 0.5 uC
6 39 0.5 ucC
7 39 0.5 ucC
8 40 0.5 ucC
9 40 0.5 ucC
10 40 1.0 ucC
11 40 0.5 ucC
12 40 0.5 ucC
13 41 0.5 ucC
14 41 0.5 uC
15 41 0.5 ucC
16 41 0.5 UucC
17 41 0.5 uc
18 42 0.5 ucC
19 43 0.5 ucC
20 43 0.5 ucC
21 43 0.5 ucC
22 43 0.5 ucC
23 43 0.5 ucC
24 44 0.5 UC
25 44 0.5 ucC
26 44 0.5 uc
27 45 0.5 ucC
28 45 0.5 ucC
29 45 0.5 ucC
30 46 0.5 uUC
31 46 0.5 ucC
32 46 0.5 UcC
33 46 0.5 UcC
34 46 1.0 uc
35 46 0.5 ucC
36 46 0.5 ucC
37 49 0.5 ucC
38 50 0.5 ucC
39 51 1.0 uC
40 51 1.0 ucC
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41 52 1.0 ucC
42 53 0.5 uUC
43 54 1.0 uUC
44 55 1.0 UC
45 55 1.0 ucC
46 56 1.0 uC
47 56 1.0 ucC
48 56 1.0 uC
49 56 1.5 ucC
50 57 1.0 ucC
51 57 1.0 UucC
52 59 1.0 ucC
53 59 1.0 UC
54 59 1.0 uC
55 60 1.0 ucC
56 60 1.0 ucC
57 60 1.0 uC
58 60 1.0 ucC
59 60 1.0 UC
60 60 1.5 ucC
61 60 1.5 uC
62 61 1.0 uC
63 61 1.0 ucC
64 61 1.0 ucC
65 62 1.0 ucC
66 63 1.5 ucC
67 63 1.5 ucC
68 63 1.5 uC
69 63 2.5 uC
70 64 1.0 ucC
71 64 1.0 uC
72 64 1.5 uUC
73 64 1.0 UucC
74 64 1.5 ucC
75 65 1.0 ucC
76 65 1.0 uC
77 65 1.0 uC
78 69 1.0 ucC
79 75 2.5 uUC
80 90 4.0 UC
81 91 5.0 UC
82 93 5.0 ucC
83 95 6.0 ucC
Additional marked: 33 Total count: 83+33=116
Dead: 87 Mean length: 53.5 mm
Recapture: Mean weight: 1.05 g
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Appendix 11 — Data Sheets: Tom Berry Gravel Pit 2, Oct. 2, 2010

Site Card
Date: Oct. 2, 2010 Site Name: TBGP 2 Crew: CM, SE, HH
Start Time: n/a End Time: n/a Weather: sunny, warm
Capture/Recapture Method: n/a Air temperature: 22 °C
Wetted Width: n/a Depth: n/a
Fraser Discharge at Hope: 3266.68m’/s Ice Cover: n/a
Water Quality
Temperature: 18 |C0nductivity: n/a |Turbidity: n/a Ipl—[: n/a
Dissolved Oxygen
Time Depth (m) Temp °C mg/L
n/a n/a n/a n/a

Comments: during reconnaissance of the site, TBGP 2 was 4 separate small ponds. They were now all
connected.
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Appendix 13 — Data Sheets: Tom Berry Gravel Pit 1, Oct. 3, 2010

Site Card

Date: Oct. 3, 2010

Site Name: TBGP 1

Crew: CM, SE, HH, KP

Start Time: n/a

End Time: n/a

Weather: overcast, slight drizzle

Capture/Recapture Method: n/a

Air temperature: 15 °C

Wetted Width: n/a

Depth: n/a

Fraser Discharge at Hope: 3233.92m’/s

Ice Cover: n/a

Water Quality
Conductivity: 35.5, 34.5, Turbidity:5, 4, 2, 1 pH: 7.1,6.8,7.4,
Temperature: 17 °C 32.6, 26.9(spring) mg/L NTU 7(spring)
Dissolved Oxygen
Time Depth (m) Temp °C mg/L
morning surface 17.7 9.78
morning surface 17.4 9.16
morning surface 16.8 9.27
morning surface 11.1 (spring) 6.79
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Appendix 14 — Data Sheets: Tom Berry Gravel Pit 2, Oct. 3, 2010

Site Card

Date: Oct. 3, 2010

Site Name: TBGP 2

Crew: CM, SE, HH, KP

Start Time: 11:00

End Time: 16:00

Weather: overcast, slight drizzle

Capture/Recapture Method: capture

Air temperature: 15 °C

Surface area; 2235m?

Depth: -3.7cm drop from morning to

afternoon

Fraser Discharge at Hope: 3233.92m’/s

Ice Cover: n/a

Water Quality
Temperature: 18 °C | Conductivity: 40.8mg/L | Turbidity: 3NTU |pH: 6.9
Dissolved Oxygen
Time Depth (m) Temp °C mg/L
morning (~09:00) surface 18 7.68
afternoon (~16:00) surface 19.3 6.71
Species Clipped/caught Recap Mortalities Total
minnow spp. 736 16 752
largescale sucker 21 0 21
prickly sculpin 147 1 148
common carp 90 1 91

chubs as one species.

Comments: witnessed a big eating a minnow. Dead frog on site. Counted redside shiners and peamouth
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common carp

Date: October 3, 2010 |Site: TBGP 2 Crew: CM, SE, HH, KP Weather: overcast, slight
drizzle
Time processing started: 11:00 Time processing finished: 16:00
Species: common carp Mortality: 1
# length (mm) weight (g) clip comments
1 72 6.0 ucC
2 50 1.0 ucC
3 95 12.5 uc
4 97 9.0 ucC
5 90 9.0 ucC
6 75 5.0 ucC
7 158 435 ucC
8 59 3.0 uC
9 54 2.0 uC
10 41 2.0 uC
11 56 2.0 UucC
12 45 2.0 uc
13 33 0.5 ucC
14 40 0.5 uC
15 45 1.0 ucC
16 45 1.0 uc
17 100 13.0 ucC
18 40 0.5 ucC
19 75 4.5 ucC
20 48 1.5 ucC
21 64 3.5 ucC
22 48 1.5 ucC
23 55 2.5 ucC
24 52 2.5 ucC
25 45 1.0 ucC
26 45 1.0 ucC
27 35 0.5 ucC
28 65 3.0 UucC
29 44 1.5 ucC
30 51 1.5 ucC
Additional marked: 60 Total count: 60+30=90
Dead: 1 Mean length: 60.7 mm
Recapture: n/a Mean weight: 4.60 g
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prickly sculpin

Date: October 3, 2010 |Site: TBGP 2 Crew: CM, SE, HH, KP Weather: overcast, slight
drizzle
Time processing started: 11:00 Time processing finished: 16:00
Species: prickly sculpin Mortality: 1
# length (mm) weight (g) clip comments
1 55 1.0
2 61 1.5
3 55 1.5
4 35 0.5
5 40 0.5
6 34 0.5
7 41 0.5
8 39 0.5
9 33 0.5
10 42 1.0
11 41 0.5
12 31 0.5
13 30 0.5
14 55 1.0
15 40 0.5
16 49 1.0
17 49 0.5
18 32 0.5
19 65 1.5
20 46 0.5
21 49 0.5
22 65 1.5
23 51 0.5
24 40 0.5
25 35 0.5
26 46 0.5
27 38 0.5
28 40 0.5
29 31 0.5
30 39 0.5
Additional marked: 117 Total count: 117+30= 147
Dead: 1 Mean length: 43.6 mm
Recapture: n/a Mean weight: 0.70 g
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largescale sucker

Date: October 3, 2010 [Site: TBGP 2 Crew: CM, SE, HH, KP Weather: overcast, slight
drizzle
Time processing started: 11:00 Time processing finished: 16:00
Species: largescale sucker Mortality: 0
# length (mm) weight (g) clip comments
1 80 3.0|UC
2 81 3.5/UC
3 79 3.0/UC
4 80 3.5|UC
5 83 3.0|UC
6 80 3.0|UC
7 90 4.5|UC
8 87 3.5|UC
9 90 4.0|UC
10 81 4.0|UC
11 91 4.0|UC
12 85 3.0|UC
13 85 4.5|0C
14 74 2.5|UC
15 84 3.5|UC
16 75 3.5|U0C
17 93 4.0|UC
18 85 3.5|UC
19 84 3.5|UC
20 80 3.0|UC
21 90 4.5|UC
22
23
24
25
26
27
28
29
30
Additional marked: 0 Total count: 21
Dead: 0 Mean length: 83.7 mm
Recapture: n/a Mean weight: 355 ¢g
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minnow species

Date: October 3, 2010 |Site: TBGP 2 Crew: CM, SE, HH, KP |Weather: overcast, slight
Time processing started: 11:00 Time processing finished: 16:00
Species: minnow species Mortality: 16
# length (mm) weight (g) clip comments
1 22 0.5 ucC
2 28 0.5 UC
3 29 0.5 ucC
4 29 0.5 UC
5 31 0.5 ucC
6 31 0.5 uc
7 31 0.5 ucC
8 31 0.5 ucC
9 32 0.5 ucC
10 33 0.5 uC
11 33 0.5 uC
12 33 0.5 UucC
13 33 0.5 uc
14 34 0.5 ucC
15 34 1.0 ucC
16 34 0.5 ucC
17 34 0.5 ucC
18 34 0.5 uC
19 35 0.5 UucC
20 35 0.5 UcC
21 35 0.5 ucC
22 35 0.5 uC
23 35 0.5 ucC
24 35 0.5 ucC
25 35 0.5 uC
26 35 0.5 ucC
27 35 0.5 UucC
28 35 0.5 ucC
29 36 0.5 ucC
30 36 0.5 ucC
31 36 0.5 ucC
32 36 0.5 ucC
33 36 0.5 uC
34 36 0.5 ucC
35 37 0.5 ucC
36 37 0.5 ucC
37 38 0.5 ucC
38 38 0.5 ucC
39 38 0.5 ucC
40 39 0.5 ucC
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41 39 0.5 uc

42 39 0.5 ucC

43 40 0.5 ucC

44 40 0.5 UucC

45 40 0.5 UucC

46 40 0.5 ucC

47 40 0.5 ucC

48 40 0.5 ucC

49 40 0.5 ucC

50 41 0.5 uc

51 42 0.5 ucC

52 49 0.5 UucC

53 50 1.0 ucC

54 51 1.0 ucC

55 55 1.0 ucC

56 60 1.5 ucC

57 60 1.0 uc

58 65 2.5 uC

39 70 2.5 ucC

60 72 2.5 UC

61 81 3.5 UucC

62 81 4.0 ucC
Additional marked: 674 Total count: 674+62= 736
Dead: 16 Mean length: 40.2 mm
Recapture: n/a Mean weight: 0.76 g
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Appendix 16 — Data Sheets: Tom Berry Gravel Pit 1, Oct. 9, 2010

Site Card

Date: Oct. 9, 2010

Site Name: TBGP 1

Crew: CM, SE, HH, MT

Start Time: n/a

End Time: n/a

Weather: overcast, rain

Capture/Recapture Method: n/a

Air temperature: 15.3 °C

Wetted Width:

Depth: gauge placed at 46.7 cm

Fraser Discharge at Hope: 2193.16m’/s

Ice Cover: n/a

Water Quality
Conductivity: 76.3, 76, 83.1
Temperature: 15 °C mg/L Turbidity: 2NTU pH: 6.8,6.9,7.4
Dissolved Oxygen
Time Depth (m) Temp °C mg/L
morning at surface 15.1 104.4
morning at surface 15.2 100.1
morning at surface 15.2 105.6
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Appendix 17 — Data Sheets: Tom Berry Gravel Pit 2, Oct. 9, 2010

Site Card

Date: Oct. 9, 2010

Site Name: TBGP 2

Crew: CM, SE, HH, MT

Start Time: 12:00

End Time: 16:00

Weather: overcast, rain

Capture/Recapture Method: recapture

Air temperature: 15.3 °C

Wetted Width:

Depth: -8.4cm; gauge placed at 62.8cm; -
1.6cm drop from morning to afternoon

Fraser Discharge at Hope: 2193.16m’/s

Ice Cover: n/a

Water Quality

Temperature: 16 °C IConductivity: 41.4 mg/L [Turbidity: 2NTU IpH: 7.3
Dissolved Oxygen
Time Depth (m) Temp °C mg/L
morning at surface 15.9 107.1
afternoon at surface 16.8 104.1
Species Caught Recap Mortalities Total
largescale sucker 1 Ifo |
peamouth chub 61 13 1 62
redside shiner 495 79 11 506
prickly sculpin 128 n/a 6 134
common carp 14 2 2 16

Comments: scale was less accurate (only measured to the gram)
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largescale sucker

Date: Oct. 09, 2010

Site: TBGP 2

Crew: CM, SE, HH, MT

Weather: overcast, rainy

Time processing started:

12:00

Time processing finished: 16:15

Species: largescale sucker

Mortality: 0

# length (mm) weight (g) clip comments

1 87 5.0

2

3

4

5
Additional marked: 0 Total count: 1
Dead: 0 Mean length: 87.0 mm
Recapture: 1 Mean weight: 5.00 g
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prickly sculpin

Date: October 09, 2010 |Site: TBGP 2 Crew: SE, HH, CM, MT Weather: overcast, rainy
Time processing started: 12:00 Time processing finished: 4:15
Species: prickly sculpin Mortality: 6
# length (mm) weight (g) clip comments
1 47 0.5
2 54 2.0
3 47 0.5
4 46 0.5
5 40 0.5
6 42 0.5
7 53 2.0
8 54 2.0
9 39 0.5
10 40 1.0
11 39 1.0
12 36 0.5
13 44 0.5
14 33 0.5
15 36 0.5
16 52 1.5
17 39 0.5
18 42 0.5
19 33 0.5
20 46 1.0
21 32 0.5
22 46 0.5
23 39 0.5
24 66 3.0
25 33 0.5
26 69 3.0
27 41 0.5
28 77 4.0
29 68 3.0
30 28 0.5
Additional marked: 98 Total count: 98+30=128
Dead: 6 Mean length: 45.4 mm
Recapture: n/a Mean weight: 1.10 g
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common carp

Date: October 09, 2010 |Site: TBGP 2 Crew :CM, SE, HH, MT |Weather: overcast, rainy
Time processing started: 12:00 Time processing finished: 16:15
Species: common carp Mortality: 2
# length (mm) weight (g) clip comments
1 54 3.0
2 49 3.0
3 47 2.0 caudal ripped
4 45 1.0
5 39 1.0
6 62 5.0
7 94 16.0
8 42 2.0
9 98 15.0
10 56 2.0
11 44 2.0
12 50 4.0
13 84 13.0
14 55 4.0
15
16
17
18
19
20
Additional marked: 0 Total count: 14
Dead: 2 Mean length: 58.5 mm
Recapture: 2 Mean weight: 521 g
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peamouth chub

Date: October 09, 2010 |Site: TBGP 2 Crew: CM, SE, HH, MT |Weather: overcast, rainy
Time processing started: 12:00 Time processing finished: 16:15
Species: peamouth chub Mortality: |
# length (mm) weight (g) clip comments
1 72 5.0
2 65 3.0
3 55 2.0
4 57 2.0
5 69 3.5
6 67 2.0
7 62 2.5
8 72 3.0
9 75 4.0
10 84 7.0
11 76 4.0
12 70 5.0
13 84 6.0
14 80 4.0
15 70 4.0
16 60 2.0
17 56 2.0
18 57 2.0
19 55 2.0
20 86 7.0
21 64 4.0
22 62 3.0
23 78 5.0
24 56 2.0
25 63 3.0
26 68 4.0
27 82 5.0
28 78 5.0
29 83 5.0
30 66 3.0
Additional marked: 31 Total count: 31+30=61
Dead: 1 Mean length: 69.1 mm
Recapture: 13 Mean weight: 370 g
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redside shiner

Date: October 09, 2010 [Site: TBGP 2 Crew: SE, HH, CM, MT Weather: overcast, rainy
Time processing started:12:00 Time processing finished: 16:15
Species: redside shiner Mortality:11
# length (mm) weight (g) clip comments
1 33 2.0
2 45 2.0
3 38 1.0
4 32 0.5
5 37 0.5
6 37 0.5
7 39 0.5
8 39 1.0
9 36 0.5
10 35 0.5
11 31 0.5
12 40 1.5
13 39 0.5
14 39 0.5
15 40 1.0
16 55 0.5
17 33 0.5
18 39 0.5
19 43 1.5
20 32 0.5
21 34 0.5
22 35 0.5
23 34 0.5
24 35 0.5
25 35 0.5
26 36 1.0
27 35 1.0
28 35 1.0
29 31 1.0
30 30 1.0
Additional marked: 465 Total count: 465+30= 495
Dead: 11 Mean length: 36.7 mm
Recapture: 79 Mean weight: 0.80 g
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Recapture Data

Crew: CM, SE.
Date: Oct. 9, 2010 |Site: TBGP 2 HH, MT Start time: 12:00 End time: 16:15
Species Marked Not Marked
peamouth chub 13 48
prickly sculpin n/a 128
largescale sucker 1 0
redside shiner 79 416
common carp 2 12
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Appendix 19 — Data Sheets: Delair Pond, Oct. 10, 2010

Site Card
Date: Oct. 10, 2010 Site Name: Delair Crew: CM, SE, HH, CH, MT
Start Time: 10:30 End Time: 10:55 Weather: overcast
Capture/Recapture Method: capture Air temperature: 14 °C
Surface Area: 1760m’ Depth: n/a
Fraser Discharge at Hope: 2291.12m"/s Ice Cover: none
Water Quality
Temperature: 14 °C IConductivity: 167.1mg/L |Turbidity: 2NTU IpH: 6.8
Dissolved Oxygen
Time Depth (m) Temp °C mg/L

morning at surface 13.8 86.2

Species Clipped Recap Mortalities Total
Chinook 2 0 2
redside shiner 51 0 51
prickly sculpin 3 0 3
Comments: dragged a log through the first seine, caught no fish. Second seine was very nice. Suspected
lack of fish caught was due to high water levels and warm water temperatures.

Chinook
Date: Oct. 10, 2010 |Site: Delair Crew: CM, SE, HH, CH, MT |Weather: overcast
Time processing started: 10:30 Time processing finished: 10:55
Species: Chinook Mortality: 0
# length (mm) weight (g) clip comments

1 114 7.0 |uc

2 105 7.0 |uc

3

4

5
Additional marked: 0 Total count: 2
Dead: 0 Mean length: 109.5 mm
Recapture: n/a Mean weight: 7.00 g
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redside shiner

Date: Oct. 10, 2010 Site: Delair Crew: CM, SE, HH, CH, MT |Weather: overcast
Time processing started: 10:30 Time processing finished: 10:55
Species: redside shiner Mortality: 0
# length (mm) weight (g) clip comments
1 54 1.0|UC
2 48 0.5(UC
3 52 1.0|UC
4 53 1.0|UC
5 55 0.5|UC
6 47 0.5|UC
7 53 0.5|UC
8 50 0.5|UC
9 52 0.5|UC
10 54 0.5|UC
11 43 0.5|UC
12 48 0.5|UC
13 61 1.0|UC
14 52 1.0|UC
15 50 0.5|UC
16 54 1.0(UC
17 45 0.5|1UC
18 45 0.5|UC
19 52 0.5|UC
20 55 1.0|UC
21 110 8.5|UC
22 47 0.5|UC
23 52 0.5|UC
24 48 0.5|1UC
25 52 0.5|UC
26 51 1.0|UC
27 45 0.5(UC
28 45 0.5|UC
29 50 0.5|UC
30 51 0.5|UC
Additional marked: 21 Total count: 21+30= 51
Dead: 0 Mean length: 52.5 mm
Recapture: n/a Mean weight: 090 g
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prickly sculpin

Date: Oct. 10, 2010 |Site: Delair Crew: CM, SE, HH, CH, MT |Weather: overcast
Time processing started: 10:30 Time processing finished: 10:55
Species: prickly sculpin Mortality: 0
# length (mm) weight (g) clip comments
1 33 0.5
2 55 1.0
3 50 0.5
4
5
6
7
8
9
10
Additional marked: 0 Total count: 3
Dead: 0 Mean length: 46.0 mm
Recapture: n/a Mean weight: 0.67 g
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Appendix 20 — Data Sheets: Fraser River (day), Nov. 6, 2010

Site Card

Date: Nov. 6, 2010

Site Name: Fraser River (day)

Crew: CM, SE, HH, DB

Start Time: 12:02

End Time: 12:52

Weather: overcast with sun

Capture/Recapture Method: comparative seine

Air temperature: 11°C

Wetted Width: n/a

Depth: n/a

Fraser Discharge at Hope: 1483.64m"/s

Ice Cover: none

Water Quality

Temperature: 7°C IConductivity: n/a |Turbidity: n/a |pH: n/a
Dissolved Oxygen
Time Depth (m) Temp °C mg/L

n/a n/a n/a n/a

Species Clipped/Caught Recap Mortalities Total
Chinook 27 0 27
mountain whitefish 1 0 1
largescale sucker | 0 1
leopard dace 19 0 19

Comments:
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Chinook

Date: Nov. 6, 2010 Site: Fraser River |Crew: CM, SE, HH, DB Weather: overcast with
(day) sunny periods
Time processing started: 12:02 Time processing finished:12:52
Species: Chinook Mortality: 0
# length (mm) weight (g) clip comments
1 93 4.50
2 89 4.50
3 81 2.50
4 74 2.00
5 64 1.50
6 80 2.50
7 93 4.00
8 85 3.50
9 86 4.00
10 69 1.50
11 72 2.00
12 98 4.00
13 92 4.00
14 95 5.00
15 94 4.00
16 80 3.00
17 75 2.50
18 87 3.50 UC clipped
19 95 4.50
20 75 2.50
21 63 1.00
22 62 1.00
23 76 2.00
24 73 2.00
25 72 2.00
26 64 1.00
27 56 1.00
28
29
30
Additional caught: 0 Total count: 27
Dead: 0 Mean length: 79.4 mm
Recapture: n/a Mean weight: 280 g
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mountain whitefish

Date: Nov. 6, 2010 Site: Fraser River [Crew: CM, SE, HH, DB Weather: overcast with
(day) sunny periods
Time processing started: 12:02 Time processing finished: 12:52
Species: mountain whitefish Mortality: 0
# length (mm) weight (g) clip comments

1 135 11.5

2

3

4

5
Additional caught: 0 Total count: 1
Dead: 0 Mean length: 135.0 mm
Recapture: n/a Mean weight: 11.50 g

largescale sucker

Date: Nov. 6, 2010 Site: Fraser River [Crew: CM, SE, HH, DB Weather: overcast with
(day) sunny periods
Time processing started: 12:02 Time processing finished: 12:52
Species: largescale sucker Mortality: 0
# length (mm) weight (g) clip comments
1 38 <0.5 voucher sample ID by Dr. Rosenau
2
3
4
5
Additional caught: 0 Total count: 1
Dead: 0 Mean length: 38 mm
Recapture: n/a Mean weight: <05 g
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leopard dace

Date: Nov. 6, 2010

Site: Fraser River

Crew: CM, SE, HH, DB Weather: overcast with

(day) sunny periods
Time processing started: 12:02 Time processing finished: 12:52
Species: leopard dace Mortality: 0
# length (mm) weight (g) clip comments
1 291<0.5
2 23]<0.5
3 32(<0.5
4 29]<0.5
5 22]<0.5
6 36(<0.5
7 321<0.5
8 331<0.5
9 19(<0.5
10 28]<0.5
11 281<0.5
12 31|<0.5
13 29]<0.5
14 29]<0.5
15 27]<0.5
16 30]<0.5
17 291<0.5
18 26(<0.5
19 26]<0.5
20
21
22
23
24
25
26
27
28
29
30
Additional caught: 0 Total count: 19
Dead: 0 Mean length: 28.3 mm
Recapture: n/a Mean weight: <0.50 g

126




Appendix 21 — Data Sheets: Delair Pond, Nov. 6, 2010

Site Card
Date: Nov. 6, 2010 Site Name: Delair Crew: CM, SE, HH, DB
Start Time: 15:54 End Time: 17:49 Weather: partly cloudy
Capture/Recapture Method: recapture Air temperature: 14°C
Surface Area: 898m’ Depth: n/a
Fraser Discharge at Hope: 1483.64m’/s Ice Cover: none
Water Quality
Temperature: 12°C [ Conductivity: | Turbidity: |pH:
Dissolved Oxygen
Time Depth (m) Temp °C mg/L

Species Clipped/Caught Recap Mortalities Total
Chinook 7 0 0 7
coho 59 n/a 0 59
sockeye 19 n/a 0 19
redside shiner 391 14 1 392
prickly sculpin 11 n/a 0 11
Comments:
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Chinook

Date: Nov. 6, 2010

| Site: Delair

Crew: CM, SE, HH, DB

Time processing started: 15:54

Time processing finished: 17:49

Species: Chinook Mortality: 0
# length (mm) weight (g) clip comments
1 108 7.5
2 110 8.0
3 112 8.0
4 115 9.0
5 110 8.5
6 109 7.5
7 108 9.0
8
9
10
Additional caught: 0 Total count: 7
Dead: 0 Mean length: 110.3 mm
Recapture: 0 Mean weight: 821 g
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coho

Date: Nov. 6, 2010

| Site: Delair

Crew: CM, SE, HH, DB

Time processing started: 15:54

Time processing finished: 17:49

Species: coho Mortality: 0
# length (mm) weight (g) clip comments
1 106 7.5
2 109 7.0
3 120 11.0
4 121 10.0
5 105 8.0
6 119 10.5
7 110 7.5 UC last year
8 120 10.0
9 124 11.0
10 112 9.5
11 93 5.0
12 95 6.0
13 98 6.5
14 114 9.0
15 115 9.5
16 107 9.5
17 109 8.0
18 109 8.5
19 105 7.0
20 116 9.0
21 113 9.0
22 104 9.0
23 105 7.0
24 130 14.5
25 107 7.5
26 110 7.5
27 104 8.5
28 111 8.0
29 111 7.5
30 127 11.5
31 103 7.5
32 99 6.0
33 113 9.5
34 111 8.5
35 116 8.5
36 109 7.0
37 114 8.0
38 105 7.0
39 115 9.0
40 100 6.0
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41 108 7.5

42 107 5.5

43 120 10.0

44 120 9.0

45 108 7.5

46 104 6.5

47 115 9.0

48 104 6.0

49 110 7.0

50 118 8.5

51 121 9.0

52 106 6.5

53 111 7.5

54 111 7.5

55 99 6.0

56 122 9.0

57 103 6.5

58 220 43.5

59 190 37.5

60
Additional caught: 0 Total count: 59
Dead: 0 Mean length: 113.7 mm
Recapture: n/a Mean weight: 9.26 g
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sockeye

Date: Nov. 6, 2010 |Site: Delair Crew: CM, SE, HH, DB |Weather: partly cloudy
Time processing started: 15:54 Time processing finished: 17:49
Species: sockeye Mortality: 0
# length (mm) weight (g) clip comments
1 160 19.5
2 135 16.0 UC last yr
3 122 8.0
4 163 22.5
5 155 21.5
6 132 11.5 LC last yr
7 155 17.5
8 190 37.5
9 156 22.0
10 145 17.5
11 143 15.5
12 139 14.0
13 142 17.0
14 147 17.5
15 220 43.5
16 142 15.5
17 165 24.5
18 146 15.5
19 145 15.5
20 144 12.0
21 151 18.5
22
23
24
25
Additional caught: 0 Total count: 21
Dead: 0 Mean length: 152.2 mm
Recapture: 0 Mean weight: 19.17 g

131




redside shiner

Date: Nov. 6, 2010 Site: Delair Crew: CM, SE, HH, DB Weather: partly cloudy
Time processing started: 15:54 Time processing finished: 17:49
Species: redside shiner Mortality: 1
# length (mm) weight (g) clip comments
1 45 0.5
2 109 7.5
3 41 0.5
4 51 1.0
5 54 1.0
6 49 1.0
7 51 1.0
8 49 0.5
9 48 0.5
10 51 1.0
11 53 1.0
12 55 1.0
13 45 0.5
14 46 0.5
15 53 0.5
16 51 1.0
17 50 1.0
18 53 1.0
19 49 0.5
20 51 1.0
21 48 0.5
22 51 0.5
23 44 0.5
24 52 1.0
25 44 0.5
26 42 0.5
27 43 0.5
28 47 1.0
29 51 1.0
30 51 1.0
Additional caught: 361 Total count: 361+30=391
Dead: 1 Mean length: 50.9 mm
Recapture: 14 Mean weight: 098 g
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prickly sculpin

Date: Nov. 6, 2010 |Site: Delair Crew: CM, SE, HH, DB |Weather: partly cloudy
Time processing started: 15:54 Time processing finished: 17:49
Species: prickly sculpin Mortality: 0
# length (mm) weight (g) clip comments
1 169 325
2 53 1.0
3 36 0.5
4 39 0.5
5 31 0.5
6 30 0.5
7 31 0.5
8 37 0.5
9 69 2.0
10 57 1.0
11 47 0.5
12
13
14
15
16
17
18
19
20
Additional caught: 0 Total count: 11
Dead: 0 Mean length: 54.5 mm
Recapture: n/a Mean weight: 3.64 g
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Recapture Data

Date: Nov. 6, 2010 |Site: Delair Crew: CM, SE, | Start time: 15:54 | End time: 17:49
HH, DB
Species Marked Not Marked
Chinook 0 7
coho n/a 59
sockeye n/a 19
redside shiner 14 377
prickly sculpin n/a 11
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Appendix 22 — Data Sheets: Fraser River (night), Nov. 6, 2010

Site Card

Date: Nov. 6, 2010

Site Name: Fraser River
(night)

Crew: CM, SE, HH, DB

Start Time: 23:10

End Time: 23:40

Weather: slight rain

Capture/Recapture Method: comparative seine

Air temperature: 9°C

Wetted Width: n/a

Depth: n/a

Fraser Discharge at Hope: 1472.6m"/s

Ice Cover: none

Water Quality

Temperature: 7°C IConductivity: n/a [Turbidity: n/a |pH: n/a
Dissolved Oxygen
Time Depth (m) Temp °C mg/L

n/a n/a n/a n/a

Species Clipped/caught Recap Mortalities Total
Chinook 31 0 31
redside shiner 2 0 2
prickly sculpin 7 0 7
leopard dace 3 0 3

heron flew by the study site.

Comments: decaying adult sockeye swimming close to shore while we were processing fish. Great blue
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Chinook

Date: Nov. 6, 2010 Site: Fraser River [Crew: CM, SE, HH, DB Weather: slight rain
(night)
Time processing started: 23:10 Time processing finished: 23:40
Species: Chinook Mortality: 0
# length (mm) weight (g) clip comments
1 96 5.0
2 97 4.5
3 87 4.0
4 95 4.5
5 95 4.5
6 85 4.0
7 96 3.5
8 98 4.5
9 88 4.0
10 89 3.5
11 94 4.5
12 86 3.5
13 83 3.5
14 89 4.0
15 74 2.5
16 88 4.5
17 82 4.0
18 94 4.5
19 99 5.0
20 79 2.5
21 90 4.5
22 84 4.0
23 74 2.5
24 101 5.5
25 102 6.0
26 83 3.5
27 89 4.0
28 94 4.5
29 96 5.0
30 86 4.0
31 95 4.5
Additional caught: 0 Total count: 31
Dead: 0 Mean length: 89.9 mm
Recapture: n/a Mean weight: 4.15 g
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redside shiner

Date: Nov. 6, 2010 Site: Fraser River [Crew: CM, SE, HH, DB Weather: slight rain
(night)
Time processing started: 23:10 Time processing finished: 23:40
Species: redside shiner Mortality: 0
# length (mm) weight (g) clip comments
1 59 1.5
2 67 1.5
3
4
5
6
7
8
9
10
Additional marked: 0 Total count:
Dead: 0 Mean length: 63.0 mm
Recapture: n/a Mean weight: 1.50 g

prickly sculpin

Date: Nov. 6, 2010 Site: Fraser River [Crew: CM, SE, HH, DB Weather: slight rain
(night)
Time processing started: 23:10 Time processing finished: 23:40
Species: prickly sculpin Mortality: 0
# length (mm) weight (g) clip comments
1 81 2.5
2 122 8.0
3 74 2.0
4 69 2.0
5 93 4.0
6 86 3.5
7 55 1.0
8
9
10
Additional caught: 0 Total count:
Dead: 0 Mean length: 82.9 mm
Recapture: n/a Mean weight: 329 g
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leopard dace

Date: Nov. 6, 2010 Site: Fraser River |Crew: CM, SE, HH, DB Weather: slight rain
(night)
Time processing started: 23:10 Time processing finished: 23:40
Species: leopard dace Mortality: 0
# length (mm) weight (g) clip comments
1 36 0.5
2 36 0.5
3 26 0.5
4
5
6
7
8
9
10
Additional marked: 0 Total count: 3
Dead: 0 Mean length: 327 mm
Recapture: n/a Mean weight: 0.50 g
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Appendix 23 — Data Sheets: Tom Berry Gravel Pit 1, Nov. 7, 2010

Site Card

Date: Nov. 7, 2010

Site Name: TBGP 1

Crew: CM, HH, SE

Start Time: 12:30

End Time: 13:50

Weather: partly cloudy

Capture/Recapture Method: comparative seine

Air temperature: 12°C

Wetted Width: n/a

Depth: -113cm

Fraser Discharge at Hope: 1527.8m"/s

Ice Cover: none

Water Quality
Temperature: 10°C |C0nductivity: n/a |Turbidity: n/a IpH: n/a
Dissolved Oxygen
Time Depth (m) Temp °C mg/L

n/a n/a n/a n/a

Species Clipped/caught Recap Mortalities Total
peamouth chub 25 0 25
redside shiner 24 1 1 25
prickly sculpin 4 0 4

Comments: 13 great blue herons flew overhead while processing fish at the site. Seine got caught on a
rock and then dragged up lots of mud.
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peamouth chub

Date: Nov. 7, 2010 Site: TBGP 1 Crew: CM, HH, SE Weather: partly cloudy
Time processing started: 12:30 Time processing finished: 13:50
Species: peamouth chub Mortality: 0
# length (mm) weight (g) clip comments
1 60 1.0
2 60 1.0
3 60 1.0
4 67 1.5
5 61 1.5
6 60 1.0
7 63 1.5
8 65 1.5
9 61 1.0
10 59 1.0
11 64 1.0
12 62 1.0
13 61 1.0 missing scales
14 64 1.5
15 62 1.0
16 55 1.0
17 61 1.0
18 58 1.0 blood on nose
19 60 1.0
20 59 1.0
21 43 0.5
22 60 1.0 blood on nose
23 58 1.0
24 61 1.0
25 59 1.0
26
27
28
29
30
Additional caught: 0 Total count: 25
Dead: 0 Mean length: 60.1 mm
Recapture: 0 Mean weight: 1.08 g
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redside shiner

Date: Nov. 7, 2010 [Site: TBGP 1 Crew: CM, HH, SE | Weather: partly cloudy
Time processing started: 12:30 Time processing finished: 13:50
Species: redside shiner Mortality: 1
# length (mm) weight (g) clip comments
1 39 0.5
2 42 0.5
3 40 0.5
4 38 0.5 ucC
5 45 0.5
6 49 1.0
7 44 0.5
8 41 0.5
9 45 0.5 blood in lower left orbital
10 51 0.5
11 38 0.5 frayed caudal
12 46 0.5
13 41 0.5
14 43 0.5
15 39 0.5
16 48 0.5
17 42 0.5
18 45 0.5
19 44 0.5
20 39 0.5
21 38 0.5
22 42 0.5
23 40 0.5
24 35 0.5
25
26
27
28
29
30
Additional caught: 0 Total count: 24
Dead: 1 Mean length: 42.3 mm
Recapture: 1 Mean weight: 052 g
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prickly sculpin

Date: Nov. 7, 2010 [Site: TBGP 1 Crew: CM, HH, SE | Weather: partly cloudy
Time processing started: 12:30 Time processing finished: 13:50
Species: prickly sculpin Mortality: 0
# length (mm) weight (g) clip comments
1 37 0.5
2 37 0.5
3 49 0.5
4 34 0.5
5
6
7
8
9
10
Additional caught: 0 Total count: 4
Dead: 0 Mean length: 393 mm
Recapture: n/a Mean weight: 0.50 g
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Appendix 24 — Data Sheets: Tom Berry Gravel Pit 2, Nov. 7, 2010

Site Card

Date: Nov. 7, 2010

Site Name: TBGP 2

Crew: CM, HH, SE

Start Time: n/a

End Time: n/a

Weather: partly cloudy

Capture/Recapture Method: n/a

Air temperature: 12°C

Wetted Width: n/a

Depth: -109cm, replaced gauge to 44.3cm

Fraser Discharge at Hope: 1527.8m"/s

Ice Cover: none

Water Quality
Temperature: n/a [ Conductivity: n/a [ Turbidity: n/a [pH: n/a
Dissolved Oxygen
Time Depth (m) Temp °C mg/L
n/a n/a n/a n/a
Surface Area
a: 356.50m’ [b: 98.92m’ [c: 112.12m’ |d: 131.43m’
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Appendix 25 — Data Sheets: Tom Berry Gravel Pit, Nov. 11, 2010

Site Card

Date: Nov. 11, 2010

Site Name: TBGP

Crew: CM, SE, HH, MT

Start Time: n/a

End Time: n/a

Weather: cloudy and sunny

Capture/Recapture Method: n/a

Air temperature: 7°C

Wetted Width: n/a

Depth: -2.1(TBGP2); reset gauge to
60.8cm (TBGPI)

Fraser Discharge at Hope: 1487.32m"/s

Ice Cover:none

Temperature °C

TBGP 1: 6.5

TBGP 2a: 7

TBGP 2b: 7.5 TBGP 2¢: 7

TBGP 2d: 8, 7

Comments: baited minnow traps
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Appendix 26 — Data Sheets: Tom Berry Gravel Pit 1, Nov. 12, 2010

Site Card
Date: Nov. 12, 2010 Site Name: TBGP 1 Crew: CM, HH, SE, MT
Start Time: 09:50 End Time: 12:10 Weather: overcast windy
Capture/Recapture Method: minnow trapping Air temperature: 8°C
Wetted Width: Depth: -0.4cm
Fraser Discharge at Hope: 1480.88m’/s Ice Cover: none
Water Quality
Temperature: 7°C |C0nduct1'vity: n/a |Turbidity: n/a IpH: n/a
Dissolved Oxygen
Time Depth (m) Temp °C mg/L
n/a n/a n/a n/a
Species Clipped Recap Mortalities Total
coho 1 0 1
peamouth chub 31 0 31
redside shiner 30 0 30
prickly sculpin 29 0 29
common carp 7 0
Comments:
coho
Date: Nov. 12, 2010 |Site: TBGP 1 Crew: CM, HH, SE |Weather: overcast, windy
Time processing started: 09:50 Time processing finished: 12:10
Species: coho Mortality: 0
# length (mm) weight (g) clip comments

1 92 4.5

2

3

4

5
Additional caught: 0 Total count: 1
Dead: 0 Mean length: 92.0 mm
Recapture: n/a Mean weight: 450 g
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peamouth chub

Date: Nov. 12,2010 Site: TBGP 1 Crew: CM, HH, SE Weather: overcast, windy
Time processing started: 09:50 Time processing finished: 12:10
Species: peamouth chub Mortality: 0
# length (mm) weight (g) clip comments
1 63 1.0
2 60 1.0
3 64 1.0
4 60 1.0
5 60 1.0
6 58 1.0
7 60 1.0 LC clip
8 67 1.5
9 60 1.0
10 60 1.0
11 63 1.0
12 56 1.0
13 59 1.0
14 50 0.5
15 61 1.0
16 61 1.5
17 64 1.0
18 58 1.0
19 60 1.0
20 62 1.0
21 65 1.0
22 64 1.5
23 58 1.0
24 65 1.0
25 62 1.0
26 57 1.0
27 60 1.0
28 67 1.5
29 60 1.0
30 62 1.0
31 57 0.5
Additional caught: 0 Total count: 31
Dead: 0 Mean length: 60.7 mm
Recapture: n/a Mean weight: 1.03 g
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redside shiner

Date: Nov. 12, 2010 |Site: TBGP 1 Crew: CM, HH, SE |Weather: overcast, windy
Time processing started: 09:50 Time processing finished: 12:10
Species: redside shiner Mortality: 0
# length (mm) weight (g) clip comments
1 50 1.0
2 48 1.0
3 47 0.5
4 109 9.0
5 96 5.5
6 91 4.5
7 104 7.5
8 80 3.5
9 99 6.5
10 46 0.5
11 82 3.5
12 100 6.5
13 93 4.5
14 101 5.5
15 95 4.5
16 42 0.5
17 84 3.5
18 47 0.5
19 42 0.5
20 113 6.5
21 49 0.5
22 43 0.5
23 107 7.5
24 44 0.5
25 46 0.5
26 49 1.0
27 106 8.5
28 93 5.5
29 45 0.5
30 44 0.5
Additional caught: 0 Total count: 30
Dead: 0 Mean length: 73.2 mm
Recapture: n/a Mean weight: 337 g
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prickly sculpin

Date: Nov. 12, 2010 |Site: TBGP 1 Crew: CM, HH, SE |Weather: overcast, windy
Time processing started: 09:50 Time processing finished: 12:10
Species: prickly sculpin Mortality: 0
# length (mm) weight (g) clip comments
1 65 1.5
2 65 1.5
3 116 10.0
4 115 9.0
5 59 1.0
6 59 1.0
7 103 8.0
8 70 2.0
9 64 1.5
10 94 5.0
11 44 0.5
12 110 8.0
13 101 5.5
14 62 1.0
15 70 2.0
16 86 3.5
17 64 1.0
18 56 1.0
19 32 0.5
20 93 4.5
21 106 7.5
22 98 5.0
23 103 6.0
24 114 8.5
25 108 9.0
26 88 4.0
27 100 6.5
28 105 8.0
29 92 4.5
30
Additional caught: 0 Total count: 29
Dead: 0 Mean length: 84.2 mm
Recapture: n/a Mean weight: 438 g
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common carp

Date: Nov. 12, 2010 |Site: TBGP 1 Crew: CM, HH, SE |Weather: overcast, windy
Time processing started: 09:50 Time processing finished: 12:10
Species: common carp Mortality: 0
# length (mm) weight (g) clip comments
1 73 4.5
2 69 3.0
3 53 2.0
4 80 6.0
5 49 1.5
6 65 3.0
7 57 2.5
8
9
10
11
12
13
14
15
16
17
18
19
20
Additional caught: 0 Total count: 7
Dead: 0 Mean length: 63.7 mm
Recapture: n/a Mean weight: 321 g
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Appendix 27 — Data Sheets: Tom Berry Gravel Pit 2, Nov. 20, 2010

Site Card

Date: Nov. 20, 2010

Site Name: TBGP 2

Crew: CM, HH, SE

Start Time: n/a

End Time: n/a

Weather: overcast, windy

Capture/Recapture Method: n/a

Alir temperature: -3°C

Wetted Width:

Depth: +16cm

Fraser Discharge at Hope:

Ice Cover: up to 3cm thick in some areas

Temperature °C

a: -1

b: -1

Comments: had to use a kayak to break up the ice for bathymetric data

150




Appendix 28 — Data Sheets: Delair Pond, March 18, 2011

Site Card

Date: March 18 2011

Site Name: Delair

MC

Crew: HH, CM, SE, JW, SW, AD, MT,

Start Time: 12:00

End Time: 13:30

Weather: Overcast

Capture/Recapture Method: capture

Air temperature: 10°C

Surface Area: 867m’

Depth: n/a

Fraser Discharge at Hope: 846.71m3/s

Ice Cover: None

Water Quality
Temperature: 7.6°C [Conductivity: 66.9 mg/L | Turbidity: n/a [pH: 7.2
Dissolved Oxygen
Time Depth (m) Temp °C mg/L
11:30 Surface 7.6 88
Species Clipped Recap Mortalities Total

coho 13 n/a 0 14
sockeye 20 n/a 0 20
rainbow trout 1 n/a 0 1
redside shiner 357 n/a 2 359
prickly sculpin 23 n/a 0 23
Comments:
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sockeye

Date: March 18 2011 Site: Delair Crew: SE, HH, CM, JW, SW, |Weather: Partly cloudy
AD, MT, MC
Time processing started: 12:00 Time processing finished: 13:30
Species: sockeye Mortality: 0
# length (mm) weight (g) clip comments
1 164 20.0 LC
2 157 19.0 LC
3 152 15.5 LC
4 159 20.5 LC
5 165 20.5 LC
6 158 18.5 LC
7 146 15.5 LC
8 170 22.5 LC
9 160 18.0 LC
10 164 20.5 LC
11 160 19.0 LC
12 155 18.5 LC
13 166 19.5 LC
14 149 15.5 LC
15 141 12.5 LC
16 155 15.0 LC
17 145 11.5 LC
18 155 17.0 LC
19 154 16.0 LC
20 163 20.0 LC
21
22
23
24
25
Additional marked: 0 Total count: 20
Dead: 0 Mean length: 156.9 mm
Recapture: n/a Mean weight: 1775 g
coho
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Date: March 18 2011 Site: Delair Crew: SE, HH, CM, JW, SW, |Weather: Partly cloudy
AD, MT, MC
Time processing started: 12:00 Time processing finished: 13:30
Species: coho Mortality: 0
# length (mm) weight (g) clip comments
1 119 7.0 LC
2 128 10.0 LC
3 120 8.5 LC
4 120 9.0 LC
5 116 8.0 LC
6 110 7.0 LC
7 127 9.0 LC
8 207 44.0 LC
9 204 40.0 LC
10 183 26.0 LC
11 183 32.0 LC
12 209 43.0 LC
13 210 44.0 LC
14 198 37.0 LC
15
16
17
18
19
20
Additional marked: 0 Total count: 14
Dead: 0 Mean length: 159.6 mm
Recapture: n/a Mean weight: 2318 g
rainbow trout
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Date: March 18 2011

Site: Delair

Crew: SE, HH, CM, JW, SW, |Weather: Partly cloudy
AD, MT, MC

Time processing started: 12:00

Time processing finished: 13:30

Species: rainbow trout Mortality: 0
# length (mm) weight (g) clip comments
1 286 107.0 LC
2
3
4
5
Additional marked: 0 Total count: 1
Dead: 0 Mean length: 286.0 mm
Recapture: n/a Mean weight: 107.00 g
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prickly sculpin

Date: March 18 2011 Site: Delair

Crew: SE, HH, CM, JW, SW, |Weather: Partly cloudy
AD, MT, MC

Time processing started: 12:00

Time processing finished: 13:30

Species: prickly sculpin Mortality: 0
# length (mm) weight (g) clip comments
1 37 0.5
2 37 0.5
3 35 0.5
4 20 0.5
5 36 0.5
6 36 0.5
7 52 1.0
8 60 1.0
9 35 0.5
10 34 0.5
11 44 0.5
12 37 0.5
13 34 0.5
14 23 0.5
15 37 0.5
16 28 0.5
17 64 1.5
18 49 1.0
19 40 0.5
20 40 0.5
21 29 0.5
22 32 0.5
23 31 0.5
24
25
26
27
28
29
30
Additional marked: 0 Total count: 23
Dead: 0 Mean length: 37.8 mm
Recapture: n/a Mean weight: 0.61 g

155




redside shiner

Date: March 18 2011

Site: Delair

Crew: SE, HH, CM, JW, SW, [Weather: Partly cloudy
AD, MT, MC

Time processing started: 12:00 Time processing finished: 13:30
Species: redside shiner Mortality: 2
# length (mm) weight (g) clip comments
1 53 1.0 LC
2 103 6.5 LC
3 50 0.5 LC
4 48 0.5 LC
5 52 0.5 LC
6 51 0.5 LC
7 51 0.5 LC
8 89 4.5 LC
9 51 0.5 LC
10 54 0.5 LC
11 55 0.5 LC
12 53 0.5 LC
13 52 0.5 LC
14 48 0.5 LC
15 44 0.5 LC
16 46 0.5 LC
17 49 0.5 LC
18 49 0.5 LC
19 49 0.5 LC
20 42 0.5 LC
21 47 0.5 LC
22 43 0.5 LC
23 53 0.5 LC
24 45 0.5 LC
25 105 7.0 LC
26 56 0.5 LC
27 54 0.5 LC
28 45 0.5 LC
29 47 0.5 LC
30 46 0.5 LC
Additional marked: 327 Total count: 30 + 327 =357
Dead: 2 Mean length: 54.3 mm
Recapture: n/a Mean weight: 1.07 g
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Appendix 29 — Data Sheets: Fraser River (day), March 18, 2011

Site Card

Date: March 18, 2011

(day)

Site Name: Fraser River

Crew: HH, CM, SE, JW, SW, AD, MT,

MC

Start Time: 16:15

End Time: 17:30

Weather: Overcast

Capture/Recapture Method: Comparative Seine

Air temperature: 10 °C

Wetted Width: N/A

Depth: N/A

Fraser Discharge at Hope: 805.816m?/s

Ice Cover: None

Water Quality
Temperature: 2°C | Conductivity: N/A [ Turbidity: N/A  [pH: N/A
Dissolved Oxygen
Time Depth (m) Temp °C mg/L

N/A N/A N/A N/A

Species Caught Recap Mortalities Total
chum 20 n/a 0 20
mountian whitefish 1 n/a 0 1
mountian sucker 1 n/a 0 1
prickly sculpin 9 n/a 0 9
longnose dace 2 n/a 0 2

Comments: water was murky, lots of sediment
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chum

Date: March 18, 2011 ;‘;\‘;F (rj;; EISWMI;HM%M SE, W SW. | Weather: Partly cloudy
Time processing started: 16:15 Time processing finished: 17:30
Species: chum Mortality: 0
# length (mm) weight (g) clip comments
1 40 0.5
2 37 0.5
3 37 0.5
4 45 0.5
5 39 0.5
6 37 0.5
7 38 0.5
8 38 0.5
9 38 0.5
10 39 0.5
11 38 0.5
12 35 0.5
13 35 0.5
14 39 0.5
15 37 0.5
16 38 0.5
17 39 0.5
18 37 0.5
19 36 0.5
20 36 0.5
21
22
23
24
25
Additional marked: 0 Total count: 20
Dead: 0 Mean length: 37.9 mm
Recapture: n/a Mean weight: 0.50 g
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mountain whitefish

Date: March 18, 2011 (S;;?)Fraser River EISWMS]‘Ei\/II_I CI:L CM, JW, SW, Weather: Partly cloudy
Time processing started: 16:15 Time processing finished: 17:30
Species: mountain whitefish Mortality: 0
# length (mm) weight (g) clip comments

1 239 74.5

2

3

4

5
Additional marked: 0 Total count: 1
Dead: 0 Mean length: 239.0 mm
Recapture: n/a Mean weight: 7450 g

mountain sucker

Date: March 18, 2011

Site: Fraser River

Crew: CM, HH, SE, JW, SW,

(day) AD, MT, MC
Time processing started: 16:15 Time processing finished: 17:30
Species: mountain sucker Mortality: 0
# length (mm) |weight (g) clip comments

1 415 325.0

2

3

4

5
Additional marked: 0 Total count: 1
Dead: 0 Mean length: 415.0 mm
Recapture: n/a Mean weight: 325.00 g
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prickly sculpin

Date: March 18, 2011 (S;;?)Fraser River EISWMS]’Ei\/II_I CH’ CM, JW, SW, Weather: Partly cloudy
Time processing started: 16:15 Time processing finished: 17:30
Species: prickly sculpin Mortality: 0
# length (mm) weight (g) clip comments
1 91 4.0
2 102 6.5
3 93 5.0
4 132 16.0
5 142 15.0
6 93 4.5
7 121 10.5
8 92 6.0
9 86 3.0
10
11
12
13
14
15
Additional marked: 0 Total count: 9
Dead: 0 Mean length: 105.8 mm
Recapture: n/a Mean weight: 783 g
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longnose dace

Date: March 18, 2011

Site: Fraser River
(day)

Crew: SE, HH, CM, JW, SW,
AD, MT, MC

Weather: Partly cloudy

Time processing started: 16:15

Time processing finished: 17:30

Species: longnose dace Mortality: 0
# length (mm) weight (g) clip comments
1 35 0.5
2 36 0.5
3
4
5
Additional marked: 0 Total count: 2
Dead: 0 Mean length: 35.5 mm
Recapture: n/a Mean weight: 0.50 g
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Appendix 30 — Data Sheets: Fraser River (night), March 18, 2011

Site Card

Date: Mar 18, 2011

Site Name: Fraser- Night

Crew: SE, HH, CM, JW, SW, AD, MT,
MC

Start Time: 23:00

End Time: 00:15am

Weather: Overcast, windy

Capture/Recapture Method: comparative seine

Air temperature: 7°C

Wetted Width: N/A

Depth: N/A

Fraser Discharge at Hope: 813.89m?/s

Ice Cover: None

Water Quality
Temperature: 2°C | Conductivity: N/A | Turbidity: N/A  |pH: N/A
Dissolved Oxygen
Time Depth (m) Temp °C mg/L
N/A N/A N/A N/A
Species Caught Recap Mortalities Total

chum 32 n/a 0 32
mountain whitefish 2 n/a 0 2
mountain sucker 1 n/a 0 1
prickly sculpin 22 n/a 0 22
leopard dace 5 n/a 0 5
longnose dace 1 n/a 0 1
unknown B 1 n/a 0 1
Comments:

162




chum

Date: Mar 18, 2011 Site: Fraser River
- (night)

Crew: CM, SE, HH, AD, IW, [Weather: partly cloudy
SW, MT, MC

Time processing started: 23:00

Time processing finished: 00:15

Species: chum Mortality: 0
# length (mm) weight (g) clip comments
1 42 0.5
2 40 0.5
3 36 0.5
4 37 0.5
5 37 0.5
6 37 0.5
7 36 0.5
8 34 0.5
9 32 0.5
10 35 0.5
11 36 0.5
12 38 0.5
13 36 0.5
14 36 0.5
15 38 0.5
16 40 0.5
17 36 0.5
18 37 0.5
19 37 0.5
20 37 0.5
21 40 0.5
22 37 0.5
23 37 0.5
24 36 0.5
25 37 0.5
26 37 0.5
27 35 0.5
28 37 0.5
29 40 0.5
30 37 0.5
31 39 0.5
32 37 0.5
Additional marked: 0 Total count: 32
Dead: 0 Mean length: 37.1 mm
Recapture: n/a Mean weight: 0.50 g
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mountain whitefish

Date: Mar 18, 2011 Site: Fraser River [Crew: CM, SE, HH, AD, JW, |Weather: partly cloudy
- (night) SW, MT, MC
Time processing started: 23:00 Time processing finished: 00:15
Species: mountain whitefish Mortality: 0
# length (mm) weight (g) clip comments

1 153 15.5

2 230 56.0

3

4

5
Additional marked: 0 Total count: 2
Dead: 0 Mean length: 191.5 mm
Recapture: n/a Mean weight: 3575 g

mountain sucker

Date: Mar 18, 2011 Site: Fraser River

Crew: CM, SE, HH, AD, JW, |Weather: partly cloudy

- (night) SW, MT, MC
Time processing started: 23:00 Time processing finished: 00:15
Species: mountain sucker Mortality: 0
# length (mm) weight (g) clip comments

1 421 406.0 Approx. weight on scale, fish to big

2

3

4

5
Additional marked: 0 Total count: 1
Dead: 0 Mean length: 421 mm
Recapture: n/a Mean weight: 406.0 g
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prickly sculpin

Date: Mar 18, 2011 Site: Fraser River [Crew: CM, SE, HH, AD, JW, |Weather: partly cloudy
(night) SW, MT, MC
Time processing started: 23:00 Time processing finished: 00:15
Species: prickly sculpin Mortality: 0
# length (mm) weight (g) clip comments
1 93 5.0
2 110 7.0
3 94 4.5
4 96 6.0
5 60 1.5
6 105 8.0
7 85 5.0
8 109 7.5
9 93 6.0
10 104 6.5
11 96 4.5
12 98 6.0
13 115 9.0
14 110 6.0
15 112 10.5
16 133 12.5
17 71 2.0
18 95 5.5
19 90 4.5
20 80 3.0
21 86 3.0
22 122 10.5
23
24
25
26
27
28
29
30
Additional marked: 0 Total count: 22
Dead: 0 Mean length: ¥ 98.0 mm
Recapture: n/a Mean weight: 6.09 g
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leopard dace

Date: Mar 18, 2011

Site: Fraser River
- (night)

Crew: CM, SE, HH, AD, IW, [Weather: partly cloudy

SW, MT, MC

Time processing started: 23:00

Time processing finished: 00:15

Species: lepoard dace Mortality: 0
# length (mm) weight (g) clip comments
1 44 0.5
2 51 0.5
3 29 0.5
4 26 0.5
5 30 0.5
6
7
8
9
10
Additional marked: 0 Total count: 5
Dead: 0 Mean length: 36.0 mm
Recapture: n/a Mean weight: 0.50 g

longnose dace

Date: Mar 18, 2011

Site: Fraser River
- (night)

Crew: CM, SE, HH, AD, JW, |Weather: partly cloudy

SW, MT, MC

Time processing started: 23:00

Time processing finished: 00:15

Species: longnose dace Mortality: 0
# length (mm) weight (g) clip comments
1 22 0.5
2
3
4
5
Additional marked: 0 Total count: 1
Dead: 0 Mean length: 22.0 mm
Recapture: n/a Mean weight: 0.50 g
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unknown B

Date: Mar 18, 2011 Site: Fraser River [Crew: CM, SE, HH, AD, JW, |Weather: partly cloudy
- (night) SW, MT, MC
Time processing started: 23:00 Time processing finished: 00:15
Species: unknown B Mortality: 0
# length (mm) weight (g) clip comments

1 18 0.5

2

3

4

5
Additional marked: 0 Total count: 1
Dead: 0 Mean length: 18.0 mm
Recapture: n/a Mean weight: 050 g
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Appendix 31 — Data Sheets: Tom Berry Gravel Pit 1, March 19, 2011

Site Card

Date: Mar 19, 2011

Site Name: TBGP1

Crew: SE, HH, CM, IW, SW, AD, MT,
MC

Start Time: 11:10am

End Time: 12:40

Weather: Overcast

Capture/Recapture Method: Comparative seine

Air temperature: 10°C

Wetted Width: N/A

Depth: gause read 30.1 cm

Fraser Discharge at Hope: 856.87m3/s

Ice Cover: None

Water Quality
Temperature: 10.6°C |C0nductivity: 30.5 mg/L |Turbidity: n/a |pH: n/a
Dissolved Oxygen
Time Depth (m) Temp °C mg/L
n/a n/a n/a

Species Caught Recap Mortalities Total
largescale sucker 1 n/a 0 1
prickly sculpin 438 n/a 0 438
common carp 10 n/a 0 10
peamouth chub 90 n/a 0 90
redside shiner 46 n/a 1 47

taken as voucher samples.

Comments: common carp were all caught in basin 2, they were too large to weigh, two were

168




common carp

Date: Mar 19, 2011 Site: TBGP1 Crew: CM, SE, HH, AD, JW, |Weather: partly cloudy
SW, MT, MC
Time processing started: 11:10 Time processing finished: 12:40
Species: common carp Mortality: 0
# length (mm) weight (g) clip comments
1 580|scale to small
2 568 1602.5 voucher sample
3 579|scale to small
4 541 [scale to small
5 486 [scale to small
6 595 2021.0 voucher sample
7 486 [scale to small
8 537|scale to small
9 549|scale to small
10 545|scale to small
11
12
13
14
15
Additional marked: 0 Total count: 10
Dead: 0 Mean length: 546.6 mm
Recapture: n/a Mean weight: 1811.75 g
largescale sucker
Date: Mar 19, 2011 Site: TBGP1 Crew: CM, SE, HH, AD, JW, |Weather: partly cloudy
SW, MT, MC
Time processing started: 11:10 Time processing finished: 12:40
Species: largescale sucker Mortality: 0
# length (mm) weight (g) clip comments
1 357 243.5
2
3
4
5
Additional marked: 0 Total count: 1
Dead: 0 Mean length: 357.0 mm
Recapture: n/a Mean weight: 24350 g
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peamouth chub

Date: Mar 19, 2011 Site: TBGPI Crew: CM, SE, HH, AD, JW, [Weather: partly cloudy
SW, MT, MC
Time processing started: 11:10 Time processing finished: 12:40
Species: peamouth chub Mortality: 0
# length (mm) weight (g) clip comments
1 63 1.0
2 61 1.0
3 63 1.0
4 60 1.0
5 63 1.0
6 67 1.0
7 65 1.0
8 56 1.0
9 59 0.5
10 62 1.0
11 60 1.0
12 64 1.0
13 63 1.0
14 59 1.0
15 57 1.0
16 56 0.5
17 64 1.0
18 65 1.0
19 65 1.0
20 64 1.0 missing eye/bloody socket
21 55 0.5
22 58 1.0
23 48 0.5
24 62 1.0
25 6l 1.0
26 64 1.0
27 56 0.5
28 51 1.0
29 63 1.0
30 59 1.0
Additional marked: 60 Total count: 30+60=90
Dead: 0 Mean length: 60.4 mm
Recapture: n/a Mean weight: 092 g
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redside shiner

Date: Mar 19, 2011 Site: TBGP1 Crew: CM, SE, HH, AD, JW, [Weather: partly cloudy
SW, MT, MC
Time processing started: 11:10 Time processing finished: 12:40
Species: redside shiner Mortality: 1
# length (mm) weight (g) clip comments
1 49 0.5
2 47 0.5
3 46 0.5
4 37 0.5
5 37 0.5
6 47 0.5
7 45 0.5
8 46 0.5
9 45 0.5
10 44 0.5
11 35 0.5
12 46 0.5
13 50 0.5
14 38 0.5
15 41 0.5
16 30 0.5
17 39 0.5
18 33 0.5
19 33 0.5
20 38 0.5
21 44 0.5
22 45 0.5
23 43 0.5
24 42 0.5
25 43 0.5
26 41 0.5
27 31 0.5
28 34 0.5
29 43 0.5
30 30 0.5
Additional marked: 16 Total count: 30+ 16=46
Dead: 1 Mean length: 40.7 mm
Recapture: n/a Mean weight: 050 g
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prickly sculpin

Date: Mar 19, 2011 Site: TBGP1 Crew: CM, SE, HH, AD, JW, [Weather: partly cloudy
SW, MT, MC
Time processing started: 11:10 Time processing finished: 12:40
Species: prickly sculpin Mortality: 0
# length (mm) weight (g) clip comments
1 32 0.5
2 36 0.5
3 33 0.5
4 36 0.5
5 34 0.5
6 42 0.5
7 40 0.5
8 44 0.5
9 46 0.5
10 40 0.5
11 31 0.5
12 34 0.5
13 50 0.5
14 35 0.5
15 44 0.5
16 33 0.5
17 41 0.5
18 43 0.5
19 35 0.5
20 42 0.5
21 30 0.5
22 32 0.5
23 40 0.5
24 41 0.5
25 39 0.5
26 44 0.5
27 45 0.5
28 37 0.5
29 30 0.5
30 40 0.5
Additional marked: 408 Total count: 408 +30 =438
Dead: 0 Mean length: 38.3 mm
Recapture: n/a Mean weight: 050 g
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Appendix 32 — Data Sheets: Tom Berry Gravel Pit 2, March 19, 2011

Site Card

Date: Mar 20, 2011

Site Name: TBGP2

Crew: SE, HH, CM, JW, SW, AD, MT,
MC

Start Time: 10:30

End Time: 10:45

Weather: high clouds and sunny, breezy

Capture/Recapture Method: Minnow Traps

Air temperature: 10°C

Wetted Width: N/A

Depth:gauge read 51.0cm

Fraser Discharge at Hope: 856.87m’/s

Ice Cover: None

Water Quality
Temperature: 6.6°C |Conductivity: 25.2 mg/L |Turbidity: n/a |pH: 6.9
Dissolved Oxygen
Time Depth (m) Temp °C mg/L
10:30 Surface 6.6 13.2
Species Caught Recap Mortalities Total
prickly sculpin 1 n/a 0 1

outside the traps.

Comments: only TBGP2a had water. One prickly sculpin was witnessed swimming around

prickly sculpin

Date: Mar 19, 2011 Site: TBGP2 Crew: CM, SE, HH, AD, JW, |Weather: partly cloudy
SW, MT, MC
Time processing started: 12:30 Time processing finished: 12:40
prickly sculpin Mortality: 0
7 length (mm) weight (g) clip comments

1 46 0.5

2

3

4

5
Additional marked: 0 Total count: 1
Dead: 0 Mean length: 46.0 mm
Recapture: n/a Mean weight: 050 g
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Appendix 33 — Data Sheets: Tom Berry Gravel Pit 1, March 20, 2011

Site Card

Date: Mar 20, 2011

Site Name: TBGP1

Crew: SE, HH, CM, JW, SW, AD, MT,
MC

Start Time: 10:45

End Time: 12:00

Weather: Overcast

Capture/Recapture Method: Minnow Traps

Air temperature: 11.3°C

Wetted Width: N/A

Depth: gauge reads 31.5 cm

Fraser Discharge at Hope: 872.29m3/s

Ice Cover: None

Water Quality
Temperature: 6.7°C |C0nductivity: 32.0 mg/L ITurbidity: n/a IpH: 7.2
Dissolved Oxygen
Time Depth (m) Temp °C mg/L
11:00 surface 6.7 12.2
Species Caught Recap Mortalities Total

largescale sucker 1 n/a 0 1
prickly sculpin 59 n/a 0 59
peamouth chub 49 n/a 0 49
redside shiner 45 n/a 1 45

Comments:
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largescale sucker

Date: Mar 20, 2011 Site: TBGP1 Crew: CM, SE, HH, AD, JW, |Weather: partly cloudy
SW, MT, MC
Time processing started: 10:45 Time processing finished: 12:00
Species: largescale sucker Mortality:
# length (mm) weight (g) clip comments

1 80 2.0

2

3

4

5
Additional marked: 0 Total count: 1
Dead: 0 Mean length: 80.0 mm
Recapture: n/a Mean weight: 2.00 g
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prickly sculpin

Date: Mar 20, 2011 Site: TBGP1 Crew: CM, SE, HH, AD, JW, |Weather: partly cloudy
SW, MT, MC
Time processing started: 10:45 Time processing finished: 12:00
Species: prickly sculpin Mortality: 0
# length (mm) weight (g) clip comments
1 94 4.5
2 119 12.0
3 114 9.5
4 110 8.0
5 118 7.5
6 100 7.0
7 81 2.5
8 94 3.5
9 117 10.0
10 101 6.0
11 106 8.0
12 99 5.5
13 114 9.0
14 106 8.5
15 120 9.0
16 112 9.5
17 96 5.0
18 54 0.5
19 109 7.5
20 115 10.0
21 87 3.5
22 50 0.5
23 92 3.5
24 95 5.0
25 58 0.5
26 64 1.0
27 51 0.5
28 110 10.5
29 113 9.5
30 79 2.5
Additional marked: 29 Total count: 30+29=59
Dead: 0 Mean length: 95.9 mm
Recapture: n/a Mean weight: 6.00 g
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peamouth chub

Date: Mar 20, 2011 Site: TBGP1 Crew: CM, SE, HH, AD, JW, [Weather: partly cloudy
SW, MT, MC
Time processing started: 10:45 Time processing finished: 12:00
Species: peamouth chub Mortality: 0
# length (mm) weight (g) clip comments
1 57 1.0
2 65 1.0
3 69 1.0
4 71 1.5
5 62 1.0
6 65 1.5
7 58 1.0
8 62 1.0
9 64 1.0
10 64 1.0
11 62 1.0
12 62 1.0
13 64 1.0
14 64 1.0
15 56 1.0
16 57 1.0
17 64 0.5
18 64 1.0
19 65 1.0
20 59 1.0
21 64 1.0
22 65 1.0
23 59 1.0
24 58 1.0
25 63 1.0
26 58 1.0
27 66 1.0
28 60 1.0
29 64 1.0
30 61 1.0
Additional marked: 19 Total count: 30+ 19=49
Dead: 0 Mean length: 62.4 mm
Recapture: n/a Mean weight: 102 g
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redside shiner

Date: Mar 20, 2011 Site: TBGP1 Crew: CM, SE, HH, AD, JW, [Weather: partly cloudy
SW, MT, MC
Time processing started: 10:45 Time processing finished: 12:00
Species: redside shiner Mortality: 1
# length (mm) weight (g) clip comments
1 91 5.0
2 102 6.5
3 38 0.5
4 50 0.5
5 45 0.5
6 47 0.5
7 48 0.5
8 42 0.5
9 40 0.5
10 46 0.5
11 96 5.0
12 41 0.5
13 40 0.5
14 74 3.0
15 76 1.5
16 87 5.5
17 38 0.5
18 101 6.5
19 96 4.0
20 87 4.0
21 93 5.0
22 94 4.5
23 100 7.0
24 93 5.5
25 102 5.5
26 105 6.5
27 86 3.5
28 97 5.5
29 104 7.0
30 78 3.0
Additional marked: 14 Total count: 30+ 14=44
Dead: 1 Mean length: 74.5 mm
Recapture: n/a Mean weight: 331 g
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Appendix 34 — Data Sheets: Delair Pond, March 23, 2011

Site Card
Date: Mar 23, 2011 Site Name: Delair Crew: HH, KM, WH
Start Time: 1:30 End Time: 2:45 Weather: Sunny
Capture/Recapture Method: recapture Air temperature: 13°C
Wetted Width: N/A Depth: n/a
Fraser Discharge at Hope: 809.326m?3/s Ice Cover: None
Water Quality
Temperature: 8°C Conductivity: n/a |Turbidity: n/a pH: n/a
Dissolved Oxygen
Time Depth (m) Temp °C mg/L
n/a n/a n/a n/a
Species Caught Recap Mortalities Total

coho 10 2 0 10
sockeye 7 0 0 7
cutthroat trout 1 0 0 1
rainbow trout 1 1 0 1
largescale sucker 20 0 0 20
prickly sculpin 29 n/a 0 29
northern pikeminnow 2 0 0 2
redside shiner 368 173 0 368

Comments: used a non-electronic scale in the field. Voucher samples (3 suckers, pikeminnows,
and all salmonids were measured in the lab with an electronic sale).
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coho

Date: Mar 23, 2011 Site: Delair Crew: CM, HH, WH Weather: partly cloudy
Time processing started: 1:30 Time processing finished: 14:45
Species: coho Mortality: 0
# length (mm) weight (g) clip comments
1 121 10.0
2 101 6.0
3 104 6.5
4 118 9.0
5 115 9.0
6 110 8.0
7 198 42.5
8 190 38.5
9 196 41.0
10 172 31.0
11 {unknown unknown escapee
12 |Junknown unknown escapee
13
14
15
16
17
18
19
20
Additional marked: 0 Total count: 12
Dead: 0 Mean length: 142.5 mm
Recapture: 2 Mean weight: 2015 g
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sockeye

Date: Mar 23, 2011 Site: Delair Crew: CM, HH, WH Weather: partly cloudy
Time processing started: 1:30 Time processing finished: 14:45
Species: sockeye Mortality: 0
i length (mm) weight (g) clip comments

1 160 21.0

2 145 15.0

3 147 16.5

4 157 21.0

5 153 19.5

6 146 14.0

7 134 12.5

8

9

10
Additional marked: 0 Total count: 7
Dead: 0 Mean length: 148.9 mm
Recapture: 0 Mean weight: 17.07 g
cutthroat trout

Date: Mar 23, 2011

Site: Delair

Crew: CM, HH, WH

Weather: partly cloudy

Time processing started: 1:30 Time processing finished: 14:45
Species: cutthroat trout Mortality: 0
# length (mm) weight (g) clip comments
1 395 303.0 pregnant
2
3
4
5
Additional marked: 0 Total count: 1
Dead: 0 Mean length: 395.0 mm
Recapture: 0 Mean weight: 303.00 g

181




rainbow trout

Date: Mar 23, 2011 Site: Delair

Crew: CM, HH. WH Weather: partly cloudy

Time processing started: 1:30

Time processing finished: 14:45

Species: rainbow trout Mortality: 0
# length (mm) weight (g) clip comments
1 275 107.5 recap
2
3
4
5
Additional marked: 0 Total count: 1
Dead: 0 Mean length: 275 mm
Recapture: 1 Mean weight: 107.50 g
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largescale sucker

Date: Mar 23, 2011 Site: Delair Crew: CM, HH, WH Weather: partly cloudy
Time processing started: 1:30 Time processing finished: 14:45
Species: largescale sucker Mortality: 0
# length (mm) weight (g) clip comments
1 290 227.0 weighed on non-electronic scale
2 350 397.0 weighed on non-electronic scale
3 320 425.0 weighed on non-electronic scale
4 290 255.0 weighed on non-electronic scale
5 280 227.0 weighed on non-electronic scale
6 310 255.0 weighed on non-electronic scale
7 290 255.0 weighed on non-electronic scale
8 280 227.0 weighed on non-electronic scale
9 310 312.0 weighed on non-electronic scale
10 290 283.5 weighed on non-electronic scale
11 300 312.0 weighed on non-electronic scale
12 310 212.0 weighed on non-electronic scale
13 275 170.0 weighed on non-electronic scale
14 320 312.0 weighed on non-electronic scale
15 310 283.5 weighed on non-electronic scale
16 310 240.0 weighed on non-electronic scale
17 310 368.5 weighed on non-electronic scale
18 265 138.0 weighed on electronic scale
19 246 99.0 weighed on electronic scale
20 260 104.0 weighed on electronic scale
21
22
23
24
25
26
27
28
29
30
Additional marked: 0 Total count: 20
Dead: 0 Mean length: ¥ 2958 mm
Recapture: 0 Mean weight: 25513 g
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prickly sculpin

Date: Mar 23, 2011 Site: Delair

Crew: CM, HH. WH Weather: partly cloudy

Time processing started: 1:30

Time processing finished: 14:45

Species: prickly sculpin Mortality: 0

| # | length (mm) | weight (g) | clip |cemments
Additional marked: 0 Total count: 29
Dead: 0 Mean length: nfa mm
Recapture: n/a Mean weight: na g

northern pikeminnow

Date: Mar 23, 2011 Site: Delair Crew: CM, SE, HH, AD, JW, |Weather: partly cloudy
SW, MT, MC
Time processing started: 1:30 Time processing finished: 14:45
Species: northern pikeminnow Mortality: 0
# length (mm) weight (g) clip comments
1 195 40.0
2 91 3.5
3
4
5
Additional marked: 0 Total count: 2
Dead: 0 Mean length: 143.0 mm
Recapture: 0 Mean weight: 2175 g
redside shiner
Date: Mar 23, 2011 Site: Delair Crew: CM, HH, WH Weather: partly cloudy

Time processing started: 1:30

Time processing finished: 14:45

Species: redside shiner

Additional marked: 368
Dead: 0
Recapture: 173

Mortality: 0

Total count: 368
Mean length: n/a mm
Mean weight: nag
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