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1.0 INTRODUCTION

EDI Environmental Dynamics Inc. (Environmental Dynamics) was retained by the City of Prince
George to conduct a multiphase fisheries project to provide fisheries resource information for streams
within the city limits. Prince George has numerous watercourses present in its area and there were
significant gaps in the known aquatic biophysical information including upper limits of fish distribution,
location of critical habitat areas and limitations to fisheries production (Peterson 2004). To address
these information gaps, Environmental Dynamics conducted a 1:20,000 scale fish and fish habitat
inventory among several watersheds in the city limits. The data generated from this inventory have
provided updated baseline fish and fish habitat information required to implement land-use planning and
resource management policies outlined in the Official Community Plan and other city bylaws.

2.0 PROJECT SCOPE AND OBJECTIVES

The multiphase fisheries project contained four key tasks:
1. Fish and Fish Habitat Inventory
2. Fish Passage Culvert Inspections
3. Finalization of the City’s Stream Classification Map

4. Recommendations for Specific Provisions to be incorporated into the Official Community
Plan and other City Bylaws

This report provides the results for the fish and fish habitat inventory. A fish and fish habitat inventory
is a sample-based survey covering whole watersheds. This inventory is intended to provide information
regarding species characteristics and distributions, as well as physical stream site data for interpretation
of habitat sensitivity and capability for fish production. The data generated from this inventory will be
used to finalize the city’s stream classification map.

3.0 METHODS

The study area encompassed the whole of the Prince George city limits (Figure 1). The area was sub-
divided into five sub-basins, which were deemed to be lacking in fish habitat and distribution
information. The five sub-basins were Fraser River tributaries, Salmon River tributaries, Parkridge
Creek, McMillan Creek and Nechako River tributaries.

Stream reach breaks were delineated in each sub-basin using base map information along with
orthophoto interpretation. After reviewing previously collected information, discretionary sample sites
were chosen in each of the sub-basins to gain the greatest possible fish species distribution information.
Site selection accounted for factors such as proximity to large systems (for example, the Fraser River),
known or suspected barriers to fish migration and potential fish bearing status.

Project # 04-BC-0104 Environmental Dynamics Inc. 1
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The field work conducted during this project generally followed data collection methodologies outlined
in the Reconnaissance (1:20,000) Fish and Fish Habitat Inventory Standards and Procedures manual (BC
Fisheries, 2001). Biophysical data was recorded on standardized site cards and fish collection forms
established by the Resource Information Standards Committee (RISC). Fish sampling was conducted
using backpack electrofishers and minnow traps. Because determination of fish presence/absence was
the primary objective of this study, sampling was often halted upon capture of the first few fish. Field
data gathered from the sample sites was entered into the Field Data Information System (FDIS) database
(Version 7.6). Mapping for this project utilized the hydrography base layer provided by the City of
Prince George and was augmented with the TRIM |1 base layers.

The collected inventory information, along with previously gathered information, was used to determine
fish-bearing status for the streams within the Prince George city limits. Stream reaches were placed into
one of four categories to describe fish-bearing status. Fish-bearing streams were defined as those
reaches where fish have been captured, or reaches where fish have been captured farther upstream.
Fish-bearing reaches are delineated in solid red on the attached maps. Non fish-bearing reaches were
defined as those reaches where sampling has been unsuccessful in capturing fish and the habitat features
are unsuitable to support fish, or those reaches that have no possibility of supporting fish populations
because they drain into the city storm sewer network. Non fish-bearing reaches are delineated in solid
blue on the attached maps. Because of the migratory nature of many fish species and the associated
uncertainties around fish sampling, certain reaches could not be positively identified as either fish-
bearing or non fish-bearing. In these cases, inferred classifications were assigned, based on habitat
characteristics and proximity to demonstrated downstream habitat. Inferred fish-bearing status was
assigned to reaches where no fish were captured but habitat features were suitable to support fish, or to
streams that were not sampled but reasonable evidence was present to suggest fish may be present.
Inferred fish-bearing reaches are delineated in dashed red on the attached maps. Inferred non fish-
bearing status was assigned to those reaches that were not sampled but reasonable evidence was present
to determine fish absence. Inferred non fish-bearing reaches are delineated in dashed blue on the
attached maps.

40 RESULTS

4.1  Summary of Existing Information

Prior to this project, no systematic surveys had been conducted within Prince George to accurately
determine citywide fish distribution limits. However, limited surveys in specific areas of Prince George
had been conducted. For example, fish sampling and habitat characteristics had been determined
specifically along the mainstem of McMillan Creek, in several sub-basins in the College Heights area,
and the Hudson’s Bay Slough. Little information had been gathered for tributaries to McMillan Creek
or streams along Cranbrook Hill. For a complete summary of all works conducted in the City of Prince
George, please refer to Appendix | of Review of Aquatic Information within the City of Prince George
(Peterson 2003).

Numerous fish species have been documented in the Prince George area (Table 1). Prince George is
situated at the confluence of the Nechako River with the Fraser River, both of which are major

Project # 04-BC-0104 Environmental Dynamics Inc. 3
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migratory corridors for fish. During the year various species of fish are present or moving through the
area. During periods of high flow the tributaries to these two rivers provide vital habitat for fish.

Table 4.1. Fish Species Present in the Prince George Area

Species

Scientific Name

Rainbow trout

Oncorhynchus mykiss

Chinook salmon

Oncorhynchus tshawytscha

Pink salmon Oncorhynchus gorbuscha
Sockeye salmon Oncorhynchus nerka
Coho salmon Oncorhynchus kisutch
Chum salmon Oncorhynchus keta
Bull trout Salvelinus confluentus
White sturgeon Acipenser transmontanus
Burbot Lota lota
Mountain whitefish Prosopium williamsoni
Brook trout Salvelinus fontinalis
Slimy sculpin Cottus cognatus

Prickly sculpin

Cottus asper

White sucker

Catostomus commersoni

Bridgelip sucker

Catostomus columbianus

Longnose sucker

Catostomus catostomus

Largescale sucker

Catostomus macrocheilus

Northern pikeminnow

Ptychocheilus oregonensis

Resdside shiner

Richardsonius balteatus

Peamouth chub

Mylocheilus caurinus

Lake chub

Couesius plumbeus

Brassy minnow

Hybognathus hankinsoni

4.2  Field Survey Results

Sampling was conducted from October 1 to October 15, 2004. A total of 67 sites were sampled in the
city limits. FDIS site cards are provided in Appendix I, along with site photos. Maps depicting the site
information and fish distribution are provided in Appendix Il. The following sections outline the
information collected for each of the sampled regions. The sites are ordered in ascending watershed
code.

4.2.1 Fraser River Tributaries

Table 4.2.1 summarizes the information collected for the sampled sites in the Fraser River tributaries
sub-basin. A total of 19 sites were sampled. Only 2 fish were captured in this area. One rainbow trout
was captured in stream 100-583400-31000. One juvenile chinook salmon was captured in stream 100-
583400-57300. All other sampled reaches yielded no fish captured or observed. Most of the small
tributaries to the Fraser River were dry at the time of survey. These seasonal flow streams generally
contained no valuable fish habitat. Of the 11 streams that did contain water, only 3 were found to have
moderate quality habitat and only 1 was found to have good quality habitat for fish. The streams with
moderate or good quality habitat were generally larger streams and had some variable cover types. The

Project # 04-BC-0104 Environmental Dynamics Inc. 4
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streams with poor fish habitat quality were usually small, with little cover provided to fish. Spawning
habitat was generally poor across the sub-basin with only 1 stream (100-583400-31000) having any
potential to support spawning fish. Overwintering habitat was also generally poor across the entire sub-
basin. However, with the close proximity of these streams to the Fraser River, fish would more likely
overwinter in the mainstem than in tributaries or off-channel habitats.

Stream 100-568600 was dry at the time of survey. Overall habitat
quality was rated as poor. With water present, rearing potential would
be rated as moderate. Just upstream of the confluence of this stream
with the Fraser River, there was a culvert along the rail line with an
outlet pool drop of 2.3 m (Figure 2). Even with water present in this
stream fish could not access the limited upstream habitat due to a barrier
created by the culvert.

Stream 100-571100 was also dry at the time of survey. Overall habitat
quality was rated as poor. At the confluence with the Fraser River was a
high gradient step pool, which probably limits fish access when water is
present. A culvert was present at the rail line. The culvert outlet pool
drop was 1.17 m. The culvert, combined with the high gradient step
pool, most likely acts as a barrier to upstream fish access.

Figure 2. Culvert on Stream 100-568600.

Stream 100-571900 was mostly dry at the time of survey. There was
some water present in the channel but it was in isolated pools and there
was no visible flow. Overall habitat quality was rated as poor, although
there would be marginal rearing habitat during higher flow levels. Due
to the close proximity of this channel to the Fraser River it probably
provides off channel habitat during high flow events. At the rail line

. there was a smooth cement culvert present (Figure 3). Depending on the
~water velocities in the culvert, this could limit fish access to upstream

habitat.

Figure 3. Culvert on Stream 100-571900

Project # 04-BC-0104

Environmental Dynamics Inc. 5
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Table 4.2.1. Summary of Site Information for Sites Within the Fraser River Tributaries Region

Channel Habitat Quality Rating
WSC/ILP Reach | Species | Width | Gradient Overall | Spawning | Rearing oW Comments
(m) (%)

100-568600 1 NS 2.2 5 Poor Poor Moderate None Dry at time of survey. Culvert outfall
drop 2.3 m, most likely a barrier

100-571100 1 NS 25 27.5 Poor Poor Moderate Poor Dry at time of survey. High gradient
step pool at confluence with Fraser R.
Culvert outlet drop 1.17 m.

ILP 410 1 NS NVC? NA None NA NA NA Seepage area. No fish habitat.

100-571900 1 NS 1.2 10 Poor Poor Moderate Poor Stream almost dry at time of survey.
Cement culvert crossing at rail line.

ILP 409 1 NS NVC NA None NA NA NA Dry depression. No fish habitat

ILP 408 1 NS NVC NA None NA NA NA Dry depression. No fish habitat

100-572700-52100 3 NFC 2.9 1 Moderate Poor Moderate Poor Channel straight and U-shaped. Lack
of varied cover.

100-572700-75500 2 NFC 1.7 3 Moderate Poor Moderate Poor Varied cover types. Impacted
riparian.

100-575200 1 NS 1.2 1 Poor None Poor Poor Channel was blocked by fill from
crossing. No visible culvert, water
was seeping through fill. Channel
definition disappeared upstream.

ILP 407 1 NFC 11 14 Poor Poor Moderate None Stream drained massive slide area.
No riparian vegetation present.

100-583400-31000 1 RB 4.6 5 Good Moderate Good Moderate | Fish captured above suspected
culvert barrier.

ILP 414 1 NS NVC NA None NA NA NA Dry at time of survey. Partial defined
channel below culvert, however
above and below this section no
visible channel.

ILP 415 1 NFC 0.79 4 Poor Poor Poor Poor Stream flowed through pasture, no
riparian vegetation.

100-583400-57300 1 CH 2.1 5 Moderate | Moderate Good Poor Areas of impact due to livestock
observed along the banks.

Project # 04-BC-0104
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Channel Habitat Quality Rating
WSC/ILP Reach | Species | Width | Gradient Overall | Spawning | Rearing oW Comments
(m) (%)

100-583400-57300 2.1 NS 1.3 4 Poor Poor Poor Poor Stream intermittent, no defined
channel.  Stream  characteristics
improved moving downstream from
reach break.

100-583400-57300 2.2 NS NVC NA None NA NA NA No fish habitat. No visible channel.
Water was flowing over grasses.

ILP 417 1 NS 0.69 8 Poor None Poor None Dry at time of survey. Channel
choked with debris from cleared area.

100-583400-70100 2 NFC 1.4 7 Poor Poor Moderate Poor Rearing habitat moderate at higher
flows. Undercut banks and LWD
provided cover.

ILP 416 2 NFC 1.1 1 Poor Poor Poor Poor Channel was flowing through
wetland area. Top of banks low-lying
in relation to wetted area of channel.

! Species codes: RB = rainbow trout, CH = chinook salmon, NFC = no fish captured, NS = not sampled.
2 where NVC = no visible channel.
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Stream 100-572700-52100 Reach 3 exhibited overall moderate quality fish habitat. The channel lacked
complex cover types. The channel was u-shaped and straight and appeared to have been excavated.
Downstream from the crossing with North Blackburn Road, a large corrugated metal pipe was in the
channel and water was flowing through it at the time of survey.

Stream 100-572700-75500 Reach 2 exhibited overall moderate quality fish habitat. Various cover types
were available. A trail ran alongside the stream and some areas of riparian vegetation had been cleared.
A culvert was present upstream from the road crossing where the trail crossed the stream. The culvert
was conveying flow at the time of survey.

Stream 100-575200 exhibited overall poor fish habitat quality. Just upstream from the confluence with
the Fraser River, a stream crossing had been constructed for access between the two fields parallel to the
stream. No culvert was visible and it appeared that water was seeping through the fill material. Above
the crossing, a small channel was present, however, channel definition disappeared upstream with no
visible channel observed.

_ILP 407 exhibited overall poor quality fish habitat. This stream drained

_ ﬁlwnf' .ﬁﬂ“ a massive slide area and there was no riparian vegetation present

,.‘-’“"‘ (Figure 4). The area consisted of bare clay soils. There was some

potential rearing habitat near the confluence with the Fraser River;

however, habitat quality was reduced due to the amount of fine
sediments present in the water. No fish were captured or observed.

Figure 4. View of slide area, which ILP 407 drains.

Stream 100-583400-31000 Reach 1 exhibited overall good quality habitat, largely due to the high
amount of rearing habitat available. Cover was provided by deep pools, boulders and undercut banks.
The stream was highly turbid, thus making fish capture very difficult. Sampling on this stream was
conducted above the culverts. The field crew only captured 1 rainbow trout, however, other fish were
also observed. Two crossings were located on this stream. Moving upstream, the first crossing was
located on Indian Reserve Road. The crossing consisted of two 900 mm culverts. The second crossing
was on the rail line and consisted of two 1200 mm culverts. The culvert located on the right bank of the
rail crossing was not conveying water at the time of survey. Both crossings were assessed during the
Fish Passage Culvert Inspections (FPCI) and both were rated as seasonal barriers. At certain times of
the year flow levels do not allow fish to migrate through these culverts to access upstream habitat.

Project # 04-BC-0104 Environmental Dynamics Inc. 8
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Stream ILP 415 Reach 1 exhibited overall poor habitat quality. The stream flowed through a pasture
and lacked variable cover types. There was no riparian vegetation present. The stream banks were not
well defined and collapsed when stepped on. No fish were captured or observed.

Stream 100-583400-57300 Reach 1 exhibited overall moderate quality habitat. Rearing habitat was
rated as good. Undercut banks, deep pools and large woody debris provided cover. A juvenile chinook
salmon was captured approximately 50 m upstream from the confluence with the slough. A 600 mm
culvert was located in this reach. This culvert was
conveying flow at the time of survey and did not appear to
impede fish passage. This reach flows through a pasture
and cattle were not restricted from having access to the
stream. The riparian area was mostly intact; however
there were some sections of high impact where the banks
have been trampled due to livestock use (Figure 5).
Moving upstream, habitat quality improved, as livestock
presence in the riparian area became reduced.

Figure 5. View of channel impacted by livestock.

Stream 100-583400-57300 Reach 2.1 exhibited overall poor quality habitat. Stream characteristics
improved moving downstream from the reach break as a deflned channel became apparent and bank
definition increased. Reach 2.1 was alongside a cleared g ; s
pasture area, however the riparian area was still intact. At
the reach break between Reach 2.1 and Reach 2.2 there
was a culvert that was back flooding the area above the
culvert (Figure 6). The area had been cleared of all
vegetation and upstream of the pond the channel turned to
seepage. No fish habitat was found.

Figure 6. View of culvert, back flooding area alongside pasture.

Stream ILP 417 Reach 1 flowed into 100-583400-57300 and was located in the same cleared pasture
area as Reach 2.1 and 2.2. Overall habitat quality for ILP 417 Reach 1 was rated as poor due to lack of
water and poor stream channel characteristics. The channel was located in a natural gully. A road had
been built alongside this gully. A dam had been constructed at the top of the stream gully to retain
water. A flow control structure was in place in the dam, limiting flow to the stream.

Stream 100-583400-70100 Reach 2 exhibited overall poor quality habitat. Rearing habitat potential
would be improved at higher flows due to the presence of undercut banks and large woody debris. This
stream flowed into a large wetland area located at the south of the large backwater area of the Fraser
River. The stream lost all definition as it flowed into the wetland.

Project # 04-BC-0104 Environmental Dynamics Inc. 9
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ILP 416 Reach 2 also flowed into the wetland at the south end of the backwater area. The overall
habitat quality was rated as poor. The stream channel flowed through the wetland and was flooded to
the top of the banks. The area was saturated with water and the channel lost definition in places.

ILPs 408, 409, 410 and 414 contained no fish habitat. The areas were either dry depressions or seepage
areas. No visible channel was observed during the field surveys.

4.2.2 Salmon River Tributaries

A total of 6 sites were sampled in the Salmon River tributaries sub-basin. Table 4.2.2 summarizes the
information collected for the sample sites. No fish were captured or observed. This area has been
heavily impacted by beaver activity in the area. All of the sites containing water had active or remnant
dams present in the reach. The stream reaches consisted of large beaver ponds, while the channels that
connected the ponds were small and typically contained poor quality fish habitat . Only 2 sites provided
potential summer rearing habitat . Two sites were seepages and possessed no fish habitat, while the
other 2 sites possessed poor quality habitat.

Stream 100-593800-03100-20600-2030 Reach 5 was a large wetland area. Overall fish habitat quality
was rated as poor. There was no recent beaver activity observed and the dams were overgrown. There
was a lot of vegetation in the water and the organic content in the pond was quite high. There was no
channel or visible flow. No fish were captured or observed.

Stream 100-593800-03100-20600-2030 Reach 7 was also a large wetland area. Overall fish habitat
quality was rated as moderate, due to the large deep pond. The beaver dams showed recent signs of
activity.

ILPs 423 and 422 were seepage areas. Both drainages had no channel visible and no fish habitat. They
appeared to only receive seasonal overland flow.

Stream  100-593800-03100-20600-4680 Reach 2
exhibited overall moderate fish habitat quality. Rearing
habitat was provided by various cover types, including
small woody debris and deep pools. Downstream of the
culvert on Shellbrooke Road, the channel lost definition
and flowed into a flooded pond area (Photo 7).

Figure 7. View of ponded area downstream of channelized section.

Stream 100-593800-03100-20600-4680 Reach 3 exhibited overall poor quality fish habitat. This reach
was a wetland area, with remnant beaver dams. The dams were overgrown with vegetation. The pond
was stagnant and overgrown with various grasses and sedges. A small channel flowed out of the pond
but it was narrow and full of grasses.

Project # 04-BC-0104 Environmental Dynamics Inc. 10
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Table 4.2.2. Summary of Site Information for Sites Within the Salmon River Tributaries Region

Channel Habitat Quality Rating
WSC/ILP Reach | Species | Width | Gradient Overall | Spawning | Rearing oW Comments
(m) (%)
100-593800-03100- 5 NFC? NVC? 1 Poor None Poor Moderate | Wetland area. Area has been
20600-2030 impacted heavily in the past by
beavers.
100-593800-03100- 7 NFC NVC 1 Moderate None Moderate | Moderate | Wetland area. Area has been
20600-2030 impacted heavily by beavers.
ILP 423 1 NS NVC NA None NA NA NA Seepage area. No fish habitat.
ILP 422 1 NS NVC NA None NA NA NA Seepage area. No fish habitat.
100-593800-03100- 2 NFC 1.55 1 Moderate Poor Moderate Poor Below culvert, channel became less
20600-4680 defined and area became large pond.
100-593800-03100- 3 NS NVC 1 Poor None Poor Poor Wetland area. Pond was stagnant and
20600-4680 full of vegetation.

! Species codes: NFC = no fish captured, NS = not sampled.
2 where NVC = no visible channel.
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4.2.3 Parkridge Creek

Parkridge Creek is an important tributary to the Fraser River, supporting juvenile rainbow trout and
chinook salmon populations in its lower reach. A total of 2 sites were completed in the Parkridge Creek
area. Table 4.2.3 summarizes the information collected for the sample sites. No fish were caught or
observed, although both streams had good quality habitat available. A FPCI was completed for the
culvert at the Domano Road crossing. This culvert was rated as a permanent barrier. Previous surveys
on this stream have yielded no fish above the crossing (St. Hilaire, 2002). However, no fish have yet
been documented directly below the culvert outlet. It is still unclear whether the culvert at Domano
obstructs fish passage, or if fish distribution in Parkridge Creek is limited by some other factor farther
downstream.

Stream 100-562800 (Parkridge Creek Mainstem) Reach 2 exhibited overall good quality fish habitat.
Deep pools and large woody debris provided cover. Gravel patches provided spawning habitat,
however, the stream was turbid with suspended sediments, and that may limit the quality of the habitat.
Downstream of the sample site, the stream was being
impacted by a 4x4 vehicle crossing (Figure 8). There was
no crossing structure in place and vehicles had direct
access through the stream. At the crossing there was no
intact riparian vegetation or channel structure. The runoff
from the road was directly flowing into the stream,
delivering sediments to the watercourse. Upstream of the
sample site in Reach 2, various pieces of urban debris,
including abandoned vehicles were observed in the
channel.

Figure 8. View of crossing on Parkridge Creek.

Stream 100-562800-20000 Reach 1 exhibited overall
moderate quality fish habitat. Variable cover types
provided moderate rearing habitat. Upstream of the site
were extensive active beaver dams. At the crossing no
culvert was visible but there was a large sinkhole, and the
road fill was collapsing (Figure 9). The water was
draining off the road and directly into the beaver ponds,
delivering sediments to the watercourse.

Figure 9. View of road fill collapsing along 100-562800-20000

Project # 04-BC-0104 Environmental Dynamics Inc. 12
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Table 4.2.3. Summary of Site Information for Sites Within the Parkridge Creek Region

Channel Habitat Quality Rating
WSC/ILP Reach | Species | Width | Gradient Overall | Spawning | Rearing oW Comments
(m) (%)

100-562800 2 NFC* 3.82 4 Good Moderate Good Moderate | Stream was turbid and silty. Stream

impacted at crossing.
100-562800-20000 1 NFC 1.34 4 Moderate Poor Moderate Poor Extensive beaver dams above site.

Fill  material at crossing was
collapsing. Large sink hole present at
crossing.

! Species codes: NFC = no fish captured

Project # 04-BC-0104
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4.2.4 McMillan Creek

McMiillan Creek is probably the most important tributary stream for overall fisheries production within
the city limits. McMillan Creek is known to provide good quality summer rearing habitat for juvenile
chinook salmon in its lower reaches. It also supports a significant resident population of rainbow trout
throughout the majority of its length. A total of 27 sites were completed in the McMillan Creek area to
more accurately determine fish distribution within the watershed, particularly in some of the tributaries
that had not previously been sampled. Table 4.2.4 summarizes the information collected from the
sample sites. Four rainbow trout were captured in this sub-basin. No other fish species were captured or
observed. The majority of the streams in this basin have been impacted by beaver activity. The larger
tributaries to McMillan Creek commonly had beaver activity along their length and limited sections of
unaffected channel section were observed. Higher quality habitat was observed in the stream reaches
not affected by beaver activity. Small first or second order streams were found to be either seepages or
did not exist. It was apparent from the results of this inventory that the most productive fish habitat in
the watershed was typically found in the mainstem reaches. However, rainbow trout were also captured
in several tributary streams that had not previously been known to contain fish. These tributaries to
McMillan Creek likely serve an important function in maintaining the local rainbow trout population.
Likewise, the beaver dams that are prevalent throughout the watershed are considered to be critical to
sustaining fisheries production by maintaining adequate flow levels through the summer and winter
rearing periods.

Stream 180-007200 (McMillan Creek mainstem) Reach 10 was a large wetland area. There was an
approximately 40 to 60 m pond separated by various beaver dams in this reach. Overall fish habitat for
this reach was rated as moderate due to the deep pool of the wetland. The beaver dams were older and
overgrown, with no signs of recent activity. No fish were captured in this reach.

Stream 180-007200 Reach 11 exhibited overall poor quality habitat. A small stream channel was
present at the sample site, however this channel disappeared upstream as the water flowed over grasses.
The channel was in a low-lying area and the ground surrounding it was saturated with water.

Stream 180-007200-29500 Reach 2 was a large wetland area influenced by beaver activity. The pond
was approximately 40 m wide. Overall habitat quality for this reach was rated as moderate due to the
large deep pond. The beaver dams did not appear to be active as they were overgrown and no signs of
recent beaver activity were observed.

Project # 04-BC-0104 Environmental Dynamics Inc. 14
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Table 4.2.4. Summary of Site Information for Sites Within the McMillan Creek Region

Channel Habitat Quality Rating
WSC/ILP Reach | Species | Width | Gradient overalll | Spawning | Rearing oW Comments
(m) (%)

180-007200 10 NFC* NVC® 1 Moderate Poor Moderate | Moderate | Large deep wetland area influenced
by beaver activity.

180-007200 11 NFC 1.11 1 Poor Poor Poor Poor Stream definition disappears
upstream, water was flowing through
grassy area.

180-007200-29500 2 NFC NVC NA Moderate None Moderate | Moderate | Large deep wetland area influenced
by beaver activity.
180-007200-29500 3 NFC 1.33 4 Moderate Poor Moderate Poor Low flow at time of survey. Better
rearing habitat quality at higher
flows.
ILP 413 1 NS NVC NA None NA NA NA Seepage area. No fish habitat.
180-007200-60000 1.1 RB 1.55 1 Moderate Poor Moderate Poor RB caught near confluence with
McMillan Creek. Stream flowed
through pasture and has been
impacted by animal use.
180-007200-60000 1.2 NFC NVC 1 Poor Poor Moderate Poor Wetland area, influenced by past
beaver activity.
ILP 412 1 NFC 1.43 3 Moderate | Moderate | Moderate Poor No visible culvert at downstream
crossing structure.
180-007200-65700 2 RB 2.82 3 Good Moderate Good Poor Good quality of stream with plenty of
variable cover.
180-007200-65700 3.1 NFC NVC 1 Moderate None Moderate | Moderate | Wetland area influenced by beaver
activity.
180-007200-65700 3.2 NFC 1.26 1 Poor Poor Moderate Poor Lack of complex cover types. Large
beaver pond in reach.
180-007200-65700- 1 NFC 0.96 1 Moderate Poor Moderate | Moderate | Series of beaver ponds with channel
11800 between them.
180-007200-65700- 2 NFC NVC 1 Moderate Poor Moderate | Moderate | Wetland area. Reach was a series of
11800 beaver ponds.
180-007200-65700- 3 NFC NVC 1 Poor None Moderate Poor Wetland area, with interconnected
11800 channels and pools among alder.
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Channel Habitat Quality Rating
WSC/ILP Reach | Species | Width | Gradient Overall | Spawning | Rearing oW Comments
(m) (%)
ILP 406 1 NFC NVC NA None NA NA NA Seepage area. No fish habitat.
ILP 411 1 NFC 1.02 2 Poor None Poor Poor Sections of seepage

180-007200-75800 1 NFC 111 1 Poor Poor Moderate Poor Borderline stream. Undefined
channel through fen area.

ILP 404 1 NS NVC NA None NA NA NA Seepage area. No fish habitat.
ILP 403 1 NS NVC NA None NA NA NA Seepage area. No fish habitat.

180-007200-82000 1 RB 1.45 2 Moderate None Moderate | Moderate | RB  was captured in deep pool
upstream of site.

180-007200-82000 2.1 NFC 0.63 2 Poor Poor Moderate Poor Wetland area.  Channel draining
wetland has been ditched through
field.

180-007200-82000 2.2 NFC NVC NA Moderate None Moderate | Moderate | Wetland area. Area has been
impacted by beaver activity.

180-007200-82000 4 NS NVC NA None NA NA NA Seepage area. No fish habitat.

ILP 401 1 NFC NVC 3 None NA NA NA Seepage area. No fish habitat above
Shelest Road.

ILP 402 2 NS NVC NA None NA NA NA Seepage area. No fish habitat

ILP 402 3 NS NVC NA None NA NA NA Seepage area. No fish habitat.

ILP 405 1 NFC 0.79 1 Poor None Poor Poor Borderline stream. Little flow, stream
disappears in sections.

! Species codes: RB = rainbow trout, NFC = no fish captured, NS = not sampled.
2 where NVC = no visible channel.
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Stream 180-007200-29500 Reach 3 exhibited overall moderate quality habitat. There was low flow
conditions at the time of the survey and rearing habitat would improve with higher water levels. Cover
was provided by undercut banks and deep pools. No fish were captured or observed.

Stream 180-007200-60000 Reach 1.1 exhibited overall moderate quality habitat. One juvenile rainbow
trout was caught just upstream from the confluence with McMillan Creek. This reach flows through two
pasture areas separated by a road, and has been impacted by animal use. The first pasture area is utilized
for pigs, and the stream channel in this area consisted of a depression vegetated with bulrushes that the
water flowed through (Figure 10). There were no
channel banks. In the second pasture area the stream had
been ditched. The stream was open with very little cover,
and was vegetated with grasses and bulrushes. Upstream
from the pasture the stream flowed through a wooded
area and habitat improved, but the channel lacked cover
such as woody debris, deep pools and undercut banks.
The stream was electrofished above the pasture area and
no fish were captured or observed.

Figure 10. View of damaged stream channel.

Stream 180-007200-60000 Reach 1.2 was a wetland area influenced by beaver activity. Overall habitat
quality was rated as poor. The pond was shallow and approximately 10 m wide. The beaver dams
appeared to be remnant and no recent signs of activity were observed.  No fish were captured or
observed.

ILP 412 exhibited overall moderate quality habitat. Cover was provided by deep pools and large woody
debris. Two crossings were located on this stream. The first crossing was located at a trail, and no
visible culvert was observed. The crossing structure appeared to consist of logs, with fill placed on top.
Water was seeping through the structure. The second crossing was located on a driveway access road,
and consisted of a 300 mm metal culvert. Water was passing through the culvert at the time of survey.
This stream flows into a large flooded wetland area of McMillan Creek. No fish were captured or
observed.
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Stream 180-007200-65700 Reach 2 exhibited overall
good quality habitat, largely in part to the good quality
rearing habitat available in this reach. Two rainbow trout
were captured in this reach (Figure 11). The stream had
plenty of variable cover, which was provided mostly by
deep pools and large woody debris. This stream reach
was unique in the immediate area as it was the only reach
not impacted by beaver dams.

Figure 11. View of 110 mm rainbow trout.

Stream 180-007200-65700 Reach 3.1 was a large wetland area that has been influenced by beaver
activity. Overall fish habitat quality was rated as moderate. The sample site was completed at a pond
just upstream from a breached beaver dam. The dam was allowing water to drain from the pond
downstream. The beaver dam appeared to be remnant and no recent signs of beaver activity were
observed. No fish were captured or observed. The whole of this reach was walked and the reach
alternated from large beaver ponds to areas of wetland grass area with no defined channel.

Stream 180-007200-65700 Reach 3.2 was rated as having overall poor quality fish habitat. The reach
contained a definable stream channel, however there were still numerous overgrown beaver dams in the
reach. There was a lack of complex cover types in the reach. No fish were captured or observed.

Stream 180-007200-65700-11800 Reach 1 was a channel through a wetland area. The overall habitat
quality was rated as moderate. The channel connected various beaver ponds through a grassy wetland
area. The dams were breached allowing water flow past them. The channel lacked complex cover and
was vegetated with grasses. No fish were captured or observed.

Stream 180-007200-65700-11800 Reach 2 was a wetland area influenced by beaver ponds. The overall
habitat quality was rated as moderate due to the large ponds. Some of the beaver dams had been
breached and there were signs of repair but no recent signs of beaver activity were observed. The dams
were overgrown with vegetation. No fish were captured or observed.

Stream 180-007200-65700-11800 Reach 3 was a wetland area with no visible channel. The overall
habitat quality was rated as poor. The area was flooded with large interconnected ponds through alder
vegetation. Some minimal flow was observed. No fish were captured or observed.

ILP 411 exhibited overall poor quality habitat. This reach was a borderline stream, with sections of
seepage between the channelized sections. The channel banks were undefined in some sections and
there was no scour. No fish were captured or observed.

Stream 180-007200-75800 Reach 1 exhibited overall poor quality habitat. The reach was a borderline
stream with an undefined channel flowing through a fen area. No fish were captured or observed.
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Stream 180-007200-82000 Reach 1 exhibited moderate quality habitat. One rainbow trout was captured
in a deep pool upstream of the sample site. The pool was over 1 m deep. This reach was ditched and an
old log crossing was observed.

Stream 180-007200-82000 Reach 2.1 exhibited overall poor quality habitat. This reach contained a
wetland drained by a small channel through a pasture area. The channel had no riparian vegetation and
was ditched through the field. The wetland was stagnant and full of vegetation. No fish were captured
or observed.

Stream 180-007200-82000 Reach 2.2 was a large wetland area. Overall habitat quality was rated as
moderate due to the large deep pond. Beavers have influenced this area in the past; however, no recent
signs of beaver activity were observed. No fish were captured or observed.

Stream 180-007200-82000 Reach 4 contained no fish habitat. The area was a seepage area. No visible
channel was observed.

ILP 405 was rated as overall poor quality habitat. This reach was a borderline stream, with little flow.
The stream channel disappeared in sections. The stream was very shallow and narrow and the banks
were saturated. No fish were captured or observed.

ILP 401, contained poor fish habitat but at higher flows may have connection to the pond downstream.
No visible channel was observed upstream of Shelest Road.

ILPs 402, 403, 404, 406, and 413 contained no fish habitat. All reaches were seepage areas. No visible
channel was observed.

4.25 Nechako River Tributaries

This sub-basin consists of a series of headwater systems along the west side of Cranbrook Hill that all
eventually drain into the Nechako River. A total of 13 sites were completed in this sub-basin. Table
4.2.5 summarizes the information collected from the sample sites. One rainbow trout was captured in
this sub-basin. No other fish species were captured or observed. Only 3 streams exhibited moderate
habitat quality. These higher quality streams were small but exhibited variable cover types. The
majority of the streams had poor quality habitat or no fish habitat available.

Stream 180-024300 Reach 1 exhibited overall poor quality habitat. The stream channel disappeared and
became a seepage in this reach. The channel has been trenched to contain water. No fish were captured
or observed.

ILP 420 Reach 1 exhibited overall moderate quality habitat. Suitable gravels were present for spawning
however, channel constriction would create high flows during the spring and too low of flows during
fall. Cover was provided by undercut banks, boulders and woody debris. No fish were captured or
observed.
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ILP 421 Reach 1 exhibited overall moderate quality habitat. Rearing habitat was rated as good due to
undercut banks, woody debris, overhanging vegetation at good flow at the time of survey. No fish were
captured or observed.
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Table 4.2.5. Summary of Site Information for Sites Within the Nechako River Tributaries Region

Channel Habitat Quality Rating
WSC/ILP Reach | Species | Width | Gradient Overall | Spawning | Rearing oW Comments
(m) (%)
180-024300 1 NFC 11 1 Poor Poor Poor None Channel disappeared and became a
non-continuous drainage.
180-024300-27800 1 NFC 0.71 4 Poor Poor Moderate Poor Sections of subsurface flow, large
areas of standing water.
ILP 421 1 NFC 0.78 25 Moderate Poor Good Poor Abundant habitat types.
ILP 420 1 NFC 0.70 7 Moderate | Moderate | Moderate Poor Low flows at time of survey. Habitat
complexity.
180-054600 3 NFC 0.89 2 Poor Poor Moderate Poor Areas of subsurface flow through
reach.
180-054600-71700 2 NS 0.91 NA Poor Poor Moderate None Stream dry at time of survey.
ILP 419 1 NS NVC NA None NA NA NA Seepage area. No fish habitat.
180-062600-42400 1 NFC 0.74 3 Poor Poor Moderate Poor Turbid stream.
ILP 418 1 NFC 0.47 3 Poor Poor Moderate Poor Low flow at time of survey.
180-062600-51400 1 RB 0.9 3 Moderate | Moderate Good Poor Habitat quality decreased due to
logging upstream.
180-063000 4 NFC 1.65 1 Poor Poor Moderate Poor Area has been influenced by beavers
in the past.
180-063000-39400- 1 NS NVC NA None NA NA NA Seepage area. No fish habitat.
02300
180-063000-64000 1 NFC 2.65 15 Poor Poor Poor Poor Wetland area with discontinuous
channel throughout.

! Species codes: RB = rainbow trout. NFC = no fish captured, NS = not sampled.
2 where NVC = no visible channel.
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Stream 180-024300-27800 Reach 1 exhibited overall poor quality habitat. The reach had areas of
subsurface flow and large areas of standing water. The channel was very small with minimal flow at the
time of survey. No fish were captured or observed.

Stream 180-056400 Reach 3 exhibited overall poor quality habitat. The channel was narrow with
minimal flow at the time of survey. There were areas of subsurface flow throughout the reach. The
stream had a high content of organics in the substrate materials. No fish were captured or observed.

Stream 180-054600-71700 Reach 2 exhibited overall poor quality habitat. The stream was dry at the
time of survey. The stream channel was narrow and probably only exhibits flow during spring freshet.
There was some habitat complexity in the channel, which may provide habitat when water is present.

ILP 419 Reach 1 contained no fish habitat. The reach was a seepage area. No channel was observed.

Stream 180-062600-42400 Reach 1 exhibited overall poor quality habitat. There was limited habitat
variability and the stream was narrow. The stream was turbid, due to logging activities upstream, and
the presence of clays and silt in the stream. No fish were captured or observed.

ILP 418 Reach 1 exhibited overall poor quality fish habitat. The channel had some habitat variability
and complexity but there were low flows at the time of survey. No fish were captured or observed.

Stream 180-062600-51400 Reach 1 exhibited overall moderate quality habitat. Rearing habitat was
rated as good due to the presence of complex cover types. One juvenile rainbow trout was captured in
- - o this reach. Just upstream of this sample site, was a
recently logged cutblock. The habitat quality in the
cutblock was significantly decreased due to the logging
activities. There were numerous machinery crossings,
with trees placed across the stream for use as crossing
structures (Figure 12). The water in the stream was
turbid due to the logging activities.

Figure 12. View of machinery crossing.

Stream 180-063000 Reach 4 exhibited overall poor quality habitat. The stream had minimal habitat
complexity. Beavers have influenced the area in the past but no recent signs of activity were observed.
No fish were captured or observed.

Stream 180-063000-39400-02300 Reach 1 was a seepage area. No fish habitat was present. No channel
was observed.
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Stream 180-06300-64000 Reach 1 exhibited overall poor quality habitat. The reach was a wetland area
with a discontinuous channel throughout. There were areas of subsurface flow and the channel was
heavily vegetated with vascular plants. No fish were captured or observed.

50 DISCUSSION/RECOMMENDATIONS

5.1 Fish Distribution

Only 7 fish (6 rainbow trout and 1 chinook salmon) were captured over the course of the inventory. No
other fish species were captured or observed. It was apparent that many of the mapped streams within
the city’s boundaries either do not exist or contain poor quality habitat unsuitable for supporting fish
populations. Nevertheless, many reaches that were found not to contain fish were considered to be
important in indirectly maintaining fish populations in other areas of the watershed. For instance,
stream reaches affected by beaver activity within the McMillan Creek watershed were generally found
to contain poor quality habitat for fish, but the water regulation role that the beaver dams provide is vital
in maintaining adequate downstream flows during periods of low water supply.

The low species diversity in the catch is unusual, as it would be expected that numerous other species
would be present in the streams. The lack of species diversity can be attributed to the study objectives
and design. This project focused on expanding existing knowledge about fish distribution. As a result,
mainstem reaches were mostly eliminated from the plan because they were already known to support
fish. Sites that were sampled mainly consisted of smaller, low-order reaches with a lower likelihood of
containing diverse fish communities. Furthermore, sampling was conducted under low flow, cold-water
conditions when many fish may have migrated further downstream to more suitable overwintering
habitats. Any additional sampling should be conducted during higher flow, warmer conditions where
habitat will be more favorable in the smaller streams to permit fish use.

All of the streams located in Prince George have been designated with a fish presence or absence
classification. This information will assist the city and potential land developers by streamlining the
land development permit process. The baseline fish and fish habitat information will alert proponents
and other stakeholders to potential conflicts with sensitive aquatic resources and ensure these issues are
addressed early in the approval process. Streams that have inferred fish-bearing or non fish-bearing
status may require additional follow-up surveys to conclusively determine fish presence or absence.
Notwithstanding fish-bearing classifications, proposed developments should also consider potential
impacts to watercourses that indirectly benefit fish and fish habitat.

5.2 Disturbances to the Aquatic Environment

The field crews noted numerous concerns for maintaining fish habitat in the Prince George city limits.
The following sections outline various disturbances to the aquatic environment encountered during the
survey.
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5.2.1 Agricultural Impacts

Streams in the McMillan and Fraser tributaries sub-basins had been impacted by agriculture. Livestock
were often not restricted from accessing the stream channels and impacts such as damaged banks and
lack of riparian vegetation were observed. Large cleared pasture areas were also observed.
Uncontrolled runoff from these pastures can introduce sediments to the stream, and affect downstream
water quality. Ditches and flow control structures put in place to reduce flooding and collect water for
livestock were also observed. These structures can alter flow regimes on streams, reducing long-term
habitat capability and limiting water availability downstream.

5.2.2 Beaver Activity

Large areas of Prince George have been subjected to extensive beaver activity. In some watersheds, it is
uncommon to find reaches that have not been affected in some way by beavers. In particular, the
McMillan Creek and Salmon River tributaries sub-basins have both been highly influenced by beaver
activity. Although a long history of beaver activity may present barriers to fish migration, indirect
benefits to fisheries production generally compensate for negative effects.

5.2.3 Roads

Numerous ATV trails were observed in the McMillan and Salmon sub-basins. These trails intersect the
large wetland areas and recreational users have constructed various crossing structures. There may be
some safety hazards associated with crossing the larger deep beaver ponds, as some of these ponds were
well over 1 m in depth. The crossings may also introduce sediments into the watercourses, however
these sediment sources appeared to be relatively insignificant because the sediment settles out in the
ponds before becoming entrained and transported downstream.

Parkridge Creek flows through a power line right-of-way and there were numerous access roads through
the right-of-way that were negatively impacting the stream. Most of the roads have been utilized for
ATV recreational use. Soils in the area were highly erodible and very few of the road surfaces were
capped with gravel. At the crossings observed during the field survey, water was flowing down the road
surface and flowed unrestricted into the stream. No proper crossing structures were observed along the
right-of-way. Sediments introduced from the access roads caused a significant increase in downstream
turbidity. Urban debris including abandoned cars and tires were also observed in the stream channel.

5.2.4 Forestry

Recent logging in the Nechako River tributaries area has impacted some streams. Logging practices
such as improper crossing structures and clearing of the riparian areas appeared to increase turbidity in
some of the streams. Although a juvenile rainbow trout was captured just downstream of a recently
logged area, fish habitat quality could be negatively affected by poor operational forestry practices.
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5.2.5 Culverts

A number of potential barriers to upstream fish migration were documented during standardized Fish
Passage Culvert Inspections (FPCI) conducted at all major culverts within the city. A detailed FPCI
report has been produced as part of the multiphase fisheries assessment. Some of the more significant
crossings are highlighted below.

The FPCI assessment conducted on the crossing at Indian Reserve Road (Stream 100-583400-31000)
found that both culverts were seasonal barriers to upstream fish passage. During certain times of the
year these culverts can restrict the movement of fish upstream.

FPCI assessments were conducted at all crossings along McMillan Creek. The culverts located at the
crossing at Prince George Pulp Mill Road were both rated as seasonal barriers. These culverts can
restrict upstream fish passage during certain times of the year. The culvert located at the Hoffercamp
Road crossing was rated as a permanent barrier. This culvert does up permit the upstream movement of
fish.

The FPCI assessment conducted on Haggith Creek at the Willowkale Forest Road found that the culvert
was a permanent barrier. Fish cannot pass through this culvert to access available habitat upstream.

The FPCI assessment conducted on Parkridge Creek at Domano Road found that the culvert was rated as
a permanent barrier. Numerous assessments have found no fish above the Domano crossing, although
fish have never actually been captured at the culvert outlet either. Before consideration is given to
replacing this crossing, additional investigations should be undertaken downstream from Domano Road
to ensure the culvert is indeed acting as a barrier.

Replacing culvert barriers can be one of the most cost-effective ways of restoring fish habitat. Once a
crossing is selected for replacement, crossing structure designs must consider regulatory requirements
and other factors such as stream width, hydrology, fish species and life stages present. Appropriate site-
specific environmental procedures and best management practices must be developed to mitigate for
potential negative effects resulting from construction activities. Contingency measures must be in place
to address adverse site conditions, accidents or spills, and other unforeseen events. Qualified
environmental professionals may be retained to assist with planning, permitting, design, scheduling and
construction phases.
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Appendix |

FDIS Site Cards and Site Photographs
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Appendix 11

1:20,000 Stream Project/Interpretive Maps
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