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cnmenzal impact assessmens of the area locatced
cetween McGuffie Recad and Jdammeond 2avy, Nanailmec, 3. C. was
preparad by M. C. Wright and Asscciates a- the raquest ¢ the
Regional District of Nanaimo. The main focus of this study was
to determine the utilization and condition of Whalley Creek
rearing and spawning habitat in the area adjacent to and below
the proposed expansion of the existing sewage treatment plant.
This study provides the necessary information needed to identify
the sensitive areas in Whalley Creek and what measures would be
necessary to protect this habitat during construction of the
plant. £ a negative impact is realized this information will
also provide the necessary data to mitigate such an impact.

This report assumes that the regional district will be using
Plant Layout Option 4.

This focused envi

< by

When the RDN has identified the final layout of the plant,
then a plan must be developed detailing how to protect the
Fisheries Sensitive Zcne (FSZ) during construction. Any negative
impacts the plant expansion creates will require further planning
so that mitigation strategy can be developed and implemented.
Once the RDN has started to develcop their work plans for habitat
protection, close consultation with representatives of the
Department of Fisheries and Oceans and the Ministry of the
Environment will be required.

Scope of the Study:

Whalley Creek is located within the municipality of Nanaimo,
B. C. and originates at a marsh located 2099.3 meters from the
Creek mouth in Hammond Bay. It flows east before discharging
intc Hammond Bay.

Because of the nature and limited scale of the propcased
project, this environmental impact assessment was focused
primarily on the fisheries rescurces and habitat within the
immediate vicinity of the develcopment and the areas below the
proposed development. Although land development has been the
cause of considerable hydrological and fisheries impacts for the
area above the sewage treatment plant, this area was not included
in the study as it will not be impacted by expansion of the
treatment plant. The areas below the proposed site are included
because any negative impact within the vicinity of the plant can



nave an accumulated affact on the areas rcelow,

FISH HABITAT ASSESSMENT:
See Figures 1,2 and 3 for habitat transech locations,
Hapitat Assessment Sectiocn 1: Hammond Bay to Morningside Drive

This section flows north paralleling Morningside Drive and
then east into Hammend Bay (Fig. 1). The mean gradient of section
1l is 3.9% (range: 0.5% - 13.0%). The stream channel lies within
a ravine which rises to a maximum height of 6.8 meters akcve the
stream bottom. Average_channel width and wetted width for the 38
transects was 3.67 meters (range: 0.96 - 6.54) and 1.70 metars
(range: 0.96 -3.4) respectively. The mean depth for the wetted
area of section 1 is 0.097 meters (range: 0.005 - 0.55).

The area surveyed is characterized by a series of riffles,
glides and pools. Riffles and glides comprised 63.87% and 21.73%
of the wetted area respectively. Pcols comprised 11.4% of the
total wetted area. There are a total of 11 peols in this
section, which provide fish habitat of varying quality. Pecol
quality has teen defined as average to low for most of the pcols
in this area because less than 50% of the Pool perimeter had fish
cover and very little instream cover. DPool cover (such as LOD,
organic debris, overhanging vegetaticn within 0.3 meters of the
water surface, rubble, boulders, undercut banks or water depth)
(Platts et al. 1983),is defined as any material or conditicn that
provides protection to fish frem predators or competitors. Only
two pools (M1+11.3 and M1+110) provide good rearing habitat while
the rest are considered to be of average to poor quality (Fig.l).
None of the pools are of sufficient size to support resident
adult fish. In most cases the pools are too shallow and do not
have adequate cover. At best the two pools within this section
could hold two pairs of adult fish during spawning.

Pools were classified by the condition that formed or
maintained the poecl. The majority of the pools were formed by
LOD (large organic debris) or bedrock and boulders. Socme of the
pPools were established by residents damming the wetted area so
that they could pump water from the creek up to their property.
Although these altered areas created scme rearing habitat, the
pools were of poor quality, lacking in shoreline and instream
cover. One pool in particular (M1+56) created a barrier to



Juvenile fisn which impedes their upstresam migration.

Degradation of the stream channel has changed the type of habitat
availarla o salmenids. For sxample, peol voliumes have dacrzased
due to sedimenticn and the lack of debris required to form and
maintain deep pcols. Ccho salmen raquira deep pocls as rearing

hacitat, reducticn in pecol velume has led to the reducticn or
vessibly the eliminaticn of this species in Whalley Creek.

LoD S

Surface substrate ccmposition was variable throughout
section 1 (Aprendix Table 1). The dominant substrate varied from
fines to bedrock. Gravel (small and large) was the dcminant
substrate at 47% of the transects. Cobble (small and large)
dcminated the substrate composition at 26.3% of the transects.
Boulders were the dcmimant substrate for one transect only.

Fines were the decminant and subdcocminant substrate at 18.4% and
24% of the transects respectively. Visual observation of surface
substrate indicates that there is approximately 90 meters of
substrate suitable for spawning. Although some of the section has
been identified as suitable for spawning, depth of the wetted
area would be a major limiting factor.

Sediment compaction (the relative density or looseness of
stream bed material) was low for 53% of the transects.
Cempacticon was mederats to high at 34.2% and 10.5% of the
transects raspectively.

Crown closure varied frcm 0 to 100%. The cancpy consists
of hemlock, maple, alder and cedar. The understorsy consists of
deer fern, ivy, bracken fern, salal, devils club and salmonberry.

Stream cover was low throughout the reach with only two
pools with a cover rating of high (Appendix Table 1). The rest
of the stream had mocderate to poor cover. The typical cover
features; cutbanks, overhanging vegetation, and LOD were limited
throughout this section. Cutbanks within this section provide a
small amount of summer and winter habitat for juvenile fish but
the wetted area was generally too shallow, to provide protection
for adult fish. LOD was also low in abundance. Only 6 pieces
(range, length: 1.25 to 10.45 meters, diameter: 0.30 to 1.4
meters) were rated and measured as a cover feature (Appendix
Table 4). LOD in this section provides cover from predators and
high stream flows as well as being the key factor in forming
pools. The habitat created by the LOD was of average to poor
quality. The limited amount of LOD in this section has probably
reduced overwinter survival and affected habitat composition.



Bisson et al. (1987) states that the loss of large debris has
led to a shift in stream habitat composition that favours
underyearling LITuT a2t the sxgenss <f Zhe older trzut age classss

as well as, both undervyearling and yearling cocno salmon.

The sgtream canks 1n the areas listed belcow have received
major and cr severs alteraticong by water flows
Right Bank Left Bank
1+35 to 1+36 1+38
1+71.8 1+71.8
1+81
1+380
1+110 T 1+110
1+115
1+120 1+120
1+134 1+134
1+145

The remainder of the banks have shown light to mcderate
alterations. The c¢nly area to show no sign of erosion was at
M1l+11.3. The dominant bank material was soil (>60%) for both
banks, other materials that decminated kank compositicn were
fines, rcot mass, LCD, bedrcck and boulder (Aprendix Table 1).
In two locations, M1+145 and M1+190, prcoperty owners stabilized
the banks with landscaping rock.

Vegetative stability for stream banks at the transect
markers were rated as pocor (RB=64.71% and LB= 55.88%), the
remaining banks evaluated at the markers were rated as having
fair (RB=11.76%, LB=14.71%), good (RB=17.65%, LB=23.53%) and
excellent (RB=5.8%, LB=5.8%) vegetative stability.

Mean right and left bank height for section 1 is 0.89
(range: 0.15 to 2.23) and 0.%6 (range: 0.24 to 1.9) meters
respectively (Table 1).

Habitat Assessment Section 2: Morningside Drive to Shore Road

This section flows east within a ravine between Shore Rocad
and Morningside Drive (Fig. 2). The maximum elevation of the
ravine walls is 5.24 meters above the streambed. The average
height of the left and right wall of the ravine is 3.3 meters and
3.86 meters respectively. The measured mean gradient



for this section is 3.33% (range: 0.3% to 8.5%). The mean
channel and wetted widths are 4,36 metars (range: 2.83 -
and 1.736 metars (range: 0.5 - 2.48) restectivelr, The a-;
depth of the wetted area for the 24 transects was 0.075 me
(range: 0.001 - 0.281) (Table 1.).
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Stream habitat was evaluatad ar 24 transects, spaced at 3 to
13 meter intermals. This area of Whalley Creek is ccmprised of
a series of riffles, glides and pools. Riffles are *the deminant
habitat unit in this section. The three habitat units; riffles,
glicdes and pocols comprised 55.8%, 28.14%, and 16.06% of the
wetted area respectively.

There are 10 pools in section 2 that provide rearing habitat
for juvenile cutthroat trout. As in section 1 the pools were
rated for habitat quality. The pcols were rated as poor (55.6%),
average (33.3%) and gecod (11.1%). The mean pool length for this
section is 3.23 meters (Table 1). Only cne poel in this section
was rated as having good (M2+176) cover for fish. This pool had
both good cover around the perimeter and good instream cover
(LOD) . Unfortunately the pocl has been degraded by settling out
of sediment which has caused infilling of the pool thus reducing
the quality of the rearing habitat. The maximum depth of this
pocl was 0.16 meters.

The remainder of the pocls all provide scme cover, but are
not of a size or quality to SUpport a large number of juveniles
nor could they support resident adult fish, except during the
bankfull stage. During the summer months there is no habitat
that could support adult size fish. The pools are too shallow
during pericds of drought and therefore would not provide refuge
for adult cutthroat trout. Substrate quality in all of the pcols
is dominated by fines, affecting incubation success of eggs
deposited in these areas. '

Surface substrate composition was variable throughout
section 2 (Appendix Table 2). The deminant substrate varied from
fines to large cobble. Gravel (small and large) and fines werse
the dominant substrate at 41.7% of the transects respectively.
Cobble (small and large) dominated the substrate composition at
16.6% of the transects. Gravel (small and large) were the
subdominant substrate at 87.5% of the transects. Visual
observation of surface substrate indicates that approximately
93.5 (44.4%) meters of substrate is suitable for spawning.
Although substrate composition indicates that there are areas



that have suitable subs=rata for spawning, low water
major limiting factor. =Fall base flows in Whalley C
low 2o allaow 2237 migraztizsn and STawning of adult i
e@specially ccho. Areas ia section 2 whers the dominant substrata
is fine matarzal will have POor incubation success. Zigh levels
of sediment smcther €GGs and kill salmonid alevins.

Lo}

Sediment cempacticn (the relative density or locoseness of
stream bed material) was low for 62.5% of the transects.
Compaction was mederate at 37.5% of the transects. No areas of
high compaction wers ctserved in section 2.

Crown closure varied frem 50% to 100%. The canopy consists
of hemlock, fir, maple, alder and cedar. The understoresy
consists of deer fern, iwvy, salal, devils club, various Species
of grass, blackberry, buttercup, horsetail, skunk capbage and
bleeding heart. ‘

Stream cover was low throughout the reach with only cone pcol
with a cover rating of geced (Appendix Table 2). The rest of the
stream had mecderate to Tcor stream cover. The typical cover
features; cutbanks, overhanging vegetation, and LOD were limited
throughout this secticn. Cutkanks provide limited summer and
winter habitat for Juvenile fish while the wetted area, was
generally too shallow to provide protaction for adult fish.
Cutbanks were small in size also limiting their value as cover
except when the stream is at the bank full stage. LOD was also
limited in abundance. Cnly 6 pieces (range, length:2.7 to 13.06
meters, diameter: 0.17 %o 0.8 meters) were rated and measured as
a cover feature (Appendix Table 2). LOD in this section provides
cover from predators and high stream flows as well as being a key
factor in forming pools. The habitat created by the LOD was of
average to poor quality. The limited amount of LOD in this
section has probably reduced overwinter survival and affected the
habitat composition. One large debris pile located between
M2+143.5 and M2+155.1 created scme rearing habitat but was of
average quality. This debris Pile was comprised of large and
small LOD (Appendix Table 4) . This area does not impede passage
of fish, but could beccme a barrier if small debris in the form
of branches and LOD continue to accumulate in large quantities.
Other debris piles (M2+19 to M2+20.5, M2+176.8 to M2+179.4 and
M2+194.12 to M2+195.83) in the section were generally unstable
and small and therefore, would more than likely shift during high
flows.



Mean right and lef: bank height for section 2 is 0.86 meters
(range: 0.08 to 2.2) and 0.7% metars (range: 0.28 to 1.49) meters
hY
/

Fo 1 M 1
rasgaectlively (Tazle L

The stream pbanks in the areas listad rzelow have resceived
major and or severe alteraticns by water flows:

Right Bank Left Bank

2+107 to 2+144 2+96 to 2+113

The remainder of the banks have shown light to mcderate
alteraticns. The dominant bank material was soil (>90%) for both
banks, other materials that dominated bank composition were
fines, root wad and LOD (Appendix Table 2).

Vegetative stability for stream banks at the transect
markers were rated as pcor (RB=72.2% and L3= 76.5%), the
remaining banks evaluated at the markers were rated as having
fair (RB=22.2%, LB=5.9%) and gocd (RB=5.6%, LB=17.6%)vegetative
stability. At 75% of the transects, less than 50% of the stream
banks were covered in vegetation, making section 2 highly
susceptible to stream bank ercsion.

Habitat Assessment Section 3: Shore Road to the Sewage Treatment
Plant

This section flows east between the Sewage Treatment Plant
and Shore Recad (Fig. 3). Stream habitat was evaluated at 45
transects, spaced primarily (87%) at 5.0 meter intervals (range:
2.5 to 13.4 meters). This area of Whalley Creek is comprised of
a series of riffles, glides and pcols. Glides are the dominant
habitat unit in this section. The three habitat units; glides,
riffles and pools comprised 58.02%, 39.25%, and 2.73% of the
wetted area respectively.

The left bank of section 3 is frequently confined by
terraces while the right bank is occasionally confined by
terraces, with the majority of the right bank being bordered by
flood plain. This flood plain is adjacent to Hammond Bay Road
and is the proposed site of construction for the expansion of the
sewage treatment plant. The average height of the left and



Tight terraces is 1.75 mecers and 1.12 meters rascectively. The

measured mean gradient for this section ig 1.5% (range: 1.0% to
2.0%). The mean channel and wettad widthsg are 2.8 metrars
(range: 2.73 - 5.70) and 1.453 Meters (range: 0.87 - 3.11). The
average depth of the wet=ad area for the 45 transects was 0.071
metars (range: 0.002 - 0.83) (Takla 1).

There are 2 pools (M3+35.53 and M3+141.43) in sectiocn 3 that
provide rearing habitat for Juvenile cutthrocat treut (Aprendix
Table 3). As in sections 1 and 2 the pcols were rated for
habitat quality. All pcols were rated as poor and have keen
sericusly degraded, lacking both instream cover and cover around
the perimeter. There are remnants of cuthanks tha®- have been
altered by stream flow on both sides of the pcol. The right bank
has eroded severely and undercut tao quickly, which has caused
bank material to slough off into the stream bottom. Fine
sediment blankets the bot+tom of the pools to depths >15.0 cm.
Pocl lengths for this section are 1.97 (M3+59.63) and 4.3
(M3+4.3) meters. The maximum depth of the two pools located at
M3+59.63 and M3+141.43 are 0.31 and 0.13 meters respectively
(Appendix Table 3).

The only area in Section 3 that weculd provide cover for
adult size fish is the inside of the culvert below the weir at
the Sewage Treatment Plant. The rest of the section has been too
badly degraded to sSupport any appreciable number of either adult
or juvenile fish. During the summer menths pools are shallow and
there is no habitat that could support adult size fish.

Substrate quality in all of the pceols is dominated by fines, thus
affecting incubation success of eggs deposited in these areas.

Surface substrate composition was variable throughout
Section 3 (Appendix Table 3). The dominant substrate varied from
organic debris to large cobble. Fine sediment was the dominant
substrate at 45.2% of the transects. Gravel (small and large)
dominated the substrate composition at 33.3% of the transects.
Gravel (small and large) were the subdominant substrate at 57.1%
of the transects. Visual observation of surface substrate
indicates that approximately 92.0 (39.2%) meters of substrate is
suitable for spawning. The majority of area determined as having
suitable substrate for spawning was located between M3+0 and
M3+97 however, this area would probably experience poor egg to
fry survival because of the high levels of fine sediment on the
sStream bottom upstream of the site. The larger fine sediment
transported downstream during high flows can trap alevins in



recds, while the small fine particles decresase the permeabilis
through the spawning gravel thereby decreasing oxvygen reaching

-3 1 4 - R - i e
he eggs, and l=2ading o high morzaliTy.

Substrate quality deteriorated arove M3+357 and oy M3+143 the
sutstrate was largely covered in fine sediment, in scme aresas
>12.0 can. deep. Although substratas cempesition indicatss Thath
there are areas that are suitable for spawning, high lewvels of
fine sediment and low water depths would be a major limiting
factor. Fall base flows in Whalley Creek are too low to allow
easy migration and spawning of adult fish, especially coho.

Areas in section 3 where the dominant substrate is fine material,
will have poor incubatiocn success.

Sediment compacticn (the relative density or looseness of
stream bed material) was low for 76.2% of the transects.
Compaction was moderate at 21.4% of the transects. There was one
area of high compaction in secticn 3.

rown closure varied from 50% to 100%. The cancpy consists
of hemlock, fir, alder and cedar. The understorey consists of
deer fern, devils club, various species of grass and blackberrvy.

Stream cover was pcor throughout the reach (Appendix Table
3). In section 3 >70% of the area provided no cover for fish. The
areas that did provide cover were of poor quality and would
support juvenile fish only. The typical cover features:
cutbanks, overhanging vegetation, and LOD were limited througheout
this section. Cutbanks within this section provide very little
summer and/or winter habitat for juvenile fish, while the wetted
area, was generally too shallow to provide protection for adults.
Cutbanks were generally small in size, limiting their wvalue as
cover. Abundance of LOD was low with only 7 Pieces (range,
length:1.4 to 5.48 meters, diameter: 0.11 to 0.63 meters) being
rated and measured as a cover feature (Appendix Table 4). LOD in
this section provides some cover for juvenile fish from predators
and high stream flows. The habitat created by the LOD was of
poor quality. The limited amount of LOD in this section has most
likely reduced overwinter survival and affected habitat
composition. One large debris pile located between M3+97 and
M3+103.28 created some rearing habitat but was of poor quality.
This debris pile was comprised of large and small LOD (Appendix
Table 4). Although this area dces not impede passage of fish, it
could if small debris in the form of branches and LOD continue to
accumulate in large enocugh quantities. )
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Mean right and lef: zank height for section 3 is 0.93 metars
(range: 0.27 to 1.633) and 0.1.19 meters (range: 0.25 to 2.54)
meters respectively (Arcendix Tabla 3) .

masor and o

Right Bank Left Bank
3+50 3+33 to 3+59.5
3+62 to 3+82 3+77 to 3+82
3+97 to 3+103 3+92 to 3+103
3+128 to 3+143 3+123
3+153 ~ 3+133

3+143

3+133

The remainder of the banks have shown light to moderate
alterations. The dominant bank material was soil (>70%) for both
banks, other materials that deminated bank composition were clay,
mud and sand (Appendix Table 3).

Vegetative stability for stream banks at the transect
markers were rated as pcecr (RB=83.3% and LB= 79.2%), the
remaining banks evaluatad at the markers were rated as having
fair (RB=16.7%, LB=20.8%) vegetative Stability. At >80.0% of the
transects, less than 25% of the stream banks were covered in
vegetation, making secticn 3 highly susceptible to stream bank
erosion.

Fish Distribution:

There is very little information on abundance or
distribution of salmonids utilizing Whalley Creek. Some habitat
assessment was performed by Dave Clough and Associates in 1993.
In June of 1994, a small scale assessment of Whalley Creek was
performed as part of the "Nanaimo Urban Stream Enhancement
Study". The presence of cutthroat trout was confirmed below the
sewage treatment plant during both studies, while no fish were
found above the plant. The information supplied by these studies
was limited and did not provide a complete picture of habitat
utilization by salmonids.

Whalley Creek was electrofished on October 21,1994 to
determine the distribution of fish in sections 1 to 3. Section 1
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was electrofished using a one step remcval tachnique. Sections 2
and 3 were electrofished using a three step removal technique.

In secticns L1 and 2, 123 (23.73%) and 112 {(23.7%) me=ars of =he
wetted area were electrcfished respectively. The entire wekzad
ar=za of section 3 was elactrofished. Tan subsecticns wersa
sampled in section 1, ranging in size from 3 to 21 meters (Tacie
2). Six subsections were sampled in saecticn 2, ranging in size
frem 11 to 28 metars (Table 2).

Three species of f£ish were found in Whalley Creek; Cutthroat
Trout (Onchorhynchus clarki), Pumpkinseed (Lepocmis gibbosus) and
Stickleback (Gasterosteus aculeatus). A total of 266 fish were
electrofished from secticns 1 through 3, of which juvenile
cutthroat trout were the most dominant species (Table 2).
Cutthroat Trout comprised 97.7% of the total fish, while
pumpkinseed and stickleback comprised 1.5% and 0.75% of the total
respectively. The majority (51.5%) of the cutthroat trout were
found in section 2. The remaining trout were removed from
secticns 1 (40%) and 3 (8.5%).

Cutthroat trout were distributed throughout sections 1 and
2, while in section 3 cutthroat were found in only 3 areas. The
numter and location of fish electrofished freom each of the
sections is summarized in Table 2. Cutthreat were found
primarily in pocls and drawn from under cutbanks in sections 1
and 2. The majority of the fish (56%) in section 3 were found in
the culvert belcw the weir at the sewage treatment plant. This
is the only area that provides any appreciable amount of cover.
The low number of fish found in Section 3 clearly shows that the
rearing habitat is too badly degraded to support anvthing more
than a minor portion of the Whalley Creek cutthroat trout
population.

In 1893, Dave Clough and Associates found coho fry up to
Morningside Drive. No coho were found during the 1994 study.

Discussion:

Whalley Creek is a good example of how not to develop around
a fish bearing stream. This watershed has seen degradation in
all areas of the Fisheries Sensitive Zone (FSZ). The wetted area
of the stream has been severely impacted by development through
sedimentation to the point that the stream can only be used for
rearing of small fish. With the exception of a few isolated
areas, it is unlikely that adults of any size could spawn in the

12



reek. After detailed examination, it became apparent that this

creex essentially supperts anadreomcus fish and could nof suppert
a reasident trsutbt pecpulatzicn 1n 123 present stata. Infcrmaticen
suprlied by DFD and Dave Clsosugh indicazag that Whalley Creek

~

cn 13 near To, ¢ 1n

s
preocably suppertad a ccho pepulation wh
2 no coho found when the

fact, extinct at this time. There w
creex was electrofished on October 21.

In general the quality of habitat in the Creek is low.
Undercut banks were small and would not provide cover for adult
fish. Pools are small, shallow, provide minimal cover focr
Jjuveniles and no cover for adults, and support low fish
abundance. Deep pocls are important to Cutthreoat Trout and Cche
in small streams, as they provide cover even during pericds of
prolonged drought.

Access to Rearing and Spawning Habitat:

At this time 68.6% of the rearing and spawning habitat is
inaccessible, thus limiting utilization to the lower 660.25
meters of Whalley Creek. Migration of adult and juvenile fish is
impeded by the weir at the Sewage Treatment Plant. Althcugh
badly degraded the habitat above the plant cannct be accessed.
Even though this area needs considerable restoration it is
important for future fish preduction that it be made accessible.
Even if the area is not restored in the near future a fishway
should be installed to allow fish passage to areas that can be
utilized (ie.: the pond at the treatment plant).

Small waterfalls established by residents along section 1
create barriers to juvenile fish. These obstacles cause undue
stress and hazards to fish which ultimately affects the
productivity of present and future populations.

Juvenile migration is also affected by poor placement and
design of the culverts at Morningside Drive and Shore Road.
These culverts do not meet fisheries standards as they are
situated too high above the stream bed and therefore, do not
provide ready access into the culvert from outlet pcools situated
below. Access into the culverts would be possible during high
water, but a lack of baffles inside and the steep gradient would
create a velocity barrier restricting upstream migration. Water
levels during low flows are not adequate to allow migration, even
if fish had ready access to the culverts.

13



The storm drain at Morningside Drive diverts stream water

through Morningside Park. This will have a negative impact on
juvenile cutzthrcat trcut thai get swept cut of the creek and into
Hammend Bavy, or dropred ontc the feach at low tide. Any pre-

smolt cutthrcat =rcut transported through the storm drain into
Hammond Bay are not physiclegically able to tolerate salt water
and would die.

Insufficient water depth caused by sedimentation also
restricts movement of fish to spawning and rearing habitat.

Summary:

1. In its present state, Whalley Creek (specifically Section 3)
cannct withstand any further negative impacts as a result of
development. Further degradation of this tributary will
eventually push the remaining population of trout to extinction.
Essentially Whalley Creek will be nothing more than a drainage
ditch.

2. At this time Whalley Creek supports juvenile cutthroat. trout,
pumpkinseeds and stickleback. The cutthroat populaticn is
probably anadromcus since no adult forms of the species were
found while electrofishing.

3.Fish production is limited by’

a. Loss of spawning and rearing habitat due to erosion and
sedimentation.

b. Access to spawning and rearing habitat is impeded by poor
placement and design of culverts and low base flows, all of which
make migration difficult.

c.. The weir at the sewage treatment plant has limited fish
access to the lower 660.25 meters of the creek, thus limiting
fish production. The RDN should install a fishway at the weir so
fish can access the area above the Sewage Treatment Plant.

4. Whalley Creek will require extensive restoration before fish

" preoduction can be increased. Cost associated with restoration of
a tributary varies from about $12,000.00 to $100,000.00 per

km. (Koski 1992). Newbury and Gaboury (1993) give a variety of
examples of equipment and labour costs associated with habitat
restoraticn and moving sections of a creek.

14



S. Diversion of stormwater into Whalley Creek has caused major
-

impacts on the FSZ. For example, pcols have filled in and

. : | . : . ;
‘-fegef:at:.ve covar Nas Leell JdesiIgye=d.

§. Flows telow the trsatment plant are no longer strong enough to
prevent settling cut of sediment. If the weir at the treatment
plant was not in place sedimentation in section 3 would not be as
extensive.

7. Whalley Creek no longer supports coho spawning and rearing.
Coho production is limited by lack of deep pools, insufficient
watar depths in the riffles and glides, a lack of goced spawning
substrate and poor access.

8. The riparian zone in section 3 has been degraded and will
require restoration.

9. Off channel habitat has been lost. We observed no habitat that
would provide overwinter rearing cpportunities.

10. Sedimentation has caused infilling of habitat created by
course substrate (large cobble and boulders) in riffles, glides
and pools.

Potential Impacts and Recommendatiocns:

1. Plant expansion will reduce water permeating through scil and
will increase the amount of run off. Parking access and
buildings will increase the amount of water that could be
transported into the stream. Therefore the RDN will have to look
at diverting storm water into a detention area before releasing
it into the creek. The engineering department should calculate
detention requirements and design a detention facility. Pipers
Pub is an example of water no longer being able to permeate
through the socil because of the paved parking lot. Run off from
the parking lot drains directly into Whalley Creek increasing
flows. If any stream restoration is to be implemented then
affacts of storm water should be considered. The storm water
ditch (drainage channels) located by the culvert at the sewage
treatment plant should have a series of small detention ponds
installed . This may also create some off channel habitat.

2. Continued deterioration of rearing and spawning habitat.

15



3. Culverts need to be Ctrought up to fisheries standards.

Evaluation of '"Plant Layout Secondary Tresatment Crticn 47

Cn the pasiz of this envircnmental impact assessment, the
principle impacts from expansion of the sewage tresatment plant
will be dependent on which plan the RDN decides to use.

Based on the layout of Plan 4, the following will need to
addressed;

1. The majority of section 3 will have to be shifted north of its
present location. Before the RDN can proceed with this optiocn
they will have to develop a plan detailing how this can be
achieved. Moving sections of a creek is both time consuming,
costly and has been met with varying degrees of success. In
discussion with Rick Eliason (DFO), moving a section of any creek
is usually looked on as a last resort. In some instances DFO may
require that the new channel be left for up to a year to
stabilize (banks and riparian zone) before allowing the creek
water to be diverted through the new channel.

2. Cost of moving a sectiocn of a stream can vary between
$50,000.00 and 100,000.00. Newbury and Geboury (1993) present an
example of equipment and labour cost associated with moving a
section of a stream.

3. The proposed design (prepared by a landscape architect) of the
new channel will require considerable planning to ensure that a
-8table and prcductive area is created. At this stage the RDN
will have to get the design approved by the Department of
Fisheries and Oceans and the Ministry of the Envirconment.

4. If the creek is moved, the area above the treatment plant will
have to be restored beforehand.

S. Considerable monitoring of the new channel will be required to
ensure that channel integrity is maintained.

6. If the RDN receives approval to move section 3, they should.
try to persuade the City of Nanaimo, DFO and MOE to restore the
habitat above and below section 3. If the area above the sewage
treatment plant is not restored, then the degraded upstream
habitat will affect the newly created habitat te an extent that
the new channel will be degraded and money will have been wasted.
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Understanding that the area for expansion of the sewage
reatment plant is limized I £eel that the RDN shculd consider
scme <of its al=zernate develcrment plans. If the RPN decides to
develcp arocund section 3 of Whallev Creek, the following should

be considered;

a. A "leave strip” of at least 15 meters from the high water
mark must be defined. Government agencies may require a "leave
strip” of 30 meters, this may be negotiable (Rick Eliason, pers.
comm., 1994). The leave strip will have to be defined by legal
survey and clearly marked on the Plant Layout Opticn.

b. Once the "leave-strip" is defined, both DFO and MOE must
be consulted to determine if it is adequate to protect the
riparian zone.

Once the final plan has been selected and approved the
following should be considered;

a. The "leave strips" will have to be clearly defined at the
construction site. For example a snow type fence will have to ke
installed along the "leave strip" boundary (Chilibeck 1993).

b. If encroachment into the FSZ is anticipated during
construction, plans will have to be developed and approved by DFO
and MCE.

c. If access to the other side of the creek 1s necessary
then this should be established in the least sensitive areas of
section 3. Again the plans will have to be developed and
approved by both government agencies.

d. After all work is completed, areas of the FSZ that are
impacted by construction will have to be re-vegetated.

e. Plans must be developed to centrol runoff and transport
of sediment into Whalley Creek from the construction site. This
is discussed in some detail in Chilibeck (1883).
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Tabla 2. Resuits of Electrofishing by Section and Species, Whailay Cieek,

994,

Water Temperature: 9.0 ‘Water Clarity 4 inch
Air Temperatura; 7.0 Wind Sceed  4-fmpa.
‘Water Cond.: Muddy Sky: Claar
‘Water Lavel: Nomai Ceounaszitity ?o0r
Area [nspected’
Marker :
Stant ! Flnish o : .
3+Q 3+25 [¢] 0 [§] 0
3+45 3+25 Q Q 0 Q
3+859.5 3+45 Q Q Q Q
3+82 3+39.5 Q 0 0 Q
3+97 3+82 Q o] 0 [o]
3+128 3+97 Q Q [ o}
3+148 3+128 Q 3 1 stickleback 0 8]
3+168 3+148 Q 0] a 0 Q
3+188 3+168 - [o] o} o] Q Q
3+209.85 3+188 Q 1 Q Q Q
Sewage Plant 3+209.85 1 stickloback 5{ 1 pump. seed o] 3 o} 4
1 pump, seed |
1 sticklaback 1 stickloback | ToraicCue
Totals a 10 1 pump. sead Q 9 1 pumo. seed Q 3 0l 22
2+184.0 2+200 0 19 Q al 14 Q 0 3 o}
24176 2+159 0 9/ 1 pump. seed ol 5 0 0 2 al 5
2+144 2+124 Q S| t pump. sead o] 4 o] Q Q Qi
2-+113 24-485 Q 28 0 8 Q 0 Q o} 8
2+51 2+31 0 19 o] 0 Q Q [¢] Q Ql 7
2+24 2+13 Q 20 Q [¢] Q 0} Q 0} 0 8
Totai Cut.
Tomls o] 100 2 pumpo. scod Q 29 0 Q 5 Ql 134
14224 14224 Q 3 o]
1+208 1+198 o] 8 Q
1+179 1+168 Q 2 Q
1+156 1+1862 Q 8 Q
141582 1+134 Q 21 0
1127 1+110 0 17 0 i 9
1+100 1486 0 8 Q | 10
1+81 1+78 Q 1 Q I 11
1+67 1+46 0 24 0 i 12
1436 1+16 0 8 0 {
1+113 1+11.3 ¢} 6 0 ] 13
1+0 1+Q 0 1 Q
Totals 8] 104 01 One pass onlv for this section Totai Cutthroat for Creek 260
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Appendix Tabie 5. Bank Slope at Whailey Creek, Sections 1 through 3, 1994,

Right Bank Left Bank
. Location Looking Downstream Looking Downstream
(top to bottom of Bank) (top to bottom of Bank)
38.46%
3.80 1.75 46.05% 0.70 0.43 61.43%
0.24
3 +20 4.46 2.01 45.07% 3.60 1.32 36.67%
0.89 0.17 17.17%| - 31.12% '
3 +35 7.24 1.78 24.59% 7.85] . 1.94 24.71%
3 +45 1.48 1.48| 100.00% 1.45 1.17 80.69%
- 1.05 0.43 40.95%
0.86 0.14 16.28% 45.97%
3 +55 2.20 0.45 20.45% 2.21
0.20 0.28| 140.00% 80.23% 1.375 0.48 35.64%
) 0.95 0.04 4.21% 19.92%
3 +72 0.92 0.92| 100.00% 2.20 1.72 78.18%
3 +82 2.20 1.38 60.45% 3.10 Q.85 30.65%
1.416 0.98 69.21%
33.28%
3 +97 0.75 0.56 74.67% 1.52 0.47 30.92%
0.70 0.82] 117.14% 1.08 1.05{ 100.00% 65.46%
0.60 0.51 85.00% 92.27%
3 +113 0.56 0.56| 100.00% 1.07 0.55 51.40%
1.25 0.68 54.40% 52.90%
3 +128 0.86 0.86| 100.00% 1.55 0.74 47.74%
0.43 0.43[ 100.00% 73.87%
3 +143 1.29 1.281 100.00% 1.50 0.67 44.67%
: 0.90 0.76 84.44% 64.56%
3 +153 0.70 0.39 85.71% 3.00 1.21 40.33%
1.37 0.88 64.23% 52.28%
3 +1638 0.85 0.33 34.74% 4.84 1.29 26.65%
0.35 0.25 71.43% 53.08% 1.55 0.73 47.10%
1.22 0.83 68.03% 47.26%
3 +188 1.20 0.40 33.33% 5.72 2.08 36.01%
1.92 0.44 22.92% 28.13% 1.50 0.13 8.67%
2.05 0.87 42.44%
1.60 0.94 58.75% 36.47%
3 +209.85 0.36 0.35 97.22% 1.26 0.99 78.57%
2 +198 3.87 2.56 66.15% 4.48 2.05 45.76%
4.04 1.03 25.50% 45.82% 3.34 017 5.09%
. 2.60 .93 35.77% 28.87%
2 +184 3.82 2.98 78.27% 2.28 0.53 23.25%
2.84 0.49 17.25% 47.76% 0.22 0.22] 100.00% 61.62%
2 +159 2.50 1.12 44.80% 4,92 4.18 84.96%
1.30 0.29 22.31% 0.25 0.22 88.00% 86.48%
0.40 0.36 80.00%
0.85 0.85} 100.00%
2,50 1.25 50.00%
1.40 0.10 7.14%
Q.45 Q.27 60.00% 53.46%
2 +124 6.36 4.56 71.70% 7.47 3.66 49.00%
0.80 0.68 85.00% 78.35% 1.50 1.561 104.00% 76.50%




- Appendix Table 5. Bank Slope at Whalley Creek, Sections 1 through 3, 1994,

Right Bank Left Bank
Location Looking Downstream Looking Downstream
- (top to bottom of Bank) . (top to bottom of Bank)
- B2 3 3 i B
2 +36 1.80 54.44% 2.00 0.75 37.50%
2.00 62.00% 1.40 0.95 67.86% 52.68%
2.10 1.95 92.86% €8.77%
2 +73 4,50 3.81 84.67% 3.53 38.73! 105.67%
0.45 0.93{ 206.67%
10.02 1.5 14.97% | 109.10%
2 +51 2.43 0.94 38.68% 2.16 0.76 35.19%
4,74 1.82 32.07% 5.05 1.68 33.27% 34.23%
4,03 2.49 61.79% 44.18%
2 +33 8.57 3.43 52.21% 4.90 2.33 47.55%
3.13 0.30 9.58%
0.4 0.44| 110.00% 57.26%
2 +5 2.24 3.70| 165.18% 3.92 1.16 29.59%
1.80 0.96 53.33% 41.46%
1 +224 2.67 1.57 58.80% 4.76 2,17 45.59%
1.03 C.14 13.59%
0.90 0.35 38.89% 32.69%
1 +201 5.50 2.10 38.18% 10.60 3.12 29.43%
2.30 0.25 10.87% 24.53%
1 +168 4.49 1.58 35.19% 6.01 3.25 54.08%
4.12 0.31 7.52% 30.80%
1 +1085 10.19 3.78 36.80% 9.75 5.26 53.95%
1.10 0.65| 59.08%| 47.95% '
1 +51 12.00 5.60 46.67% 12.67 5.68 44.83%
1.70 1.26 74.12% 60.39% 271 0.87 32.10% 38.47%




T

Appendix 6. Electroshocking Supplemental Notes
1. M3+67 to M3+72 - two cutthroat fry in the glide. Both fish are in good condition.

2. 1 cutthroat present in the pool (right bank) below the debris jam above ('8 cm.) M3+97. No
fish were found along the left bank.

3. Bypassed the debris jam.

4. All but 1 cutthroat was from the pool and inside the culvert at the sewage treatment plant.
Numbers are probably higher. The battery on the electroshocker died. Each time the anode was
placed in the culvert 2 to 3 cutthroat were pulled out therefore, cutthroat probably utilize the area
through the culvert to the face of the weir.

5. Cutthroat were distributed thrc;xghout this section. One was a 1+, the rest were probably sub
I's.

6. Cutthroat in the pool/glide near 185 (95%) and 113, most were sub 1's, one very small 1+,

7. No cutthroat were found in the culvert at 2+51. The majority were out of the plunge pool at
2+31. :

8. Majority @ pool 2+19, three fish were over 1.5 grams. |
9. Most fish were from the pool @ 110, all fish were small,
10. All fish were very small and skinny.

11. Includes LOD (ie\tree) approximately 5.5to 10 grams.

12. most fish were founds in the pool at 1+56.

13. In pool above the debris jam and one at the high tide mark.
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SOUTHWEST CORNER: MCGUFFIE & HAMMOND BAY ROADS
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INTERIOR OF LOT 1, PLAN 32351 FROM SHORES DRIVE




