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INTRODUCTION

This report represents a habitat, riparian and fisheries assessment ofGrandon Creek
that was conducted during the summer and fall months of 1997 and 1998 by the
Qualicum Beach Streamkeepers.

Grandon Creek is located on the west side of the town centre of Qualicum Beach less
than one km from the Little Qualicum River. The creek originates in agricultural land
south of the Town ofQualicum Beach and flows through the Town to the ocean over
approximately five km of mostly gently sloping terrain. Much of the surrounding land
downstream of the farms is designated a Conservation area by the Town and consists
of natural mixed forest. Residents and tourists can enjoy a one km walk along a
Town-built nature trail beside the creek between West Crescent Road and Hoy Lake
Road. The final stretch before the ocean runs between two residences and then the

creek enters a new box culvert (1997) under the highway and spills out onto the beach
in a rip rap lined mini estuary. The presence of resident cutthroat trout is evident
throughout most of the stream. Local history proclaimed it as an important salmon

spawning stream until, many years ago, the Town installed the culvert under West

Crescent Road which proved to be a barrier to fish migration. The only salmon
spawning grounds now exist in the few meters between the old Island Highway and
West Crescent Road. Because the offending culvert under West Crescent Road is
scheduled to be replaced by a better one in the near future, the Qualicum Beach
Streamkeepers group feels that Grandon Creek could once more be an important

salmon spawning stream.

The Creek first became a focus of interest m 1992 as a result of the investigation of
shellfish pollution along the shore in Qualicum Beach. This interest quickly shifted
from the beach to the creek itself as habitat problems for fish became apparent. The
present study was done by the Qualicum Beach Streamkeepers to discover the areas of
the stream that would benefit from restoration activity.

The Qualicum Beach Streamkeepers came together after a workshop given by fisheries
biologist consultant Dave Clough in 1995. Since then, -the group has been involved in
mapping, public education, slgnage^ inventory, assessment and restoration on Beach

Creek and Grandon Creek. Mapping and ground-truthing has also been carried out by
the Streamkeepers on surrounding streams such as Whiskey Creek, Harris Creek,
Cracker Creek and Hamilton Creek. The ultimate goal of the group is to preserve,
protect and restore as many streams as possible in the QuaUcum Beach area for salmon

and trout spawning and rearing.

Consultant Dave Clough continues to be a major source of technical support to the
group. He has assisted with planning of activities, applications, electrofishmg,
inventory, restoration work, public education as well as report writing. The
Streamkeepers have also benefited from the workshops, help and advice given by
Ministry ofBnviromnent biologists George Reid and Tracy Mlchaiski and other staff
and Fisheries and Oceans Community Advisor, Bryan Alien. Because the work often
requires approvals from the municipality, Streamkeepers are in frequent contact with
the Town of Qualicum Beach Engineer, Bob Weir, Public Works Superintendent, Don
Alberg, Parks Superintendent, Dan Harford and Town Councilor, Teunis Westbroek.
All have been most cooperative.
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METHODS

The procedures for implementing the study of Grandon Creek were outlined m a
workshop given by Gordon Stewart and the Ministry of Environment for the Urban
Salmon Habitat Program in August of 1997. The Streamkeepers were given the
USHP Assessment and Mapping Procedures for Vancouver Island (T. A. Mlchalski,
G. E. Reid, and G. E. Stewart, 1997) manual which was followed during the study.

Surveys began on August 12, 1997 and finished prematurely on September 27, 1997
when it became impossible to tell a pool from a riffle due to early heavy rains and high
flows. Reaches 1 to 4 were covered in the survey with the remaining Reaches 5 and 6
to be completed in 1998. (Reach 5 which is about 1 km long is a continuation of the
forested conservation area and Reach 6 which is about 2 km long consists of private
farmland.)

The Streamkeepers involved with the survey were Doug Taylor, Betty Drew Brook,
Ron Speller, Mike Thomson, Barbara Joughin, Norm Burrow and Faye Smith.

RESULTS

The first four of the six reaches on Grandon Creek identified by the Streamkeepers
were completed in 1997. The survey started at the mouth and continued southward to
the culvert coming in from Arbutus Road. Reaches five and six were inventoried in
1998. All data was entered on the Excel Spreadsheets provided by the Ministry of
Environment

Reach Summary:

Reach 1. This 157 m reach begins at the mouth ofGrandon Creek on the shore of
Qualicum Beach (photo 1). Thesurvey was done before the installation of a new box
culvert under the old Island Highway (photo 2). The creek is channelized between
two houses and has no overhead cover and little instream cover (photos 3 & 4). There
is a long (approximately 77 meter) culvert under West Crescent Road which has a
steep grade and makes a sharp turn midway (photo 5) making fish passage upstream
impossible. The Town Public Works Department cut large holes in the manhole at the
midway point (photo 6) to let more light in but it is doubtfal that it will help much
because of the gradient and style of culvert. The reach ends at the inlet of the culvert
157 meters upstream of the mouth.

Reach 2. The entrance of the long culvert under West Crescent Road marks the
beginning of Reach 2 (photo 7). This Reach ends 523.5m upstream where there is an
increase in gradlent (photo 8).

Grandon Creek Assessment 1998, Qualicnm Beach Streamkeepers.



Reach 3. Reach 3 begins at the gradient change (photo 9) and goes upstream to the
entrance of a culvert going under the B & N Railway tracks. This culvert joins at an
angle with one under Hoylake Road to make a total length of approximately 56m. At
the 29m mark there is an old decaying road with culverts under it (photo 10).

Reach 4. This Reach starts at the inflow of the culvert under the railway line (photo
11) and continues through natural forest to the point at which a culvert from a
subdivision on Arbutus Road comes in at 911.6m. This culvert (photo 12)has
frequently brought unacceptable levels ofsilt into Grandon Creek after heavy rain
during various stages of construction in the subdivision. There is an intermittent
tributary coming in from the east slope at about the 100m mark.

Reach 5. Reach 5 on Grandon Creek starts at the inflow of a culvert coming from
Arbutus Road, approximately 2 km from the ocean. This reach is part of the
Conservation corridor owned by the Town of Qualicum Beach that runs from West
Crescent Road near the mouth to the start of the agricultural land about 3 km
upstream. The riparian zone is all natural forest. The inventory was started by Bob
and Betty Drewbrook, Doug Taylor and Faye Smith on June 6, 1998 and contmued on
the 17th and 24th of June. The last 300m was completed by Doug Taylor with Faye
helping out at the 800 metre assessment. Right at the start of this reach there is a
buildup of gravels behind and on top of some LWD which forms a kind ofbenn.
There are several logjams and debris piles along the way.

Reach 6. This reach begins at the Simon farm at the edge of the forested area and runs
to the headwaters on the Evans farm (previously Turner Meadows). The
Streamkeepers were not granted access to the Simon farm or to the Redman farm

across Parker Road. The Evans farm, which we were allowed to inventory on May

23rd, 1998, starts at the power line. The owner, Patrick Evans, was very cooperative,

and it seems he had been involved in some stream projects in the Courtenay area. His

farm is plagued with flooding in the winter—made worse by the direct drainage from
the new Inland Highway.

Because this area is entirely ditched. Bob and Betty Drew Brook, Ron Speller and
Faye Smith just made notes on every 100m up to 835m. The remaining 500m was not
walked because it just presented more of the same, with very little or no riparian area.
Some of the ditches were so deep we did not go into them,

HABITAT ASSESSMENT

In general, the habitat (Fig. 1) in Grandon Creek is quite good, mainly because of the
natural forest which surrounds most of the creek from the beginning of Reach 2 until
the end of Reach 5. This forested strip of land is held by the Town ofQualicum Beach
as a Conservation area. The higher winter flows in 1997 have washed out some LWD
especially on Reach 2 and there is a decided scarcity of pools in some areas. Once the
culvert under West Crescent Road is replaced (in the near future) almost 1km more of
habitat will become available to salmon.

Grandon Creek Assessment 1998, Qualicum Beach Streamkeepers.



Reach 1. The habitat in Reach 1 (Fig. 2) was studied from the entrance of the culvert
going under the highway, 41.9m, (photo 13) upstream to the outlet of the culvert
under West Crescent Road, 75.1m (photo 14). This segment, which lies between two
residences on small lots, is the only area of this creek where salmon have spawned
since the installation of the culvert under West Crescent Road. There is very little
instream cover, no crown cover and only two pools (photo 15). There are no erosion

sites. The Qualicum Beach Streamkeepers intend to improve the rearing habitat by
adding anchored logs (3) and by hand digging some pools.

Reach 2. The residences at the top of the banks are mostly responsible for the erosion
-which is quite prevalent in Reach 2 (photos 16 to 20). Trees have been cut down to
make way for houses and views, and yard waste has been tossed over the banks which
has killed the natural vegetation allowing runoffto trickle directly into the Creek
(photo 21). There are gravel bars which often divide the creek and gravels have filled
in some of the pools (photo 22). The fast winter flows have swept away much of the
naturally occurring LWD (Fig. 3). In 1996, the Streamkeepers anchored logs in 5
spots to provide more cover and deepen pools (photo 23).

Over the coming year, the Streamkeepers will plant native -trees and shrubs along the
banks of this Reach to prevent further erosion ofsilts into the Creek. They will also
machine excavate some pools where access is possible and increase the amount of

instream cover in 12 sites with logs and boulder clusters.

Reach 3. The presence of large boulders, cascades and faster flows in the first part of
this Reach set it off from -the rest of the Creek (photos 24 and 25) (Fig. 4). Some
areas may be possible to develop as side cannels. There is some erosion resulting from

the emptying of a drainage ditch along Hoylake Road (photo 26) just at the end of the
Reach at the outflow of the E & N/Hoylake Road culvert. The Streamkeepers have
identified the need for future mstream cover in 4 sites and access to side channels
where possible.

Reach 4. Reach 4 has had less impact from urbanization than the other Reaches of
Grandon Creek (Fig. 5). The natural forest surrounding it is intact except for a
development site at the top of the east bank which was clearcut to the edge about 5
years ago (photo 27). The Town has subsequently taken measures to make sure that
the developer replants that area and adheres to the provisions of the Land
Development Guidlines when development begins. Because of the low summer flows

this Reach would benefit from a few more pools (photo 28). The Streamkeepers have
identified future work tl increase the summer wetted volume and stabilize existing
LWD in 3 sites (photo 29).

Reach 5. This reach is part of the Conservation Corridor of the Town. It has the
highest percent pool area of all six reaches. The LWD count was only 1 per'channel

width as an average but many of the best habitat sites are in this 1. 1 km long reach.
Spawning habitat is available in many areas but degraded by a high sediment load from
upstream ditching in Reach 6.

Reach 6. This reach is ditched through farmland Its entire length. Unfortunately
property owners restricted access to one of three farms along the stream. This reach

represents only the Evans Farm area where 835 m were measured there is
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approximately 2.0 km of length. The habitat quality is poor for spawning but some of
the deep ditches may support good numbers of trout if water quality remains high in
summer.

RIPARIAN ASSESSMENT

The riparian zones of Reaches 2, 3 and 4 ofGrandon Creek consist of natural forest
with only Reach 1 lacking in adequate vegetation because of the residences on both
sides (Fig. 1). The meandering of the stream has created some widening of the valley
floor, but in general, the slopes of both sides of the Creek are fairly steep (photos 30
and 31). Stability is lowest in Reaches 2 and 3. There is no livestock access in these
Reaches.

Reach 1. The riparian zone of this Reach consists of rip rap rock and some shrub
(Fig. 2). The Streamkeepers have spoken to the newest landowner on the right bank
about planting to benefit the stream and it is expected that was accomptished in the
Spring of 1998 (photo 32).

Reach 2. While the riparian zone is moderately good in Reach 2 (Pig. 3), the crown
canopy consists mostly of mature alder and every storm brings one or two down

(photos 33 and 34). The Streamkeepers are going to plant as many conifers as they
can, especially cedars. There are several slide areas that must be dealt with in the

coming year as well as drainage problems (photo 35).

Reach 3* In this Reach, the riparian zone is similar to Reach 2 (Fig. 4) and the same
action will be taken. One area of particular concern -though is the runofffrom the ditch
on Hoylake Road (photo 36). The Streamkeepers will work with the Town of
Qualicum Beach to try to improve the drainage situation.

Reach 4. There is plenty of riparian vegetation on both banks of this Reach (Fig. 5)
(photo 37) and one expects that nature will be able to work unimpeded here for the
most part. The Streamkeepers will be monitoring the proposed subdivision
development on the right bank if or when it gets started.

Reach 5. This reach also is relatively unimpeded by man. There is a primarily older
second growth riparian zone in a steep sided valley. There are only a few erosion sites
in this reach. This reach exits the Town of Quallcum Beach Conservation Corridor and
is significantly altered as it enters ditched farm areas.

Reach 6. This reach is typified by a fanning area with grass fields and shallow depth
shrub riparian zone with flat slopes. Fortunately there was no livestock access as the
fields are primarily used for silage production.

Grandon Creek Assessment 1998, Qualicum Beach Streamkeepers.



FISHERIES ASSESSMENT

There were two electrofishing projects on Grandon Creek in 1997. The first one, on
September 10, was carried out by fisheries technician, John Ebell, for the purpose of
removing fry from the construction site of the new culvert under the Island Highway.
He was assisted by Faye Smith, Hugh Slanhope and Doug Taylor. The Creek was
netted off (photo 38) to prevent the captured fry from swimming back downstream.
Although the old culvert and approximately 6m above were electrofished, most of the
fry were found in the large pool at the beach (photo 39). The results were as follows:
27 coho fry, 45 cutthroat trout fry, 45 sculpins and 3 crayfish. All the creatures were
transferred to -the pool at the mouth of the culvert under West Crescent Road. The net
was removed on September 16 a few days after completion of the new culvert.

On October 14, 1997, Tracy Michalskl and Lew Carswell, assisted by Gloria,
electrofished 3 sites in Reach 2 (Fig. 6) (photo 40). They used the two pass method of
electrofishing. Thirty-two cutthroat trout were weighed and measured.

Sightings of spawners were reported on December 6,1997. Streamkeeper Ron Speller
counted 10 or 11 of what he thought were coho at the mouth of the new culvert under
the Highway (photo 41). One of the residents beside the Creek in Reach I also stated
that she saw two pairs of spawners in that part of the Creek sometime in December.

She was not certain of the species. In 1998 with more experience, the Streamkeepers

were able to easily identify 60 Chum Salmon during the November/December period.
Coho were not sighted but likely present as they were observed in adjacent Beach
Creek.

WATER QUALITY TESTS

Water quality; chermcals and coUform, was tested in 4 sites on Grandon Creek on

September 23, 1997 by MB Labs of Victoria (Fig. 7a). Site 1 was at the mouth (photo
42), site 2 was in Reach 3 near the Railway culvert at Hoylake Road (photo 43), site 3
was at the inflow of the Arbutus culvert in Reach 4 (photo 44) and site 4 was just
upstream of site 3 (photo 45).

These sites were tested again for coliform only on December 11 when the Environment
Canada mobile lab was m the area. Because it had to leave before the testing was
complete, the Regional District ofNanaimo arranged to have the last two tests
analyzed by French Creek PCC Water Analysis, this was done on December 18 and
19, 1997 (Fig. 7b). No water quality tests were done in 1998.

STREAM MAPPING

The maps used in this survey of Grandon Creek were a topographical map (1:2,000)
(fig. 8a) and a TRIM map (1:20,000) (Fig. Sb). One traced map is included for easy
viewing (Fig. 8c). A G.P.S. map inventory of this creek using the DPO Stream Habitat
Inventory Mapping method is in the planning stage.

Grandon Creek Assessment 1998, Qualicnm Beach Streamkeepers.



DISCUSSION

The assessments of Reaches 1 to 4 were done in 1997 and reach 5 and 6 done in 1998.
Restoration in reaches 1-4 began in 1998 while inventory of the upper reaches was
conducted. The following descriptions covers our assessment and action as written in
1997 and what followed in 1998.

Grandon Creek, once it leaves the farms at the headwaters (Reach 6) , flows through
natural forest until almost the mouth. Reach 1 at the mouth, which is quite short, is
the most impacted by urbanization. Here the Creek is channelized between two
residences and lined with rip rap. Because there is no crown cover, the

Streamkeepers have arranged with the residents to do some planting on the bank to
provide summer shade. Trees, shrubs, potting soil and hand tools were used as

identified in 1997 and undertaken in 1998. Maintenance work continues with this area
under partnership with the adjacent property owner.

Reaches 2 and 3, although nicely wooded, show some effects of urbanization because .

of the houses at the top of the banks. There are drainage problems, trees have been
cut down and yard waste has been tossed over the bank causing erosion, some quite

severe. The Town-built trail also contributes to some erosion.. In order to stabilize

the banks and keep fines out of the Creek, Streamkeepers have planted grass, trees
and shrubs at the erosion sites as well as consulted with a bioengineer to find out the
most effective way of improving slope drainage. An action plan is underway on

bioengineering of the slide for spring 1999.

On Reaches 1, 2 and 3 there is a lack of good rearing habitat, so the Streamkeepers are
creating pools and adding instream cover. In 1997 three cover/scour logs were

added. In 1998 another 7 log structures were added. This work is not finished as we
cautiously assess our placements under advice from MOELP and consultants.

The reach 5 inventory indicates that upstream sediment is a problem. Reach 6 has not
only a sediment source problem for downstream areas but also is a flooding concern to
the property owners. This upper reach also has areas not yet inventoried as property
owners denied access. It is hoped that future consultation with property owners will
allow us to inventory the area and determine restoration potential. Currently it appears

to need some spawning habitat and a summer water quality assessment.

Following up on these activities, the Streamkeepers will monitor the plantings weekly
(or more often if weather requires) to see if the plants need watering. Any installations
will be checked for effectiveness and durability at different times of the year. Fisheries
assessments will be carried out each summer at the affected habitat sites and mmnow
traps will be set at various times throughout the year.
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There are three culverts; under the Old Highway at the beach, West Crescent Road
and Hoy Lake Road. The lowest one has a new box culvert (1997), good for fish
passage, while the second and third are barriers to fish going upstream due lo length,
grade and bad angles. The second culvert is due for replacement by the Town of
Qualicum Beach in the next year or so. The Streamkeepers have been in contact with

Bob Weir, Town Engineer, about making the new one fish friendly. With that
objective, Mr. Weir has been consulting with Mr. Jim Bomford of the Ministry of
Environment Lands & Parks and a preliminary plan for the new culvert has been
arrived at. Once the new fish friendly culvert is in place, spawning coho will be able to
utilize approximately 750m of Grandon Creek. The third culvert is buried under tons
of fill as the ravine is very deep where the train tracks and Hoy Lake Road cross so it
is unlikely that it can be replaced any time soon. Upstream then is the domain of the
resident cutthroat trout.

Because Grandon Creek flows through the Town ofQualicum Beach it has to accept
much of the Town's storm drain runofffrom roads, parking lots and buildings. This
causes a great volume of water in the winter months which widens the chamiel and

moves gravel and debris downstream. Since this water is not being held in the ground
for slow release in the summer months, the Creek has very little water in July and
August. The QuaHcum Beach Streamkeepers are looking into the feasibility of
constructing a wetland on Reach 4 or Reach 5. It is hoped that this would hold back
some of the winter flow and release water in the summer months, providing more

space for fish to live.

The farms in Reach 6, as viewed from Parker Road, would appear to require extensive

riparian planting. This will require some difficult awareness and education work with
the farm owners and may need to be traded off by looking at their needs (better
drainage).

In conclusion, Grandon Creek is well worth doing whatever is necessary to restore it

to the best possible habitat for fish. Its value as a haven for wildlife and people in a
growing area like Qualicum Beach is inestimable and it must be preserved for future
generations.
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PROJECT BUDGET -1997

Materials/Supplies

Contractors and Consultants

Training

Equipment supplies $882.78
water quality tests $597.26

DR Clough Consulting $500.00
DR Clough Consulting $250.00

Administration

Total Spent
Total USHP Funding
Balance

photos/office/postage
insurance

$218.40
$375.00

$2,823.44
$3,000.00
$ 176.56

PROJECT BUDGET -1998

Beginning Balance
From 1997 Budget
USHP 1998
Total

Contracted/Professional Services

DR Clough
Carex Environmental
Jake s Contracting

Copcan Contracting

Administration

Office
Telephone & Installation
Phone bills
Corp. Registry
Community Events
Insurance

; 2,000.00

$ 9,345.00

$1,006.16
$ 636.65
$ 603.48
$2,570.14

$ 886.44
$ 311.14
$ 252.65
$ 175.50
$ 239.16

809.21

Materials/Supplies

Workshops

Plants
Camera
Photos & Film
Equipment

$ 1,217.98
$ 256.40
$ 320.57
$ 1,664.75

New Directions DFO $ 224.50
Stormwater Management $, 35,00
Watershed Plan $ 150.00

Total Expenses
Balance

$11,345.00

$4,816.43

$2,674.10

$3,459.70

$ 409.50

$11,342.48

$ 2.52
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APPENDIX A" MAPS

Map 1. Grandon Creek Reach Inventory

Map 2. Grandon Creek Restoration Plans 1998

APPENDK B - HABITAT, RIPARIAN, FISHERIES AND WATER
QUALITY DATA

Kg. 1 Data Summary Sheet
Fig. 2 Reach I Habitat and Riparian Assessment Data
Fig. 3 Reach 2 Habitat and Riparian Assessment Data
Fig. 4 Reach 3 Habitat and Riparian Assessment Data
Pig. 5 Reach 4 Habitat and Riparian Assessment Data
Fig. 6 Reach 5 Habitat and Assessment Data
Pig. 7 Reach 6 Habitat and Assessment Data
Pig. 8 Fisheries Assessment Summary 1996/1997
Fig. 9 Fisheries Assessment 1997; 29-43m.
Fig. 10 Fisheries Assessment 1997, 59" 73 m.
Fig. 11 Fisheries Assessment 1997, 90-100 m.
Pig. 12 Water Quality Sep. 24, 1997 (page I)
Fig. 12 Water Quality Sep. 24, 1997 (page 2)
Fig. 12 Water Quality Sep. 24, 1997 (page 3)
Fig. 13. Water Quality; 1997 Fecal Coliform (page 1)
Pig. 13. Water Quality; 1997 Fecal Coliform (page 2)
Fig. 13. Water Quality; 1997 Fecal Coliform (page 3)
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Habitat Data, Fish Population Data and Riparian Data Summaries and Ratings

Stream Name
Grandon

Creek Watershed Code none

Habitat
Parameter

Percent Pool Area]

Large Woody
Debris/Bankfull
Channel Width
Percent Cover !n
Pools

Average Percent
Boulder Cover

Percent Crown
Cover

Substrale
(Percent Fines)
Erosion Sites

Obstructions

Altered Stream
Srtes

% Wetted Area
(Wetted
Area/Tota! Area)

Dlssoivecf Oxygen |
pH~

Totals

1

16.39

3,00

16

i8

;.50

3.00

r
)

)

i6.25

i.OO

t.90

Ratings

5

5

3

3

5

1
-.j-

6"

1

5

3
5

37

2

35.87

2.41

10

15

r2.50

30.00

I

1

13.27

10,00
r.60

Ratings

5

1

1

. 3

1

5
3
1

1

5

1
1

28

Off-Channel
Habitat

Fish Data

Reach

Fr/ Capacity
actual Pop.

Fry Densities

Species

Site One

Site Two
Species

Site One

Species

Site Two
Species
Site One

Species

SrteTwo

I

626

o.oc

;oho

ftiaparian Rating'

Reach

-and Use

-ivestock Access

Slope
3tabHity
Fotals

T
20
0
18

'16

~54

5

>

2226

o.oc

2
~4

0
6
12
22

t

t

413
o.oc

;oho

3
2
0
2
6

10

5

t
3414

o.oc

;oho

~A

20
0
36
72

128

3

13.46

168

20

10

30,00

30.00

4
}

3

30.64

).00

r.40

Rating;

5

5

3

3

1

5
T
0

1

5

1
1

31

)

4463

o.ool

;oho

5 •

w
~0~

34
98
160

5

2849

0.(X

;oho

6
56
0
66
90

~212~

t

21.72

i.03

34

i

F2.00

>6.00

I
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M6,!0
VIW-W
100MO
10;!.BO
10M.20
KM6.SO
fQM.20
fioa.to
t1.t7.20

1117.20

Unit Ltnfith
<,eo
r.io
B.70
w.eo
11.70
C.SO

>.70
tO.tO
S.80
LPO_
7.20
8.80
6.70
4.eo
4.00
B.-SO

4.BO
!.&0
<,t0
<,BO
1.10
2M
5.40
l.BO
s.ao

<7e.eo '

Mean
?tled
IMdlh
1M
1.W
1,90
1 .SO
1.60
2,W

!.40
MO
!,40
;,60
2,60
2.70
;.eo
),00
}.M

l.^O
1.60
1,90
uo_
3.60
1.60
UO
1.00
?.70
!!.8Q

i.M

Pool Aft a
7,M
H .36
I0.?2
37.08
if.oe
19,90

t6,09
23.M
fW
10.00
18.72
le.M
;7.1fl
13.80
12.80

yjs..
f7.M
11.31
16.91
18,7!
ti.18
7.6;
la.io
10.53
H.M

1276,23

Rtith
ATM

!9?S.S3

Wool
Area

t2.B9

Awaga
Depth (m)

O.I3

0,26

».3S

0.1S

Ml

Ondleri

1.00

0.00

D.OO

0,00

1.1C

BiriduB
KWttl^

1.60

»,40

(.70

),ao

}.eo

Perwnt
?ti<d
l^ttl

?.W

Substrato Percent
G(d Bid Cob GfVFtfiB

5

IS

t3

<5.

6

w

(00

40

too

B5

B3

Percent In st ream Cover
BrfdLWOCutbkVts Otter



Reacli 6

Reachl Habitat and Riparian Aseoemont Data

Slrtam
H*ma Grtndwi
WiUyQyiB^lnfemat

Diisotrrd
QxyOtn

VtlocKy
(m/») HDiV/01

.UibBilJnfwmallm (M P(K>LU!(t.CfaU_Settie(tCilD

Walcnhtd
Codt

pH

Awrag« D»plh
(at flow tllf) CDfV/OI

DalB

Total
DlitOfi'td
SOldt
Wctltd
Width (at
flow(So)

May R«ieh
23/98 N»m» 9.00
Fltld Cffrt FayeBdt^tonBob

TempC

Oi«;harg»
(m3/i) IOIV/01

Chalnas* a!
Bsglnnhg of
Rwch
Chalniga at
End of
Rsach

0.00

BM.OO

DltthtfjB
Depth ft

?<h)rge
DepUi*;

K;charg»
0«p(h il3

Vttoctty
Tl Site Ltnalh

HibHilT^B

Pod
Foot
foot
Pool
Pool

Pool.

PMf

Pad

P(Kd

RMthl
Tola1» «mt
AW*g«»

Mart
[chalnaga at
ttart)

3.00
100,00
iOO.&O
MO.&O
W.W

500.00

300.00

FOO.OO

»0,&0

FMth (ch;lnag«
•iMd^

1.00
I Oi.00
;ot,oa
Mt.OO.

W.M_

EOi.00

601.00.

701.00.

635.00

6M.OO

UnitJ^ftjjtf^

1.00
t.00
LOO
i.00
1.00

1.00

t.OO

t,CO

is.oo

41.00 ,

M aan
?tl(d
Mdlh

1.60

t,60
t.eo
!,00

2.0B

3.00

3.CO

i.oo

;.23

Pool Area

1.60
0.00
1.SO
Leo
2.00

2.00

a,oo

a,oo

105.00

67.B3

FtBith
^r»*

lees.ai

%Pool
Are?

E.19

ftveragt
D(plh (m)

!1.;0

!).M

P.W

0.20

».20

I.M

Oridftrt

0,60

B,W

0.60

O.SO

o.so

Q.W

Sankfuli
WMtM.

0,-<0

1.60

<.oo

?.GQ

3.50

3.BO

2.67

Percent
?Mtd
ftfta

M.M

Substfate Percent
Old Bid Cob.OwFtw

too

too

100

100

60

30

60

100

10

TO

00
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_Bdd LWD CmycV»fi Olh«r

0 0 D

SP-

75
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so

w 1

PerctrfC
rown
Cwef

6.00

s.oo

M.OO

?5,00

5.00

1,00

21,63

L«f8»
Wwdy
Dtbrii

0

0

0

0

0

0

0

LWO/banft-
Ml thannd
<*"h.

[>

»

0

B

0

0

100 .
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SUM
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B
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Pig. 8 Fisheries Assessment Summary 1996/1997

Comparison Instream Structures1996and_1997 Fish^^^D Grandon Creek

Comparison of Fish Populations Estimates (fish/m2)

Site 1 Treated Site 2 Treated Site 3 Untreated Ave. Treated/untreated
1996 0.22 0.52 0.46 T- 0.37 / UT= 0.46

1997 0.3 0.23 0.19 T== 0.26 / UT= 0.1 9

Comparison of Population &Biomass per Area (m2) Treated to Untreated Sites "Grandon C
Totals Site 1 Treated Site 3 Untreated Difference

1996 Population (fish/m2) 0.22 0.46 -0.24
Biomass (gms/m2 0.68 8.08 -7.4

Tptafs Site2Treated Site 3 Untreated Difference
1966 Population 0.52 • 0.46 0.06

Biomass 3.01 8.08 • -5.07

Totals Site 1 Treated Site 3 Untreated Difference
1997 Population 0.3 0,19 0.11

Biomass 5.74 3.86 1.88

Totals Site 2 Treated Site 3 Untreated Difference
1997 Population 0.23 0.19 0.04

Biomass 5.11 3.86 1.25 •



Kg. 9 Fisheries Assessment 1997; 29-43m.

Fisheries Assessment Data

^igA^cw^ i , x[^>

Stream Name
Reach Number
Site one

GraJidon Creek
Reach #1

Watershed Code
Site locdtton (m)

S3
29m~43m

Reld Crew
Capture Method

Tracy, Lew, Gioria
Etectroffehlng Date Oct 14/97

[Species
Coho

Averages

F!ret Pass

Length (cm) Weight (yarns)
Second Pa&s
Length (cm) Weight (grams) Site Width

2,9m
Site length
14m

Spedes
Cutthroat

tf

ftverages

First Pass
Length (cm)
B.80

5.80
3.30
3.40
5.90

19.70
3.00

3.00
i.90
3.40
15.50

L70

Weight (grams)
4.30
2.70
2.80
2.60
2.10
34.50
2.30
5.60
3.10
2.60
t7.20

16.07

Second Pass
Length (cm)
5.00
15.50

10.25

kA/efght (grains)
1.30
55.10

>8.20

Species

Averages

First Pass
Length (cm) Weight (grams)

Second Pass
Length (cm) Weight (grams)

Species
Coho
Cutthroat

Total Pop.

Population

0.00



Fig. 10 Fisheries Assessment 1997, 59 - 73 m.

Fisheries Assessment Data

<?if2ANCx3^ 1 . X I,

Reach Number Reach #1
She Two

Site location (m) 59m-73m
Field Crew Tracy, Lew, Gloria
Capture Method EJectrofishing Date Oct 14/97

'Species

Coho

N

AV6rs(363

First Pass
Length (om)^ Weight (grams)

second Pass
Length (cm) Weight (grams) Srte Width

3.7m
Site length
14.3m

Impedes
Cuttroat

Averages

First Pass
Length (cm)
4.80
5.50
12.90
5.50
5.70
3.30
7.50
18.40
17.60
5.20
13.00

9.31

Weight <grams)
1.10
2.40
29.30
1.30
2.40
2.40
4.50
70.20
88.30
1.70
24.80

20.76

Second Pass
Length (cm)
13.90

13.90

Weight forams)
42.00

42.00

! Species

Averages

First Pass
Length (cm) Weight {grams)

Second Pass
Length (cm) Weight (grams)

Spedes
Coho
Cuttroat

Total Pop.

Population

0.00



Fig. 11 Fisheries Assessment 1997, 90-100 m.

Fisheries Assessment Data

^fl^OoNJ ^' X^

Stream Name .
Reach Number 0.00

SHe One

Watershed Code 0.00
Site tocation (m) 90m-100m

Field Crew Tracy, Lew, Gioria
Capture Method Etectroftehtng Date OcL 14/97

Species
Coho

Averages

First Pass
Length (cm) Weight tarams)

Second Pass
Length (cm) •" Weight (grams) Site Width '|

3.7m

Srte length
10m

Impedes
Cuttroat

•

Averages

FiretPass
Length (cm)
5.40
5.30
6.00
13.90

12.40
19.60

10.60

Weight forams)
1.80
3.80
1.50
22.80

20.70
87.40

23.00

Second Pass
Length (cm)
5.70

5.70

Weight {grams)
2.00

2.00

Species

Averages

First Pass
Length (cm) Weight (srams)

Second Pass
Length (cm) Weight {grams)

Spedes
Coho
cuttroat

Total Pop.

Population

0.00



Fig. 12'Water Quality Sep. 24, 1997 (page 1)

Client/Codo

QuAllcum Beach SireAmkeepers
Fdye Smith
221 Elizabeth Ave.
QuAlicufn Beach, BC
V9K iG8

TEL: 250 752-9297
FAX: 250 752-0531

9:43aDate 24Sep97
Source^ unknown
Type of Sample ^^
No. of Samples g

Comments Arrival temp.: 19.OC
To be invoiced,

No. lij36764

Site Code

Beach Creek
Violett^

Bedch Creek

E.Crescent Brown

Seach Creek
Control

Beach Creek
Mouth

Grandon Creek
Ho^lake Rd.

Gr^ndon Creek
Arbu-tus Culvert

GfAndon Creek
Control

Grandon Creek
tlouth

Date

23Sep97

23Sep97
Prop

23Sep97

23Sep97

23Sep97

23Sep97

23Sep97

23Sep97

Time

il:30a

ll:30a

ll:30a

Hs30A

12s30p

12:30p

12:30p

12:30p

CFU/100 ml
TC_

120,000

3,000

2,000

4,600

6,000

2,800

5,600

10,600

NC

6,440,000

260,000

180,000

100,000

^0,000

100,000

^0,000

60,000

6,

CFU/100
EC_

200 12

36

'"I

£-

36

12

8

38

68 • 1

ml
NC

^00

38

344

120

14

196

10

,300

TC = iotAl coli-form bacteria

FC = fecAl coliform b^cteriA
NC = non-coliforfn bctcteria

Commen'lis:

For Results:

Total or FecAl Coliforms present greater than 0 CFU/lOOmL;

CuUform numbers exceed s^fe lifni-ts -for drinking WAter.
liJater is not suitable for drinking without irecttment.

Total Non-coliforfR bActeria eqnAl -fco or (jreater than 200 CF'U/lOOfnL:

The number of orgdnisms present exceed recommended guidelines for

drinking wdter. Tred'tmen-t is strongly recoffimended.

see next pAge for chemistry results

^.r.^^6
E.K. Black
Supervisor

U. Riggs
flicrobiologiyf

MB RESEARCH
ANALYTICAL &T6STING SERVICES P.O.BOX 2103, SIDNEY, B.C. V8L 3S6 TEL (250) 656-1334 FAX: 656-0443



Fig. 12 Water Quality Sep. 24, 1997 (page 2)
Citent/Code
l:luAlici.im EteAch StreAmkeeDers
F^ye Smith
221 Elizabeth Ave.
QuAlicuffl Beach., BC
V9K 1Q8

TEL: 250 752-9297
FAX: 250 752-0531

Date
Source
Type of Sample
No. of Samples

^Sep97 9:43ct
unknown

WA'ter

Comments

No.

Arrival temp.: 19.QC
to be invoiced

yf36764 F"

SAMPLE

Beach Ck Violetta
Beach-E.Cres.flronn
Beach Clt-Control

Beach Ck-CantroI
Beach Ck-tiouth
Grandon-Hoylake Rd
Srandon-firbutus Cul.
Brandon Ck-Cantrol
firandon CMIouth
Srandon CK-Houth
lab 81ani(

DATE TIKE

23Sep?7 ii!30a
23Sep97 Ui3@a
23Sep97 U:30a
OUP
23Sep97 U:30a
23Sep97 l2;38p
23Sep97 12i38p
23Sep97 12i30p
23Sep<?7 12i30p
SUP

ftlkalinity
IMZU.

103
41.5
71,8
n/a
78.5
75.8
133
68.5
78.5
78.8
ND

HHs-H

(uo/U

12.6

84,4
25,8

n/a
28.6
32.4
19,4
14.3
27.7
18.1
ND

E.C.

[uS/cs!

265
Ill
173
n/a
175
178
282
168
170
179
2.I?B

m
(ea/Li

8.35&
3.386
8.345
8,453
8.378
8.306
8.267
0.474

3.424
.n/a

0.180

NO,-H

(UQ/L)

582
269
581.
n/a
49&
273
247
157
164
R/d

3.18

REF. VALUE
STD + 2S5

0.192

200
198 + i6.4

9.254

28.9

20.1 ± 2.14

0.3S8

147
148 ± 9.63

0.115

1.80
1.32 + 9.-378

8.338

181 + 18,4

.... ,3

MB RESEARCH
ANALYTICAL &TESTING SERVICES P.O.BOX 21 03, SIDNEY. B.C. V8L 3S6 TEL: (250) 656-1334 FAX: 656-0443



Fig. 12 Water Quality Sep. 24, 1997 (page 3)
<jnenT/code

'HnAlicufn Beach StreAfRkeeoers

Fct/e Sfftith
221 EUzdbeth Ave.
RudUctuit BeAch. BC
V9K 1G8

TEL: 250 752-9297
FAX: 256 752-8531

Date 24Sep97 9:^
Source unknown
Type of Sample wA-fcer
No. of Samples 8

No.

Comments Arrival temp.:
to be invoiced

19.0C

y3676^ P3

S^PLE

Beach Ck Violetta
Beach-E.Cres.Broiin

Beach Ck-Control

Beach Ck-Cantrol
Beach Ck-Houth
Srandan-Hoylake Rd
Srandan-ftrisutus Cul.

Srandan Ck-Control

Srandon Ck-tiouth
Srandon CK-Houth
lab Slanic

So

REF. VfSLUE
STO i 2SG

DATE

23Sep97
23Sep97
23Sep97
BUP
23Sep97
23Sep97
23Sep97
23Sep97
23Sep(?7
DUP

TIME

U:38a
ii!38a
iitSfla

Ul38a
12i38p
12:30p
12;3Bp
12:300

NOz-N

(ua/U

15.2
8.909
29.6
n/a
4.29

4.9?
1.15
1.85
4.79
n/a
ND

9.389

18,5

10.5 I 1.81

Orttio-P043t"P

IM/U

28.8

3.13
13.7

13.7
26.6

39.9
16.3

35.6

32.6
n/a
fl.168

8.15S

25.a

25.2 1 2.28

pH

7.75
7.57
7.81
n/a
8.85

7.79
8.83
7.83

n/3
N&

7,98
7.81 t 8.872

TP04S--P

(UQ/U

26.5
1.4S

16.0

16,5
27.7
39.4
21.8

38.6

39.?
. n/a

HO

8.158

25.3
25.4 t 2.86

TOS
(ta/ll

m
78.8
121
n/a
133
124
r?8
117
U5
115
NO

3.732

283
283 t 13.5

SD = standard deviation
STO = secondary standard calibrated to pnaary standard reference aaterial
So = standard deviation at zero analyte concefltrdtion; sethod detection liait

is generally considered to be 3x So value
HD = none detected

n/a = not applicable

R. Janes
Supervisor

„+ti.U^
H. Hartdiann
Analytical Cheaisfc

MB RESEARCH
ANALYTtCAL &TESTING SERVICES P.O.BOX 2103, SIDNEY, B.C. V8L 3S6 TEL: (250) 656-1334 FAX: 656-0443



Fig. 13. Water Quality; 1997 Fecal Colifonn (page 1)
J7 89:16 6849242594 ENVIRONMENT CANADA PAGE 82

ENVIRONMENT CANADA
ENVWONMENTAi- PROTECTION BRANCH

SHELtFISH QROWINO ^l6A 8URV6Y AND CLAaStPICATION PROGRAM

ppahwater Analysis Resuite

Sample
Station

1

2

3

4

5

Beach 1
Beach 2
Beach 3
Beach 4

Dtf
Sampled

97/12/14
87/12/15
97/12/16

97/12/14
87/12/15
97/12/18

97/12/14
97/12/15
97/12/16

87/12/14
97/12/15
97/12/1C

97/12/14
97/12/15
97/12/10

87/12/11
97/12/11
97/12/11
&7/12/11

86
w

620

200
92

310

380
250
410

440
230
620

3&00
118

2100

10
11
7
<

Sample
Station

6

10

GC1
GC2
GC3
ec*

Ot»
twhpted

mi 2^14
flf7/1^15
wiaj/16

07/1^/14
87/1^/15
Wt^/ie

97/1^/14
97/14/15
wia/ie

07/1^14
07/12/15
87/1^/16

87/1?/U
mi^/15
Q7/1^16

87/1^11
mii/n
97/12/11
97/12/11

FC/IOOml MF

2&0
104
eio

122
96

93Q

&4
72

S50

32
130
370

55
100
160

14
3$
0

17

Tfie samples wore analyzed ustrtfl the Feca) Cotlform Msmbrane Fitter (MF) Ptecedure as deflnod in Standard
Methods for the Examination of Water and Waslewater, 18th edHIon, 19S2. American Pubtic Health
Association. American Water Works Association, Water Environment Federation, Section 9222D. Pages 9-
eo.ei.

In brief, this pnacedure involves flttering 100 mHllltters of the sample through a sterile 0.45 micron pore size
Millipow filtT. In sanrtples with targe amounts of suspended sediment, wnatter volumes would be Tlttered. The
fitter Is then placed on a petri ptate with a growth medta (m FC <flar) and Incubgted at 44.5 (±0.2) degrees
Celslus for 24 <t2) houre, Oolontes par ptate are then counted anti recorder as FC/IOOml MF (focal coilform
colonies per 100 m) o? sample, analyzed by the membrane flttraUon method). The detection llmtt for thts test Is
0 FC/IOOml MF.

I

Freshwater samples are cotiected tn sterile bottles using aseptic technique, <nd stored at < 10*c' for < 24
hours before analysis. Standard QA/QC (quality assurance/quality control) procedures are followed, which
Includes before/after fittration control plates using m Endo LES aoar for total colttorms.

The heafth standard for drinking water te 0 FC/IOOmt MF. as stated (n the Gutdetlnes for Canadian Drinking
Watar Qualtty, Department of Hsatth and Wetfare. 5th edition, 1993. TTia swlrrtmlng water standard Is 200
FC/IOOml MF. This tandard t< ba<«i on the aisumptlon that people may ^accidentally swallow some water
while swlmmlno, or may have an open cut or sore which coufd become Infected If exposed to a high (evel of
bacterial contamfnation in the water. ;



Fig. 13. Water Quality; 1997 Fecal Coliform (page 2)

French Creek PCC Water Analysis
Total and Fecal Colifonn Bacteria Tests

Dec-97

Date

16-Dec

16-Dec

16-Dec

16-Dec

17-Dec

17-Dec

17-Dec

17-Dec

17-Dec

17-Dec

17-Dec

17-Dec

17-Dec

17-Dec

17-Dec

17-Dec

18-Dec

18-Dec

18-Dec

18-Dec

18-Dec

18-Dec

18-Dec

19-Dec

19-Dec

19-Dec

Representing

ParksviHe

Parksville

Parksville

ParksviUe

Parksville

Parksville

ParksviUe

Parksville

Parksville

ParksviUe

ParksviUe

Parksville

Parksville

Parks vitle

ParksvUle

ParksvUle

Parltsville

Parks ville

Parksville

FarksviUe

ParksviUe

ParksviUe

ParksviUe

ParksviUe

ParksviHe

Parksvilk

Bottle ft

CB7

CB8

CB9

CB10

WC01

WC02

WC03

WC04

Gl

G2

G3

G4

G5

G6

G7

G8

GC1

GC2

GC3

GC4

BCX

BC2

BC4

GC1

GC2

GC3

Location

Craig Bay

Craig Bay

Craig Bay

Craig Bay

Whiskey Creek

Whiskey Creek

Whiskey Creek

Whiskey Creek

Bayview Road

BalIenas-Wall Beach

Emngton School

Errington Road

1700 Grafton Road

Coombs-French Creek

Whiskey Creek

Barclay Crescent

Not Given

Not Given

Not Given

Not Given

Not Given

Not Given

Not Given

Not Given

Not Given

Not Given

Total Coli (24hr)

700/190 ml

109/100 ml

0/100 ml

100/100 ml

0/100 ml

400/100 ml

1000/100 ml

0/100 ml

1300/100 ml

300/100 ml

§00/100 ml

2700/100 ml

500/100 ml

2100/100 ml

300/100 ml

800/100 ml

200/100 ml

100/100 ml

0/100 ml

200/100 ml

100/100 ml

0/100 ml

0/100 ml

0/100 ml

100/100 ml

100/100 ml

Fecal Coli (24hr)

0/100 ml

100/lOOml

0/100 ml

100/lOOmi

0/100 ml

100/100 ml

800/1000 mi

0/100 ml

100/100 ml

100/100 ml

500/100 ml

400/100 ml

100,100 ml

0/100 ml

100/100 ml

300/100 ml

200/100 ml

0/100 ml

0/100 ml

100/100 ml

0/100 ml

0/100 ml

0/100 ml

0/100 ml

0/100 ml

0/100 ml

Data - Analysis by
G Stocksr 248-5794 Page 3



Fig. 13. Water Quality; 1997 Fecal Colifonn (page 3)

French Creek PCC Water Analysis
Total and Fecal CoHform Bacteria Tests

Dec-97

Date

19-Dec

19-Dec

19-Dec

19-Dcc

19-Dec

Representing

Parhsville

ParksviHe

Parksville

Parks viUe

Parksville

Bottle ft

GC4

BC1

BC2

BC3

BC4

Location

Not Given

Not Given

Not Given

Not Given

Not Given

Total Coli (24hr)

100/100 ml

0/100 ml

0/100 ml

0/100 ml

0/100 ml

/

Fecal CoH (24hr)

100/100 ml

0/100 ml

0/100 ml

0/100 ml

0/100 ml
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APPENDIX C - PHOTOGRAPHS
1997 Photos are numbered with text below. 1998 Photos have text attached.

1. start of Reach 1, mouth of Grandon Creek
2. new culvert construction at mouth of GC
3. channeiized between the houses
4. no overhead cover in Reach 1
5. culvert under West Crescent Road
6. holes in manhole at half-way point of W. Crescent Rd. culvert
7. start of Reach 2 at entrance to W. Crescent Rd. culvert
8. end of Reach 2 at change of gradient
9. start of Reach 3 at gradient change
10. old roadway in Reach 3
11. start of Reach 4, entrance to Hoyfake culvert
12. culvert coming in from Arbutus Rd. subdivisions
13. Reach 1, entrance to old culvert under highway
14. outflow of West Crescent Road culvert
15. Reach 1 lack of crown cover
16. Reach 2 erosion site at 24m
17. Reach 2 erosion site at 117.5m
18. Reach 2 erosion site at 117.5m
19. Reach 2 erosion site at 337.6m
20. Reach2 erosion site at 515m
21. Reach 2 erosion due to removal of vegetation below residence
22. Reach 2 gravel build-up
23. Reach 2 anchored logs at 24m placed by Streamkeepers
24. Reach 3 large boulders
25. Reach 3 boulders and cascade (over the lip in the foreground)
26. Reach 3 erosion from Hoylake ditch runoff
.27. Reach 4 ciearcut at Chew property in 1995 (intermittanf tributary)
28. Reach 4 low summer flow
29. Reach 4 logs to be stabilzed
30. indication of bank slopes
31. indication of bank slopes
32. Reach 1 need for riparian restoration
33. Reach 2 need for conifers in riparian zone
34. Reach 2 recent biowdown of mature alder
35. Reach 2 erosion due to drainage problem
36. Reach 3 runoff from Howlake Rd. ditch
37. Reach 4 example of riparian vegetation
38. Reach 1 start of fry removal for construction of new culvert
39. Reach 1 John Ebell electrofishing to remove fry
40. Fisheries assessment 1997 •
41. . Spawners at mouth of Grancton Creek, early December 1997

42. Water Quality Test Site 1
43. Water Quality Test Site 2
44. Water Quality Test Site 3
45. Water Quality Test Site 4

Grandon Creek Assessment 1998, Qualicum Beach Streamkeepers. 13
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Grandon Creek; Reach 5 ?1 Grandon Creek; Reach 5

?. ^

800 mU/S. 98/7/22 „,
800 mD/S. 98/7/22.

Graudon Creek; Reach 6
Grandon Creek; Reach 6



Grandon Creek; Reach 6 ^ ';
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Grandon Creek; Reach 6Grandon Creek; Reach 6

835m. 98/5/23



Grandon Creek; Reach 6

Looking west end of Reach 6. 98/5/23

Grandon Creek; Reach 6

Looking east 500 m unmapped 98/5/23
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