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Abstract
Lower Fraser coho salmon population are a stock of concern in BC due to habitat loss and
deterioration, reduced marine survival, and high harvest rates. Part of this Lower Fraser stock,
the wild coho salmon population of Chilliwack River, remains below historical levels, primarily
due to the absence of sufficient off-channel habitat in the watershed associated with resource
extraction, development, and dyking.
In order to help restore off-channel habitat within the Chilliwack River Watershed, Fisheries
and Oceans Canada, in partnership with the Fraser Valley Regional District and the Fraser
Valley Regional Watersheds Coalition and funding provided by the Pacific Salmon Commission
and the BC Ministry of Transportation, continued restoration along a two-kilometer long stretch
of off-channel habitat known as “Pierce Ponds”. The project involved redirecting existing
water flows, creating interconnected rearing and over-wintering ponds for juvenile coho
salmon, creating high quality spawning habitat for coho, and enhancing fish access throughout
the complex, all helping to address the limiting factor of off-channel habitat within the
Chilliwack River watershed.
The project results exceeded expectations. 12,400 m2 of new off-channel habitat ponds were
developed, 555 m2 of new spawning channels were created, and supplemental water flows were
able to be redirected throughout the entire complex ensuring improved access for juvenile coho
and other species. Preliminary monitoring suggests that coho salmon, Dolly Varden, and trout
species are already utilizing the newly created habitat. The entire Pierce Ponds complex now
encompasses 43,800 m2 of rearing habitat and 1,000 m2 of spawning habitat. Using standard
estimates of production, this area could produce up to 22,000 coho smolts annually or 1.1
million smolts over the estimated 50 year lifespan of the project.

Final Report to PSC: Pierce Ponds Off-Channel Habitat 2007

ii

Table of Contents
Abstract .......................................................................................................................................................ii
Table of Contents ......................................................................................................................................iii
Table of Figures .........................................................................................................................................iii
Table of Tables...........................................................................................................................................iii
Introduction ................................................................................................................................................ 1
Objectives .................................................................................................................................................... 1
Methods....................................................................................................................................................... 2
Results.......................................................................................................................................................... 4
Discussion ................................................................................................................................................... 9
Conclusions and Recommendations ..................................................................................................... 11
References ................................................................................................................................................. 11
Appendix A: Financial Statement of Project Expenditures................................................................ 12
Appendix B: Summary of Additional Grants and In Kind Funding ................................................ 14

Table of Figures
Figure 1.
Figure 3.
Figure 4.
Figure 5.
Figure 6.

Locational map of Pierce Ponds and 2007 project site................................................... 2
Before and after photos of the borrow site at Pond 7.. ................................................... 7
Before and after photos of the new spawning channel between ponds 6 and 7. ............ 7
Before and after photos of the new spawning channel between ponds 5 and 6. ............ 8
Juvenile coho trapped from the newly created ponds .................................................... 9

Table of Tables
Table 1. Project partners and associated roles/responsibilities...................................................... 3
Table 2. Species at risk observed in the study area........................................................................ 4
Table 3. Abundance and Catch per Unit Effort of fish sampling at Pierce Ponds......................... 5
Table 4. Project evaluation based on original project objectives.................................................. 10

Final Report to PSC: Pierce Ponds Off-Channel Habitat 2007

iii

Introduction
The Chilliwack River, a tributary of the lower Fraser River, is home to all six species of Pacific
salmon (coho, chum, Chinook, pink, sockeye, and steelhead), as well as numerous other species
that contribute to the region’s high biodiversity. This aquatic abundance contributes to the
area’s high ecological, economic, and recreational value, represented by the over 90,000 angler
days per year recorded on the Chilliwack River (EBA, 2001). Many species, including the wild
coho population, remain below historical levels however, due to numerous factors including
logging in the watershed, reduced marine survival, and habitat loss.
According to the Chilliwack River Watershed Restoration Plan, the limiting factor towards
restoring wild coho production in the Chilliwack River watershed is the lack of off-channel
habitat and stable spawning beds (EBA, 2001). Off-channel habitat is the major habitat type that
allows coho salmon juveniles to survive winter conditions so they may successfully migrate the
following spring as smolts. It is believed that this habitat has become greatly diminished in the
Chilliwack River watershed over the past century due to extensive logging and land
development impacts. For example, the dyking of the historic 10 km wide floodplain of the
lower Chilliwack River into a 1 km wide confined corridor and the draining of the 14,000 ha
Sumas Lake significantly reduced the opportunity for Chilliwack River coho salmon to access
off-channel winter habitat within the watershed.
Due to its location out of the present flood plain and its cool and consistent groundwater flows
originating from the nearby Larson’s Bench aquifer, this abandoned two- kilometer long
remnant side channel known as “Pierce Ponds” (Figure 1) has provided an excellent
opportunity to expand the amount of off-channel habitat available for coho salmon spawning
and rearing along the Chilliwack River. Efforts to restore this off-channel complex were
initiated in 2000, were continued in 2006, and were concluded as a result of the 2007 project.
The goals of the 2007 project were to (a) provide spawning habitat for coho at the uppermost
end of the pond complex in order to consistently populate the downstream rearing habitat, (b)
increase the amount of rearing and over-wintering habitat for coho salmon juveniles produced
in the Chilliwack River and tributaries upstream of the Pierce Ponds site, and (c) ensure
consistent adult and juvenile access to the entire habitat complex, even during low flow
conditions. It is expected to be the final phase of the restoration at Pierce Ponds, and will result
in a final off-channel habitat complex of over 43,800 square meters.

Objectives
The 2007 restoration works on Pierce Ponds included three primary objectives:
Objective #1: To develop 5,000 m2 of high quality rearing and over-wintering habitat
Objective #2: To create 500 m2 of spawning habitat at the upper end of the complex.
Objective #3: To ensure stable access and consistent water flows to the entire complex
for coho adults and juveniles.
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Figure 1. Locational map of Pierce Ponds and 2007 project site

Methods
The approach utilized during prior years on this project included excavating depressions, pools,
and channels within a flat river bench and creating berms at strategic locations to impound
water (e.g., similar to a beaver pond). By installing culverts between the ponds, the net result is
an interconnected series of large and extensive ponds and associated wetlands linked by gravel
bedded riffles and small channels favoured by spawning and rearing coho salmon. These
approaches, shown to be successful during earlier project phases, were utilized again in 2007.
The 2007 project was conducted as a partnership between Fisheries and Oceans Canada (DFO),
the Fraser Valley Regional District (FVRD), and the Fraser Valley Regional Watersheds
Coalition (FVRWC), with funding provided by the Pacific Salmon Commission Southern
Boundary Restoration & Enhancement Fund and the BC Ministry of Transportation. Project
design and on-site monitoring was conducted primarily by Fisheries and Oceans staff, while the
Fraser Valley Regional Watersheds Coalition served as Project Manager. Table 1 further
outlines the project partners’ roles and responsibilities on the project.
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Table 1. Project partners and associated roles/responsibilities
Agency/Organization
Project Tasks
• Project planning
• Site Management/ Environmental Monitoring
Fisheries and Oceans
• Project design
Canada
• Engineering and biology expertise
• Project monitoring
• Project Management
• Coordinate planning and site meetings
Fraser Valley Regional
• Pre-project bio-inventory (via consultants)
Watersheds Coalition
• Reporting/invoicing
(with support from FVRD)
• Community awareness (FVRWC communications and public meetings)
• Monitoring

Prior to final project design, species-at-risk consultants were hired to perform a bio-inventory
and species-at-risk assessment of the area to ensure that the project would not negatively
impact any species-at-risk. This assessment, based on site visits between April and July 2007,
provided three important benefits:
1. Bio-inventory of all mammals, birds, amphibians, invertebrates, plants, and mosses
observed in the project area
2. Identification and location of species-at-risk observed in the study area
3. Project design revisions to avoid impacts to the observed species-at-risk.
As a result of this bio-inventory, the project design was revised to minimize negative impacts.
In addition, the project construction was delayed until September to avoid disturbance and
destruction of nesting birds and other breeding animals.
Project construction occurred during an eleven week period from early September to midNovember, 2007. An excavator, rock truck, and bulldozer were used to prepare the site and to
construct the berms (3-5 meters in width and up to 2 meters in height). Material to build the
berms was excavated from a borrow pit which eventually formed part of the final pond. Wood
cleared from the site was stacked temporarily and later placed back on site to act as cover and
habitat complexity.
Culverts were installed through the berms to allow for water passage, with beaver boxes
inserted over the upstream ends to prevent beavers from plugging them or accessing the
channel through the culvert. In total, three beaver boxes and four galvanized corrugated steel
pipe culverts were installed on the site. One overflow channel was built into the uppermost
berm to prevent erosive overflows during high water levels.
Spawning channels that carry water from one pond to another were excavated and were graded
to a slope of 0.3%. Substrate of natural river gravel, collected either on-site or imported from a
nearby source was used to make the channels attractive to spawning coho salmon. Large
woody debris collected from on-site was used to cross the stream surface to provide additional
cover. A channel was also built for fish to access the upper pond directly from the Chilliwack
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River. The river confluence was re-graded to allow fish to migrate in and out of the channel
throughout the year.
A downstream trap site was constructed to allow DFO staff at the Chilliwack River Hatchery to
monitor adult salmon and steelhead trout utilization of the habitat. This monitoring will be ongoing by hatchery staff. Preliminary monitoring of the new and previous (2006) project site was
conducted in March 2008 using DFO staff and FVRWC volunteers. 15 minnow traps were
baited with salmon roe along a 150-m stretch of each pond edge for a 24-hour period. Fish
caught were identified to the species level. The first 25 fish of each species in each pond were
measured for total length.

Results
Based on the bio-inventory of the project site, the potential presence of three species-at-risk
within the area (Table 2) resulted in modifications of the original project design. In particular,
habitat for the blue-listed mountain beaver was preserved by shifting the new spawning
channel between Ponds 5 and 6 outward, thus leaving the mountain beaver habitat undisturbed
(area identified as “undisturbed habitat on the project diagram (Figure 2).
Table 2. Species at risk observed in the study area (from Strix Environmental Consulting and Ryder
Wildlife Research, 2007)
BC Conservation
Common Name
Location
Status
Mountain Beaver
Blue-listed
Undisturbed habitat (forest) and surrounding areas
Snowshoe Hare
Red-listed
Undisturbed habitat (forest) and surrounding areas
Red-legged Frog
Blue-listed
Undisturbed Habitat (forest); some egg masses present

Figure 2 shows the final project design and overview. Note that this project occurs at the
uppermost end of a 2-km long off-channel habitat complex and provides consistent
supplemental groundwater flow throughout the system.
The project was completed on schedule and on budget. The total budget for the project was
$163,623, of which $69,000 was provided by the Pacific Salmon Commission, $25,000 was
provided by the BC Ministry of Transportation, $42,000 was provided in kind from Fisheries
and Oceans Canada, and $27,000 was provided in kind from the Fraser Valley Regional District
and the Fraser Valley Regional Watersheds Coalition (Appendices A & B). Actual expenditures
of the PSC funds closely matched the proposed budget, with minor deviations being able to be
compensated by making minor adjustments to other line items. For example, site supplies and
materials (for beaver boxes, culverts, etc), which were originally budgeted for $5,500, actually
cost almost $8,000. This over expenditure was compensated by under spending on machine
time and on small tools and equipment.
Key project outcomes (with site locations shown on Figure 2 as well as references to
accompanying project photos) include:
•

12,400 m2 of new off-channel habitat ponds created
o 2,500 m2 at Pond 7 (Site ‘A’) – Figure 3
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o

9,900 m2 at Pond 6 (Site ‘C’)

•

555 m2 of new spawning channels created
o 155 m2 at Site ‘B’ – Figure 4
o 400 m2 at Site ‘E’ – Figure 5

•

Mature forest retained for mountain beaver habitat (Area ‘D’)

•

Re-graded confluence of ‘small creek’ to allow access of salmonids to and from
Chilliwack River (Site ‘F’)

The Pierce Ponds complex now encompasses 43,800 m2 of rearing habitat and 1,000 m2 of
spawning habitat. Using standard estimates of production (e.g., 0.48 smolts/m2 of habitat) this
area could produce up to 22,000 coho smolts annually or 1.1 million smolts over the expected 50
year lifespan of the project.
Preliminary monitoring of fish usage at the project site during the last week of March 2008
demonstrated that coho salmon, Dolly Varden and trout (rainbow and cutthroat) were already
utilizing the new habitat (Table 3). A total of 50 coho, 22 Dolly Varden, and 17 trout were
caught in Pond #6 (Site ‘C’) during the monitoring period. The presence of coho juveniles
(Figure 6) in all of the restored ponds indicates that they are able to sufficiently access all ponds
of the habitat complex (one of the objectives of the project). This sufficient access is also
indicated by the improved distribution of coho juveniles throughout the complex compared to
the more clumped distribution observed during the previous year’s sampling. In addition,
pairs of spawning coho salmon were also observed in the new spawning channels.

Table 3. Abundance and Catch per Unit Effort of fish sampling conducted at Pierce Ponds 2007 and 2008.
Note that Pond 6 (Site ‘C’) was one of the ponds restored during the 2007 project.
Total Abundance (fish/pond)

Catch Per Unit Effort (fish/trap/day)

2007

2008

2007

2008

Trout

Coho

Dolly
varden

Trout

Dolly
varden

Trout

Coho

Dolly
varden

Trout

Pond
#

Construction
Year

Coho

Dolly
varden

1
2
4
5

2000
2000
2006
2006

175
348
62
0

4
26
3
0

3
11
7
1

160
111
161
42

2
2
1
1

2
5
34
2

11.7
21.8
4.1
0.0

0.3
1.6
0.2
0.0

0.2
0.7
0.5
0.1

10.2
7.9
11.2
2.8

0.1
0.1
0.1
0.1

0.1
0.4
2.4
0.1

6

2007

0

20

50

50

22

17

0.0

1.4

3.4

3.3

1.5

1.1
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Figure 2. 2007 Project overview (letters used to identify sites in text)
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Figure 3. Before (left) and after (right) photos of the borrow site at Pond 7 (Site 'A'). The after photo is
after the site has been flooded and has been connected to the downstream pond complexes via the two
culverts. Beaver boxes were installed to prevent beavers from plugging the upstream culvert openings.

Figure 4. Before (left) and after (right) photos of the new spawning channel between ponds 6 and 7 (Site
‘B’). The channel was excavated and graded and sandy material was replaced with high quality gravel.
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Before

After

Figure 5. Before (top) and after (bottom) photos of the new 400 m2 spawning channel created between
Ponds 5 and 6 (Site ‘E’). Note that the undisturbed habitat retained for mountain beaver (Site ‘D’) is
located between the spawning channel and the access road.
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Figure 6. Juvenile coho trapped from the newly created ponds

Discussion
Four project criteria can be applied to determine overall project success. These criteria can be
summarized as:
1.
2.
3.
4.

Was the project completed on schedule and on budget?
Did project partners achieve their expected project tasks and responsibilities?
Was the project able to meet original project objectives?
Has the project outcomes translated to tangible on-the-ground results?

First, as was demonstrated in the prior section, the project was completed on schedule and on
budget. This demonstrates not only the success of the project to follow the budget provided,
but the strong pre-planning that was conducted by project partners and funding providers.
Second, the project was a true collaborative effort between Fisheries and Oceans Canada, the
Fraser Valley Regional District, and the Fraser Valley Regional Watersheds Coalition. Each
partner contributed to the project completion, and followed their pre-determined roles and
responsibilities for the project. As a result of the project collaboration, the work load was
divided, and a larger project was able to be achieved compared to what could have achieved
had each partner been working in isolation. In addition, the project helped contribute to
enhanced social capital (relationships and understandings) between the project partners,
making future projects likely to occur.
Third, each of the three primary objectives (p1) was either met or exceeded (Table 4). This can
be partially attributed to the ability to leverage the funding provided by the Pacific Salmon
Commission to obtain an additional $25,000 from the BC Ministry of Transportation. This
allowed the amount of habitat restored to exceed project objectives. For example, the project
objectives included developing 5,000 m2 of rearing and over-wintering habitat as well as 500 m2
of spawning habitat. Both of these objectives were exceeded, with 12,400 m2 of rearing habitat
created and 550 m2 of spawning habitat created, respectfully, as a result of the 2007 project.
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Based on preliminary monitoring conducted on-site, the project has also achieved the fourth
criteria, on-the-ground tangible results. Almost 90 fish, including 50 coho, were trapped from
one of the new ponds during a 24 hour period in March 2008, roughly four months following
project completion. This demonstrates that even in a short amount of time, fish are using the
ponds as they were intended. The results of the sampling also show an overall increase in the
number of coho utilizing the pond complex, as well as more even distribution of coho juveniles
throughout the complex, as compared to sampling conducted one year prior. It is expected that
the results of the 2007 project will support the production of an additional 6,200 smolts per year
2
(using the standard estimate of 0.48 smolts/m /year of habitat x 12,400 m2 of new habitat

created), or 310,000 smolts over the expected 50 year lifespan of the project.
Table 4. Project evaluation based on original project objectives
Objective
Evaluation
Pond 6 (9,900 m2) and Pond 7 (2,500 m2) were both restored,
resulting in 12,400 m2 of new rearing and over-wintering habitat.
(1) To develop 5,000 m2 of rearing
In addition, consistent water flow was provided to the remainder
and over-wintering habitat
of the habitat complex.
Conclusion: Exceeded Expectations
Two spawning channels were restored during the project, a 155
(2) To create 500 m2 of spawning
m2 channel and a 400 m2 channel. The combined 550 m2 of
habitat at the upper end of complex spawning habitat created exceeded original project objectives.
Conclusion: Exceeded Expectations
Supplemental water flows from upstream of the Pierce Ponds
complex were redirected into the uppermost pond. This flow will
(3) To ensure stable access and
keep the off-channel habitat created as part of the habitat
consistent water flows to the entire
complex, as well as Pierce Creek, wet during periods of dry
complex for coho adults and
weather, allowing for improved fish access and conditions yearjuveniles.
round.
Conclusion: Achieved

Consequently, as a result of achieving each of these four criteria, the 2007 project at Pierce
Ponds can safely be determined an unequivocal success.
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Conclusions and Recommendations
Given its location outside of the current river floodplain, this project can be expected to persist
for 50 years or more. The stability of the habitat complex was highlighted by the fact that the
lower ponds created earlier were not negatively impacted by the extreme high flows
experienced in the Chilliwack River Watershed in November 2006, which were equivalent to a 1
in 40 year event. The salmon produced from habitat created in this project will improve the
productivity of wild coho in the Chilliwack River Watershed and will assist in sustaining wild
coho salmon populations over the long term.
The key benefit of this project is the potential coho salmon production that will occur from the
habitat created at the site (e.g., an estimated 310,000 wild coho salmon over 50 years). However,
several other benefits were realized. A good working relationship was established between
project partners who will hopefully continue to work together on future projects throughout the
region. The project also contributed to the local economy through the utilization of local
contractors (e.g., JR Bulldozing) and consultants (e.g., Strix Environmental Consulting and
Ryder Wildlife Research), and by purchasing materials locally.
Although it was believed that the 2007 works would be the final phase of Pierce Ponds, there
are still potential projects to further enhance the site. Monitoring to determine long-term fish
utilization and project stability will be necessary. Staff at the Chilliwack River Hatchery has
agreed to provide assistance in this regard. In addition, the project site has incredible potential
to be used for education and awareness. Given the project’s proximity to the hatchery,
classrooms that visit the hatchery can be brought to the site to learn about ecology and
restoration as part of the lessons taught at the hatchery on fish biology. There is also an
opportunity to connect this site to the Trans-Canada Trail, which would make this site more
accessible and useful for promoting greater public awareness and conservation of salmon over
the long term. These opportunities will be explored as resources become available.
As a result of meeting project objectives and evaluation criteria, the 2007 restoration project at
the uppermost end of the Pierce Ponds complex was a success.
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