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Executive Summary 
 
Sediment removal is a key part of the floodway protection plan implemented by the Vedder River 
Management Area Committee (VRMAC). Typically, several excavations are conducted at 
strategic locations every two years to correspond with non-pink salmon years. Fourteen potential 
sediment removal sites were reviewed for implementation in the summer of 2016 and seven sites 
were selected for excavation. Of the seven, D/S Railway Bar was not excavated because of 
concerns related to access. This report describes the implementation of the sediment removal 
project at each of the six remaining sites. The planning and rationale for each site layout are 
discussed. A description of the work at each site is presented, as well as photos documenting the 
condition of the site before, during, and after the work. The environmental monitor documented 
the progress of the work and was present daily and onsite during all sensitive work including site 
start-up and shut down, access construction and channel crossings, construction of mitigation or 
offset features and opening of the excavations to the wetted channel. 
 
The total volume proposed and authorized for removal from seven (7) sites was 105,350 m3. 
Following completion of the work the volume of material actually removed from six (6) sites was 
92,485 m3, or 88% of the authorized volume.  The seventh site, “Downstream Rail Bridge” was 
not excavated because of access issues. 
 
Five of the 2016 excavation sites were awarded to Jakes Construction Ltd. (Giesbrecht, Lickman, 
Bergman, Railway, and Yarrow bars) and one site to Walter’s Bulldozing Ltd. (Keith Wilson Bar).  
 
The sediment removal work began on August 9th, 2016 and extended to September 29th, 2016.  
This required an extension of 14 days beyond the original September 15th end to the in-stream 
work window. The extension was authorized by The Department of Fisheries and Oceans (DFO) 
on September 13th, 2016. A Section 11 Authorization by The Ministry of Forests Lands and 
Natural Resource Operations (FLNRO) was originally granted up to September 30, 2016. 
 
 
The following table provides the schedule and volume summary. 
 

 
 
 
The report describes the six individual sediment removal projects including characteristics and 
design attributes, a rationale for excavation, a description of the implementation and any 
problems encountered. It also describes mitigation measures and habitat improvements 
associated with each bar. Finally, recommendations and conclusions which arose from the work 
conducted in 2016 are presented.  
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Giesbrecht Bar 11,714 m3

Bergman Bar 14,433 m3

Yarrow Bar 16,566 m3

Keith Wilson 16,944 m3

Railway Bar 4,160 m3

Lickman Bar 28,668 m3

2016 Vedder River Sediment Removal - Schedule and Volume Summary
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Introduction 
 
Sediment removal is a key part of the floodway protection plan implemented by the Vedder River 
Management Area Committee (VRMAC). Typically, several excavations are conducted at 
strategic locations every two years to correspond with non-pink salmon years. 
 
In the summer of 2016, gravel and other sediment was removed from selected locations along 
the Vedder River as part of the ongoing floodway management program. The volume proposed 
was approximately equal to the long term biennial net accumulation of sediments of 100,000 m3. 
Sediment removal locations within the Upper, Middle, Lower, and Canal reaches were selected to 
effectively lower water levels where dyke freeboard is limited, trap gravel upstream of freeboard 
limited areas, reduce excessive excavation requirements downstream, and provide optimum 
habitat outcomes while meeting flood protection objectives for sediment removal. The program 
was administered under the guidance of VRMAC. Based on the target quantity and general areas 
for sediment removal defined by the committee, Nova Pacific Environmental (NPE) was 
responsible for selecting specific sites and providing site design and proposed layouts to the 
committee. Subsequently, NPE was contracted to provide environmental monitoring services. 
This included on the ground site layout, environmental monitoring and providing directions as 
needed to ensure that the excavations were completed in accordance with the design and 
program objectives. The purpose of this report is to describe the implementation and 
environmental outcomes of the 2016 sediment removal program.  
 
To ensure that the best possible suite of sediment removal sites was selected, a preliminary 
overview of 14 sites was conducted. Through consultation with the VRMAC committee members, 
a total of seven sites (Giesbrecht, Lickman, Bergman, Railway, D/S Rail Bridge, Yarrow, and 
Keith Wilson bars) were selected for the sediment removal program in 2016 (Figure 1). 
Giesbrecht site was recommended to be a provisional site in case access concerns at D/S Rail 
Bridge Bar were found to be insurmountable. As this was the case, the Giesbrecht site was 
included and D/S Rail Bridge Bar was not completed.  Four of the sites approved for excavation 
in 2016 were located on Provincial Crown lands and two sites were located on City of Chilliwack 
lands. 
 
The sites selected were those that best met the VRMAC mandates to reduce flood risk and 
protect fish habitat. Surveys and hydraulic modeling of the river at high flows were used to identify 
areas of limited freeboard and assist in determining the site selection and target removal 
volumes. The selection and design of individual sediment removal projects also relies on a variety 
of environmental and other factors including presence of vegetation, proximity to sensitive and 
valuable habitats, access for machinery, and potential effects on existing channel features and 
configurations.  
 
Excavations began on August 9th, 2016 and extended to September 29th, 2016, 14 days beyond 
the September 15th closing of the in-stream work window. The extension of work was authorized 
by The Department of Fisheries and Oceans (DFO) on September 13th, 2016 and the period 
during which the work can be carried was from July 22nd, 2016 to September 30th, 2016. 
Authorization by The Ministry of Forests Lands and Natural Resource Operations (FLNRO) was 
originally granted up to September 30, 2016. 
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Figure 1 – Overview of sediment removal locations on the Vedder River in 2016 
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Sediment Removal Practice and Procedures 
 
Design 
 
Prior to designing each set of excavations, the Vedder River and Canal are thoroughly surveyed 
along previously determined cross-sectional transects. These transects are used to provide data 
for river hydraulic modelling and determining areas where dyke freeboard may be limited. In 
subsequent parts of the biannual planning, the model is used to test the efficacy of each 
excavation in lowering the flood water level profile. 
 
The surveyed transects also provide a unique identification code for each excavation site. For 
example, 16-23L, describes the year (2016), the transect number (23) and the location within the 
channel (L). An “L” indicates a site close to the left bank, an “R” indicates a site close to the right 
bank and an “M” represents mid-channel bars. A “C” is used to designate transect numbers in the 
Canal (for example, 16-C26R). 
 
Individual excavation site plans are generally developed during lower flow periods prior to the 
spring freshet. This allows on-the-ground design and provides an opportunity to see expected 
conditions, predict geomorphic changes that could arise and to consider various means to protect 
habitat features on and around the proposed excavation site. These plans are submitted for 
approval and for contract tendering purposes. If necessary, they are modified to a limited degree, 
to accommodate changes that occur during the freshet. With water levels dropping from the tail 
end of the freshet as excavation begins, the final plan is generally in place only just in time for 
excavation. 
 
Site designs are intended to protect and enhance fish habitat attributes wherever possible. Pit 
design and site selection guidelines were developed to help avoid or mitigate potentially negative 
impacts. A detailed discussion of the design principles is available in the guidelines document 
prepared in 1999.1 These guidelines have been updated and the most up to date version can be 
found in the assessment report for 20122.  
 
The typical maximum depth proposed for each excavation is 3 meters but where additional 
material is available above the water level, an excavation depth of up to 4 meters is allowed. 
Proposed and actual volumes for each of the seven (7) excavations are shown in Table 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                      
1 Wright, Bruce F. “Gravel Removal Constraints, Guidelines, and Planning Procedures for the Protection of Fish Habitat: 

The Vedder River Floodway Protection Program 1994 to 1998”. Vedder River Management Area Committee. October 
1999. 
2 Wright, B., Kozlova, T., and C. Hegele. 2012 Vedder River Gravel Excavation – Habitat Changes and Environmental 

Impacts. Vedder River Management Area Committee.  January 2014. 
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Table 1: Expected and Actual Pit Volumes for 2016 Excavations 

 
 
 
Authorizations and Monitoring 
 
A Paragraph 35(2)(b) Fisheries Act Authorization and a Notification of Modifications to Dates in 
Conditions of Paragraph 35(2)(b) Fisheries Act authorization 16-HPAC -00518 were issued by 
DFO (File 16-HPAC-00518). A Water Sustainability Act Approval Subsection 11(1) and 11(2) - 
Changes in and About a Stream - was issued by FLNRO (File 2004412). Copies of the DFO 
authorization and notification and FLNRO approval are included in Appendix A. 
 
Five of the 2016 excavation sites were awarded to Jakes Construction Ltd. (Giesbrecht, Lickman, 
Bergman, Railway, and Yarrow Bars) and one site to Walter’s Bulldozing Ltd (Keith Wilson Bar).  
 
An environmental monitor (EM) was present as required to ensure the work was completed in 
accordance with excavation designs, authorization conditions and other relevant best 
management practices. The EM was also responsible for site layout and minor design 
modifications as required to ensure that excavations best met program objectives and fit post 
freshet conditions. A site meeting was held at each site prior to the start of work to ensure onsite 
personnel understood the project requirements, and were aware of the standards and 
requirements for working near a sensitive fish-bearing stream. Copies of the relevant permits 
were provided to the contractors and were available on-site at all times. All work which could not 
be completed in isolation of flow, including site access, construction and excavation of openings, 
was supervised by the EM. 
 
 
Conditions Encountered During the Excavation Window 
 
Figure 2 shows the flow hydrograph from Water Survey of Canada gauge 08MH001 Chilliwack 
River at Vedder Crossing during the excavation window (August 1 to September 30, 2016).  

 

Site Code 
Expected Yield 

(m3) 
Actual Volume 

(m3) 
Percent obtained 

(%) 

Giesbrecht Bar 16-41L 12,700 11,714 92 

Lickman Bar 16-35M 21,500 28,668 133 

Bergman Bar 16-23L 9,600 14,433 150 

Railway Bar 16-19R 3,200 4,160 130 

FLNRO Total  47,000 58,975 125 

Yarrow Bar 16-13L 14,300 16,566 116 

D/S Rail Bridge Bar  26,850 0 0 

Keith Wilson Bar 16-C26R 17,200 16,944 99 

City Total  58,350 33,510 57 

TOTAL  105,350 92,485 88 
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Figure 2: Water discharge at ‘Chilliwack River at Vedder Crossing’ station (08MH001), August 1 to September 30, 
2016.  

 
The hydrograph provides a good representation of the flow conditions encountered during of the 
excavations in 2016. However, concerns about the accuracy of this gauge for flows below 50 
m3/s remain. Table 2 provides a comparison of the Vedder Crossing (08MH001) station with the 
water flow recorded at the two upstream WSC gauges “Chilliwack River above Slesse Creek” 
(08MH103) and “Slesse Creek near Vedder Crossing” (06MH056) stations, with a scaling factor 
of 1.5 applied (L. Flint-Petersen, MFLNRO, personal communication, January 2014). 
 
Table 2: Discharge for 2016 Excavations 

Site Discharge (m3/s) at 08MH001 

 
Discharge (m3/s) at 

(08MH103+08MH056) x 1.5 
 

 Excavation start Excavation end Excavation start Excavation end 

Giesbrecht Bar 25.7 24.3 28.9 26.4 

Lickman Bar 19.3 18.1 17.3 17.9 

Bergman Bar 23.9 19.4 25.7 19.8 

Railway Bar 19.3 15.1 17.3 14.1 

Yarrow Bar 19.0 20.6 19.2 19.1 

Keith Wilson Bar 18.1 15.6 No data 15.5 

 
Because water levels on the river are still falling from the spring freshet during the work window, 
excavations are laid out “just in time” to meet the start-up requirements for the next site. Typically, 
the upstream excavations are completed first, mainly because the downstream excavations are 
flatter and the area of exposed bar increases as water levels drop. The upstream bars often have 
steeper slopes around their edges as well as greater depth of gravel to be removed. The actual 
sequence of excavation of sites was: Giesbrecht, Bergman, Yarrow, Keith Wilson, Railway, and 
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Lickman Bars. The discussion of the individual sites, in keeping with past reporting, is presented 
in an upstream to downstream sequence. 
 
Implementation of the Excavations 
 
All machinery was found to be clean and free from oil leaks. The contractor ensured that 
machinery used to complete the work carried a spill kit and used a biodegradable hydraulic fluid. 
 
On October 26th and 31st, the excavations were inspected to check for fish stranding in 
accordance with MFLNRO Water Sustainability Act Approval (File 2004412, clause dd.) which 
requires three stranding check in the year following the excavations. All excavations and habitat 
excavations were open and flowing as planned. No evidence of fish stranding or likelihood of 
stranding was apparent. 
 
 

Site Reports – Upper Reach 
The Upper Reach of the river is bounded by Vedder Crossing at the upstream end and by cross 
section (XS) 33 at the downstream end. The Upper Reach is characterized by coarser sediment, 
and is less confined by dykes and armour. As this area is not typically freeboard limited, sediment 
removal in this reach is intended to lessen the requirement to remove sediment downstream. 
Both sites selected for sediment removal in Upper Reach in 2016, Giesbrecht Bar and Lickman 
Bar, were located within lands administered by the Provincial Crown. The total planned yield from 
the Upper Reach was 34,200 m3; however, the actual volume of excavated material was 40,641 
m3, or 119% of plan. 
 
 

Giesbrecht Bar (16-41L) 

Plan 

The Giesbrecht Bar excavation was located on the left side of the main channel, approximately 
200 m downstream from Peach Road. The footprint of the excavation was between XS41 
upstream and XS40 downstream (Figure G1). The site was accessed from Giesbrecht Road via 
the setback dyke to the stockpile site and then along an existing access road adjacent to recently 
cleared spurs. Material was to be stored at the Giesbrecht stockpile located approximately 500 m 
from the excavation site. 
 
The excavation was designed to be 150 m long, 50 m wide and 3.5 m deep from the surface of 
the bar with an anticipated removal volume of 12,700 m3.  
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Figure G1: Layout of 2016 Giesbrecht Bar (16-41L) sediment removal project. Photo taken March 19, 2016, draft 
plan – April 5, 2016. 

 
The main purpose of this project was to intercept gravel upstream of the area of freeboard 
limitation. It was anticipated that the pit would refill quickly with a low flow channel to be retained 
at this location. The layout of the 2016 excavation was positioned parallel to the main channel 
and consisted of one deep pit with a small shallow excavation or scalp located at the downstream 
end. A 10:1 slope riffle type entry was proposed at the upstream end to provide habitat value, 
limit amount of flow diverted into the excavation and retain habitats downstream. It was planned 
that the inlet be field designed to ensure that the river does not enter the pit where the slope 
changes from 10:1 to 5:1. This could include extending the 10:1 slope or gradual transitioning 
from the flatter to the steeper slope. Two downstream openings, approximately 20 m wide, were 
prescribed to permit flow and to allow fish to move freely through the site. 
 

Plan Modifications 

Conditions around the Giesbrecht Bar presented additional challenges for the excavation in 2016, 
primarily due to the river configuration changes and slope of the riverbed at this location. This 
included bank cutting on the left bank upstream of the excavation and along the upstream edge of 
the pit. This led to a concern that the riffle flow into the excavation would be too steep creating a 
potential risk of fry stranding and possibly, excess flow directed into the excavation. To mitigate 
these concerns, the excavation design was converted to a scalp, the upstream point of the 
excavation was modified and a flat section was added within the 10:1 slope (Figure G2). Despite 
this change, the reduction in expected volume was small (12,700 to 12,000). This was mainly due 
to the higher proportion of the volume initially above the water level and the slope which reduces 
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the footprint as depth increases. As an above water level scalp, no openings were planned and 
there were no changes to the bank at the upstream or downstream ends.    
 

Implementation 

Site conditions were reviewed and the excavation layout was completed on August 9th. The 
existing access road between the bar and the stockpile was upgraded and a few swales were 
temporarily filled. A small ramp was built to access the excavation site from the end of the access 
road. The temporary channel at the foot of the bank was dry, so no culverts were required. 
 
A site meeting was held prior to the start of excavation on the morning of August 10th. Plans for 
the implementation of the project were discussed and the safety and environmental standards 
were reviewed.  
 
The work on the bar started with clearing the site and moving woody debris aside. Excavation 
continued until August 17th and ended with placement of LWD structures and a small amount of 
grading to prevent possible stranding in minor depressions.   
 
Site level control was included as the excavation had been changed from deep pit type to scalp 
type. The contractor provided a laser level (Leica Rugby 810 Laser Level) and a technician as 
required to maintain a very slight slope from the upstream end to the downstream end of the 
footprint. The presence of the water table within the excavation area also served as a guide to the 
excavation depth.  
 
LWD was placed at three strategic locations and in two of these, a platform of boulders was 
included to provide an additional habitat feature. This year, we have initiated improved tracking of 
installed LWD features. Details and photos can be found in Appendix B. 
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Figure G2: 2016 Giesbrecht Bar (16-41L) construction drawing, August 11, 2016.  Photo March 19, 2016. 

 

Summary 

The Giesbrecht Bar excavation continued from August 10th to August 17th, 2016. Despite changes 
to the excavation design, the contractor was able to obtain 92% of the originally proposed 
volume. The modified excavation as completed substantially met the objectives for the work.  
 
During the first post excavation check for stranding, there was a substantial amount of flow 
through the pit. The modifications at the upstream end provided a stable entrance and the three 
LWD complexes were functioning within the channel as planned. 
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Giesbrecht Bar Photos 

 

   
 

 
 
 

   
 

 
 

   
 

 
 
 
 

G1: Giesbrecht sediment removal site prior to work 

facing upstream. August 9, 2016. 

G2: Giesbrecht sediment removal site prior to work 

facing downstream. August 9, 2016. 

G3: Access ramp constructed. August 9, 2016. G4: Emergency spill kit container. August 9, 2016. 

G5: Existing trail road used as an access road from 

the site to the stockpile. August 9, 2016. 

G6: Beginning of excavation at upstream end with 10:1 

slope. August 10, 2016. 
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G7: Gradual slope transition at upstream end of 

excavation. August 11, 2016. 
G8: View of work activities from upstream end of site. 

August 11, 2016. 

G9: Work near completion at downstream end of 
excavation. August 16, 2016.  
 
 
 
 
 
 
 
 
 
 

G10: LWD placing along the river side of the pit. August 
17, 2016. 
 
 
 

G11: View of the completed excavation from 

downstream of the work. August 17, 2016. 

G12: Restored access to the bar after access ramp 

decommission. August 17, 2016. 
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Lickman Bar (16-35M) 

Plan 

The Lickman Bar sediment removal site was located mid-channel at XS-35 (Figure L1). The site 
was accessible via Lickman Road and the Lickman Road parking lot to the top of bank at the 
Vedder River. A ramp and culverts were required to access the excavation site from the bank. 
The Hooge stockpile was proposed for storage of material removed from this location unless 
arrangements were made to haul off site. Material was to be hauled back along the access route 
to the dyke and then west along the dyke road for 1.6 km to the Hooge Stockpile site. 
 
The excavation was designed to be 105 m long, 70 m wide and 3.5 m deep from the surface of 
the bar with an anticipated removal volume of 21,500 m3. 
 
 
 

 
Figure L1: Layout of 2016 Lickman Bar (16-35M) sediment removal project. Photo taken March 19, 2016, draft plan 
– April 12, 2016. 

 
The purpose of this excavation was to trap gravel at the downstream end of the Upper Reach 
before it enters the narrower Middle Reach. The excavation was designed to maintain the basic 
bar configuration but also to direct some of the flow towards secondary channels on the right and 
to reduce the growing point bar that is directing flow to the left. The left bank across from the site 
is a steep cut bank that was contributing LWD to the river, however, as it was eroding rapidly, the 
loss of riparian habitat and contribution of sediment to the river negatively offsets any habitat 
value contribution. 
 
The layout of the 2016 excavation was parallel to the main channel and consisted of one deep pit. 
A 5:1 slope at the upstream edge of the excavation was prescribed to provide stability during 
higher flows. The outer berm of the pit was designed with a 1:1 slope with the expectation that it 
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would collapse into excavation at higher flows. The remaining slopes were the standard 1.5:1. 
Two openings to the main channel, 20m wide, were prescribed to permit flow and to allow fish to 
move freely through the site. The third opening, at downstream right corner of the pit, was 
prescribed to allow some flow to the right channel. Abundant LWD on site were planned to be 
keyed in around the excavation site. 
 
Access to the bar required the crossing of a side channel near the right bank. Use of two small 
culverts was expected to accommodate the flow.  
 

Implementation 

The site was laid out as originally planned with no significant modifications between the initial and 
construction layout drawings (Figure L2). Minor field fit changes included increase of the pit 
length and decrease of the width which resulted in slight decrease to the proposed volume. 
 
 
 

 
Figure L2: 2016 Lickman Bar (16-3R) construction drawing. Photo taken March 19, 2016, drawing – September 9, 
2016. 

 
Excavation start-up activities began on September 9th, 2016 and included the installation of a 
ramp down from the right bank and a side channel crossing with two 16 inch culverts. Prior to 
installing the ramp, the City of Chilliwack was notified about a patch of invasive Japanese 
Knotweed that could have been fragmented and spread as a result of the ramp construction and 
trucking activity. City crew were dispatched to remove and isolate the plant material. 
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Two tandem trucks were used to deliver material from the Railway Bar excavation to construct 
the main ramp. An excavator and a loader were used to move LWD from the excavation footprint 
and to place them on adjacent areas of unvegetated gravel bar for later use in habitat works.   
 
Two flag persons were employed to regulate public safety. One was stationed at the Rotary Trail 
where the access road crossed the trail, and the other was stationed at the setback dyke crossing 
to regulate interactions between trucks hauling gravel and public cars using the parking lot. 
 
Initially, the work was limited to excavation with material temporarily stockpiled on site. On 
September 13th, approximately 12-15 trucks arrived on site to start hauling material. Two rock 
trucks were used to take gravel to the Hooge stockpile, while road trucks were used to haul 
material directly to a project outside the Vedder River Management area. Deep pit excavation 
started at the upstream end with a 5:1 slope. Most of the excavation area was first excavated to 
near the water table prior to starting the pit excavation. The practice of excavating to the bar 
surface continued, allowing water to drain from the gravel before it was loaded into the trucks. 
The loader was equipped with technology that measured and tallied the weight of gravel being 
hauled away. 
 
Heavy rain on Saturday September 17th, caused the river to rise, by September 19th, so that it 
was approximately level with the outer berm of the excavation. The berm was still holding the 
water inside the pit except for one small section at the upstream end. To prevent silty water 
seeping to the river, an excavator walked on the berm to upgrade that small section. 
 
On September 27th, site decommissioning was completed. The downstream opening was 
completed first followed by the upstream opening. A habitat channel was constructed 
downstream of excavation to connect flow from the pit to the secondary channel to maintain it 
flowing to the right. Several LWD structures were installed along the bank side of the pit and in 
the constructed habitat channel. Photos of these LWD structures and its GPS coordinates as well 
as habitat channel details are presented in Appendix B. 
 

Summary  

The Lickman Bar excavation continued from September 9th to September 27th, 2016. The volume 
of material removed was 28,668 m3 of the 21,500 m3 proposed which was 133% of the expected 
volume from the site. The abundant supply of LWD was well utilized being incorporated into the 
microchannel immediately downstream from the southwest pit outlet, in the northeast corner of 
the excavation, along the bank upstream of the secondary pit outlet in the northwest corner and in 
that outlet.  
 
Despite the higher flows after the September 17th rainfall and the fact that the work was into the 
window extension period, there were no apparent conflicts with spawning or spawning behaviour. 
 
Following the excavation during a post exaction check for fish stranding it was noted that 
substantial flow had been directed through this opening and has likely washed the LWD out of the 
channel. 
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Lickman Bar Photos 

 

   
 

 
 
 
 

   
 

 
 
 

   
 

 

L1: Lickman sediment removal site prior to work facing 

upstream. September 9, 2016. 

L2: Lickman sediment removal site prior to work 

facing downstream. September 9, 2016. 

L3: Installation of site access ramp. September 9, 

2016. 

L4: View from the bar towards installed ramp. 

September 10, 2016. 

L5: Beginning of excavation at upstream end with 5:1 

slope. September 10, 2016. 

L6: Ongoing work activities: view from upstream 

part of excavation. September 13, 2016. 
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L7: Machinery on site. September 19, 2016. L8: Inflow of completed site. September 27, 2016. 

L9: Outflow of completed site. September 27, 2016. L10: View of the completed excavation from 
downstream of the work, near second outflow to the 

constructed channel. September 27, 2016. 

L11: Constructed channel, view downstream. 

September 27, 2016. 

L12: Restored channel after access ramp 

decommission. September 28, 2016. 
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Site Reports – Middle Reach 
 
The Middle Reach of the river extends from cross section (XS) 33 at the upstream end to the BC 
Southern Railway Crossing (XS-17) at the downstream end. Material was removed from the 
Middle Reach both to maintain design flood capacity in the floodway and to decrease the volume 
of sediment moving into the Lower Reach. Both sites selected for sediment removal in Middle 
Reach in 2016, Bergman Bar and Railway Bar, were located within lands administered by the 
Provincial Crown. These two locations were selected as they presented accessible, feasible 
options that showed a comparatively low environmental impact. The total planned yield from the 
Middle Reach was 12,800 m3; however, the actual volume of excavated material was 18,593 m3, 
or 145% of plan. 
 

Bergman Bar (16-23L) 

Plan 

The Bergman Bar sediment removal site was located on the left side of the main channel at XS-
23 (Figure B1). The site was accessible via Bergman Road by crossing over the Vedder River 
setback dyke and continuing approximately 200 m to the bank. Material was to be stored at 
Bergman stockpile site located adjacent to the excavation site.  
 
The excavation was designed to be 135 m long, 25 m wide and 4 m deep from the surface of the 
bar with an anticipated removal volume of 9,600 m3. 
 
 

 
Figure B1: Layout of 2016 Bergman Bar (16-23L) sediment removal project. Photo taken March 19, 2016, draft 
plan – April 5, 2016. 
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The intent of the design was to prevent sediment from moving downstream into the freeboard 
limited section of the river. The design of the site was similar to previous excavations at this 
location. This site was selected because it tends to refill in approximately the same configuration 
each time it is excavated and can be accessed with minimal difficulty and does not appear to 
cause impacts outside the footprint when excavated in accordance with the established 
guidelines. 

 
The excavation was designed to maintain the bar’s configuration and refill over time. The 
upstream boundary of the excavation was established downstream from the bar head in 
accordance with the guidelines. The pit was designed with a 5:1 slope at the upstream end to 
ensure stability of the bar during higher flows and protection of riffle, glide tail and eddy pool 
habitats located near the upstream end of the excavation. A buffer was left at the downstream 
end of the bar to help retain the alignment of the main and secondary channels. The river edge of 
the pit was designed with a 1:1 slope with the expectation that the berm would collapse into the 
pit during higher flows. The remaining edges were designed to have a 1.5:1 slope. An inflow 
opening was located at the upstream end of the excavation and an outflow was located at the 
downstream end. Each opening was approximately 20m wide allowing sufficient capacity for fish 
movement through the site. The third opening at the downstream end of the excavation was 
designed to direct flow to the left bank side channel. 
 
A habitat channel excavation was proposed along the left bank upstream and downstream of the 
main pit. This work was intended to provide habitat that is independent of the surface flow at the 
upstream end of the bar by deepening the left bank side channel to maintain sub-gravel flow.  
The upstream surface connection tends to be in a zone of aggradation so the design was 
intended to assure flow even if the inlet flow was cut off. The purpose was to improve rearing 
capacity, provide additional Chum Salmon spawning habitat and reduce the potential for fry 
stranding. A small scalp has been appended to the habitat excavation to improve gravel yield. 
 
The channel along the left bank was expected to be dry at the time of excavation so a wetted 
channel crossing was not required. 

Implementation 

A site meeting was held on August 18 to discuss access construction, site layout and excavation 
strategies as well as safety and environmental concerns. Conditions at the site provided for a 
wider excavation (Figure B2) than originally planned which contributed to the volume increase for 
this site. 
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Figure B2: 2016 Bergman Bar (16-23L) construction drawing. Photo taken March 19, 2016, drawing – August 19, 
2016. 

 
Activities at this site began on August 18th with construction of an access ramp from the left bank. 
Material to build the ramp was taken from the scalp area at the downstream end of the 
excavation. One excavator, one loader and three or two rock trucks were present on site 
throughout the period of the excavation. 
 
On August 19th, fry salvage and gee trapping were conducted within an isolated pond that was to 
be part of the left bank habitat channel enhancement. The results are presented in Table B1 and 
Table B2.  
 
Table B1: Fish salvaged at Bergman Bar side channel 

Date Fish species Number of fish 

August 19, 2016 Coho Salmon (Oncorhynchus kisutch) 7 

1st pass Cutthroat Trout (O, clarki clarki) 1 

 Sculpin (Cottus spp.) 12 

 Large Scale Sucker (Catostomus macrocheilus) 1 

 

2nd pass Coho Salmon (Oncorhynchus kisutch) 3 

 Cutthroat Trout (O, clarki clarki) 3 

 Sculpin (Cottus spp.) 4 

 Leopard Dace (Rhinichthys falcatus) 1 

   

3rd pass Sculpin (Cottus spp.) 4 

 Total number 36 

 
Once the area was cleared of salmonids, the downstream part of the excavation was initiated.  
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This included the area of bar downstream of main pit identified as “scalp” in Figure B2 as well as 
the footprint of the habitat channel. The channel was pre-excavated to near the water table with a 
12m width with final excavation of the wetted channel deferred to the end of the excavation. 
 
 
Table B2: Gee traps at Bergman Bar side channel 

Date Number of Gee traps Set time Fish species Number of fish 

August 19, 2016 15 9:45 – 15:30 
Coho Salmon/ 

Chinook Salmon 
53 

 
Excavation of the deep pit started at the downstream end with a 1.5:1 slope and continued 
upstream towards the access road. The pit excavation was completed on August 25th. Habitat 
channel construction and opening of the excavation was completed on August 26th. The 
downstream opening was completed first followed by the upstream opening.  
 
The habitat channel was constructed along the left bank and connected to the river at upstream 
and downstream ends. The excavation of habitat channel was intended to provide habitat that 
would be independent of the surface flow at the upstream end of the bar. Initial excavation was 
fitted to sub-gravel flow availability so that habitat value would be maintained in the event that the 
upstream opening was blocked by gravel. The section of the channel upstream of the ramp was 
excavated just prior to removing the ramp which was then excavated to deliver the desired 
surface flow. Several LWD structures were installed along the constructed habitat channel. 
Photos of these LWD structures and their GPS coordinates as well as habitat channel details are 
presented in Appendix B. 
 
The excavated habitat channel was 427m long by 12m wide providing a habitat improved area of 
5,124 m2. 
 

Summary  

The Bergman Bar excavation continued from August 18 to August 26, 2016. The volume of 
material removed was 14,433 m3 of the 9,600 m3 proposed which was 150% of the originally 
proposed volume from the site. Approximately 30% can be explained by the increased width with 
the balance coming from the material removed for the habitat excavation.   
 
Originally, it was planned to excavate a second pit outflow and connect it to the excavated habitat 
channel, however it was determined that this would direct too much flow to the habitat channel.  
Instead, a swale was excavated across the buffer strip between the excavation to replicate the 
pre-excavation condition. 
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Bergman Bar Photos 

 

   
 

 
 
 
 

   
 

 
 
 

   
 

 

B1: Bergman sediment removal site prior to work 

facing upstream. August 17, 2016. 

B2: Bergman sediment removal site prior to work 

facing downstream. August 17, 2016. 

B3: Access road constructed. August 18, 2016. 

 

B4: Scalping pit area along the river side. August 

18, 2016. 

B5: E-fishing prior to channel construction. August 
19, 2016. 
 

B6: Habitat channel construction. August 23, 2016. 
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B7: View of work activities from downstream end 
of site. August 24, 2016. 
 

B8: Upstream end completion with 5:1 slope. August 
25, 2016. 
 

B11: View of the completed excavation from 

downstream of the work. August 31, 2016. 

B12: Restored channel after access road 

decommission. August 31, 2016. 

B9: Outflow of completed site. August 31, 2016. B10: Inflow of completed site. August 31, 2016. 
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Railway Bar (16-19R) 

Plan 

Railway Bar is a narrow point bar located on the right bank on an inside bend of the river, 
upstream of the BC Southern Railway Bridge. The Railway Bar sediment removal footprint in 
2016 extended from about 20 m downstream to about 70m upstream of XS-19 (Figure R1). The 
site was accessible via Keith Wilson and Sinclair Roads and then along the setback dyke to the 
access road that runs west along the top of the armoured bank. Material was to be stored at the 
Hooge stockpile that is located just east of the access road between the armoured bank and the 
setback dyke. 
 
The excavation was designed to be 90 m long, 20 m wide and 3 m deep from the surface of the 
bar with an anticipated removal volume of 3,200 m3. 
 
 

 
Figure R1: Layout of 2016 Railway Bar (16-19R) sediment removal project. Photo taken March 19, 2016, draft plan 
– April 5, 2016. 

 
The site layout was similar to previous excavations at this location. The upstream boundary was 
located approximately 40 m downstream from the head of the bar and a 5:1 slope was prescribed 
for the upstream edge to ensure slope stability. The outer berm was designed with a 1:1 slope so 
that it would collapse into the excavation at higher flows. The inner edge, against the right bank, 
and the downstream edge were designed with 1.5:1 slopes. A 20m wide inflow was located at the 
upstream end to permit flow into the excavated area, and a corresponding 20m outflow opening 
was located at the downstream end. 
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The intent of the design was to trap gravel upstream of Railway Bridge and reduce the amount of 
gravel moving downstream into the reach of the river that is most freeboard limited. A secondary 
purpose was to increase channel capacity upstream of the Railway Bridge. 
 
The access route from the Hooge stockpile site to the Railway Bar location followed an existing 
road along the top of the armoured bank. In 2015, vehicle access to the bar was closed off and 
the old haul road was redeveloped as a trail. Access to the site did not require a crossing over a 
wetted channel. 
 

Implementation 

Site conditions were reviewed and the excavation layout was completed on September 8th. The 
excavation was laid out as originally planned; the modification was only the length increase which 
resulted in volume increase (Figure R2). Marking stakes were employed at all inflection points in 
the site layout and a flagging tape was used to confirm dimensions. 
 

 
Figure R2: 2016 Railway Bar (16-19R) construction drawing. Photo taken March 19, 2016, drawing – September 8, 
2016. 

 
Excavation started at the upstream end on September 9th, after construction of a small access 
ramp and a site meeting to review environmental requirements and safety. The upstream end 
was excavated to a 5:1 slope and then excavation continued downstream towards the access 
road. The machinery used on the site included an excavator and a loader. Initially two to three 
dump trucks were employed but these were later replaced with rock trucks. 
 
The work continued for four days and was completed on September 13th. Although a provision 
had been included in the plan to access the upstream opening from the bank, this was 
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determined not to be necessary as the profile along the bar was flat. The upstream end opening 
(inflow) was accessed first by walking the excavator along the outer berm. Next, the habitat 
channel along the right bank was enhanced with the shallow excavation of a series riffles. The 
downstream pit opening was then completed.  

Summary 

The Railway Bar excavation continued from September 9th to September 13th, 2016. The volume 
of material removed was 4,160 m3 of the 3,200m3 proposed which was 130% of the expected 
volume from the site. 
 
The completed excavation had sufficient flow through the pit and the habitat channel, and 
directing flow to the right bank provided a modest but effective increment to the habitat value in 
this area. The bank downstream of this site has high quality overhanging vegetation and channel 
complexity which supports chum spawning. No LWD was available at this site. 
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Railway Bar Photos 

 

   
 
 
 
 

   
 

 
 
 

   
  

R1: Railway sediment removal site prior to work 
facing upstream from bar access point. September 8, 
2016. 
 
 
 
 
 
 
 
 

R2: Railway sediment removal site prior to work 
facing downstream from bar access point. 
September 8, 2016. 

R3: View of from the downstream end of the bar 
showing the access road at left.  September 10, 

2016. 

R4: Beginning of excavation at upstream end with 

5:1 slope. September 10, 2016. 

R5: View of work activities from upstream end of 
site. September 10, 2016. 
 

R6: Ongoing work activities, at downstream end. 
Excavation is near completion. September 12, 2016. 
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R7: Downstream end completion with 1.5:1 slope. 

September 13, 2016. 

R8: Inflow of the completed site. September 16, 
2016. 
 

R9: Outflow of the completed site. September 16, 
2016. 
 

R10: View of the completed excavation from the 
downstream end.  September 16, 2016. 
 

R11: Habitat channel enhanced at the right bank. 
September 13, 2016. 
 

R14: Restored access road. September 13, 2016. 
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Site Reports – Lower Reach 
 
The Lower Reach of the river extends from the BC Southern Railway Crossing (XS-17) to the 
upstream end of the Vedder Canal (XS-1). Hydraulic modelling of the river has indicated that the 
freeboard capacity of the right dyke is limited in the Lower Reach. One site, Yarrow Bar, was 
determined to be feasible for sediment removal in this reach with a planned volume of 14,300 m3. 
The site was located on lands administered by the City of Chilliwack. The volume removed from 
the Lower Reach in 2016 was 16,566 m3 which accounts for 116% of the estimated removal 
volume. 
 

Yarrow Bar (16-13L) 

Plan 

The Yarrow Bar excavation was positioned on the left side of the main channel between XS-13 at 
the upstream end and XS-12 at the downstream end (Figure Y1). The site was accessible from 
the north end of Wilson Road. Removed sediment was to be stored at the Wilson Road stockpile 
site immediately adjacent to the excavation. Wilson Road stockpile is limited by presence of 
Yarrow Water Works wells which require a 30m setback, however, with the smaller volume 
proposed in 2016, compared to 2014 which fit only marginally within the acceptable use area, the 
usable area of the stockpile was expected to be sufficient. 
 
 

 
Figure Y1: Layout of 2016 Yarrow Bar (16-13L) sediment removal project. Photo taken March 19, 2016, draft plan – 
April 5, 2016. 
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The planned excavation was 85m long, 60m wide and 3m deep from the surface of the bar with 
an anticipated removal volume of 14,300 m3.  
 
This general area is excavated regularly and is usually at or near the freeboard limited zone. 
Thus, this excavation served a dual purpose of trapping sediments and contributing to increased 
floodway capacity in freeboard-limited zone. In addition, it was also expected to continue 
mitigating the bank erosion concern downstream by directing flow more centrally within the 
channel instead of towards the left bank.   
 
The layout of the 2016 excavation consisted of one deep pit. A 5:1 slope at the upstream edge of 
the excavation was prescribed to provide stability during higher flows and to prevent erosion of 
the head of the bar. The right side of the pit was designed with a 1:1 slope to allow the berm to 
collapse into the excavation at higher flows, and the remaining slopes were 1.5:1. Two openings, 
20 m wide, were prescribed to permit flow in and out of the excavation and to allow fish to move 
freely through the site. A third opening, at the downstream end of the excavation was designed to 
direct flow into the downstream end of the secondary channel and was expected to be a shallow 
riffle type opening.   
 
A 4m buffer zone between the left bank side channel and the pit was prescribed. Habitat 
excavation upstream and downstream of the site designed to improve flows along the left bank. 
Abundant LWD on site was available to be used on site and to be provided to DFO for an 
enhancement project adjacent to the stockpile site. 
 
Use of one or more culverts was anticipated for crossing the wetted channel at the right bank 
where the ramp down to the bar was proposed.  
 

Implementation 

The excavation site was laid out on August 22nd using flagging, stakes and survey paint. An 
adjustment of the perimeter was made during the layout of the site in order to field fit the key bar 
features identified in the original plan. A slight increase of width and depth resulted in volume 
increase from 14,300 m3 to 17,750 m3. Figure Y2 shows the revised plan. 
 
Prior to beginning work on August 27, a site meeting was held to discuss environmental 
requirements and the implementation of the project design. It had been arranged to use the part 
of the Wilson Road Stockpile area that was outside the 30m setback. The setback area was 
marked off prior to the start of hauling and logs that had been stored within the stockpile area 
were moved to provide a perimeter for the foot of the stockpile.  
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Figure Y2: 2016 Yarrow Bar (16-13L) construction drawing. Photo taken March 19, 2016, drawing – August 24, 
2016. 

 
The work on the bar started with building the access ramp, clearing the site and moving woody 
debris aside until for habitat use at the end of the excavation. Excavation began on August 29th, 
2016 starting with scalping the area. This continued to the next day, August 30th, when the 
excavation of the deep pit was also started with a 5:1 slope at the upstream end. The excavated 
material was initially piled on site, and then loaded into trucks the next day to be hauled to the 
stockpile site. One excavator, one loader, and 2 rock trucks were regularly present on site. As the 
work continued, the excavator removed material from the pit to a temporary pile and the loader 
was used to load the trucks. This allowed the material to drain before being transported to the 
stockpile. On September 2nd, the operator constructed berms at upstream outside edge to 
mitigate risk of water breaching the pit from the main channel in the event of rising water levels.  
 
As the excavated pit extended closer to its downstream end, water percolating from the ground 
into the small pool remaining from the 2014 excavation and located immediately downstream of 
the 2016 excavation was noted to contain silt. Turbidity was measured and the results are 
presented in the table below. 
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Table Y1: Turbidity measurements taken at Yarrow Bar excavation site on September 1st, 2016 

Sampling location Turbidity (NTU) 

1. At location of silty water percolation 327 

2. Mid-pool 48.8 

3. Prior to outflow from secondary channel to main 
channel 

28.1 

4. Main channel (for baseline comparison) 1.7 

 
The value for sampling station 1 was very high, and likely representative of water within the 
excavation that was close to the direct action of the excavator. The mid-pool excavation was less 
than 10m away from the point where percolation entered the pool. This rapid decrease would be 
due to a combination of immediate settling of suspended sediment and dilution. The area was 
checked and no evidence of fish or other species in distress was observed. Fish, mostly 
Longnose Dace, were seen throughout the pool and downstream sub-gravel fed microchannel.  
 
It seems likely that, as excavation proceeded, the turbid water of the pool intersected a zone of 
sub-gravel percolation and thereafter delivered some turbid water from the pit. As the turbidity 
discharge was minor in its effects and did not have a detrimental effect beyond the work zone, the 
work continued. The turbidity in the pit work zone cleared quickly once the excavation was 
complete and opened to the flowing water of the main channel. The secondary channel also 
received a significant portion of the flow. This is a good example of the environmental site 
monitoring which includes turbidity measurement to ensure that the contractor receives good 
direction to prevent any harmful habitat effect.   
 
Work continued until September 7th when the deep pit was completed and excavation of two 
habitat channel sections began. The downstream section, which was dry, was enhanced by 
providing some deeper pools, separated by areas of riffle. The upstream section was excavated 
to restore surface flow to the left bank channel. As with the Bergman Bar habitat channel, this 
work was intended to increase the groundwater fed habitat value to provide reliable habitat for 
spawning and rearing salmonids and to supplement this with surface flow that while beneficial, 
was at risk of being cut off due to infilling. The middle section that was already wetted and 
contained salmonids was left in its original condition except that flow was restored. Three LWD 
structures were installed along the left bank side channel downstream of the access ramp and 
two more were installed along the wetted portion of the left bank channel upstream of the access 
ramp. A few remaining high quality LWD pieces were donated to the DFO LWD stockpile 
adjacent to the City of Chilliwack’s gravel stockpile. Photos and more detail about the habitat 
works are contained in Appendix B.  
 
Site decommissioning was completed on September 8th, 2016. A 20m wide outflow opening was 
constructed first, followed by the excavation of a 20m inflow opening. A third riffle type opening at 
the downstream end of the excavation was constructed to improve fish habitat downstream by 
directing flow through the remnant of the 2014 excavation. LWD structures were placed 
immediately upstream (in the pit) and downstream of the third opening. The access ramp was 
removed allowing flow to the channel to be restored as a riffle. The upstream channel which had 
been previously excavated was opened last to admit surface flow to the whole channel. Photos of 
the LWD structures and their GPS coordinates are presented in Appendix B. 
 

Summary  

The Yarrow Bar excavation continued from August 27th to September 8th, 2016. The volume of 
material removed was 16,566 m3 of the 14,300 m3 proposed which was 116% of the expected 
volume from the site. 
 
The abundance of LWD presented a good opportunity for habitat enhancement. Seven LWD 
structures were placed at Yarrow Bar. Two sections of habitat channel excavation have improved 
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side channel flow and fish spawning rearing habitat. The upstream excavated channel was 
approximately 10m wide and 67m in length while the downstream channel was approximately 
89m by 10m providing a total of 1,560m2 of constructed habitat. The middle section, enhanced by 
placing LWD and increasing flow was approximately 120m x15m for an additional 1,800m2 of 
enhanced habitat. 
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Yarrow Bar Photos 

 

   
 

 
 
 

   
  
 
 
 

   
 

 
 

Y1: Yarrow sediment removal site prior to work 

looking upstream. August 26, 2016. 

Y2: Yarrow sediment removal site prior to work 

looking downstream. August 26, 2016. 

Y3: Bar access ramp constructed. August 29, 2016. Y4: Scalping of deep pit area. August 29, 2016. 

Y5: Yarrow Water Wells area protected with tape 

demarcation. August 29, 2016. 

Y6: Start of excavation at upstream end with 5:1 slope. 

August 30, 2016. 
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Y7: View of machinery and work activities on site. 

August 31, 2016. 

Y8: Work in progress. View from upstream end of 

site. September 7, 2016. 

Y9: Constructing of inflow opening to the main 
river followed by outflow opening completion. 

September 8, 2016. 

Y10: Third opening to the secondary channel at 
downstream end of the pit constructed as a riffle 

feature. September 10, 2016. 

Y11: View of the completed excavation, looking 

towards outflow opening. September 10, 2016. 

Y12: Restored channel after access road 

decommission. September 8, 2016. 
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Site Reports – Canal Reach 
 
The Canal Reach extends from XS-1 downstream to Keith Wilson Bridge. One site, Keith Wilson 
Bar, was selected for sediment removal in this reach with a planned volume of 17,200 m3. The 
site was located on lands administered by the City of Chilliwack. The volume removed from the 
Canal Reach in 2016 was 16,944 m3 which accounts for 99% of the estimated removal volume. 
 

Keith Wilson Bar (16-C26R) 

Plan 

The Keith Wilson Bar sediment removal site was located on the right side of the Vedder Canal, 
approximately 150m downstream of Keith Wilson Bridge. The excavation footprint extended 
downstream of XSC25 and upstream of XSC26 (Figure KW1). The site was accessible from the 
east end of Keith Wilson Bridge. Material was to be stored at Greendale stockpile. 
 
The excavation was designed to be 190m long, 35m wide and 3m deep from the surface of the 
bar with anticipated removal volume of 17,200 m3.  
 

 
Figure KW1: Layout of 2016 Keith Wilson Bar (16-C26R) sediment removal project. Photo taken March 19, 2016, 
draft plan – April 5, 2016. 

 
The main objective of the excavation project was to reduce the risk of dyke overtopping upstream 
by improving the backwater profile. Habitat benefits were expected from an improved outflow 
channel for the pump station and from the right bank habitat channel excavation.  
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The layout of the Keith Wilson Bar excavation consisted of one deep pit. A standard 5:1 slope 
along the upstream edge of the excavation was prescribed to provide a stable feature during 
higher flows and to limit erosion at the head of the bar. All the remaining slopes were 1.5:1. Two 
standard openings, 20m wide, were prescribed to permit flow and to allow fish to move freely 
through the site. A third opening at the upstream end of the pit was designed as a wide riffle to 
add habitat complexity and permit additional flow through the pit. The fourth opening at the 
downstream end of the excavation was designed to connect pit outflow to the constructed pump 
station outflow channel. 
 
Use of one or more culverts was anticipated for crossing the wetted channel at the right bank 
where the ramp down to the bar was proposed.  

Implementation 

A site meeting was held prior to the start of the project on the morning of September 6. Plans for 
the implementation of the work were discussed and the safety and environmental standards were 
reviewed. The site was laid out as originally planned except that the measured length was 
approximately 30m longer resulting in a projected construction volume of 18,500 m3 (Figure 
KW2).  
 

 
Figure KW2: 2016 Keith Wilson Bar (16-C26R) construction drawing. Photo taken March 19, 2016, drawing – 
September 7, 2016. 

 
Activities at this site began on September 6th with the excavation of a new outflow channel at the 
pump station and the installation of an access ramp down from the right bank under the bridge. 
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The ramp was completed using gravel from within the excavation footprint. The outflow channel 
was tested and found to be slightly inadequate to carry the full outflow of the pump station with 
bank erosion noted at the upstream end of the excavation. The channel was deepened and a 
berm was constructed on the left side of the channel to ensure that the outflow did not breach the 
excavation pit when the pump station was running (6 times per day). Prior to work, the existing 
channel near the pump station was salvaged by seining. No salmonids were observed but other 
species were pushed by the net into areas not to be disturbed by the work. The species salvaged 
included 2 sculpins (Cottus spp.), 1 large-scale sucker (Catostomus macrocheilus), 2 crayfish, 2 
bullfrog tadpoles, and abundant stickleback (Gasterosteus aculeatus) and Northern pikeminnow 
(Ptychocheilus oregonensis). 
 
Excavation of the first two thirds of the pit proceeded from downstream to upstream until 
September 17th when heavy rains resulted in inundation of the excavation site. Work was held up 
until the site was again dry enough on September 23rd, 2016. The completed portion of the 
excavation remained slightly open to flowing water and having been fully inundated could have 
contained salmonids that were not salvageable. To restart the excavation safely, a strip was left 
and a small berm across the bar was created. A berm was also constructed across the upstream 
end of the riffle opening to ensure that section of the pit was not breached. Excavation then 
continued in an upstream direction to completion on September 28th. 
 
To decommission this site, the downstream opening was excavated first. It was decided not to 
excavate to the power station outflow channel as this would have flowed into the pit rather than 
out of the pit. Next, a section of the berm isolating the two parts of the excavation, to the limit of 
the excavator’s reach was removed. As a considerable amount of work remained to fully 
decommission the site the upstream and riffle openings were left for the following day. Turbidity 
data was collected during the main inlet opening at the upstream end and is provided in the table 
below.   
 
Table KW1: September 29th turbidity readings during pit opening 
Station Location Pre-opening Mid-opening Post-opening 

Time  ~9:00 am ~10:00 am ~11:30 am 

 
Immediately D/S 
of opening 

River 0.5 12.0 0.3 
 

Pit 48.4 58.7 48.8 
 

Midway along the 
pit 

River 0.3 7.2 0.9 
 

Pit 45.3 47.1 40.2 
 

Immediately 
below outlet 

River 2.2 23.9 27.3 

Pump station 
channel 

Channel 6.7 7.5 7.3 

50m D/S of outlet River 5.0 13.8 19.9 
 

100m D/S of 
outlet 
 

River not sampled 14.1 18.5 

150m D/S of 
outlet 

Along bank not sampled not sampled 18.5 
 

 ~20m off bank not sampled not sampled 0.9 
 

   
The turbidity data at this site illustrates the typical effects of opening an excavation to flowing 
water. Turbidity increases on the river side, outside of the excavation were minor and short lived 
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because the flow is generally directed into the excavation. The excavation had been left overnight 
so the pit area would have cleared however, turbidity was higher in the upper half of the pit 
because of the disturbance of the opening. The flushing of the excavation with clear water is 
usually complete within a few hours but this is dependent on flow rates that varies mainly with the 
elevation difference between the inlet and outlet. The plume of turbidity at the exit is slowly diluted 
but is often confined to the bank as evidenced by the low reading 20m off the bank. The turbid 
plume can be seen downstream of the excavation usually until a river feature such as a riffle 
induces more aggressive mixing. Due to the relatively low values, short duration, and 
confinement of the turbid water to the bank (allowing fish to avoid the turbid water), this turbidity 
event is not considered to be significantly detrimental. 
 
Once the openings were complete, work continued on the habitat channel along the right bank. 
This was opened to flow upon removal of the ramp. A plan to use excess LWD from the bridge 
pier was scrapped because the LWD present at the pier already provided a scoured opening to 
the upstream end of the channel. The habitat channel was 145m in length and approximately 5m 
in width, providing a new habitat feature of approximately 725m2. 
 
Decommissioning of this site included grooming of the bar surface where truck activity had 
created an accumulation of finer sediments, removal of fines collected in a settling pond adjacent 
to the right bank concurrently with constructing the habitat channel, removing the ramp and 
removing accumulated material around the haul road under the bridge. Due to the finer material 
at this excavation site as well as the practice of loading directly from the excavation to the trucks, 
rather than to a temporary pile as was more common at the upstream sites, there was an 
accumulation of mud churned up by the truck tires as well as some ponded silty water. Despite 
this, the site was well managed by the contractor and there was no release of sediment or 
sediment laden water to the flowing river. The contractor and monitors were diligent about 
ensuring that the spillage from the trucks flowed back into the pit or to the temporary pond near 
the foot of the ramp.   
 
To improve public perception and help further reduce risk of silt entry into the river, it is 
recommended that more regular removal of mud from the access road section under the bridge 
be incorporated into future removals at this site. The contractor could also rely more on a 
temporary pile of drained material to partially fill trucks in a manner that would allow a drier site. 

Summary 

The Keith Wilson Bar excavation continued from September 6th to September 29th, 2016. The 
volume of material removed was 16,944 m3 of the 17,200m3 proposed which was 99% of the 
expected volume from the site.  
 
A temporary breach of the excavation as well as the need to deal with outflows from the pump 
station delayed the project and required that the full-time frame of the extension was needed to 
complete the project.  
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Keith Wilson Bar Photos 

 

   
 

 
 
 

   
  
 
 
 

   
 

KW1: Keith Wilson sediment removal site prior to 

work looking upstream. September 6, 2016. 

KW2: Keith Wilson sediment removal site prior to 

work looking downstream. September 6, 2016. 

KW3: Bar access ramp constructed. September 6, 
2016. 

KW4: Channel at pump station salvaged by seine net. 
September 6, 2016. 
 

KW5: Pump station outflow channel constructed. 

September 7, 2016. 
KW6: Pump station water release. September 7, 2016. 
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KW7: Work in progress. View from downstream end 

of site. September 14, 2016. 

KW8: Berm constructed at upstream end and along 
the river to continue excavation after heavy rain. 

September 23, 2016. 

KW9: Constructed outflow opening to the main 

river. September 28, 2016. 

KW10: Constructed inflow opening to the main river. 
September 28, 2016. 
 

KW11: View of the completed excavation from 

upstream of the work. September 29, 2016. 

KW12: Access road decommission. September 29, 

2016. 
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Conclusion 
 
In 2016, two sites from the Upper Reach (Giesbrecht Bar and Lickman Bar), two sites from 
Middle Reach (Bergman Bar and Railway Bar), one site from Lower Reach (Yarrow Bar), and one 
site from Canal Reach (Keith Wilson Bar) were completed as part of the Vedder River sediment 
removal program. 
 
The total volume authorized to be removed was 105,350 m3. The actual volume of sediment 
removed from the Vedder River in 2016 was 92,485 m3, or 88% of the target volume approved by 
the regulatory agencies and the Vedder River Management Area Committee.  
 
The following table provides the schedule and volume summary of the completed excavations. 
 

 
 
 
The 2016 sediment removal program achieved an 88% overall removal volume. The D/S Rail 
Bridge Bar was not completed due to accessibility issues between the sediment bar and the haul 
route. The remaining six (6) sites achieved at-or-above proposed volumes. This can be explained 
by higher volumes of material above the water level on the bars and diligence on the part of the 
contractor to reach full depths. In addition, when some of the bars (Lickman and Bergman) were 
field fit according to the project designs, the areas were found to be greater. With an expectation 
of target shortfalls, these minor discrepancies were not considered to be important. This could be 
addressed in future with pre-excavation surveys and firm target volumes. However, this is not 
included as a recommendation in this report as it would not likely improve habitat outcomes.  
Achieving depth targets for an individual excavation is also difficult and could lead to higher costs 
for removal.   
 
Although the hydraulic modeling did not show a large increase in sediment present, erosion in a 
few areas appears to have offset the aggradation at some of the bars. As a result, there were 
higher bar surfaces than expected and individual bars were larger and more accessible. Only one 
site, Lickman Bar, required installation of 2 small culverts for channel crossing. All others were 
dry. 
 
Generally, the sediment removal program for 2016 proceeded well, meeting targets and objective 
for both sediment removal and fish habitat creation. Every site included some habitat elements 
and unlike some years when certain projects are found not to be feasible or practical, all were 
able to be executed as planned.  
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Date and Signature Page 
 
 
The effective date of this report titled “2016 Vedder River Sediment Removal – 
Environmental Monitors Report” is December 7, 2016. 
 
 
 
 
 
Signed, 

 
Bruce F. Wright, BSc, MBA, RPBio   Dated: December 7, 2016 
 
 
 
 
Signed, 

 
Tatiana Kozlova, PhD, RPBio    Dated: December 7, 2016 
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Appendix A: Permits and Authorizations 
 

1) Fisheries and Oceans Canada Authorization – Paragraph 35(2)(b) Fisheries Act 

Authorization issued by the Department of Fisheries and Oceans (DFO) on July 22, 2016. 

File: 16-HPAC-00518. Issued to the City of Chilliwack. 

2) Fisheries and Oceans Canada Authorization – Notification of modifications to dates in 

conditions of Paragraph 35(2)(b) Fisheries Act Authorization 16-HPAC-00518. Issued to 

the City of Chilliwack. 

3) Water Sustainability Act Approval – Subsection 11(1) and 11(2) (Changes in and about a 

stream). File: 2004412. Issued to the City of Chilliwack. 
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Appendix B: Habitat Enhancement – Habitat Channels and LWD 
Placements 

 
LWD Placement – General 
 
Large Woody Debris placement at each site is dependent on supply of suitable logs, stumps and 
root wads. No anchors are employed due to the changing nature of the target placement 
locations and concerns that anchoring materials such as cable and ballast would detrimentally 
effect river conditions and constitute a safety hazard. As the activity is frequent and repeated with 
each excavation cycle, a percentage of washouts and other natural modifications are expected. 
GPS coordinates were recorded for each of the major LWD placements. Additional single stumps 
were keyed in upon occasion but where these were of poor quality or difficult to secure, they were 
not tracked. This section also includes photos and brief descriptions of habitat channels that were 
enhanced or added. 
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1: Giesbrecht Bar 
 
Photos of LWD placed at Giesbrecht Bar and GPS locations 
 

 
G1: LWD #G2016-1 – two pieces of LWD placed in scalped pit along the river side. 

 

 
G2: LWD #G2016-2 – several pieces of LWD placed in scalped pit along the bank side. Note a platform of 

boulders created upstream of LWD complex to enhance fish habitat. 
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G3: LWD #G2016-3 – two pieces of LWD placed in scalped pit along the bank side. Note a platform of boulders 

created downstream of LWD complex to enhance fish habitat. 

 

 

 

 

LWD Identifiers and GPS locations 

LWD ID GPS location 

G2016-1 10U 0573714 5438680 

G2016-2 10U 0573799 5438662 

G2016-3 10U 0573772 5438652 
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2: Lickman Bar 
 
Photos of LWD placed at Lickman Bar and GPS locations 

 

 
L1: LWD #L2016-1 –LWD structure placed along the bank side of the pit. 

 

 
L2: LWD #L2016-2 –LWD structure placed along the bank side of the pit upstream of LWD #L2016-1. 
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L3: LWD #L2016-3 –LWD structure placed along the bank side of the pit upstream of LWD #L2016-2. 

 

 

 

 

 
L4: LWD #L2016-4 –LWD structure placed in microchannel downstream of southwest outlet. 
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L5: LWD #L2016-5, LWD #L2016-6, and LWD #L2016-7 – Three LWD structures placed along excavated habitat 

channel. 

 
 

 

LWD Identifiers and GPS locations 

LWD ID GPS location 

L2016-1 10U 0572489 5438874 

L2016-2 10U 0572500 5438874 

L2016-3 10U 0572514 5438875 

L2016-4 10U 0572466 5438797 

L2016-5 10U 0572460 5438876 

L2016-6 10U 0572448 5438867 

L2016-7 10U 0572428 5438883 
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Lickman Bar Habitat Channel Enhancement 
 
A habitat channel was constructed downstream of excavation to connect flow from the deep pit to 
the secondary channel to maintain it flowing to the right. 
 
 

 
Habitat channel construction and placement of LWD. September 27, 2016. 
 

 
 

 
Deep pit outflowing into newly constructed habitat channel. September 27, 2016. 
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View of completed habitat channel looking downstream. September 27, 2016. 
 

 

 
Habitat channel connected to the secondary channel and flowing to the right. September 27, 2016. 
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3: Bergman Bar 
 
Photos of LWD placed at Bergman Bar and GPS locations 
 

 
B1: LWD #B2016-1 –LWD structure placed downstream along left bank habitat channel. 

 

 
B2: LWD #B2016-2 –LWD structure placed along left bank habitat channel upstream of LWD #B2016-1. 
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B3: LWD #B2016-3 –LWD structure placed along left bank habitat channel upstream of LWD #B2016-2. 

 
 
 
 

LWD Identifiers and GPS locations 

LWD ID GPS location 

B2016-1 10U 0570619 5438437 

B2016-2 10U 0570625 5438445 

B2016-3 10U 0570727 5438583 
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Bergman Bar Habitat Channel Enhancement 
 
A habitat channel was excavated along the left bank to improve rearing capacity, provide 
additional Chum Salmon spawning habitat and reduce the potential for fry stranding. This work 
was intended to provide habitat that is independent of the surface flow at the upstream end of the 
bar and will maintain sub-gravel flow in case the inlet flow cut off. 
 
 
 

 
Habitat channel construction work in progress looking upstream. August 26, 2016. 

 

 
Habitat channel construction. Pools and riffles structures applied. August 26, 2016. 
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View of completed habitat channel at upstream connection to the river. August 31, 2016. 
 

 
Completed habitat channel looking downstream. August 31, 2016. 

 
View of completed habitat channel at its downstream connection to the river. August 31, 2016. 
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4: Railway Bar 
 
Railway Bar Habitat Channel Enhancement 
 
Excavating the downstream corner of the pit along the bank to maintain habitat values of the 
small channel downstream of the excavation provides a simple enhancement that can be 
maintained on a regular basis. 
 
 

 
Right bank side channel before enhancement, looking upstream. August 13, 2016. 

 
 
 

 
Right bank side channel after enhancement, looking upstream. August 13, 2016. 

 
 



  

 - 60 - 

5: Yarrow Bar 
 
Photos of LWD placed at Yarrow Bar and GPS locations 
 

 
Y1: LWD #Y2016-1 – one piece of LWD placed along the bank side at downstream end of the pit. 

 
 

 
Y2: LWD #Y2016-2 – two pieces of LWD placed downstream of the pit near the third opening. 
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Y3: LWD #Y2016-3 –LWD structure placed along left bank side channel downstream of access ramp.  

 

 
Y4: LWD #Y2016-4 –LWD structure placed along left bank side channel downstream of LWD #Y2016-3.  
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Y5: LWD #Y2016-5 –LWD structure placed along left bank side channel downstream of LWD #Y2016-4.  

 
 

 
Y6: LWD #Y2016-6 –LWD structure placed along left bank side channel upstream of access ramp. Unlike more 
typical LWD placements, LWD #Y2016-6 and -7 were placed with the rootwad buried and the stem overhanging 
the channel.  This avoided the need to disturb the flowing channel but still provided excellent cover. 
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Y7: LWD #Y2016-7 –LWD structure placed along left bank side channel upstream of LWD #Y2016-6. 

 
 
LWD Identifiers and GPS locations 

LWD ID GPS location 

Y2016-1 10U 0569562 5437851 

Y2016-2 10U 0569546 5437846 

Y2016-3 10U 0569556 5437835 

Y2016-4 10U 0569534 5437828 

Y2016-5 10U 0569521 5437822 

Y2016-6 10U 0569634 5437865 

Y2016-7 10U 0569663 5437876 
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Yarrow Bar Habitat Channel Enhancement 
 
Two habitat excavations upstream and downstream of the site were implemented to improve 
flows along the left bank. 
 
Upstream habitat excavation photos: 
 

 
Upstream excavation site prior to work. September 7, 2016. 
 
 

 
Upstream habitat excavation, work in progress. View towards left bank side channel. September 7, 2016. 
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‘Riffle structure’ connection to the river at the upstream end of habitat excavation. September 8, 2016. 
 

 
Completed upstream habitat excavation. View towards left bank side channel. September 10, 2016. 
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Downstream habitat excavation photos: 
 
 

 
Left bank side channel widening. View upstream. September 8, 2016.  

 
 

 
Left bank side channel reconnection with a ‘riffle structure’ after access ramp decommission. September 8, 2016. 
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6: Keith Wilson Bar 
 
A habitat channel along the right bank was excavated to improve flow and retain a habitat edge 
along the bank.  
 
 

 
Construction of a habitat channel along the right bank. September 29, 2016. 

 

 
Habitat channel connected to the pit, looking from upstream of work. September 29, 2016. 
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Habitat channel completed, looking downstream. September 30, 2016. 
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