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Prescription to Complete instream works at the new Palmerston Creek 
Bridge and Rehabilitate the upper 150 m of Reach1, Palmerston Creek 

1.0 Introduction 
 
Palmerston Creek has a long history of transporting large volumes of sediment, 
which has led to aggraded fish habitat as well as, contributed to channel 
aggrading in the Adam (sometimes referred to as the Eve) River. The sub-basin 
has been severely impacted by decades of forest harvesting.  This watershed 
has historically supported anadromous populations of coho, chum and pink 
salmon.  Assessments made prior to and during the winter of 2007 identified a 
number of problems in the Palmerston watershed regarding fish production.  
Some of the problems identified are: 
 
 

•   The undersized bridge over Palmerston Creek, under moderate-to-high 
flow conditions, acts as a hydraulic obstruction.  This in turn generates 
significant backwater effects.  Upstream bank erosion and scour, plus 
sediment deposits below and downstream of the bridge have been the 
consequences of hydrologic events over the years.  Before instream 
works up and downstream of the bridge crossing can be considered a new 
structure that will accommodate the flows and sediment transport is 
required. 

• Loss of rearing habitat (mainstem and off-channel) and over-wintering 
refuge. 

• Channel instability (channel widening, channel aggrading and severe bank 
erosion). 

• Upslope instabilities. 
During the fall of 2006 an application was made to the Land Based Investment 
Program of the Forest Investment Account (FIA) to replace the existing 
Palmerston Creek Bridge with an appropriately sized structure.  The bridge 
replacement was approved and the structure was replaced March 21 to March 
26, 2007.  Because the bridge was replaced outside of the fisheries window, 
instream works could not be completed.  Instream works that were not completed 
and additional works to be completed in the 2007 fisheries window are outlined in 
this document. 
 

2.0 Background  
 
• The existing bridge has been in place since the early 1980’s, and was 

installed prior to any of the channel containment works that were completed 
upstream of the crossing. 
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• Since its installation, the bridge has had a history of not being able to properly 
convey water, sediment and debris downstream. 

• The approaching channel banks on both sides of the drainage structure have 
experienced erosion and scour, and have been subjected to several 
applications of rock riprap bank reinforcements in order to prevent channel 
breaches (on both sides of the abutments) & maintain the channel in its 
current position. 

• Large in-channel alluvial sediment deposits (in the form of mid and point 
gravel bars) have developed upstream of the crossing, as the bridge is known 
to cause significant backwater effects. 

• At moderate-to-high water flow conditions, the bridge behaves more as a 
hydraulic restriction point where water, sediment and/or debris are artificially 
forced into and concentrated through the limited bridge opening. 

• As a result, the current drainage structure functions more as a “hydraulic 
choke” where the effective conveyance rate is restricted by the drainage 
structure’s available cross-section area. This usually compounds and 
exacerbates sediment supply and channel deposition issues, because often 
large deposits of sediments occur immediately downstream materials are 
quickly dropped out of suspension as soon as the stream power and energy 
levels decrease downstream of the crossing.  

• The existing Palmerston Bridge is a conventional stream crossing application 
that is not suited to the geologic conditions it has been positioned in.  Field 
evidence indicates that the bridge crossing does not respect the existing 
channel conditions and the overriding depositional nature of the lower 
Palmerston Creek.  The existing bridge is in effect disconnected from the 
reality that it is situated within a large alluvial fan complex.  This drainage 
opening must be able to effectively handle a drainage system that has a 
relatively large sediment supply.  However, the existing drainage opening is 
undersized both vertically and horizontally. 

• Upstream and downstream of the crossing, the channel is also beginning to 
show signs of over-meandering, which often leads to breaching and sudden 
channel shifting events as the channel realigns itself along a more 
hydraulically efficient course.  On December 8, Palmerston Creek was 
observed to have breached the right bank approximately 60 m downstream of 
the bridge crossing.  The flow was discharging into the riparian zone out onto 
an old spur road and terminated on a left bank flood plain of the Adam River 

 
 
Fisheries Effect 
 
• Chronic channel aggrading of the stream both up and downstream of the 

bridge crossing would be a low flow barrier to fish passage. The deposition of 
excessive bed load has likely caused; 
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• Infilling of the interstitial spaces of coarser substrate which causes 
depressed insect production in the summer and loss of winter 
rearing refuge and protection during storm events. 

• Stranding of rearing salmonids, which can lead to mortality from 
high water temperatures in the summer, predation and pools drying 
up. 

• Loss of pool habitat. 
• Poor egg to fry survival when spawning habitat dewaters in 

aggraded sections of the channel. 
 
• Under certain conditions, the limited drainage opening restricts the returning 

fish’s ability to access suitable spawning habitat upstream of the bridge 
crossing.  While not necessarily a total obstruction to fish passage, the 
hydraulic resistance levels within the lower stream sections are certainly 
elevated by the undersized drainage structure. 

 

3.0 Location 
 
The Palmerston Creek Watershed is located on eastern Vancouver Island about 
24km West of the village of Sayward (Figure 1).  Palmerston Creek is a 3rd order 
stream and drains 30.3 km2 (Chapman, 1997).  The creek flows northeast and 
then northwest draining into the Adam River approximately one kilometer 
upstream of Johnstone Strait.  

4.0 Objectives 
 
Before any restoration could occur up or downstream of the existing Palmerston 
Creek bridge a new structure was required that could accommodate the hydraulic 
and channel dynamics that exist along the lower reaches of Palmerston Creek.  
The existing structure was replaced with a 30.48 m bridge in March of 2007.  
Because the installation occurred outside of the fisheries window the new bridge 
segment had to remain isolated until the 2007 fisheries window opens. 
 
The primary objectives of this project are to: 
1. Complete the instream works at the new bridge crossing. 
2. Prepare a prescription to rehabilitate the fish habitat up and downstream of 

the new bridge structure. 

5.0 Rationale 
 
The Palmerston Bridge was a unique situation, which was more about the 
impacts this bridge was having on fish and fish habitat up and downstream of the 
existing structure than a fish passage issue at the site. 



   
M.C. Wright and Associates – Prescription to Complete instream works at the new Palmerston Creek 
Bridge and Rehabilitate 150 m of Reach1, Palmerston Creek – “Final Report”   
  5 

 
The assessment of Palmerston Creek determined that severe channel aggrading 
caused by the undersized bridge crossing needed to be addressed before other 
works could occur in the mainstem.  
To increase the transport capacity in the vicinity of the bridge and ultimately 
eliminate aggrading of the stream channel, the existing structure needed 
replacement, the channel bed lowered and the right bank raised and armored.  
Completion of the above will ensure year round access for juvenile and adult 
salmonids as well as create more stable spawning and rearing habitat in the 
vicinity of bridge crossing.  

6.0 Assessment Works 
 
In January of 2007 the Palmerston Creek bridge site was surveyed by Stonecroft 
Project Engineering to develop design plans for replacement of this bridge.  Data 
collected during the survey was also used to develop the prescription to restore 
the channel up and downstream of the bridge.  Details of the proposed works are 
presented in Drawings 0737-19 A1-1 and 0737-19 A1-3.   

7.0 Prescriptions 
 
The primary objective of this prescription involves completing the instream works 
below the new bridge span over Palmerston Creek and redefining the channel 40 
m upstream and 110m downstream of the bridge. The mainstem channel bed will 
be lowered and the right bank bend will be built up and armored, confining flows 
and eliminating water from migrating into areas unsuitable for spawning and 
rearing.  The new bridge crossing and the rehabilitation of the channel should 
reduce or eliminate aggrading in the vicinity of the bridge which will create more 
stable spawning and rearing habitat, resulting in a net gain in fish production.  
 

7.1 Accessing the Work Site 
 
A temporary access road will have to be constructed down the right bank gravel 
bar below the bridge to allow equipment access to the worksites.   
 

7.2 Isolating the Site (Managing Flows) 
 
The work area must be isolated to ensure silt-laden water does not enter the fish 
bearing reach downstream of the worksite during construction. The upstream end 
will require construction of a cofferdam and piping or pumping water around the 
site to allow works to occur in the dry as much as possible.  See Environmental 
Measures. 
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 All wetted areas within the work area must be salvaged and fish moved to 
habitat above the work area.  Barrier nets (up and downstream) will be installed 
to keep fish from migrating back into the work area. 
 

7.3 Completing works under the new bridge 
 
To establish flow under the camp side of the Palmerston Bridge, materials 
blocking the inlet and outlet of this section of the bridge will have to be removed 
and the bed elevation lowered to 96.5 m (Plate 1).  This will require removing all 
material between the existing channel and the camp side bridge abutment (up 
and downstream).  All riprap armor upstream and downstream of the bridge will 
be removed and stockpiled.  This material will be used in armoring the relocated 
stream banks. 
 

 
Plate 1. Aerial view of the new Palmerston Creek Bridge showing the 
section of the bridge that remains isolated from the main channel.   
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7.4 Grading the Site 
 
 A total of 150m of the Palmerton Creek mainstem will be rehabilitated.  The 
mainstem elevation will be lowered to an elevation of 96.50 from 0+25 to 0+150. 
The depth of the excavations will range from 0.5m to 1.0m. The channel bottom 
widths will vary from 5 to 7 meters with 1.5:1 bank slopes.  The volume of 
material to be removed from the channel will be approximately 480 m3.  
 
A berm will be constructed along the outside bend of the stream channel 
downstream of the bridge (0+043 to 1+150) with material excavated from the 
stream channel.  The berm will be armored with 0.2 to 1.4 m riprap as specified 
in drawing 0737-19 A1-1.  Approximately 620 m3 will be required for armoring the 
berm below the bridge.   

The gravel bar upstream of the Palmerston Creek bridge (left bank) will be 
scalped to an elevation of 97.5m to provide a better flow pattern through the new 
structure (Drawing 0737-19 A1-1). 

8.0 Environmental Measures 

8.1 Equipment and Fuels in Sensitive Areas 
 

• Construction will adhere to terms and conditions of the Environmental 
Management System (EMS). 

• Emergency spill response kits (one for each piece of equipment) will be 
on-site at all times.  Absorbent pads will be kept on all equipment working 
near stream crossings.  Two oil containment booms must be deployed 
in Palmerston Creek downstream of the work site before works 
commence.  The contractor should have 60 m of 12.5 cm diameter oil 
boom on-site for this project and oil absorbent pads (200 X 2 liter 
absorption capacity).  

• All spill containment supplies must be readily accessible at each work site. 
• The designated BCTS Representative will inspect all of the equipment 

before it is moved onto the construction site.  Any equipment that is not 
approved will not be allowed on the worksite until it has been repaired to 
the satisfaction of the BCTS representative.  

• Equipment will be in good repair, hoses and fittings will be in good 
condition and operators will inspect their equipment daily for oil leaks.   
Any leaks will be repaired immediately.  No refueling or maintenance will 
take place near the bridge crossings listed in the section Designated 
Stream Crossings.  The BCTS representative will inspect all equipment 
daily.   



   
M.C. Wright and Associates – Prescription to Complete instream works at the new Palmerston Creek 
Bridge and Rehabilitate 150 m of Reach1, Palmerston Creek – “Final Report”   
  8 

• Fuel will be stored in designated sites.  This is addressed in EMS, WHMIS 
or TDG regulation or policy statements. Pick-up trucks with small TDG 
tanks must follow the statutory requirements and recommended practices 
outlined in the “Field Guide to Fuel Handling, Transportation and Storage, 
2002.”  The fuel containment sites must be identified on a map. 

• Fuelling and maintenance will occur outside fisheries sensitive zones. 
• Fuelling of trash pumps is permitted on-site if a proper fuel containment 

site is set up for each pump.  Pumps should be situated as far from the 
channel as possible. 
Absorbent pads must be 
placed in the 
containment area 
surrounding each pump.  
See photographic 
example. The 
environmental monitor 
can assist the contractor 
in determining the best 
fuel containment option 
for the site.  The 
containment site(s) must 

be inspected daily.  
• It is the contractor’s responsibility to transport used oil, used oil absorbent 

pads, rags, filters and booms to a certified disposal site.  Documentation 
will be required proving that the waste oils and fuels were received by a 
certified disposal site. 

 

9.0 General 
  

• Water quality along and within the construction area will be maintained in 
general by installing mitigative measures identified in this document or 
those determined necessary by the Environmental Monitor. 

• Contractors will adhere to BCTS “Wet Weather Shutdown Procedures”.  
• The BCTS representative will identify the location for disposal of 

unsuitable materials. 
 

5.1 Maintenance Area 
 
A designated maintenance area will be identified and approved by the BCTS 
representative.  This site will be used at all times for equipment maintenance. 
Drainage will be controlled within the maintenance area as required.  Where 
necessary, ponds and silt fences will be used to ensure water quality from the 
maintenance yard is acceptable. 
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• Lubricants will be stored in proper containers away from areas of surface 
flow. 

• Fuel tanks will be stored in a containment area. 
• Used oil will be collected and recycled. 
• All solid wastes (soiled rags, absorbent pads, filters, etc) will be collected 

and properly contained and disposed of. 
 

6.0 Commitment of on-site equipment 
 
The contractor will have on-site at all times the following items to deal with 
construction activities in and around sensitive areas and when EMERGENCY 
situations arise.  

o 2x 2” trash pumps with intakes and 300 ft of discharge hose 
o 2x4” trash pumps with intakes and 300 ft of hose.  If the contractor 

decides to use gravity feed then 1 x 4” trash pump should be adequate as 
a backup. 

o 60 m of Boss 1000 culverts (400 mm diameter) 
o 100 nylon sandbags and 20 bulk bags (1 ton capacity for building coffer 

dams).    
o 20 m of 20 cm diameter oil containment boom 
o 200 x 2litre absorbent pads 
o One spill kit per piece of equipment 
o 2 rolls of heavy gauge polyethylene. ) 
o 1-2 rolls of geotextile or large tarps (20 ft x 20ft) 

 
Source for Bulk Bags (approx. 1.0 m3) and nylon or burlap sandbags is Burnaby 
Burlap and Bag. 
Phone 604-434-4725.  When ordering request the bulk bags with Duffle Top.  
Approximate price per bag is $18.00. 
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7.0 Up and Downstream Cofferdams 
 
The upstream structure is critical for flow diversion to allow works to occur in the 
dry. There are two options for diversion of flows during construction; 
 
1. Gravity Diversion.  
 

• This requires construction of a cofferdam upstream of the existing 
structure and piping 
the water through 
the work site using 
400 mm diameter 
Boss 1000 culverts.  
One pipeline 
(supplies for an 
additional pipe line 
should be on-site) 
should be adequate 
for this site if gravity 
diversion is used. 
The pipe-line (24 m long) will be installed, with the inlets set into the face 
of the cofferdam.  Heat shrink couplers will be used at all joints.   The 
cofferdam will be constructed with bulk bags (1m3) or sandbags and tarp 
to seal the face of the dam and will be approximately 1.0 m high x 6.0 m 
wide (will vary by site). The interface between the banks and the 
cofferdam will be sealed using small sand bags.  

• The downstream dam can be built with sandbags and plastic or sandbags 
and filter fabric.   This structures purpose is to intercept seepage from the 
upstream work area.  The dam is also used to pump silt laden water when 
the flow is re-established below the bridge.  Water should be pumped until 
it is running clear. A larger volume pump will be required during de-
activation of the upstream dam.  

• Variations of the above are acceptable if approved by a BCTS 
Representative. 

• Note; it can be difficult to obtain a tight seal along the stream banks or in 
boulder/cobble stream channels.  The downstream dam will trap the minor 
volume of water that may leak through the upstream dam site, which will 
be pumped into the forest away from the stream channel. Seepage will be 
pumped into the forest with a 2” trash pump.  Silt laden water will be 
pumped to an area where there is no possibility that the water will find its 
way into the designated streams (THIS WILL BE DETERMINED BY THE 
ENVIRONMENTAL MONITOR). 

 
2. Pump around with trash pumps.  
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• This procedure should be avoided if the existing structure cannot be 
removed in one shift. 

• Two four inch trash pumps should be on-site to pump water around the 
site and a two inch pump trash pump will be required to pump seepage 
from the lower dam site.   

• Note: The size of pumps required will vary by site.  Have enough 
discharge hose (see section 6.0) pumps (and backups) and fuel.  
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Tables 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 1.  Cost Estimate Associated with the Restoration of Palmerstone Creek at the New Bridge Site, 2007.

Unit Expanded 
Item # Construction Item Description Qty Unit Cost Cost

1 Mob/Demob lump sum lowbedding to and from site 2 units $1,000.00 $2,000.00
2 minor purchases and equipment rentals 1 week $1,000.00 $1,000.00
3 Develop rip rap for aromoring the bend (includes loading and trucking to the site) 620 m3 $24.00 $14,880.00
4 Restoration of Channel 1 2 tonne excavator and 1 truck 30 hr $220.00 $6,600.00
5 LWD complexing-procurement and installations 1-20 tonne track excavator and 1 truck 5 hr. $220.00 $1,100.00
6 site cleanup/deactivation 1-20 tonne  track excavator and truck 4 hr $220.00 $880.00
7 Accommodations for  2 crew, 1 supervisor,1 other Motels 1 week $1,200.00 $1,200.00

8
project implementation supervisor (includes 1 site 
meeting) Site supervisor 3 day $550.00 $1,650.00

9 Project Supervisor Mileage at government rates 2000 km $0.48 $960.00
10 Laborer 50 hour $25.00 $1,250.00
11 Survey Technician as needed 1 survey technician 20 hour $35.00 $700.00

12
Environmental Supplie and Equipment Rental (i.e. 
pumps, Boss 1000 pipe) Rental of misc equipment, environmental supplies lump sum $2,000.00 $2,000.00

Construction subtotal: $34,220.00

Post construction
13 As-built survey and project reporting 1 lump sum $4,000.00 $4,000.00

Post-construction subtotal: $4,000.00

Total (Excluding Taxes): $38,220.00
GST Exempt -
Grand Total $38,220.00








