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1 INTRODUCTION 

Between 1998 and 2009, approximately $1.5M was spent on projects to restore fish habitat and 

populations in the Sarita, Pachena, and Sugsaw watersheds (S. Ochman unpubl. data; Table 1).  

The rehabilitation projects were focused on repairing or mitigating the habitat impacts to these 

systems caused by channel over-widening, loss of instream cover, bank instability and erosion, 

and degraded spawning, rearing and overwintering habitats.  Rehabilitation works in these 

watersheds followed from Overview, Level 1 and Level 2 fish habitat assessments conducted in 

these watersheds under the direction of the Huu-ay-aht First Nations (HFN) between 1997 and 

2001 (Bocking et al. 1997; Ochman 1998; Ochman and Gaboury 1999; 2000; 2001; Gaboury 

2000).   

 

Continuing with the aquatic and riparian habitat rehabilitation started in 1998 is considered 

essential to the long-term survival and recovery of Chinook, Coho and Chum salmon, as well as 

Steelhead, Rainbow Trout, and Cutthroat Trout within the Sarita and Pachena River watersheds.  

HFN has proposed to implement aquatic rehabilitation projects at high-priority sites within HFN 

territory to continue the historic work on watershed and fish population renewal (LGL Limited 

2017).  The objective of these rehabilitation projects is to recover high-valued stream habitats to 

proper functioning condition.  Habitat rehabilitation within HFN traditional territory is required 

to re-establish salmon and trout abundances to levels which were prevalent in the mid-20
th

 

century. 

 

As a means to properly implement protection measures and rehabilitation works leading to  

renewal of the Sarita and Pachena River watersheds, detailed design plans that identify structure 

types and locations, and prioritize and schedule construction activities were considered necessary 

by the HFN ʔuuʔałuk Watershed Renewal Technical Working Group (UTWG).  This report 

describes a tidal channel rehabilitation design developed for Anacla Creek, including site 

location maps, construction drawings, implementation schedules, material specifications and 

quantities, and estimated construction costs. 

2 STUDY AREA 

Anacla Creek is a small stream located within the Village of Anacla.  The stream drains a small 

watershed and discharges into the Pachena River estuary.  The lower portion of the creek is 

inundated at extreme tides or when there is a combination of a high tide and extreme flood event.   

 

2.1 Fish Resources  

Anacla Creek is primarily a summer and winter rearing area for Coho juveniles.  Spawning 

habitat for Coho is available in the creek but spawning has not been confirmed.  The majority of 

juvenile Coho would spend one year or less in Anacla Creek before out-migrating as smolts. 
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Table 1.  Summary of fish habitat rehabilitation works constructed in HFN watersheds (1998-2009). 

Year Location Description 

1998 Lower Sarita To increase habitat complexity and create pools for Coho salmon fry, log cover 

structures were installed at two sites in the Sarita River. 

Sarita Log cover structures were at one site at the confluence of the Sarita & South 

Sarita rivers. 

South Sarita Construction of a 1,500 m
2
 side channel in Reach SS20. 

1999 Lower Sarita To increase off-channel rearing habitat for Coho salmon fry in low flow 

conditions, a fishway was installed in 1999 to provide access to the beaver pond 

in Reach S3. Log structures were installed at six sites in Reach S3, and at four 

sites in Reach S4 to enhance habitat complexity and pools for rearing Coho fry. 

South Sarita In 1999, large woody debris structures were installed at two sites in Reach SS20. 

Sabrina Creek Four riffle structures and eight large woody debris structures were installed in 

Reach SC34. 

Two log jams were lowered and large woody debris structures were installed at 

25 sites in Reach SC35. 

2000 South Sarita The side channel previously built in Reach SS20 was extended by 115 m to 

provide summer and winter off-channel habitat for Coho salmon fry and large 

woody debris was added. 

Five structures were constructed to protect an eroding bank in Reach SS20, and 

three structures previously built were repositioned and re-cabled. 

Large woody debris was added to nine sites in Reaches SS30-SS31. 

Sabrina Creek Small woody debris was removed from a logjam in Reach SC35. 

Twenty new large woody debris structures were installed in Reach SC37. 

Hunter Creek Large woody debris was placed at nine sites in Reach H50 to increase habitat 

complexity and provide cover for rearing juvenile Coho. 

2001 South Sarita Rip-rap armouring was added to the upstream corner of the berm in Reach SS20. 

Large woody debris was added to 10 sites in Reaches SS30-SS31. 

Sabrina Creek Small woody debris was removed from a logjam in Reach SC35. 

Eighteen new large woody debris structures were placed in Reach SC34. 

Four new large woody debris structures were installed in Reach SC35. 

Small woody debris was removed from a logjam and six new large woody debris 

structures were installed in Reach SC37. 

2004 Sugsaw Installation of six riffles and spawning platforms, and 11 LWD structures in 

Reach 1. 

2005 Pachena Thirteen LWD structures were constructed in Rousseau Creek. De-built log jams 

in Rousseau Creek and backwatered falls impediment in Pachena River to 

provide fish passage. 

2006 South Sarita 7,500 m
2 
of new side channel (56 km) rearing habitat was created in Reach SS20 

and a 3,420 m
2
 pond. 

Sarita Construction of the 6,550 m
2
 I.R. 1 side channel.  

2007 Sarita Repairs to side channel on I.R 1. 

2008 Sarita Repairs to side channel on I.R 1. 

2009 South Sarita The Reach SS20 side channel and the protection berm were rehabilitated due to 

flooding damage. 
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2.2 Tides 

Times and heights for high and low tides at Bamfield (#8545) are documented by Fisheries and 

Oceans Canada 

(http://www.tides.gc.ca/eng/station?type=0&date=2018%2F10%2F30&sid=8545&tz=PDT&pres

=1).  Tidal elevations for the Bamfield station were summarized for May to October in 2017 and 

2018 (Table 2).  Maximum tides during these periods ranged from 3.4 to 3.8 m with an 80
th

 

percentile value of ≥3.0 m.  Between May and October, tides were ≥3.0 m 26 to 38 times in each 

month.  In each month there was a period of 4 days (June) to 7 days (September) between tides 

of ≥3.0 m. Conversely, in all months there were periods when ≥3.0 m tides occurred twice a day.  

 

3 TIDAL CHANNEL HABITAT DESIGN 

3.1 Rehabilitation Objectives 

In addition to the freshwater habitats in Pachena River and its tributaries, tidal channels and 

estuaries provide critical rearing and overwintering habitats for juvenile salmonids.  The 

proposed project would enhance the functional effectiveness of the existing habitat in Anacla 

Creek by developing a tidal channel with a water level that regularly fluctuates with tides.  The 

regular tidal inundation would improve fish access into and out of Anacla Creek and reduce the 

likelihood that fish would strand or succumb to high water temperature impacts in the creek.  

 

The tidal channel projects would create non-natal rearing and refuge habitat for a diversity of 

juvenile Pachena River fishes, including for example, Chinook, Coho, and Chum.  Numerous 

researchers have documented the importance of lower river marshes and estuaries for rearing 

juvenile Chinook, Sockeye, Coho and Chum (Levings et al. 1995; Murray and Rosenau 1989; 

Levy and Northcote 1982).  These areas provide refuge from predators and an opportunity for fry 

to grow larger and stronger before entering the ocean.  

 

3.2 Channel Design 

The existing channel of Anacla Creek is ~290 m long between Pachena River and the culvert 

crossing on Malsit Road.  Top of bank channel widths range from ~9 to ~11 m and channel 

gradient is ~0.14% (Figure 2).  

 

The proposed enhancement project will include:  1) creating a tidal channel by excavating the 

existing streambed lower, 2) excavating in-channel pools, and 3) complexing the pools with 

LWD.  If the bed of the existing open-bottom concrete box culvert on Anacla Road cannot be 

excavated lower, then the ~9.3 m long culvert would need to be replaced.  The existing creek 

will be excavated up to 1.9 m lower over a length of about 270 m (Figure 3).  The channel and 

pools will be excavated deep enough for consistent, year round fish rearing.  A riffle will be 

constructed at the upstream invert of the culvert crossing to a crest elevation of ~2.7 m.  With 

this riffle crest elevation, tides ≥3 m will regularly flood into the channel up to the next culvert 

crossing ~290 m upstream of the creek mouth (Table 2).  The riffle will act as a downstream 

water level control structure and ensure residual depths in channel glides of ~0.3 m and in pools 

of ~1.1 m.  Bankfull width for the re-constructed channel will be ~4-5 m with 2:1 side slopes in 

the glide and pool habitats.  
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Table 2.  Summary of 2017 and 2018 tidal elevations for Bamfield. 

2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017

30th Percentile 1.10 1.03 1.20 1.10 1.10 1.10 1.00 1.10 1.00 1.00 1.10 1.10

40th Percentile 1.40 1.40 1.40 1.30 1.38 1.30 1.30 1.34 1.40 1.40 1.58 1.50

50th Percentile 2.15 2.10 2.05 2.50 1.90 1.50 1.95 1.70 2.10 1.80 2.20 1.90

60th Percentile 2.70 2.70 2.60 2.70 2.62 2.60 2.60 2.60 2.70 2.66 2.72 2.76

70th Percentile 2.80 2.80 2.70 2.80 2.79 2.82 2.90 2.90 2.99 2.92 3.00 3.00

80th Percentile 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.10 3.10 3.10 3.10 3.10

90th Percentile 3.30 3.29 3.23 3.20 3.20 3.20 3.20 3.20 3.30 3.30 3.40 3.30

95th Percentile 3.40 3.49 3.42 3.50 3.49 3.40 3.40 3.30 3.40 3.30 3.50 3.40

Maximum 3.60 3.80 3.70 3.70 3.70 3.70 3.70 3.50 3.60 3.40 3.60 3.60

No. of Instances 

≥3.0 m 26.00 28.00 26.00 27.00 30.00 27.00 31.00 32.00 36.00 34.00 38.00 38.00

June July August September October
Measure

May
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Figure 1.  Air photo showing location of Anacla Tidal Channel site. 
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Figure 2.  Profile and cross sections of existing conditions for Anacla Tidal Channel. 



Anacla Creek Tidal Channel Rehabilitation  December 2018 

MN GABOURY ASSOCIATES LTD.   Page 7 

 

Figure 3.  Profile and cross sections of proposed conditions for Anacla Tidal Channel. 
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3.2.1 Riffle Structure 

One riffle structure will be constructed to maintain a minimum water level in the creek during 

low tide periods.  The riffle structure will have a 10 to 1 (10%) downstream face, and will be 

constructed following the guidelines in the schematic riffle construction drawing (Figure 4). 

 

The riffles should be built with a range of rock sizes.  The largest rocks are selected to be 

stable at the expected discharges in the channel.  Some larger rocks placed on the surface of the 

riffle will create chutes and small drops that will assist fish passage.  An approximation of the 

maximum size required may be obtained by analyzing the tractive force on the face of the riffle 

and applying guidelines for selecting riprap materials (Newbury and Gaboury 1994).  The 

tractive force Τ (kg/m
2
) may be estimated as: 

 

Tractive Force (T) = 1000 x depth (m) x slope (m/m)  (Chow 1959) 

 

The stability of the riffle materials under the design flow condition can be tested where critical 

flow is assumed to occur on the steepest downstream riffle face (10% slope).  The critical 

depth in the channel at the design discharge would be solved using the continuity equation and 

mean channel width:  

    

Discharge (Q) = velocity x critical depth x mean channel width 

 

where (g x depth)
½
  is substituted for velocity, and 

g = gravitational acceleration (9.8 m/s
2
) 

 

Studies of stable channels, summarized by Lane (1955), indicate that the relationship between 

the tractive force and bed material diameter at incipient motion for pebble-size and larger 

materials is T (kg/m
2
) = diameter of substrate (cm).  A safety factor of 1.5 is recommended 

(U.S. Federal Highway Administration 1988).  Stable rock sizes were determined using the 

formula:  1500 x depth x slope or 1.5 times the tractive force. 

  

Stones larger than the minimum stable diameter will be used for the crest and downstream 

surface of the riffle.  Smaller diameter rocks will be used in the core of the structure.  Larger 

diameter boulders will be randomly spaced on the downstream face of the riffles approximately 

20 to 30 cm apart to provide greater hydraulic diversity.   

 

The rehabilitation design involves the construction of one riffle located at the upstream invert 

of the Anacla Creek culvert on Anacla Road (Table 3).  Crest elevation of the riffle will be 

~2.7 m.  Riffle crest rocks will be ~0.6 m in diameter with ~0.4-0.5 m diameter rocks on the 

downstream face.  Fill material for the riffle will be primarily cobble and small boulders (< 0.3 

m diameter).   
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Figure 4.  Typical construction drawing for a rock riffle structure. 
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Table 3.  Summary of materials required for one riffle in the Anacla Creek tidal channel. 

 
 

3.2.2 LWD Structures 

One LWD structure will be constructed in each of the seven pools along the channel (Figure 3).  

Each LWD structure will be comprised of 3 logs with and without rootwads attached (Figure 

5).  The LWD structure design drawing shows preferred orientation in the channel in plan and 

cross section views.  It is anticipated that the logs will have an average diameter at breast 

height (dbh) of ≥ 0.4 m and be approximately 3 to 5 m long.  LWD cover structures will be 

positioned preferentially in a triangular manner.  Where possible, the boles will be embedded 

~3 m in the bank.  The boles will be placed in excavated trenches, cabled to rock ballast and 

then the trenches with the LWD and rock will be back-filled with gravel/dirt and topped with 

soil to support vegetative growth.   

 

Ballast requirements for the DJ-3 LWD structures were determined using design charts that 

assume a triangular structure and a safety buoyancy factor of 1.5 or greater (D’Aoust and 

Millar 1999; Slaney et al. 1997).  As an example, the total ballast required for a 0.4 m diameter 

log per metre of effective length would be 110 kg/m, with safety factors of ≥1.5 for buoyancy 

and sliding (D’Aoust and Millar 1999).  The seven LWD structures will require a total of 21 

logs with rootwads (0.4 m dia x 3-5 m long) and 36 boulders (0.7 m dia) for ballast (Table 4 

and Table 5).  A final re-calculation of boulder ballast requirements for each site will also be 

made after the diameter, length and type (i.e., with or without rootwads / branches) of LWD 

that will be used in construction is known.  Typically, this would occur after the LWD have 

been delivered to each site and immediately prior to construction.  The re-calculation may 

result in an increase or decrease in boulder mass required.  

 

LWD that are ballasted with boulders will be anchored by drilling 14-16 mm holes in the rock 

and using epoxy and 13 mm galvanized cable (Figure 6).  For typical triangular log structures, 

we recommend rock of ≥0.7 m in diameter, based on a typical log diameter of 0.4 m.  

Sufficient quantities of rock required to ballast the LWD structures are not available on site and 

would need to be brought to the proposed locations.  It is recommended that boulder ballasting 

be concentrated away from the channel thalweg and preferably near the toe of the streambanks.   

 

The proposed LWD structures will increase hydraulic diversity, promote local scour and pool 

development.  The LWD anchored in pools will also benefit the rearing habitat of juvenile 

salmonids that prefer cover for summer rearing and overwintering. 

Streambed 

(m)

Riffle 

Crest (m)

Riffle 

Height 

(m)

Slope

Horizontal 

Length 

(m)

Channel Riffle 1 37.8 2.41 2.70 0.29 10:1 2.9 34.9 5.0 4.2

1.1

5.3

Location Site

   Contingency (25%)

   Total 

Volume of 

Rock 

Required 

(m
3
)

Chainage at 

D/S Toe of 

Riffle (m)

Chainage 

at Riffle 

Crest 

(m)

Elevation 
Channel 

Width 

(m)

D/S Face of Riffle 
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Figure 5.  Typical drawing for large woody debris (LWD) structure, DJ-3.



Anacla Creek Tidal Channel Rehabilitation  December 2018 

MN GABOURY ASSOCIATES LTD.                                                     Page 12

  

Table 4.  Summary of materials required for LWD structures in the Anacla Tidal Channel. 

 
 

Table 5.  Ballast requirements and boulder size options for the LWD structures in in the Anacla Tidal 

Channel. Factor of Safety of Buoyancy =1.5; Ballast Factor = 1; and SL = 0.5; Factor of Safety of 

Sliding=1.5. 

 
 

LWD  Ballast

Boulders 

Required

Diameter 

(m)

Pool 60 DJ-3 Left 3 0.4 x 5-6 4 0.7 Logs with & without rootwads

Pool 90 DJ-3 Right 3 0.4 x 5-6 4 0.7 Logs with & without rootwads

Pool 127 DJ-3 Left 3 0.4 x 5-6 4 0.7 Logs with & without rootwads

Pool 166 DJ-3 Right 3 0.4 x 5-6 4 0.7 Logs with & without rootwads

Pool 200 DJ-3 Left 3 0.4 x 5-6 4 0.7 Logs with & without rootwads

Pool 225 DJ-3 Right 3 0.4 x 5-6 4 0.7 Logs with & without rootwads

Pool 263 DJ-3 Left 3 0.4 x 5-6 4 0.7 Logs with & without rootwads

TOTAL 21 28

Location Comments
Site 

(m)

Structure 

Type

Right or 

Left Bank

LWD 

Required

LWD Size 

(m)

Log Rootwad

0.4 @ 

110kg/m

660 kg/log 

(0.5x2x3m)

0.6 @ 

300 kg

0.7 @ 

480 kg

0.8 @ 

700 kg

0.9 @ 

1000 kg

1 @ 

1400 kg

60 DJ-3 3 2 660 1320 1980 7 4 3 2 1

90 DJ-3 3 2 660 1320 1980 7 4 3 2 1

127 DJ-3 3 2 660 1320 1980 7 4 3 2 1

166 DJ-3 3 2 660 1320 1980 7 4 3 2 1

200 DJ-3 3 2 660 1320 1980 7 4 3 2 1

225 DJ-3 3 2 660 1320 1980 7 4 3 2 1

263 DJ-3 3 2 660 1320 1980 7 4 3 2 1

TOTAL 21 28

Alternative Quantity for Each Diameter (m)

Site 

(m)

Structure 

Type

No. of 

Logs (0.4 

m)

Average 

Submerged 

Length of 

Each Log 

(m) 

Total Mass of 

Ballast Required 

(kg)
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Figure 6.  Detail for attaching boulders to large woody debris. 
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3.2.3 Riparian Plantings 

Native riparian vegetation will be planted on the streambank adjacent to the re-constructed 

channel.  A mix of indigenous plants (rootstock) will be planted in accordance with preferred 

location by species relative to the wetted perimeter of the stream at various flow levels.  Also, a 

grass seed mix will be spread immediately on all exposed soils at locations where embedded 

LWD structures are constructed. The rehabilitation of riparian area vegetation throughout each 

project site will add important habitat values. 

 

4 CONSTRUCTION METHODOLOGY 

4.1 Access, Logistics, Materials and Labour 

 

Access for delivery of materials to the proposed Anacla Creek tidal channel site is good. The 

paved and gravel Bamfield Road and paved Emchiss Way and Anacla Road provide access to 

the site.  Short trails may need to be constructed to access some of the LWD sites in the 

channel.   

 

Dump trucks will haul gravel, riprap and boulders to the various riffle and LWD sites. A five 

axle truck and trailer will haul the LWD.  A track hydraulic excavator will be used to construct 

the riffle and LWD structures. The required crew and machinery will be a Project Coordinator 

(HFN), Construction Supervisor, an excavator operator, two skilled technicians to anchor the 

LWD to boulder ballast (HFN), and an environmental monitor (HFN).   

 

The total volume of rock required is estimated at ~5.3 m
3
 for the riffle and 50 m

3
 for the LWD 

structures (Table 3; Table 4).   The estimated cost (with 25% contingency) of the proposed 

works is ~$62K (Table 6). The materials, equipment and labour required to construct the design 

as outlined include: 

 

 Riprap and boulders between 0.3 and 0.6 m diameter (b-axis); and 

 Large wood debris with rootwads attached – ~0.4 m diameter, 3-5 m long. 

 Special equipment required: 

 

 Excavator (e.g., Komatsu 400 and Cat 328D) for loading materials and construction of 

structures; 

 Five axle truck and trailer for hauling the LWD; 

 Dump truck for hauling the rock and gravel;  

 Heavy duty hammer and log boring drills; 

 Metal cut-off saw for cutting cable; 

 Gas-powered generator; and 

 Chainsaw.   
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Table 6.  Construction cost estimate for Anacla Creek Tidal Channel Rehabilitation Project. 

 

Approx. 

Quantity Cost

Major Equipment:

1 Komatsu 400 excavator hour $273 35 $9,594

2 Caterpillar 328D excavator hour $207 54 $11,147

3 Mob/demob 400 hour $148 1.5 $215

4 Mob/demob 328 hour $148 0.7 $108

5 5 axle truck & trailer hour $125 18 $2,215

6 Dump Truck, all found                                     hour $95 9 $879

Sub-total major equipment $24,157

Manpower:  

1 Project Coordinator (1 person) pers-day $300 8.0 $2,400

2 Restoration Specialist (1 person) pers-day $1,320 5.0 $6,600

3 Semi-skilled Labour (2 people) pers-day $280 14.0 $3,920

4 Riparian Planting Labour (3 people) pers-day $280 3.0 $840

Sub-total manpower $13,760

Light Equipment:    

1 gas power drill week $160 1.0 $160

2 cut off saw week $160 1.0 $160

3 rotary hammer drill week $160 1.0 $160

4 chainsaw week $160 1.0 $160

5 generator week $160 1.0 $160

6 Pick-up Truck Rental - crew day $85 7 $595

Sub-total light equipment                    $1,395

   

Materials:

1 LWD With and Without Rootwads log $200 21 $4,200

2 Ballast Rock (0.7 m) for LWD Structures m
3 $30.00 50 $1,500

3 Rock for Riffle m
3 $30.00 5 $159

4 Miscellaneous (epoxy, clamps, cable, etc) per structure $150 7 $1,050

5 Plants (includes transporting/planting) $1,000 1.0 $1,000

Sub-total materials $7,909

Disbursements:

1
Restoration Specialist Travel: meals, 

accommodation, vehicle rental
day $350 6 $2,100

Sub-total disbursements $2,100

Total Construction Cost (without contingency)  $49,321

Total Construction Cost (with 25% contingency) $61,652

Note:  This cost estimate does not include replacing the culvert on Anacla Road.  Roughly $30K should be 

added to this estimate if a new culvert installation is necessary. 

Description

Anacla Creek

Unit Unit Cost
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5 CONSTRUCTION SCHEDULE 

The critical timeline for the project is the construction of the instream works.  Construction in 

Anacla Creek will take place during the approved “instream work window”.  The work window 

has been established to protect critical life stages of native fish species by scheduling instream 

construction activities to periods of the year that have the least risk to these fish.  The 

generation and subsequent deposition of sediment in fish-bearing streams is of particular 

concern.  The recommended timing windows by species for instream construction are 

summarized in Table 7.  Windows of least risk are designed to protect critical life stages of 

native fish species known to occur in a stream.  The generation and subsequent deposition of 

sediment in fish-bearing streams is of particular concern.  Based on the published windows of 

least risk (BC Ministry of Forests, Lands and Natural Resource Operations 2011), the timing 

window for the channel rehabilitation project in Anacla Creek will likely occur between June 

15 and September 15. 

Table 7.  Instream work windows for Vancouver Island 

(https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/working-around-

water/terms_conditions_van_island.pdf). 

 
 

6 ENVIRONMENTAL MANAGEMENT PLAN 

The following outlines the measures to be taken to ensure protection and monitoring of the 

environment during all construction activities associated with installation, maintenance, and 

decommissioning and for any emergency situations that arise at the Anacla Creek Habitat 

Rehabilitation Project.  The construction contractor will adhere to the incident response plan for 

https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/working-around-water/terms_conditions_van_island.pdf
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/working-around-water/terms_conditions_van_island.pdf
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fuel or lubricant spills as described in Appendix A.  All construction personnel will be familiar 

with these guidelines prior to commencing work on the site. 

 

6.1 Environmental Protection and Monitoring Measures 

The proposed works can be undertaken with minimal or no impact on fish habitat of Anacla 

Creek.  Four guiding principles of note are: 

 

1. Natural riparian vegetation and streambanks will be protected and/or rehabilitated 

during and after construction; 

2. Introduction of pollutants and deleterious substances will be prevented by controlling 

construction activities and site conditions; 

3. Generation of sediment will be prevented by utilizing proper instream construction 

control and supervision; and 

4. Where applicable, flows will be maintained to aquatic habitat downstream of the work 

site during construction. 

 

The following environmental protection and monitoring measures are proposed: 

 

 A qualified environmental monitor will be engaged by Huu-ay aht First Nations (HFN) 

to conduct environmental monitoring during construction of the works.  This person 

will be responsible for ensuring that sediment control procedures are followed as per 

the Land Development Guidelines for the Protection of Aquatic Habitat (Chilibeck et 

al. 1993; Appendix B).  All construction personnel will be familiar with these 

guidelines prior to commencing work on the site.  The monitor will have the authority 

to modify or halt any works deemed to degrade or impact fish habitat. 

 The environmental monitor will participate, or initiate if required, in scheduled ‘tail 

gate’ meetings conducted by the contractor to communicate issues related to 

environmental protection to construction personnel. 

 Prior to construction areas of riparian that will be removed and retained will be flagged. 

 The environmental monitor or a designated person of the construction staff will monitor 

weather forecasts for precipitation events so that erosion prevention and sediment 

controls measures can be prepared as necessary. 

 Rainfall shutdown guidelines will be developed by the environmental monitor or a 

designated person of the construction staff. 

 Appropriate erosion and sediment control measures will be used to reduce or prevent 

sedimentation of downstream areas. 

The contractor will be informed of these requirements. The plan will be reviewed as the project 

proceeds and may be modified to suit field conditions if approved by the environmental 

monitor.   
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6.1.1 Environmental Monitoring Protocol 

The following protocol will be used by the environmental consultant who will monitor the 

work. 

 

1. All works shall be carried out in such a manner so as to avoid any adverse impact on 

fish or fish habitat.   

2. Works within Anacla Creek will be conducted in accordance with the provincial 

Ministry of Water, Land and Air Protection's Standards and Best Practices for Instream 

Works (March 2004; 

http://www.env.gov.bc.ca/wld/documents/bmp/iswstdsbpsmarch2004.pdf) document. A 

copy of these standards and best management practices will be available on site.  

3. The disturbance to riparian vegetation will be kept to the absolute minimum required to 

conduct the works. Riparian vegetation which is damaged or lost as a result of this 

construction project will be replaced.  

4. All fill materials or materials that will contact the waters of Anacla Creek, including 

bank armouring or surfacing, shall be clean material, free of organic material and 

deleterious substances (i.e., substances harmful to fish).  

5. Land-based equipment or machinery shall primarily operate from the upland.  

6. All machinery used at the site must be clean, in good operating condition and free of 

excess oil and grease. Equipment should be inspected daily for leaks and areas of 

damage on hoses, etc. 

7. The direct or indirect release or deposit of sediment or sediment laden water into the 

aquatic environment will be avoided during the works.   

8. All work and activities at the site will be carried out such that there is no discharge, 

either direct or indirect, of construction waste, excavation waste, overburden, soil, 

dewatering effluent, oil, grease, or any substances deleterious to aquatic life into the 

waters of the Anacla Creek.  

9. Works and activities will be monitored by an appropriately qualified environmental 

consultant
1  

(the “environmental monitor”) who is familiar with works and activities 

near or on watercourses. The environmental monitor will be onsite when instream works 

are being undertaken or when the potential of impacts to aquatic habitats is considered 

high. The environmental monitor will monitor the works and activities to verify 

compliance with the Fisheries Act, and conformity with other applicable legislation, 

guidelines, and best management practices (BMPs) applicable to the jurisdiction in 

which the works are situated and the mitigation measures described above. The 

environmental monitor will have written authority to halt construction if the contractor 

is not complying with the aforementioned legislation, guidelines, BMPs, and the 

                                                 
1
 A QEP is defined as a Qualified Environmental Professional who has previous training and experience in the 

required activities and whom is acceptable to DFO.  
 

http://www.env.gov.bc.ca/wld/documents/bmp/iswstdsbpsmarch2004.pdf
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mitigation measures described above. The environmental monitor will ensure that all 

regulatory permits for the project received from the environmental agencies are on-site. 

10. An appropriate fuel and oil spill prevention/contingency plan (Appendix A) will be in 

place prior to work commencing and appropriate spill containment and cleanup supplies 

will be at hand whenever the subject works are underway. Fuel storage shall meet 

current Federal Government of Canada standards. Spill containment volume for stored 

fuel, oil and other chemicals will be 110%. Covers for containment vessels, where 

needed, will be installed so that precipitation does not accumulate in the containment 

vessel.  
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Appendix A.  Incident response plan – fuel or lubricant spill. 

This mitigation plan has been developed to reduce the likelihood of a spill and mitigate the 

effects of any potential spills. 

 

Equipment Maintenance and Refueling 

 All equipment will be maintained in good proper running order to prevent leaking or 

spilling of potentially hazardous or toxic products. This includes hydraulic fluid, diesel, 

gasoline and other petroleum products. 

 Visual inspections will be completed by the operator at the start and end of each day to 

ensure the equipment is free of leaks. 

 Environmental monitor will inspect parking and fueling areas for evidence of leaky 

equipment daily. 

 Lubricant fluid levels will be checked daily to confirm no loss of fluids. 

 Oil, grease, fuel, or any other substance deleterious to aquatic life will be prevented 

from entering aquatic habitat. Absorbent sheets and/or containers will be placed 

immediately under any vehicle or equipment that is leaking. Leaks will be repaired 

before the equipment is used any further in the works. 

 Fueling of all equipment will not occur within 30 m of any watercourse. 

 All fueling procedures require the refueling attendant present at the nozzle through the 

duration of the refueling process. At no time will the attendant leave this post. 

 Care will be taken to not overfill the equipment resulting in a spill. 

 All heavy equipment will be stored at the end of the day in a level position and in a 

designated parking area. 

 

Storage of Fuels & Lubricants 

 Storage of fuels and petroleum products will comply with Ministry of Water, Land & 

Air Protection – A Field Guide to Fuel Handling, Transportation and Storage 2002 

(https://www2.gov.bc.ca/assets/gov/environment/waste-management/industrial-

waste/industrial-waste/oilandgas/fuel_handle_guide.pdf). 

 Fuel and lubricant containers will be stored in lockable storage containers at the end of 

each work day. 

 Containers will be stored in an upright position. 

 Empty containers will be disposed of off-site as per regulatory authority. 

https://www2.gov.bc.ca/assets/gov/environment/waste-management/industrial-waste/industrial-waste/oilandgas/fuel_handle_guide.pdf
https://www2.gov.bc.ca/assets/gov/environment/waste-management/industrial-waste/industrial-waste/oilandgas/fuel_handle_guide.pdf
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Emergency Spill Response Plan 

 

Incident 

 

If a spill of fuel, oils, lubricants, or other harmful substances occurs at the site, the following 

procedures will be implemented. 

Spill Response Steps 

1. ENSURE SAFETY 

2. STOP THE FLOW 

3. CONTAIN THE SPILL 

4. NOTIFY/REPORT 

5. CLEAN-UP 

 

1. ENSURE SAFETY 

 Ensure personal, public and environmental safety 

 Ensure equipment with failure is safe to approach 

 Warn people in immediate vicinity 

 Ensure no ignition sources if spill is of a flammable substance 

 

2. STOP THE FLOW (when possible) 

 Act quickly to reduce the risk of environmental impacts 

 Shut off equipment 

 

3. CONTAIN THE SPILL 

 Prevent the spilled substance from entering aquatic habitat (any open water) 

 Wear appropriate Personal Protective Equipment (PPE) 

 Use spill sorbent material to contain the spill including floating booms & pads 

 Make every effort to minimize contamination 

 Contain the spill as close to the source as possible 

 

4. NOTIFY/REPORT 

 Notify the Site Supervisor and EM immediately of an incident (provide spill 

details) 

 All spills will be treated as incidents and reported within 2 hours of occurrence 

 Fuel or chemical spills must be immediately reported to the Provincial Emergency 

Program (PEP) (1-800-663-3456), as per the following PEP Reportable Spill 

Quantity List: 

i. Oil & Waste Oil 100 liters 

ii. Class 3 – flammable liquids 100 liters 
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iii. Class 8 – corrosive liquids, acids & caustics (e.g. battery acid) 5 kg or 5 

liters 

iv. Class 9 – environmentally hazardous (e.g. PCB’s, used ethylene glycol) 1 

kg or 1 liter 

v. ***ALL SPILLS TO WATER ARE REPORTABLE*** 

5. CLEAN-UP 

 Spilled oil products, including bio-degradable hydraulic fluid, will be contained 

and collected immediately. Any contaminated material will be collected and 

removed from the site to appropriate disposal facility. 

 Depending on the circumstances, location and conditions, support equipment and 

additional materials could be required if the situation warranted. 

 Waste-contaminated sorbent material may not be disposed of in a landfill without 

prior approval from the Ministry of Forests, Lands and Natural Resource 

Operations and the landfill operator. 

 

Spill Containing Equipment 

 

The following is a list of minimum spill containing equipment and materials that will be made 

available on site. 

 

One large portable spill kit (150L kit) containing the following: 

 

 Sealable container 

 16” x 20” absorbent pads 

 3” x 4’ long absorbent socks 

 Nitrile/rubber gloves 

 Disposable bags 

 

Additional spill containing equipment will include 100’ of oil spill boom equipped with 

sufficient securing ropes. 



Anacla Creek Tidal Channel Rehabilitation  December 2018 

 

MN GABOURY ASSOCIATES LTD.  

Appendix B.  Guidelines for instream work (excerpts reproduced from Chilibeck et al. 1993). 

 

SECTION 5 INSTREAM WORK  

Objective 

 

It is recognized that at times it may be necessary to perform instream work as part of the process 

of developing land.  The objective of the instream work guidelines is to promote careful planning 

and construction practices to limit the potential for impacts on the aquatic environment.  

Instream work is any work performed below the high water mark, either within or above the 

wetted perimeter, of any feature within the Fisheries Sensitive Zone (FSZ).  Prior to 

commencement of any instream work and with sufficient lead time, proponents should consult 

with DFO/MFLNRO for information regarding FSZ species timing windows and construction 

methods.  Because instream work has the potential to be extremely destructive to fish habitat, 

methods and procedures to minimize instream activities should be considered during the 

planning and design stages of a project.  The procedures should be specifically designed to 

achieve the following objectives throughout the project. 

 

 Protect the natural stream conditions and structure to promote stability of bank and bed 

structures, and retain riparian vegetation. 

 Provide the instream conditions required for unhindered fish passage upstream and 

downstream. 

 Prevent introduction of pollutants and deleterious substances by controlling construction 

activities and site conditions. 

 Prevent generation of sediment, impacting fish and aquatic habitat, by utilizing the 

proper instream construction technique and supervision. 

 

Guidelines for Instream Work 

 

General guidelines for instream work include: 

 

 Consult with local DFO/MWLAP staff regarding presence, distribution and timing of 

migrations of fish species in the stream or watercourse, and FSZ window. 

 Plan instream work for periods within the confirmed FSZ window that will minimize 

disturbance and impact on fish and fish habitat. 

 Plan instream work for periods of suitable stream and environmental conditions, 

determined in consultation with DFO/ MFLNRO. 

 Minimize the duration of the instream activities. 

 All material placed within the wetted perimeter must be coarse, non-erodible, and non-toxic 

to fish. Do not remove gravels, rock or debris from any stream without the approval of DFO/ 

MFLNRO. Minimize disturbance to stream banks where equipment enters and leaves the 

watercourse.  

 Reconstruct and revegetate stream banks to their original condition as soon as activity has 

finished (see Section 2 in Chilibeck et al. 1993). 

 Use the proper equipment for the proposed construction activity. Avoid damage caused by 

stuck equipment or delays because of insufficient capacity for proposed work. 
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 Ensure that all construction equipment is mechanically sound to avoid leaks of oil, gasoline, 

hydraulic fluids and grease. Consider steam cleaning and check-up of construction equipment 

prior to use instream.  

 Require the use of biodegradable hydraulic fluids for machinery used for instream work. 

 

Timing of Instream Work 

 

It must always be assumed that fish are present in a watercourse since the utilization and 

residency times for different species vary widely in accordance with their spawning and rearing 

cycle requirements.  The windows of allowable times when instream work can be tolerated are 

often based on the reduced sensitivity of the fish to disturbances rather than the absence of fish 

during these times.  The work should be coordinated and timed so that conflict with the fish 

populations is minimized.  Appendix 2 contains information on the species-specific freshwater 

FSZ timing windows.  The utilization of various habitats (freshwater lakes, rivers, estuarine and 

marine environments) by both resident and anadromous fish populations place restrictions on 

instream work.  Timing windows of allowable instream work should always be confirmed 

with DFO/ MFLNRO personnel responsible for the local area in which the proposed 

development is located.  Site specific differences exist and DFO/ MFLNRO staff should be 

consulted early as possible in the planning process. 

 

Sediment and Erosion Control during Instream Work 

 

Sediment Control 

 

The temporary containment and removal of sediment-laden water will probably be necessary 

during instream work, even when isolation techniques are used.  Contaminated water within the 

work site must be pumped onto a land site where it will not re-enter the creek, or will do so only 

after filtration and settling has taken place. 

 

Instream Machine Crossings 

 

Where no alternate access to the opposite side of a watercourse exists, where it is impossible to 

do certain instream work from the banks, or where it is not feasible to isolate a worksite during 

construction, it may be necessary to take machinery and/or equipment into or through a flowing 

stream.  In such situations, the local fisheries agencies must be consulted beforehand.  Access 

should be arranged for the period of flow with the least impact to fish and fish habitat.  All 

vehicles and equipment must be clean and in good repair to avoid leakage of petroleum products. 

Access by fording should be restricted to one crossing location, and traffic should be limited.  

Instream control measures and engineered roads using clean fill materials may be necessary.  

The access site must be chosen with care, where banks are low, the stream substrate is suitable, 

and the water shallow.  Upon completion, the banks should be restored, restabilized and 

revegetated to prevent erosion. 
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Erosion Control and Streambank Rehabilitation 

 

Any time a bank or the channel bottom is disturbed, restorative action should be taken to prevent 

erosion, siltation and to replace lost fish habitat.  If adequate site selection and careful 

construction techniques are implemented, minimal disturbance and rehabilitation should be 

required to the riparian zone and the stream.  Each site needs to be assessed individually at the 

planning stage to determine what rehabilitation will be needed.  Erosion control materials should 

not encroach into the stream's cross-sectional width.  Encroachment can create backwatering 

(flooding) and increase stream velocities that may cause scouring and erosion.  It may be 

possible to reuse excavated materials.  In some cases, however, they may have to be totally 

replaced with materials more suitable for fish habitat (i.e. using washed, silt-free gravel as 

backfill).  Acceptable bank erosion control methods include hand seeding, hydroseeding, silt 

blankets, rock riprap and revegetation using plantings.  The top of banks and the riparian zone 

may also need to be stabilized, commonly by planting trees, shrubs, and various bushy types of 

vegetation.  Native species should be used for all revegetation projects. 

 

Maintenance of Instream Structures 

 

Well designed and constructed instream structures should require minimum maintenance.  

Frequent inspections, particularly during high runoff periods, are very important.  Improper 

functioning of a structure during or after a major storm event may indicate the need for minor 

repairs or modifications.  It is advisable to perform such minor repairs immediately in order to 

prevent the need for major repairs later, and to ensure safety and reduce the environmental 

impact.  General maintenance should be carried out according to an agreed schedule of works 

and agency contact procedure.  If emergency measures are required, only justifiable essential 

preventative actions should be taken to protect life and major losses of property.  If time allows, 

contact the fisheries agencies before carrying out emergency repairs. 

 

Guidelines for Construction Practices within the Fisheries Sensitive Zone 

 

The following provisions are steps intended to protect leave strips and maintain a healthy and 

functional riparian zone. 

 

Planning and Minimizing Impacted Area 

 

 Streambank characteristics and vegetation should be taken into account when planning 

development activities in and around rivers and streams. 

 During development of the land, there should be no unauthorized work or disturbance into 

the FSZ. 

 Where encroachment into a leave strip is required, specific plans must be prepared and 

approved by DFO/ MFLNRO in advance. 

 Requests for permission to encroach will only be considered for major vehicle or footbridge 

crossings, utility crossings, and stormwater discharge outfalls. 

 The plans for such encroachments should include details including the extent of work areas; 

plans for the control of water discharged from the work area; the timing of work; and the 

details for restoration after construction. 



Anacla Creek Tidal Channel Rehabilitation  December 2018 

 

MN GABOURY ASSOCIATES LTD.  

 Carefully select access points to streambank through the riparian zone, minimize the size and 

duration of disturbance, and preserve streamside vegetation and undergrowth wherever 

possible. 

 Limit machinery and equipment access and direct disturbance to streambank areas. 

 

Stabilizing Impacted Area 

 

 Physical stabilization of eroding or eroded banks may be required to promote bank stability 

and regeneration of riparian vegetation. 

 Design and construction of stabilization works should prevent their subsequent erosion. 

 Remove disturbed, unstable debris from the riparian zone to prevent it from being swept 

away during high water.  

 Retain stable large woody debris (LWD) which does not impede flows and fish migration, or 

promote bank erosion. 

 

Revegetating Impacted Area     

 

 Revegetate disturbed areas immediately following completion of work in riparian zones. 

 Establish ground cover to prevent surface erosion and deeper rooted plants and shrubs to 

prevent streambank erosion. 

 Cedar, vine maple, alder, cottonwood, willow, salmonberry and red osier dogwood are 

common native plants used to augment brush and large plant formation. 

 Large tree species will provide long-term sources of LWD. 
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