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November 27, 2008 
 
Michael Foster, P.Eng. RPF 
Project Engineer 
Forsite Engineering and Geoscience 
#330 42nd Street SW 
Salmon Arm, B.C. V1E 4R1 
 
Re: Environmental Monitoring of the installation of a 2.13m span arch at 64km on the 
1900 Road (Windy Mountain Forest Service Road) 

 

1.0 Project Location and Background 

Access to the site is obtained by traveling west on Highway 24 from Little Fort and then 

onto the 1900 Road which is also referred to as the Windy Mountain Forest Service Road 

(FSR).  The structure scheduled for replacement crossed an unnamed tributary at 64km 

on the Windy Mountain FSR.  Historical information on the unnamed tributary (WSC1 

129-360400-23900-98400-4800) did not reveal information pertaining to fish presence.  

The tributary is an inlet to Bowers Lake (WBID 01895MAHD) which is known to 

contain rainbow trout (Oncorhynchus mykiss) and Longnose sucker (Catostomus 

catostomus).  In addition, Needa Lake, which is situated south of the site (WBID2 

01988MAHD), also supports rainbow trout and longnose sucker (FISS3  0359, 5730).  

The existing culvert (plates 1, and 2) was previously determined to be a barrier to fish 

passage and was therefore scheduled for replacement in 2008.  Environmental monitoring 

and fish salvage occurred from September 4, 2008 to September 8, 2008 under fish 

salvage permit number KA08-47572.   

                                                 
1 WSC = watershed code 
2 WBID = waterbody identifier 
3 FISS = Fisheries Information Summary System 
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Plate 1- downstream view of culvert inlet 

 
Plate 2- upstream view of culvert outlet and outlet pool  
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2.0 Environmental Monitoring 

Trumbley Environmental Consulting Limited was retained to provide fish salvage and 

environmental monitoring services during construction activities within the wetted 

perimeter of the unnamed tributary.  All instream activities, including the removal of the 

existing culvert and the installation of the new arch structure, occurred between 

September 4, 2008 and September 8, 2008.  

Overview 

Upon arrival at the site, the monitor discussed the installation plan with the contractor and 

established a reasonable work area.  Stop nets were erected upstream and downstream of 

the work site and fish salvage was conducted within the work area which included the 

existing road and 11m upstream and 11m downstream of the Windy Mountain FSR.  A 

diversion was constructed and maintained during instream activities to provide flow 

around the work site and dry conditions.  Flow was re-established once the new channel 

had been constructed.  The substrate was thoroughly washed until turbidity was within 

acceptable limits prior to its reintroduction to the channel downstream.  Water quality 

was closely monitored during the all instream works and precautions were taken to ensure 

no loss of fish.  Construction was monitored continuously during instream activities.   

Summary of Events on September 4, 2008 

Upon arrival at the site, the contractor and the environmental monitor discussed the 

proposed construction plan.  All instream works took place after the isolation of the work 

site and the completion of fish salvage.  The average channel width was less than 1.0m 

and the dominate substrate consisted of fines with few cobbles (plate 3).  Because no fish 

were captured during fish salvage, the environmental monitor traversed the channel 150m 

downstream of the crossing; however no barriers to fish passage were identified.  The 

channel meanders through a low lying area which connects to Bower’s Lake, located 

approximately 1.5 km downstream of the crossing.  Reference to TRIM4 mapping 

                                                 
4 TRIM – Terrain Resource Inventory Mapping 
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suggests no further barriers to fish passage exist from Bower’s Lake to the replacement 

structure.   

Plate 3- upstream view of habitat upstream of the crossing. 

 
Plate 4- downstream view of the downstream stop net.  
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Stop nets were installed 11m upstream and 11m downstream of the work area to provide 

a barrier to the movement of fish during the installation of the arch (plate 4).  The first 

electrofishing pass commenced at 13:52 and ceased at 14:15 (300V) covering a total 

distance of 22m upstream and downstream of the work site.  A second electrofishing pass 

was conducted (208 electrofishing seconds, 400V) however no fish were captured.  The 

stream temperature and conductivity were 8°C and 260μs, respectively.  Once fish 

salvage was completed, the crew began assembling the diversion pipe.  The pipe 

consisted of metal cmp5 with poly pipe attached for the inlet and outlet, respectively.  

Sections of pipe were fastened together with shrink wrap (plates 5 to 8) and the diversion 

pipe was completed at 16:20. 

Plate 5 -.downstream view of diversion pipe assembly 

 

                                                 
5 Cmp – corrugated metal pipe 
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Plate 6- upstream view of the inlet to the diversion pipe. 

 
Plate 7- overview of the diversion pipe with shrink wrap. 
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Plate 8- view of the upstream section of the diversion pipe. 

 
 

Summary of Events on September 5, 2008 

The diversion pipe was laid in place and pumps were set up at the inlet to divert water 

around the work area until the diversion pipe was completely installed and prepared to 

take the full volume of stream flow (plate 9).  Care was taken to ensure the water entering 

the channel downstream of the work area was clean and not increasing turbidity.  The 

contractor excavated the trench for the diversion pipe and subsequently covered the 

diversion pipe (plate 10).  Clay was used to block flow into the existing culvert and create 

the inlet for the diversion (plate 12).  The clay will be removed when flow is re-

established in the constructed channel.  At 9:35 the diversion pipe was receiving the 

majority of flow.  When flow within the existing culvert ceased, it was removed in 

sections beginning with the downstream end to ensure no fish were stranded in the 

culvert (plate 13).  A leak was discovered in the diversion pipe within the work area at 



Trumbley Environmental Consulting Ltd 

4574 Larkin X Road, Armstrong, B.C. V0E 1B6 Tel 250-546-4069 Fax 250-546-8796 
info@trumbleyenvironmental.ca www.trumbleyenvironmental.ca 

10:13 which resulted in the temporary introduction of turbid water to the channel.  The 

leak was rectified immediately.  At 10:38 all five sections of the existing culvert had been 

removed and the contractor began to excavate the new channel to grade (plate 14).  The 

inlet and outlet pools remained clear and no fish were observed.  The trench was 

excavated for the remainder of the day.  Turbidity levels were monitored upstream and 

downstream of the channel and the turbidity remained clear and no further issues arose 

(plate 15).   

Plate 9- view upstream of the outlet of the diversion pipe prior to removal of cmp 
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Plate 10- view of the diversion pipe partially covered 

 
Plate 11- removal of saplings and vegetation at the inlet  
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Plate 12- view upstream of clay placed as barrier and diversion inlet 

 
Plate 13- view of sections one and two of culvert removed at downstream end 
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Plate 14- view downstream of channel after existing culvert was removed 

  
Plate 15- view of inlet pool, water clarity excellent 
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Summary of Events on September 6, 2008 

Upon arriving at the site, a minimal volume of water had seeped into the work area.  A 

pump was set up to remove the water in the work area prior to instream activities.  

Equipment failure resulted in a delay in work therefore water was removed with the 

excavator bucket.  The inflow and outflow were checked and no fish were observed and 

turbidity remained clear.  In preparation for the arch structure, the crew began to place 

gravel and sand in the trench at 10:30.  It was discovered that the structure was wider 

than ordered, therefore changes where made to the trench to accommodate the structure 

(plates 16-18).   

Plate 16 – trench excavated for footings of arch structure 
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Plate 17 – view downstream of diversion and excavated trench 

 
Plate 18- view upstream of diversion and excavated trench 
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The inlet and outlet were continually monitored throughout the day and turbidity 

remained clear (plates 19 & 21).  At 14:50 the channel was compacted to prevent 

percolation of water into the substrate when flow is re-established.  At 15:05, a meeting 

between the contractor and the environmental monitor concluded that the channel 

reconstruction would occur after the installation of the arch on September 8, 2008.  

Gravel was placed within the trench to obtain the designated elevation.  In addition, sand/ 

gravel and boulders were placed in a pyramid shape in the center of the constructed 

channel.  The following days would involve placing the arch structure over the 

constructed channel and anchoring it onto the footings.   

Plate 19- view downstream of diversion outlet, water clarity excellent 
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Plate 20 – view downstream of outlet pool and stop net 

 
Plate 21-view upstream of excavated trench 
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Summary of Events on September 8, 2008 

The environmental monitor arrived onsite at 8:30 and the arch had been placed over the 

mounded material and anchored onto the footings (plates 22 & 23).  The diversion was 

intact and no turbidity was evident at the inlet or outlet.  At 9:09, the crew entered the 

inlet and manually pushed the sand/gravel in the center of the arch to the sides of the 

structure.  At 10:33, the material in the constructed channel was washed to remove 

sediment.  Turbid water was pumped from the outlet pool onto the forest floor and 

allowed to percolate through the forest floor prior to entering the channel.  At 12:53, a 

leak in the diversion pipe was identified and was rectified by 13:00.  At 14:24, the flow 

had ceased in the diversion pipe and the full volume of water was pumped through the 2” 

diversion hose.  The diversion pipe was now ready to be removed however; a problem 

with the thumb of the excavator prevented its removal.  To minimize erosion, the outlet 

was armored with riprap and filter cloth.  Approximately 3m of channel was constructed 

with sand and gravel at the outlet of the arch structure to accommodate the initial length 

of the culvert (plate 24 & 25).  Flow was re-established at 16:14 by allowing a controlled 

amount of water through the constructed channel while maintaining flow in the diversion.  

Flow through the arch was increased incrementally to ensure flow downstream of the 

work site and provide an avenue for turbid water to be pumped onto the forest floor.  

Flow was completely re-established by 16:54 and water was running clear (plates 26 & 

27).  Turbidity levels remained low in the outlet pool and within the channel, therefore 

the stop nets were removed at 17:16.  All remaining work will be conducted beyond the 

high water mark; therefore an environmental monitor was no longer required on site. 
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Plate 22-view downstream of inlet of arch with mounded sand/gravel and boulder 

 
Plate 23 – view downstream of arch structure  
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Plate 24 view upstream of arch outlet and diversion outlet  

 
Plate 25-upstream view of 3m outlet channel  
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Plate 26-view upstream of constructed channel at inlet 

 
Plate 27-view downstream of constructed channel at inlet 
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3.0 Comments/ Other 

The remainder of the works including placing fill over the arch structure and re-creating 

the road surface will be conducted outside of the wetted channel.  Outstanding mitigative 

measures included seeding the area to provide ground cover and reduce the influx of 

sediment into the channel.   

 

If there are any further questions or concerns please contact the undersigned at your 
convenience.   
 
 
 
 
 
 
 
 
 
 
 
Michele Trumbley, RPBio. 
Trumbley Environmental Consulting Limited 
 

 


