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EXECUTIVE SUMMARY 
 
Our 2021 study design, surveys and monitoring of amphibians, reptiles and general wildlife and 
habitats during, before, and after four dam removals and ecological restoration were guided by 
the B.C. Dam Safety Program’s objectives for dam decommissioning to restore natural functions 
and ecosystems. A focus was on western toads. Besides field transects, remote trail cameras 
and bat detectors were used. A grizzly bear/wildlife road density analysis was done.  
 
The Cambridge-Violin watershed is an important transboundary wildlife corridor between 
Canada and the U.S. More common amphibian and reptile species are the Western toad, 
Columbia spotted frog, Pacific tree frog, and Common and Terrestrial garter snakes. The 
Cambridge Reservoir supported breeding Western toads in 2020 but not in 2021. The northeast 
corner of Violin Lake was an important staging area for 2021 toadlets and is probably a 
common breeding site. Remote cameras recorded a variety of wildlife including ungulates, 
black bear, and gray wolf but no grizzly bears although a subadult was sighted in the spring. 
Eight bat species were detected with high confidence while up to 15 different species may have 
been present in a 7-10 day period. A high level of Off Road Vehicle (ORV) access was 
documented using remote cameras, despite control gates. High ORV use is a disturbance to 
wildlife. Pre-construction, the watershed was found to have a high road density of 2.5 km/km2, 
well above the provincially accepted grizzly bear threshold of 0.6 km/km2.  
 
Construction was planned, scheduled and modified to avoid and minimize any impacts to toad 
breeding sites. Environmental monitors worked closely with equipment at all times and 
relocated three adult and two juvenile toads, 119 toadlets, one garter snake, 29 adult and eight 
juvenile Columbia spotted frogs, one juvenile tree frog and one pocket gopher. Salvage of a 
small number of non-native Eastern Brook Trout was not necessary.  
 
Surveys determined that the large area of riparian/wetland restoration/enhancement more 
than met the B.C. Dam Safety Program’s objective for restoration of natural function and 
ecosystems. The total area of restored wetland/riparian habitat (19.6 ha) and restored stream 
length (3.0 km) was considered significant for amphibian, reptiles and other wildlife. Four earth-
log dens, one old-growth tree den for black bears and two snake hibernacula were constructed. 
We recommend amphibian, reptile, wildlife monitoring be done for the next three years, with 
an emphasis on the utilization of the new wetland habitats by Western toads for breeding.  
 
A total of 3.4 km of roads were decommissioned and restored. Future road decommissioning of 
2.34 km of Priority 1 roads (adjacent to the two major restored wetland areas) would reduce 
the watershed road density to 1.76 km/km2. Including decommissioning of 7.58 km of Priority 2 
roads (main access, valley bottom and west side main logging road) would reduce the road 
density to 1.18 km/km2. The remaining 7.8 km of open roads are not connected to the project 
area roads which prevents achieving a watershed road density below 0.6 km/km2. Reduction to 
1.18 km/km2 provides the best possible scenario for wildlife and would still meet the Dam 
Safety objectives for restoration of natural functions and the ecosystem. Not decommissioning 
further and allowing ORV use would compromise the large ecological investment in the new 
wetlands.  
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INTRODUCTION  
 
This final report is a revised and up-dated version of our July 9, 2021 interim report on 
mitigating impacts to native species including the Western toad (Anaxyrus boreas) and 
restoring ecosystem functions as part of the Cambridge and Violin Dam decommissioning 
project (McCrory and Peters 2021). Dam removal and restoration work was done between 
August 15 and October 21, 2021. During the period between the July interim report and late 
October, additional field information was gathered by project biologists including monitoring 
logs of wildlife recorded and salvaged from work areas during all 4 dam removals and 
watershed restoration. Additional information includes amphibian and reptile surveys, remote 
wildlife camera monitoring and a post-restoration assessment. This has been added to the July 
interim report and is presented herein as the final report including some necessary revisions to 
that interim document.   
 
This final report summarizes the 2020-2021 efforts pertaining to the wildlife inventory and 
monitoring aspects of the project. We provide specific recommendations to continue to reduce 
the open road density to at or near provincial standards for the Grizzly bear (Ursus arctos) and 
other wildlife with a priority on road decommissioning and their restoration adjacent to the two 
main wetlands restored (Cambridge Basin and North Violin) as well as to continue post-
restoration wildlife monitoring over the next three years to achieve the MFLNRORD objectives 
for restoration of natural functions and ecosystems (BC Ministry of Forests, Lands, Natural 
Resource Operations and Rural Development, 2019, p. 12).  
 
Latin names are used in this report where they first appear in the text (other than in the 
Executive Summary due to spacing issues). 
 

INVENTORY AND MONITORING METHODS 
 
Pre-construction adult toad migration night surveys 
 
For 2021 spring to early summer night surveys of adult toad migrations we designed a network 
of road transects based on the study designs used at two other Western toad study areas in the 
West Kootenays. Driving survey transects included the road network from the Cambridge gate 
to the Violin Lake dam inclusive of the short branch road at the north end of Violin Lake to the 
valve house for the siphon pipe. The walking survey transect followed the logging road north 
from the Casino Gate then followed the gas line west to the Cambridge gate. For each survey, 
1-2 researchers completed the driving and walking transects maintaining radio contact for 
safety.  
 
At a minimum, one return trip drive survey was done each night and where possible two with a 
break in-between. 
 
Transects and segment breakdown are shown in Figure 3.  
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Data recorded for each adult sighting included sex, GPS location, possible direction of travel, 
and amplexus (breeding). Weather conditions such as rain events were recorded. We set up a 
thermometer on a tree at a remote camera site on the west side of the Cambridge Reservoir to 
record ambient temperature at the time of each survey. Handling protocols were followed 
when sexing adults. GPS locations and habitat features were recorded for any toad egg masses 
found. 
 
All other incidental sightings of other amphibians, reptiles and wildlife were recorded. Some 
toad night surveys also included systematic surveys of bat activity along the same road 
transects and/or at suspected key habitat areas. 
 
Pre-construction breeding/egg mass day surveys 
 
For day surveys of breeding Western toad adults, transect design included a walk-around of the 
Cambridge Reservoir shoreline and opportunistic surveys for potential breeding/egg masses on 
the south, east and north side of Violin Lake either on foot or using a paddleboard. When the 
paddleboard was used, the west side of Violin Lake was also surveyed.  
 
Some day surveys were also done outside of the prescribed transects at a number of other, 
smaller wetlands in the Cambridge Creek and Violin Lake watersheds, including downstream of 
Cambridge Dam. 
 
Bat inventory acoustic detection and surveys 
 
Two passive ultrasonic acoustic bat detectors were set in trees for ten nights near areas where 
bats were expected to be encountered (Table 1).  One was located at the north arm of Violin 
Lake (detector ID Oph8) and recorded data from July 14-21, 2021. The other was set at the 
north end of Cambridge Reservoir (detector ID Oph9), just upstream of the dam although much 
of the reservoir had already been dewatered, and recorded data from July 14-24. The rationale 
for selecting these sites is that both would be affected by the restoration and even bats that do 
not forage in wetlands or lakes would come at some time to drink.  Also, ponds and lakes are 
uncluttered so most bats tend to lower the slope of their calls, which makes them more 
diagnostic so positive identification is more reliable.  The downside of these types of locations 
are that bats flying close to the water produce echoes and they are dominated by Little Brown 
Myotis (Myotis lucifugus) that can mask the auto identification of other bats.  The detectors 
used were Song Meter SM4BAT FS, manufactured by Wildlife Acoustics and used the latest 
firmware update (version 2.3.3).  The SMM-U1 Ultrasonic Microphones were connected to the 
SM4 units by a three-metre cable and then mounted at the end of tree branches to obtain an 
uncluttered acoustic vantage. The microphones are omni-directional although their greatest 
sensitivity is straight forward. The trees were situated on slopes so that the effective horizontal 
sampling plane was at least 4 metres above the ground/water. The sensitivity of the 
microphones is between 20 and 50 metres depending on a number of factors, but most 
importantly on what direction the bat is travelling and the amplitude (loudness) of the 
echolocation, which varies between species. 
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Table 1: Details for the two SM4 bat detectors. 

Location Detector Start End UTM E UTM N 
Violin Lake Oph8 14-Jul 21-Jul  447415 5432327  
Cambridge 
Reservoir Oph9 14-Jul 24-Jul  446484 5434660  

 
Analysis of the digital acoustic files was done using Kaleidoscope Pro Version 3.1.8. Wildlife 
Acoustics provides the following disclaimer regarding their software: 

Automatic identification (AutoID) is not perfect and will result in false positive 
and false negative errors.  Never rely solely on the output of this software to 
make land management decisions.  The AutoID is intended only as a suggestion 
to facilitate analysis, not to replace human expert vetting of calls. 

 
Limited resources meant that only suspect calls sequences of bat species that are very rare or 
out of ecological context for the study area were manually examined.  Conversely, the vast 
volume of Little Brown Myotis call sequences were expected, as a consequence of the detectors 
being located near suitable foraging habitat, and were therefore not systematically vetted. 
Additional acoustic sampling for bats was also conducted in ‘real time’ using EchoMeterTouch 
(EMT Pro), also manufactured by Wildlife Acoustics.  These units consist of an ultrasonic 
microphone which is plugged into a smart phone or tablet and the user can see the sonogram 
of the echolocation calls and also see AutoID results.  The EMT Pro also records the calls for 
future analysis.  
 
Remote camera set ups, settings, camera types & locations 
 
In order to better document larger wildlife species occurrence and movements during the 
study, we set up three remote trail camera monitoring stations between April 30 and June 6 
which were active until October 13-16. Remote cameras were installed on trees and directed at 
roadways around Cambridge Reservoir (Figure 25). Trail Camera 1 was installed on the main 
Cambridge west side road on April 30 before a second, Camera 2, was obtained for placement 
on the Casino road on May 8. Finally, Camera 3 was placed on the ORV bypass road west of 
Cambridge Reservoir on June 6 (Figure 25). The cameras also allowed us to document human 
use of the main road access including hikers, bikers and off road vehicles (ORVs) which are 
addressed in a separate section as are concerns about the motorized disturbance regimes to 
grizzly bears and other wildlife.  
 
Camera 1 and 2 were Browning Strike Force HD Pro Trail Cameras with the following settings: 
Still picture; Capture Delay: 1s; Night Exp: Long range. Camera 3 was a Primos Hunting Truth 
Cam 35 Ultra with the following settings: Mode: Photo HI; Photo burst: 1; Delay: 5s.  
 
Methods to measure ORV use 
 
ORV activity was monitored via wildlife trail cameras installed around Cambridge Basin.  
Camera data is presented as the number of times that a hiker, biker, wildlife species, or 
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motorized vehicle passed the camera, i.e. “passes” per camera day (24 hour period). 
Researchers, operators and their vehicles were not counted in the analysis.  
 
Road density analysis for grizzly bears 
 
We followed the standard GIS grizzly bear road density analysis for computing open road length 
(including brushed in logging roads) to total area (area of watershed and area of City of Trail-
owned land).  
 
Environmental monitoring and salvage during dam decommissioning 
 
A daily monitoring log was kept by environmental monitors Wayne McCrory, Tom Biebighauser, 
Robin Annschild, Miranda Cross, and Amber Peters (Appendix B & C). Monitors recorded any 
amphibians, reptiles or fish found in the area of operation, and where they were relocated to, if 
necessary.  
 
At least one environmental monitor was present during all heavy equipment operations near 
waterbodies or other sensitive ecosystem areas in 2021. All areas were thoroughly surveyed for 
wildlife prior to heavy equipment entering the site. Environmental monitors maintained a close 
proximity to heavy equipment while observing the area being restored. Monitors 
communicated with the operator via radio and stopped operations if wildlife were detected in 
the work area. Any amphibians or reptiles found during operations were salvaged with a net 
and clean bucket, both designated only for that work site. Wildlife were relocated to designated 
similar habitat areas as described in Appendix B & C and shown in Figure 28 & 29. 
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 Figure 3: Adult toad migration night survey transects and day breeding adult/egg mass 

survey transect.  
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RESULTS OF AMPHIBIAN AND REPTILE INVENTORY, ENVIRONMENTAL 
MONITORING & SALVAGE DURING CONSTRUCTION AND HABITAT 
ENHANCEMENT 

WESTERN TOAD 
 
The Western toad is a species at risk in Canada with a COSEWIC status of Special Concern (SARA 
Schedule 1 – 2018). As a result of the determination in 2020 that a breeding population of 
Western toads was present in the Cambridge-Violin watershed complex, this species was 
flagged as a priority for 2021 field research to support planning and implementation of dam 
decommissioning and restoration while minimizing negative impacts to the population of 
Western toads. 
 
In August, 2020, Bill Coedy of the Trail Streamkeepers Society reported observing large 
numbers of toadlets at the Cambridge Dam. Large numbers of toadlets were also observed by 
two City of Trail workers on the Cambridge Dam during the latter part of August that they 
described as so thick they could hardly walk on the dam. In late August, 2020 City of Trail 
worker John Howes also observed a large number of toadlets along the edge of the reservoir at 
the dam.  
 
2020 field surveys were completed shortly after these toadlet observations by Wayne McCrory 
on August 26 and September 3, 2020. Although he observed only a small number of toadlets at 
the Cambridge Dam compared to the previous anecdotal sightings, 2020 observations 
suggested a productive toadlet hatch in the Cambridge Reservoir that year. An estimated 2,000 
staging toadlets were observed on the mudflats around the south end of the reservoir. At the 
time, the water level in the reservoir had been dropped to very low levels to allow 
archaeological surveys in preparation for the 2021 dam removal.  Funding was available to 
further monitor the situation in 2021 including timing and direction of toadlet migrations after 
rainfall events.  
 
2020 observations were very useful in confirming that the Cambridge Reservoir supported a 
Western toad breeding population of unknown size. This raised concerns about their survival 
during the planned 2021 dam removal, and RPbio. Wayne McCrory recommended that more 
detailed surveys be conducted in the watershed from late April-October 2021 including a 
determination of migrating and breeding adults, egg masses, tadpoles and toadlets.  
 
Once funding was obtained and the project design approved, night toad adult surveys began on 
May 6, 2021 and were carried out at approximately one week intervals along the defined 
transect routes. The first day surveys were started on May 7, 2021.  
  
This survey data was used to determine and inform the following: 
 

a) Migration routes and road crossings for any breeding adults moving to and from 
Cambridge Reservoir and Violin Lake including any road crossing hot spots. 

b) Approximate size of the breeding population, if any, at both areas. 
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c) Detailed planning to mitigate the impacts of dam removal on Western toads and, for the 
Cambridge Reservoir and potentially Violin Lake, to provide baseline information to help 
inform the design of newly restored wetlands built to provide ongoing breeding habitat 
for the population. 

 
A total of 25 pre-restoration day and night surveys (estimated 285 researcher hours) of 
Western toad and other wildlife activity were conducted between March 22 and August 12, 
2021 prior to the dam removal/restoration activity that commenced on August 16. A summary 
of all 2021 Western toad activity documented prior to dam decommissioning and restoration is 
presented in Table 1 and Figure 5. This included 12 night counts on the road transects and 13 
day counts, primarily around the two main water bodies.  
 
Although at the outset on May 5 we counted a fairly high number of six migrant adult toads 
during our night survey including three gravid females, numbers dropped off after that.  A 
surprisingly low number of only 22 adult toads were observed along the transects including 
during the spring-early summer breeding season. However, this included three observed at 
night on the access road to the Cambridge Dam. As a result of such low numbers we scaled 
back our night surveys earlier than anticipated. At the time, we were also doing similar Western 
toad surveys in two other long-term study areas in the West Kootenays where much larger 
numbers of migrating and breeding adult toads were being documented during the same 
spring-early summer period. We used this comparative information to conclude that the 2021 
toad breeding population in the Cambridge-Violin watershed was extremely low, along with the 
lack of amplexus (breeding) adults and egg masses from our day surveys of the shorelines of 
these areas.  
 
Table 2: Summary of adult Western toads found in Each Transect Segment at Cambridge 
Reservoir/Violin Lake, BC between March 22 and August 1, 2021. 

 
During the 2021 pre-restoration survey period we documented a small number (7) of adult 
toads on the road on the west side of Cambridge Reservoir ‘C1-C7’, one adult toad near the 
Casino Gate (‘C8-V1’), one adult toad on the Casino Road on the east side of the reservoir ‘C8-
C10’ and 12 toads north of the reservoir/dam (north of ‘C1’). We did not have the capacity to 
track Western toad movement north of Cambridge Reservoir. Further day time adult Western 
toad observations were also made once restoration began on August 16, including one unsexed 
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toad at the south end of Violin Lake ‘V4’, two adult males found downstream of Cambridge 
Dam, one gravid female found in Cambridge Basin and several yearlings or second year 
juveniles within the study area.  
During the preconstruction surveys, 67 
yearling toadlets were recorded in the 
study area between April 30 and 
August 1, including: 62 on the 
Cambridge Reservoir ‘C3’ mudflat 
between April 30 and June 11, one on 
the road between Cambridge 
Reservoir and Violin Lake ‘C8-V1’ on 
May 7, one at the Casino Gate ‘C8’ on 
May 22, one at the Siphon Trench ‘V8’ 
wetland on June 11, one north of 
Violin Lake ‘V1-V7’ on June 29, and 
one at the Casino Gate ‘C8’ on August 
1. These were believed to be all 
yearling toadlets from the 2020 hatch 
documented the previous year. 
Toadlets documented on the ‘C3’ 
Cambridge south mudflat, which were 
often found in wet cracks in the mud where the reservoir had been drawn down, may have 
over-wintered there. 
 
By May 22, toadlet counts at the south end of the Cambridge Reservoir had decreased 
significantly and toadlets were observed dispersing, likely migrating to higher elevations or 
adjacent forested habitats. No toadlets were found during a careful survey of the Cambridge 
Reservoir shoreline just prior to August 15 timing of heavy equipment moving along the road on 
the west side of the reservoir.   
 
On July 17 an estimated 2,000-3,000 Western toad tadpoles were observed at the north-east 
corner of Violin Lake near the ‘V1’mudflats. This suggested that a small number of adults did 
breed in Violin Lake despite the fact that our day surveys along the lakeshore revealed no 
breeding adults or egg masses.  
 
As a result we increased our day time surveys of the ‘V1’ mudflat and observed the first 
documented occurrence of a toadlet from the 2021 hatch - a single toadlet in the ‘V1’ mudflat 
area on August 1, 2021. Twenty-five toadlets were then observed on August 7 in the same area, 
followed by an estimate of up to 1,000 toadlets on August 12. This was just three days prior to 
the August commencement of heavy equipment moving in to the area to improve the access 
road along the east side of Violin Lake to the dam. Although it was difficult to obtain accurate 
counts due to the boggy nature of the mudflats, many of these toadlets appeared to have 
quickly dispersed or otherwise taken shelter in nearby microhabitats by August 15 when an 
estimated 200 toadlets were recorded in the mudflat.    
 

Figure 4: A gravid female Western toad documented 
north of 'C1' during a night survey on May 6, 2021. 
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Figure 5: The Violin Lake north end ‘V1’ mudflat on August 7 after Violin Lake drawdown 
occurred for the removal of Cambridge and Violin Dams. 
 

A map of toadlet observations prior to restoration, from April 30 to August 12, 2021 is 
presented below. These results do not include toadlet observations made during the 
monitoring of dam removal and restoration at Violin Lake from August 15-October 15.  

 
 

Figure 6: Toadlets recorded in 2021 prior to restoration activities (up to August 12). Green points 
represent yearling toadlets from the 2020 hatch and red points represent 2021 hatchlings.  
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OTHER AMPHIBIANS AND REPTILES 
 
Documentation of amphibians and reptiles and their activity progressed during systematic 
Western toad, bat and other surveys in 2021. Dedicated reptile and amphibian surveys were 
also conducted with amphibian, reptile and bat specialist RPBio. Mike Sarell on June 28, 29 and 
July 14. Areas of focus included the Inventory Transects shown in Figure 3 as well as an 
extensive tract of talus rock habitat on the eastern slopes north of Violin Lake. This monitoring 
by biologist Mike Sarell was implemented to: 
 

a) supplement our inventory of reptile, amphibian 
and bat species in the general watershed and 
areas to be restored. 

b) contribute an expert opinion in plans to mitigate 
impacts of the dam removals on amphibians and 
reptiles.  

c) inform best practices to restore and enhance 
habitats for amphibians and reptiles. 

d) assist with setting up bat species monitoring 
devices. 

A complete list of potential amphibian and reptile 
species and their conservation status was included in 
our interim report (McCrory and Peters 2021) and is not 
repeated here. 

 
Surveys in late summer and early fall 2020 and 2021 of 
amphibians and reptiles found the following species: 
Western toad, Columbia spotted frog, Northwestern 
Pacific tree frog (Pseudacris regilla), common garter snake, terrestrial garter snake (Thamnophis 
elegans), and Northwestern alligator lizard (Elgaria coerulea principis). Although they were 

Figure 7: Toadlets in the Violin Lake north end ‘V1’ mudflat at the start of road 
repair/dam decommissioning on August 15, 2021. 

Figure 8: A tree frog in the 
Cambridge south ‘C3’ mudflat, 
May 3, 2021. 
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expected to occur because of habitat potential, no long-toed salamanders (Ambystoma 
macrodactylum) or rubber boas (Charina bottae) were observed.   

No non-native species were detected in the study area. 
 
Columbia spotted frog: 
 
Although complete inventories were not obtained due to survey efforts focussing largely on 
Western toad activity, Columbia spotted frogs were commonly found in the study area. Low but 
widely distributed numbers were documented in waterways throughout the study area and 
breeding was confirmed in Cambridge Reservoir and Violin Lake through egg mass observations 
and presence of juveniles. A small number of tadpoles were also found at the north end of 
Cambridge Reservoir on June 28, 2021. Besides the juveniles of Western toads, Columbia 
spotted frogs were the species most observed during our surveys. A relatively significant 
proportion of the frogs in various life stages were found in Cambridge Basin, north of 
Cambridge Dam, in the ‘V5’ Violin south wetland and in the Violin north ‘V8’ Siphon Trench 
area. A small number of juvenile Columbia spotted frogs were found here in early September 
2020. In August 2021 a small number of juveniles were found in the small outlet creek on the 
Violin Lakeshore below the Siphon Pipe Valve House (‘V6’).  

 
Figure 9: Juvenile Northwestern Pacific Tree Frog (left) & Columbia Spotted Frog (right) 
documented in the study area [A.Peters]. 

Northwestern Pacific tree frog: 
 
Complete inventories were not obtained due to survey efforts focussing on mitigation of 
impacts to at-risk Western toads. Pacific tree frogs were found to be most abundant in 2021 at 
the south end of Cambridge Basin ‘C3’ mudflat and at the north end of Violin Lake ‘V1’ mudflat 
and ‘V6’ shoreline spring area. Breeding was confirmed in Cambridge Reservoir through the 
finding of one egg mass on May 30, 2021. Two Juvenile Pacific tree frogs were recorded in the 
‘V1’ mudflat on August 15, 2021, implying that breeding is also taking place in Violin Lake. Calls 
heard during nighttime Western toad surveys in spring and early summer suggest that 
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significant numbers of tree frogs utilize the south end of Cambridge Basin and north end of 
Violin Lake, with smaller numbers at the north end of Cambridge Basin. In late August/early 
September 2020 small numbers of tree frog juveniles were documented in the wetlands just 
below the Violin Lake Dam and in the Siphon Trench wetlands. 

Common garter snake & Terrestrial garter snake: 
 
Common and terrestrial garter snakes were also found to be relatively abundant in the study 
area, with most observations made in Cambridge Basin and on the Violin Lake ‘V1’ mudflat 
before August 21. It is expected that garter snakes are also using the talus slopes northeast of 
Violin Lake, with potential for Rubber boa presence, but extremely high temperatures on the 
survey dates likely reduced our probability of making observations. Garter snakes were often 
observed in the tall grass along Cambridge Creek in Cambridge Basin and on the mudflat 
shoreline areas, particularly in the Violin Lake ‘V1’ mudflat where they may have been hunting 
for toadlets. On July 14 a Common garter snake was observed surfacing from an underwater 
burrow at the shoreline of the ‘V1’ mudflat.  Observations in the ‘V1’ mudflat also included 
young juveniles on August 19, 20 and September 13, implying that breeding may be taking 
place in nearby habitats such as the adjacent talus slope on the southwest side of the mudflat. 
During an amphibian and reptile survey on June 28, two garter snakes were observed at the 
‘V4’ south end of Violin Lake and one in the ‘V5’ wetland. Observations of snake crossing trails 
in the dust on the Violin east side road at the north end suggests that habitat connectivity may 
be at risk due to ORV use of the area.  
 
A summary of reptile observations made before restoration works, from April 21 to August 12, 
is presented in Table 3 and Figure 28 & 29. A summary of observations and relocation during 
restoration can be found in Appendix B & C.  
 
 
Table 3: Summary of reptile activity documented prior to restoration at Cambridge 
Reservoir/Violin Lake, BC between April 22 and August 12, 2021. 

*Note that comprehensive 
habitat surveys were 
conducted on June 28 and 
June 29 with biologist Mike 
Sarell.  Other records of 
reptile occurrence prior to 
restoration have only been 
incidental. Our findings 
suggest that Cambridge 
Creek and Violin Lake 
watersheds provide valuable 
habitat for different snake 
species. 
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Figure 10: Common garter snake (left) in the upstream Cambridge skunk cabbage swamp & 
Terrestrial garter snake (right) on the Violin Lake ‘V1’ mudflat. 

Long-toed salamander:  
 
There were no records of Long-toed salamanders 
made in the study area in 2021. However, signs of 
aquatic animals gulping underwater in Cambridge 
Basin suggested that either fish or salamanders were 
present.  Limited data on salamander habitation in 
the study area is likely due to survey efforts being 
focused on Western toads and due to extremely hot 
conditions on days when amphibian surveys took 
place. Surveys of coarse woody debris and other 
potential habitats in forested areas not planned for 
restoration did not occur, as efforts were focussed 
on mitigating impacts to species in water bodies that 
were to be restored. Prior to restoration, 
microhabitats such as woody debris piles where 
salamanders would be expected in the sites to be 
restored were limited or otherwise extremely dry 
and not functioning as suitable habitat.  
 
Northwestern alligator lizard:  
 

On June 28 a gravid female Alligator lizard was found floating on the water on the northeast 
side of Cambridge Basin on a very hot day.  More dedicated surveys would likely lead to more 
occurrences in the study area.  
 
CONSTRUCTION MONITORING AND SALVAGE OF AMPHIBIAN AND REPTILE SPECIES 
 
An environmental monitor was present during the entire dam removal process where it was 
expected that snakes may have been using the dam talus rock as hibernacula sites. No reptiles 
were found during these operations or during dam surveys leading up to deconstruction, so 
salvage of reptiles from the dam rock and mitigation of snakes using the temporary dam 
boulder fields from the deconstructed dams was not necessary. Relocation was only necessary 
on September 9 where one Common garter snake was found downstream of Cambridge Dam in 

Figure 11: A gravid female alligator 
lizard found floating on Cambridge 
Reservoir on June 28.  



19 

Cambridge Reservoir and Violin Lake Ecosystem Restoration Project 

the tall grass prior to floodplain restoration. The snake was relocated to a downstream beaver 
pond area that was left intact (Figure 28). All other garter snakes observed during restoration 
were on the Violin Lake ‘V1’ mudflat, included eight adults and four juveniles. The mudflats 
were monitored for amphibians and reptiles before work with heavy equipment began. 
Numbers of snakes observed on the mudflat had decreased to only two observations after 
August 20; with one common garter snake found on August 31 and one on September 13. 
Habitats that the snakes were expected to be using as hibernacula, including the southwest side 
talus slope and woody debris piles, were left intact on the ‘V1’ mudflat. 
 
MONITORING, MITIGATION ACTION & SALVAGE & FOR WESTERN TOADS DURING AUGUST-16 – 
OCTOBER 21 DAM REMOVAL/RESTORATION PHASE 
 
A wildlife handling permit application pertaining to these operations was submitted on July 28 
and was not received during the environmental monitoring/construction phase. Guidelines 
were followed according to the Salvage Permit Application Checklist and BC Animal Care Form 
(May 2020) obtained from the Front Counter BC website 
(https://portal.nrs.gov.bc.ca/web/client/-/general-wildlife-permit#live-research). The permit 
has not been received to this date. 
 
CAMBRIDGE DAM AND RESERVOIR 
 
During the August 16-October 21 dam removal and restoration work the following were 
relocated by the wildlife monitors from the Cambridge Dam and reservoir area: Three adult 
Western toads and one juvenile, 29 adult and two juvenile Columbia spotted frogs (Rana 
luteiventris) and one Common garter snake (Thamnophis sirtalis). The environmental monitors 
were on site daily working closely with the equipment when it was working there. Although an 
action plan was prepared in advance of the construction phase to install temporary deflection 
fences to keep any toadlets out of heavy equipment areas and relocate them if necessary, the 
general lack of toadlets meant this did not have to be implemented.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12: Excavator operator Andrew Stene builds a compacted silt/clay toadlet shoreline staging area 
on a new wetland under construction in Cambridge basin [A. Peters]. 
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VIOLIN LAKE 
 
Monitoring of toadlet activity at the north east corner of Violin Lake became the priority just 
prior to and after the start-up of dam removal/decommissioning on August 16 after an 
estimated 1,000 toadlets were found staging on the mudflats three days prior to heavy 
equipment being moved to the Violin Dam to begin decommissioning.  
 
Continuous monitoring of this site found that toadlets remained in the ‘V1’ mudflat area only 
until September 15. 
 
Precautionary and mitigation actions at the north end of Violin included installing CAUTION 
flagging and posting toadlet migration signs on the dam access road on the east side where it is 
proximal to the mudflats ‘V1’ toadlet staging area just prior to heavy equipment using the road 
on August 16. The potential of migrating toadlets crossing the road here was also explained to 
the heavy equipment operators including showing them a toadlet. 
 
During the Violin Lake dam decommissioning the environmental monitor walked this section of 
road to check for toadlets before each vehicle passed. No Western toads were ever observed 
on the Violin Lake road. Flagging was later removed once the heavy equipment operations were 
completed in this area but toadlet crossing signage was left in place to inform illegal visitors 
who are still getting past the gates of potential toadlet activity at the mudflat area. 
 
On September 1, during restoration of the shoreline area at the northwest end of Violin Lake, 
from approximately ‘V7’ halfway to ‘V1’, a small Western Toadlet migration took place in a 
southward direction along the northwest Violin Lake shoreline, and relocation of toadlets was 
required to avoid mortalities. This was the only time relocation of Western Toad was required 
during construction. There were no other instances of toadlet activity conflicting with 
equipment operations in 2021. Of the nine surveys made by the wildlife monitor of this 
shoreline area on September 1, a total of 118 toadlets were relocated to a newly restored 
shoreline area several hundred meters south along the Violin Lake northwest shoreline. The 
shoreline relocation site had not been disturbed by equipment and had mudflat and aquatic 
vegetation features similar to the area they had been relocated from. 
 
Violin Lake mudflats restoration was postponed until toadlet numbers observed on the 
mudflats decreased. No definitive migration had been documented by September 15th, but 
toadlets seemed to have been dispersing slowly in a southward direction from the mudflat, and 
some were noted hiding under coarse woody debris, including in an approximately 1.5x2.5 m 
pile of branches at the south end of the mudflat that resembled a beaver dam. They were also 
noted taking shelter in cracks in the mud and in the talus rock slope on the southwest end of 
the mudflat where an estimated 50 toadlets were observed coming out of the rock slope to 
feed on insects on August 22.  
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WETLAND RESTORATION & ENHANCEMENT DONE IN 2021 
 

1. Key habitat features were left intact, including: Cambridge east side riparian area, talus 
rock and woody debris piles on Violin Lake mudflat, portions of mudflat habitat in 
Cambridge Basin, Violin Lake mudflat and Violin Lake NW shoreline.  
 

2. As noted in the construction section, total area of wetland wildlife habitat restored was 
significant for amphibian, reptiles and other wildlife: restored wetland area (6.6 ha), 
restored swamp area (1.3 ha), restored wetland open pools area (3.1 ha), coarse wood 
debris area (3.0 ha), restored wet meadow area (4.0 ha), restored cottonwood area (1.6 
ha) and restored stream length (2.0 km). In addition, a total of 3.4 km of roads was 
decommissioned.  
 

3. Two large snake hibernacula were built in the study area. One hibernaculum was 
constructed on the northeast side of Cambridge Basin, in the approximate location of 
the saddle dam that was removed, which may have provided some habitat for snakes, 
although none were recorded there. The other hibernaculum was built in a restored 
cutblock on the west slopes between Cambridge Basin and Violin Lake, at the base of a 
forest retention area. For both hibernacula, large trenches were excavated with 
southwestern facing entrances for appropriate sun exposure, and were filled with small 
boulders to mimic natural hibernacula and compensate for potential losses from 
removal of Cambridge Dam. The boulder trenches were covered with ram board to 
prevent soil from filling the voids between the rocks before having soil placed on top. 
Flat rocks were added to the entrances to provide basking habitat. 
 

4. Four earth-log dens and one old-growth tree den for black bears (Ursus americanus) 
were made.  
 

5. Large volumes of woody debris were added to restored areas with natural drainage 
patterns restored and erosion control measures taken to stabilize restored habitats.  
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 13: A large snake hibernacula being constructed on the east side of Cambridge 
Basin. 
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Wetland enhancement activities for Western toads and other amphibian and reptile species in 
the Cambridge Dam reservoir (also referred to as “Cambridge Basin”) 
 
After drawdown of Cambridge Reservoir and removal of the dam, the Cambridge Basin 
floodplain was restored to connect the beaver pond wetlands downstream of the dam site to 
existing wetland complex that extends beyond the south end of the basin where beaver-
restored cedar skunk cabbage swamp and mixed forest ecosystems were left intact. The new 
wetland complex was designed by Tom Biebighauser and Robin Annschild to restore pre-dam 
groundwater elevations and control erosion due to historical ditching associated with logging 
the Cambridge basin and dam construction. The shoreline of the reservoir basin was restored to 
re-establish connectivity with adjacent forested habitats. Emphasis was placed on establishing 
breeding habitat for Western toad. Wetlands of a variety of shapes, sizes, hydroperiods and 
depths from 5 to 200 cm were constructed to provide habitat for breeding adults, tadpoles and 
toadlets. Wetland ponds were constructed with diverse shoreline topography, and three were 
produced with clay/silt compacted shoreline areas that mimic toadlet staging areas observed at 
other West Kootenay Western toad research sites. Coarse woody debris was added across the 
basin to provide shelter for Western toads and other species while excluding the ORV activity 
that occurred in the past. The Cambridge Basin wetland complex was reseeded with native 
species and willow stakes were planted in areas at risk of erosion. (Refer to the Cambridge 
Creek Reservoir & Violin Lake Dam Decommissioning Project Construction Completion Report 
for details). 
 
Wetland enhancement activities for Western toads and other amphibian and reptile species in 
the Violin Lake reservoir 
 
Heavy equipment was moved into the ‘V1’ mudflats area after the last toadlet was sighted on 
September 15. The mudflat area and shoreline was restored for Western toad breeding as well 
as for other amphibians and reptiles. This included de-compacting the shoreline substrate in 
some areas, pulling coarse woody debris from the mud where it had been flattened by the 
weight of water in the reservoir, adding large volumes of coarse woody debris and constructing 
nine new wetland pools in the ‘V1’ mudflat area and adjacent northeast shoreline of Violin 
Lake. Each work day, the areas to be restored were thoroughly searched for toadlets and other 
species and machine operation did not commence until two surveys by the environmental 
monitor with the help of the equipment operator yielded no toadlets. Two environmental 
monitors surveyed the site to be restored for toadlets with the equipment operator before 
heavy equipment commenced operations. An environmental monitor was present and in radio 
communication with the operator while restoration of the shoreline took place.  Information 
for toadlet observations and relocations during restoration can be found in Appendix B and C 
and Figures 28 & 29. 
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WILDLIFE INVENTORY, ECOSYSTEM ENHANCEMENT & MANAGEMENT 
CONCERNS 
 
The focus of our study was to provide information to mitigate the impacts of dam removals and 
to restore breeding habitat for the Western toad in the Cambridge Creek floodplain after 
removal of the Cambridge Dam. As a result, surveys focused on Western toads. Observations of 
other amphibians and reptiles were also recorded. Observations of other wildlife species were 
documented opportunistically by surveyors as were trail camera wildlife images captured and 
bat monitor data. Information about other at risk species can be found in the Final Design 
Report (Biebighauser & Annschild 2021). Among mammal species at risk, survey emphasis was 
placed on bat inventory due to their close association with wetlands. As we observed that the 
Cambridge-Violin watershed is a wildlife cross-boundary corridor between Canada and the U.S., 
we gave some emphasis to the grizzly bear and based our road density analysis on the needs of 
this umbrella species. The wildlife transboundary corridor values for the watersheds were 
emphasized by the discovery of a well-worn bear mark trail and associated bear mark trees just 
south of the Violin Lake dam. General wildlife including black bears, mountain lion, wolves, 
Canada lynx, moose, deer and other species also inventoried using sightings, sign and remote 
cameras. During the 2021 dam removal/restoration phase, we did some opportunistic 
enhancement of an old black bear tree den and a created four ground dens out of logs and dirt.   
 

GRIZZLY BEAR 

The grizzly bear is listed as “vulnerable” in BC and federally under SARA as special concern. 
Under SARA, the province is currently revising their grizzly bear strategic plan (Garth Mowat 
pers. comm.). The project area is at the southeast edge of the Kettle-Granby-Grizzly Bear 
Population Unit which is considered under “high” risk, with an estimated 87 grizzly bears 
remaining in isolation from other populations (British Columbia, 2021). Cambridge creek and 
Violin Lake are so close to the U.S. border that any grizzly bears in the region must be 
considered an international species and are fully protected on the U.S. side by the Federal 
Endangered Species Act.  

Since a small number of grizzly bears still occur in the mountains around Rossland (W. McCrory, 
e-mail records) some were expected to occur in the project area. In fact, on May 6, 2021 we 
observed a yearling white-phase grizzly bear north of the Cambridge Dam gate, near the lower 
gate on Violin Lake Road. Reports from local residents also suggest grizzly bears use the study 
area. 
 
During our field surveys in 2021 no further grizzly bear sightings were made beyond the May 6 
sighting, nor were any tracks identified. Although black bears were detected at our remote 
camera sites, no bears photographed by the remote cameras could be definitively identified as 
grizzlies.  
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Figure 14: Two grizzly bears at a DNA hair snag station in Washington State Selkirk Mountains 
(Conservation Northwest, 2021). 

BLACK BEAR 
 
Workers regularly observed black bears and bear sign on the site during the planning, design 
and construction phases of the project. Dense skunk cabbage patches in the forested swamp 
south of the Cambridge Reservoir were identified as an important black bear feeding habitat for 
skunk cabbage seed heads. During the construction stage we opportunistically identified 
locations for enhancement or creation of black bear dens. Wayne McCrory enhanced as a den a 
one metre diameter old-growth dead redcedar with a hollow interior on the west side of the 
Violin lake dam. Tom Biebighauser constructed four black bear earth dens in embankments 
using logs and a covering of soil.  

The regeneration of berry-producing shrubs and re-seeding of the restored wetlands will 
provide feeding habitat for both bear species, as well as ungulates such as moose and deer.  

WOLVES 
 
At least two different adult wolves were photographed travelling on the road past the remote 
camera on the west side of the Cambridge Reservoir, underscoring the importance of the area 
as a wildlife travel corridor. A wolf was also observed on site by an operator on the main west 
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side logging road. Although recently federally delisted as endangered in Washington State the 
wolf is still protected under state law. 

MOOSE & OTHER UNGULATES  
 
One cow and calf were observed using the Cambridge Reservoir in spring and early summer. A 
number of moose were detected on the remote cameras. White-tailed and mule deer appeared 
common. An elk trail with recent tracks was observed through the skunk cabbage swamp at the 
south end of the Cambridge Basin. However, no elk were observed nor detected on the remote 
cameras.  

NORTHERN POCKET GOPHER  
 
A small colony of Northern pocket gophers (Thomomys talpoides) was found in the wide clearing 
at the north east corner of Violin Lake. There is a positive correlation between Tiger salamander 
(Ambystoma tigrinum) abundance and the distribution of pocket gopher burrows (Sarell 1996).  
 
During machine excavation of the intake pipe at the siphon valve house near ‘V6’, one pocket 
gopher was retrieved from the ditch and relocated to an over-hanging bank to the east. 
 
BATS 
 
Ultrasonic acoustic detections is an evolving investigative technique for studying bats. There are 
two main conclusions that can often be deduced from the data.  The first is species 
composition, where there are diagnostic calls recorded, however poor quality calls and an 
overlap in the structure of echolocation calls limit robust species identification.  The second 
level of information that can be derived is the relative amount of bat activity. This in no way, 
however, should be interpreted as an indices of abundance as one bat can produce hundreds of 
files if it remains active near the detector, while other bat species may rarely come near the 
detector. Therefore this second level of information must be used cautiously. 
 
The two sites chosen for the passive acoustic detection (14 Aug to 21&24 Aug, 2021) were 
similar in that they lie in the same watershed, both have standing water present, and both have 
forested hillsides.  The most significant differences between the sites are that Cambridge had 
only a small pond area at the time of sampling, deciduous trees (aspen and cottonwood) to the 
north and south, and generally lacked extensive rock outcroppings and talus slopes.  Violin Lake 
has very few deciduous trees but some veteran cedar trees at the south end of the lake, a large 
area with standing water with a vibrant shallow aquatic ecosystem at the north arm where the 
detector was located, and two areas with moderate rock outcrops and extensive talus slopes.    
 
The AutoID of the bat echolocation calls recorded with the SM4 detectors identified 15 species 
of bats with moderate or better confidence (Table 4).  Further manual examination concluded 
that six of these had confirmed presence with high confidence.  Another species was likely to 
occur with moderate confidence and 3 were possible with low confidence.  Another three 
species that had been suggested by AutoID lacked diagnostic calls and are well outside their 
known ranges and suitable habitat is lacking. 
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Table 4: List of potential bat species and number of call sequence files from Kaleidoscope AutoID 
with comments on confidence based on limited manual vetting and habitat suitability. 

Species/Code 
Violin 

Oph8 # Files 
(AutoID) 

Cambridge 
Oph9 # Files 

(AutoID) 
Comments 

Pallid Bat 
ANPA 3 9 Unconfirmed: well outside of known range and 

atypical habitat; ManID suggest MYEV 

Townsend's Big-eared Bat 
COTO 7 4 Confirmed: low activity likely due to preference for 

cluttered foraging areas 

Big Brown Bat 
EPFU 27 102 

Confirmed: lower activity than expected as the 
forested habitat near both sites is suitable roosting 
and foraging habitat. 

Northern Red Bat 
LABO 241 66 

Possible: typically overestimated by AutoID; no calls 
had strong CF components or obvious undulating CF 
values between calls 

Hoary Bat 
LACI 442 1203 Confirmed: distinctive calls so easy to discriminate; 

suitable roosts on older trees 

Silver-haired Bat 
LANO 453 1967 Confirmed: some diagnostic calls; suitable habitat at 

both sites 

California Myotis 
MYCA 98 454 Confirmed: some diagnostic calls; suitable habitat at 

both sites 

Western Small-footed 
Myotis 
MYCI 

14 75 
Possible: not typical habitat but some rock roosting 
habitat available, esp Violin area; calls can be 
distinctive and some appear bona fide 

Long-eared Myotis 
MYEV 34 74 Confirmed: some rock roosting habitat available, esp 

Violin area; most calls are diagnostic and bona fide 

Little Brown Myotis 
MYLU 2019 721 

Confirmed: high call volume may only be generated 
by a few bats at their foraging areas; approx. 5% of 
calls mask other spp 

Fringed Myotis 
MYTH 1 4 Possible: marginal habitat; calls not fully diagnostic so 

confidence is moderate 

Long-legged Myotis 
MYVO 1 169 Likely: underestimated by AutoID as difficult to ID; no 

diagnostic calls observed 

Yuma Myotis 
MYYU 0 79 Confirmed: expected to be greater but no 

anthropogenic roosting opportunities nearby 

Canyon Bat 
PAHE 3 6 

Unconfirmed: well outside of known range and 
atypical habitat; appear to be fragments of Myotis 
calls 

Mexican Free-tailed Bat 
TABR 38 54 

Unconfirmed: TABR is believed to be a new spp to the 
southern part of the province and is known only from 
calls; positive call ID is difficult due to overlap with 
LACI, LANO and EPFU 

NoID 489 354 These are call sequences that have poor quality so 
identification has very low to nil confidence 

Total Files 3870 5341   
Files / Night 553 763   
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Despite the similar bat species composition between the sampling sites, there are some large 
differences in bat activity levels for some species.  The Cambridge site had significantly higher 
levels of activity for Hoary Bats (Lasiurus cinereus), Silver-haired Bats (Lasionycteris 
noctivagans), Big Brown Bats (Eptesicus fuscus), California Myotis (Myotis californicus) and 
Long-legged Myotis (Myotis volans). The most notable greater activity at the Violin Lake site 
was with Little Brown Myotis.  The suspected reason for these differences is likely the proximity 
to roost sites, as foraging habitat is not that dissimilar between sites. 
 

 

Figure 15: Sonogram of three species of bats recorded simultaneously at Violin Lake. 
 

The faint, steep highest frequency in Figure 15 is likely MYEV, the middle frequency paired calls 
is LANO and the lowest frequency is a LACI which has a low call rate due to its large size.  Both 
the LANO and LACI are flying very close to the water as indicated by the “pairing” of calls 
generated from the fainter echo off the water surface.  The LACI appears to have come down to 
drink as there were only several calls recorded in the entire sequence.  (Extract from file 
OPH8_0_20210714_220840_000 which was AutoID as LANO) 

 

Figure 16: Sonogram (compressed) of three species of bats recorded simultaneously at Violin 
Lake in a 15 second timeframe. 

The first prominent mid-range frequency call sequence in Figure 16 is an EPFU and the highest 
frequency call sequence in the latter part of the timeframe is a MYLU.  Along the bottom is a 
faint low frequency call sequence of a LACI. (File OPH8_0_20210714_220919_000 which was 
AutoID as EPFU) 
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BIRDS: COMMON NIGHTHAWK 
 
On June 24, 2021 a female common nighthawk was recorded by City of Trail worker nesting on 
two eggs on the powerline northwest of the Cambridge Reservoir on the outskirts of the study 
area. On July 14, 2021 Mike Sarell identified the call of a common nighthawk on the upper west 
side of the valley between Cambridge Creek and Violin Lake while surveying the talus slopes 
just northeast of Violin Lake for bats. These finding are significant considering the sharp decline 
the species has experienced across Canada. Breeding Bird Survey results in Canada suggest an 
82% decline in Common Nighthawks from 1987-2007 (p<0.05) (BCCDC 2009). 
 
Common nighthawks are yellow listed in BC and listed as a Threatened species of special 
concern in Canada. The Migratory Birds Convention Act, 1994, protects the common nighthawk, 
their nests and eggs from harm and disturbance anywhere it is found in Canada.  
 

 
Figure 17: A female common nighthawk and eggs found above Cambridge Reservoir on June 24, 
2021 [B. Martin]. 

High levels of ORV access likely play a role in disturbing nesting birds in the open in the City of 
Trail watershed area. The City of Trail worker who photographed the one on June 24 at first 
frightened the nesting bird off of its ground nest while driving an ATV. The production of insects 
associated with wetland restoration should enhance foraging opportunities for the Common 
Nighthawk while further access management will hopefully protect nesting sites.  
 

EASTERN BROOK TROUT  
 
A small number of non-native Eastern brook trout (Salvelinus fontinalis) were identified in 
Cambridge Creek in 2021. RPBio. Marge Sidney was on site on August 30, 2021 and discussed 
with the environmental monitors a potential plan to trap fish using a seine net, if needed in the 
Cambridge Basin pool directly downstream from Cambridge Dam. This would have been 
necessary if we had needed to completely dewater the pool, which would have stranded the 
fish. These trapped fish would have been offered to the local First Nation. However, with the 
issue of contaminated soils in the basin, there was caution/hesitancy from the team around 
offering potentially contaminated fish to the First Nation, and there were not the 
resources/time available to test the fish. 
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The drawdown of the Cambridge Reservoir left a pool directly behind the Cambridge Dam, 
which always had sufficient water in it, to not strand the fish. The low-level outlet was utilized 
to maintain isolation of the pool during construction. Therefore we were able to continue 
pumping, with appropriate screens on the intakes, through the low-level outlet pipe as the dam 
was removed and the restored stream channel and floodplain was built. 
 
A Fish Collection Permit was obtained and a contingency plan to salvage fish was prepared if 
needed, however no fish were captured or encountered during construction. No fish were 
stranded and there was no fish mortality or need for salvage during construction. 
 

IMPACTS OF DAM ACCESS ROADS ON WILDLIFE POPULATIONS 

In keeping with the Provincial Dam Safety Program’s objectives for dam decommissioning to 
include “restoration of natural functions and processes to stream hydrology, channel 
morphology and ecosystems” (BC Ministry of Forests, Lands, Natural Resource Operations and 
Rural Development, 2019, p. 12) our July 9, 2021 interim submission reported on the high level 
of Off Road Vehicle (ORV) access on the Cambridge-Violin Lake main road access and potential 
impacts on amphibians, reptiles and other wildlife including grizzly bears, particularly related to 
the major wetland restoration that was being planned. This high level of ORV use was 
considered significant despite previous illegal ORV control efforts by the City of Trail including 
locked gates and signage. In addition, the main access road into the area had previously been 
posted with a Ministry of Environment sign prohibiting motorized hunting but no enforcement 
appears to have occurred.  

We made it clear in our July 9 interim report that Restoring the productivity of wetlands for 
amphibians, reptiles, grizzly bear and other wildlife species without restricting ORV access 
would seriously undermine the objective to restore the natural functions of this productive but 
badly damaged watershed ecosystem which is on a transboundary wildlife corridor zone 
between Canada and the U.S.   
 
We made a number of recommendations to address this including preparation of an access 
management plan, reducing logging road density for grizzly bears to meet provincial guidelines, 
priority removal and restoration of the road on the west side of the Cambridge Reservoir & the 
associated ORV bypass, stopping ORV access to Violin Lake & the east side of the lake and 
decommissioning the logging roads on the west side of the valley.  
 
This section will address total ORV documentation using remote cameras and the progress 
made on road decommissioning during the 2021 construction phase to reduce road densities, 
with final recommendations. 
 
During the August 15-October 31, 2021 dam removal and restoration phase increased efforts to 
prevent ORV access past the Cambridge Dam Gate were implemented primarily for 
worker/public safety reasons and to prevent theft or vandalization of heavy equipment. This 
included fencing panels with signage declaring the area off-limits due to heavy equipment 
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working, a large coarse woody debris and soil pile blockage near the bottom of the ORV 
Cambridge gate bypass and major remedial work that blocked the ORV bypass through 
Cambridge Creek at the Casino Gate. These control measures proved to be largely successful 
except that ATV and dirt bike users cut a new short connector past the large dirt pile placed at 
the bottom of the Cambridge gate bypass and gained periodic access. Following are further 
examples of ORV damage in riparian wetland areas in 2021 not documented in our July 9 
interim report. 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

The type of shoreline damage shown in the above figure poses a particular risk to Western toad 
tadpoles that can become stranded in the ruts and be unable to complete their life cycle. 
Shoreline ruts from ORV’s can act as a population sink for Western toads and other amphibians.  
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 19: ORV damage to the eastern shoreline about mid way along Violin Lake. No staging 
toadlets were found here. 
 

 
 

Figure 18: ORV ruts in the Violin Lake north mudflat where tadpoles were 
documented prior to restoration (July 14, 2021). 
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The above figures are just a few examples of some 
of the ORV ecosystem disturbance that was 
witnessed during the 2021 monitoring and 
restoration phases of this project. Of particular 
concern is the extensive access that remains via 
the main Cambridge west side road and the two 
roads at the north end of Violin Lake. These roads 
promote disturbance to the most ecologically 
sensitive wetland areas that were restored. 

 

FINAL RESULTS OF TRAIL CAMERA MONITORING 
OF PUBLIC ACCESS INCLUDING ORVS 
 
Following are the final results of our three remote 
monitoring cameras that provide quantification of 
wildlife and visitor use including high levels of ORV 

use prior to the access controls implemented at the August 15 outset of the dam 
removal/restoration phase. 
 
Camera data is presented below as the number of times that a hiker, biker, wildlife species, or 
motorized vehicle passed the camera, i.e. “passes” per camera day (=24 hour period). 
Limitations of this analysis include a bias between wildlife and human activity, because people 

Figure 20: Illegal trail into Cambridge basin from the Cambridge west side road (July 21, 2021). 
Extensive dirt bike use was recorded here in August-September 2020 when there were 2,000 
toadlets staging on the mudflats. 

Figure 21: Illegal dirt bike trail on the western slope 
between Cambridge Reservoir and Violin Lake (July 
21, 2021). 
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appeared to pass the camera twice in some locations, presumably to exit from the same way 
they entered the site, while wildlife appeared somewhat less likely to pass by the camera twice.  
Researchers, environmental monitors and equipment operators and their vehicles were not 
counted in this analysis.  
 
Wildlife species detected by the remote cameras included: Black bear, While-tailed deer 
(Odocoileus virginianus), Mule deer (Odocoileus hemionus), Bobcat (Lynx rufus), Cougar (Puma 
concolor), Wild turkey (Meleaagris gallopavo), Moose (Alces alces), Skunk (species not 
identified), Raven (Corvus corax), Gray wolf (Canis lupus), Snowshoe hare (Lepus americanus), 
Chipmunk (species not identified), small unidentified birds and mammals, and possibly Coyote 
(Canis latrans). 
 
Camera 1: Cambridge west main road: 
 
Camera 1, located along the road on the west side of the Cambridge Reservoir, was operational 
for 169 camera days from April 30 to October 16.  
 

 

 

 
 
A significant difference in vehicle to wildlife passes was recorded on Camera 1 pre-restoration, 
with an average of 13.17 vehicle passes/camera day and 0.41 wildlife passes/camera day. 
Wildlife species included moose, white tailed and mule deer, black bear, bobcat, cougar, turkey 
and skunk. 
 

 

 
 
 

 
Camera 1 data showed a similar level of wildlife use of the area during restoration (0.43 
passes/camera day) compared to before (0.41 passes/camera day). Although ORV access 
decreased considerably and thus reduced this level of motorized disturbance, heavy equipment 
working in proximity to remove the Cambridge dam and create new wetlands still maintained a 
fairly high level of motorized disturbance to wildlife.  
 

Table 5: Wildlife and human activity captured on Camera 1 before August 15 dam removal/ 
restoration. 

Table 6: Wildlife and human activity captured on Camera 1 during dam removal/restoration. 
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While human activity decreased significantly after August 15 from 13.17 passes/camera day to 
1.04 passes/camera day, the level of trespass ORVs was still important considering efforts to 
reduce site trespassing. Wildlife species recorded on Camera 1 during restoration included: 
Turkey, skunk, whitetail and mule deer, black bear, wolf, cougar, raven, snowshoe hare, and 
what was either a coyote or wolf.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 22: A wolf, cougar, young black bear and bull moose captured on Camera 1. 
 
 
Camera 2: Casino logging road: 
 
Camera 2, facing the Casino logging road, was operational for 158 days, from May 8 to October 
13.  

 
Average ORV use was considerably less on this road (2.71 passes/camera day) than on the west 
side Cambridge Reservoir Road (13.17 passes/camera day) before construction. Wildlife use 
(0.74 passes/camera day) was almost twice of that recorded on the Cambridge west side road 
(0.41 passes/camera day) before construction, likely a reflection of the much lower vehicle use.  
Wildlife species recorded prior to restoration included: Turkey, black bear, mule deer, hare, 
bobcat, chipmunk, moose, an unidentifiable small bird, mammal, and other rodent, and a 
coyote or wolf.  

Table 7: Wildlife and human activity captured on Camera 2 before dam removal/restoration. 
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Camera 2 showed nearly twice the vehicle use on the Casino road during construction (2.89 
passes/camera day) than along the Cambridge west side road (1.04 passes/camera day). 
Wildlife use decreased during construction from 0.74 passes/camera day before to 0.56 
passes/camera day, which is difficult to explain.   
 
Footage showed that vehicle activity on the Casino road increased slightly during restoration to 
2.89 passes/camera day from 2.71 passes/camera day pre-restoration. This is likely because 
some people blocked by the Cambridge bypass would have tried this alternative.  
 
Wildlife species recorded by game cameras during restoration did not include any large 
mammals, only chipmunk, turkey, and an unidentifiable rodent. 
 

 
Figure 23: A mule deer and black bear captured on Camera 2. 
 

Camera 3: ORV bypass road above Cambridge gate: 
 
Camera 3, installed on the main Cambridge bypass road, appeared operational for 129 days, 
from June 6 to October 13. However, an error with the camera meant that data was merged 
into only a few incorrect dates. Therefore we do not know which images were taken on which 
dates. Regardless we were able to see what species utilized the ORV bypass road and get an 
approximate idea of ORV use from June 6 to October 13. 
 

Table 8: Wildlife and human activity captured on Camera 2 during restoration. 
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Table 9: Wildlife and human activity captured on Camera 3 prior to and during restoration. 

 
 
Camera 3 showed an average 1.43 vehicle passes/camera day and an average of 0.33 wildlife 
passes/camera day during the entire study period from June 6 to October 13. Unfortunately we 
were unable to decipher between data from pre-restoration and during restoration due to the 
camera date error.  
 
Wildlife species recorded on camera 3 included: black bear, while-tailed and mule deer, moose, 
raven, bobcat, skunk, turkey, and possible a coyote. At least one bear image was not clear 
enough to determine species.  

In summary, pre-construction, a high level of Off Road Vehicle (ORV) access was documented 
despite the area being gated by the City of Trail including a significant difference in vehicle to 
wildlife passes pre-construction at Camera 1 on the west side of the Cambridge Reservoir with 
an average of 13.17 vehicle passes/camera day and 0.41 wildlife passes/camera day. The high 
ORV disturbance regime helped explain the very low level of wildlife use. Monitoring during 
construction showed a significant decrease in ORV use while wildlife detections remained the 
about same as pre-construction or decreased, likely due to the very hot weather.   

RESULTS OF LOGGING ROAD DEACTIVATION ON OPEN & CLOSED ROAD DENSITY LEVELS 
RELATED TO ECOSYSTEM ENHANCEMENT OBJECTIVES OF THE PROVINCIAL DAM SAFETY 
PROGRAM 
 
Our road density analysis (Annschild and Smallshaw 2021) showed that the density of roads per 
area in both the Cambridge/Violin watershed and in the associated City of Trail parcels equaled 
2.5 km/km2 prior to road removal associated with our restoration works. 
 
Our July 9th interim report cited research that showed that grizzly bear densities were three 
times higher in habitats with open road densities of less than 0.6 km/km2 compared to more 
heavily roaded areas. This figure has become the provincial standard for effective grizzly bear 
road closure management. Similarly, moose use of habitats increased in areas of lower road 
densities. Salmo Consulting et al. (2003) found road densities below 0.6 km/km2 are 
recommended to protect grizzly bear habitat and maintain habitat usage by wolf and elk and 
protect caribou winter range. A study in the Canadian Rockies showed that a high number of 
additional species such as the Canada lynx and wolf benefit from restoring ecosystem integrity 
for grizzly bears as an umbrella species (Dr. Paul Paquet, pers. comm.).   
 
Additional background research we carried out on the impacts of ORVs on birds, reptiles and 
amphibian since our July 9 interim report demonstrates that decommissiong the main roads in 
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the watershed, particularly where the main access roads are adjacent to the two main restored 
wetlands (Cambridge Basin and n.e. Violin Lake) would also benefit other species. 
 
In support of this is our further documentation of the impacts of ORVs on wildlife including bird 
life: 
 

• A study by Barton and Holmes (2010) showed that songbirds are negatively influenced 
by OHVs on recreation trails including nest abandonment: Rapid growth in off-highway 
vehicle (OHV) use in North America leads to concerns about potential impacts on wildlife 
populations. We studied the relationship between distance to active OHV trail and 
songbird nesting success and abundance in northeastern California, USA, from 2002 to 
2004. We found evidence of greater nest desertion and abandonment and reduced 
predation on shrub nests less than100m from OHV trails than at nests greater than 
100m from OHV trails. Two of 18 species studied were less abundant at sites on trails 
than at sites 250 m from trails, and no species were more abundant on trails. 
Management of OHV trail development should consider possible negative impacts on 
nesting success and abundance of breeding birds. 

• A study on golden eagles (Spaul 2015) of pedestrian and OHV (off-highway vehicles) 
concluded that: Taken together, these results suggest that OHVs may facilitate 
disturbance events leading to nest failure by transporting motorized recreationists, 
who become pedestrians, to areas near eagle nests. 

• Bald eagles have been observed hunting in the Cambridge Basin. After the restoration 
one was observed perched on top of one of the large tree snags planted in the restored 
area. In the future, with wetland recovery, they may establish a nesting site there. 
According to a Montana study (Hamann et al. 1999), nesting bald eagles should have a 
spatial buffer zone of over 400 m (1300 feet). On July 1, 2018, the province added bald 
eagle nests to their list of new Wildlife Habitat Features to receive greater protection 
under the Forest and Range Practices Act, or FRPA (Province of British Columbia, Order 
of the Minister of Environment and Climate Change Strategy: Wildlife Habitat Features 
in the Kootenay-Boundary Region, Forest and Range Practices Act (FRPA); Ministerial 
Order No. M213 July 1, 2018). According to the associated guidance document, a bald 
eagle nest is protected throughout the year under Section 34b of the Wildlife Act. The 
guidance document also states: Unaccustomed levels of noise or human activity near the 
nest tree can cause some pairs to abandon their nest, particularly during the early part 
of the nesting season (i.e., before June). Avoid conducting high impact activities (table 6) 
during the breeding season (March 1st to August 15th) in areas near a bald eagle nest. 
(http://www.env.gov.bc.ca/wld/frpa/WHF.Guidance.Document_KootenayBoundary_30J
une2017.pdf). 
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Reptiles and Amphibians: 

The following studies demonstrate the increased vulnerability to mortality and displacement 
that reptiles and amphibians would have if the Cambridge road was left open allowing high 
levels of ORV uses to continue through the greatly enhanced wetland ecosystem: 

• According to (Brehme et al. 2018): Amphibians and reptiles have been identified as being 
particularly susceptible to the negative effects of roads within their habitat (e.g., Klauber 
1931; Forman et al. 2003; Rytwinski and Fahrig 2012; Andrews et al. 2015a, b; D’Amico 
et al. 2015). Many are slow moving, do not avoid roads, and are simply too small for 
drivers to see and avoid. During rains many amphibians make long linear terrestrial 
movements regardless of the presence of intersecting roadways (Glista et al. 2008), and 
because paved roads typically absorb and retain more heat than the surrounding 
habitat, snakes and lizards are often attracted to roads for thermoregulation (Case and 
Fisher 2001; Jochimsen et al. 2004). Elke Wind (pers. comm) has found that Western 
toads and other amphibians may also spend disproportionately longer periods on roads 
adjacent to primary habitats, likely due to thermoregulation and other factors, which 
leaves them particularly vulnerable to traffic mortality.  

• The following is from Backcountry Hunters and Anglers (2011, p. 14): Although direct 
mortality of ungulates resulting from collisions with ATVs is low, mortality of several 
species of reptiles have (sic) been documented due to off-highway travel (Brooks 1999; 
Grant 2005). 

• The following study noted the vulnerability of salamanders to traffic mortality. 
Backcountry Hunters and Anglers (2011. p. 15): Interestingly, Marsh (2007) found the 
edge effect did not significantly impact terrestrial salamander populations on gated and 
untraveled narrow forest roads in the Appalachian Mountains. In contrast, the edge 
effect significantly reduced populations of terrestrial salamanders on ungated roads, 
leading Marsh (2007) to conclude that traffic is a key variable determining the 
magnitude of edge effects.  

 
Air pollution from ATVs 

Continued ORV-ATV use would contribute to an increase in air pollution and possible oil leakage 
to the marsh ecosystem and add a significant cumulative effect:  

• Most ATVs have two-stroke engines which produce much more exhaust than other 
engines. According to the US Environmental Protection Agency (EPA), two-stroke 
engines discharge between 25% and 30% of their oil-gas mixture directly into the 
environment (Backcountry Hunters and Anglers 2011). 

• One ATV puts as much pollutants into the atmosphere as four cars. Four ATV 
manufacturers in China were recently fined well over a million dollars and forced by the 
US Environmental Protection Agency to discontinue selling their vehicles in the U.S. due 
to clean-air-act violations. [ATVs in Costa Rica & Their Environmental Impact. 
https://www.anywhere.com/costa-rica/travel-guide/atvs-and-the-environment. 
Accessed July 20, 2018].  

https://link.springer.com/article/10.1007/s10980-018-0640-1#CR62
https://link.springer.com/article/10.1007/s10980-018-0640-1#CR35
https://link.springer.com/article/10.1007/s10980-018-0640-1#CR96
https://link.springer.com/article/10.1007/s10980-018-0640-1#CR3
https://link.springer.com/article/10.1007/s10980-018-0640-1#CR4
https://link.springer.com/article/10.1007/s10980-018-0640-1#CR27
https://link.springer.com/article/10.1007/s10980-018-0640-1#CR40
https://link.springer.com/article/10.1007/s10980-018-0640-1#CR18
https://link.springer.com/article/10.1007/s10980-018-0640-1#CR58
https://www.anywhere.com/costa-rica/travel-guide/atvs-and-the-environment
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In addition to reducing the road density related to the west side logging roads, our July 9 
interim report recommended the following as a priority 1 to reduce ORV impacts to the newly 
restored wetlands: The highest priority is to totally remove and fully restore the road on the 
west side of the Cambridge Reservoir as well as the ORV bypass to the west of the Cambridge 
dam gate.  
 
Unfortunately for a variety of reasons including this main access was required for vehicular 
access for restoration and post-restoration monitoring this priority proposed road deactivation 
was not implemented in 2021 except for a small blockage on the Cambridge gate ORV bypass 
trail that was only partially effective. The Casino gate riparian area on Cambridge Creek which 
was being utilized as a gate bypass was effectively restored as recommended in our interim 
report.  
 
During construction a total of 3.4 km of roads were completely removed, restoring the natural 
contour and site hydrology of the slope. The roads removed were primarily secondary logging 
roads on the west side of the valley (Figure 24). We were thus unable to achieve the 
recommended road density limit of 0.6 km/ km2 from the original 2.5 km/km2 density within the 
watershed boundary. However, if Priority 1 roads (adjacent to the two major restored wetland 
areas) are decommissioned (2.34 km) in 2022, road density would fall to 1.76 km/km2 within 
the watershed boundary. If Priority 1 and 2 roads are removed in 2022 (7.58 km of road), road 
density would fall to 1.18 km/km2. The remaining 7.8 km of open roads are not connected to 
the project area roads which prevents us from achieving a road density at or below 0.6 
km/km2 within the watershed boundary. The reduction in road density to 1.18 km/km2 would 
provide the best possible scenario for wildlife and in our opinion meet the Dam Safety 
objectives for restoration of natural functions and the ecosystem. Decommissioning Priority 1 
roads that are adjacent to restored high value western toad and other amphibian, reptile and 
other wildlife wetland habitat would decompact extensive road surfaces in the adjacent 
riparian zone and allow for restoration of the wetland edge shrub zone complex to revegetate 
thus improving the natural functions of these significant wetlands.  
 
Leaving these priority 1 and 2 roads open and attempting to manage ORV access is not a viable 
option in our opinion based on the failure to achieve that illegal recreation activity to date and 
the history of a general lack of compliance and enforcement of closed roads and closed wildlife 
habitat areas in the province. Not decommissioning Priority 1 roads in particular would 
seriously compromise the large 2021 ecological investment in the new wetlands and not 
decommissioning Priority 1 and Priority 2 roads will, in our opinion not meet the Dam Safety 
objectives to restore natural functions and the ecosystem.   
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Figure 24:  Cambridge & Violin 2021 Road Removal & Priority 1 & 2 Areas for Further Road 
Removal. 
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FINAL RECOMMENDATIONS  
 
To meet the Dam Safety objective of restoring ecosystem functioning it is imperative that a high 
priority be given to access road decommissioning as the only effective and viable ORV access 
control over the long-term. Removal/decommissioning of roads that were built to access the 
dams and have since allowed ORV’s to damage hydrology & wildlife habitat is crucial to the final 
restoration project. These roads are no longer needed since the dams are gone.  
 
1.  It is recommended that the Priority 1 and Priority 2 roads be decommissioned in 2022. This 
includes the ORV bypass at the Cambridge gate.  
 
2. Monitoring of adult Western toad and other amphibian and reptile use of the new wetlands 
in the Cambridge Basin and north end of Violin Lake should be done for at least 3 years to 
determine primary migration routes, use of restored habitats, and to estimate new breeding 
population sizes. This should include monitoring of shoreline habitats for Western toad egg 
masses, tadpole and staging toadlet activity. Bat and other wildlife use should also be 
monitored.  
 
3. Periodic brushing of tree regrowth around the new snake hibernacula sites should be 
implemented to maintain proper sun exposure to basking habitat.   
 
4. Place metal roofing over the four new earth-log black bear dens to prevent moisture seepage 
and cover with dirt.  

 
5. Retain raw acoustic data for future analysis as technology improves on bat call identification 
and also to serve as proxy baseline for any further bat investigations that are conducted in the 
watershed. 
 
6. Promote robust native aquatic vegetation growth in restored and new wetland habitat to 
yield good insect production that will serve as future bat prey. 
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 Figure 25: Locations of trail cameras and bat detectors placed in the study area in 2021



 Figure 26: Adult Western toad occurrences prior to restoration (Apr 21-Aug 1). 
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  Figure 27: Locations of reptiles found during pre-restoration surveys (Apr 29-Aug 12, 2021). 
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APPENDIX B : VIOLIN DAM AND ANCILLARY RESTORATION ENVIRONMENTAL 
MONITORING SUMMARY TABLE 
 
Below is a summary of environmental monitoring results for the removal of Violin Dam and the 
ancillary restoration operations occurring between August 15– October 21, 2021. The 
authorization was issued to the client; John Howes and the City of Trail on August 12, 2021. 
 
Table 10: Summary of environmental monitoring results from Violin Dam deconstruction and 
associated restoration operations, August 15– October 21, 2021. 

Surveyor Date Area Observation Easting Northing Notes/salvaged? 
Pre- Violin Dam deconstruction monitoring. 
Wayne 
M. Pre-
Violin 
dam 
surveys 

Aug. 15 E. side Violin 
N.E. mud flats. 

103 (estimated 
200) Toadlets, 2 
Juv. tree frogs, 1 
Garter snake 

447433 5432349 No salvage necessary on this 
date. A potential toadlet 
crossing area on the Violin E. 
side road east of the mudflat 
was flagged and marked with 
signage.  

Wayne 
M. Violin 
dam 
work 

Aug 15 Violin E. side 
road  

In dust, 3 snake 
crossing trails 

447474 5432365 No salvage necessary on this 
date. Road surveys were 
frequent and consistent prior 
to vehicle crossing.  

Violin Dam & Valve House deconstruction monitoring. 
Wayne 
M 

Aug 16 E. side  Violin 
N.E. mud flats. 

Staging toadlets 
Counted 73, 
difficult to 
estimate total 

447433 5432349 No salvage necessary until 
restoration in September. 

Wayne 
M. 
Machine 
monitori
ng 

Aug 16 Violin road & 
dam 

No wildlife   Violin east road and dam were 
both cleared for heavy 
equipment prior to crossing 
and operation. Equipment 
operators were trained to 
watch for snakes while 
crossing. 

Amber P Aug 17 Violin N. 
mudflat and 
road 

Toadlets 
(estimated 100) 
on mudflat. No 
wildlife on road. 

447433 5432349 No road crossings. Monitored 
for potential migration and 
cleared road for heavy 
equipment in the potential 
migration zone before each 
passing on this date including 
at 7:15am, 11am, 2:20pm and 
4pm. The entire Violin east 
road was also surveyed in two 
transects and no wildlife or 
wildlife sign was present. No 
salvage necessary. 

Amber P Aug 17 N Violin 
siphon shed  

1 Adult Columbia 
Spotted Frog 
(CSF) 
5 juv. CSF 

447290 
447282 

5432273 
5432338 

Walked through the forest right 
of way. Found no activity. 
Walked along the shoreline and 
found little activity. Just one 
adult Columbia spotted frog at 
the edge of the restoration 
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zone that swam north toward 
the productive wetland habitat 
area that will not be disturbed. 
Recorded five juvenile 
Columbia spotted frogs at this 
site. No salvage necessary. 

Amber P Aug 18 N Violin 
siphon shed  

No wildlife 447282 5432338 Surveyed through the forest 
right of way and along the 
shoreline of the trench to be 
restored. Found no activity. No 
salvage necessary. 

Amber P 
& 
Robin A 

Aug 18 Violin N. 
mudflat and 
road 

19 Toadlets 
3 Terrestrial 
garter snake on 
mudflat. No 
wildlife on road. 

447433 5432349 Monitored Violin east road and 
cleared for heavy equipment 
before passing including at 
7:15am, 9am, 11:15am, 
12:45pm, 2:10pm, & 4:15pm. 
Monitored mudflat for possible 
toadlet migration. No salvage 
necessary until closer to 
restoration of mudflat.  

Amber P 
& 
Robin A 

Aug 19 Violin N. 
mudflat and 
road 

10 Toadlets 
1 ad. & 1 juv. 
Common garter 
snake on mudflat. 
No wildlife on 
road. 

447433 5432349 Monitored Violin east road and 
cleared for heavy equipment 
before passing at 7:15am, 9am, 
12:20pm & 3:30pm. Monitored 
mudflat throughout the day for 
possible toadlet migration. No 
salvage necessary until 
restoration of mudflat. 

Amber P Aug 20 Violin N. 
mudflat and 
road 

21 Toadlets 
1 ad. & 1 juv. 
Common garter 
snake 

447433 5432349 Violin north mudflat was 
monitored throughout the day 
and the adjacent road cleared 
before vehicle crossings at 
7:20am, 9:10am, 11am, 
2:40pm and 4:30pm. No 
toadlets or other wildlife have 
been found on the east side 
road.  No salvage necessary on 
the mudflat at this time.  

Amber P Aug 20 Violin E. 
shoreline 

No wildlife From: 
447419 
To: 
448121 

 
5432375 
 
5430869 

Surveyed the east shoreline of 
Violin Lake for tadpole/toadlet 
activity and found none on this 
date. The entire shoreline was 
surveyed by foot and the 
visibility was high. 

Robin A.  Aug 21 S.E. Corner of 
Violin Lake 

Adult Western 
toad (not sexed) 

448135 5430874 Shoreline, 100 m n. of dam. No 
salvage necessary.  

Wayne 
M & 
Robin A 

Aug 21 Road, e. side 
Violin n.e. 
mud flats 

30 staging 
toadlets on 
mudflat. No 
wildlife on road. 

447433 5432349 The road and mudflat were 
surveyed twice. No toadlets 
were found on the mudflat in 
the morning and 20 were found 
later in the day. There have 
been no wildlife/toadlet 
sightings on the adjacent road. 
The road was cleared for 
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equipment traffic. (7:30am, 
9:30am, 11am, 12:45pm, & 
4:49pm: Robin A cleared road 
for trucks passing). No salvage 
necessary.  

Wayne 
M  

Aug 22 Violin N. 
mudflat, and 
w. side, rock 
rubble 

60 Toadlets 
(estimated 100) 

447433 5432349 50 Toadlets were observed in 
the rock talus slope on the 
west side of the mudflat and 
just outside of the rock. This 
area will be left undisturbed 
during restoration. No toadlets 
were found on the adjacent 
road. 10 toadlets were found 
on the mudflat. No salvage 
necessary.  

Wayne 
M  

Aug 22 Violin N. 
siphon valve 
and spring 
area 

2 Toadlets (1 juv. 
& 1 yearling) 
1 Pocket gopher 
6 juv. CSF 
1 juv. Tree frog 
 

447457 5432045 The Violin N. siphon and spring 
area were surveyed and 
salvaged. Pocket gopher 
relocated 100m E. to lakeshore 
bank and all frogs released at 
north bay at 11U 447459 
5432225. No other wildlife was 
found. (Reference ID in Figure 
29 = 1) 

Andrew 
S,  
Robin A, 
& 
Wayne 
M 

Aug 22 Road, e. side 
Violin  

No wildlife From: 
447420 
To: 
447806 

 
5432397 
 
5431853 

There have been no 
wildlife/toadlet sightings on the 
Violin E road. The road was 
cleared for trucks passing at 
7:15am, 8am, 10am, 1pm, & 
4:15pm.  

Andrew 
S,  
Robin A, 
& Tom B 

Aug 23 Road, e. side 
Violin  

No wildlife From: 
447420 
To: 
447806 

 
5432397 
 
5431853 

There have been no 
wildlife/toadlet sightings on the 
Violin E road. The road was 
cleared for trucks passing at 
7:15am, 12:30pm, 2pm, & 
4:45pm. 

Andrew 
S & 
Robin A 

Aug 24 Road, e. side 
Violin  

No wildlife From: 
447420 
To: 
447806 

 
5432397 
 
5431853 

There have been no 
wildlife/toadlet sightings on the 
Violin E road. The road was 
cleared for trucks passing at 
7:15am, 9:45am, 11:45am, & 
12:15pm. 

Tom B & 
Marge S 

Aug 29 Violin NE 
shoreline 

No wildlife 447516 5432280 The shoreline was surveyed at 
1pm and 4:30pm for 
toads/toadlets and other 
wildlife. No wildlife was found.  

Miranda 
C, Tom B 
& Marge 
C 

Aug 30 Violin NE 
shoreline 

No wildlife 447516 5432280 The shoreline was surveyed at 
8:30am and 3:30pm for 
toads/toadlets and other 
wildlife. No wildlife was found.  

Amber P 
& 
Miranda 
C 

Aug 31 Violin N. 
mudflat and 
road 

24 Toadlets 
(estimated 30+) 
1 Common garter 
snake on mudflat. 

447433 5432349 The mudflat and road were 
surveyed throughout the day at 
8:10am, 9:30am, 11:20am, & 
3:30pm, including before 
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No wildlife on 
road. 

vehicle passing. Toadlets and a 
garter snake were not 
relocated from the mudflat as 
restoration is not taking place 
yet. Toadlets were monitored 
to determine whether a 
migration would occur across 
the road but there has been no 
activity on the NE Violin road to 
date.   Wayne M approved 
ceasing of formal surveys for 
Violin Lake E. side road after 
two weeks of no wildlife 
activity. 

Amber P 
& 
Miranda 
C 

Aug 31 Violin NW 
shoreline 

2 Toadlets 447488 5432130 This area was monitored 
consistently before restoration 
of the shoreline. Two toadlets 
were found on this date. None 
were relocated until the day of 
restoration.  

Amber P Septem
ber 1 

Violin NW 
shoreline 

118 Toadlets 447488 5432130 This area was monitored 
consistently on the day of 
shoreline restoration. No 
toadlets were found in the NW 
area to be restored, across 
multiple surveys. 118 toadlets 
were found east of the 
restoration area over nine 
surveys and were moved to the 
restored area in a similar, 
favorable shoreline habitat 
type at U11 447447 5432009. 
The area was cleared for 
machine operation after two 
surveys that yielded no 
toadlets. The excavator 
operator was trained to work 
slowly with an Environmental 
Monitor present the entire 
time. (Reference ID in Figure 29 
= 2) 

Tom B & 
Miranda 
C 

Sept 1 Road, e. side 
Violin  

No wildlife From: 
447420 
To: 
447806 

 
5432397 
 
5431853 

There have been no 
wildlife/toadlet sightings on the 
Violin E road. The road was 
cleared for trucks passing at 
6:51am. 

Amber P Sept 2 Violin N 
mudflat and 
W talus slop 

No wildlife 447433 5432349 The mudflat and small talus 
slope on the west side of the 
mudflat were surveyed. No 
wildlife were found. This area 
may not be under construction 
for a while still.  

Amber P Sept 3 Violin N 
mudflat and 

20 447433 5432349 The mudflat and small talus 
slope on the west side of the 
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W talus slope mudflat were surveyed twice 
today. No wildlife were found 
until the afternoon. This area 
may not be under construction 
for a while still. No salvage 
necessary. 

Tom B, 
Miranda 
C 

Sept 9 Cambridge 
Dam 

No wildlife. 446517 5434688 Found no activity. No salvage 
necessary. 

Tom B, 
Miranda 
C 

Sept 10 Cambridge 
Dam 

No wildlife. 446517 5434688 Found no activity. No salvage 
necessary. 

Tom B Sept 11 Cambridge 
Dam & Basin 

No wildlife. 446517 
And 
446610 

5434688 
 
5434545 

Found no activity. No salvage 
necessary. 

Tom B Sept 12 Cambridge 
Dam & Basin 

No wildlife. 446517 
And 
446610 

5434688 
 
5434545 

Found no activity. No salvage 
necessary. 

Amber P Sept 13 Violin N 
mudflat  

No toadlets 
1 juv. Common 
garter snake 

447433 5432349 No toadlets were found on the 
mudflat. This area will continue 
to be monitored before and 
during construction.  No 
salvage necessary for garter 
snake at this time.  

Amber P Sept 15 Violin N 
mudflat  

2 Western toad (1 
juv., 1 yearling) 

447433 5432349 One toadlet and 1 yearling 
Western toad were found near 
the south end of the mudflat. 
No salvage necessary.  

Casino Gate and upstream Cambridge Creek restoration monitoring 
Amber P Oct 13 Cambridge 

Creek 
No wildlife 447307 5432823 Cambridge Creek was surveyed 

for amphibians/wildlife before 
bank restoration. No wildlife 
was found. 

Amber P Oct 14 Casino Gate 
and upstream 

No wildlife 447135 5433244 Cambridge Creek was surveyed 
for amphibians/wildlife during 
restoration of bank and culvert 
areas. No wildlife was found. 

Amber P Oct 15 Casino Gate 
and upstream 

No wildlife 447135 5433244 Cambridge Creek was surveyed 
for amphibians/wildlife during 
restoration of bank and culvert 
areas. No wildlife was found. 

Amber P Oct 16 Casino Gate 
and upstream 

No wildlife 447135 5433244 Cambridge Creek was surveyed 
for amphibians/wildlife during 
restoration of bank and culvert 
areas. No wildlife was found. 
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APPENDIX C: CAMBRIDGE DAM AND ANCILLARY RESTORATION 
ENVIRONMENTAL MONITORING SUMMARY TABLE 
 
Below is a summary of environmental monitoring results for the removal of Cambridge Dam 
and the ancillary restoration operations occurring between September 2 – October 21, 2021. 
The authorization was issued to the client; John Howes and the City of Trail on September 1st, 
2021. 
 
Table 11: Summary of environmental monitoring results from Cambridge Dam deconstruction 
and associated restoration operations, September 2 – October 21, 2021. 

Surveyor Date Area Observation Easting Northing Notes/salvaged? 
Pre- Cambridge Dam deconstruction and downstream monitoring. 
Amber P Sept 2 Cambridge 

Dam, 
spillway 
and saddle 
dam 

2 chipmunks 446534 5434705 No salvage necessary. No other wildlife 
found.   

Amber P  Sept 3 Cambridge 
Dam, 
spillway 
and saddle 
dam 

No wildlife 446534 5434705 Area surveyed thoroughly before 
equipment moved in. No salvage 
necessary. No wildlife found.   

Robin A Sept 4 Cambridge 
Dam 
Spillway 

No wildlife. 446534 5434705 Surveyed the length of the spillway 
and along the north bank of the trench 
to be restored. Found no activity. No 
salvage necessary. 

Robin A Sept 5 Cambridge 
Dam North 
Slope 

No wildlife. 446534 5434705 Surveyed north slope of dam. Found 
no activity. No salvage necessary. 

Tom B, 
Miranda C 

Sept 6 Cambridge 
Dam 

No wildlife. 446534 5434705 Found no activity. No salvage 
necessary. 

Tom B, 
Miranda C 

Sept 7 Cambridge 
Dam 

No wildlife. 446534 5434705 Found no activity. No salvage 
necessary. 

Miranda C & 
Tom B 

Sept 8 Downstrea
m of 
Cambridge 
Dam 

1 Columbia 
Spotted frog 

446501 5434700 Area surveyed fully before the pool 
was being filled to create the restored 
floodplain. One Columbia spotted frog 
captured and moved to beaver pond 
downstream at U11 446481 5434757. 
(Reference ID in Figure 28 = 3) 

Cambridge Dam deconstruction and downstream monitoring. 
Amber P & 
Tom B 

Sept 9 Cambridge 
Dam and 
downstrea
m 

5 Columbia 
spotted frog 
1 Common 
garter snake 
1 Western toad 
(adult, male) 

446498 5434732 Area surveyed thoroughly before 
equipment moved in. A small pond at 
the downstream foot of Cambridge 
dam was fully salvaged for amphibians. 
The excavator operator was instructed 
to carefully make a small channel from 
the pool to Cambridge Creek to drain 
the pool so the EM’s could salvage any 
remaining amphibians before the pool 
was carefully filled in from one side. 
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Two EM’s were watching the entire 
time and were able to stop the 
excavator operator if they saw any 
movement. We are confident that all 
amphibians were salvaged/ relocated 
to a further downstream beaver pond 
at U11 446481 5434757. (Reference ID 
in Figure 28 = 4) 

Amber P & 
Tom B 

Sept 10 
- 12 

Cambridge 
Dam and 
downstrea
m 

1 Columbia 
spotted frog 
1 Western toad 
(adult, male) 
Eastern bull 
trout 

446498 5434732 Area surveyed thoroughly for wildlife 
before equipment moved in. Two EM’s 
monitored as the excavator operator 
constructed a vertical grade control 
structure by placing boulders in the 
downstream Cambridge floodplain. 
One Western toad was salvaged  and 
relocated to the downstream beaver  
pond at U11 446481 5434757 during 
this operation. No other wildlife were 
found aside from two Eastern brook 
trout in the downstream pond. A 
Columbia spotted frog was found in 
the mud near the dam later in the day 
when it started to rain. It was 
relocated to the downstream beaver 
pond at U11 446481 5434757. 
(Reference ID in Figure 28 = 5) 

Amber P & 
Tom B 

Sept 13 Cambridge 
Dam and 
downstrea
m 

No wildlife 446498 5434732 Area surveyed thoroughly for wildlife 
before equipment moved in. No 
wildlife found.    

Cambridge basin wetland construction. 
Amber P  Sept 14 Cambridge 

basin 
14 Columbia 
spotted frog (13 
ad., 1 juv.) 

446842 5434172 Throughout the day I salvaged 14 
Columbia spotted frogs were relocated 
from along the Cambridge Creek. I 
relocated the first bucket of 4 frogs 
way upstream to the cedar skunk 
cabbage area at U11 446931 5434066, 
but it took too long to travel back and 
forth from this area, and we decided 
to relocate the rest further upstream 
at the Casino gate. (Reference ID in 
Figure 28 = 6) 

Amber P  Sept 15 Cambridge 
basin 

5 Columbia 
spotted frog (4 
ad., 1 juv.) 
1 juv. Western 
toad 

446842 5434172 Columbia spotted frogs and a Western 
Toad that was approximately one or 
two years old were salvaged from 
Cambridge Creek in the basin and 
relocated to upstream along 
Cambridge creek at the Casino gate 
riparian area at U11 447149 5433235. 
(Reference ID in Figure 28 = 7) 

Tom B. Sept 16 
- 17 

Cambridge 
basin 

No wildlife  446842 5434172 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary. 

Robin A Sept 18 Cambridge 1 Columbia 446842 5434172 Stayed on site and monitored 
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basin spotted frog equipment during basin works. No 
salvage necessary as CSF was in an 
area that would not be restored for 
another week.  

Robin A Sept 19 
& 20 

Cambridge 
basin 

No wildlife 446842 5434172 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary. 

Robin A Sept 21 Cambridge 
basin 

1 Columbia 
spotted frog 

446842 5434172 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary as CSF was in an 
area that would not be restored for 
another week.  

Robin A Sept 22 
- 24 

Cambridge 
basin 

No wildlife 446842 5434172 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary. 

Amber P  Sept 25 Cambridge 
basin 

No wildlife 446842 5434172 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Amber P & 
Robin A 

Sept 26 Cambridge 
basin 

5 Columbia 
spotted frog (5 
ad.) 
1 gravid female 
adult Western 
toad 

446842 5434172 Stayed on site and monitored 
equipment during basin works. 
Relocated 5 Columbia spotted frogs 
and one adult female Western toad 
from Cambridge Creek and 
surrounding area to a downstream 
wetland previously constructed along 
the creek in an area that would not be 
disturbed at U11 446682 5434464. 
(Reference ID in Figure 28 = 8) 

Amber P  Sept 27 Cambridge 
basin 

No wildlife 446842 5434172 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Sept 28 
– Oct 2 

Cambridge 
basin 

No wildlife 446842 5434172 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Road & Culvert Removal, Stream Restoration  
Tom B Oct 3 West Slope No wildlife 446470 5433178 Stayed on site and monitored 

equipment during basin works. No 
salvage necessary.  

Tom B Oct 4 West Slope No wildlife 446470 5433178 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 5 West Slope No wildlife 446470 5433178 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 6 West Slope No wildlife 446928 5433235 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 7 West Slope No wildlife 446928 5433235 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 8 West Slope No wildlife 446928 5433235 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  
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Tom B Oct 9 West Slope No wildlife 446928 5433235 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 10 West Slope No wildlife 446883 5433224 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 11 West Slope No wildlife 446883 5433224 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 12 West Slope No wildlife 446883 5433224 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 13 West Slope No wildlife 446883 5433224 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 14 West Slope No wildlife 446630 5433484 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 15 West Slope No wildlife 446630 5433484 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 16 West Slope No wildlife 446630 5433484 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 17 West Slope No wildlife 446518 5433769 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 18 West Slope No wildlife 446518 5433769 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 19 West Slope No wildlife 446594 5433952 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 20 West Slope No wildlife 446594 5433952 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  

Tom B Oct 21 West Slope No wildlife 446594 5433952 Stayed on site and monitored 
equipment during basin works. No 
salvage necessary.  
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Figure 28: Wildlife salvage locations in Cambridge Basin and surrounding area during dam 
decommissioning and restoration works. 

 
Figure 29: Wildlife salvage locations around Violin Lake during dam decommissioning and 
restoration. 
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