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Background	

In accordance with Park Use Permit (PUP) No. 103063, the City of Dawson Creek (City) is submitting 

the following interim report to the Ministry of Environment to provide an update on research 

initiatives completed in 2019.  As outlined in the permit, the following report will include the Annual 

Maintenance Schedule, Table 1, the Formal Weir Inspection(s), the Danger and Wildlife Tree 

Assessment, and the dissolved oxygen and temperature lake profiling.  

 
Table 1: Annual Maintenance Schedule for Bearhole Lake. 

Activity  Schedule 

Winter temperature and dissolved oxygen readings in Little 
Bearhole 

Winter 

Annual inspection of log boom and weir  May / July 

Flow measurements at outlet  Any time of year 

Wildlife and danger tree assessment  Open Season 

Bi‐annual shoreline observations  Late July ‐ early August 

Temperature and dissolved oxygen readings  Post freshet and late summer 

Turbidity readings  Pre and post instream works 

Seismic Trail maintenance  As required 

Bearhole Lake release trials  As required 

Fish ladder and weir maintenance  Any time of year 

Updates on fish ladder assessment and lake profiling  September Report 

Updates on research initiatives  December Report 

Bearhole	Lake	Park	Provisions	and	Research	

1.1	Bearhole	Lake	Hydrometrics	

The hydrometric regime of the Kiskatinaw River Watershed is very responsive to climatic variability. In 

2019, Bearhole Lake received a total of 344 mm of precipitation between April 10 and Sept 30, with the 

largest event occurring June 25 ‐ 28 (49.5 mm). Freshet and ice melt began April 8th and by April 22nd, 

the majority of the lake had thawed. For the entire 2019 year, water levels remained above the weir 

with the exception of three short periods of time: Sept 4‐7, Sept 24‐29 and Oct 9‐Oct 15, Figure 1. When 

comparing Bearhole Lake’s 2019 water levels to previous years, the date in which peak spring melt 

occurs and the rate of melt is variable from year to year.  It is also clear that lake levels are directly 

related to larger precipitation events, Figure 2. 
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Figure 1: 2019 Bearhole Lake Water Level & Temperature, City of Dawson Creek 2019.1 

 
Figure 2: Bearhole Lake Water Levels relative to weir crest "0" City of Dawson Creek, December 2019.1 

                                                            
1 Gaps in 2019 data on July 3 ‐ 4 due to sensor displacement from beaver dam removal, July 13 ‐ 15 station down due to 

technical difficulties and July 30 ‐ August 12 station decommissioned for upgrades. Precipitation data collected during open 
season from May 1 ‐ September 30, 2019. 
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In 2019, the City did not conduct a winter release as conditions did not require it. Water levels were 

above the weir crest prior to winter ice cover, and flows within the Kiskatinaw River were above average 

at the Water Survey of Canada Farmington Hydrometric Station throughout the season. 

1.2	Dam	Safety	‐	Bearhole	Lake	Weir		

In 2018, Kerr Wood Leidal (KWL) was hired to complete the annual dam inspection and determine the 

Dam Consequence Rating. A dam consequence rating of Significant has been identified by KWL for the 

Bearhole Lake weir and the report was provided to the Dam Safety Officer (DSO) in January 2019. In 

discussion with the DSO, it was agreed that monthly dam inspections/surveillance can be completed 

using the existing photo surveillance system during months when access is limited.  

 

On August 28th, City staff completed the Annual Dam Inspection for the Bearhole Lake Weir. Three areas 

of concern were noted: 1) Scouring at both abutments may cause future concern if water levels in 

Bearhole Lake rise to extreme levels. 2) Downstream scouring of the substrate requires approximately 

30m3 of riprap to be installed. 3) Operation of the slide gate and butterfly valve are unsafe. Installation 

of a catwalk on the weir for ease of access is required.  

 

As a requirement of the Dam Safety Program, the City reviews and updates the Weir Operation 

Management Plan, the Dam Emergency Plan, and the Operation, Maintenance & Surveillance Plan 

annually.  

 

See Appendix I, Table 6 for an outline of all field work completed at Bearhole Lake 

See Appendix III for the KWL Bearhole Lake Consequence Classification Review, correspondence with 

the DSO, and the Annual Dam Inspection. 

See Appendix V for the updated safety documents.  

1.3	Danger	Tree	Assessment		

The Danger Tree Assessment was completed by Chelsea Mottishaw, certified assessor, on May 24th, 2019. 

The assessment was focused on the Bearhole Lake weir location. Targets included the weir structure, the 

climate station, the boat docking location and the access trail. In 2019, City staff were re‐certified in the 

Danger Tree Assessment Process for Recreational sites. With this training, the Level of Disturbance for the 

site was changed from a Level 3 to a Level 1. Twelve trees were assessed, and four of these were new. 

Five trees were felled by a certified tree faller during the field visit on May 24th. Of these five trees, three 

had been previously identified as dangerous, and two trees were identified as dangerous this year. The 

City did not assess the campground or the boat launch, located on the north side of the lake, as staff is 
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not present at these locations. This assessment will take place annually unless otherwise outlined by BC 

Parks. 

See Appendix III for the complete Danger Tree Assessment.  

1.4	Bearhole	Lake	Vegetation	Assessment		

As required by the City’s Park Use Permit (PUP), a vegetation assessment was completed in July 2019 by 

Eco‐Web Ecological Consulting Ltd. (Eco‐Web). During the vegetation assessments in 2013, 2015 and 

2017, water levels were approximately 5 cm below the weir crest. In 2017 and 2019, water levels were 

at or just above the weir crest. 

For consistency with previous vegetation assessments, 23 established transect lines were assessed. In 

2019, authorization was given by BC Parks to install permanent markers identifying the transect lines for 

future consistency.  

Assessment results identified that there are no unexpected vegetation changes at the transects and that 

vegetation is stabilizing to the water levels with little expected change into the future. 

See Appendix II for Eco‐Web’s complete Vegetation Assessment Report. 

1.5	Bearhole	Lake	Fish	Ladder		

In the spring of 2019, the City hired Kerr Wood Leidal (KWL) to conduct a field visit to design and 

propose fish ladder modifications. Modifications are required to improve fish passage during the critical 

timing window April 1st – May 31st. KWL also completed a storage assessment of Bearhole Lake to 

determine impacts to water levels from proposed modifications.  In this report, an overview of the denil 

fishway design criteria is included which outlines the current deficiencies of the fish ladder: over 

steepened slope and lack of inlet depth (placement on the fish ladder). A conceptual design has been 

developed to modify the existing fish ladder to meet the design criteria, but there are some construction 

constraints that increase costs and complicate site access, see section 6 in the Report. These constraints 

include dewatering the site, site access timing, and downstream water levels. The conceptual design 

also includes additional details such as a catwalk and riprap as part of documented dam safety 

deficiencies, see section 7 of the KWL report.  

As part of the planning process, a meeting was held with Provincial Staff to provide an overview of the 

proposed works,  as well  as  to  review  the minimal  impacts  to  the  Bearhole  Lake  Provincial  Park,  see 

appendices meeting minutes. 

Work is currently planned for fall of 2019; however, approvals from multiple levels of Provincial Staff will 

be required:  
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The City’s Park Use Permit outlines: 

o 6(g) ‐ “Any improvements and/or modifications to the fish ladder necessary to ensure fish 
passage will be designed in cooperation with a professional fisheries biologist and 
approved by the provincial Fisheries Branch and written leave to commence granted by 
an Engineer under the Water Act.” 

o 6(i) ‐ “Subsequent to any modifications of the weir, control works and fish ladder, as-built 
information is to be submitted to the Ministry of Environment (Peace Section), Park and 
Protected Areas Division.” 

City approvals needed: 

o Submit fish ladder modification proposal for approval to Provincial Fisheries Biologist 
(Michel Lavallee); 

o Request more information from Darren Deford and Cali Seater on requirements to 
submit written leave to commence work to an Engineer (as outlined by the PUP); and, 

o Submit written approval to BC Parks that will include mitigation plans for post 
operations. 

See Appendix IV for Bearhole Lake Fish Ladder Communications and Proposed Conceptual Design.  

1.6	Dissolved	Oxygen	and	Temperature	Profiling	(City)	

As per section 6(e), dissolved oxygen and temperature readings were taken in May and late August at 

Bearhole Lake’s Sampling location, Figures 3‐6. Prior to September 2015, the field readings were 

collected at the old location. Upon obtaining a bathymetric map of the lake in September of 2015, the 

City moved the sampling location to the deepest area of the lake. Additional dissolved oxygen and 

temperature readings were collected downstream of the weir to assess fish habitat suitability, Figure 2. 

 

Figure 6: Bearhole Lake Dissolved Oxygen and Temperature Sampling Points, Google Earth, August 2018.  
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Figures 3 & 4: Open Season Water Profiling of Bearhole Lake 

         

 

Figures 5 & 6: Winter Water Profiling of Bearhole Lake  

         

 

See Appendix I for Dissolved Oxygen and Profiling Tables and Map Locations.  
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3.0	Summary	

In 2019, the City of Dawson Creek completed the required Danger tree Assessment, and Bi‐Annual 

Vegetation Assessment. Maintenance to the climate station and log boom were performed and 

temperature profiling was completed both upstream and downstream of the weir. Modifications to 

the fish ladder are planned for fall of 2020. This work will include moving the fish ladder inlet location 

and installation of a safety catwalk and downstream rip rap.  This work will be part of a public 

tendering process, and multiple permissions from the Province will be required prior to this work 

taking place. In 2020, the City will continue to work closely with the Ministry of Environment and 

FLRNORD to meet the requirements outlined within the City’s Park Use Permit No. 103063. 

 

For any questions or concerns, please feel free to contact Chelsea Mottishaw, Watershed 

Coordinator.  

 

Regards,  

 

 

Chelsea Mottishaw, B.A., P.Ag.  

Watershed Coordinator 

City of Dawson Creek  

250.784.7909 

cmottishaw@dawsoncreek.ca 
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4.0	Outline	of	Appendices	

Appendix	I:	Tables	
Table 1, Bearhole Lake Temperature and Dissolved Oxygen Profile, City of Dawson Creek, December 

2019; 
Table 2, Bearhole Lake Winter Temperature and Dissolved Oxygen Profile, City of Dawson Creek, 

December 2019; 
Table 3, Little Bearhole Lake Temperature and Dissolved Oxygen Profiling, Eco‐Web, July 2017; 
Table 4, Little Bearhole Lake Temperature and Dissolved Oxygen Profiling, City of Dawson Creek, 

December 2019; 
Table 5, Little Bearhole Lake Winter Temperature and Dissolved Oxygen Profiling, City of Dawson Creek, 

December 2019; and, 
Table 6, 2019 Field Work completed by the City of Dawson Creek and Contractors, December 2019.  
 
Appendix	II:	Reports	
Eco‐Web (2019) Bearhole Lake Vegetation Assessment, Eco‐Web Ecological Consulting Ltd., July 2019. 

Appendix	III:	Assessments	and	Inspections	
a. Danger Tree Assessment, City of Dawson Creek, May 2019; 

b. Bearhole Lake Dam Classification Review, Kerr Wood Leidal, December 2018;  

c. Mottishaw, Chelsea. “Re: Bearhole Lake Dam Consequence Classification” message to Robert 

McLean, Dam Safety Officer, January 2019; and, 

d. Bearhole Lake Annual Dam Inspection, City of Dawson Creek, August 2019.  

Appendix	IV:	Bearhole	Lake	Fish	Ladder		
a. Bearhole Lake Fish Ladder Modifications Meeting Minutes, Ministry Office, FSJ, August 2019; and, 
b. Bearhole Lake Conceptual Design of Catwalk and Riprap, Kerr Wood Leidal August 2019. 

Appendix	V:	Safety	Documents		
a. Weir Operation Management Plan, City of Dawson Creek, December 2018; 
b. Dam Emergency Plan, City of Dawson Creek, December 2019; and,  
c. Operation, Maintenance, and Surveillance Plan, City of Dawson Creek, December 2019. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX I: Tables 

 
Table 1, Bearhole Lake Temperature and Dissolved Oxygen Profile, City of Dawson Creek, December 2019; 

Table 2, Bearhole Lake Winter Temperature and Dissolved Oxygen Profile, City of Dawson Creek, December 2019; 

Table 3, Little Bearhole Lake Temperature and Dissolved Oxygen Profiling, Eco-Web, July 2017; 

Table 4, Little Bearhole Lake Temperature and Dissolved Oxygen Profiling, City of Dawson Creek, December 2019;  

Table 5, Little Bearhole Lake Winter Temperature and Dissolved Oxygen Profiling, City of Dawson Creek, December 
2019; and, 

Table 6, 2019 Field Work completed by the City of Dawson Creek and Contractors, December 2019.  

 



Appendix I: Tables 

Table 1: Bearhole Lake Temperature and Dissolved Oxygen Profiling, City of Dawson Creek. 

Liminological Station in Bearhole Lake 

Date Sampling Location Time Parameter 
Depth 

0 1 2 3 4 5 6 7 8 9 10 

01-08-2014 Old* 12:15 
Temperature (°C) 19.9 19.8 19.5 19.2 18.7 18.1 17.3 17.2 - - - 

Dissolved Oxygen (mg/L) 9.41 9.38 9.37 8.86 8.2 6.93 5.29 5.07 - - - 

10-09-2015 New* 11:30 
Temperature (°C) 12.9 12.7 12.5 12.5 12.4 12.4 12.4 12.4 12.4 - - 

Dissolved Oxygen (mg/L) 9.82 9.81 9.84 9.88 9.88 9.91 9,91 9.9 9.85 9.82 9.88 

28-04-2016 New* 13:30 
Temperature (°C) 12.3 11.7 11.5 11.4 11.3 10 9.8 9.5 9.4 9.4 - 

Dissolved Oxygen (mg/L) 10.14 10.22 10.22 10.23 10.23 10.22 10.13 10.04 9.7 9.45 9.04 

07-09-2016 New* 17:20 
Temperature (°C) 12.9 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.9 12.9 

Dissolved Oxygen (mg/L) 9.08 9.01 8.96 8.95 8.92 8.91 8.95 9.02 8.49 9.02 9.15 

19-05-2017 Old* 12:00 
Temperature (°C) 8.1 8.1 8.1 8 7.9 7.9 7.8 7.8 7.8 7.8 7.8 

Dissolved Oxygen (mg/L) 10.11 10.12 10.15 10.16 10.22 10.17 10.1 10.26 10.15 10.07 10.06 

28-08-2017 Old* 10:15 
Temperature (°C) 14.6 14.1 14 14 13.9 13.9 13.9 13.9 13.9 13.9 - 

Dissolved Oxygen (mg/L) 9.09 9.27 9.28 9.21 9.14 9.1 9.08 9.02 8.84 7.19 - 

23-05-2018 New* 8:54 
Temperature (°C) 16.1 14.7 14.1 14 13.6 13 12.6 12.2 12.1 11.8 11.5 

Dissolved Oxygen (mg/L) 9.31 9.33 9.27 9.1 9.03 8.73 8.29 7.63 7.41 5.23 1.4 

27-08-2018 New* 10:35 
Temperature (°C) 16.4 15.3 15.2 15.1 15 15 15 14.9 14.7 14.7 14.7 

Dissolved Oxygen (mg/L) 8.28 8.12 8.11 8.06 8.01 7.97 7.91 7.85 7.57 5.62 3.11 

24-05-2019 New* 13:30 
Temperature (°C) 14.1 13.1 12.7 11.6 10.9 10 9.4 9.1 9.0 8.8 8 

Dissolved Oxygen (mg/L) 9.85 9.91 9.83 9.77 9.73 9.43 9.31 8.93 8.66 8.00 3 

21-08-2019 New* 9:50 
Temperature (°C) 15.6 15.1 14.9 14.8 14.7 14.3 14 13.9 13.6 13.5 13.5 

Dissolved Oxygen (mg/L) 9.47 9.41 9.32 9.26 9.09 8.41 8.1 7.68 7.13 6.96 2.55 

Sampling Locations: 
 

New Bearhole  55.0497°N, -120.689856°W 
Old Bearhole    55.0528°N, -120.68828°W 

 



Table 2: Bearhole Lake Winter Temperature and Dissolved Oxygen Profiling, City of Dawson Creek. 

Liminological Station at Bearhole Lake 

Date 
Sampling 

Location 
Time Parameter 

Depth 

0 1 2 3 4 5 6 7 8 9 10 11 

22-02-2018 New* 11:38 

Temperature 

(°C) 
I 1.0 2.4 3 3.2 3.3 3.6 4.1 4.3 4.4 4.4 4.4 

Dissolved 

Oxygen (mg/L) 
I 9.86 9.55 7.63 7.01 6.25 5.66 4.2 2.32 1.65 1.3 1.2 

20-02-2019 New* 12:20 

Temperature 

(°C) 
I 1.5 2.5 2.9 3.3 3.5 3.8 4 4.3 4.6 5 5 

Dissolved 

Oxygen (mg/L) 
I 9.23 9.03 8.6 7.8 6.66 5.22 3.93 2.36 1.68 0.96 0.80 

 

Table 3: Little Bearhole Lake Temperature and Dissolved Oxygen Profiling, Eco-Web. 

Eco-Web Sampling of Deepest Location in Little Bearhole Lake 

Date 
Sampling 

Location 
Time 

Ice 

thickness 
Parameter 

Depth 

0.1 0.8 1.2 2.2 

18-07-

2017 
2 12:28 0.4cm 

Temperature (°C) 17.00 14.98 14.89 14.42 

Dissolved Oxygen 

(mg/L) 
10.72 10.95 10.64 10.23 

 

Table 4: Little Bearhole Lake Temperature and Dissolved Oxygen Profiling, City of Dawson Creek. 

Summer Liminological Sampling 

Date 
Sampling 

Location 
Time Parameter 

Depth 

0 0.5 1 1.5 2 2.5 3 

26-09-2018 

1 11:30 
Dissolved Oxygen 

(mg/L) 
9.63 9.56 9.35     

    

2 12:00 
Dissolved Oxygen 

(mg/L) 
10.75 10.84 10.95   7.09   2.07 

3 12:10 
Dissolved Oxygen 

(mg/L) 
11.17 11.24 11.27   3.3   1.27 

21-08-2019 

1 12:20 

Temperature (°C) 15 14.9 14.9 14.8 14.8 
    

Dissolved Oxygen 

(mg/L) 
9.08 9.1 9.07 8.88 3.34 

    

2 12:40 

Temperature (°C) 15.8 15.7 15.6 15.3 15 
    

Dissolved Oxygen 

(mg/L) 
8.07 8.09 8.2 8.01 2.15 

    

3 13:00 

Temperature (°C) 15.8 15.7 15.6 15.3 15 
    

Dissolved Oxygen 

(mg/L) 
8.07 8.09 8.2 8.01 2.15 

    

 



Table 5: Little Bearhole Lake Winter Temperature and Dissolved Oxygen Profiling, City of Dawson Creek. 

Over Wintering Liminological Sampling 

Date 
Sampling 

Location 
Time 

Ice 

thickness 

(cm) 

Parameter 
Depth 

0 0.1 0.2 0.4 0.5 0.75 1 1.1 1.25 1.5 

22-02-2018 

1 12:28 0.4cm 

Temperature 

(°C) 
I I I -0.2 0   B       

Dissolved 

Oxygen (mg/L) 
I I I 13.13 10.95   B       

2 13:05 0.45 

Temperature 

(°C) 
I I I 0.2 0.3 0.6 B       

Dissolved 

Oxygen (mg/L) 
I I I 9.02 7.37 6.5 B       

3 13:35 0.40 

Temperature 

(°C) 
I I I 0.3 0.4 1 B       

Dissolved 

Oxygen (mg/L) 
I I I 7.71 7.51 5.78 B       

20-2-2019 

1 13:10 0.25 

Temperature 

(°C) 
I 0.8 B               

Dissolved 

Oxygen (mg/L) 
I 6.83 B               

2 13:30 0.47 

Temperature 

(°C) 
I I I I 0   0.2   0.4 B 

Dissolved 

Oxygen (mg/L) 
I I I I 7.57   6.23   3.19 B 

3 13:45 0.45 

Temperature 

(°C) 
I I I I 0.5   1.2 0.9 B   

Dissolved 

Oxygen (mg/L) 
I I I I 8.2   6.3 6.5 B   

Sampling Location 1 55.043043N, -120.672793W            

Sampling Location 2  55.042500N, -120.665600W            

Sampling Location 3 55.039860N, -120.664720W                     

 

 

 

 

 

 

 

 



Table 6: 2019 Field Work completed by the City of Dawson Creek and Contract support, Dec. 2019. 

2018 Bearhole Lake Field Work 

 
Date 

 
Company 

Maintenance/ 
Operation/ 
Surveillance 

 
Description of work 

20-Feb-2019 PCTS/City O/S  Monitoring of dissolved oxygen & 
temperature of liminological stations  

 Dam inspection 

24-May-2019 PCTS/City 
 

M/S  Danger Tree Assessment 

 Log boom repair 

 Dam Inspection 

 Cleaned fish ladder 

03-Jul-2019 KWL/City 
 

M/S  Surveyed and inspected weir for fish 
ladder modification design options 

 Dam Inspection 

 Cleaned fish ladder 

19-Jul to 21-Jul 
2019 

Eco-Web S  Bi-annual vegetation assessment 
completed at 23 transect lines at 
Bearhole Lake 

30-Jul-2019 PCTS/City M/O  Dismantle climate station (rising water 
levels downstream of weir) 

 Cleaned fish ladder 

12-Aug-2019 PCTS/City M/O  Completed upgrade to climate station 

 Cleaned Fish Ladder 

21-Aug-2019 City O/S  Monitoring of dissolved oxygen & 
temperature of liminological stations  

 Survey water level 

28-Aug-2019 PCTS/City Dam Safety  Formal Annual Dam Inspection 

 Cleaned Fish Ladder 

03-Sep-2019 PCTS/City M  Removed South and West inflow 
hydrometric stations 

17-Sep-2019 City S  Water quality sample collected near boat 
launch 

10-Oct-2019 City M  Luft maintenance 

 Dam Inspection 

 Survey 

18-Oct-2019 City M  Luft removal for repair 

 Winterize water level sensor 

 Clean fish ladder 

 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX II: Reports 

 
Eco-Web (2019) Bearhole Lake Vegetation Assessment, Eco-Web Ecological Consulting Ltd., July 29, 2019. 
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City of Dawson Creek – Bearhole Lake Vegetation Assessment, July 2019 

 

Background 

Eco-Web Ecological Consulting Ltd. (Eco-Web) completed a vegetation assessment on July 19 to 21 of 

2019.  This work is a continuation of the assessments done by Murray Clark of Ducks Environmental 

Consulting in 2009, 2010, 2012, 2013, and Eco-Web in 2015 and 2017.  Bearhole Lake is found within 

Bearhole Lake Provincial Park, approximately 25 km east of Tumbler Ridge, British Columbia (Figure 1).  

The ongoing vegetation assessment is a requirement of the Park Use Permit (PUP) No. 103063, Special 

Provisions No. 6.  In 2009, a control weir was placed on the lake outlet which subsequently increased the 

lake level by 1.2 m.  The intent of the vegetation assessment is to monitor any changes over time of the 

aquatic and terrestrial vegetation communities along the lake shore.   

Historical Report Review 

The historical reports (Ducks 2009, 2010, 2012, 2013, Eco-Web 2015, 2017) were reviewed to gain 

background knowledge on the project and provide insight into past methods and findings.  In 2012, the 

most significant flooding was noted at the west end (Transects L6 and P3) and in the north portion of 

Bearhole Lake (Transects L11 and P5).  Flooding into the riparian/terrestrial vegetation (5 to 15 m inland) 

was noted at Transects  P4, P6, L2, L5, and L15. The remainder of the flooding was noted on much smaller 

areas of the lake shore with only a few inland meters being impacted.  Flooding in these locations had 

been noted every year an assessment was completed since the installation of the weir.  Trees leaning out 

over the lake and some fallen into the lake were mentioned in the 2013 report.  It was indicated that 

someone had cut a number of these leaning trees, however Mr. Clark stated that more trees were 

beginning to lean (Ducks 2013).  

It was recognized both in the review and in the reports themselves, that there was little change from 2011 

to 2013, or from 2015 to 2017. Mr. Clark concluded that after the weir was installed there was a notable 

change in vegetation in the first few meters of the shore due to the increased water level (Ducks 2009).   

http://www.eco-web.ca/


Bearhole Lake 
Vegetation Assessment 

Date: July 25, 2019 Title 

Map Datum/Source: NAD 83 Zone 10 
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Many emergent plants were noted moving closer to shore to preferable water depths and riparian species 

such as willow and alder were moving further inland with more favorable moisture regimes.  Overtime the 

entire plant community is expected to shift slightly and establish themselves in their preferable habitat 

conditions.  Ducks 2013 report suggested that sampling not be completed in 2014 due to the very slight 

difference between the 2012 and 2013 assessments; as such, no assessment was conducted in 2014. The 

2017 report completed by Eco-Web stated similar results to the 2012, 2013, and 2015.  Some variables in 

plant identification was noted in Eco-Web’s 2017 report and this was accredited to changing field crews 

and the inability to accurately define and replicate the exact transect locations due to the variability in GPS 

accuracy.  As such, Eco-Web recommended that permanent identification markers be installed along the 

transects during the next vegetation assessment in order to accurately identify and replicate the exact 

transect locations during future assessments. 

Methodology 

The 2019 assessment was conducted using the same methodology as the previous work completed by 

Ducks and Eco-Web.  The timing of the work (July 19-21) was also consistent with previous assessments to 

capture established vegetation while in a robust state.   

A total of 23 line transects with two assessment methods were used to ensure all types of vegetation: 

emergent, submergent, riparian/terrestrial were sampled.  The concept was to record vegetation along 

the line transects to note any changes that may have occurred in vegetation communities over time due to 

the increased water level.  In order to achieve better accuracy and more consistent data collection, the city 

of Dawson Creek consulted with BC Parks, and they authorized the installation of permanent identification 

survey markers along the transects.  As such, identification survey markers (galvanized metal stakes and 

placards) where installed along the transects at the 10m and 5m locations.  The intent of installing the two 

survey markers was to ensure that a straight line along the transect could be replicated each year at the 

exact same location.  A few exceptions include transects L1, L16, L17, P1 and P3.  At the L1, L15, and L16 

transect locations the 10m survey stake was installed but the 5m location is offshore and in the water 

body of Bearhole Lake so the 5M survey stake was not installed.  In order to achieve a straight transect 

line, a survey stake was installed beyond the 10m point and labelled as a Rear Reference Point (RRP). At 

the P1 transect the 10m survey stake was installed but the 5m location was not suitable for survey stake 

installation, therefore, the second survey stake was installed at the 6m mark. The P3 transect is completely 

flooded with no suitable locations to install the survey stakes.  As such, future assessments at this location 

will rely on a perpendicular transect from the identified GPS location. 

The vegetation was assessed using two methods, as described below (methodology taken from Appendix 

A of the contract with the additional methodology of utilizing the permanently installed survey stakes).  If 

a plant species was present but comprised less than 2% of the vegetation sample plot it was not recorded 

in the transect data as the focus of the assessment is on plant communities. 
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Field Methods Employed - Method One:   

A 25 m by 0.1 m wide line transect (10m to -15m), perpendicular to the shore, were spaced approximately 

every 500 m along the shoreline, for a total of 17 line transects (L1 – L17). The zero point along the 

transect is assumed to be at the original water level at 1.2 m water depth with terrestrial points being 

positive and aquatic sites being negative. A graduated rope was attached to the 10m survey stake and 

pulled tight in a straight line, touching the 5m survey stake, and extending out into the lake to the end of 

the transect line at -15m (Figure 2).  Vegetation was assessed along the line, extending out 5cm on each 

side of the graduated rope. This method ensured a perpendicular line to the shore and a transect that can 

be replicated consistently over time. The vegetation percent cover was assessed every meter along the 

25m transect. 

 

 

 

 

 

 

 

Field Methods Employed - Method Two:   

A metre squared plot spaced every five meters along the 25 m line, for a total assessment area of six 1m² 

vegetation plots along each transect.  The zero point along the transect is assumed to be at the original 

water level at 1.2 m water depth with terrestrial points being positive and aquatic sites being negative. 

With the addition of the permanent survey stakes, a graduated rope was attached to the 10m survey stake 

and pulled tight in a straight line, touching the 5m survey stake, extending out into the lake to the end of 

the transect line at -15m.  This method ensured a perpendicular line transect to the shore that can be 

replicated over time. A 1m2 wooden “vegetation square” was utilized to replicate the 1m2 assessment 

areas along the transect (see pictures).  The 1m2 vegetation square was positioned in the center of the 

transect and touching the 10m survey stake and extending to the 9m mark, therefore, measuring 1m2 

from the 10m to 9m mark along the transect. Then the vegetation square was moved and centered on the 

5m survey stake, then centered at the 0, -5, and -10m locations and finally positioned between the -14m 

to -15m location. To further provide more detailed information each 1m² plot was broken down into four 

quadrants Q1, Q2, Q3 and Q4 (Figure 3).  Percent cover was recorded for each quadrant.  Q1 was in the 

top left-hand corner and proceeded in the clockwise direction.  Six of these transects were completed 

around the lake and are located at P1 – P6.  Note that P3 does not have survey stakes installed as the area 

is inundated and not conducive for survey stake installation.  At this location a perpendicular line was 

10m  5m  
-15m 

shoreline 

L transect line 

Figure 2 – L transect diagram utilizing survey markers at 10m and 5m 
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extended to the shore from the GPS reference position and the vegetation assessment completed at the 

1m2 locations following the above methodology. 

 

 

  

 

 

 

Table 1 lists the UTM point locations for the Zero point of each transect.  Figure 4, illustrates the lake and 

identifies the transect sample point locations. 

Bear Hole Lake Vegetation Assessment Methodology – From Appendix A of Contract 

Vegetation sampling to be completed using the dual approach described below, with both approaches to include 

sampling of emergent, submergent, riparian and terrestrial vegetation.  Water level UTM coordinates to be recorded 

for each transect.  A total of 23 transect lines to be assessed and data recorded as follows: 

First approach: (17 transects) 

• Completion of 17 line transects at 500 meter intervals along the lake shore.  The transects should be 
perpendicular to the shoreline, starting at a point 10 meters inland (horizontal) from the proposed water 
level to be held by the weir, to a point 15 meters out into the water to ensure all four types of vegetation are 
sampled. 

• Each transect shall be 25 meters long and 0.1 meters wide. 
• Map or record the vegetation along the line transect to note any changes that have occurred in vegetation 

over the previous years’ records.  Record vegetation in percentages.  Each meter on the transect shall be 
recorded to show the percentage of each type of vegetation.  Over time, vegetation type may change in 
areas being flooded by water and also due to changes in soil moisture.  Slope gradient will affect the 
vegetation changes past the water mark up the slope.  Species of vegetation may also change. 

Second approach: (6 transects) 

• Sample one square meter of vegetation along a line transect at a 5 meter interval, again perpendicular to 
the shoreline.  Start 10 meters up from the water level to a point 15 meters out into the water.  The one 
square meter sample would be done at the 10, 5, 0, -5, -10, and -15 meter intervals along each transect, with 
zero assumed to the be original water level and samples in the water the negative samples. A total of 6 
square meters along each transect to be sampled. 

• Each square meter to be broken into four quadrants, and the vegetation species in each quadrant recorded 
as a percentage. 

 

 

 

10m  9m  
5 m  

shoreline 

1 
2 3 

4 

Figure 3 – P transect methodology 

 -15 m  
P transect line 

1m vegetation square 
1m vegetation square 

illustrating Q1, Q2, Q3, Q4 
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Table 1 – Bearhole Lake Assessment Point Locations 

* RRP – Rear Reference Point 

 

 

 

 

Assessment Point  
UTM (NAD 83, Zone 10) Survey Stakes 

Installed Easting  Northing 

L1 648 477 6 102 151 10m and RRP* 

L2 648 028 6 102 452 10m and 5m 

L3 647 634 6 102 521 10m and 5m 

L4 647 197 6 102 329 10m and 5m 

L5 646 740 6 102 210 10m and 5m 

L6 646 476 6 102 670 10m and 5m 

L7 646 702 6 102 866 10m and 5m 

L8 647 256 6 103 206 10m and 5m 

L9 647 631 6 103 370 10m and 5m 

L10 647 644 6 103 766 10m and 5m 

L11 647 997 6 103 940 10m and 5m 

L12 648 009 6 103 448 10m and 5m 

L13 647 982 6 103 107 10m and 5m 

L14 648 251 6 102 704 10m and 5m 

L15 648 670 6 102 499 10m and 5m 

L16 648 459 6 102 387 10m and RRP* 

L17 648 465 6 102 319 10m and RRP* 

P1 648 281 6 102 291 10m and 6m 

P2 647 382 6 102 451 10m and 5m 

P3 646 526 6 102 425 No 

P4 647 048 6 103 121 10m and 5m 

P5 648 145 6 103 852 10m and 5m 

P6 648 440 6 102 559 10m and 5m 

Weir 648 518 6 102 138 - 
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Field Results 

Eco-Web’s professionals Landon Wilson and Cali Seater completed the field assessment on July 19 to 21, 

2019, under summer growing conditions.  During the assessment the weather was mixed with rain, 

overcast, and sunny periods.  Winds were relatively calm but gusting and at times wave action minimized 

the visibility for viewing aquatic vegetation at some sites and made maintaining an accurate transect in the 

lake challenging.  The water level of Bearhole lake was approximately level with the top of the weir which 

is similar to the water level at the time of the 2017 assessment.  

An alphabetical species list of vegetation identified, sorted by common name, is found in Appendix I.  

Other attributes that describe the vegetation plot along the transect include; bare ground, large woody 

debris (LWD), pine needles, leaves, sticks and forest debris, etc. were also noted.  Specific site data for 

each of the assessment points is found in Appendix II, and the corresponding site photographs are found 

in Appendix III.  As mentioned in the methodology section, if a plant species was noted along the transect 

but represented less than 2% of the focal assessment area (e.g. within the 1m long by 10 cm wide focal 

area of the L transects or within a Q1, 2, 3 or 4 of the P transects) it was not recorded within the percent 

composition, however, these species were noted and are referenced within the species list in Appendix I. 

Analysis of Vegetation Changes 

An analysis of the vegetation data is found in Tables 2 and 3.  In past reports prior to the 2017 assessment, 

four dominant vegetation types were recorded; emergent, submergent, riparian, and terrestrial.  The 

previous reports do not identify which vegetation species are found under each of these four headings.  

While the emergent and submergent vegetation is easily distinguishable, differentiating vegetation species 

that are considered riparian or terrestrial is unclear and rather ambiguous since riparian areas link water 

to land. Riparian areas border streams, lakes, and wetlands and consist of a blend of water, trees, shrubs 

and grasses etc. Riparian areas can vary from gravel bars to old growth forests.  Since this vegetation 

assessment is limited to a maximum of 10 m inland it is plausible to consider all plants within this zone as 

riparian.  Since the riparian area of the lake supports terrestrial vegetation, this report is consistent with 

the 2017 report, and lumps all the non-emergent and non-submergent vegetation as riparian vegetation.  

The tables below identify the three dominant vegetation types found along the line: Emergent (E), 

Submergent (S), and Riparian (R).  Where “Water” is a dominant feature, (W) is used to describe the site.  

The above four groups are represented as a percentage within the sample area.  Comparisons from the 

2017 assessment to this assessment are noted in the right-hand column.   

Given the limited accuracy of a handheld GPS unit, transect line placement may be off by several meters 

compared to that of previous assessments.  Flagging from the previous assessments was noticeable and 

utilized at some of the assessment locations but the flagging could only be used as a general guideline due 

to the unconfirmed accuracy of its placement. Considering the potential change in line placement, it is 

impossible to directly compare attributes along the transects, so a general comparison was conducted 

over 5 m segments along the L transects.  The P transects will also have a variation in the transect line 
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placement based on the limited GPS accuracy and a general vegetation comparison was conducted based 

on the dominant vegetation type represented in each of the 1m2 vegetation plot locations along the 

transect.  

Future assessments will be able to achieve a more accurate comparison since the permanent survey 

markers have now been installed and will allow an exact duplication of the transect over consecutive 

years. 
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Table 2 – Bearhole Lake, Analysis of Vegetation Change For L1 – L17  

Transect  
2019 Dominant vegetation type along Line   Comparison 

from 2017 to 2019 10 to 5 5 to 0 0 to -5 -5 to -10 -10 to -15 

L1 

R 48% 

S 1% 

W 51% 

S 3% 

W 97% 

S 10% 

W 90% 

S 12% 

W 88% 

S 26% 

W 74% 
Similar to 2017, slight decrease in 
submergent vegetation. 

L2 

R 73% 

E 2% 

S 25% 

R 40% 

E 1% 

S 59% 

W 100% 
E 4% 

W 96% 

E 5% 

W 95% 

Similar to 2017, slight increase in 
emergent and riparian vegetation. Edge 
of water remains at 1.5m. 

L3 R 100% 
R 53% 

W 47% 
W 100% W 100% W 100% 

Very similar to 2017. Edge of water 
remains at 2.85m. 

L4 R 100% 
R 49% 

W 51% 
W 100% W 100% W 100% 

Very similar to 2017. Edge of water 
remains at 2.6m. 

L5 R 100% 
R 38% 

W 62% 
W 100% 

S 4% 

W 96% 

S 34% 

W 66% 

Similar to 2017. Slight increase in 
submergent vegetation in the deeper 
water. Edge of water remains at 3.1m. 

L6 

R 76% 

S 1% 

W 23% 

R 73% 

W 27% 

R 4% 

E 4% 

W 92% 

R 1% 

E 1% 

S 9% 

W 89% 

S 23% 

W 77% 

Increase in riparian and emergent 
vegetation. Area remains impacted by 
flooding. 

L7 R 100% 
R 60% 

W 40% 
W 100% W 100% S 100% 

Very similar to 2017. Edge of water 
remains at 2.6m. 

L8 R 100% 
R 60% 

W 40% 
W 100% W 100% W 100% 

Very similar to 2017. Edge of water 
remains at 2.1m. 

L9 R 100% 
R 69% 

W 31% 
W 100% W 100% W 100% 

Very similar to 2017. Edge of water 
remains at 1.7m. 

L10 
R 46% 

W 54% 

R 13% 

W 87% 
W 100% 

S 2% 

W 98% 

S 2% 

W 98%  
Very similar to 2017. Edge of water 
remains at 4.1m. 

L11 R 100% 
R 54% 

W 46% 
W 100%  W 100%  W 100% 

Very similar to 2017. Edge of water 
remains at 2.65m. 

L12 R 100% 
R 16% 

W 84% 

R 2% 

W 98% 
W 100% W 100% 

Very similar to 2017. Edge of water 
remains at 3.5m. 

L13 R 100% 
R 30% 

W 70% 
W 100% W 100% W 100% 

Very similar to 2017. Edge of water 
remains at 3.5m. 

L14 R 100% 
R 42% 

W 58% 
W 100% W 100% W 100% 

Very similar to 2017. Edge of water 
remains at 2.95m. 

L15 R 100% 

R 32% 

S 1% 

W 67% 

S 3% 

W 97% 

S 3% 

W 97% 

S 1% 

W 99% 

Similar to 2017. Slight increase in 
submergent vegetation along transect. 
Edge of water remains at 3.8m. 

L16 R 100% 

R 3% 

E 2% 

W 95% 

E 1% 

W 99% 
W 100% W 100%  

Similar to 2017. Slight increase in 
riparian vegetation. Edge of water 
remains at 5.9m. 

L17 

R 86% 

E 5% 

W 9% 

R 2% 

E 6% 

W 92% 

E 5% 

W 95% 

S 1% 

W 99% 
W 100% 

Similar to 2017. Slight increase in 
emergent vegetation and a slight 
decrease in submergent vegetation. 
Edge of water remains at 6.5m. 

* - Emergent (E), Submergent (S), Riparian (R) and Water (W) 



Eco-Web Ecological Consulting Ltd. 

Page | 11  
Please consider the  

  environment before printing 

Table 3 – Bearhole Lake, Analysis of Vegetation Change For P1 – P6 Since 2013 

Transect  
2019 Dominant vegetation type along Line   Noticeable change  

from 2017 to 2019 
10 5 0 -5 -10 -15 

P1 R 100% 

R 42% 

E 1% 

W 57% 

E 3% 

W 97% 

E 2% 

W 98% 

E 2% 

S 1% 

W 97% 

S 1% 

W 99% 

Similar to 2017. Slight increase in 
submergent vegetation along transect. 
Edge of water remains at 3.8m. 

P2 R 100% R 100% W 100% W 100%  W 100% W 100% 
Same as 2017. No submergent or 
emergent vegetation within water 
Quadrants. 

P3 
R 34% 

W 66% 

R 16% 

E 5% 

W 79% 

R 4% 

E 4% 

S 1% 

W 91% 

S 1% 

W 99% 

S 5% 

W 95% 

S 25% 

W 75% 

Similar to 2017. Entire transect flooded.  
This transect will be hard to consistently 
replicate as no survey stakes where able 
to be installed. 

P4 R 100% 
R 67% 

W 33% 
W 100% W 100% W 100% W 100% 

Very similar to 2017 with an increase in 
riparian vegetation at Q5.  

P5 R 100% 
R 86% 

W 14% 

S 1% 

W 99% 
W 100% 

S 1% 

W 99% 
W 100% 

Very similar to 2017 with slight decrease 
in riparian vegetation and a slight increase 
in submergent vegetation. 

P6 R 100% R 100% W 100% W 100% W 100% W 100% 
Same as 2017. No submergent or 
emergent vegetation within water 
Quadrants 

* - Emergent (E), Submergent (S), Riparian (R) and Water (W) 

Since the 2017 survey, there has been little change in vegetation along the “L” transects.  As a general 

observation, the most flood impacted sites are found at locations where the contours are gradual (L2, L5, 

L6, L10 and L15). At theses location, specifically L2, L10, and L15, the wet conditions of the upland area has 

resulted in the death of the some overstory tree species, predominantly black and white spruce. Where 

steeper contour intervals are found along the lake, the change in vegetation community at the lake 

margins are less apparent. The L6 transects remains inundated and this low-lying area is becoming well 

established with vegetation favoring a wetter regime.   

Due to the extensive flooding at the west end of the Lake, P3 has a well-established community of 

submergent and emergent species as well as a few riparian species that favor a wetter regime.  At the -5,    

-10, and -15 m locations of all of the “P” transect riparian species are absent due to the presence of water, 

and the submergent and emergent species are starting to establish. 

Overall, the vegetation community is starting to stabilize to the current water level, showing signs of little 

change from 2013 to 2019. Submergent and emergent species are occupying the aquatic margins of the 

lake and the riparian vegetation (shoreline and inward) are becoming more established with the presence 

of plant species either favoring the wetter or drier site conditions. 
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Recommendations / Discussion 

Permanent survey stakes have been installed at each transect except for P3.  It is recommended that 

follow up vegetation assessment utilize the survey stakes and follow the data collection methodology 

identified above to ensure the exact duplication of the transects for future comparison. 

The recommended timing of field work, from July 15 to August 10, has been appropriate for capturing 

established vegetation types while in a robust state and assessments should continue within this 

timeframe. 

Overall, no unexpected vegetation changes have occurred.  The vegetation community is adjusting to the 

current water level, with submergent and emergent species occupying aquatic margins of the lake.  The 

riparian species are showing signs of stabilization and will likely not see much change. 

Vegetation assessments on a bi-annual basis as stated in the original RFP should be adequate to 

appropriately measure the vegetation change.  

 

Closing 

Eco-Web has prepared this letter for the exclusive use of the City of Dawson Creek using methodologies 

which were replicated from the historical report assessments.  

If there are any questions or comments with the contents of this letter, please contact the undersigned at 

250-787-1110. 

Sincerely, 

ECO-WEB ECOLOGICAL CONSULTING 

Prepared by:      Reviewed by: 

 

 

 

        

Landon Wilson, R.B. Tech.           Dan Webster, B.Sc., P.Ag., R.P.Bio., P.Biol. 

Registered Biology Technologist  CEO, Senior Project Manager  

Eco-Web Ecological Consulting Ltd. Eco-Web Ecological Consulting Ltd.  
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Disclaimer 

This letter was prepared by Eco-Web Ecological Consulting Ltd. (Eco-Web) for the City of Dawson Creek.  

The material contained in this letter reflects Eco-Web's best judgment in light of the information available 

at the time of preparation.  The information collected for the purposes of this letter was interpreted solely 

for the purposes stated and reflects the available data at the time of creation. Any information provided 

by a third party was assumed to be accurate. 

Although the information was obtained at specific locations, the lettered information contained herein is 

believed to provide a reasonable representation of the general environmental conditions at the site.  The 

findings outlined herein, however, do not preclude the existence of additional habitat features in areas of 

the site not specifically investigated or presence of animals at different times of the year. 

Eco-Web has exercised due diligence and care in preparing this letter but makes no guarantees or 

warranties as to the accuracies or completeness of neither the information, nor the acceptance and 

implementation of such recommendations during the Project’s construction. 

Eco-Web does not accept any responsibility if the following letter is used for any purpose other than 

outlined and is also not responsible if a third-party group chooses to use whole or part of the following 

information for alternative uses. Please contact Eco-Web for any replication, copying, recording or 

duplication by any other means prior to use. 

If there are any questions or comments with regards to the contents of this letter, please do not hesitate 

to contact us at your earliest convenience (250-787-1110).   
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Common Names Latin Names
Algae ball Unk
Arnica Arnica
Aster Aster
Aven Geum
Balsam poplar Populus balsamifera
Bare ground
Beaked sedge Carex rostrata
Bearberry or kinnikinnick Arctostaphylos uva-ursi
Bedstraw Galium
Blueberry Vaccinium
Bracted honeysuckle Lonicera involucrata
Bunchberry Cornus canadensis
Cloud berry Rubus chamaemorus
Coltsfoot Petasites palmates
Common bladderwort Utricularia vulgaris
Common mitrewort Mitella nuda
Common pink wintergreen Pyrola asarifolia 
Cow-parsnip Heracleum lanatum
Currant or gooseberry Ribes oxyacanthoides 
Dewberry Rubus pudescens
Dwarf blueberry Vaccinium caespitosum
Flat stemmed pondweed Potamogeton zosteriformis
Feather moss Ptilium crista-castrensis
Fireweed Epilobium
Grass Calamagrostis
Heart-leaved arnica Arnica cordifolia
Highbush-cranberry Viburnum edule
Horsetail Equisetum
Indian paint brush Castilleja
Labrador tea Rhododendron groenlandicum
Leafy moss Rhizomnium glabrescens
Lodgepole pine Pinus contorta
Low bush cranberry Vaccinium oxycoccos
LWD Large woody debris
Marsh cinquefoil Potentilla palustris
Marsh willow herb Epilobium palustre
Meadow horsetail Equisetum pratense
Meadow rue Thalictrum sp.
Mint Mentha
Moss Bryphytes
Knight's plume Ptilium crista-castrensis
Northern bastard toadflax Geocaulon lividum
Northern bedstraw Galium boreale
Palmate coltsfoot Petasites frigidus var. palmatus
Prickly rose Rosa acicularis
Purple aven Geum rivale



Purple leaved willow herb Epilobium ciliatum
Purple stemmed aster Symphyotrichum puniceum 
Rattlesnake fern Botrypus virginianus
Raspberry Rubus
Richardson's pondweed Potamogeton richardsonii
River alder Alnus tenuifolia
Scouring-rush Equisetum hyemale
Sedge Carex
Small bedstraw Galium trifidum 
Strawberry Fragaria virginiana
Step moss Hylocomium splendens
Stiff club moss Lycopodium annotinum 
Swamp birch Betula pumila 
Swamp horsetail Equisetum fluviatile 
Tall larkspur Delphinium glaucum
Tall lungwort or tall bluebell Mertensia paniculata
Thread moss
Three leaved false solomon seal Maianthemum trifolium
Trailing raspberry or do berry Rubus pubescens
Tufted loosestrife Lysimachia thyrsiflora 
Twin flower Linnaea borealis
Vetch Lathyrus or Vicia
Water sedge Carex aquatilis
White spruce Picea glauca
Willow herb Epilobium glandulosum
Willows Salix sp.
Wintergreen Pyrola
Yarrow Achillea millefolium
Yellow avens Geum sp.
Vegetation species observed but no included in transect data
Beaked hazelnut Corylus cornuta
Black twinberry Lonicera involucrata
Bog birch Betula glandulosa
Bog cranberry Vaccinium vitis-idaea
Borage or forget-me-not Boraginaceae
Buffaloberry or soopolallie Shepherida canadensis
Buttercups Ranunculus occidentalis
Dandelion Taraxacum
Dwarf scouring-rush Equisetum scirpoides
Fern Dryopteris
Geranium Geranium
Grass-of-pernassus Parnasia palustris
Ground-cedar Lycopodium complanatum
Larch Larix
Large-leaved aven Geum macrophyllum
Leather lichen Dermatocarpon miniatum
Liverwort Marchantiophyta



Nagoonberry Rubus arcticus
Pondweed Potamogeton 
White water-buttercup Ranunculus
Sarsaparilla Aralia nudicaulis
Saxifraga Saxifraga
Smartweed Polygonum
Sweet-cicely Osmorhiza depauperata
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Appendix II – Site data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Transect # Date: July, 19 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m lwd 40 Dead

grass 5 Good 
prickly rose 10 Good 
rasberry 5 Good 
bunchberry 25 Good 
twin flower 10 Good 
meadow horsetail 5 Good 

9 to 8 m grass 20 Good 
lwd 10 Dead
prickly rose 10 Good 
bunchberry 30 Good 
twin flower 30 Good 
mint 5 Good 

8 to 7m mint 5 Good 
grass 10 Good 
water sedge 25 Good 
water 60 Bare bottom w    

7 to 6m flat stemmed pondweed 2 Good 
water 98

6 to 5m flat stemmed pondweed 2 Good 
water 98

5 to 4m flat stemmed pondweed 2 Good 
water 98

4 to 3m flat stemmed pondweed 2 Good 
water 98

3 to 2m flat stemmed pondweed 2 Good 
water 98

2 to 1m flat stemmed pondweed 5 Good 
water 95

1 to 0 m flat stemmed pondweed 5 Good 
water 95

0 to -1m flat stemmed pondweed 10 Good 
water 90

-1 to -2 m flat stemmed pondweed 10 Good 
water 90

-2 to -3 m flat stemmed pondweed 10 Good 
water 90

-3 to -4m flat stemmed pondweed 10 Good 
water 90

-4 to -5m flat stemmed pondweed 10 Good 
water 90

-5 to -6m flat stemmed pondweed 15 Good 
water 85

-6 to -7m flat stemmed pondweed 15 Good 
water 85

If veg cover was less then 2% it was not 
recorded.

Comments

L1
648281 6102291

Bearhole Lake Vegetation Plot Data

LW,CS
2

10m marker installed approximatley 2 m from 
current water level.  Since the 5 m mark is 

underwater a Back Refrence Point was 
installed near the 15m mark in order to 

achieve a perpendicular line.



-7 to -8m flat stemmed pondweed 15 Good 
water 85

-9 to -10m flat stemmed pondweed 15 Good 
water 85

-10 to -11m flat stemmed pondweed 25 Good 
water 75

-11 to -12m flat stemmed pondweed 25 Good 
water 75

-12 to -13m flat stemmed pondweed 25 Good 
water 75

-13 to -14m flat stemmed pondweed 30 Good 
water 70

-14 to -15m flat stemmed pondweed 25
water 75 Good 



Transect # Date: July 20, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10m- Q1 pine needles 50 Dead

bunchberry 5 Good 
moss 40 Good 
common mitrewort 5 Good 

10m- Q2 pine needles 30 Dead
scouring rush 25 Good 
common mitrewort 5 Good 
low bush cranberry 5 Good 
bunchberry 10 Good 
palmate coltsfoot 10 Good 
moss 10 Good 
trailing raspberry 5 Good 

10m- Q3 pine needles 10 Good 
scouring rush 20 Good 
common mitrewort 5 Good 
wild strawberry 5 Good 
bunchberry 5 Good 
moss 35 Good 
low bush cranberry 5 Good 
trailing raspberry 15 Good 

10m- Q4 pine needles 20 Good 
low bush cranberry 10 Good 
scouring rush 5 Good 
bunchberry 5 Good 
palmate coltsfoot 5 Good 
wild strawberry 5 Good 
common mitrewort 5 Good 
lwd 40 Dead
moss 5 Good 

5m- Q1 sedge 50 Good 
northern bedstraw 5 Good 
common horsetail 10 Good 
water 15
wild strawberry 5 Good 
trailing raspberry 5 Good 
moss 10 Good 

5m- Q2 swamp horsetail 2 Good 
water 98

5m- Q3 swamp horsetail 2 Good 
water 98

5m- Q4 water 15
moss 15 Good 
trailing raspberry 5 Good 

waters edge at 5.4m

Comments

Bearhole Lake Vegetation Plot Data
P1

648281 6102291 LW,CS
3

10m stake and 6m refrence stakes installed.  
Veg sqaure is to be placed between the 9 to 

10m.  For the other plots, place Veg square in 
the middle of the 5m, 0m, -5m, 10m. Then 

place the Veg sqaure between  -15m to -14m.



bunchberry 5 Good 
northern bedstraw 5 Good 
water sedge 50 Good 
common horsetail 5 Good 

0m- Q1 swamp horsetail 5 Good 
water 95

0m- Q2 swamp horsetail 2 Good 
water 98

0m- Q3 swamp horsetail 2 Good 
water 98

0m- Q4 swamp horsetail 2 Good 
water 98

-5m-Q1 water 98
swamp horsetail 2

-10m -Q1 swamp horsetail 2 Good 
water 98

-10m -Q2 water 100
-10m -Q3 water 96

flat stemmed pondweed 2 Good 
swamp horsetail 2 Good 

-10m -Q4 water 96
flat stemmed pondweed 2 Good 
swamp horsetail 2 Good 

-15m - Q1 water 100
-15m -Q2 water 100
-15m -Q3 water 100
-15m -Q4 flat stemmed pondweed 5 Good 

water 95

less then 2% of , flatstem pondweed, swamp 
horstail comprise the entire 1 m plot



Transect # Date: July 19, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m common horsetail 70 Good

labrador tea 10 Good
step moss 20 Good

9 to 8 m step moss 50 Good
common horsetail 10 Good
labrador tea 10 Good
small bedstraw 10 Good
water 20

8 to 7m step moss 30 Good
water 30
common horsetail 20 Good
liverwort 10 Good
fireweed 10 Good

7 to 6m lwd 15
sedge 5 Good
common horsetail 5 Good
water 75

6 to 5m sedge 40 Good
swamp horsetail 10 Good
water 50

5 to 4m water 90
sedge 10 Good

4 to 3m water 80
sedge 20 Good

3 to 2m salix sp 10 Good
sedge 40 Good
tufted loosestrife 10 Good
purple leaved willow herb 10 Good
leafy moss 20 Good
water 10

2 to 1m sedge 5 Good
grass 5 Good
cloud berry 25 Good
leafy moss 25 Good
marsh willowherb 10 Good
starwort 5 Good
marsh horsetail 5 Good
water 20

1 to 0 m water 96
lwd 2 Dead
swamp horsetail 2 Good

0 to -1m water 100
-1 to -2 m water 100
-2 to -3 m water 100
-4 to -5m water 100
-5 to -6m water 95

swamp horsetail 5 Good
-6 to -7m swamp horsetail 5 Good

water 95
-8 to -9m swamp horsetail 5 Good

water 95
-9 to -10m swamp horsetail 5 Good

water 95
-10 to -11m water 95

swamp horsetail 5 Good 
-11 to -12m water 95

swamp horsetail 5 Good 
-12 to -13m water 95

swamp horsetail 5 Good 
-13 to -14m water 95

swamp horsetail 5 Good 
-14 to -15m water 95

swamp horsetail 5 Good site heavily effected by flood

waters edge of lake is at 1.2m

Bearhole Lake Vegetation Plot Data
L2

648028 6102452 LW,CS
2

Comments
stakes installed at 10 and 5m marks



Transect # Date: July 20, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m scouring rush 65 Good 

moss 10 Good 
palmate coltsfoot 5 Good 
heart-leaved arnica 10 Good 
pine needles and debris 10 Dead

9 to 8 m scouring rush 20 Good 
moss 25 Good 
pine needles and debris 10 Dead
bunchberry 5 Good 
salix sp 15 Good 
palmate coltsfoot 5 Good 
common mitrewort 5 Good 
tall lungwort 15 Good 

8 to 7m moss 20 Good 
scouring rush 5 Good 
bunchberry 5 Good 
meadow rue 10 Good 
fireweed 5 Good 
prickly rose 5 Good 
pine needles and debris 45 Dead
palmate coltsfoot 5 Good 

7 to 6m twin flower 10 Good 
scouring rush 15 Good 
common mitrewort 5 Good 
moss 10 Good 
bunchberry 15 Good 
prickly rose 5 Good 
palmate coltsfoot 10 Good 
labrador tea 10 Good 
heart-leaved arnica 5 Good 
meadow rue 5 Good 
pine needles and debris 10 Dead

6 to 5m prickly rose 10 Dead
scouring rush 10 Good 
bunchberry 10 Good 
pine needles and debris 25 Dead
twin flower 10 Good 
moss 20 Good 
fireweed 5 Good 
tall lungwort 5 Good 
common mitrewort 5 Good 

5 to 4m moss 5 Good 
scouring rush 5 Good 
bunchberry 25 Good 

Bearhole Lake Vegetation Plot Data
L3

647634 6102521 LW,CS
2

Comments
stakes installed @ 10 and 5m marks



low bush cranberry 10 Good 
twin flower 5 Good 
lwd 10 Dead
tall lungwort 10 Good 
common horsetail 10 Good 
prickly rose 10 Good 
palmate coltsfoot 10 Good 

4 to 3m moss 5 Good 
palmate coltsfoot 10 Good 
prickly rose 10 Good 
scouring rush 10 Good 
sticks and lwd 15 Good 
fireweed 10 Good 
low bush cranberry 10 Good 
common horsetail 10 Good 
bunchberry 10 Good 
twin flower 10 Good 

3 to 2m water 35
moss 15 Good 
bunchberry 20 Good 
palmate coltsfoot 5 Good 
bracted honeysuckle 5 Good 
fireweed 10 Good 
scouring rush 5 Good 
low bush cranberry 5 Good 

2 to 1m water 100

edge of water at 2.85

no more visible veg along line



Transect # Date: July 20, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10m- Q1 sticks and debris 10 Dead

bracted honeysuckle 25 Good 
fireweed 10 Good 
tall lungwort 5 Good 
wild strawberry 5 Good 
moss 5 Good 
bunchberry 10 Good 
river alder 15 Good 
high bush cranberry 15 Good 

10m- Q2 moss 5 Good 
sticks and debris 25 Dead
bracted honeysuckle 15 Good 
scouring rush 5 Good 
dew berry 5 Good 
hearl leaved arnica 10 Good 
bunchberry 15 Good 
wild strawberry 10 Good 
common mitrewort 10 Good 

10m- Q3 moss 25 Good 
stiff club moss 5 Good 
bracted honeysuckle 20 Good 
dew berry 5 Good 
fireweed 10 Good 
prickly rose 10 Good 
common mitrewort 10 Good 
sticks and debris 15 Dead

10m- Q4 scouring rush 15 Good 
common mitrewort 15 Good 
bunchberry 5 Good 
fireweed 5 Good 
wild strawberry 5 Good 
dew berry 5 Good 
sticks and debris 40 Dead
prickly rose 5 Good 
twin flower 5 Good 

5m- Q1 leafy moss 35 Good 
common horsetail 15 Good 
sticks and debris 10 Dead
scouring rush 5 Good 
tall lungwort 5 Good 
bracted honeysuckle 20 Good 
wild strawberry 5 Good 
common mitrewort 5 Good 

Comments
stakes installed @ 10 and 5m marks

Bearhole Lake Vegetation Plot Data
P2

647382 6102451 LW,CS
3



5m- Q2 bracted honeysuckle 15 Good 
leafy moss 70 Good 
common horsetail 5 Good 
salix sp 5 Good 
wild strawberry 5 Good 

5m- Q3 bracted honeysuckle 40 Good 
scouring rush 15 Good 
leafy moss 25 Good 
prickly rose 5 Good 
wild strawberry 5 Good 
common mitrewort 5 Good 
sticks and debris 5 Dead

5m- Q4 bracted honeysuckle 20 Good 
bunchberry 10 Good 
common mitrewort 5 Good 
common horsetail 5 Good 
tall lungwort 5 Good 
leafy moss 35 Good 
scouring rush 5 Good 
prickly rose 5 Good 
sticks and debris leaves 10 Dead

0m- Q1 water 100 all quadrant in water with no veg
no visible veg for the remainder of the line



Transect # Date: July 20, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m fireweed 25 Good

bunchberry 10 Good
prickly rose 15
dew berry 5
common horsetail 5
twin flower 5
common mitrewort 5
low bush cranberry 5
nights plume 5
step moss 5 Good
goose berry 15 Good

9 to 8 m bracted honeysuckle 50 Good
bunchberry 10 Good
twin flower 5 Good
common mitrewort 5 Good
moss 10 Good
fireweed 15 Good
palmate coltsfoot 5 Good

8 to 7m moss 25 Good
bunchberry 5 Good
grass 5 Good
low bush cranberry 15 Good
fireweed 10 Good
wild strawberry 5 Good
prickly rose 10 Good
bracted honeysuckle 10 Good
twin flower 5 Good
lwd 10 Dead

7 to 6m dew berry 10 Good
bunchberry 25 Good
northern bedstraw 10
wild strawberry 15 Good
prickly rose 5
palmate coltsfoot 10 Good
moss 10 Good
twin flower 5 Good
common mitrewort 5 Good
fireweed 5 Good

6 to 5m lwd 60 Dead
goose berry 15 Good
low bush cranberry 10 Good
bunchberry 5 Good
yarrow 5 Good
fireweed 5 Good

Bearhole Lake Vegetation Plot Data
L4

647197 6102329 LW,CS
2

Comments
markers installed at 5 and 10m        



5 to 4m bracted honeysuckle 45 Good
prickly rose 15 Good
grass 5 Good
common horsetail 5 Good
low bush cranberry 5 Good
fireweed 5 Good
bunchberry 15 Good
wild strawberry 5 Good

4 to 3m bracted honeysuckle 45 Good
common horsetail 10 Good
yarrow 5 Good
cloud berry 5 Good
leafy moss 5 Good
dew berry 5 Good
fireweed 5 Good
bunchberry 15 Good
wild strawberry 5 Good

3 to 2m water 55
bracted honeysuckle 15 Good
moss 10 Good
prickly rose 5 Good
river alder 5 Good
common horsetail 10 Good

2 to 1m water 100 no more visible veg for the rest of the line

water edge at 2.6m



Transect # 20-Jul-19
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m swamp birch 60 Good 

common horsetail 20 Good 
prickly rose 10 Good 
sedge 5 Good 
step moss 5 Good 

9 to 8 m step moss 25 Good 
swamp birch 35 Good 
common horsetail 20 Good 
prickly rose 10 Good 
sedge 10 Good 

8 to 7m common horsetail 10 Good 
salix sp 25 Good 
northern bedstraw 10 Good 
commom mitrewort 5 Good 
sedge 5 Good 
cloud berry 5 Good 
prickly rose 10 Good 
step moss 15 Good 
leafy moss 15 Good 

7 to 6m salix sp 15 Good 
prickly rose 5 Good 
sedge 10 Good 
step moss 15 Good 
bracted honeysuckle 25 Good 
water 10
leafy moss 20 Good 

6 to 5m bracted honeysuckle 45 Good 
grass 10 Good 
sedge 10 Good 
prickly rose 5 Good 
salix sp 5 Good 
bunchberry 5 Good 
northern bedstraw 5 Good 
palmate-leaved coltsfoot 15 Good 

5 to 4m grass 40 Good 
salix sp 10 Good 
sedge 20 Good 
yarrow 10 Good 
palmate-leaved coltsfoot 5 Good 
northern bedstraw 5 Good 
common horsetail 5 Good 
grass 5 Dead

4 to 3m water 10
sedge 30 Good 

water edge at 3.1

Comments
markers installed at 5 and 10m

Bearhole Lake Vegetation Plot Data
L5

646740 6102210 LW,CS
2



grass 20 Good 
lwd 15 Dead
moss 20 Good 
yarrow 5 Good 

3 to 2m water 100
2 to 1m water 100
0 to -1m water 100
-1 to -2 m water 100
-2 to -3 m water 100
-3 to -4m water 100
-4 to -5m water 100
-6 to -7m water 100
-7 to -8m richardsoni pondweed 5 Good 

water 95
-8 to -9m richardsoni pondweed 5 Good 

water 95
-9 to -10m richardsoni pondweed 5 Good 

flat stemmed pondweed 5 Good 
water 90

-10 to -11m richardsoni pondweed 5 Good 
flat stemmed pondweed 5 Good 
water 90

-11 to -12m richardsoni pondweed 5 Good 
water 95

-12 to -13m richardsoni pondweed 5 Good 
water 95

-13 to -14m algae ball 75
water 25

-14 to -15m water 25
algae ball 75 note algae ball in water in picture



Transect # Date: July 19, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10m- Q1 water sedge 75 Good 

water 15
marsh cinquefoil 10 Good 

10m- Q2 beaked  sedge 10 Good 
water 80
marsh cinquefoil 5 Good 
salix sp 5 Good 

10m- Q3 sedge 40 Good 
marsh cinquefoil 10 Good 
water 50

10m- Q4 sedge 40 Good 
water 60

5m- Q1 sedge 10 Good 
swamp horsetail 5 Good 
water 85

5m- Q2 sedge 30 Good 
beaked  sedge 5 Good 
swamp horsetail 10 Good 
water 55

5m- Q3 swamp horsetail 5 Good 
water sedge 5 Good 
water 90

5m- Q4 sedge 5 Good 
salix sp 10 Good 
water 85

0m- Q1 water sedge 5 Good 
marsh horsetail 5 Good 
water 90

0m- Q2 sedge 2 Good 
swamp horsetail 5 Good 
water 93

0m- Q3 water sedge 5 Good 
common bladderwort 5 Good 
swamp horsetail 5 Good 
water 85

0m- Q4 water sedge 2 Good 
swamp horsetail 2 Good 
water 96

-5m-Q1 water 100
-5m-Q2 water 100
-5m-Q3 water 100
-5m-Q4 flatstemmed pondweed 5 Good 

water 95
-10m -Q1 flatstemmed pondweed 5 Good 

start of main lake waterbody

Bearhole Lake Vegetation Plot Data
P3

646526 6106425 LW,CS
3

No meter stakes installed due to deep water 
at site.  

Comments



water 95
-10m -Q2 flatstemmed pondweed 5 Good 

water 95
-10m -Q3 flatstemmed pondweed 5 Good 

water 95
-10m -Q4 flatstemmed pondweed 5 Good 

water 95
-15m -Q1 flatstemmed pondweed 25 Good 

water 75
-15m -Q2 flatstemmed pondweed 25 Good 

water 75
-15m -Q3 flatstemmed pondweed 25 Good 

water 75
-15m -Q4 flatstemmed pondweed 25 Good 

water 75



Transect # Date: July 19, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m water sedge 55 Good

salix sp 25 Good
swamp birch 15 Good
water 5

9 to 8 m water sedge 60 Good
marsh cinquenfoil 5 Good
water 35

8 to 7m water sedge 85 Good
common bladderwort 5 Good
marsh cinquenfoil 5 Good
water 5

7 to 6m salix sp 10 Good
marsh cinquenfoil 5 Good
water sedge 35 Good
water 50

6 to 5m water 20
water sedge 50 Good
salix sp 30 Good

5 to 4m water 10
marsh cinquenfoil 5 Good
water sedge 85 Good

4 to 3m water 10
salix sp 5 Good
water sedge 85 Good

3 to 2m water 10
water sedge 90 Good

2 to 1m water 55
water sedge 35 Good
salix sp 10 Good

1 to 0 m water 50
water sedge 50 Good

0 to -1m water 90
marsh horsetail 5 Good
water sedge 5 Good

-2 to -3 m water 90
marsh horsetail 5 Good
water sedge 5 Good

-3 to -4m water 90
marsh horsetail 5 Good
water sedge 5 Good

-4 to -5m water 90
marsh horsetail 5 Good
water sedge 5 Good

-5 to -6m water 90
marsh horsetail 5 Good
water sedge 5 Good

-6 to -7m marsh horsetail 2 Good
water sedge 2 Good
water 96

-7 to -8m water 85
common bladderwort 15 Good

-8 to -9m common bladderwort 15 Good
water 85

-9 to -10m common bladderwort 15 Good
water 85

-11 to -12m water 100
-12 to -13m flat stemmed pondweed 10 Good

water 90
-13 to -14m water 5

flat stemmed pondweed 95 Good
-14 to -15m flat stemmed pondweed 10 Good

water 90

Comments
markers installed at 5 and 10m

Bearhole Lake Vegetation Plot Data
L6

646476 6102670 LW,CS
2



Transect # Date: July 21, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m raspberry 5 Good 

fireweed 30 Good 
purple stemmed aster 55 Good 
prickly rose 10 Good 

9 to 8 m purple stemmed aster 85 Good 
fireweed 10 Good 
prickly rose 5 Good 

8 to 7m poplar 10 Good 
common horsetail 5 Good 
fireweed 15 Good 
purple stemmed aster 65 Good 
grass 5 Good 

7 to 6m common horsetail 10 Good 
palmate coltsfoot 10 Good 
purple stemmed aster 15 Good 
tall lungwort 10 Good 
meadoow rue 10 Good 
grass 40 Good 
wild strawberry 5 Good 

6 to 5m common horsetail 5 Good 
grass 80 Good 
wild strawberry 10 Good 
bracted honeysuckle 5 Good 

5 to 4m bracted honeysuckle 40 Good 
grass 40 Good 
sedge 5 Good 
wild strawberry 5 Good 
fireweed 5 Good 
common horsetail 5 Good 

4 to 3m goose berry 5 Good 
common horsetail 5 Good 
fireweed 10 Good 
grass 75 Good 
wild strawberry 5 Good 

3 to 2m sedge 5 Good 
common horsetail 5 Good 
water 25
wild strawberry 10 Good 
grass 55 Good 

2 to 1m water 100
1 to 0 m water 100
0 to -1m water 100 no more visible veg for the rest of the line

Waters edge at 2.6m

Bearhole Lake Vegetation Plot Data
L7

646702 6102866 LW,CS
2

Comments
markers installed at 5 and 10m



Transect # Date: July 21, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10m- Q1 lwd 85 Dead

common horsetail 5 Good 
prickly rose 5 Good 
arrow leaved coltsfoot 5 Good 

10m- Q2 prickly rose 5 Good 
lwd 10 Good 
common horsetail 5 Good 
sedge 80 Good 

10m- Q3 prickly rose 5 Good 
common horsetail 10 Good 
sedge 80 Good 
grass 5 Good 

10m- Q4 forest debris/lwd 90 Good 
common horsetail 5 Good 
goose berry 5 Good 

5m- Q1 moss 70 Good 
leafy moss 20 Good 
grass 10 Good 

5m- Q2 leafy moss 10 Good 
moss 65 Good 
cloud berry 5 Good 
grass 5 Good 
sedge 5 Good 
water 10

5m- Q3 water 90
moss 10 Good 

5m- Q4 moss 70 Good 
water 30 Good 

 just water after this 5m no more veg along 
the rest of the line

in a water filled depression
in a water filled depression

Comments
markers installed at 5 and 10m

Bearhole Lake Vegetation Plot Data
P4

647048 6103121 LW,CS
4



Transect # Date: July, 21 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m kinnikinnick 75 Good 

common pink wintergreen 5 Good 
bunchberry 5 Good 
twin flower 5 Good 
white spruce 5 Good 
palmates coltfoot 5 Good 

9 to 8 m labrador tea 65 Good 
twin flower 10 Good 
bunchberry 5 Good 
palmates coltfoot 5 Good 
dew berry 5 Good 
northern bedstraw 5 Good 
dwarf blueberry 5 Good 

8 to 7m bunchberry 20 Good 
dwarf blueberry 20 Good 
bracted honeysuckle 10 Good 
northern bedstraw 5 Good 
common horestail 5 Good 
labrador tea 20 Good 
twin flower 30 Good 

7 to 6m dwarf blueberry 5 Good 
twin flower 25 Good 
northern bedstraw 5 Good 
winter green 5 Good 
salix sp 25 Good 
palmates coltfoot 5 Good 
labrador tea 5 Good 
common horestail 5 Good 
bunchberry 15 Good 
pricly rose 5 Good 

6 to 5m bunchberry 15 Good 
twin flower 30 Good 
salix sp 40 Good 
prickly rose 5 Good 
dew berry 5 Good 
northern bedstraw 5 Good 

Good 
5 to 4m twin flower 20 Good 

bunch berry 15 Good 
wild strawberry 20 Good 
winter green 5 Good 
northern bedstraw 5 Good 
palmate coltsfoot 5 Good 
salix sp 15 Good 
prickly rose 5 Good 

Bearhole Lake Vegetation Plot Data
L8

647256 6103206 LW,CS
2

Comments
markers installed at 5 and 10m



dew berry 5 Good 
common horsetail 5 Good 

4 to 3m bunchberry 40 Good 
low bush cranberry 10 Good 
winter green 5 Good 
twin flower 5 Good 
dew berry 5 Good 
northern bedstraw 5 Good 
wild strawberry 30 Good 

3 to 2m grass 5 Good 
low bush cranberry 5 Good 
fireweed 5 Good 
yarrow 5 Good 
winter green 5 Good 
dew berry 5 Good 
aster 5 Good 
prickly rose 10 Good 
wild strwberry 30 Good 
water 15
common horsetail 5 Good 
twin flower 5 Good 

2 to 1m water 100 no more visible veg for rest of line

edge of water at 2.1



Transect # Date: July 21, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m bunchberry 50 Good 

palmaet coltsfoot 5 Good 
scouring rush 5 Good 
common horsetail 5 Good 
northern bastard toadflax Good 
low bush cranberry 5 Good 
fireweed 5 Good 
lingonberry 25 Good 

9 to 8 m northern bastard toadflax 5 Good 
bunchberry 40 Good 
common horsetail 5 Good 
lwd 5 Dead
lingonberry 25 Good 
dew berry 5 Good 
prickly rose 5 Good 
low bush cranberry 10 Good 

8 to 7m common horsetail 15 Good 
low bush cranberry 5 Good 
bunchberry 15 Good 
dew berry 15 Good 
northern bastard toadflax 5 Good 
fireweed 5 Good 
lingonberry 15 Good 
twin flower 15 Good 
prickly rose 10 Good 

7 to 6m bunchberry 20 Good 
twin flower 5 Good 
common horsetail 5 Good 
dew berry 5 Good 
northern bastard toadflax 10 Good 
prickly rose 5 Good 
river alder 50 Good 

6 to 5m bunchberry 15 Good 
common horsetail 10 Good 
river alder 25 Good 
northern bastard toadflax 10 Good 
dew berry 10 Good 
palmaet coltsfoot 5 Good 
twin flower 5 Good 
grass 5 Good 
labrador tea 10 Good 
low bush cranberry 5 Good 

5 to 4m bunchberry 35 Good 

Comments
markers installed at 5 and 10m

Bearhole Lake Vegetation Plot Data
L9

647631 6103370 LW,CS
2



fireweed 5 Good 
dew berry 20 Good 
common horsetail 5 Good 
labrador tea 25 Good 
grass 10 Good 

4 to 3m grass 55 Good 
wild strawberry 5 Good 
bunchberry 15 Good 
northern bastard toadflax 5 Good 
prickly rose 5 Good 
sedge 10 Good 
fireweed 5 Good 

3 to 2m grass 30 Good 
sedge 45 Good 
bunchberry 15 Good 
heartleaved arnica 5 Good 
wild strawberry 5 Good 

2 to 1m water sedge 30 Good 
grass 5 Good 
water  55
sedge 10 Good 

1 to 0 m water 100 no more visible veg for rest of line

edge of water at 1.7



Transect # Date: July 20, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m Three leaved false solomon seal 5 Good 

water 55
moss 10 Good 
sedge 15 Good 
tufted loose strife 10 Good 
grass 5 Good 

9 to 8 m grass 5 Good 
sedge 15 Good 
tufted loose strife 15 Good 
water 60
moss 5 Good 

8 to 7m tufted loose strife 20 Good 
sedge 20 Good 
water 45
moss 15 Good 

7 to 6m tufted loose strife 15 Good 
sedge 15 Good 
grass 5 Good 
leafy moss 15 Good 
water 50

6 to 5m sedge 10 Good 
tufted loose strife 25 Good 
grass 5 Good 
water 60

5 to 4m salix sp 5 Good 
tufted loose strife 20 Good 
sedge 15 Good 
water 60

4 to 3m water 85
sedge 10 Good 
salix sp 5 Good 

3 to 2m sedge 5 Good 
water 95

2 to 1m water 95
sedge 5 Good 

1 to 0 m water 100
0 to -1m water 100
-2 to -3 m water 100
-3 to -4m water 100
-4 to -5m water 100
-5 to -6m water 100
-6 to -7m flat stemmed pondweed 2 Good 

water 98
-7 to -8m richardsoni pondweed 2 Good 

water 98

waters edge at 4.4m

Comments
markers installed at 5 and 10m

Bearhole Lake Vegetation Plot Data
L10

647644 6103766 LW,CS
2



-8 to -9m richardsoni pondweed 2 Good 
water 98

-9 to -10m richardsoni pondweed 2 Good 
water 98

-10 to -11m water 98
richardsoni pondweed 2 Good 

-11 to -12m richardsoni pondweed 2 Good 
water 98

-12 to -13m water 100
-13 to -14m water 95

flat stemmed pondweed 5 Good 
-14 to -15m water 95



Transect # Date: July, 21, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m paintbrush 10 Good 

aster 15 Good 
meadow rue 15 Good 
dew berry 15 Good 
yarrow 5 Good 
common horsetail 5 Good 
tall lungwort 10 Good 
grass 10 Good 
wild strawberry 10 Good 
prickly rose 5 Good 

9 to 8 m bracted honeysuckle 5 Good 
paintbrush 15 Good 
grass 5 Good 
meadow rue 20 Good 
palmate coltsfoot 10 Good 
wild strawberry 5 Good 
dew berry 5 Good 
cow parsnip 15 Good 
prickly rose 10 Good 
tall lungwort 5 Good 
common horsetail 5 Good 

8 to 7m salix sp 85 Good 
grass 5 Good 
bracted honeysuckle 5 Good 
aster 5 Good 

7 to 6m low bush cranberry 5 Good 
aster 5 Good 
salix sp 5 Good 
bracted honeysuckle 20 Good 
lwd 65 Dead
prickly rose 5 Good 

6 to 5m yarrow 5 Good 
grass 10 Good 
wild strawberry 10 Good 
prickly rose 5 Good 
aster 15 Good 
purple aven 15 Good 
vetch 5 Good 
dew berry 5 Good 
rattlesnake fern 5 Good 
bracted honeysuckle 20 Good 

Comments
markers installed at 5 and 10m

Bearhole Lake Vegetation Plot Data
L11

647997 6103940 LW,CS
2



low bush cranberry 5 Good 
5 to 4m dew berry 10 Good 

grass 25 Good 
aster 10 Good 
wild strawberry 5 Good 
mint 5 Good 
palmate coltsfoot 5 Good 
yarrow 5 Good 
meadow rue 5 Good 
yarrow 5 Good 
purple aven 15 Good 
cow parsnip 10 Good 

4 to 3m grass 25 Good 
raspberry 10 Good 
yarrow 5 Good 
tall larkspur 5 Good 
meadow rue 5 Good 
mint 15 Good 
salix sp 10 Good 
fireweed 5 Good 
aster 20 Good 

3 to 2m water 30
grass 35 Good 
low bush cranberry 5 Good 
salix sp 30 Good 

2 to 1m water 100

edge of water at 2.65

no more visible veg for the rest of the line



Transect # Date: July,20 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10m- Q1 common horsetail 25 Good 

bunchberry 25 Good 
lwd 5 Good 
sedge 5 Good 
grass 5 Good 
dew berry 15 Good 
Palmate coltsfoot 15 Good 
fireweed 5 Good 

10m- Q2 prickly rose 10 Good 
common horsetail 20 Good 
bunchberry 20 Good 
dew berry 10 Good 
grass 5 Good 
sedge 5 Good 
swamp birch 15 Good 
northern bedstraw 5 Good 
northern bastard toadflax 5 Good 
aster 5 Good 

10m- Q3 dew berry 15 Good 
common horsetail 15 Good 
prickly rose 10 Good 
grass 5 Good 
salix sp 10 Good 
bunchberry 10 Good 
bastard toad flax 5 Good 
yarrow 5 Good 
Palmate coltsfoot 10 Good 
aster 5 Good 
sedge 5 Good 
twin flower 5 Good 

10m- Q4 goose berry 10 Good 
fireweed 5 Good 
yarrow 5 Good 
grass 5 Good 
common horsetail 20 Good 
bunchberry 20 Good 
dew berry 20 Good 
Palmate coltsfoot 10 Good 
bastard toad flax 5 Good 

5m- Q1 grass 50 Good 
sedge 50 Good 

5m- Q2 grass 85 Good 
sedge 15 Dead

5m- Q3 grass 25 Good 

Comments
markers installed at 5 and 10m

Bearhole Lake Vegetation Plot Data
P5

648145 6103852 LW,CS
2



moss 10 Good 
sedge 35 Good 
water 30

5m- Q4 water 25
grass 30 Dead
sedge 20 Good 
salix sp 25 Good 

0m- Q1 water 100
0m- Q2 water 100
0m- Q3 richardsoni pondweed 2 Good 

water 98
0m- Q4 richardsoni pondweed 2 Good 

water 98
-5m-Q1 water 100
5m- Q2 flat stemmed pondweed 2 Good 

water 98
-5m-Q3 water 100
-5m-Q4 water 100
-10m -Q1 water 95

flat stemmed pondweed 5 Good 
-10m -Q2 water 100
-10m -Q3 water 100
-10m -Q4 water 100
-15m -Q1 water 100
-15m -Q2 water 100
-15m -Q3 water 100
-15m -Q4 water 100

water edge at 4.3



Transect # Date: July 20, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m aster 25 Good 

prickly rose 20 Good 
bunchberry 20 Good 
wild strawberry 20 Good 
grass 5 Good 
wintergreen 10 Good 

9 to 8 m lwd 10 Dead
aster 15 Good 
fireweed 5 Good 
bunchberry 20 Good 
leaves and dead grass 10 Dead
dew berry 5 Good 
common horsetail 10 Good 
grass 5 Good 
prickly rose 15 Good 
twinflower 5 Good 

8 to 7m bunchberry 30 Good 
dew berry 30 Good 
common horsetail 5 Good 
lwd 10 Dead
prickly rose 15 Good 
aster 10 Good 

7 to 6m bunchberry 45 Good 
fireweed 15 Good 
wintergreen 10 Good 
dew berry 15 Good 
low bush cranberry 5 Good 
prickly rose 5 Good 
grass 5 Good 

6 to 5m bunchberry 45 Good 
dew berry 15 Good 
palmate coltsfoot 10 Good 
fireweed 10 Good 
twinflower 5 Good 
prickly rose 5 Good 
grass 5 Good 
low bush cranberry 5 Good 

5 to 4m bunchberry 35 Good 
twinflower 20 Good 
fireweed 10 Good 
low bush cranberry 10 Good 
common horsetail 5 Good 
prickly rose 5 Good 
wintergreen 5 Good 
palmate coltsfoot 5 Good 

Comments
markers installed at 5 and 10m

Bearhole Lake Vegetation Plot Data
L12

648009 6103448 LW,CS
2



meadow rue 5 Good 
4 to 3m water 20 Good 

bracted honeysuckle 10 Good 
fireweed 10 Good 
mint 10 Good 
grass 5 Good 
bunchberry 15 Good 
prickly rose 5 Good 
twinflower 10 Good 
wild strawberry 15 Good 

3 to 2m water 100
2 to 1m water 100
1 to 0 m water 100
-1 to -2 m water 95

willow 5 Fair
-2 to -3 m water 95

willow 5 Fair
-3 to -4m water 100 no more vissible veg for rest of line

submerged willow

submerged willow

wate edge at 3.5



Transect # Date: July 20, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m salix sp 25 Good 

twinflower 10 Good 
bunchberry 25 Good 
prickly rose 10 Good 
northern bedstraw 15 Good 
palmate coltsfoot 5 Good 
grass 10 Good 

9 to 8 m bunchberry 15 Good 
low bush cranberry 5 Good 
coltsfoot 5 Good 
grass 5 Good 
dew berry 5 Good 
wintergreen 10 Good 
northern bedstraw 10 Good 
wild strawberry 20 Good 
prickly rose 10 Good 
tall lungwort 5 Good 
twinflower 10 Good 

8 to 7m grass 5 Good 
northern bedstraw 10 Good 
kinnikinnick 15 Good 
wild strawberry 10 Good 
palmate coltsfoot 5 Good 
twinflower 10 Good 
bunchberry 20 Good 
dew berry 10 Good 
prickly rose 15 Good 

7 to 6m prickly rose 5 Good 
bunchberry 20 Good 
tall lungwort 5 Good 
twinflower 10 Good 
northern bedstraw 10 Good 
wild strawberry 25 Good 
palmate coltsfoot 5 Good 
grass 5 Good 
heart leaved arnica 5 Good 
vetch 5 Good 
aster 5 Good 

6 to 5m prickly rose 15 Good 
aster 5 Good 
bunchberry 10 Good 

Comments
markers installed at 5 and 10m

Bearhole Lake Vegetation Plot Data
L13

647982 6103107 LW,CS
2



grass 10 Good 
palmate coltsfoot 5 Good 
dew berry 5 Good 
twinflower 20 Good 
tall lungwort 5 Good 
vetch 5 Good 
northern bedstraw 10 Good 
wild strawberry 10 Good 

5 to 4m northern bedstraw 10 Good 
wild strawberry 5 Good 
aster 25 Good 
prickly rose 5 Good 
palmate coltsfoot 5 Good 
grass 35 Good 
sedge 10 Good 
dew berry 5 Good 

4 to 3m water 50
sedge 30 Good 
grass 5 Good 
aster 10 Good 
labrador tea 5 Good 

3 to 2m water 100 no visible vegetation for rest of line

water edge at 3.5



Transect # Date: July 20, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m grass 25 Good 

wild strawberry 15 Good 
yarrow 5 Good 
northern bedstraw 10 Good 
palmate coltsfoot 10 Good 
prickly rose 10 Good 
winter green 10 Good 
common horsetail 5 Good 
bunchberry 10 Good 

9 to 8 m grass 10 Good 
prickly rose 15 Good 
northern bedstraw 10 Good 
wild strawberry 25 Good 
dwarf blueberry 5 Good 
palmate coltsfoot 5 Good 
bunchberry 10 Good 
winter green 10 Good 
yarrow 5 Good 
aster 5 Good 

8 to 7m grass 15 Good 
northern bedstraw 15 Good 
dew berry 5 Good 
dwarf blueberry 5 Good 
yarrow 10 Good 
winter green 10 Good 
bunchberry 10 Good 
wild strawberry 20 Good 
prickly rose 10 Good 

7 to 6m grass 10 Good 
prickly rose 5 Good 
wild strawberry 10 Good 
aster 25 Good 
palmate coltsfoot 10 Good 
common horsetail 5 Good 
winter green 10 Good 
northern bedstraw 10 Good 
bunchberry 10 Good 
yarrow 5 Good 

6 to 5m grass 10 Good 
northern bedstraw 5 Good 
prickly rose 5 Good 

Comments
markers installed at 5 and 10m

Bearhole Lake Vegetation Plot Data
L14

648251 6102704 LW,CS
2



bunchberry 15 Good 
yarrow 5 Good 
river alder 10 Good 
meadow rue 5 Good 
common horsetail 15 Good 
aster 15 Good 
palmate coltsfoot 5 Good 
winter green 10 Good 

5 to 4m grass 10 Good 
aster 60 Good 
northern bedstraw 10 Good 
wild strawberry 5 Good 
bunchberry 5 Good 
yarrow 5 Good 
meadow rue 5 Good 

4 to 3m grass 40 Good 
aster 40 Good 
mint 15 Good 
common horsetail 5 Good 

3 to 2m water 90
aster 5 Good 
grass 5 Good 

2 to 1m water 100 no more visible veg for rest of line.

edge of water at 2.95m



Transect # Date: July 20, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10m- Q1 river alder 60 Good 

lwd 10 Dead
grass 5 Good 
common horsetail 5 Good 
labrador tea 20 Good 

10m- Q2 fireweed 5 Good 
white spruce 10 Good 
palmate coltsfoot 10 Good 
leaves and needles 15 Dead
northern bedstraw 5 Good 
bunchberry 10 Good 
tall lungwort 5 Good 
prickly rose 25 Good 
grass 10 Good 
common horsetail 5 Good 

10m- Q3 labrador tea 10 Good 
common horsetail 5 Good 
palmate coltsfoot 10 Good 
bunchberry 5 Good 
cloud berry 5 Good 
prickly rose 25 Good 
grass 10 Good 
salix sp 30 Good 

10m- Q4 bunchberry 10 Good 
salix sp 5 Good 
grass 10 Good 
labrador tea 75 Good 

5m- Q1 grass 30 Good 
bunchberry 25 Good 
dew berry 15 Good 
salix sp 5 Good 
fireweed 5 Good 
lwd 20 Dead

5m- Q2 grass 20 Good 
labrador tea 15 Good 
fireweed 5 Good 
bunchberry 30 Good 
dew berry 5 Good 
prickly rose 10 Good 
common horsetail 5 Good 
salix sp 10 Good 

5m- Q3 grass 10 Good 
moss 5 Good 
wild strawberry 10 Good 
white spruce 10 Good 
lodgepole pine 10 Good 
prickly rose 5 Good 
northern bedstraw 5 Good 
bunchberry 30 Good 
labrador tea 5 Good 
salix sp 5 Good 
common horsetail 5 Good 

5m- Q4 grass 5 Good 
wild strawberry 5 Good 
low bush cranberry 5 Good 
river alder 30 Good 
needles and leaves 15 Good 
labrador tea 5 Good 
salix sp 10 Good 
common horsetail 10 Good 
bunchberry 15 Good 

0m- Q1 water 100
no more visible veg on line

edge of water at 1.9m

Comments
markers installed at 5 and 10m

Bearhole Lake Vegetation Plot Data
P6

648440 6102559 LW,CS
2



Transect # Date: July 20,  2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m common horsetail 10 Good 

bunchberry 15 Good 
wild strawberry 5 Good 
moss 65 Good 
labrador tea 5 Good 

9 to 8 m wild strawberry 5 Good 
scouring rush 5 Good 
bunchberry 20 Good 
needles and leaves 5 Dead
salix sp 5 Good 
yarrow 5 Good 
labrador tea 5 Good 
common horsetail 20 Good 
moss 20 Good 
sedge 5 Good 
prickly rose 5 Good 

8 to 7m sedge 25 Good 
scouring rush 5 Good 
moss 25 Good 
common horsetail 5 Good 
black spruce 5 Good 
wild strawberry 10 Good 
palmate coltsfoot 5 Good 
labrador tea 5 Good 
salix sp 15 Good 

7 to 6m moss 65 Good 
lwd 25 Dead
common horsetail 5 Good 
sedge 5 Good 

6 to 5m leafy moss 15 Good 
step moss 10 Good 
lwd 10 Dead
sticks and needles 10 Dead
sedge 5 Good 
bare ground 40 Good 
tufted loosestrife 5 Good 
prickly rose 5 Good 

5 to 4m sedge 15 Good 
tufted loosestrife 30 Good 
water 40
dead sedge and sticks 15 Dead

4 to 3m water 55 Good 
sedge 20 Good 

waters edge at 3.8m

Bearhole Lake Vegetation Plot Data
L15

648670 6102499 LW,CS
2

Comments
markers installed at 5 and 10m



small bedstraw 5 Good 
tufted loosestrife 20 Good 

3 to 2m water sedge 30 Good 
water 70 Good 

2 to 1m water sedge 20 Good 
water 80

1 to 0 m flat stemmed pondweed 5 Good 
river alder 5 Dead
water 90

0 to -1m richardsoni pondweed 5 Good 
water 95

-2 to -3 m richardsoni pondweed 5 Good 
water 95

-3 to -4m water 100
-4 to -5m flat stemmed pondweed 5 Good 

water 95
-5 to -6m  flat stemmed pondweed 5 Good 

water 95
-6 to -7m water 98

flat stemmed pondweed 2 Good 
-7 to -8m water 98

flat stemmed pondweed 2 Good 
-8 to -9m water 98
-9 to -10m flat stemmed pondweed 2 Good 
-10 to -11m water 100
-11 to -12m water 100
-12 to -13m water 100
-13 to -14m richardsoni pondweed 2 Good 

water 98
-14 to -15m richardsoni pondweed 2 Good 

water 98



Transect # Date: July 19, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9m lwd 85 Dead

twin flower 5 Good 
common horsetail 10 Good 

9 to 8m lwd 70 Dead
common horsetail 25 Good 
twin flower 5 Good 

8 to 7m lwd 10 Dead
common horsetail 40 Good 
low bush cranberry 10 Good 
bracted honeysuckle 15 Good 
feather moss 20 Good 
white spruce 5 Good 

7 to 6m bracted honeysuckle 40 Good 
low bush cranberry 10 Good 
bunchberry 15 Good 
lwd 5 Good 
fireweed 10 Good 
common horsetail 10 Good 
club moss 5 Good 
twin flower 5 Good 

6 to 5 m water 80
moss 5 Good 
low bush cranberry 5 Good 
common horsetail 10 Good 

5 to 4m water 90
lwd 10 Dead

4 to 3m swamp horsetail 5 Good 
water 95

3 to 2m swamp horsetail 2 Good 
sedge 2 Good 
water 96

2 to 1m swamp horsetail 2 Good 
sedge 2 Good 
water 96

1 to 0m swamp horsetail 2 Good 
water 98

0 to -1 water 98
swamp horsetail 2 Good 

-1 to - 2m      water 98
swamp horsetail 2 Good 

-2 to -3m water 100 no more visible  veg for rest of line

edge of water 5.9m

Bearhole Lake Vegetation Plot Data
L16

648459 6102387 LW,CS
2

markers installed at 10m and one as Back 
Refrence Point

Comments
lwd and pine needles

lwd and pine needles



Transect # Date: July 19, 2019
UTM Eco-Web Personnel
Photos

Location Vegetatation Type Percentage Plant Vigor
10 to 9 m low bush cranberry 5 Good 

river alder 40 Good 
prickly rose 15 Good 
sedge 10 Good 
wild strawberry 5 Good 
twin flower 10 Good 
Aster 5 Good 
cloud berry 10 Good 

9 to 8 m aster 5 Good 
cloud berry 15 Good 
sedge 40 Good 
river alder 15 Good 
bracted honeysuckle 10 Good 
swamp horsetail 5 Good 
thread moss 10 Good 

8 to 7m river alder 15 Good 
bracted honeysuckle 70 Good 
sedge 10 Good 
cloud berry 5 Good 

7 to 6m water 10
bracted honeysuckle 10 Good 
sedge 10 Dead
swamp horsetail 15 Good 
liverwort 5 Good 
sedge 50 Good 

6 to 5m water 35
sedge 25 Good 
lwd 30 Dead
swamp horsetail 10 Good 

5 to 4m sedge 10 Good 
swamp horsetail 10 Good 
water 80

4 to 3m swamp horsetail 5 Good 
water 95

3 to 2m swamp horsetail 5 Good 
water 95

2 to 1m swamp horsetail 5 Good 
water 95

1 to 0 m swamp horsetail 5 Good 
water 95

0 to -1m swamp horsetail 5 Good 

Comments

Bearhole Lake Vegetation Plot Data
L17

648465 6102319 LW,CS
2

10m sign post installed 3.7m from current 
water level.   Rear Refrence Point installed as 

5m mark is underwater.



water 95
-1 to -2 m swamp horsetail 5 Good 

water 95
-2 to -3 m swamp horsetail 5 Good 

water 95
-3 to -4m swamp horsetail 5 Good 

water 95
-4 to -5m swamp horsetail 5 Good 

water 95
-5 to -6m water 98

flat stemmed pondweed 2 Good 
-6 to -7m water 100
-7 to -8m water 95

flat stemmed pondweed 5 Good 
-8 to -9m water 100
-9 to -10m water 100 no more visible veg for rest of line



Eco-Web Ecological Consulting Ltd. 

Eco-Web Ecological Consulting Ltd. 

Appendix III – Photoplates 

 

 

 

 

 

 



L3 facing site L3 facing shore

L1 facing site L1 facing shore

L2 facing site L2 facing shore

Client City of Dawson Creek

Crew Landon Wilson, Cali Seater

Eco-Web Ecological Consulting Ltd.

Project Bearhole Lake Vegetation Assessment

Waterbody Bearhole Lake July 19-21, 2019

Eco-Web Ecological Consulting Ltd. 25/07/2019



L6 facing site L6 facing shore

L4 facing site L4 facing shore

L5 facing site L5 facing shore - note algae "ball" in water

Client City of Dawson Creek

Crew Landon Wilson, Cali Seater

Eco-Web Ecological Consulting Ltd.

Project Bearhole Lake Vegetation Assessment

Waterbody Bearhole Lake July 19-21, 2019

Eco-Web Ecological Consulting Ltd. 25/07/2019



L9 facing site L9 facing shore

L7 facing site L7 facing shore

L8 facing site L8 facing shore

Client City of Dawson Creek

Crew Landon Wilson, Cali Seater

Eco-Web Ecological Consulting Ltd.

Project Bearhole Lake Vegetation Assessment

Waterbody Bearhole Lake July 19-21, 2019

Eco-Web Ecological Consulting Ltd. 25/07/2019



L12 facing site L12 facing shore

L10 facing site L10 facing shore

L11 facing site L11 facing shore

Client City of Dawson Creek

Crew Landon Wilson, Cali Seater

Eco-Web Ecological Consulting Ltd.

Project Bearhole Lake Vegetation Assessment

Waterbody Bearhole Lake July 19-21, 2019

Eco-Web Ecological Consulting Ltd. 25/07/2019



L15 facing site L15 facing shore

L13 facing site L13 facing shore

L14 facing site L14 facing shore

Client City of Dawson Creek

Crew Landon Wilson, Cali Seater

Eco-Web Ecological Consulting Ltd.

Project Bearhole Lake Vegetation Assessment

Waterbody Bearhole Lake July 19-21, 2019

Eco-Web Ecological Consulting Ltd. 25/07/2019



P1 facing site P1 facing shore

L16 facing site L16 facing shore

L17 facing site L17 facing shore

Client City of Dawson Creek

Crew Landon Wilson, Cali Seater

Eco-Web Ecological Consulting Ltd.

Project Bearhole Lake Vegetation Assessment

Waterbody Bearhole Lake July 19-21, 2019

Eco-Web Ecological Consulting Ltd. 25/07/2019



P3 facing shore P3 0m vegetation square

P1 vegetation square between 10 and 9 m P2 facing site

P2 facing shore P2 vegetation square - 5m mark in center of veg sqaure

Client City of Dawson Creek

Crew Landon Wilson, Cali Seater

Eco-Web Ecological Consulting Ltd.

Project Bearhole Lake Vegetation Assessment

Waterbody Bearhole Lake July 19-21, 2019

Eco-Web Ecological Consulting Ltd. 25/07/2019



P4 vegetation square with 5m mark in center of square P5 facing site

P3 5m vegetation square P4 facing site

P4 facing shore P4 vegetation square bewtween 10m and 9m

Client City of Dawson Creek

Crew Landon Wilson, Cali Seater

Eco-Web Ecological Consulting Ltd.

Project Bearhole Lake Vegetation Assessment

Waterbody Bearhole Lake July 19-21, 2019

Eco-Web Ecological Consulting Ltd. 25/07/2019



P5 facing shore P6 facing site

P6 facing shore

Client City of Dawson Creek

Crew Landon Wilson, Cali Seater

Eco-Web Ecological Consulting Ltd.

Project Bearhole Lake Vegetation Assessment

Waterbody Bearhole Lake July 19-21, 2019

Eco-Web Ecological Consulting Ltd. 25/07/2019



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX III: Assessments and Inspections 

 
a. Danger Tree Assessment, City of Dawson Creek, May 2019; 

b. Bearhole Lake Dam Classification Review, Kerr Wood Leidal, December 2018; 

c. Mottishaw, Chelsea. “Re: Bearhole Lake Dam Consequence Classification” message to Robert McLean, 
Dam Safety Officer, January 16 2019; and, 

d. Bearhole Lake Annual Dam Inspection, City of Dawson Creek, August 2019. 

 



 

 

 

 

 

Danger Tree Assessment- Bearhole Lake   
 

 
Submitted by: Chelsea Mottishaw   

Watershed Coordinator 
 

 

Subject:  Bearhole Lake Outlet Assessment 
 

 
Purpose 

This Danger and Wildlife Tree Assessment was completed on May 24th, 2019 by Chelsea Mottishaw. This work is a 

requirement of the City of Dawson Creek’s Park Use Permit # 103063 (Section 5a).  

Summary/Background 

In 2009, the City of Dawson Creek constructed a sheet pile weir at the outlet of Bearhole Lake. The storage created 

by the weir is active and can be released by the City of Dawson Creek to supplement flows in the Kiskatinaw River. 

In April of 2019, two City staff completed the Wildlife Dangerous Tree Assessor Course for Parks and Recreation in 

Fort St. John. Following this training, staff completed the Danger Tree Assessment required by the City’s Park Use 

Permit.  

The annual assessment is located at the outlet of Bearhole Lake. Targets include the weir structure, a climate station, 

boat docking location and a short trail to access the site. This includes an assessment, an overview of the site, and 

the tree species, as well as site hazards see Appendix A. It should be noted, that the Level of Disturbance was 

modified from a Level 3 to a Level 1. This change was made as only hand tools are used on site; access is via foot; 

and, often only weir maintenance by City staff is completed.  

As part of 2019’s work, City staff hired a contractor to fall the previously identified danger trees (2, 14, 8, 11, 13), 

see Table 1. Trees 7 & 8 were cut down by recreationalists prior to the City’s field visit. Permission to have a certified 

tree faller remove the danger trees was granted by Mike Friars, BC Parks Area Supervisor on November 5th, 2018 via 

email.  

Results and Recommendations 

All of the trees assessed were black spruce (Sb). Targets include the City’s climate station and weir structure. In 2019, 

twelve trees were assessed, including four new trees, Table 1. An updated map was also created, see Figure 1.    

 



 

 

Table 1: Comparison and summary of overall tree ratings. 

Tree # 2018 Rating 2019 Rating Management Action 
1 S S Monitor 

2 D Fallen by contractor - 

3 Fallen - - 

4 S S Monitor 

5 Fallen - - 

6 Fallen - - 

7 S Fallen by recreation - 

8 D Fallen by recreation - 

9 S S Monitor 

10 S S Monitor 

11 S Fallen by contractor - 

12 S S Monitor 

13 D Fallen by contractor - 

14 S Fallen by contractor - 

15 D Fallen naturally Fall Tree 

16 - S Monitor 

17 - S Monitor 

18 - D- Fallen by contractor - 

19 - S Monitor 
       S = Safe     D- Danger Tree 

Out of the 12 trees assessed, seven were safe, two had fallen naturally, two were fallen by recreationalists, and five 

were assessed as dangerous. Four new trees were added to the assessment this year, see Figure 1.   

Of the newly assessed five trees, two were identified as dangerous: 1) Tree 18 was highly unstable as >50% of the 

roots were damaged. Since this was a newly added tree, staff completed three core samples on the tree, Figure 2. 

These cores showed advanced heart rot within the tree, and the tree was fallen that day. 2) Tree 15 was also highly 

unstable with >50% of the roots damaged. This tree was a Class 4 tree, and it was less than a meter from weir 

structure and in close proximity to the trails. Tree #15 was also fallen on May 24th. For more detailed information 

see field cards in Appendix A. 

 

 



 

 

 

Figure 1: Site Diagram. Updated November, 2018. 

         

Figure 2: Tree 11, felled by a contractor during field visit.  Figure 3: Tree 18, newly assessed tree. Three core samples were 
taken for this tree to verify it was not only highly unstable due to 
the lacking root system, but also due to heart rot. 



 

 

 

Conclusion 

In 2019, City staff were re-certified in the Danger Tree Assessment Process for Recreational sites. With this training, 

the Level of Disturbance for the site was changed to a Level 1 form a Level 3. Twelve trees were assessed in 2019, 

and four of these were new. Five trees were felled by a certified tree faller during the field visit on May 24th. Of these 

five trees, three had been previously identified as dangerous, and two trees were identified as dangerous this year. 

The City did not assess the campground or the boat launch, located on the north side of the lake, as staff is not 

present at these locations. This assessment will take place annually unless otherwise outlined by BC Parks. 

If you have any questions or concerns, please feel free to contact Chelsea Mottishaw, Watershed  

Coordinator.  

 

With Regard,  

 

 

 

Chelsea Mottishaw, B.A., P.Ag. 

Watershed Coordinator 

City of Dawson Creek 

250.784.7909 

Cmottishaw@dawsoncreek.ca  

 

 

mailto:Cmottishaw@dawsoncreek.ca
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Technical Memorandum 

 
DATE: December 5, 2018   

  
TO: Chelsea Mottishaw, City of Dawson Creek 

  
FROM: Max Scruton, P.Eng. 

  
RE: BEARHOLE LAKE DAM 

Consequence Classification Review 
Our File 2049.042 

 

1. Introduction 

Kerr Wood Leidal Associates Ltd. (KWL) was retained to determine the Bearhole Lake Dam 
Consequence Classification.  The dam is currently unclassified by the Provincial Dam Safety Officer 
(DSO) under the B.C. Dam Safety Regulation (BC Reg 40/2016, the Regulation) of the Water 
Sustainability Act.  A field inspection of the dam and downstream conditions was completed, followed by 
the development of a dam breach assessment to determine the potential impacts in the unlikely event of 
an embankment failure. This information was compared to the Schedule 2 in the regulation to determine 
the recommended classification. 

2. Background Information 

Bearhole Lake Dam is located within the Bearhole Lake Provincial park in northern British Columbia, 
20 km south-east of Tumbler Ridge (see Figure 2-1).  The reservoir is a water storage site for the licenced 
surface water diversion (C133992) of the Kiskatinaw River for the purpose of water storage. 

Precipitation falls mainly as snow between November and March, while rain persists for the remaining 
months of the year and peaking in July (typically the wettest month).  Bearhole Lake, with a surface area 
of 1.64 km², collects runoff from its 25.4 km² watershed.  Approximately half of the watershed consists of 
sloping hills to the south-west while wetlands generally make up the remaining area of the watershed. 

Bearhole Lake Dam was installed in 2009 and consists of a 40 m long steel sheet pile weir that has a live 
storage capacity of 1,356,800 m³ (information from the water licence).  The engineering drawings for the 
dam call for a minimum sheet pile embedded depth of 3 m; however, as-built drawings confirming final 
elevation of the sheet piles were not available at the time of this writing.  The dam is equipped with a 
sluice gate, fish ladder, and low-level outlet.  The dam was surveyed by Tryon Land Surveying Ltd. 
(Tryon) in 2016 which locates the spillway crest invert at an elevation of 1048.50 m (datum is 
unconfirmed) and the top of dam is at approximately 1049.0 m.  The survey includes a downstream 
channel profile with an invert elevation of 1047.2 m.  The sheet piles extend above the existing ground at 
the abutments allowing water to flow around the abutments at water levels exceeding 1048.67 m (17 cm 
above spillway invert).  The survey data from Tryon and engineering drawings of the dam are provided in 
Appendix A. 
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Consequence Classification Review

Bearhole Lake Dam
December 5, 2018

3. Dam Breach Model 

A dam breach model was developed using the dam details (embankment height and water storage 
volume) and available topographic data. Topographic data long the entire river reach (+35 km to the 
nearest road crossing) was sparse and no populated areas were identified; therefore, an assessment 
following the BC Dam Safety guidelines (British Columbia Ministry of Forests, Lands and Natual Resource 
Operations, 2016) was implemented to determine the consequence classification of the dam.  

To determine the flow rate of water leaving the dam, a breach analysis to estimate breach geometry and 
time to fail was completed following the Froehlich methodology (Froehlich, 2008). The MacDonald & 
Langridge-Monopolis (MLM) methodology (Breaching Characteristics of Dam Failures, 1984) should be 
mentioned; however, this methodology requires several inputs found in typical dams which are not 
present at the Bearhole Lake dam (eg. crest width & dam embankment slopes).  

Two primary failure scenarios were examined as recommended by the Canadian Dam Association (CDA) 
(Canadian Dam Association, 2007/2013) guidelines: 

1. The ‘Sunny-Day’ failure when the reservoir is at full supply operating level; and 

2. The ‘Flood-Induced’ failure when the reservoir is at the top of the embankments. 

The ‘Sunny-Day’ is defined as a sudden failure during normal operations which is taken at the Full Supply 
Level (FSL), which is concurrent with the spillway crest elevation of 1048.5 m.  This scenario has minimal 
inflow to Bearhole Lake and the downstream watercourse, Kiskatinaw River, is assumed to be flowing at 
the mean annual discharge.  

The ‘Flood-Induced’ is defined as a dam failure coincident with a large flood and a failure mechanism of 
overtopping from high inflows.  The dam is breached when water levels overflow the dam crest, which in 
the case for Bearhole Lake, occurs when water levels exceed 1048.67 m and flows overland and around 
the dam abutments.  For the purpose of this study and to account for uncertainty in water levels during a 
major flood event, the water levels during the ‘Flood-Induced’ scenario are assumed at the top of sheet 
pile (1049.0 m).  The downstream base flows were taken as the 100-year return period based on the 
regional hydrologic data. 

The initial conditions are listed in Table 3-1 for the ‘Sunny-Day’ and ‘Flood-Induced’ scenarios. 

Table 3-1: Hydrologic Conditions for Dam Breach Scenario 

Dam Breach Scenario 
Initial Reservoir 
Water Level (m) 

Initial Reservoir 
Volume (m³) 

Downstream Flow 
(m³/s) 

Sunny-Day 1048.5 1,356,850 0.11 

Flood-Induced 1049.0 2,176,850 172 

1: Downstream flow taken as the mean annual discharge based on the North-East Water Tool (NEWT).  

2: Downstream flow taken as the 100-Year peak daily discharge using the provincial peak flow curves (Coulson, et al., 1998) and 
calculated peaking factors. 

Within the primary failure scenarios, there are two likely modes of failure for the dam: 

1. Failure of the steel sheet piles; and 

2. Erosion of the abutments caused by water flowing around the dam. 

Sheet pile failure could be caused by undermining of the supporting ground material or bending at a weak 
point (caused by corrosion, debris, etc.)  Estimating peak flows from a sheet pile failure is generally poorly 
understood as the near instantaneous failure time will generally consist of only a partial failure and the 
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breach geometry cannot be reliably estimated.  For the purpose of bounding the sheet pile failure as part 
of a sensitivity analysis, peak flows were estimated assuming 50 per cent and 100 per cent of sheet pile 
length fails instantaneously.  50 per cent failure was chosen as this is approximately the width of the 
natural channel where the sheet piles have less embedded depths compared to the piles driven into the 
embankments (see Appendix A for drawings).  100 per cent sheet pile failure forms the absolute upper 
bound of peak flows which is used as a check against other failure modes in the sensitivity analysis. 

Erosion and failure of the abutments caused by water flowing around the abutments is the more likely 
failure scenario for Bearhole Lake.  Erosion of the abutments follows a more typical dam breach formation 
where the material is mobilized, and the abutment begins to down-cut due to the driving head of the 
upstream water levels.  Under this failure mode, the downstream water levels would have an impact on 
erosion rates (generally less erosion for higher downstream water levels due to a reduction driving head).  
Beaver dams downstream can backwater the dam; however, for the purpose of this assessment, they 
were neglected to maximize the driving head and produce conservative peak flows. 

Dam breach characteristics under the sheet pile failure and abutment erosion are listed in Table 3-2. 

Table 3-2: Breach Parameters 

Parameter 

Sheet Pile Failure1 Abutment Erosion 

50% Width 
Failure 

100% Width 
Failure 

Sunny-Day 
Value 

Flood-Induced 
Value 

Time of Breach Formation 0 hours 4.4 hours 4.6 hours 

Base Breach Width 20 m 40 m 29 m 38 m 

Breach Side Slope 0H:1V (Vertical) 1H:1V 

1: Sheet pile failure parameters are constant for ‘Sunny-Day’ and ‘Flood-Induced’ failure. Only show bounding assumptions. 

4. Dam Breach Results 

The dam breach flood wave was simulated for the ‘Sunny-Day’ and ‘Flood-Induced’ scenarios to 
determine downstream flow conditions and consequences of failure.  Peak flow estimates can vary 
significantly, depending on the failure modes (sheet pile failure or abutment erosion).  Variability in dam 
breach peak flow estimates is summarized in Table 4-1. 

Table 4-1: Sensitivity of Dam Breach Peak Flows 

Failure Mode 
Sunny-Day 

(m³/s) 
Flood-Induced 

(m³/s) 

50% Width Sheet Pile Failure 63 83 

100% Width Sheet Pile Failure1 126 165 

Abutment Erosion 70 105 

1: absolute upper end of sensitivity analysis 

The peak flow from the abutment erosion failure mode is between the bounds of the 50 per cent and 100 
per cent sheet pile failure.  Due to the uncertainty and unlikelihood of a 100 per cent sheet pile failure, the 
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abutment erosion is taken as the most reasonable, worst-case scenario for the purpose of estimating 
downstream consequences. 

The dam breach flood wave is simulated at key locations downstream of Bearhole Lake as shown in 
Figure 4-1.  Key locations along the Kiskatinaw, due to its remoteness and incised channel, are limited to 
road crossings.  The flood wave is attenuated as it travels downstream along the Kiskatinaw River 
(average slope of 0.4 per cent), based on attenuation curves developed by the Province (British Columbia 
Ministry of Forests, Lands and Natual Resource Operations, 2016).  Peak flows at these locations are 
summarized in Table 4-2 and Figure 4-1. 

Table 4-2: Dam Breach Flood Wave Results 

Location 
Distance 
from Dam 

(km) 

Watershed 
Area (km²) 

Arrival 
Time 

(hours) 

Sunny-Day Peak 
Discharge 

(m³/s)1 

Flood-Induced 
Peak Discharge  

(m³/s)2 

Dam 0 26 0 70 105 

RR 1 34 300 8.5 16 133 

PDR 281 45 560 11.5 10 182 

1 Island Lake Road 81 950 20.5 10 254 

Highway 97 159 2820 40 16 584 

Alaska Highway 227 3600 57 17 705 

1: Sum of mean annual discharge and peak attenuated flow. 

2: Sum of 100-year peak daily event and peak attenuated flow. 

The Kiskatinaw River flows through Bearhole Lake Provincial park before crossing the bridge at RR 1 
located 34 km downstream of the dam.  The bridge along RR 1 has an estimated capacity of 160 m³/s 
based on visual geometry estimates of 10 m wide base, 3H:1V side slopes, 0.4 per cent average channel 
gradient, and 3 m of elevation.  This bridge has the capacity to pass the ‘Flood-Induced’ flood wave; 
however, debris could cause potential damage to the bridge. 

Subsequent downstream road crossings (PDR 281 through to Alaska Highway) are attenuated to the 
point where peak flows of the dam breach no longer have an impact in comparison to their baseflow. 

Inundation mapping was not generated since the Kiskatinaw River is deeply incised with overbanks a 
minimum 20 m above channel bed (based on available TRIM topographic data).  Peak flows will be 
confined within the river valley for the entire length of the Kiskatinaw River. 
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5. Consequence of Failure 

The CDA provides the criteria for determining the consequence classification of the dam.  The 
consequences are based on a review of impacts that would result from a dam breach including: 

• identified population at risk, whether temporary or permanent within the inundation area; 

• potential loss of life; 

• environmental impacts and cultural values (e.g., to fish populations, aquatic habitat, wildlife and 
damage to unique landscapes or cultural artifacts); and 

• infrastructure and economic impacts (e.g., property damage, highway, and railway corridors etc.) 

For each category, the incremental effects of a breach of the dam were evaluated. Incremental effects are 
those consequences (damages/ losses) that are reasonably expected to occur more than what the 
natural event would cause, i.e., if the dam does not breach.  The review of consequences was further 
refined in accordance to the provincial technical document (British Columbia Ministry of Forests, Lands 
and Natual Resource Operations, 2016). 

5.1 Population at Risk 

Based on the flood extents for both the ‘Flood-Induced’ and ‘Sunny-Day’ failure, it was found that there 
are no permanent homes in the potential impact zone.  There is a risk to a temporary population for any 
vehicles that would be present during the ‘Flood-Induced’ failure at RR 1 crossing that could be damaged 
or destroyed by high flows and debris.  This is anticipated to be very unlikely due to the minimal traffic 
travelling this route. 

5.2 Loss of Life 

As there are no permanent homes in the downstream impact zone, there will be no loss of life should the 
embankments breach.  A temporary risk exists, although very unlikely, for any population crossing the 
Kiskatinaw River at Resource Road should the bridge be destroyed during the ‘Flood-Induced’ dam 
breach failure. 

5.3 Environmental and Cultural losses 

Bearhole Lake is in the Kiskatinaw Watershed on the Alberta Plateau1.  It is a part of the Bearhole Lake 
Provincial Park and Protected Area and has significant cultural and ecological value.  The area is also 
used by First Nations of the Treaty 8 Tribal Association (BC Parks).  The Bearhole Lake Protected Area 
was identified as a Goal 1 Protected Area in the Dawson Creek Land and Resource Management Plan.  
Goal 1 Protected Areas are unique ecosystems or landforms which are larger than 3,000 ha (City of 
Dawson Creek). 

A search of confirmed fish species present and critical habitat for terrestrial and aquatic species at risk 
was conducted in the vicinity of Kiskatinaw River (~30 m buffer on each side of the river and surrounding 
lake) from Bearhole Lake to 30 km downstream of Little Bearhole Lake.  An ecological report on Little 
Bearhole Lake was completed by Eco-Web Ecological Consulting Ltd. in July of 2017.  This report was 
also reviewed. 

There are eight confirmed fish species present between Bearhole Lake and 30 km downstream of Little 
Bearhole Lake (BC Ministry of Environment).  Confirmed species includes Northern Pike (Esox lucius), 
Lake Chub (Couesius plumbeus), Rainbow trout (Oncorhynchus mykiss), White Sucker (Catostomus 
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commersonii), Yellow Perch (Perca flavescens), Largescale Sucker (Catostomus macrocheilus), Brook 
Stickleback (Culaea inconstans), and Burbot (Lota lota).  Seven of the eight species are provincially 
yellow-listed species, while the species Yellow Perch (Perca flavescens) is currently listed as unknown 
(BC Ministry of Environment).  Yellow listed species indicate a secure population that is not currently at 
risk of extinction.  Search results also indicate that no known critical habitat for aquatic species at risk 
occur in the vicinity of Bearhole Lake and Little Bearhole Lake (Department of Fisheries and Oceans 
Canada).  However, conditions of Little Bearhole Lake were evaluated, and it was determined there was 
abundant spawning and rearing habitat throughout the system (Eco-WebEcological Consulting Ltd, 
2017).  In addition, the study noted deeper waters in the lake were deemed likely to allow sufficient 
oxygen levels to support overwintering fish habitat. 

There are two species of conservation concern located approximately within 30 km downstream of 
Bearhole Lake, Caribou – Central Mountain Population (Rangifer tarandus, population 18), and the 
Connecticut Warbler (Oporornis agilis) (Ministry of Environment).  The Caribou – Central Mountain 
Population is provincially red listed and is a federally protected Species at Risk (Schedule – 1; 
Threatened) (BC Ministry of Environment). Red listed species indicate a population at risk of being lost, 
while Schedule – 1; Threatened listed species are federally protected and indicate a population that are 
likely to become endangered if nothing is done to reverse the factors leading to their extirpation or 
extinction.  The Connecticut Warbler (Oporornis agilis) is provincially blue listed and is not currently SARA 
listed (BC Ministry of Environment).  Blue listed species indicate a population of special concern. 

Bearhole Lake is situated within critical low elevation habitat for the Caribou – Central Mountain 
Population (Rangifer tarandus, population 18) (Ministry of Environment) and nesting habitat (between 
April 1 – July 31) for Trumpeter swans (Cygnus buccinator) (BC Parks).  The Trumpeter swan habitat is 
more likely to be impacted by a dam breach as this species tends to nest in ponds, lakes, and marshes, 
breeding in areas of emergent vegetation along shorelines (BC Ministry of Environment). 

Other birds and mammals that have been observed within Little Bear Lake includes Bald Eagle 
(Haliaeetus leucocephalus), Osprey (Haliaetus sp.), Canada geese (Branta canadensis), Goldeneye 
(Bucephala clangula), Mallard (Anas platyrhynchos), American Wigeon (Mareca americana), Common 
Loon (Gavia immer), and Beaver (Castor sp.) (Eco-WebEcological Consulting Ltd, 2017). 

Based on the BC Dam Failure Consequences Classification Conversion Table, for Environmental and 
Cultural Values the Bearhole Lake Dam would be classified as Significant.  This classification is based on 
the following: the location of the dam and its effects within a culturally significant area and the potential for 
short-term effects on fish, waterfowl, and critical habitats located within and along the Little Bearhole lake 
shoreline and the riparian areas of Kiskatinaw River. 

5.4 Infrastructure and Economic Losses 

During either a ‘Sunny-Day’ breach scenario or the ‘Flood-Induced’ breach scenario, economic damage 
could be moderate.  The economics are related to the loss of the dam and reservoir storage, park use at 
Bearhole Lake and local road crossings. 

The river crossing along RR 1 consists of a free spanning bridge that is approximately 30 m long that 
could be impacted or destroyed by debris and localized scour of the bridge abutments.  The road is rural 
and remote that likely experiences very few recreational vehicles and is predominantly used by industry.  
In the event of bridge failure, there are alternative routes within the area for emergencies. 

Pipelines within the impact area were not identified based on available GIS data.  The first observed 
pipeline crossing is downstream of PDR 281, approximately 45 km from Bearhole Lake.  The flood-wave 
at this location will be drastically attenuated with no incremental risk anticipated to any pipelines. 
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5.5 Consequence Classification 

The Regulation does not provide specific threshold values for consequence classification; however, they 
do provide guidance in qualitative terms.  These are compared to the results of the analysis, which are 
predicated on the dam breach model and the surrounding area inspection.  There is currently no 
classification for Bearhole Lake Dam. 

The conditions were examined to determine what the minimum threshold classification could be.  The 
temporary population at risk and the environmental impacts within the provincial park fit within the 
SIGNIFICANT classification. 

Table 5-1 is an excerpt from the Regulation providing the criteria for the Low and Significant 
Classifications. 

Table 5-1: Dam Failure Consequences Classification 

Consequence 
Classification 

Population 
at Risk 

Loss of Life 
Environment and Cultural 

Values 
Infrastructure and 

Economics 

Low None There is no 
possibility of 
loss of life 
other than 
through 
unforeseeable 
misadventure. 

Minimal short-term loss or 
deterioration and no long-term 
loss or deterioration of 
(a) fisheries habitat or wildlife 
habitat, 
(b) rare or endangered 
species, or  
(c) unique landscapes or sites 
of cultural significance. 

Minimal economic 
losses mostly limited 
to the dam owner’s 
property, with virtually 
no pre-existing 
potential for 
development within 
the dam inundation 
zone. 

Significant Temporary Low potential 
for multiple 
loss of life. 

No significant loss or 
deterioration of 
(a) important fisheries habitat 
or important wildlife habitat, 
(b) rare or endangered 
species, or 
(c) unique landscapes or sites 
of cultural significance, and 
restoration or compensation in 
kind is highly possible. 

Low economic losses 
affecting limited 
infrastructure and 
residential buildings, 
public transportation or 
services or 
commercial facilities, 
or some destruction of 
or damage to locations 
used occasionally and 
irregularly for 
temporary purposes. 

6. Recommendations 

As a result of the dam breach simulation and the field inspection, it is recommended that the Bearhole 
Lake dam be assigned a consequence classification of SIGNIFICANT based predominantly on the 
temporary population at risk (bridge at RR 1) and environmental impacts within the provincial park.  There 
will be no loss of life for permanent residents and there are low economic losses associated with a dam 
failure.  The Dam Safety Officer retains authority under the Regulation to set the classification for the 
dam.  This technical memorandum should be submitted to the DSO. 

If you have any questions or clarification on any of the comments made in this memorandum, please do 
not hesitate to contact us. 



This document is a copy of the sealed and 
signed original retained on file. 
The content of the electronically 
transmitted document can be confirmed 
by referring to the filed original.   
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From: McLean, Robert FLNR:EX
To: Chelsea Mottishaw
Subject: RE: Bearhole Lake Dam Consequence Classification
Date: January 16, 2019 3:40:33 PM

Hi Chelsea,
 
Thank you for the discussion today. Use of the camera that sends photos of the dam back to your
office sounds like a suitable dam surveillance tool. Please update your OMS Manual to reflect this
procedure as well as documentation of the camera and on-site surveillance observations.
 
Cheers,
 
Rob

From: Chelsea Mottishaw <cmottishaw@dawsoncreek.ca> 
Sent: January 10, 2019 2:57 PM
To: McLean, Robert FLNR:EX <Robert.McLean@gov.bc.ca>
Subject: Bearhole Lake Dam Consequence Classification
 
Good afternoon Robert,
 
I have heard that we have lost both Darren and Roxanne in the past few months, so I am emailing
you in regards to the City of Dawson Creek’s Dam Consequence Classification on Bearhole Lake. In
2018, it was a DCC was requested by Roxanne Pauls as part of the Dam Safety Audit. The City had
Kerr Wood Leidal complete a draft DCC for Bearhole, see attached.
 
The DCC determined the consequence rating as significant. The City supports this rating, however, I
would like to have a discussion regarding site surveillance. Once you have a chance to take a look at
the attached document or time to forward this on to the appropriate person, please feel free to call
me at 250.784.7909.
 
Thank you for your time.

    

Chelsea Mottishaw B.A., P.Ag.
Watershed Coordinator

City of Dawson Creek

c. 250.784.7909

www.dawsoncreek.ca
The information transmitted herein is confidential and may contain privileged or personal information.  It

is intended solely for the person or entity to which it is addressed.  Any review, re-transmission,

dissemination, taking of any action in reliance upon, or other use of this information by persons or

entities other than the intended recipient is prohibited.  If you received this in error, please notify the

sender and delete or destroy all digital and printed copies.

mailto:Robert.McLean@gov.bc.ca
mailto:cmottishaw@dawsoncreek.ca
http://www.dawsoncreek.ca/


P Please ~ only print this email if necessary!

 



Last Formal Inspection: Kerr Wood Leidal September 26th, 2018

Prior Deficiencies requiring follow up: No, monitoring

Repairs or Modifications (where?/ When?): Log boom reconnected

Failures/incidents/breach: No

Documented Maintenace: Yes

Works currently fully operational: Yes

OMS Manual Available: Yes

Dam Classification: Significant Max. Height of Dam:1.5m

Type of Dam: Sheetpile Weir Spillway width: 13.2m

Are dam materials well known? Yes, sheetpile Freeboard: 0.17m

Are dam construction details well known? Yes, as builts in binder Reservoir Storage Volume: 1,356,850m
3

Are foundation conditions well known? Unknown

Construction Date: 2009

Drainage Area Size: 25.41km2 Reservoir Area: 163 Ha

Inflow Design Flood (IDF): N/A Flood AEP: N/A

1000 yr Flood: N/A

Probable Maximum Flood: N/A

Hydrology

Person responsible for this inspection: 

Inspection Participants:  Kayla Giovannini & Barry Ortman (PCTS)

DEP Available: Yes

Pre-Inspection Information

Dam Information

Name of Principle Contact Person: Chelsea Mottishaw

Principle Contact's Bus Phone: 250-784-7909

Principle Email: watershed@dawsoncreek.ca

Address: 10105 12 A street Dawson Creek, BC V1G 3V7

Name of Dam: Bearhole Lake
Current Weather: Sunny, 10° C, little wind

Date of Inspection: Aug 28 2019

Name of Creek, Stream, River: Kisktatinaw River

Dam Owner: City of Dawson Creek
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Actions

None

Monitor

Maintain

Repair

N/A

Actions

None

Monitor

Maintain

Repair

N/A

Actions

None

Monitor

Maintain

Repair

Accessible by: N/A

Shore    / Walkway   /  Boat   / Other

● Accessible under all Conditions:

Yes       / No

Actions

None

Monitor

Maintain

Repair

● Accessible by: N/A

Shore    / Walkway   /  Boat   / Other

● Accessible under all Conditions:

Yes       / No

Dam Embankment (41m long Steel Weir)
1. Upstream Slope - Not applicable

2. Crest (0m wide) - Not Applicable

3. Downstream Slope - Not Applicable

Spillway & Low-Level Outlet(s)
1. Spillway Comments / Locations / Recommendations / Photos

Comments / Locations / Recommendations / Photos

Entire Weir has the ability to act as a spillway. Piling elevations are as 

follows:

13.2 m width is 0.45 m below top of weir

9.5 m width is 0.3 m below top of weir

18.3 m width is top of weir (highest sheet piles)

Total weir length: 41 m wide

Weir structure shows little erosion. Joint on left bank shows some staining 

from minor leakage. Continue to monitor.

GENERAL CONDITION

 Metal (Sheet Piles)

4. Instrumentation

Water Level Logger

Climate station moved on August 12
th

, 2019 to higher stable 

ground.

Real time Bearhole Lake water levels available via NEON host 

year round.

Continue to monitor and complete maintenance as 

necessary.

2. Low-Level Outlet - Sluice Gate

GENERAL CONDITION

Metal

Dimensions: 1.0 m (wide) * 0.6 m (depth)

Top of Slide gate is set 0.43 m below spillway invert.

Slide gate is controlled by using a come-along to raise the 

gate and mallet to close the slide gate.

Access in summer is by wading through the water and access 

in winter is by ice access using a steamer. During excessive 

flow, access may be difficult.

3. Low-Level Outlet (8" pipe) Comments / Locations / Recommendations / Photos

VALVE / GATE ACCESS

GENERAL CONDITION Butterfly valve and pipe are set 0.9 m below spillway invert.

Butterfly valve is controlled using a key to turn the valve 

below water. 

Access in summer is by wading through the water and access 

in winter is by ice access using a steamer. During excessive 

flow, access may be difficult.

Metal 8" pipe with butterfly valve

● Dimensions: 

VALVE / GATE ACCESS
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Actions

None

Monitor

Maintain

Repair

N/A

Actions

None

Monitor

Maintain

Repair

N/A

Actions

None

Monitor

Maintain

Yes       /       No /     N/A Repair

N/A

Actions

None

Monitor

Maintain

Repair

N/A

UNDERMINING:

Natural channel with cobbles acts as spillway erosion control. 

Deepest section is 1.78 m. Design drawin shows max depth of 

1.5 m; indicating 0.3 m of scour in the deepest area 

downstream of the weir.

Downstream channel can become backwatered by beavers 

damming the outlet of the smaller downstream lake.

During times of high water levels in Bearhole Lake, water has 

the ability to flow around abitments. No erosion is currently 

observed. Continue to monitor

Public Safety

4. Outlet Erosion Control Structure Comments / Locations / Recommendations / Photos

EROSION CONTROL:

● Type: Natural Plunge Pool

OUTLET AREA SEEPAGE:

DOWNSTREAM CHANNEL:

Wide open channel that can become 

backwatered by beavers

1. General Condition Comments / Locations / Recommendations / Photos

GENERAL CONDITION Access to operate slide gate and butterfly valve is not an option during 

certain water levels and seasons.

A catwalk to safe access is proposed for construction in 2020.

Weir is good working order. Abutments could be built up using rip rap to 

prevent excessive flow and erosion during high water levels. Project also 

proposed for 2020.

● Adequate for safe operation?

3. Other Comments / Locations / Recommendations / Photos

Log booms in good working order. Maintenance is typically 

reguired during spring due to ice damage. 

Continue to monitor and maintain.
Log-Booms

2. Signage & Access Comments / Locations / Recommendations / Photos

Signage posted with information for dam owner present 

along left bank near log boom and is visible to all boaters.

Access to weir is by boat during open season and access in 

winter is restricted to snowmobile along a seismic line. 

(Seismic line access to lake is not public knowledge)

●Emergency Signage?

● Access Restricted?
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Current Inspection Issues
Yes       / No

Are there other concerns in the watershed that could impact the dam? Yes       / No

Operational Constraints that impact Dam Safety Yes       / No

Yes       / No       /       NA

Are there concerns about reservoir slope stability?

Should new development in the downstream inundation zone initiate a review 

of the Failure Consequence Classification?

Notes:
Scouring at both abutments may be a future cause of concern if water levels in Bearhole Lake are extreme, causing water to 

flow around the abutments. Monitor abutments for evidence of scouring. If evidence of scouring, abutment protection may 

be required.

Plans to install a cat walk on the weir for easier access for operation of the slide gate and butterfly valves have been 

discussed and planned for 2020.

Downstream beaver dams at the outlet of the samller lake sownstream have backwatered the outflow channel from Beahole 

Lake.

Additional Notes
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Photo 1-3: Right abutment located within flat 

embankment area.

Photo 1-4: View of weir from right bank

Appendix A - Photographs

Photo 1-1: Right abutment sheet pile with discoloration Photo 1-2: Overland flow area at the right abultment
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Photo 1-7: Log boom structure Photo 1-8: New Climate Station location

Photo 1-5: Small leak through sheet piles at high water 

levels near left abutment

Photo 1-6: Left abutment
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Photo 1-9: Dam safety signs with emergency contact 

information

Photo 1-10: View of Weir from Downstream

Photo 1-11: Beaver dam at the outlet at the small lake 

downstream of Bearhole Lake (Backing up water 
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APPENDIX IV: Bearhole Lake Fish Ladder 

 
a. Bearhole Lake Fish Ladder Modifications Meeting Minutes, Ministry Office, FSJ, August 14 2019; and, 
b. Bearhole Lake Conceptual Design of Catwalk and Riprap, Kerr Wood Leidal August 29 2019. 
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BEARHOLE LAKE FISH LADDER MODIFICATIONS 

MEETING 
Location: Ministry office, Fort St. John 

Date: August 14, 2019 

Time: 10:30am 

Attendees: Chelsea Mottishaw – Watershed Coordinator, CDC 
Kayla Giovannini – Watershed Technician, CDC 
Max Scruton – Water Resources Engineer, KWL 
Kristen Peck – Resource Information Specialist, ENV  
Michel Lavallee – Fish and Wildlife Section Head, FLNRORD 
Mike Friars – Area Supervisor, BC Parks 
Kevin – BC Parks 

 
MEETING MINUTES 
 
Background (Chelsea) 

 As per the City’s PUP (103063), the fish ladder must be operational for target species 
(Northern Pike and Yellow Perch) 

 Currently the fish ladder is not operational for target species  

 Open season established for target species: March 31st – June 1st  

 Overwintering habitat and food sources were identified for target species in the 
downstream unnamed lake (pike and perch) 

 While modifying fish ladder, City proposes to complete dam safety works (rip rap and 
cat walk); which will assist with future fish ladder operations 

 

Fish Ladder Modifications (Max) 

 The current Denil style fish ladder is ideal for target species 

 Original fish ladder design was proposed to be installed 30 cm below spillway invert 

 Actual fish ladder installation was 10 cm below spillway invert with a 25° slope (high 
for target species) 

 Propose lowering fish ladder to 35 cm below spillway invert; lowering slope to 20° 
(within specs for fish ladder design for target species) & based on low water levels 
from 2016 

 Intention is to cut welds on fish ladder so fish ladder is free from weir & hold with 
machine 

 Cut invert to 35 cm below dam crest 

 Weld and/or bracket fish ladder on weir 
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 There will be slight angle to top of fish ladder but will be back logged by water but 
will not have an impact on fish passage 

 Depending on water levels from year to year, stop logs will be place in fish ladder to 
retain storage come June 

 Without storage, the City would not require the weir 

 

Project Logistics (Chelsea) 

 Site access 

- Plowing of the Bearhole Lake Road and Thunder Mountain Road (26km) 

- Brushing 5 km of seismic line to its original width 

- Freeze down and/or lay rigs mats along seismic access 

- Cut and fill steep portions of the seismic access 

 Dewatering upstream and downstream of weir 

- October/November before freeze up or February/March during winter? Option 
provided by Kristen 

- Fish salvage will be required 

- Medic will have to be in attendance 

 

Park Impacts 

1. Widening Seismic line to original width for safe access of equipment 

2. Expanding laydown area beside weir to enable work 

 

Permits and Approvals 

 The City’s PUP outlines: 

- 6g - “Any improvements and/or modifications to the fish ladder necessary to 
ensure fish passage will be designed in cooperation with a professional fisheries 
biologist and approved by the provincial Fisheries Branch and written leave to 
commence granted by an Engineer under the Water Act.” 

- 6i - “Subsequent to any modifications of the weir, control works and fish ladder, 
as-built information is to be submitted to the Ministry of Environment (Peace 
Section), Park and Protected Areas Division.” 

 New Water Sustainability Act in 2016, thus requirements outlined in the City’s PUP 
may vary slightly. 
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Monitoring 

 After modifications are complete, monitoring will be required to ensure functionality  

 

Action Items 

 Kristen 

o Enquire about individual fish collection permits/fish passage permits for fish 
salvage and approval timelines 

Received August 23, 2019: 

 For the fish collection permits, any time you are doing work in areas where 

there is possibility of harm to fish, a fish collection permit will need to be 

applied for, and each permit is for something different (e.g. one permit for 

inventory, another for salvage, etc.). Since I understand that you have already 

done the inventory work, it will most likely just be for the fish salvage. As soon 

as you know you are going to do the work in-stream, I would retain a qualified 

environmental professional who will likely apply for the permit and submit a 

Water Act notification/change approval on your behalf (both applications go 

through FrontCounterBC, found here: http://www.frontcounterbc.gov.bc.ca/ ). 

You should try to get these in a few months in advance, since they need to go 

through several layers of staff and First Nations consultation.  

 City of Dawson Creek 

o Contact West Fraser regarding bridge access on the Thunder Mountain Road 

o Submit fish ladder modification proposal for approval to provincial fisheries 
biologist (Michel Lavallee) 

o Request more information from Darren Deford and Cali Seater on 
requirements to submit written leave to commence work to an Engineer (as 
outlined by the PUP) 

o Submit written approval to BC Parks that will include mitigation plans for post 
operations 

 Includes replacing bern blocking seismic line and allowing the seismic 
line to regrow to side by side width.  

 

 

 

http://www.frontcounterbc.gov.bc.ca/
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APPENDIX V: Emergency and Safety Procedures 

 
a. Weir Operation Management Plan, City of Dawson Creek, December 2018. 
b. Dam Emergency Plan, City of Dawson Creek, December 2019. 
c. Operation, Maintenance & Surveillance Plan, City of Dawson Creek, December 2019. 
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Weir Operation Management Plan 
 

Date: Original- July 17, 2015 
 Updated- December 2018    

 
Submitted by: Chelsea Mottishaw  

Watershed Technician  
 

Subject:  Bearhole Lake Release Management Plan 
 
 
 

Purpose 
Outline the Bearhole Lake Control Weir’s purpose, release triggers, and methods to fulfill provision 5b of 
the City of Dawson Creek’s Park Use Permit (103063). 

Summary/background 
Bearhole Lake acts as live storage for the City of Dawson Creek (City). The City’s licence allows for a 
maximum of 1,356,850m3 of live storage at Bearhole without exceeding an elevation of 98.0m, local 
datum. In 2009, the City installed a control weir at the outlet of Bearhole Lake, see attached plans. 
Through the installation of the weir, the City is able to release volumes of water into the Kiskatinaw River 
during low flow times (drought or winter). Lower flows can be defined, under permit, as <2.12m3/sec. 
When the system is approaching this value, the City closely monitors climatic and hydrometric variables 
prior to beginning a release. The rate of release is dependent on the situation, time of year, and weather 
trends. Once the release has started, it will arrive at the City’s drinking water intake in Arras within two 
weeks. 

The City’s pumping rate at Arras will not exceed the 9000m3 extraction limit when the river is at or below 
20% of the mean annual discharge (2.12m3/sec), as per the City’s water licence. The City also has a total 
extraction limit of 3,000,000m3/year. To date, the City draws between 2,500,000m3 and 2,600,000m3 of 
water annually. 

As climate changes occur, and more variable weather trends follow, the importance of understanding 
and managing the Bearhole Lake Reservoir increases. By supplementing the river, the City is able to 
maintain flows throughout the Kiskatinaw watershed for drinking water purposes while supporting the 
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aquatic environment. 

In 2014, the City began a Bearhole Lake Water Balance study. The purpose of this study is to better 
understand the surface water-groundwater interactions within Bearhole Lake during the open water 
season. Through the use of release trials, the City is beginning to understand the connection between 
releases and recharge.  As of July 2018, there have been 3 release trials completed. The first two were 
winter release trials (2012-2013, 2013-2014), followed by a  late summer trial (September 2014-March 
2015).  In winter of 2016, we conducted a fourth release trail to supplement flows downstream of the 
Bearhole Lake weir. In all of the trials, the volume of recharge has exceeded the volume of water 
released. The continuance of releases for the purpose of understanding Bearhole Lake’s ability to 
recharge water during a release is of high importance for management of the watershed. 

Goals 
The City’s goal is to keep water levels at Arras over the crest of the weir to allow for pumping during low 
flow times, and to decrease chances of the City’s intake freezing off during winter. Higher water levels 
also support the aquatic environment as water is able to fill and move through the fish ladder allowing 
for passage.  

Release Triggers 
The initiation of a release is dependent of multiple factors including: 

• Water levels at Arras Weir 
• The Kiskatinaw River’s Discharge based on the Water Survey Canada Station at Farmington, BC.  
• Weather forecasts 
• Bearhole Lake’s water level 
• Reservoir levels 
• Downward trends in water levels and flows 
• Time of year 

*The City may set a release trial for research purposes at any time with one week notification.  

Mechanics 
Bearhole Lake’s control weir has two different methods of releasing water: through a slide gate or 
through a butterfly valve. As of 2014, the butterfly valve is used as the primary method of release as it 
allows for more accurate release volumes and it does not become obstructed as easily as the slide gate.  

In 2014, beaver activity initially blocked the butterfly valve area. Exclusion fencing and perforated piping 
was installed to remove the sound of running water, see photos below. Once the sound of running water 
was reduced, beaver activity decreased.  
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Release Methods 
1. Send out notification letter one week prior to release to contacts: 

a. BC Parks 
b. Water Authorizations, Ministry of Forest Lands and Natural Resource Operations 
c. Hydrologist, Oil and Gas Commission 
d. Source Water Protection Specialist, Ministry of Environment 

 
2. Bearhole Lake Steps 

a. Open the butterfly valve (counterclockwise rotation). Each rotation is approximately 
800m3/day. 

b. Once desired release is set, complete a discharge measurement using a Solinst Flow 
tracker downstream of the weir.  

c. Adjust the valve as required to obtain release rate.  
d. Depending of the time of year, the beaver exclusion fencing may need to be reinstalled.  
e. Monthly field visits to make any modifications to flow rates, charge climate station 

batteries, and conduct a visual inspection of the weir. Staff gauge readings and discharge 
measurements may also be completed.  

f. Closing the butterfly valve (clockwise rotation).  
i. During winter months, access is via the seismic line using snowmobiles, see access 

map.  
ii. Chipping ice and steaming of the butterfly valve using an Artic Blaster may be 

necessary. 

Monitoring 
• Once the butterfly valve is opened to the desired extent, a discharge measurement is conducted 

directly downstream to verify the release volume. 
• On-site climate station records 1-4 pictures daily, as well as climate data including: water level, 

temperature, precipitation, wind, relative humidity, solar radiation, water temperature. During a 
release, water levels are monitored on a daily basis through the online database. 

• The Water Survey Canada Hydrometric station (South of Borden Creek) is on east arm of the 
Kiskatinaw, see Figure 1. Using this station, the City can track the release. By tracking the release, 
the City can determine the estimated time of arrival to Arras Weir.  
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Figure 1: Water level logger locations in red. 

Conclusion 
The Bearhole Lake control weir allows City staff to set specific release rates that support the aquatic 
environment, and the ability of the City to supply drinking water to their citizens. Through research, the 
relationship between releases and recharge will be better understood, thus management decisions will 
be better supported. 
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1. DEP Overview 

The purpose of this Dam Emergency Plan (DEP) is to reduce the risk of human life loss and 

injury and minimize property damage during an unusual or emergency event at Bearhole Lake 

Weir (Dam). This DEP has been prepared with the intent of meeting the requirements of the 

Water Sustainability Act and the Dam Safety Regulation (Regulation). The dam owner (City of 

Dawson Creek) and local, regional and provincial response agencies all play a role in responding 

to an emergency under the Emergency Program Act.  

Notifications regarding an unusual or emergency event at the dam are based on the three 

emergency levels which are determined by the dam owner. The notification charts for each of the 

three emergency levels, located in Appendix B-1, must be reviewed, and if necessary, revised 

annually. 

Section 9 (1) (a) (ii) of the Regulation requires the dam owner’s DEP to include a record 

containing specific information on their dam to be used by local emergency authorities for their 

own local emergency plan; a plan mandated under the Emergency Program Act. Therefore, to 

fulfill this requirement, following approval by the Dam Safety Officer, the dam owner must 

provide Sections 1 & 2 and Appendix A to relevant local emergency authorities.  Subsequently, 

these sections are reviewed annually by the dam owner and, if required, updated and copies sent 

to the Dam Safety Officer and all local emergency authorities for the dam. 
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2. Basic DEP Data 

2.1 Dam Description  

Dam Name: Bearhole Lake Weir 

Stream 

Name:

       

Kiskatinaw River 

Consequence Classification: Significant 

Dam Type:       

Provincial Dam Number: D520142-00 

Height: 1.5 m 

Storage Volume: 1356850 m3 

Drainage Area: 25.41 km2 

Spillway type: Open Channel  

Low Level Outlet: Plastic 

Coordinates (i.e. lat/long or UTM): 
55o02’37.77”N, -120o40’31.71”W 

(55.043825 N, -120.675476 W) 

Other description: Bearhole Lake Outlet 

 

See Plan View of Dam, Appendix C.  
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2.2 Directions to Bearhole Lake Weir 
 

Main Access (Boat): 

– From Dawson Creek, travel west on Hwy 97 S for approximately 20 km to the Tumbler 

Ridge turn off.  

– Turn left onto Highway 52 E and travel for approximately 87 km. Turn left onto the 

Bearhole Lake Rd. (Radio channel RR 14) and travel for 22.5 km to the Bearhole Lake 

campground.  

– Proceed to the boat launch and use a boat to travel to the outlet location at the southeast 

end of the lake.  
 

 
 

Figure 1. Route from Dawson Creek to Bearhole Lake campground (Google Maps, 2017). 
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Main Access (Boat) Continued: 

- From Tumbler Ridge, travel north for 9 km on the (Highway 52).  

- Turn right onto the Bearhole Lake Rd. (Radio channel RR 14) and travel to the Bearhole 

Lake campground at km 22.5.  

- Proceed to the boat launch and use a boat to travel to the weir located at the outlet 

location in the southeast end of the lake.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Route from Tumbler Ridge to Bearhole Lake campground (Google Maps, 2017). 
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Alternate Route (ATV/snowmobile Access): 

- From Dawson Creek, travel west on Hwy 97 S for approximately 20 km to the Tumbler Ridge 

turn off.  
- Turn left onto Hwy 52 E and travel for approximately 87 km. Turn left onto the Bearhole 

Lake Rd. (radio channel RR 14) and travel for19.5 km to the Thunder Mountain Rd. turn 

off (radio channel RR 15). 

- Take a right and follow the Thunder Mtn. Rd. for approximately 4 km to the seismic line.  

- Take a left onto the seismic line headed east and follow for another 4 km until you reach 

the channel to Little Bearhole Lake (Little Bearhole Lake is approximately 100 m to the 

south).  
 

- From Tumbler Ridge, travel north for 9 km on Hwy 52.  

- Turn right onto the Bearhole Lake Rd. (radio channel RR 14) and travel for19.5 km to the 

Thunder Mountain Rd. turn off (radio channel RR 15).  

- Take a right and follow the Thunder Mtn. Rd. for approximately 4 km to the seismic line.  

- Take a left onto the seismic line headed east and follow for another 4 km until you reach 

the channel to Little Bearhole Lake (Little Bearhole Lake is approximately 100 m to the 

south). 

 

 
Figure 3. Seismic/winter access from Bearhole Lake Road to Bearhole Lake weir (Google Earth, 

2017). 

NOTE: Active logging is common in the area. Always use designated radio channels and be 

cautious when navigating this high-use resource road.  
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3. Roles and Responsibilities 

3.1 Dam Owner 

• As soon as an emergency event is observed or reported, immediately determine the 

emergency level (see Guidance for Determining the Emergency Level, Appendix D). 

 Level 1: unusual event, slowly developing 

 Level 2: potential dam failure situation, rapidly developing 

 Level 3: dam failure appears imminent or is in progress 

• Immediately notify the personnel in the order shown on the Notification Chart 

(Appendix B-1) for the appropriate emergency level. 

• Provide updates of the situation to the local emergency authority to assist them in 

making timely and accurate decisions regarding warnings and evacuations. 

• Provide leadership to assure the DEP is reviewed and updated annually and copies of 

the revised DEP are distributed to all who received copies of the original DEP 

including the records for the local emergency authorities. 

3.2 Local Emergency Authorities  

• Serve as the primary contact responsible for coordination of all emergency actions for 

potentially affected communities.  

• When a Level 2 situation occurs:  

 Prepare emergency response personnel for possible evacuations that may be 

needed if a Level 3 situation occurs. 

 Consider drafting a State of Local Emergency in preparation for Level 3. 

• When a Level 3 situation occurs:  

 Initiate warnings and order evacuation of people at risk downstream of the dam.  

 Declare a State of Local Emergency if required. 

 Direct local emergency response services (may include local law enforcement) 

to carry out the evacuation of people and close roads within the evacuation area 

(see Evacuation Area Map, Appendix A-2). 

• Decide when to terminate the emergency. 

• Participate in review, updates and exercises of the DEP. 

3.3 Emergency Management BC (EMBC) 

• When a Level 2 situation occurs: 

 Assist local emergency authority, when requested, in preparing emergency 

response personnel for possible evacuations that may be needed if a Level 3 

situation occurs. 

 Alert the public as appropriate. 

• When a Level 3 situation occurs: 

 Declare a Provincial State of Emergency if required. 

 Alert the public. 

 Immediately close roads and evacuate people within the evacuation area (see 

Evacuation Map tab). 

• Maintain communication with media. 

• Participate in review, updates and exercises of the DEP. 
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3.4 Dam Owner’s Technical Representatives  

• Undertake an engineering assessment of the safety hazard at the dam. 

• Assist the dam owner to determine the emergency level, if time permits. 

• Advise the dam owner of remedial actions to take if Level 2 event occurs, if time 

permits. 

3.5 Ministry of Forests, Lands and Natural Resource Operations  

• Advise the dam owner of the emergency level determination, if time permits. 

• Advise the dam owner of remedial actions to take if Level 2 event occurs, if time 

permits. 

• Support EMBC, local emergency authorities, and other agencies; the Dam Safety 

Officer may be called on to be the Subject Matter Expert at an emergency response 

center. 
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4. Five-Step DEP Process 

4.1 DEP Overview  
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4.2 Five Steps 

Step 1 - Event Detection  

This step describes the detection of an unusual or emergency event and provides information to 

assist the dam owner in determining the appropriate emergency level for the event. 

Unusual or emergency events may be detected by: 

• Observations at or near the dam by dam owner, government personnel (local, Provincial, or 

Federal), landowners, visitors to the dam, or the public 

• Dam safety review, formal inspection or site surveillance 

• Evaluation of instrumentation data 

• Earthquakes felt or reported in the vicinity of the dam 

• Forewarning of conditions that may cause an unusual event or emergency event at the dam 

(for example, a severe weather or flash flood forecast) 

Step 2 - Emergency Level Determination 

After an unusual or emergency event is detected or reported, the dam owner or his alternate is 

responsible for classifying the event into one of the following three emergency levels (See table 

Guidance for Determining the Emergency Level (Appendix D) for guidance in evaluating specific 

events to determine if they are unusual or emergency situations):  

Emergency Level 1 - Non-emergency, unusual event, slowly developing: 

This situation is not normal and has not yet threatened the operation or structural integrity 

of the dam, but possibly could if it continues to develop (corresponds to Section 15 - 

Potential safety hazard of the Dam Safety Regulation, Water Sustainability Act). A dam 

safety engineer or technical expert should be contacted to investigate the situation and 

recommend actions to take. The condition of the dam should be closely monitored, 

especially during storm events, to detect any development of a potential or imminent dam 

failure situation. The Local Emergency Authority should be informed if it is determined 

that the issue may possibly develop into a worse condition that may require emergency 

actions. 

Emergency Level 2 - Potential dam failure situation, rapidly developing: 

This situation may eventually lead to dam failure and flash flooding downstream, but there 

is not an immediate threat of dam failure (corresponds to Section 14 – Hazardous 

conditions of the Dam Safety Regulation, Water Sustainability Act). A dam safety engineer 

or technical expert should be contacted to investigate the situation, if time permits, and 

recommend actions to take. The dam owner should closely monitor the condition of the 

dam, modify the operation of the dam if needed, and undertake other appropriate hazard 

response activities. The dam owner should periodically update the status of the situation to 
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appropriate emergency response authorities. If the dam condition worsens and failure 

becomes imminent, evacuation procedures must be implemented under Level 3.  

Emergency Level 2 is also applicable when flow through the spillway has caused or is 

expected to cause flooding of downstream areas and people near the stream channel could 

be endangered. The dam owner may need to refer to flood release operations as outlined in 

the Operation, Maintenance and Surveillance manual.  

Persons in the immediate vicinity of the dam, local emergency authorities and EMBC 

should be on alert to initiate evacuations or road closures if the flooding increases or the 

level 2 emergency escalates. 

Emergency Level 3 - Urgent; dam failure appears imminent or is in progress: 

This is an extremely urgent situation where a dam failure is occurring or obviously is about 

to occur and cannot be prevented. This situation is also applicable when flow through the 

spillway is causing downstream flooding and creates a hazardous condition that places 

persons in danger. The following persons must be contacted immediately so persons in 

imminent danger can be evacuated from the endangered area, roads can be closed as 

needed and other emergency response activities can be undertaken (see Evacuation Area 

Map, Appendix A-2); the persons in the immediate vicinity of the dam, Emergency 

Management BC, Local Emergency Authority and the Dam Safety Officer (Regulation, 

Section 14, Hazardous conditions).  

See Examples of Emergency Situations (Appendix F).  

Step 3 - Notification and Communication  

Notification   

After the emergency level has been determined, the people on the Notification Chart (Appendix 

B-1) for the appropriate emergency level shall be notified immediately.  

Communication 

The Dam Emergency Situation Report (Appendix F) may be used as a guide for the information 

that should be communicated with the various emergency personnel. 

Emergency Level 1 - Non-emergency, unusual event, slowly developing: 

The dam owner should contact their Technical Expert and must notify the Dam Safety 

Officer to describe the situation, and request technical assistance on next steps to take. 

Emergency Level 2 - Potential dam failure situation, rapidly developing: 

The dam owner should contact their Technical Expert if time permits but must notify the 

following of this emergency situation (see Regulation, Section 14, Hazardous conditions); 

Emergency Management BC, Local Emergency Authority, and the Dam Safety Officer.  
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The following message may be used to help describe the emergency situation to the Local 

Emergency Authority:  

 

“This is Identify yourself; name, position).  

 We have an emergency condition at the Bearhole Lake Weir, located 32.6 kilometers 

southeast of Tumbler Ridge by vehicle and ~20 kilometers by air.  

 We have activated the Dam Emergency Plan for this dam (weir) and are currently under 

Level 2. 

 We are implementing predetermined actions to respond to a rapidly developing situation 

that could result in dam failure. 

 We will advise you when the situation is resolved or if the situation gets worse. 

 I can be contacted at the following number emergency contact phone number. If you 

cannot reach me, please call the following alternative number alternate phone number.” 

 

 

Step 4 - Expected Actions 

If the dam owner becomes aware of an unusual or emergency event at their dam, they should 

immediately determine the emergency level and the following actions should be taken. If time 

permits, the dam owner’s Technical Expert should be contacted for technical consultation.  

Emergency Level 1 - Non-emergency, Unusual event, slowly developing: 

A. The dam owner should inspect the dam; at a minimum, inspect the full length of the 

upstream slope, crest, downstream toe, and downstream slope. Also, check the reservoir 

area, abutments, and downstream channel for signs of changing conditions. If increased 

seepage, erosion, cracking, or settlement is observed, immediately report the 

observed conditions to their Technical Expert; refer to the table Guidance for 

Determining the Emergency Level (Appendix D) for guidance in determining the 

appropriate event level for the new condition and recommended actions.   
B. The dam owner must notify the Dam Safety Officer and prepare a plan, through their 

Technical Expert, that sets out any actions required to rectify this potential safety hazard 

(see Dam Safety Regulation, Section 15, Potential Safety hazard). 

C. Record all contacts that were made on the Notification Chart (Appendix B-1). Record all 

information, observations, and actions taken. Note the time of changing conditions. 

Document the situation with photographs and video, if possible. 
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Emergency Level 2 - Potential dam failure situation, rapidly developing: 

A. The dam owner should contact their Technical Expert, if time permits, to report the 

situation and request technical staff to investigate the situation and recommend 

corrective actions. 

B. The dam owner must contact EMBC, the Local Emergency Authorities and Persons in 

the Immediate Vicinity of the Dam to inform them that the DEP has been activated and 

if current conditions get worse an emergency situation may require evacuation. 

Preparations should be made for possible road closures and evacuations. 

C. Provide updates to the Persons in the Immediate Vicinity of the Dam and Local 

Emergency Authorities to assist them in making timely decisions concerning the need 

for warnings, road closures, and evacuations. 

D. If time permits, the dam owner should inspect the dam. At a minimum, inspect the full 

length of the upstream slope, crest, downstream toe, and downstream slope. Also, check 

the reservoir area, abutments, and downstream channel for signs of changing conditions. 

If piping, increased seepage, erosion, cracking, or settlement are observed, 

immediately report the observed conditions to the Technical Expert; refer to the 

table Guidance for Determining the Emergency Level (Appendix D) for guidance in 

determining the appropriate event level for the new condition and recommended 

actions. 

E. Record all contacts that were made on the Notification Chart (Appendix B-1). Record all 

information, observations, and actions taken. Note the time of changing conditions. 

Document the situation with photographs and video, if possible. 

F. If time permits, follow the Emergency Remedial Actions for Level 2 Conditions 

(Appendix E) as appropriate. 

Step 5 - Termination 

Whenever the DEP has been activated, an emergency level has been declared, all DEP actions 

have been completed, and the emergency is over, the DEP operations must eventually be 

terminated and follow-up procedures completed.  

Termination responsibilities 

The Local Emergency Authority is responsible for terminating DEP operations and relaying this 

decision to the dam owner. It is then the responsibility of each person to notify the same group of 

contacts that were notified during the original event notification process to inform those people 

that the event has been terminated. 

Prior to termination of an Level 3 event that has not resulted in an actual dam failure, the dam 

owner’s Technical Expert or the Dam Safety Officer will inspect the dam or require the 

inspection of the dam to determine whether any damage has occurred that could potentially result 

in loss of life, injury, or property damage. If it is determined those conditions do not pose a threat 

to people or property, the Local Emergency Authority will be advised to terminate DEP 

operations as described above.  
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The dam owner shall ensure that a final Dam Emergency Situation Report (Appendix F) is 

completed, and document the emergency event and all actions that were taken. The dam owner 

shall distribute copies of the completed report to the Dam Safety Officer. 
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5. DEP Maintenance 

5.1 Annual Review of DEP 

Update the emergency contact information in the DEP at least once a year as per the Regulation, 

Schedule 2. The DEP should be revised if any of the contacts have changed. The DEP annual 

review will include the following: 

• Verifying that all of the contact information in Emergency Contact for the Dam (Appendix A-

1), Evacuation Area Map (Appendix A-2) and Persons in the Immediate Vicinity of the Dam 

to be Evacuated (Appendix A-3) is current. 

• Verifying that all contact information in Notification Chart (Appendix B-1), Emergency 

Services Contacts and Other Agencies (Appendix B-2) and Emergency Response Resources 

(Appendix B-3), is current.   

5.2 Revisions 

Update the DEP document at least every 10 years for significant and high failure consequence 

classification dams and every 7 years for very high and extreme failure consequence 

classification dams as per Schedule 2 of the Regulation. The DEP document held by the dam 

owner is the master document. When revisions occur, the dam owner will provide the revised 

pages and an updated revision summary page to all the DEP document holders. The document 

holders are responsible for revising any outdated copy of the respective document(s) whenever 

revisions are received. Outdated pages shall be immediately destroyed to avoid any confusion 

with the revisions.   

5.3 Exercises 

The province along with the Canadian Dam Association recommends DEP training for all dam 

personnel and testing the DEP through internal exercises and periodic review and/or exercise of 

the DEP. Periodic exercise may consist of a simple review by the dam owner(s) and key dam 

owner personnel (i.e. emergency, principle, alternate contacts the dam owner’s technical experts) 

or a more thorough exercise that could include external organizations such as the local 

emergency authorities (who may want to include emergency responders), persons in the 

immediate vicinity of the dam, the Dam Safety Officer, EMBC and others with responsibilities 

listed in the DEP. Other organizations that may be involved with an unusual or emergency event 

at the dam may also be encouraged to participate. It is recommended that before the tabletop 

exercise begins, meeting participants visit the dam to familiarize themselves with the dam site. 

A tabletop exercise usually involves a facilitator presenting a scenario of an unusual or 

emergency event at the dam. The scenario should be developed prior to the exercise. Once the 

scenario has been presented, the participants will discuss the responses and actions that they 
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would take to address and resolve the scenario. The facilitator controls the discussion, ensuring 

realistic responses and developing the scenario throughout the exercise.  

After the tabletop exercise, the five-step DEP response process should be reviewed and 

discussed. Any recommendations for improvements should be documented. 
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6. Record of Holders of Control Copies of this DEP 

Copies of the DEP should be provided to appropriate Dam Owner personnel and outside 

agencies and updates provided as the original is updated. 

Copy 

Number 
Entity or Organization Persons receiving copy Whole DEP 

or Part1 

1 

 

City of Dawson Creek 

Devon Aaroe 

Kayla Giovannini 

Chelsea Mottishaw 

Nick Larose 

 

Whole 

2 
Engineer Consultant - Kerr Wood Leidal 

(KWL) 

Dwayne Meredith Whole 

3 Local Dam Safety Officer Dam Safety Officer Whole 

4 
Emergency Authority - (City of Dawson 

Creek Emergency Representative) 

Fire Chief Part1 

  

                                                           
1 Sections 1, 2, 4.1, and Appendix A (A1 & A2) only  
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7. Record of Revisions and Updates Made to DEP 

Revision 

Number 
Date Revisions made By whom 

Provided to 

Holders of 

Control 

Copies 

 

1.1 

 

 

2017-12-18 

 

Updated contacts and directions to site 

 

Kayla Boyd 

 

 

Yes 

1.2 2018-03-27 Updated contacts and report formatting Michelle Greenwood Yes 

1.3 2018-12-06 Updated contacts, Dam Safety Number 

and Dam consequence Rating 

Chelsea Mottishaw Yes 

1.4 2019-12-04 Updated Contacts Kayla Giovannini Yes 
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Appendix A 

 
(Appendix A to be forwarded to local emeregcy authorities) 

 

Appendix A-1 – Emergency Contacts for Dam 

Appendix A-2 – Evacuation Area Map 
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Appendix A-1: Emergency Contacts for Bearhole Lake Weir 

Dam Owner: City of Dawson Creek 

Emergency Dam 

Contact: 
Devon Aaroe 

Business Name: City of Dawson Creek 

Address 10105-12 A Street 

Business Phone 250-782-3115 

Cell Phone: 250-784-4073 

Email:  daaroe@dawsoncreek.ca 

Other:  

Principal Dam Contact:  Chelsea Mottishaw 

Business Phone: 250-782-1793 

Cell Phone: 250-784-7909 

Email: cmottishaw@dawsoncreek.ca 

Other:  

Alternate Dam Contact: Nick Larose 

Business Phone: 250-782-3114 

Cell Phone: 250-219-4526 

Email: nlarose@dawsoncreek.ca 

Other:  
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Appendix A-2: Evacuation Area Map 

A formal Dam Safety Review (DSR) of Bearhole Lake weir has not been conducted and 

therefore a formal downstream consequence value has not been identified. Based on aerial 

photography, site visits and annual helicopter inspections, there are no downstream communities, 

infrastructure, or roads that would be impacted in the event of a breach.  

 
 

Figure 5. Satellite imagery of Bearhole Lake and unnamed smaller lake downstream of outlet 

(Google Maps, 2017). 
 

 
 

Figure 5. Satellite imagery of Kiskatinaw River downstream of Bearhole Lake weir (Google 

Maps, 2017). 
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Appendix B 
 

Appendix B-1 – Notification Charts 

Appendix B-2 – Emergency Services Contacts and other Agencies 

Appendix B-3 – Emergency Response Resources 
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Appendix B-1 Notification Charts 

Emergency Level 1 Notifications 

Non-emergency unusual event; slowly developing 

 

Dam Safety Officer 

Robert McLean 

250-952-6805 (Office) 

250-896-0648 (Cell) 

 

Dam Owner 

City of Dawson Creek 

Devon Aaroe – Water Resources Manager 

250-784-3115 (Office) 

250-784-4073 (Cell) 

 

Dam Owner’s Technical Expert 

Kerr Wood Leidel (KWL) 

Dwayne Meredith 

250-503-5817 (Office) 

250-550-6762 (Cell) 

 

Note: 

(1), (2), etc., denotes call sequence 

Legend: 

Calls by Dam Owner  

Second level calls  

Calls by others    

Internal Dam Owner Contact  

City of Dawson Creek 

Chelsea Mottishaw – Watershed 

Coordinator 

250-782-1703 (Office) 

250-784-7909 (Cell) 

 

See Appendix B-2: Emergency Services 

and Other Agencies for contact 

information for back-ups to the 

persons shown above and other 

emergency personnel. 

(1) 

(2) 
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Emergency Level 2 Notifications 

Emergency event, potential dam failure situation; rapidly developing 

Dam Safety Officer 

Michale Trudell 

250-561-3442 (Office) 

 

Dam Owner 

City of Dawson Creek 

Devon Aaroe – Water Resources Manager 

250-784-3115 (Office) 

250-784-4073 (Cell) 

 

Dam Owner’s Technical Expert 

Kerr Wood Leidel (KWL) 

Dwayne Meredith 

250-503-5817 (Office) 

250-550-6762 (Cell) 

 

Note: 

(1), (2), etc., denotes call sequence 

Legend: 

Calls by Dam Owner  

Second level calls  

Calls by others    

Internal Dam Owner Contact  

City of Dawson Creek 

Chelsea Mottishaw – Watershed 

Coordinator 

250-782-1703 (Office) 

250-784-7909 (Cell) 

 

See Appendix B-2: Emergency Services and 

Other Agencies for contact information for 

back-ups to the persons shown above and 

other emergency personnel. 

(1) 

(2) Emergency Management BC 

24 Hour Call Center 

1 800 663 3456 

 

Local Emergency Authority 

Bob Fulton (Deputy Fire Chief) 

 

911 

250-782-9898 (Fire Hall) 

250-782-3646 (Office) 

250-784-3828 (Cell) 

 

(3) 

(4) 
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Appendix B-2: Emergency Services Contacts 

Agency / Organization Principal contact Address 
Office telephone 

number 

Alternate telephone 

numbers 

Dam Owner’s Technical 

Expert (alternative) 

Peter W. Fearon  

Kerr Wood Leidal 

10808 100th St. 

Fort St. John, BC 

V1J 3Z6 

1-778-477-4755 1-250-718-5042 

RCMP or Police RCMP 
1230 102 Ave. Dawson 

Creek, BC V1G 4V3 
250-784-3700 911 

Ambulance 
BC Ambulance 

Service 

10101 13 Street, Dawson 

Creek, BC 
250-782-9786 911 

Fire 
Dawson Creek 

Firehall 

10101 12A Street, Dawson 

Creek, BC 
250-782-9898 911 

Local Search and Rescue  
South Peace Search 

and Rescue 

1639 99 Avenue 

Dawson Creek, BC 

Initiated through 

911 
 

Ministry of Transportation 

and Infrastructure 
 

1201 103 Ave. Dawson 

Creek, BC 

V1G 4J2 
250-784-2245  

EMBC Regional Manager  
3235 Westwood Drive  

Prince George, BC 

V2N 1S4 
1-800-663-2346 

Emergency: 

1-800-663-3456 

Ministry of Forests, Lands, 

Natural Resources, and 

Rural Development 

Darren DeFord 

Water Stewardship, Min. 

of FLNRORD 

#325 – 1011 4th Ave Prince 

George, BC V2L 3H9 

250-565-6079  

Media – CJDC 
Mile Zero News 

Media 

901 102 Avenue 

Dawson Creek, BC 

250-782-6397 

(News) 

250-782-3341 

(General) 

Radio Peace Sun FM 
10532 Alaska Road 

Fort St John, BC 
250-785-6634  

Env. Canada Weather  
77 Westmorland St. 

Suite 260 

Fredericton, NB 

819-994-0736  

Earthquakes Canada NRC  
9860 West Saanich Rd.  

Sidney, BC 

V8L 5Y8 

250-363-6500  

River Forecast Center  

PO Box 9340 Stn. Prov. 

Gov’t. Victoria, BC 

V8W 9M1 

250-356-0605  

Peace River Regional 

District 

Chief 

Administrative 

Officer 

PO Box 810 

1981 Alaska Ave.  

Dawson  Creek, BC V1G 

4H8 

250 784-3200 1-800-670-7773 

 

Note: Other possible notifications depend on downstream activities such as power utilities, oil 

and gas pipelines, and park agencies. 
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Appendix B-3: Emergency Response Resources 

Locally available equipment, personnel, and materials: 

The dam owner has the following resources that can be utilized in the event of an emergency: 

• Front end loader 

• Back hoe 

• Track hoe 

• Grader 

• UTV (1) 

• Pumps 

• Boat 

Other locally available resources may include:  

Heavy equipment service 

and rental 
Sand and gravel supply Sand bags 

SCS Contracting 

Blair Smith 

Dawson Creek  

250-784-3988 

Reg Norman  

Dawson Creek  

250-782-2778 

Reg Norman 

Dawson Creek  

250-782-2778 

Helicopter (4 person max) Boat Rental 

Helicopter 

(First Aid and > of 4 

passengers) 

 

Ridge Rotors 

Tumbler Ridge 

1-877-242-4542 

Peace Country Technical 

Services Ltd. 

Barry Ortman 

250-219-0722 

Bailey’s Helicopter 

Fort Saint John 

250-785-2518 
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Appendix C: Plan View of Bearhole Lake Weir 

For additional information refer to the Bearhole Lake Weir Operation Maintenance & 

Surveillance (OMS) manual (City of Dawson Creek, 2017). 
 

 
 

Figure 6: View of Bearhole Lake weir looking downstream (south), (City of Dawson Creek). 

 
 

Figure 7: View of Bearhole Lake weir looking upstream (north), (City of Dawson Creek, 2017).
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Appendix D: Guidance for Determining the Emergency 

Level 

Event Situation 
Emergency 

level* 

Earth spillway 

flow 

Reservoir water surface elevation at auxiliary spillway crest or spillway is flowing 

with no active erosion  

1 

Spillway flowing with active gully erosion 2 

Spillway flow that could result in flooding of people downstream if the reservoir 

level continues to rise 

2 

Spillway flowing with an advancing headcut that is threatening the control section 3 

Spillway flow that is flooding people downstream 3 

Embankment 

overtopping 

Reservoir level is 1 foot below the top of the dam  2 

Water from the reservoir is flowing over the top of the dam  3 

Seepage 

New seepage areas in or near the dam 1 

New seepage areas with cloudy discharge or increasing flow rate 2 

Seepage with discharge greater than 10 gallons per minute 3 

Sinkholes 

Observation of new sinkhole in reservoir area or on 

embankment 2 

2 

Rapidly enlarging sinkhole 3 

Embankment 

cracking 

New cracks in the embankment greater than ¼-inch wide without seepage 1 

Cracks in the embankment with seepage 2 

Embankment 

movement 

Visual movement/slippage of the embankment slope 1 

Sudden or rapidly proceeding slides of the embankment slopes 3 

Instruments Instrumentation readings beyond predetermined values 1 

Earthquake 

Measurable earthquake felt or reported on or within 50 kilometers of the 

dam Earthquake resulting in uncontrolled release of water from the 

dam 3 

1 

Earthquake resulting in visible damage to the dam or appurtenances 2 

Earthquake resulting in uncontrolled release of water from the dam 3 

Security threat 

Verified bomb threat that, if carried out, could result in damage to the 

dam Damage to dam or appurtenances with no impacts to the 

functioning of the dam 1 

2 

Detonated bomb that has resulted in damage to the dam or appurtenances 3 

Sabotage/ 

vandalism 

Damage to dam or appurtenance with no impacts to dam 

function  

1 

Modification to the dam or appurtenances that could adversely impact the 

functioning of the dam 

1 

Damage to dam or appurtenances that has resulted in seepage flow  2 

Damage to dam or appurtenances that has resulted in uncontrolled water release 3 
 

* Level 1: Nonemergency unusual event, slowly developing 

* Level 2: Potential dam failure situation, rapidly developing 

* Level 3: Urgent; dam failure appears imminent or is in progress 
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Appendix E: Emergency Remedial Actions for Level 2 Conditions 

If time permits, the following emergency remedial actions should be considered for Level 2 

conditions. Immediate implementation of these remedial actions may delay, moderate, or prevent 

the failure of the dam. Several of the listed adverse or unusual conditions may be apparent at the 

dam at the same time, requiring implementation of several modes of remedial actions. Close 

monitoring of the dam must be maintained to confirm the success of any remedial action taken at 

the dam. Time permitting, any remedial action should be developed through consultation with 

the Dam Owner’s Technical Expert. See Emergency Response Resources (Appendix B-3) for 

sources of equipment and materials to assist with remedial actions.  

Embankment overtopping  

1. If the water level in the reservoir is no longer rising, place sandbags along the low areas of 

the top of the dam to control wave action, reduce the likelihood of flow concentration during 

minor overtopping, and to safely direct more water through the spillway. 

2. Cover the weak areas of the top of the dam and downstream slope with riprap, sandbags, 

plastic sheets, or other materials to provide erosion-resistant protection. 

Seepage and sinkholes 

1. Open the principal spillway gate to lower the reservoir level as rapidly as possible to a level 

that stops or decreases the seepage to a non-erosive velocity. If the gate is damaged or 

blocked, pumping or siphoning may be required.  

 Continue lowering the water level until the seepage stops. 

2. If the entrance to the seepage origination point is observed in the reservoir (possible 

whirlpool) and is accessible, attempt to reduce the flow by plugging the entrance with readily 

available materials such as hay bales, bentonite, soil or rockfill, or plastic sheeting. 

3. Cover the seepage exit area(s) with several feet of sand/gravel to hold fine-grained 

embankment or foundation materials in place. Alternatively, construct sandbag or other types 

of ring dikes around seepage exit areas to retain a pool of water, providing backpressure and 

reducing the erosive nature of the seepage. 

4. Prevent vehicles and equipment from driving between the seepage exit points and the 

embankment to avoid potential loss from the collapse of an underground void. 

 

 

 

 

 



 

32 | P a g e  
 

Embankment movement 

1. Open outlet(s) and lower the reservoir to a safe level at a rate commensurate with the urgency 

and severity of the condition of the slide or slump. If the gate is damaged or blocked, 

pumping or siphoning may be required. 

2. Repair settlement of the crest by placing sandbags or earth and rockfill materials in the 

damaged area to restore freeboard. 

3. Stabilize slides by placing a soil or rockfill buttress against the toe of the slide. 

Earthquake 

1. Immediately conduct a general overall visual inspection of the dam.  

2. Perform a field survey to determine if there has been any settlement and movement of the 

dam embankment, spillway, and low-level outlet works. 

3. Drain the reservoir, if required.  
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Appendix F Dam Emergency Situation Report 

To be completed by the owner at regular intervals during the emergency. 

Dam name: Bearhole Lake Weir  

Provincial Dam Number: D520142-00 

Dam location:  55o02’37.77”N, -120o40’31.71”W 

Receiving stream would be the Kiskatinaw River        

Date:    Time:  Situation Report #:  

Weather conditions: ____________________________________________________________ 

General description of emergency situation: 

_____________________________________________________________________________ 

_____________________________________________________________________________

Area(s) of dam affected:  

_____________________________________________________________________________ 

_____________________________________________________________________________ 

Extent of dam damage:  _________________________________________________________ 

Possible cause(s): ______________________________________________________________ 

Effect on dam’s operation: _______________________________________________________  

Initial reservoir elevation: ________________________    Time: ________________________ 

Maximum reservoir elevation: _____________________   Time: ________________________ 

Final reservoir elevation: ________________________     Time: ________________________ 

Description of area flooded downstream/damages/injuries/loss of life: ____________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

Other data and comments: 

_____________________________________________________________________________ 

Observer’s name and telephone number: ____________________________________________  

Report prepared by: ________________________________________    Date: ______________ 
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Appendix G: Examples of Emergency Situations 

The following are examples of conditions that usually constitute an emergency situation that may 

occur at a dam. Adverse or unusual conditions that can cause the failure of a dam are typically 

related to aging or design and construction oversights. Extreme weather events that exceed the 

original designed conditions can cause significant flow through the auxiliary spillway or 

overtopping of the embankment. However, accidental or intentional damage to the dam may also 

result in emergency conditions. The conditions have been grouped to identify the most likely 

emergency-level condition. The groupings are provided as guidance only. Not all emergency 

conditions may be listed, and the dam operator is urged to use conservative judgment in 

determining whether a specific condition should be defined as an emergency situation at the 

dam. 

Pre-existing conditions on this dam: There has been a small seepage area near the downstream 

toe on the north side of the release channel. This was first noticed in the 1990s, but has not 

changed since that time. 

Earth Spillway Flows 

Level 2—Potential dam failure situation; rapidly developing: 

1. Significant erosion or headcutting of the spillway is occurring, but the rate does not appear 

to threaten an imminent breach of the spillway crest that would result in an uncontrolled 

release of the reservoir. 

2. Flow through the earth auxiliary spillway is or is expected to cause flooding that could 

threaten people, homes, and/or roads downstream from the dam. 

Level 3—Urgent; dam failure appears imminent or is in progress: 

1. Significant erosion or headcutting of the spillway is occurring at a rapid rate, and a breach 

of the control section appears imminent. 

2. Flow through the earth auxiliary spillway is causing flooding that is threatening people, 

homes, and/or roads downstream from the dam. 

Embankment Overtopping  

Level 2—Potential dam failure situation; rapidly developing: 

1. The reservoir level is within 1 foot from the top of the dam. 

Level 3—Urgent; dam failure appears imminent or is in progress: 

1. The reservoir level has exceeded the top of the dam, and flow is occurring over the 

embankment. 
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Seepage and Sinkholes 

Level 2—Potential dam failure situation; rapidly developing: 

1. Cloudy seepage or soil deposits are observed at seepage exit points or from internal drain 

outlet pipes. 

2. New or increased areas of wet or muddy soils are present on the downstream slope, 

abutment, and/or foundation of the dam, and there is an easily detectable and unusual 

increase in volume of downstream seepage. 

3. Significant new or enlarging sinkhole(s) near the dam or settlement of the dam is observed. 

4. Reservoir level is falling without apparent cause. 

5. The following known dam defects are or will soon be inundated by a rise in the reservoir:  

 • Sinkhole(s) located on the upstream slope, crest, abutment, and/or foundation of the dam; 

or 

 • Transverse cracks extending through the dam, abutments, or foundation. 

Level 3—Urgent; dam failure appears imminent or is in progress: 

1. Rapidly increasing cloudy seepage or soil deposits at seepage exit points to the extent that 

failure appears imminent or is in progress. 

2. Rapid increase in volume of downstream seepage to the extent that failure appears imminent 

or is in progress. 

3. Water flowing out of holes in the downstream slope, abutment, and/or foundation of the 

dam to the extent that failure appears imminent or is in progress. 

4. Whirlpools or other evidence exists indicating that the reservoir is draining rapidly through 

the dam or foundation. 

5. Rapidly enlarging sinkhole(s) are forming on the dam or abutments to the extent that failure 

appears imminent or is in progress. 

6. Rapidly increasing flow through crack(s) eroding materials to the extent that failure appears 

imminent or is in progress. 

Embankment Movement and Cracking 

Level 2—Potential dam failure situation; rapidly developing: 

1. Settlement of the crest, slopes, abutments and/or foundation of the dam that may eventually 

result in breaching of the dam. 

2. Significant increase in length, width, or offset of cracks in the crest, slopes, abutments, 

and/or foundation of the dam that may eventually result in breaching of the dam. 

Level 3—Urgent; dam failure appears imminent or is in progress: 

1. Sudden or rapidly proceeding slides, settlement, or cracking of the embankment crest, 

slopes, abutments, and/or foundation, and breaching of the dam appears imminent or is in 

progress. 
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Glossary of Terms 

Abutment  That part of the valleyside against which the dam is constructed. 

The left and right abutments of dams are defined with the 

observer looking downstream from the dam. 

Acre-foot  A unit of volumetric measure that would cover 1 acre to a depth 

of 1 foot. One acre-foot is equal to 1,234 cubic meters. 

Berm  A nearly horizontal step (bench) in the upstream or downstream 

sloping face of the dam. 

Boil  A disruption of the soil surface due to water discharging from 

below the surface. Eroded soil may be deposited in the form of a 

ring (miniature volcano) around the disruption. 

Breach  An opening through the dam that allows draining of the 

reservoir. A controlled breach is an intentionally constructed 

opening. An uncontrolled breach is an unintended failure of the 

dam. 

Conduit  A closed channel (round pipe or rectangular box) that conveys 

water through, around, or under the dam. 

Control section  A usually level segment in the profile of an open channel 

spillway above which water in the reservoir discharges through 

the spillway. 

Cross section  A slice through the dam showing elevation vertically and 

direction of natural water flow horizontally from left to right. 

Also, a slice through a spillway showing elevation vertically and 

left and right sides of the spillway looking downstream. 

Dam  A barrier constructed for the purpose of enabling the storage or 

diversion of water diverted from a stream or an aquifer, or both 

and other works that are incidental to or necessary for the 

barrier. 

Dam failure  An uncontrolled release of all or part of the water impounded 

by the dam, whether or not caused by a collapse of the dam. 

Dam Owner Representative The person(s) with responsibility for the operation and 

maintenance of dam. 
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Drain  A water collection system of sand and gravel and typically pipes 

along the downstream portion of the dam to collect seepage and 

convey it to a safe outlet. The drains can be located in the toe, 

foundation or drainage blanket. 

Drainage area (watershed)  The geographic area on which rainfall flows into the dam. 

Drawdown  The lowering or releasing of the water level in a reservoir over 

time or the volume lowered or released over a particular period 

of time. 

Emergency  A condition that develops unexpectedly, endangers the structural 

integrity of the dam and/or downstream human life and property, 

and requires immediate action. 

Dam Emergency Plan  A formal document identifying potential emergency conditions 

that may occur at the dam and specifying preplanned actions to 

minimize potential failure of the dam or minimize failure 

consequences including loss of life, property damage, and 

environmental impacts. (BC Dam Safety Reg., Section 9) 

Evacuation map  A map showing the geographic area downstream of a dam that 

should be evacuated if it is threatened to be flooded by a breach 

of the dam or other large discharge. 

Filter  The layers of sand and gravel in a drain that allow seepage 

through an embankment to discharge into the drain without 

eroding the embankment soil. 

Freeboard  Vertical distance between a stated water level in the reservoir 

and the top of dam. 

Gate, slide or sluice   An operable, watertight valve to manage the discharge or 

regulation of water from the dam. 

Groin  The area along the intersection of the face of a dam and the 

abutment. 

Consequence classification  A system that categorizes dams (extreme, very high, high, 

significant, or low) according to the degree of their potential to 

create adverse incremental consequences such as loss of life, 

property damage, or environmental impacts of a failure or 

mis-operation of a dam.  

Height of dam  The vertical distance between the crest of the dam and the 

lowest point at the downstream toe, which usually occurs in the 

bed of the outlet channel. 
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Hydrograph  A graphical representation of either the flow rate or flow depth 

at a specific point above or below the dam over time for a 

specific flood occurrence. It can include inflow, outflow or a 

breach flow. 

Incident Commander  The highest predetermined official available at the scene of an 

emergency situation. 

Instrumentation  An arrangement of devices installed into or near dams that 

provide measurements to evaluate the structural behavior and 

other performance parameters of the dam and appurtenant 

structures. 

Inundation area or map  The geographic area downstream of the dam that would be 

flooded by a breach of the dam or other large discharge. 

Notification  To immediately inform appropriate individuals, organizations, 

or agencies about a potentially emergency situation so they can 

initiate appropriate actions. 

Outlet works  An appurtenant structure that provides for controlled passage of 

normal water flows through the dam. 

Persons in the immediate vicinity of the dam: 

  Considered the persons located immediately downstream and 

adjacent to the dam where available warning time is very limited 

(where local emergency authorities could not be expected to 

respond in time). 

Piping   The progressive destruction of an embankment or embankment 

foundation by internal erosion of the soil by seepage flows. 

Probable Maximum Precipitation (PMP) and Prob. Max. Flood (PMF): 

  The theoretically greatest precipitation (PMP) or resulting flood 

(PMF) that is meteorologically feasible for a given duration over 

a specific drainage area or at a particular geographical location. 

Reservoir  The body of water impounded or potentially impounded by the 

dam. 

Riprap  A layer of large rock, precast blocks, bags of cement, or other 

suitable material, generally placed on an embankment or along a 

watercourse as protection against wave action, erosion, or scour. 

Risk  A measure of the likelihood and severity of an adverse 

consequence. 
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Seepage  The natural movement of water through the embankment, 

foundation, or abutments of the dam. 

Slide  The movement of a mass of earth down a slope on the 

embankment or abutment of the dam. 

Spillway (main)  The appurtenant structure that provides the controlled 

conveyance of excess water through, over, or around the dam. 

Spillway (emergency)  An additional spillway, which usually has a crest elevation 

somewhat higher than the main spillway, designed to activate 

during extreme flood events to avoid overtopping the dam. 

Spillway capacity  The maximum discharge the spillway can safely convey with the 

reservoir at the maximum design elevation. 

Spillway crest  The lowest level at which reservoir water can flow into the 

spillway. 

Tailwater  The body of water immediately downstream of the embankment 

at a specific point in time. 

Toe of dam  The junction of the upstream or downstream face of an 

embankment with the ground surface.  

Top of dam (crest of dam)  The elevation of the uppermost surface of an embankment 

which can safely impound water behind the dam. 

 



OPERATION, MAINTENANCE & SURVEILLANCE PLAN 
 
Dam Name:   Water   Licence No.:    
Owner’s Name:       Phone #:    
Stream Name:  Reservoir Name:     
Dam Location: Latitude:    Longitude:  Map Sheet No.  
 
LIST INDIVIDUALS WHO ARE RESPONSIBLE FOR: 
  Name Title Phone # 
Operation:     
Maintenance:      
Inspections:     
Instrumentation:      

PHYSICAL DESCRIPTION: 
Dam Height:      Dam Type:      
Length:      Crest Width:      
Reservoir Capacity:    Reservoir Area:      
Spillway Capacity:    Design Flood Inflow:     
Watershed Area:     Purpose of Dam:     
Consequence Classification:     

ACCESS TO DAM: (describe road access to dam from nearest center, attach map to this Plan) 

             
             
             
             
             

LIST SIGNIFICANT STRUCTURES DOWNSTREAM OF DAM: (i.e., access road, railroad, 
subdivision etc.) 

      
      
      
      
      
       

Page 1 of 4 



LIST ALL HYDRAULIC WORKS: (i.e., spillway, outlet, stoplogs, gates, valves etc. (include 

capacity, dimensions, locations etc.)) 

      
      
      
      
      
      
      
       
 

LIST PROCEDURES FOR RESERVOIR OPERATION: (i.e., how is reservoir level controlled? 
what is the anticipated reservoir level for any given time of year? when are the drawdown and filling 
periods? what are the operation procedures during floods?) 

      
      
      
      
      
      
      
       
 
 
LIST  ALL ITEMS REQUIRING ROUTINE MAINTENANCE: (include type of maintenance to 
be performed, scheduling of maintenance, record keeping, etc.) 

      
      
      
      
      
      
      
       
 
 
 

Page 2 of 4 



LIST ALL INSTRUMENTATION, FREQUENCY OF MONITORING, AND METHOD OF 
RECORD KEEPING: (i.e., seepage measurement weir, reservoir level gauge, piezometers, etc.) 

      
      
      
      
      
      
      
       
 
 
 
LIST OF EQUIPMENT TO BE PERIODICALLY TEST OPERATED: (i.e., gates, valves, 
hoists, etc.  include frequency of test operation) 

      
      
      
      
      
      
      
       
 
 
 
LIST ALL COMPONENTS REQUIRING ROUTINE VISUAL INSPECTIONS: (include 
schedule) (e.g.  weekly, monthly, quarterly, annually etc.) 
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Page 4 of 4 

ANNUAL FORMAL INSPECTIONS BY OWNER: (include; time of year when performed, 
special items to be examined, reviewed, and/or test operated) 

      
      
      
      
      
      
      
       
 
 
ATTACH THE FOLLOWING INFORMATION TO THIS PLAN: 

• All dam design plans including as-built, if available. 
• A location map showing the dam location relative to major roads and/or communities. 
• All past inspection reports. 
• An inspection checklist. 
• A log showing repairs done and operating problems. 
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	Chelsea Mottishaw


	Dam Name: Bearhole Lake Weir
	Water  Licence No: 125250
	Owners Name: City of Dawson Creek
	Phone: 250-782-1793
	Stream Name: Kiskatinaw River
	Reservoir Name: Bearhole Lake
	Dam Location Latitude: 55.0439
	Longitude: -120.675
	Map Sheet No: P93/2
	Operation: Chelsea Mottishaw- Watershed Coordinator (250-782-1793)
	Maintenance: Chelsea Mottishaw- Watershed Coordinator (250-782-1793)
	Inspections: Chelsea Mottishaw- Watershed Coordinator (250-782-1793)
	Instrumentation: Chelsea Mottishaw- Watershed Coordinator (250-782-1793)
	Dam Height: 1.5m
	Dam Type: Sheet Pile Weir
	Length: 41.3m
	Crest Width: ~15m
	Reservoir Capacity: 1,356,850m3
	Reservoir Area: 163Ha
	Spillway Capacity: unknown
	Design Flood Inflow: unknown
	Watershed Area: 2570 Ha
	Purpose of Dam: Live Storage for City of DC
	Consequence Classification: Significant
	1: From Tumbler Ridge, drive north on Heritage Highway (HWY# 52). Travel 10 km to the Kiskatinaw Forest Service 
	2: Road (FSR)/Bearhole Lake Road and turn right. Continue 22.5 km until you arrive at the Bearhole Lake Provincial 
	3: Campground. From the boat launch, travel south-east approximately 2 km by boat to the weir at the outlet of the 
	4: lake. Alternate Winter Access: At km 18 of the FSR, travel down the Thunder Mountain Road to a seismic line at km 4. 
	5: Proceed from this point via snowmobile. Turn left and follow the seismic line for 2.5 km to site, see attached map.
	subdivision etc 1: - Bridge located at km 10 on the Kiskatinaw FSR from Highway 52 (east).
	subdivision etc 2: - Bridge located at km 4 on the Noel Road, accessed from Highway 52 (east)
	subdivision etc 3: - Bridge located at km 13 on the One Island Lake Road, accessed from Highway 52 (east)
	subdivision etc 4: 
	subdivision etc 5: 
	subdivision etc 6: 
	capacity dimensions locations etc 1: - Logboom upstream of weir
	capacity dimensions locations etc 2: - Spillway (outlet downstream of weir)
	capacity dimensions locations etc 3: - Butterfly valve located on the weir*
	capacity dimensions locations etc 4: - Slide Gate located on the weir*
	capacity dimensions locations etc 5: - Fish Ladder located on the weir*
	capacity dimensions locations etc 6: 
	capacity dimensions locations etc 7: 
	capacity dimensions locations etc 8: * See Engineered Plans for location of works
	periods what are the operation procedures during floods 1: The Bearhole Lake water level is controlled by the crest of the weir. In spring, the lake level is typically higher than 
	periods what are the operation procedures during floods 2: the height of the weir. In the past, by mid-late summer, the lake level drops down to crest height. Water levels in 
	periods what are the operation procedures during floods 3: the lake are dependent on convective storms, freshet (spring runoff), and evaporation rates. During the summer, 
	periods what are the operation procedures during floods 4: the Kiskatinaw River Watershed can be subject to dry weather patterns for a long duration. When this occurs, lake 
	periods what are the operation procedures during floods 5: levels may draw down below the weir crest. If a flooding event were to occur, city staff would monitor the lake 
	periods what are the operation procedures during floods 6: levels and the weir via camera through an online portal. Post flood, City staff would complete a dam inspection to 
	periods what are the operation procedures during floods 7: identify any areas of concern. Daily monitoring of lake levels and the weir are completed by City staff via camera 
	periods what are the operation procedures during floods 8: and online data transmission. Please see the attached document regarding water release trials.                          
	be performed scheduling of maintenance record keeping etc 1: Log boom - Spring/Summer- cables and booms are inspected post ice conditions. Monitor with camera daily. 
	be performed scheduling of maintenance record keeping etc 2: Fish ladder - Clearing of woody debris throughout summer and fall months. Monitor with camera daily.                
	be performed scheduling of maintenance record keeping etc 3: Spillway - Clearing of woody debris throughout summer. Monitor beaver acitivity on field visits and via camera daily. 
	be performed scheduling of maintenance record keeping etc 4: Slide gate - Annually exercise the slide gate. Routinely inspect the gate for ice and log damage.                                    
	be performed scheduling of maintenance record keeping etc 5:                     Summer/fall- clean out and visually inspect.                                                                                                        
	be performed scheduling of maintenance record keeping etc 6: Butterfly valve - Annually exercise valve.                                                                                                                            
	be performed scheduling of maintenance record keeping etc 7: Weir - Monitor with camera daily. Annually complete a dam inspection form. Check for seepage and damage;    
	be performed scheduling of maintenance record keeping etc 8:             especially on the downstream side where the ground is saturated.                                                                                      
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 1: Site surveillance is completed weekly using the on-site camera through the NEON web-based platform.  
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 2: Photos are downloaded daily and any deficiencies are noted in photo descriptions. 
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 3: - KPSI level and pressure transducer: Daily updates via online reporting.*
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 4: - Climate Station: 2 solar panels, 6-12v batteries, lufft compact weather station, tipping rain gauge, wind sensor.*
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 5: 
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 6: 
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 7: 
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 8: *Instrumentation is monitored daily and reports are sent through an online server daily
	hoists etc  include frequency of test operation 1: Please see previous page- "All items requiring Routine Maintenance"
	hoists etc  include frequency of test operation 2: 
	hoists etc  include frequency of test operation 3: 
	hoists etc  include frequency of test operation 4: 
	hoists etc  include frequency of test operation 5: 
	hoists etc  include frequency of test operation 6: 
	hoists etc  include frequency of test operation 7: 
	hoists etc  include frequency of test operation 8: 
	schedule eg  weekly monthly quarterly annually etc 1: Post Freshet- Formal and visual inspection of all equipment and structures at the weir.
	schedule eg  weekly monthly quarterly annually etc 2: Summer/ Fall- Field inspections monthly. Access is dependent on rain events.
	schedule eg  weekly monthly quarterly annually etc 3: Winter-  If conducting a release, field inspections will take place monthly. 
	schedule eg  weekly monthly quarterly annually etc 4: November to April - Site Surveillance using the on-site camera. 
	schedule eg  weekly monthly quarterly annually etc 5: Weekly- Monitoring with camera and weather station setup.
	schedule eg  weekly monthly quarterly annually etc 6: 
	schedule eg  weekly monthly quarterly annually etc 7: 
	schedule eg  weekly monthly quarterly annually etc 8: 
	special items to be examined reviewed andor test operated 1: Late spring-early summer- Formal inspection will be completed as water levels approach the
	special items to be examined reviewed andor test operated 2:                   weir crest height.
	special items to be examined reviewed andor test operated 3: Monitoring throughout the summer will take place as draw down occurs.
	special items to be examined reviewed andor test operated 4: Post flood even inspections.
	special items to be examined reviewed andor test operated 5: 
	special items to be examined reviewed andor test operated 6: 
	special items to be examined reviewed andor test operated 7: 
	special items to be examined reviewed andor test operated 8: 


