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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 2018.  As outlined in the permit, the following report will include the Annual 
Weir Inspection, Danger and Wildlife Tree Assessment, and lake profiling. Also included is a summary 
of Liminological Assessment and Fisheries Sampling of Bearhole Lake completed by Eco-Web Ecological 
Consulting (Eco-Web), and the Dam Consequence Classification completed by Kerr Wood Leidal (KWL).  

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 July / August 
Bi-annual shoreline observations Late July - early August 
Temperature and dissolved oxygen reading Post freshet and late summer 
Turbidity readings Pre and post instream works 
Trail maintenance Any time of year 
Bearhole Lake release trial Bi-Annual 
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. Bearhole Lake Hydrometrics 

The hydrometric regime of the Kiskatinaw River Watershed is very responsive to climatic variability. In 
2018, the Lake received a total of 383mm of precipitation with the largest event occurring July 19-22nd 
(178 mm). Freshet and ice melt began April 22nd and by May 5th, the majority of the lake had thawed. 
From freshet to June 21st, water levels remained above the weir. Precipitation events in July caused 
water levels to rise; however, water levels quickly fell below the weir by August 9th. 

Precipitation events through early fall led to lake levels once again rising above the weir crest, see  
Figure 1. At the time of this report, the City did not begin a winter release, as water levels were above 
the weir crest prior to winter ice cover and the Kiskatinaw River’s flows were well above average winter 
discharges at the Water Survey of Canada Farmington Hydrometric station. 

https://wateroffice.ec.gc.ca/report/real_time_e.html?mode=Graph&type=&stn=07FD001&startDate=2018-10-01&endDate=2018-12-11&prm1=46&y1Max=&y1Min=&min1=1&mean1=1&prm2=47&y2Max=&y2Min=
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When comparing Bearhole Lake’s 2018 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 larger precipitation events, see Appendix II, Figure 2. 

2. Dam Safety- Bearhole Lake Weir (Kerr Wood Leidal & City) 

On August 7th, City staff and the Provincial Dam Safety Officer (R. Pauls) visited the Bearhole Lake Weir 
to complete the first Dam Safety Audit, see Appendix IV. Deficiencies noted at this visit included:  

• Erosion of the stream bed directly downstream of the weir 
• Minor left bank erosion 
• Beaver activity downstream of the weir 
• Floating buoys and log boom pulled apart  
• Fish ladder performance issues 
• Corrosion of the sheet piling  
• Consequence Classification assessment required 

 
To further identify the level of these deficiencies, Kerr Wood Leidal (KWL) was hired to complete the 
annual dam inspection and a Dam Consequence Rating. At the time of this report, a draft dam 
consequence rating of Significant has been identified by KWL, see Appendix IVb. The final report will be 
forwarded to Dam Safety for comment.  
 
Operational deficiencies, such as the log boom, were immediately addressed by City staff, see Appendix 
Id for an outline of all field work, and Appendix IVc  for the Annual Dam Inspection.  

3. Danger Tree Assessment (City) 

The Danger Tree Assessment was completed by Chelsea Mottishaw, certified assessor, on September 
26th, 2018. 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. Fifteen trees were 
identified in the area, four of which were determined to be dangerous; Tree 2, 8, 13, and 15.  

In 2017, one tree (#8) was identified as dangerous within the target area at the Bearhole Lake site. No 
human falling of the danger trees was completed by provincial staff members. Previous danger tree, 
Tree 8, still poses a potential danger to workers.  Tree #15 poses a threat to City staff and infrastructure.  
The City requests, that Trees 2, 8, and 15 are fallen by the Province. If this cannot be completed, the City 
can hire a contractor to complete the falling. The City did not assess the campground or the boat launch, 
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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. 

See Appendix IV for the complete Danger Tree Assessment.  

4. Bearhole Lake Fish Ladder (Eco-web, City, Provincial Staff & KWL) 

In 2018, the City was planning on obtaining engineering support to begin design modifications to the 
Bearhole Lake Fish ladder; however, in response to Provincial staff concerns over the health of Bearhole 
Lake’s fish stock, a liminological assessment and fisheries sampling was completed by Eco-Web in 
August of 2018.  

The methodology used for the Fish Sampling program was adopted from Anderson’s 2002 report for 
data comparison. After two days of fish sampling, results indicate a healthy population of perch and 
pike. Declines were noted in the abundance of largescale suckers, especially in the juvenile/immature 
fish.  This decline could have been attributed to fish net sizing, Pers. Comm. R.Elsner. One Rainbow trout 
was caught during the sampling.  

This work will serve as supporting information for the design of the fish ladder modifications, as well as a 
baseline for any future works.  

September 24th, City staff met with Provincial Fisheries and Park Staff to discuss the outcome of the 
report and next steps. All who attended agreed that 2019 would be used as a planning year to create 
the fish design and to receive all necessary authorizations from the province as outlined in the PUP. 
Subsequently, the City hired KWL to begin on fish design plans. At the time of this report, initial project 
discussions have begun and a contract to commence design services has been agreed upon. The 
proposal was sent through to Provincial staff for comment on Nov. 14th. One reply was received from M. 
Lavallee noting the contract was in alignment with the September 24th discussions.  

See Appendix III for Eco-Web’s complete Fisheries Sampling and Appendix V for Fish Ladder 
Communications and contracts.  

5. Water Quality (City) 

As per section 6(e), dissolved oxygen and temperature readings were taken in  May and late August at 
Bearhole Lake’s Sampling location, Appendix I, Table 1. These readings prior to September 2015 were 
collected at 55.05276°N, -120.68828°W. 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 (10 m; 55.0497°N, -
120.689856°W), Appendix II, Figure 4. It should be noted that in 2017, the readings were collected from 
the old location (55.05276°N, -120.68828°W), as new staff were unaware of the new location.  

In 2018, additional dissolved oxygen and temperature readings were collected downstream of the weir 
to assess fish habitat suitability. 
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Safety and Emergency Preparedness 

The City of Dawson Creek reviews and updates (if required) the Weir Operation Management Plan, the 
Dam Emergency Plan (DEP) and the Operation, Maintenance & Surveillance Plan (OMS) at least once 
annually.  

Copies of the updated safety documents can be viewed in Appendix VI. 

Summary 

In 2018, the City completed a dam consequence classification, hazard tree assessment, and continued 
to collect Bearhole Lake hydrometric, climate, and liminological data. Eco-Web was contracted to 
complete the Liminological Assessment and Fisheries Sampling, and Kerr Wood Leidal was contracted 
to move forward with fish passage design services.  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. 
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Appendices 

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

2018; 

Table 2, Little Bearhole Lake Temperature and Dissolved Oxygen Profiling, Eco-Web, July 2017; and, 

Table 3, Little Bearhole Lake Temperature and Dissolved Oxygen Profiling, City of Dawson Creek, 
February 2018.  

Table 4, 2018 Field Work completed by the City of Dawson Creek and Contractors, December 2018.  

Appendix II: Figures 
Figure 1, Average daily temperature average daily precipitation and the relative water level to Bearhole 

Lake weir from January to December 2018, City of Dawson Creek, December 6, 2018; 
Figure 2, Relative water level to Bearhole Lake Weir from January to December 2018, City of   
 Dawson Creek, December 2018; 
Figure 3, Bearhole Lake Dissolved Oxygen and Temperature Sampling Points, Google Earth,   
 December 2018; and, 
Figure 4, Bathymetric Map of Bearhole Lake, Peace Country Technical Services Ltd., November   

2017. 

Appendix III: Reports 
Eco-Web (2018) Bearhole Lake Liminological Assessment and Fisheries Sampling of Bearhole Lake, Eco-

Web Ecological Consulting Ltd., October 9, 2018. 
 

Appendix IV: Assessments and Inspections 
a. Danger Tree Assessment, City of Dawson Creek, September 2018. 
b. Bearhole Lake Dam Consequence Classification Review, Kerr Wood Leidal, December 2018.  
c. Bearhole Lake Annual Dam Inspection, Kerr Wood Leidal, September 2018.  

 

Appendix V: Bearhole Lake Fish Ladder  
a. Mottishaw, Chelsea. “Re: Bearhole Lake Fish Passage” Message to Michel Lavallee, Rick Elsner, and 

Mike Friars, November 14, 2018. 
b. Bearhole Lake Fish Passage Design Services, Kerr Wood Leidal, November 2018. 

Appendix VI: Emergency and Safety Procedures 
a. Weir Operation Management Plan, City of Dawson Creek, December 2018; 
b. Dam Emergency Plan, City of Dawson Creek, December  2018; and, 
c. Operation, Maintenance & Surveillance Plan, City of Dawson Creek, December 2018. 
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Table 2, Little Bearhole Lake Temperature and Dissolved Oxygen Profiling, Eco-Web, July 2017; and, 

Table 3, Little Bearhole Lake Temperature and Dissolved Oxygen Profiling, City of Dawson Creek, February 2018.  

Table 4, 2018 Field Work completed by the City of Dawson Creek and Contractors, December 2018.  

 



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 

Sampling Locations 
            

  

New Bearhole  55.0497°N, -120.689856°W  
          

  

Old Bearhole 55.0528°N, -120.68828°W                       
 



 

Table 2: 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 3: Little Bearhole Lake Temperature and Dissolved Oxygen Profiling, City of Dawson Creek. 

Over Wintering Liminological Sampling 

Date Sampling 
Location Time Ice 

thickness Parameter 
Depth 

0 0.4 0.5 0.75 

22-02-
2018 

1 12:28 0.4cm 
Temperature (°C) Ice -0.2 0 - 
Dissolved Oxygen 

(mg/L) - 13.13 10.95 - 

2 13:05 0.45 
Temperature (°C) Ice 0.2 0.3 0.6 
Dissolved Oxygen 

(mg/L) - 9.02 7.37 6.5 

3 13:35 0.40 
Temperature (°C) Ice 0.3 0.4 1 
Dissolved Oxygen 

(mg/L) - 7.71 7.51 5.78 

Sampling Location 1 55.043043N, -120.672793W 
   

  

Sampling Location 2  55.042500N, -120.665600W 
   

  

Sampling Location 3 55.039860N, -120.664720W         
 

Table 4: 2018 Field Work completed by the City of Dawson Creek and Contract support, Dec. 2018. 

2018 Bearhole Lake Field Work 
 

Date 
 

Company 
Maintenance/ 

Operation/ 
Surveillance 

 
Description of work 

22-Feb-2018 PCTS/City O • Monitoring of dissolved oxygen & 
temperature of liminological station and 
downstream of the weir  

20-Mar-2018 PCTS/City 
 

M/O, water 
balance 

• Installed water level loggers at the south 
inflow and the west inflow 

3 & 4 -April-
2018 

PCTS/City 
 

M, water 
balance 

• Collected data from the west inflow 
including water level and discharge 

16-May-2018 PCTS/City M, water 
balance 

• Installed water level logger at the north 
inflow.  



• Collected flow data at the north inflow, 
the outlet (weir), and south inflow. 

• Inspected buoys and log boom 
• Cleaned out fish ladder 

23-May-2018 City M/O, water 
balance 

• Collect temperature and dissolved 
oxygen profiling from limnological 
station 

• Collected flow data from north, west, 
inflow, as well as the weir outlet.  

• Cleaned out fish ladder 
2 & 3- Aug- 
2018 

Eco-web Fish Passage • Liminological & Fish Assessment 
• Collection of fish species for eDNA 

primer 
7-Aug-2018 Dam Safety 

Officer/City 
Dam Safety • Dam Safety Audit by the DSO 

• Installation of Dam Safety Sign 
8-Aug-2018 City Water balance • Attempted north flow access- wasp sting 

• West inflow photos 
9-Aug-2018 PCTS/City M/S/O • Repaired the log boom 

• Climate station maintenance 
27-Aug-2018 City M/O • Exercised butterfly vale on weir 

• Completed dam inspection at weir 
• Cleaned out fish ladder, removed brush 

from weir access trail 
28-Aug-2017 PCTS/City M/O, water 

balance 
• Collected temperature and dissolved 

oxygen readings at deepest location in 
lake  

• Completed a survey, flows and water 
level downloads at the north, south, and 
west inflows. 

26-Sept-2018 City/ KWL Dam Safety/ 
Operations 

• Annual Dam Inspection completed by 
KWL 

• Data Collection for Dam Consequence 
Rating at weir and downstream to river 
outlet 

• Completed Danger and Wildlife Tree 
Assessment 

• Cleaned out fish ladder 
4-Oct-2018 PCTS/City M/O, water 

balance 
• Winterized equipment and climate 

station at the weir 
• Collected flow measurements and 

completed surveys at the weir, west 
south inflows 

• Cleaned out fish ladder 
26-Oct-2018 PCTS/City O, water 

balance 
• Collected flow measurements and 

completed surveys at the south and west 
inflows 



 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX II – Figures 
 
Figure 1, Average daily temperature average daily precipitation and the relative water level to Bearhole Lake weir 

from January to December 2018, City, Dec. 6, 2018 
 
Figure 2, Relative water level to Bearhole Lake Weir from January to December 2018, City, Dec. 2018 
 
Figure 3, Bearhole Lake Dissolved Oxygen and Temperature Sampling Points, Google Earth, Dec. 2018 
 
Figure 4, Bathymetric Map of Bearhole Lake, Peace Country Technical Services Ltd., Nov. 2017 

 



Appendix II: Figures 

 

Figure 1:2018 Bearhole Lake Water Level & Temperature, City of Dawson Creek 2018. 

 

Figure 2: Bearhole Lake Water Levels relative to weir crest "0" City of Dawson Creek, December 2018. 
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Figure 3: Bearhole Lake Dissolved Oxygen and Temperature Sampling Points, Google Earth, August 2018.  



 

Figure 4: Bathymetric Map of Bearhole Lake, Peace Country Technical Services 2017. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX III – Reports 
 
Eco-Web (2018) Bearhole Lake Liminological Assessment and Fisheries Sampling of Bearhole Lake, Eco-Web 

Ecological Consulting Ltd., October 9, 2018. 
 



 

Eco-Web Ecological Consulting Ltd. 
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EXECUTIVE SUMMARY 
Eco-Web Ecological Consulting Ltd. was contracted by the City of Dawson Creek to complete a limnological 
assessment and a fisheries sampling and inventory study in Bearhole Lake, with methodology modelled 
after a previous study conducted in 2002 (Anderson 2004) for data comparison.  The goal of this project 
was to determine whether the current fish populations in Bearhole Lake are healthy, with a focus on yellow 
perch (Perca flavescens) and northern pike (Esox Lucius).  

The field assessment occurred from August 2nd to August 3rd, 2018 and the fish sampling results indicate a 
healthy population of yellow perch and northern pike exist in the lake with a range of age classes and sizes. 
Declines were noted in the overall abundance of largescale sucker (Catostomus macrocheilus) with a noted 
lack of juvenile/immature (<400 mm) fish present. Only one rainbow trout (Oncorhynchus mykiss) was 
captured during the fish collection which confirms that rainbow trout are living within Bearhole Lake but at 
low densities. 

This Executive Summary should be interpreted in conjunction with the following report. 
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INTRODUCTION 
The City of Dawson Creek retained Eco-Web Ecological Consulting Ltd. (Eco-Web) to complete a 
limnological study and a fisheries sampling and inventory study in Bearhole Lake.  The City of Dawson 
Creek requested that the fish sampling follow the methodology that was completed by the BC Ministry of 
Water, Land and Air Protection in 2002 (Anderson 2004) and compare the collected data. The basic outline 
of the sampling methodology was as follows: 

• Deploy two 300-foot 6 panel standard experimental gill nets (one floating and one sinking) with a 12-
13 hour soak time at specified locations (Anderson 2004) within the lake. 

• Conduct angling efforts targeting rainbow trout, yellow perch, and northern pike. 
• Collect data on all captured fish including fork length, weight, sex, maturity, and stomach contents. 
• Collect age structures from a representative sample of northern pike and yellow perch (scales, 

cleithra and/or opercula) to have accurate age analyzes performed in order to complete an analysis 
of length-at-age relationship. 

• Complete a duplicate limnological station at the identified location (Anderson 2004). 
• Utilize the previously established benchmarks to record water levels (Anderson 2004). 
• Compile data into a comprehensive report and compare recent data against findings of previous 

surveys on Bearhole Lake. 

 
FIGURE 1 – OVERVIEW MAP  
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BACKGROUND  
The City of Dawson Creek holds a water use license to withdraw water from the Kiskatinaw River to provide 
potable water for the City. An additional permit was granted to construct a 1.5m high by 30m wide weir 
across the Bearhole Lake outlet to increase the water level by 0.84m in 2009. The intent of this reservoir 
was to provide additional water volume during the Kiskatinaw River’s low-flow periods. The City of Dawson 
Creek has conducted several studies to assess the impacts of the weir on the Bearhole Lake system as well 
as the efficiency of the Denil Fish Ladder installed at the weir.  

This study was completed at the request of the BC Government’s Ministry of Forest Land and Natural 
Resource Operations and Rural Development (FLNRORD) to provide additional data to assess the impacts 
of future modifications of the weir/fish ladder.  

Yellow Perch (Perca flavescens), Northern Pike (Esox lucius), Rainbow Trout (Oncorhynchus mykiss), 
Burbot (Lota lota), Largescale Sucker (Catostomus macrocheilus), White Sucker (C. commersonii), and 
Brook Stickleback (Culaea inconstans) have historical observations in Bearhole Lake (Anderson 2004). 

METHODOLOGY 
All methods were modelled after Anderson’s 2002 field study (report issued in 2004), as request by the City 
of Dawson Creek for data comparison.  

On August 2nd and 3rd 2018, project biologists Landon Wilson, Ted Euchner and Valerie Schmidt 
completed a limnological assessment, fish sampling and habitat evaluations of Bearhole Lake. 

The limnological assessment was completed on August 2nd at 1051hrs, at Anderson’s established location 
used in 2002 at Universal Transverse Mercator (UTM) 10V-647689-6102736.  

Both reference points for the established benchmarks (Anderson 2004) were visited, but unfortunately 
neither placemark could be located due to suspected trees falling, therefore no data was recorded. A new 
benchmark was established and geo-referenced at UTM 10V-0646480-6102720, and its height above the 
surface of the lake determined.  

Angling was conducted during the day on August 2nd from approximately 1130 hrs to 1400 hrs. During this 
time 6 yellow perch and 14 northern pike were caught, and fork length, weight and age information was 
obtained for each fish. 

In the evening of August 2nd, the positions of the gillnets used by Anderson in 2002 were replicated, and 
one floating and one sinking monofilament gillnet were set at 1745 hours and 1800 hours respectively.  
Each was a standard 6 panel experimental gang gillnet spanning 300 ft. On August 3rd the floating gillnet 
was retrieved at 0730 hours for a soak time of 13.75 hours, and the sinking gillnet was retrieved at 0830 
hours for a soak time of 14.5 hours. The shore end of the floating gillnet was recorded at UTM 10V-
0646995-6102317, and the shore end of the sinking gillnet at UTM 10V-0647296-6102412.  

From the fish captured in the gillnets, fork length, weight, age and stomach contents were recorded for each 
northern pike, yellow perch and rainbow trout. Only length, weight and stomach contents were recorded for 
each largescale sucker.  

The fish length-weight relationships and length-frequency distributions of this studies data was compared to 
Anderson’s 2004 data and is included in the following figures and discussion below.   
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RESULTS 
UNNAMED LAKE DOWNSTREAM OF THE WEIR AT BEARHOLE LAKE 

Alias……………………………… None 
Location…………………………. 24Km East South East of Tumbler Ridge, BC 
UTM……………………………….NAD 83 10V E647677 N6102736 
Management Unit ……………….7-20 
NTS ……………………………….93P/2 
Watershed Code…………………232 
Surface Area …………………….157.7 ha 
Perimeter ………………………...7650 m 
Shoal area above 6m contour ...70 % 
Maximum Depth ………………...11.0 m 
Mean Depth…………………….. 4.5 m 
Elevation………………………….1050 m 

 

Bearhole Lake is located approximately 20km east-south-east of Tumbler Ridge and is the headwaters of 
the Kiskatinaw Watershed.  The Kiskatinaw Watershed in turn is the drinking water supply for Dawson 
Creek and the surrounding rural areas. Previously, there was a 1.5m high by 30m wide weir built on the 
outlet of Bearhole Lake in 2009 to increase the water level by 0.84m, and therefore boost water volume 
during Kiskatinaw’s low-flow periods. 

The weather conditions over the duration of the field assessment are described below. 
• August 2, 2018 – Clear skies and sunny, with a strong westerly wind starting at 1100 hours resulting 

in white cap conditions across the lake. The peak daily temperature was 19oC.  
• August 3, 2018 – Overcast with sunny breaks, with a strong westerly wind starting at 0830 hours 

resulting in white cap conditions across the lake. The peak daily temperature was 19oC.  
 
Figure 2-4 below illustrates the air temperature, water level, and water temperature data captured form the 
weir monitoring station at Bearhole Lake during two-day field study. 
 

 
FIGURE 2 - AIR TEMPERATURE AT WEIR  

 
FIGURE 3 – WATER LEVEL AT WEIR IN METERS (NOTE 0.786 IS THE WEIR CREST) 

 
FIGURE 4 –WATER TEMPERATURE IN DEGREES CELSIUS AT WEIR 
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Benchmark 
In Anderson’s 2004 study, it was noted that the previously established benchmark, which was located on 
the small island in the south eastern end of the lake at UTM 10V-0648495-6102325, was on a burnt and 
dead spruce tree. When our crew visited the location in 2018, the benchmark could not be found, and it is 
believed that the tree has since fallen over. Therefore, no data could be recorded at this site. 

Unfortunately, the second benchmark that was established by Anderson at UTM 10V- 0646724-6102883, 
could not be located either. It is suspected that the tree was cut down, since the tree was within the 
campsites on the North West side of the lake and there were multiple tree stumps observed in the vicinity of 
the UTM co-ordinates provided.  

Due to the historical benchmark’s disappearance, a new benchmark was established on the shoreline of the 
Northwestern corner of the lake. It is located at UTM 10V-0646480-6102720 and marked with an eyebolt on 
a spruce tree with a 40 cm diameter at breast height, which has a blaze on the south eastern side facing the 
lake. The tree is directly on the shoreline, and at the time of placement was slightly overhanging the water 
meaning one could find the height above the surface of the lake by measuring directly down to the water 
level. The bottom of the eyebolt was 99.8 cm above water level at the time of placement. 

It should be noted that at the time of the assessment the water level was high and cresting over the weir, as 
identified in Figure 3.  This high-water level was a result of a large rain event that occurred during June 19 
and 20, 2018. 

Limnological Station 
The limnological assessment was completed at 1051 hours on August 2nd, near Anderson’s (2004) 
established location, and was geo-referenced at (UTM) 10V-647689-6102736.  A YSI multi-parameter 
meter was used to collect the water quality parameters at 1 meter intervals starting at the water’s surface.  
The pH was 6.3 at 10 m depth, and 7.6 at the surface, while the conductivity ranged between 218 µS/cm 
and 301 µS/cm from 10 m depth to the surface respectively.  The water temperature ranged between 
8.10°C and 15.02°C while the dissolved oxygen ranged between 3.33 and 9.68mg/L from 10 m depth to 
surface level respectively. The temperature and dissolved oxygen profile can be seen in Figure 5 and the 
full results of the YSI readings are identified in Appendix I. An 8 inch secchi disk was used to determine the 
water clarity.  The water colour was considered clear, with a Secchi depth of 2.3m. 

 

 

 

 

 

 

 

 

 

 
 

FIGURE 5 – DISSOLVED OXYGEN AND TEMPERATURE PROFILE AT LIMNOLOGICAL STATION 
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Fish Sampling 
Fish sampling efforts resulted in 102 fish being captured over the two day study. The fish capture 
breakdown is represented in Table 1.  All of the fish sampling field data can be viewed in Appendix II. 
TABLE 1 – FISH SAMPLING RESULTS 

 

 

Angling 
On August 2nd angling efforts occurred from approximately 1130 hrs to 1400 hrs.  The angling efforts 
consisted of two people fishing out of a boat using a cast and retrieve method following the BC sport fish 
regulations.  Due to the strong westerly winds and white cap conditions across the Lake angling efforts were 
limited to the sheltered bays in the north and southern arms of the Lake.  Various size spinner baits and 
spoons with varying color patterns were used.  Due to the strong winds angling efforts focused on specific 
sheltered habitat along the littoral zone that would likely hold northern pike and yellow perch.  More 
specifically, edges of weed lines, overhanging trees, downed trees, deeper pockets, and breaks in the weed 
beds were targeted.  Unfortunately, the wind conditions didn’t allow for more open water fishing where the 
potential to catch rainbow trout was thought to be higher.  In total 14 northern pike and 6 yellow perch were 
captured through angling efforts. The angled fish were measured, weighed, scale samples collected for 
aging and all fish were released alive. 

The largest northern pike captured during angling measured/weighed 670 mm/1910 g and was 8 years old, 
and the smallest measured/weighed 390 mm/390 g and was 4 years old. The largest yellow perch captured 
during angling measured/weighed 290 mm/340 g and was 7 years old, and the smallest measured/weighed 
195 mm/90 g and was 4 years old. These ages also represent the maximum and minimum age of each 
species that was captured during angling. 

Gillnets 
The floating gillnet was set at 1745 hrs on August 2nd and the net was retrieved at 0730 hrs the next day 
resulting in a soak time of 13.75 hrs. There were 21 northern pike and 6 largescale suckers caught in the 
floating gillnet.  The sinking gillnet was set at 1800 hrs on August 2nd and retrieved the next day at 0830 hrs 
the next day for a soak time of 14.5 hrs. There were 18 yellow perch, 16 northern pike, 20 largescale 
suckers, and 1 rainbow trout caught in the sinking gillnet. 

All fish captured in the gillnets were dead upon retrieval. The largest northern pike captured through 
gillnetting was a female and measured/weighed 652 mm/1480 g and was 8 years old, and the smallest was 
also a female and measured/weighed 355 mm/350 g and was 5 years old. The largest yellow perch 
captured through gillnetting was a female and measured/weighed 284 mm/350 g and was 8 years old, and 
the smallest measured/weighed 171mm/<10 g and was 4 years old. These ages also represent the 
maximum and minimum age of northern pike and yellow perch captured in gillnets. The largest largescale 
sucker captured through gillnetting was a female and measured/weighed 509 mm/1870 g and the smallest 
was also a female and measured/weighed 406 mm/1010 g.  The only rainbow trout captured was a male 
and measured/weighed 277 mm/270 g and was 3 years old. 

Fish Species Sinking Gillnet Floating Gillnet Angling Total Total 
Catch % 

Northern Pike 16 21 14 51 50 
Largescale Sucker 20 6 0 26 25 
Yellow Perch 18 0 6 24 24 
Rainbow Trout 1 0 0 1 <1 
Total 55 27 20 102 100 
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The combined fish capture data from both gillnetting and angling is identified in the figures below. 

 
FIGURE 6 – NORTHERN PIKE LENGTH-FREQUENCY DISTRIBUTION, BEARHOLE LAKE 2018 

 

 
FIGURE 7 – YELLOW PERCH LENGTH-FREQUENCY DISTRIBUTION, BEARHOLE LAKE 2018 
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FIGURE 8 – LARGESCALE SUCKER LENGTH-FREQUENCY DISTRIBUTION, BEARHOLE LAKE 2018 

 

 
FIGURE 9 – NORTHERN PIKE LENGTH-WEIGHT RELATIONSHIP, BEARHOLE LAKE 2018 

0

5

10

15

20

25

30

35
Fr

eq
ue

nc
y 

(%
)

Fork Length (mm)

n=26



10 

 

 
FIGURE 10 – YELLOW PERCH LENGTH-WEIGHT RELATIONSHIP, BEARHOLE LAKE 2018 

 

 
FIGURE 11 – COMPARISON OF LARGESCALE SUCKER LENGTH-WEIGHT RELATIONSHIP, BEARHOLE LAKE 2002 & 2018 
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FIGURE 12 – FORD-WALFORD FOR NORTHERN PIKE, BEARHOLE LAKE 2018 

 

 
FIGURE 13 – NORTHERN PIKE AGE-FREQUENCY DISTRIBUTION, BEARHOLE LAKE 2018 
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FIGURE 14 – NORTHERN PIKE LENGTH-AT-AGE RELATIONSHIP, BEARHOLE LAKE 2018 

 

 
FIGURE 15 – YELLOW PERCH AGE-FREQUENCY DISTRIBUTION, BEARHOLE LAKE 2018 
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FIGURE 16 – YELLOW PERCH LENGTH-AT-AGE RELATIONSHIP, BEARHOLE LAKE 2018 

 

INCIDENTAL OBSERVATIONS 
One visual observation of a beaver was recorded, and evidence of beaver activity was present around the 
lake by way of fresh cut saplings on shore and floating in the lake, recent beaver dam activity at inlet A and 
B, and several beaver runs up from the lake through the riparian areas.  

Two bald eagles were observed soaring, resting and fishing in and around Bearhole Lake.  Several 
waterfowl were observed on the lake including common loon’s, goldeneye’s, mallard’s, American wigeon’s, 
grebes, and mergansers. 

Numerous fishes were observed surfacing and rising out of the water during the course of the field 
assessment.  Due to the suspicions of rainbow trout in the lake the field crew was keen to note any rising 
fish and try to determine the species. Eleven sightings of rising fish were observed however positive 
identification was difficult and none of the surfacing fish were positively identified.  The field crew 
hypothesized that the rising fish were rainbow trout and northern pike. 
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DISCUSSION 
In this section we will provide some comparisons between Anderson’s 2002 study data and this current 
2018 data. The first comparison as represented in Table 2 and Table 3 is that of Anderson (2004) Fish 
Sampling Summary compared to this study’s fish sampling summary. 

TABLE 2 – ANDERSON 2004 FISH SAMPLING SUMMARY 

 
  *Species: NP=Northern Pike, YP=Yellow Perch, CSU=Largescale Sucker, BB=Burbot, BSB=Brook Stickleback 

TABLE 3 – ECO-WEB 2018 FISH SAMPLING SUMMARY 

Sampling 
Location 

Sampling 
method 

Effort  Species* Total 
Captured 

CPUE 
(Fish/hr) 

Range of 
Fork Length 
(mm) 

Range of 
Weight (g) 

Bearhole Lake Gillnet Sinking 14.5 
hrs 

NP 

YP 

CSU 

RT 

Total 

16 

18 

20 

1 

55 

1.10 

1.24 

1.38 

0.07 

3.79 

355-652 

171-284 

409-509 
 
277 
 

150-1540 

<1-370 

850-1870 

270 

Gillnet Floating 13.75 
hrs 

NP 

CSU 

Total 

21 

6 

27 

1.52 

0.44 

1.97 

421-618 

406-497 

550-1590 

1010-1780 

Angling** 2.5  
hrs 

NP 

YP 

Total 

14 

6 

20 

5.6 

2.4 

8 

390-670 

192-290 

390-1910 

90-340 

 
*Species: NP=Northern Pike, YP=Yellow Perch, CSU=Largescale Sucker, RT=Rainbow Trout 
**Angling refers to 2 persons actively fishing out of one boat. 
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Table 2 and 3 illustrate that the number of northern pike and yellow perch captured by means of gillnetting 
is similar between the two studies. Anderson (2004) captured 44 northern pike and 15 yellow perch and 
Eco-Web captured 37 northern pike, 18 yellow perch.  However, Anderson captured 46 largescale sucker 
compared to Eco-Web’s 26 largescale sucker which is a 44% decrease in largescale sucker catch.  There 
was also a discrepancy in Angling capture rates between the two studies.  Anderson never stated how 
much time was spent angling but he did state that only one northern pike was captured.  Eco-Web’s Angling 
efforts resulted in 14 northern pike and 6 yellow perch being captured. Based on Eco-Web’s angling Catch 
per Unit Effort (CPUE) of 8 fish/hour, Bearhole Lake would be considered a favourable recreational fishery 
(Heidt 2009). 

Northern Pike 
The results of this sampling effort suggest that the northern pike population in Bearhole Lake is healthy with 
a range of age classes and sizes.  In comparison with Anderson’s (2004) study, there does not appear to be 
any significant change to the northern pike population or distribution within Bearhole Lake. 

The northern pike from this study comprised 50% of the total catch compared to Anderson’s 42.5%. 

The length-weight relationship of the northern pike is defined by the equation W=(3E-05)*L2.7657, which 
indicates they are becoming slightly less rotund as they increase in length. This is consistent with the 
length-weight relationship of northern pike as observed in Anderson’s (2004) study which observed the 
same trend.  

Out of the 37 northern pike captured in the gillnets; 20 had juvenile yellow perch in their stomach, 12 had 
empty stomachs and 5 had undistinguishable stomach contents. Only 2 juvenile largescale sucker were 
found in the stomach contents and were mixed in with the yellow perch stomach contents of two northern 
pike. 

Yellow Perch 
The results of this sampling effort confirm that the yellow perch population in Bearhole Lake is healthy with 
a range of age classes and sizes.  In comparison with Anderson (2004) study, there does not appear to be 
any significant change to the yellow perch population or distribution within Bearhole Lake. 

The yellow perch from this study comprised 24% of the total catch compared to Anderson’s 13.2%.  

The length-weight relationship of yellow perch is defined by the equation W=(2E-06)*L3.35, which indicates 
they are becoming slightly more rotund as they increase in length. This differs when compared to 
Anderson’s (2004) study which indicated they were becoming slightly less rotund with increasing length, as 
indicated by the defining equation W=(2E-06)*L3.3478.  

Largescale Sucker 
The length-weight relationship of the largescale sucker is defined by the equation W=(7E-06)*L3.1159, which 
indicates they become slightly more rotund with increasing length. This is consistent with the findings of 
Anderson’s (2004) study. However, the largescale sucker from this study comprised 25% of the total catch 
compared to Anderson’s 43.4%. The results of this sampling effort identify a decrease in the number of 
largescale sucker captured compared to Anderson’s (2004) study, approximately 44% less.  Furthermore, 
the largescale sucker captured in this study reflect a greater distribution of larger fish with fewer 
smaller/juvenile largescale sucker being captured.  More specifically, in the Anderson (2004) study 22% of 
the largescale sucker captured were under 400 mm in length.  In this study no largescale sucker under 400 
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mm fork length were captured.  Aging of largescale sucker was not completed in this or the previous studies 
so age comparisons cannot be made only size and relative abundance comparisons. As such, Figure 9 
above illustrates the largescale sucker size comparisons between the Anderson (2004) study and this 
study.  

It should also be noted that only two northern pike had juvenile largescale sucker in their stomach contents 
and 20 northern pike had juvenile yellow perch in their stomachs.  This finding further suggests that fewer 
juvenile largescale sucker may be present within Bearhole Lake as largescale sucker is cited to be an 
important prey for piscivorous species such as northern pike. 

Little is currently known about largescale suckers; however, multiple pieces of literature can assist in 
understanding sucker habitat and migration requirements. Dauble (1986) states that both sexes of 
largescale sucker mature near 400 mm fork length which is usually between 6-9 years of age and peak 
spawning occurs in late May and June at water temperatures from 12-15 oC and largescale suckers have 
been reported to reach the age of 15 years. It has been cited that largescale sucker can complete their life 
cycle in a lacustrine setting, but it is also cited that largescale sucker are highly migratory and some 
populations rely on a riverine setting in order to complete their life cycle. Roberge and Slaney (2001) identify 
that largescale sucker spawning usually takes place in streams but may take place in shallow margins of 
lakes.  Geen (1958) states that large scale suckers living in a lake setting primarily spawn in outlet streams. 
Dauble (1986) characterized the Columbia River largescale sucker population as “highly mobile,” with some 
fish moving in excess of 60 km and the effects of dams on largescale populations is unknown. McEvoy 
(1998) states that little research has been done on largescale suckers but telemetry studies have 
demonstrated unexpected and extensive movements within spatial and temporal scales. McEvoy continues 
to state that his research indicates that largescale suckers are non-annual spawners and his telemetry data 
identify migration spawning movements of approximately 100 km.  Based on this information, it is possible 
that Bearhole Lake holds both a population of resident lake spawning largescale suckers and a migrating 
population of spawning fish that would use the outlet/riverine setting below the weir. 

The reduced total catch of the largescale suckers in the 2018 field work suggests that the weir installation in 
2009 may be impacting the largescale sucker population, which could in time, directly influence the northern 
pike and yellow perch population by altering the predator prey dynamic.  For example, if the largescale 
sucker population is on a downward trend, northern pike may be losing an important food source and tend 
towards primarily preying on the juvenile yellow perch population for food.  The analysis of the northern pike 
stomach contents supports this hypothesis.   

Rainbow Trout 
The capturing of the 277 mm rainbow trout confirms the suspicions of the presence of rainbow trout living in 
Bearhole Lake.  The stomach contents of the rainbow trout consisted of fresh water shrimp and copepods. 
No rainbow trout were found within the stomach contents of the northern pike or yellow perch.  The 
capturing of only one rainbow trout indicates that rainbow trout are living within Bearhole Lake but at low 
densities.   

During Eco-Web’s involvement during this study and other studies of the Bearhole Lake system for the City 
of Dawson numerous encounters occurred where field crew observed jumping fish at various locations 
around Bearhole Lake. As well, Anderson (2004) stated he observed fish rising and leaping out of the water 
which is uncharacteristic of the fish he sampled. Furthermore, during this study a Tumbler Ridge resident 
fishing Bearhole Lake stated that he fished the lake regularly, and he has observed rainbow trout jumping 
throughout the years and captured two rainbow trout in Bearhole Lake while ice fishing last winter (2018). 
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Historically two rainbow trout were captured in Bearhole Lake in 1976, one 35 cm and the other 43 cm 
(Burns and Walsh 1976). In following studies, no trout were captured in either the 1996 (Cheong 1996) or 
the 2002 (Anderson 2004) samplings, which led to the suspicion that the initial trout captured may have 
been a “result of unauthorized stocking(s) by the public” (Anderson 2004). Then in 2017, Eco-Web 
employees were working on the lake and “completed some recreational fishing after work” in Bearhole Lake 
and a rainbow trout was caught that was estimated at 35cm long” (Wilson and Webster 2017).  

Trout spawning at Bearhole Lake has not been fully studied, but the topic of trout spawning habitat has 
been explored by past research. Burns and Walsh (1976) stated that 2 out of the 3 inlets to Bearhole Lake 
were not suitable for trout spawning but there is no mention of the third inlet in their report so it’s not certain 
if the third inlet was suitable or not.  Anderson (2004) only discussed two inlets in his report of Bearhole 
Lake, stating the tributary identified as Inlet A, found midway up the Eastern edge of the lake, holds 
“potential rearing habitat for juvenile fish with small areas of potential spawning habitat suitable for rainbow 
trout during periods of higher flow” and inlet B did not hold suitable spawning habitat for rainbow trout 
(Anderson 2004). The 2018 study of Bearhole Lake confirmed Anderson’s findings and reiterates that inlet 
B has no spawning potential for rainbow trout and that inlet A holds some small pockets that may hold 
suitable spawning habitat for rainbow trout but the overall the reach would hold minimal spawning habitat. 

The best spawning habitat for rainbow trout within the Bearhole Lake system (including Little Bearhole 
Lake, is located at the Headwaters of the Kiskatinaw River as identified by Wilson and Webster (2017). 
Roberge and Slaney (2001) state that lake populations of rainbow trout generally spawn in early to late 
spring and require access to clear flowing gravelly bottomed silt free streams to be self-sustaining. 
Anderson (2004) also stated that the head waters of the Kiskatinaw (below Little Bearhole Lake) holds high 
potential spawning habitat for rainbow trout and Arctic grayling. 

This discussion leads to two questions: 1) Is there still ‘unauthorized stocking by the public’ occurring in 
Bearhole Lake as Anderson (2004) stated or are the rainbow trout reproducing in the system? 2)  Are 
rainbow trout migrating in the spring through the denil fish ladder to spawn in the headwaters of the 
Kiskatinaw River, and then using the fish ladder to return to Bearhole Lake?  
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CONCLUSION 
Eco-Web Ecological Consulting Ltd. completed a limnological assessment and fish inventory study in 
Bearhole Lake, with methodology modelled after a previous study conducted in 2002 (Anderson 2004) for 
data comparison.  The goal of this project was to determine whether the current fish populations in Bearhole 
Lake are healthy, with a focus on yellow perch and northern pike.  

The field assessment occurred from August 2nd to August 3rd, 2018 and the fish sampling results indicate a 
healthy population of yellow perch (Perca flavescens) and northern pike (Esox Lucius) exist in the lake with 
a wide range of age classes and sizes. Declines were noted in the overall abundance of largescale sucker 
(Catostomus macrocheilus) with a noted lack of juvenile/immature (<400 mm) fish present. Only one 
rainbow trout (Oncorhynchus mykiss) was captured during the fish collection which confirms that rainbow 
trout are living within Bearhole Lake but at low densities.  

 

Sincerely,                                                 

 

 

 

 

 

 
Valerie Schmidt, B.Sc., BIT 
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APPENDIX I – YSI DATA 
  



Appendix I – YSI Data Bearhole Lake, August 2 2018 

 

DATE 2018/08/02 

TIME 10:51AM 

LOCATION UTM 10V-647689, 6102736 

SECCHI DEPTH 2.3 

WATER COLOUR Clear/tea 

FIELD Ph (surface/bottom) 7.6/6.3 

 

DEPTH (m) Dissolved Oxygen 
(mg/L)  

Temperature (°C) Conductivity (µS/cm) 

Surface 9.68 15.01 301 

1.0 9.85 15.02 301 

2.0 9.81 14.91 301 

3.0 9.95 11.90 279 

4.0 8.95 10.84 268 

5.0 8.36 10.30 262 

6.0 7.00 9.48 245 

7.0 4.94 8.50 222 

8.0 4.63 8.24 217 

9.0 3.41 8.12 218 

10.0 (bottom) 3.33 8.10 218 

 



 

 

APPENDIX II – FISH SAMPLING DATA 
  



n Sampling 
Method 

Sp. Fork 
Length 
(mm) 

Weight 
(g) 

Sex Maturity  Age 
Structure 

Age 
Sample # 

Age Comments 

1 AG YP 217 150 U U SC YP19 5   

2 AG NP 530 950 U U SC NP38 6   

3 AG NP 540 940 U U SC NP39 6   

4 AG NP 510 680 U U SC NP40 5   

5 AG NP 390 390 U U SC NP41 4   

6 AG NP 590 1040 U U SC NP42 6   

7 AG NP 570 900 U U SC NP43 6   

8 AG NP 525 900 U U SC NP44 6   

9 AG YP 290 340 U U SC YP20 7   

10 AG NP 550 1080 U U SC NP45 8   

11 AG NP 590 1360 U U SC NP46 6   

12 AG NP 670 1910 U U SC NP47 8   

13 AG YP 230 190 U U - - -   

14 AG NP 535 1080 U U SC NP48 6   

15 AG YP 195 90 U U SC YP21 4   

16 AG YP 205 110 U U SC YP22 5   

17 AG NP 515 870 U U SC NP49 5   

18 AG NP 630 1710 U U SC NP50 7   

19 AG NP 460 670 U U SC NP51 6   

20 AG YP 285 270 U U SC YP23 7   

21 GNSK CSU 509 1870 F M - - -   

22 GNSK CSU 476 1490 F M - - -   

23 GNSK CSU 490 1670 F M - - - Empty stomach 

24 GNSK CSU 456 1340 M M - - -   

25 GNSK CSU 497 1440 F M - - - Cysts on heart 

26 GNSK CSU 457 1330 M M - - - Cysts on heart; Stomach full of chironomids, 
mayflies, fresh water shrimp 

Appendix II – Fish Collection Data Bearhole Lake, August 2-3 2018 



n Sampling 
Method 

Sp. Fork 
Length 
(mm) 

Weight 
(g) 

Sex Maturity  Age 
Structure 

Age 
Sample # 

Age Comments 

27 GNSK CSU 417 1010 F M - - -   

28 GNSK CSU 410 940 M M - - -   

29 GNSK CSU 438 1230 M M - - -   

30 GNSK CSU 439 1220 M M - - -   

31 GNSK CSU 431 1240 M M - - - Cysts on heart 

32 GNSK CSU 416 980 M M - - - Cysts on heart 

33 GNSK CSU 436 1040 M M - - -   

34 GNSK CSU 440 1070 M M - - - Cysts on heart 

35 GNSK CSU 409 850 M M - - -   

36 GNSK CSU 421 900 M M - - - Cysts on heart 

37 GNSK CSU 455 950 F M - - -   

38 GNSK CSU 410 900 M M - - -   

39 GNSK YP 189 10 U I SC/OP YP01 4   

40 GNSK YP 174 U U I SC/OP YP02 4 Tapeworms in visceral cavity 

41 GNSK YP 207 U M M SC/OP YP03 5   

42 GNSK YP 180 U M M SC/OP YP04 5   

43 GNSK YP 181 U U I SC/OP YP05 4   

44 GNSK YP 191 U U I SC/OP YP06 5   

45 GNSK YP 181 U U I SC/OP YP07 5   

46 GNSK YP 191 U M M SC/OP YP08 5   

47 GNSK YP 181 U M M SC/OP YP09 5   

48 GNSK YP 185 U M M SC/OP YP10 5   

49 GNSK YP 173 U M M SC/OP YP11 5   

50 GNSK YP 172 U M M SC/OP YP12 4   

51 GNSK NP 370 150 M M SC/CL NP01 5   

52 GNSK NP 356 330 M M SC/CL NP02 5 Stomach contained juv. YP and fresh water 
shrimp 



n Sampling 
Method 

Sp. Fork 
Length 
(mm) 

Weight 
(g) 

Sex Maturity  Age 
Structure 

Age 
Sample # 

Age Comments 

53 GNSK NP 355 350 F M SC/CL NP03 5 Stomach contained juv. YP and fresh water 
shrimp 

54 GNSK YP 171 U U I SC/OP YP13 4   

55 GNSK RT 277 270 M M SC  RT01 3 Stomach contained fresh water shrimp and 
copepods 

56 GNSK CSU 439 1340 F M -  - -    

57 GNSK CSU 435 1270 M M -  -     

58 GNSK NP 570 1280 F M SC/CL NP04 7 Stomach contained juv. YP 

59 GNSK NP 449 670 F M SC/CL NP05 6   

60 GNSK NP 578 770 F M SC/CL NP06 8 Stomach contained juv. YP and possibly juv. 
CSU 

61 GNSK NP 652 1480 F M SC/CL NP07 8 Stomach contained juv. YP and juv. CSU 

62 GNSK NP 405 490 F M SC/CL NP08 5 Empty stomach 

63 GNSK NP 471 710 M I SC/CL NP09 5   

64 GNSK YP 284 350 F M SC/OP YP14 8   

65 GNSK NP 423 550 F M SC/CL NP10 5   

66 GNSK NP 582 1220 F M SC/CL NP11 6 Empty stomach 

67 GNSK NP 588 1150 F M SC/CL NP12 6 Stomach contatined juv. YP 

68 GNSK NP 512 840 M R SC/CL NP13 6 Empty stomach 

69 GNSK YP 283 370 F M SC/OP YP15 7   

70 GNSK NP 610 1540 F M SC/CL NP14 7 Stomach contained juv. YP 

71 GNSK NP 530 1180 F M SC/CL NP15 6 Empty stomach 

72 GNSK NP 509 960 F M SC/CL NP16 6 Empty stomach 

73 GNSK YP 262 330 F M SC/OP YP16 7   

74 GNSK YP 256 300 M M SC/OP YP17 7   

75 GNSK YP 265 300 F M SC/OP YP18 8   



n Sampling 
Method 

Sp. Fork 
Length 
(mm) 

Weight 
(g) 

Sex Maturity  Age 
Structure 

Age 
Sample # 

Age Comments 

76 GNFL NP 590 1400 F M SC/CL NP17 6 Stomach contained juv. YP 

77 GNFL NP 552 1230 M M SC/CL NP18 6 Stomach contained juv. YP 

78 GNFL NP 570 1240 F M SC/CL NP19 5 Stomach contained juv. YP 

79 GNFL NP 573 1340 F M SC/CL NP20 5 Stomach contained juv. YP 

80 GNFL NP 616 1350 F M SC/CL NP21 6 Stomach contained juv. YP 

81 GNFL NP 618 1590 F M SC/CL NP22 7 Empty stomach 

82 GNFL CSU 406 1010 F M - - -   

83 GNFL CSU 441 1380 M M - - -   

84 GNFL CSU 439 1190 F M - - -   

85 GNFL CSU 449 1380 F M - - - Cysts on heart 

86 GNFL CSU 472 1720 F M - - -   

87 GNFL CSU 497 1780 F M - - - Cysts on heart 

88 GNFL NP 509 910 M R SC/CL NP23 6 Empty stomach 

89 GNFL NP 445 1230 M M SC/CL NP24 6 Stomach contained juv. YP 

90 GNFL NP 456 780 M M SC/CL NP25 5 Stomach contained juv. YP - Full 

91 GNFL NP 513 880 M M SC/CL NP26 7 Empty stomach 

92 GNFL NP 525 840 F M SC/CL NP27 6 Stomach contained juv. YP - Few 

93 GNFL NP 480 800 M M SC/CL NP28 5 Stomach contained juv. YP 

94 GNFL NP 550 1100 M M SC/CL NP39 7 Empty stomach 

95 GNFL NP 524 870 F M SC/CL NP30 6 Empty stomach 

96 GNFL NP 586 1390 F M SC/CL NP31 6 Stomach contained juv. YP and tapeworm 

97 GNFL NP 522 770 F M SC/CL NP32 5   

98 GNFL NP 582 1380 F M SC/CL NP33 6 Stomach contained large juv. YP 

99 GNFL NP 490 780 F M SC/CL NP34 6 Stomach contained juv. YP - Few 

100 GNFL NP 421 550 M M SC/CL NP35 6 Stomach contained juv. YP - Full 

101 GNFL NP 528 930 M M SC/CL NP36 6 Empty stomach 

102  GNFL NP 485 920 F M  SC/CL NP37 5 Empty stomach 
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APPENDIX IV – PHOTOPLATES 
 

 



Ted Euchner

Photo 3: Facing Southwest towards junction of inlet A and Bearhole 
Lake

Photo 5: Facing Southwest towards beaver dam in inlet B from boat

Photo 4: Facing East part way up inlet A

Photo 6: Facing East from boat towards junction of inlet B and Bearhole 
Lake 

Surveyed by: Eco-Web Ecological Consulting Sub-contractor

Photo 1: New benchmark established at UTM: 10V-0646480-6102720 Photo 2:  Current fish weir installed at outlet of Bearhole Lake

Schedule A Pre-Construction Inspection Report 
Client: City of Dawson Creek

Location: Bearhole Lake Employees: Landon Wilson, Valerie Schmidt
Assessment Date: August 2,3 2018



Photo 5: Yellow perch, 174 mm / <10 g Photo 6: Largescale sucker, female, 439 mm / 1340 g

Photo 1: Facing South from boat towards floating gillnet Photo 2:  Facing Southwest at UTM: 10V - 647984-6103099, typical 
shoreline of Bearhole Lake

Photo 3: Northern pike, female, 652 mm / 1480 g Photo 4: Rainbow trout, male, 277 mm / 270 g

Surveyed by: Eco-Web Ecological Consulting Sub-contractor Ted Euchner

Schedule A Pre-Construction Inspection Report 
Client: City of Dawson Creek Assessment Date: August 2,3 2018

Location: Bearhole Lake Employees: Landon Wilson, Valerie Schmidt



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX IV – Assessments and Inspections 
 
a. Danger Tree Assessment, City, Sept. 2018 
b. Bearhole Lake Dam Consequence Classification Review, Kerr Wood Leidal, Dec. 2018 
c. Bearhole Lake Annual Dam Inspection, Kerr Wood Leidal, Sept. 2018 

 



 

 

 

 
 

Danger Tree Assessment- Bearhole Lake  
Date: November 5th, 2018   

 

 
Submitted by: Chelsea Mottishaw   

Watershed Coordinator 
 

 
Subject:  Bearhole Lake Outlet Assessment 

 
 
Purpose 
This assessment was completed on September 26, 2018 by Chelsea Mottishaw. The assessment is a requirement 
of Park Use Permit # 103063 (Section 5a).  

Summary/Background 
In 2009, the City of Dawson Creek constructed a sheetpile 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. 
Access to this site is public, yet a log boom and signs warning of weir danger have been posted to deter public 
activity. This assessment is focused on the outlet work area. Targets include the weir structure, a climate station, 
boat docking location and a short trail. A site assessment was completed to provide an overview of the site, the 
tree species, and the site hazards. The level of site disturbance is classified as a level of 3 in order to better 
represent the site’s target and exposure levels; there are permanent buildings present, and site visits occur 
monthly or bimonthly with each visit lasting from 3-8 hours. This year, fifteen trees were assessed including three 
new trees, Figure 1 & 2.   

Results and Recommendations 
All of the trees assessed were black spruce (Sb).  

Tree # Overall Rating Management Action 
1 S Monitor 
2 D Fall Tree 
3 Fallen - 
4 S Monitor 
5 Fallen - 
6 Fallen - 
7 S Monitor 
8 D Fall Tree 
9 S Monitor 

10 S Monitor 
11 S Monitor 
12 S Monitor 



 

 

13 D Monitor 
14 S Monitor 
15 D Fall Tree 

 

Out of the 15 trees assessed, eight were safe, three had fallen and 4 were assessed as dangerous.  

Three new trees were added to the assessment this year, as the trail had moved due to Tree #6 falling. Since June 
of 2017, when the last Danger Tree Assessment was submitted, Tree #8 remains a hazard as it is overhead of the 
trail and it is unstable. This tree has been identified annually as dangerous since 2016.  

Additional danger trees include Tree #2 which has now has tree lean and root instability. Tree #15 is a newly 
assessed tree for 2018. 15 has a 25% root lifting and it is in close proximity to the climate station, both trails and 
the weir, Figure 3. This tree must be fallen prior to continuing works. Tree #13 was identified as dangerous as it 
has a 25% lean; however, it is leaning away from the target so monitoring is the recommended action. 

Conclusion 

In 2017, one tree (#8) was identified as dangerous within the target area at the Bearhole Lake site. No human 
falling of the danger trees was completed by provincial staff members. Previous danger tree, Tree 8, still poses as a 
potential danger to workers.  Tree #15 poses a threat to City staff and infrastructure.  The City requests, that Trees 
2, 8, and 15 are fallen by the Province. If this cannot be completed, the City can hire a contractor to complete the 
falling. 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 the City of Dawson Creek’s Watershed  
Coordinator, with the contact information below: 
 
Attn: Watershed Stewardship Program 
City of Dawson Creek  
10105-12A Street 
Dawson Creek BC, V1G 3V7 

Phone: 250-782-1793 
Email: cmottishaw@dawsoncreek.ca 

 

mailto:cmottishaw@dawsoncreek.ca


 

 

 
Figure 1: Site Diagram. Updated November, 2018. 



 

 

 

Figure 2: Tree 9 (blue) and Tree 14, a newly assessed tree for 2018 (pink). 



 

 

 

Figure 3: Tree 15, newly assessed for 2018. Danger tree which has multiple targets. Management action is tree falling. 
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Technical Memorandum 

 
DATE: November 27, 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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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. 
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KERR WOOD LEIDAL ASSOCIATES LTD. 

Prepared by:  Reviewed by: 

   

Max Scruton, P.Eng. 
Water Resources Engineer 

 Peter W. Fearon, P.Eng. 
Senior Water Resources Engineer 

 

Statement of Limitations 

This document has been prepared by Kerr Wood Leidal Associates Ltd. (KWL) for the exclusive use and benefit of the intended recipients.  No 
other party is entitled to rely on any of the conclusions, data, opinions, or any other information contained in this document. 

This document represents KWL’s best professional judgement based on the information available at the time of its completion and as 
appropriate for the project scope of work.  Services performed in developing the content of this document have been conducted in a manner 
consistent with that level and skill ordinarily exercised by members of the engineering profession currently practising under similar conditions.  
No warranty, express or implied, is made. 

Copyright Notice 

These materials (text, tables, figures and drawings included herein) are copyright of Kerr Wood Leidal Associates Ltd. (KWL).  The City of 
Dawson Creek are permitted to reproduce the materials for archiving and for distribution to third parties only as required to conduct business 
specifically relating to the Consequence Classification Review.  Any other use of these materials without the written permission of KWL is 
prohibited. 

Revision History 

Revision # Date Status Revision Description Author 

A November 27, 2018 DRAFT  MS 
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Bearhole Lake Dam Drawings and Survey 
 
 

 

 

 

  







 

Dam Safety Inspection Report 

 

Name of Dam Bearhole Lake  Insp.  Date  Sept. 26, 2018  
 

Current Weather  Overcast/Rain  Previous Week  Sun/Rain  

Stream Name  Bearhole Creek  Water Licence:  C133992  

 

Owners Name  City of Dawson Creek   

Address  10105-12A Street   

City  Dawson Creek  Postal Code  V1G 4G4  

Telephone  250.784.3600  Alternate Phone     

Email           admin@dawsoncreek.ca   

Pre-Inspection Information * See Past Reports or other File Information 

Last Formal Inspection (Who? When?) NA       Reviewed? Yes  /  No 

Prior deficiencies requiring follow-up  NA   

Repairs or Modifications (Where? When?)  NA   

Failures/Incidents/Breach from last inspection?  NA   

Documented Maintenance since last inspection?   NA   

Works currently fully operational  Yes   

OMS Manual Available?  NA   

EPP Manual Available?  NA Contacts Updated? Yes  /  No 

Dam Information 

Dam Classification (Regulation) Low     Significant     High     Very High     Extreme  

 

Type of Dam  Steel Weir  Max. Dam Height  1.5 m  

Spillway Elevation  N/A  Spillway Width  13.2  

Spillway Capacity  N/A   m3/s   

Freeboard (@full supply level)  0.17 m  Freeboard (at IDF)  N/A  

Reservoir Storage Volume  1,356,850 m3  Licenced Storage Vol.  1,356,850 m³  

Construction Date  2009  Construction Details Known? Yes 

Dam Material Known  Yes  Foundation Material Known?   Unknown 

Dam Environment 

Drainage Area Size   25.41 km²  Reservoir Area:  163 Ha 

Inflow Design Flood:  N/A   m3/s  Flood AEP (Return Period)  N/A  

1000 Year Flood:  N/A   m3/s  Probable Max Flood:  N/A   m3/s 

 

Person Responsible for this Inspection:   Max Scruton  

 

Inspection Participants     
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Required Action 

None (N) 

Monitor (Mo) 

Maintain (M) 

Repair (R) 

N/A (na) 

2 
 

Dam - Embankment (41m long Steel Weir)  

1. Upstream Slope – Not Applicable (Steel Sheet Pile Weir)  

2. Crest (0 m wide) – Not Applicable (Steel Sheet Pile Weir)  

3.  Downstream Slope - Not Applicable (Steel Sheet Pile Weir)  

4.  Instrumentation Comments / Locations / Recommendations / Photos Actions 

INSTRUMENTATION  Piezometer / Weir / Flume / 

other 

• Flow rate  

• Number 

• Size  

• Adequate 

 

• Hydrometric station collects lake level data. 

Continue ongoing maintenance and data collection. 

• Climate station downstream of dam is slumping. 

May require repair. 

 

None 

Monitor 

Maintain 

Repair 

N/A 

Spillway & Low-Level Outlet(s)  

1. Spillway Comments / Locations / Recommendations / Photos Actions 

GENERAL CONDITION 

• Metal / Plastic / Concrete / Other 

• Entire sheet pile weir can function as a spillway. Sheet 

piles are AZ18 sections. Piles set at different elevations 

as follows: 

o 0.45 m below top of weir = 13.2 m wide 

o 0.3 m below top of weir = + 9.5 m wide 

o At top of weir = +18.3 m 

• Elevation of steel sheet piles is not constant. Left 

abutment is 0.17 m above the FSL (water will flow 

around the sheet piles at this elevation). 

Maintain/Repair. 

• Steel has minimal evidence of excessive erosion. One 

joint on the left side (looking D/S) shows staining from 

leakage between sheet pile connections. Monitor. 

None 

Monitor 

Maintain 

Repair 

N/A 

 

2. Low-Level Outlet – Sluice Gate Comments / Locations / Recommendations / Photos Actions 

GENERAL CONDITION 

• Metal / Plastic / Concrete / Other 

• Dimensions: 1.0 m x 0.6 m  

VALVE/GATE ACCESS 

• Accessible by: Shore / Walkway / Boat / Other 

• Accessible under all conditions  Yes / No 

• Slide gate that is 1.0 m wide x 0.6 m deep has its crest 

set 0.43 m below spillway invert.  

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

and lower the gate. Requires access to the slide gate 

which is only achieved wading through water. No 

access with excessive flow or ice (pending). 

None 

Monitor 

Maintain 

Repair 

N/A 
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Required Action 

None (N) 

Monitor (Mo) 

Maintain (M) 

Repair (R) 

N/A (na) 

3 
 

3. Low-Level Outlet – 250 mm Diameter  

GENERAL CONDITION 

• Metal / Plastic / Concrete / Other 

• Dimensions: 250 mm  

VALVE/GATE ACCESS 

• Accessible by: Shore / Walkway / Boat / Other 

• Accessible under all conditions  Yes / No 

• 250 mm diameter butterfly valve crown set 0.9 m below 

top of spillway crest. 

• Butterfly valve is operated by wading through water to 

open/close. 

• Access is restricted by high flows or excessive ice. 

 

None 

Monitor 

Maintain 

Repair 

N/A 

4. Outlet Erosion Control Structure  

EROSION CONTROL 

• Type – Natural Plunge Pool 

OUTLET AREA SEEPAGE: See Comments 

UNDERMINING: 0.2 m of scour noted, see comments. 

DOWNSTREAM CHANNEL: wide, open channel that 

was backwatered by beaver dams in Little Bearhole Lake 

• Spillway erosion control consists of natural channel 

with cobbles. Deepest section is 1.7 m deep where 

discharge plunges. Design drawing shows a max depth 

of 1.5 m indicating 0.2 m of scour. Monitor for 

changes. Material mounds 3 m downstream of dam. 

• Downstream channel/plunge pool was backwatered by 

beaver dams. May fluctuate pending on downstream 

control. 

• Downstream channel exists of wide open-channel, 

unrestricted except backwatering from beaver dams. 

• Both left and right bank of sheet pile abutments show 

evidence of water flowing around the extents. No 

erosion was observed at this point. Monitor. 

 

None 

Monitor 

Maintain 

Repair 

N/A 

 

Public Safety  

1. General Condition Comments / Locations / Recommendations / Photos Actions 

GENERAL CONDITION 

• Adequate for safe operation? 

 

• Dam requires a walkway to safely access sluice gate 

and low-level outlet. 

• Dam  (sheet steel piles) is in overall good condition. 

Abutments could be built up to prevent flow around at 

higher water levels. 

None 

Monitor 

Maintain 

Repair 

N/A 

2. Signage & Access  

Access Restricted?  

Emergency Signage?              Yes / No / N/A 

 

• Access is typically by boat. Could be reached via ATV 

or snowmobile (winter only).  

• Signage for contact information of dam owner is 

shown. 

None 

Monitor 

Maintain 

Repair 

N/A 

3. Other  

Log-Booms 

 
• Log-booms installed upstream of dam. Typically 

require maintenance due to damage cause by ice. 

Continue to monitor and maintain as required. 

None 

Monitor 

Maintain 

Repair 
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ADDITIONAL NOTES 
 

Current Inspection Issues 

Are there concerns about reservoir slope stability? Yes / No 

 

Any there other concerns in the watershed that could impact the dam?  Yes / No 

 

Operational Constraints that impact Dam Safety? Yes / No 

 

Should new development in the downstream inundation zone initiate a review of the Failure 

Consequence Classification? Yes / No / NA 

 

Notes: 

• Reservoir slope stability concerns are limited to the potential for abutment scour at high 

flows. Abutments do not show any scouring and is limited to evidence of overland flow 

around the abutment. Monitor for any changes and provide abutment protection.  

 

• Tryon 2016 survey of weir shows only 0.17 m of freeboard between the spillway crest and 

ground elevation at the left abutment (0.26 m freeboard for the right abutment). Evidence of 

water flowing around the abutments was observed in the inspection. There is no observed 

erosion at the abutments; however, a major flood event could cause scouring of abutments. 

 

• Access to sluice gate and low-level outlet is restricted to wading through water or access 

when ice is thick enough. No walkway exists for safe access. Recommended to construct a 

metal walkway to safely access sluice gate and LLO. 

 

• Sluice gate is operated using a come-along. Opportunities to improve sluice operation could 

be incorporated with a walkway.  

 

• Downstream beaver activity has backwatered Little Bearhole Lake water levels to 

approximately 0.5 m below spillway crest. 
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2733.005-300  

City of Dawson Creek
Bearhole Lake Dam

Formal Annual Inspection 2018

 

Photo 1-1: right abutment sheet pile proud of existing 
ground. Discoloration indicates water flowing around dam. 

Photo 1-2: Overland flow area at the right abutment.  

Photo 1-3: Right abutment located within flat embankment 
area. Higher water levels flow overland and around the dam. 

Photo 1-4: Looking across the dam from the right bank. 
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2733.005-300  

City of Dawson Creek
Bearhole Lake Dam

Formal Annual Inspection 2018

 

Photo 1-5: Evidence of leak through sheet piles at higher 
water levels near left abutment. 

Photo 1-6: fish ladder and sluice gate (LLO is located below 
the WL, between the two structures). Access is limited. 

 
 

Photo 1-7: left abutment is proud of the existing ground. 
High water levels flow around the abutment.  

Photo 1-8: Log boom structure. Equipped with chain, 6x6 
and buoys.  
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2733.005-300  

City of Dawson Creek
Bearhole Lake Dam

Formal Annual Inspection 2018

  

  

Photo 1-9: looking downstream of the dam. Note the 
backwatering from Little Bearhole Lake. 

Photo 1-10: beaver dam located in Little Bearhole Lake 
causing backwatering to the dam. One of several dams. 

 
 

Photo 1-11: dam safety signage and emergency contact 
information at the dam. 

Photo 1-12: looking downstream in the fish ladder.  

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX V – Bearhole Lake Fish Ladder 
 

a. Mottishaw, Chelsea. “Re: Bearhole Lake Fish Passage” Message to Michel Lavallee, Rick Elsner, and Mike 
Friars, November 14, 2018. 

b. Bearhole Lake Fish Passage Design Services, Kerr Wood Leidal, November 2018. 

 



From: Lavallee, Michel FLNR:EX
To: Chelsea Mottishaw
Subject: RE: Bearhole Lake Fish Passage
Date: November 14, 2018 1:56:05 PM

Good afternoon Chelsea,
 
Thank you for the report; this aligns with and supports our discussion regarding next steps.
 
Michel
 

From: Chelsea Mottishaw [mailto:cmottishaw@dawsoncreek.ca] 
Sent: Wednesday, November 14, 2018 10:33 AM
To: Lavallee, Michel FLNR:EX; Elsner, Rick FLNR:EX; Friars, Mike ENV:EX
Cc: Kayla Boyd; Max Scruton; Chad Davey
Subject: Bearhole Lake Fish Passage
 
Good morning,
 
Over the past month, the City has been in conversation with Kerr Wood Leidal to assess possible
options for the Bearhole Lake Fish Ladder.
 
Yesterday, I received a draft proposal for engineering services, and I wanted to share it with you for
review. At this time, we are looking to get an idea of inflows into the lake and over the weir to

complete our water balance for the 5th year. Once this data is complete, they will assess the option
of moving the fish ladder down, or adding stoplogs to the upstream side of the weir to allow for the
City to adjust the height of water entering the denil fishway.
 
Please feel free to read the proposal and provide any comments to me by the end of the day Friday,

November 16th.
 

    

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.

P Please ~ only print this email if necessary!
 

mailto:Michel.Lavallee@gov.bc.ca
mailto:cmottishaw@dawsoncreek.ca
http://www.dawsoncreek.ca/
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Professional Services Agreement

BY AND BETWEEN

Kerr Wood Leidal Associates Ltd. Address: 

( Consultant ) 

Representative: Telephone: 

E-mail: Facsimile: 

KWL File No.: 

AND 

Address: 

( Client ) 

Representative: Telephone: 

E-mail: Facsimile: 

Project Name: 

Effective Date: 

Terms of Agreement 

Services 

Consultant will perform the services set out in Appendix A 
to this Agreement. 

The scope of services may be changed from time to time 
by mutual written agreement of the parties.  

Effective Date 

Services to be performed from and after the above-noted 
effective date. 

Compensation 

Client will pay the Consultant for Services provided in 
accordance with Appendix A to this Agreement. 

Where fees are payable on an hourly rate basis, those 
rates will be subject to adjustment at February 1 of each 
year without notice. All rates are in Canadian dollars. 
Compensation is subject to adjustment in accordance with 
any changes in the scope of services as provided above. 

Terms and Conditions 

The terms and conditions of this Agreement are set out in 
this Agreement, the attached Terms and Conditions, and 
the Appendices. 

Kerr Wood Leidal Associates Ltd. 

Per: Per: 

(Name and Title) (Name and Title) 

x x 
(Signature) (Signature) 

Peter Fearon, P.Eng.

PFearon@kwl.ca

2049.043

Chelsea Mottishaw

cmottishaw@dawsoncreek.ca

10105-12A Street
Dawson Creek, BC   V1G 4G4

250-782-1793

250-782-3352

Bearhole Lake Fishway

200-4185A Still Creek Dr. 
Burnaby, BC  V5C 6G9

604-294-2088

604-294-2090

City of Dawson Creek

City of Dawson Creek

Peter Fearon, P.Eng.
Project Manager



PSA Terms and Conditions 

Rev. March 2018 

1. Relationship: The Consultant is an independent contractor, and will not represent itself to be an agent of the Client.

2. Sub-consultants: Where subconsultants are identified in any document describing the Services, or with the prior written
consent of the Client, the Consultant may engage subconsultants to perform some of the Services.

3. Fees: The Client will pay the Consultant the Fees plus all applicable taxes. Fees will not be subject to any holdback,
statutory or otherwise.

4. Disbursements: The Client agrees to pay the Consultant for Disbursements under one of the following two methods:
(1) pay for routine disbursements by multiplying the Fees by 8% (without the necessity of identifying and allocating those
expenses), with major disbursements such as out-of-town travel and document production charged at actual cost plus
10% mark-up; or (2) pay actual disbursement costs plus 10% mark-up.

5. Subconsultant Expenses: Subconsultant invoices are subject to a 5% mark-up. At the discretion of the Client,
subconsultants may be retained directly by the client.

6. Invoicing: The Consultant will invoice the Client for Fees, Disbursements and Subconsultant Expenses. Invoices are
due on receipt but in any event not later than 30 days after the date of the invoice. The Consultant may charge late fees
of 1.5% per month or portion thereof compounded monthly (19.56% annually) for late payment of any amount owing
under this Agreement. If any payment becomes more than 45 days overdue, the Consultant may at its option, suspend
performance of the Services until such payment is made, or may terminate this Agreement.

7. Budgets: Where the Consultant provides a budget estimate, the Client acknowledges and agrees that it is an estimate
only, based on information available to the Consultant at the time it was prepared and is not to be relied upon by Client
as a firm, fixed or maximum fee.

8. Standard of Care: The Consultant shall perform the Services with such degree of care, skill and diligence as would
reasonably be expected from a consultant qualified to perform comparable services for projects of a similar nature.

9. Services for Exclusive Use and Benefit of Client: The Consultant provides its Services for the exclusive use and
benefit of the Client. The Client is not entitled to make available, facilitate or allow the distribution of or provide copies
of any reports, information, communications, inspections, or other documents prepared by the Consultant, or any of the
Con
knowledge and consent. The Consultant is entitled to require that any third party agree to receipt of such information
and documentation on conditions acceptable to the Consultant.

10. Mutual Indemnity: Notwithstanding the provision of insurance coverage by the Consultant, the Client will indemnify
and save harmless the Consultant from and against losses, claims, damages, actions, and causes of action (collectively

) that the Consultant may sustain, incur, or suffer as a result of errors, omissions or negligent acts
of the Client excepting that this Indemnity does not apply to the extent, if any, to which the Claims are caused by errors,
omissions or negligent acts of the Consultant. The Client will also indemnify and save harmless the Consultant from and
against Claims that the Consultant may sustain, incur, or suffer as a result of any third party alleging reliance without

nt
to the third party.

Notwithstanding any provision of insurance coverage by the Client, the Consultant will indemnify and save harmless the

the Client may sustain, incur, or suffer as a result of errors, omissions or negligent acts of the Consultant or its
Subconsultants, excepting that this Indemnity does not apply to the extent, if any, to which the Claims are caused by
errors, omissions or negligent acts of the Client or any other party.

These provisions survive performance and termination of this Agreement.

11. Termination of Agreement: Notwithstanding any other provision in this Agreement, either party may terminate this
Agreement at any time provided that the terminating party delivers to the other party written notice of its intention to do
so, at least one month prior to the effective date of termination. The Consultant may terminate the Agreement upon
giving seven  if the Client fails to make payment when due.

12. Payment upon Termination: If either party terminates this Agreement, the Client will pay the Consultant the Fees
owing (including Disbursements and Sub-consultant Expenses) for Services performed up to the date of termination.

13. Intellectual Property: -how, techniques, technologies,
methods, concepts, inventions, drawings, plans, models, designs, specifications, surveys, calculations and other data
which are owned by the Consultant prior to commencing the Services or are acquired, prepared or developed by or on
behalf of the Consultant during the provision of the Services. perty is and remains the
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property of the Consultant, whether the Project is executed or not and the Consultant reserves all copyright therein and 
in any work executed therefrom. The Client acknowledges and agrees that it will not acquire any right, title or interest in 
or to the Consu Provided the Client has paid the Consultant, the Consultant grants the Client 
a permanent non-exclusive royalty-free license to use any concept, product or process produced by or resulting from 
the services rendered by the Consultant in connection with the project, for the life of the project, and for no other purpose 
or project.  

14. Limit of Consultant Liability: Notwithstanding any term of the Agreement to the contrary and notwithstanding the
availability of any insurance, the Client agrees that any and all claims which the Client may have against the Consultant,
its employees, officers, agents, representatives and sub-consultants in respect of the Services howsoever arising,
whether in contract, tort, breach of statutory duty or based on any other cause of action, shall be absolutely limited,
individually and in the aggregate, to an amount equal to the amount of Fees paid to the Consultant under this Agreement.
This provision survives performance and termination of this Agreement. The Client agrees that all liability of the
Consultant shall expire two years after the date of substantial completion of the Services. The Client further agrees that
the employees, shareholders, officers and directors of the Consultant shall have no personal liability to the Client in
respect to any claim, accordingly the Client agrees that it will bring no proceedings and take no action in any court of
law against such individuals in their personal capacity. The Consultant is not responsible to the Client for indirect or
consequential damages arising from the Services.

15. Health and Safety (Prime Contractor): Unless agreed in writing, the Client is designated the Prime Contractor as
defined by WorkSafe BC (or parallel provincial body) for work on any Client site. The C
health and safety direction while on-site. The Consultant retains the right (acting reasonably) to suspend or terminate
work on Client sites, if the C  safely
complete site work.

16. Dispute Resolution/Mediation: The parties will work in good faith to resolve any disputes that arise under this
Agreement. Where a dispute arises out of or in connection with this Agreement that cannot be resolved by these
persons, the parties agree to seek an amicable settlement of that dispute by mediation and failing mediation by
arbitration before a single arbitrator in accordance with the Commercial Arbitration Act SBC.

17. Survival: Any provision of this Agreement which expressly states that it is to continue in effect after termination or
performance of the Agreement or which by its nature would survive the termination or performance of this Agreement,
will remain in full force after the performance of this Agreement or its termination for any reason.

18. Force Majeure: Neither party shall be liable to the other for any loss, damage, delay in the Services, or non-performance
of any provision of this Agreement if caused by acts of God, acts of governmental authorities, extraordinary weather
conditions or other natural catastrophes, or any other cause beyond the reasonable control of either party. Each party
will take reasonable steps to mitigate the impact of any force majeure.

19. Jurisdiction: This agreement and any claims related to it shall be governed by the laws of British Columbia.

20. Entire Agreement: This Agreement constitutes the entire agreement between the parties relating to the matters
covered in this Agreement and supersedes all prior agreements, negotiations, understandings and representations
between the parties, whether written or oral, relating to the subject matter hereof unless specifically provided otherwise
in this Agreement.

21. Severability: The invalidity or unenforceability of any provision of this Agreement shall not affect the other provisions,
and this Agreement shall be construed in all respects as if any invalid or unenforceable provision were omitted.



Rev. March 2018 

APPENDIX A:  SCOPE AND BUDGET OF SERVICES 

Proposal dated November 20, 2018
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APPENDIX VI – Emergency and Safety Procedures 
 

a. Weir Operation Management Plan, City of Dawson Creek, December 2018 
b. Dam Emergency Plan, City of Dawson Creek, December  2018 
c. Operation, Maintenance & Surveillance Plan, City of Dawson Creek, December 2018 
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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. 

 

  



11 | P a g e  
 

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 Boyd 
Chelsea Mottishaw 
Nick Larose 

 
Whole 

2 Engineer Consultant - Kerr Wood Leidal 
(KWL) 

Dwayne Meredith Whole 

3 Local Dam Safety Officer Roxanne Pauls Whole 

4 Emergency Authority - (City of Dawson 
Creek Emergency Representative) 

Shorty Smith 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 
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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 
Northeast Region – British Columbia 

 
 

Roxanne Pauls 
 

250-261-5785 (Office) 

Internal Dam Owner Contact  
City of Dawson Creek 

Chelsea Mottishaw – Watershed 
Coordinator 

250-782-1793 (Office) 
250-784-7909 (Cell) 

(1) 

(2) 

Note: 
(1), (2), etc., denotes call sequence 
 
Legend: 
Calls by Dam Owner  
Second level calls 
Calls by others  

Dam Owner’s Technical Expert 
Kerr Wood Leidel (KWL) 

 

Dwayne Meredith 
 

250-503-5817 (Office) 
250-550-6762 (Cell) 

 

Dam Owner 
City of Dawson Creek 

 

Devon Aaroe – Water Resources Manager 

250-784-3600 (Office) 
250-719-9075 (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. 
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Emergency Level 2 Notifications 
Emergency event, potential dam failure situation; rapidly developing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Note: 
(1), (2), etc., denotes call sequence 
 
Legend: 
Calls by Dam Owner  
Second level calls  
Calls by others 

Dam Owner 
City of Dawson Creek 

Devon Aaroe – Water Resource Manager 

250-784-3600 (Office) 
250-719-9075 (Cell) 
 

Internal Dam Owner Contact  
City of Dawson Creek 

Kayla Boyd – Watershed Coordinator 

250-782-1793 (Office) 
250-784-7909 (Cell) 

 

Dam Owner’s Technical Expert 
Kerr Wood Leidel (KWL) 

 

Dwayne Meredith 
 

250-503-5817 (Office) 
250-550-6762 (Cell) 

 

(1) 

(2) 

(4) 

Emergency Management BC 
24 Hour Call Center 

1 800 663 3456 
 

 

Dam Safety Officer 
Northeast Region – British Columbia 

 
 

Roxanne Pauls 

250-261-5785 (Office) 

Local Emergency Authority 
Shorty Smith 

250-782-9898 (Office) 
250-782-7557 (Home) 

        250-784-8267 (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. 

(3) 

If Time 
Permits 
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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 Sgt. Mike Richard 1230 102 Ave. Dawson 
Creek, BC V1G 4V3 

250-784-3700 250-806-0113 

Local Search and Rescue 

Dawson Creek Fire 
Chief;  

Gordon “Shorty” 
Smith 

10101 12A St. Dawson 
Creek, BC 

250-782-3635 250-219-8043 

Ministry of Transportation 
and Infrastructure 

Steve Dowling 
1201 103 Ave. Dawson 

Creek, BC 
V1G 4J2 

250-784-2263  

EMBC Regional Manager Terry Sawchuck 
3235 Westwood Drive  

Prince George, BC 
V2N 1S4 

250-612-4172 
250-787-3391 

Emergency: 
1-800-663-3456 

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 Tina Neale 

PO Box 9340 Stn. 
Prov. Gov’t. 
Victoria, BC 
V8W 9M1 

250-356-8384  

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 

Agency / Organization Principal contact Address Office telephone 
number 

Alternate telephone 
numbers 

 

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 
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            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                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. 
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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.) 
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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.) 
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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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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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	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 the Heritage Higway (#52). Travel 10km  to the Kiskatinaw 
	2: FSR. Continue 20km down the road, until you arrive at the Bearhole Lake Campsite. 
	3: From the boat launch, travel south-east to the outlet of the lake. The weir is located here. 
	4: Alternate Access: At km 18 of the FSR, travel down the Thunder Mountain Road to a seismic line. 
	5: Turn left and follow the seismic line for 2.5 kms, see 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 water level is controlled by the crest of the weir. In Spring, the lake level is greater than the weir. 
	periods what are the operation procedures during floods 2: This continues into early summer. By mid-late summer, the lake level usually draws down to crest height (0.83m on Bearhole Lake Climate Station).
	periods what are the operation procedures during floods 3: The water level is dependent on convective storms, freschet runoff, and evaporation rates. 
	periods what are the operation procedures during floods 4: During the summer, the Kiskatinaw Area can be subject to dry weather patterns, for a long duration. 
	periods what are the operation procedures during floods 5: When this occurs, lake level will draw down to levels below the weir crest. If a flood was to occur, staff would monitor
	periods what are the operation procedures during floods 6: the lake level and the weir via camera. Post flood, City staff will complete a dam inspection. 
	periods what are the operation procedures during floods 7: Daily monitoring of lake levels and the weir are completed by City staff via camera and online data transmission. 
	periods what are the operation procedures during floods 8: 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. 
	be performed scheduling of maintenance record keeping etc 3: Spillway- Clearing of woody debris throughout summer. Monitor beaver acitivity on field visits. 
	be performed scheduling of maintenance record keeping etc 4: Slide gate- Annually open and close the slidegate. 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 open and close valve.
	be performed scheduling of maintenance record keeping etc 7: Weir- Monitor with camera daily. Annually complete a dam inspection form. Check for seepage
	be performed scheduling of maintenance record keeping etc 8:           and damage, epecially on the downstream side where the ground is saturated. 
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 1: 
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 2: - KPSI level and pressure tranducer: Daily updates via online reporting.*
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 3: - Climate Station: 2 solar panels, 6-12v batteries, Lufft compact weather station, tipping rain gauge, pluvial rain gauge, wind sensor.*
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 4: - Solinst level logger and barologger installed midstream near butterfly valve. 
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 5: 
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 6: - OTT 2 Pluvial all weather precipitation gauge
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 7: - RM Young wind speed and direction sensor
	RECORD KEEPING ie seepage measurement weir reservoir level gauge piezometers etc 8: *Instrumentation is monitored daily and reports are sent e 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- Field inspections at least once from November to April. If conducting a release, 
	schedule eg  weekly monthly quarterly annually etc 4:              field inspections will take place monthly. 
	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 (0.786m on the climate station water level reporting).
	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: 


