
 

January 8, 2015        
 
City of Dawson Creek 
Box 150 
Dawson Creek, BC 
 
        
Attn:  Mr. Shawn Dahlen        
             
Re: Bearhole Lake Weir Operation 2013 - 2014  

This letter report is meant as an overview of the activities completed between July 

2013 and March 2014 to operate the Bearhole Lake weir and monitor the flows 

downstream in the Kiskatinaw River. Management options and future monitoring plans 

are discussed as well for your consideration.  

Dry conditions and low flows during the summer/fall of 2012 created the need to 

release water from Bearhole Lake reservoir to sustain flows in the Kiskatinaw River and 

maintain water levels at the Arras intake location. In the fall of 2013, water was again 

released from Bearhole Lake to support winter flows in the Kiskatinaw River and to 

investigate the recharge potential of Bearhole Lake through a winter season.  

 

2013 - 2014 Release Summary 

Lake levels at Bearhole Lake were monitored continuously starting in July 2013 

using Hobo pressure transducers mounted at the boat launch, these loggers were moved 

to the weir and mounted in a piezometer at the slide gate. Bearhole Lake weir was 

accessed on September 24, 2013 to open the slide gate and release water to supply flow to 

the Kiskatinaw River and the Arras reservoir. Water levels were 0.07m below full storage 

level (FSL) and water releases were set at 6000m
3
/day.  

Discharge measurements were completed downstream on the main stem of the 

Kiskatinaw River to monitor changes in river quantity indicating released water had 
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reached that point, an estimate of time to reach the Arras reservoir from the Bearhole 

Lake is 8-10 days.  

Site inspection of Bearhole Lake on October 22, 2013 identified beaver dam 

material blocking the weir, it was cleaned and reopened, as ice had not formed on the 

lake yet it was assumed beavers would block off shortly. A plan was developed to create 

a screened area around the slide gate to deter beavers from damming off the flows. 

Beavers move down into the main stem of streams/rivers during dry periods and probably 

travelled to block the water release. An assumption was made that the release was not 

effective from October 27, 2013 to November 7, 2013 as the slide gate was blocked.  

The lake was accessed on November 7, 2013 by snowmobile on the seismic line 

access. Beaver fencing was installed at the slide gate to deter beavers from blocking the 

weir. Discharge measurements were completed to set the releases at 3100 m
3
/day through 

the slide gate. The lake was still partially open at this time and minimal snowfall had 

accumulated on the ground.  

On November 29, 2013 the lake was visited and an inspection revealed the slide 

gate had dropped 5 mm which reduced the flows. A cable was added to keep the slide in 

place. The gate was reset and discharges were set at 2500 m
3
/day. Since November 7, 

2013, the lake level had risen and water was flowing through the fish ladder.  

On January 2, 2014 the lake was flowing over the top of the weir and through the 

slide gate. Levels had rose 4.5 cm during the month of December although water was 

released through the slide gate and flowing over the weir and the fish ladder. The slide 

gate settings remained the same to ensure that if the lake levels dropped below the top of 

weir that the 2500 m
3
/day releases would be maintained. Discharge measurements 

showed 5400 m
3
/day was flowing over and through the weir, this equals 3.3 mm of lake 

level drop per day of release or 0.1 m drop in lake level per month assuming no recharge.  

The site visit on January 24, 2014 had water flowing over the weir, but the slide 

gate was blocked with debris, thus reducing the flow. A discharge measurement was 

taken prior to opening the gate. At this time the flow was 2600 m
3
/day over the weir and 

through the fish ladder. Debris was cleaned from slide gate and reset to previous settings 

of 5400 m
3
/day combined outflow.   
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On February 26, 2014, the site was visited for inspection and maintenance of the 

weir. The slide gate was plugged but there was flow through the fish ladder but not over 

the crest of the weir. The gate was cleared and discharges set at 6500 m
3
/day to allow a 

bigger opening in the slide gate and to keep the area from being blocked by grass and 

weeds. Once reset, water was flowing through the fish ladder and slightly over the weir in 

a few sections.  

On March 19, 2014, the weir was visited to close the releases for the winter 

season. Once closed, discharges were measured at 2900 m
3
/day with minor flows passing 

through the fish ladder and no flow over the weir. The lake level had dropped about 2 cm 

in 21 days of release. Using an average release volume of 4700 m
3
/day for the 21 days 

the volume released is estimated at 99 000 m
3
 which equates to 6.2 cm of lake level drop 

where the lake level dropped 1 cm.  

Lake level monitoring equipment was left in the lake at the March 19 site visit and 

was retrieved in the summer of 2014. Data was processed and is shown as a fairly 

continuous stage level from July 2013 until late April 2014, see graph 2.  

Discharges were completed with an Acoustic Doppler Velocity meter 

(FlowTracker) and lake levels were read from the staff gauge mounted on weir. Lake 

levels were continuously monitored using a pressure transducer mounted at the slide gate, 

the moving water kept the area ice free for the winter. Flow monitoring, water level 

monitoring and visual monitoring was also completed downstream at bridge crossings to 

ensure flows were being maintained through the winter.  
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Bearhole Release Volumes

 

Graph 1: Monthly Bearhole Lake Release and Overflow Volumes 
 

Graph 1 shows the estimated volumes released through Bearhole Lake and 

includes volumes that flowed over the weir and through the fish ladder. These volumes 

are estimated using all the available data with the assumption that the weir was being 

blocked by beavers in September and October and releases were not constant until 

November, when the screening was installed and the lake froze over. The estimates also 

include the assumption that the slide gate was open 50% of the time frame before 

becoming plugged between visits, the volume flowing over and through the weir would 

be used as a constant. Estimated total volume released and flowing out of Bearhole Lake 

during the 2013 – 2014 winter release is 500 000 m
3
.  
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Graph 2: Bearhole Lake Levels- July 2013 through May 2014 
 

As shown in graph 2, you can see the decline in lake levels during the August 

2013 through November 2013 time frame then a rapid increase in lake level during the 

November 2013 through February 2014 section. Lake levels ceased to drop in March 

2014 and started to rise again, the lake would have been flowing through the fish ladder 

or over the weir from late November through until summer 2014 even with the controlled 

releases through the slide gate. In graph 2, the red line indicates the height of the weir and 

the green line indicates the bottom of the fish ladder. Water levels above red line are 

overtopping the crest of the weir while levels between the red and green are flowing 

through the fish ladder. One interpretation may be that the record snow accumulation 

caused the lake level to rise from November through February then the increased 

thickness of ice reduced the pressure and lake levels stabilized. At the same time the 

groundwater inputs may be increasing stage on the lake through until spring freshet as 

evaporation and transpiration is minimal at this time of year. After 500 000 m3 of 

releases the lake level should have dropped 31 cm (assuming no inflow) but it increased 7 

cm from November until late March.  
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Graph 3: FSJ A Environment Canada Precipitation 2013 – 2014 (Climate- Daily Data Report, 
2015) 

 

Graph 3 shows the monthly precipitation measured at the Fort St. A (Climate ID: 

1183001) Environment Canada station compared to the long term average. April – July 

2013 had average to well above average precipitation, while August to October 2013 was 

well below average, November through April 2014 was well above average with 

December having over 6 times the normal precipitation for the month, May through 

August 2014 was well below average and September through December 2014 was above 

average.  
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Graph 4: Kistkatinaw River near Farmington Water Survey of Canada Station for 2013 
(Wateroffice, 2015) 

 

As shown on graph 4, the 2013 discharges are plotted against the median flow. 

Intream flows stayed well above the median flows up to early September with a slight dip 

below in late May. Flows were below average for September through December then 

returned to normal levels. In mid August, the water level dropped below the average 

flow, this corresponds with the Bearhole lake levels dropping below the crest of the weir 

in the same time frame.  
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Graph 5: Kistkatinaw River near Farmington Water Survey of Canada Station for 2014 
(Wateroffice, 2015) 

 

Graph 5 shows the 2014 discharges at Farmington compared to the long term 

median flows. Discharges were above average until early May then dropped below 

average until mid December 2014. Discharge averages for a particular date are the result 

of extreme, moderate and low flows so when we are continuously below the average 

discharge for 6 months on a station like the Kiskatinaw (which has data back to 1944) it 

means we are in a drought situation. Normally we receive widespread rain systems in late 

May and mid June that recharge the system plus thunder storms in the summer that are 

spotty but add to the river flows, this was not the case in 2014.  
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Graph 6: Kiskatinaw River near Farmington Water Survey of Canada Station for May to 
December 2014 (Wateroffice, 2015) 

 

Graph 6 shows the 2014 flows from May 8 until Decmber 31, 2014 and has the 

median, minimum and 25
th

 percentile data plotted for comparison. The data shows the 

sharp decline in river flows in May down to minimum all time levels by mid July. From 

reviewing the falling limb of the hydrograph there is @ 2 months of time (once the 

snowmelt runoff is complete) before the river falls below the 2 m3/s flow without major 

rain events to recharge the system, allocating 2 weeks for lake access and releases to 

reach Arras there should be 6 weeks worth of lead time to prepare for a release situation. 

Once we hit August the normal flows are much lower and the time frame for the river to 

fall below 2 m3/s is much shorter decreasing the reaction time to initiate a release at 

Bearhole.  



  Page 10  January 8, 2015 
 

 

Graph 7: Tumbler Ridge Groundwater Observation Monitoring Well #286 (British Columbia, 
2015) 

 

Graph 7 shows the results of the provincial monitoring well #286 at Tumbler 

Ridge. The depths are in meters and represent meters below ground surface. Since 

approximately 2007, the water level has been below average and in 2014 the water level 

was well below average and setting new minimums. This is an online system that can be 

viewed in real time. This well can act as an indicator of drought potential within the 

Tumbler Ridge area.  

 

2014 – 2015 Release Procedure Changes 

There were difficulties with maintaining flow through the slide gate with debris 

blocking and ice building up, the slide is 1 m wide and a very narrow opening is required 

to release the 2500 m
3
/day flow. With the movement of water flowing out of the lake 

bottom, debris is carried to the outlet such as grass, root wads, plants and branches. This 

debris is pulled up against the slide and causes a blockage in the flow. 

In the fall of 2014, the 250 mm diameter valve was used for the release. This 

allowed finer adjustment on the flow. A slotted pipe and screen helped to deter beavers 

and to keep debris out of the valve. Also the slotted pipe is installed slightly off the lake 

bottom so debris is not carried into the pipe. The slide gate did not have an adjuster 

mounted in 2013, so the gate was adjusted by using a winch mechanism, the weight of 
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the gate and the cleaning of debris in the slide made it easier for the gate to be lifted, but 

it offered less resistance to hold the gate in place. A turnbuckle adjuster was added to the 

slide gate in August 2014 to help in lifting and closing the slide gate for releases, this 

turnbuckle also helped to stop the slide from dropping and decreasing flow after leaving 

the site. The addition of a locking mechanism on the slide gate is recommended to avoid 

tampering of the control works.  

Another item that was changed from 2013 to 2014 was to deter beavers from 

damming the fish ladder. As beavers are attracted to the sound of running water they will 

attempt to stop the flow by building a dam. The water flowing out of the slide gate makes 

noise as it creates turbulence from the height difference of the lake level and the 

downstream water level. By using the valve in 2014, the water was entering the 

downstream pond below the water level, removing the sound of running water.  

 

Bearhole Lake Recharge 

Significant recharge is occurring within the Bearhole Lake watershed especially 

during the winter months. Several factors may be contributing to this recharge rate 

including snow displacement, wetlands and groundwater recharge.  

Snow accumulation on the lake ice may be applying pressure causing a rise in 

water levels at the weir. When ice forms it has 90% of the density of water and this 

causes it to float on the water, the excessive snowpack accumulated during December 

2013 may have caused this to happen. We do not expect this to happen each year, but it 

may help to understand why the lake levels rose during that time period. 

 Wetlands/marshes around the lake may be contributing to the actual live storage 

area of the lake. From a review of an aerial map it appears that over 1.5 km
2
 of 

wetland/marsh area is adjacent to the lake. This saturated zone is likely increasing the 

available water stored in the reservoir beyond the shoreline in the effective area of 

drawdown on the lake (doubling the surface area). Wetlands/marshes around the lake can 

be easily monitored to see if lake levels rise and fall with groundwater levels in shallow 

marsh adjacent to lake. This can be completed with pressure transducers mounted in 

piezometers extending away from the lake and tied in with elevation controls from the 

lake. Shallow groundwater investigations can be used to determine the potential drought 
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conditions at Bearhole Lake and can be used to predict and manage the potential recharge 

into the Bearhole reservoir. 

Groundwater recharge is also a likely factor as the Bearhole watershed area has 

Lodgepole Pine stands that normally are associated with coarse grained or granular soils. 

The granular soils have high hydraulic conductivity rates for allowing water movement 

through to the lake. There is also an area on the West side of the lake that appears to be a 

glacial outwash channel from air photos. This channel may be supplying groundwater to 

the lake through shallow gravels/sands. Lodgepole Pine stands and the glacial outwash 

channel can be field checked with a 30 mm hand auger to check for granular soils, and a 

piezometer pipe and level transducer can be used to monitor groundwater levels in these 

zones to correlate with seasonal precipitation events and fluctuations in lake level.     

Understanding the lake recharge is an important factor in managing and operating 

the Bearhole weir for additional flows. It is recommended that additional work should be 

completed to ground truth these recharge factors.  

 Bearhole Lake is a significant water source for the City of Dawson Creek and has 

potential for volumes above the stored water in the reservoir from recharge. Bearhole 

Lake is part of the storage system to deliver water in times of drought, it is a very simple 

system to operate effortlessly when all the procedures are in place.   

 PCTSL has been working extensively with the City of Dawson Creek staff on this 

project and is very interested in continuing the management and research on the lake 

dynamics.   

If you have any questions or concerns please contact the undersigned at 250-782-

6463 or cell 250-219-0722. Thank You.  

 

Barry Ortman 

 

 

Peace Country Technical Services Ltd. 
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January 2, 2014, water flowing over weir and through fish ladder.  

 

 
January 2, 2014 water flowing over weir plus through the slide gate. 
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Weir and slide gate October 22, 2013, flow blocked by debris.  

 

 
Bearhole Lake boat launch, November 7, 2013, lake mostly ice free.  
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Slide gate fencing installation, November 2013.  

 

 
October 7, 2014. Photo of glacial meltwater channel from bottom left to mid right, 

tamarack present in lower part of valley.  
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October 7, 2014. Photo of Bearhole Lake with outlet at right.  

 

 
October 7, 2014. Weir, log boom and outlet channel at Bearhole Lake.  


