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1. Site Background 
 
King EPCM was retained by 2463756 Ontario Inc. (Client) to conduct engineering investigations and 
services for the property located along the shoreline of Elephant Lake and Benoir Lake in the County of 
Haliburton, Municipality of Dysart et al. (Site), as part of cottage permit submissions.  This is a 
preliminary report of the lakeshore capacity assessment used to design the property. The goals of 
lakeshore capacity assessment are to help maintain the quality of water in recreational inland lakes and 
to protect fish habitat by keeping changes in the nutrient status of inland lakes within acceptable limits. 
Phosphorus and dissolved oxygen are commonly used indicators of water quality. 
 
The Site property is approximately 2000 acres in size, divided into two different Blocks, one of them 
located east of the Benoir Lake, behind the Benoir Lake Road (Phase 1); and the other located north of 
the Elephant Lake (Phase 2), near the shoreline. In the proposed development project, 63 new lots along 
with an 8th m width private condo laneway (Block A) plus one public community boat launch area (Block 
B) will be built. See Appendix I for more details on the proposed development. 
 

 
Figure 1 – Topographic map of site area, Haliburton, ON (Ontario MNRF) 

  

2. Site Description 
 
Benoir and Elephant Lakes were created by the Ontario Department of Public Works and the Ontario 
Hydro Electric Power Commission in 1931 at the effluence of the York River from Baptiste Lake. These 
lakes are located northwest of Bancroft and are part of a three-lake chain that includes Baptiste Lake. 
The York River is in the Saint Lawrence River drainage basin and flows from the southern extension of 
Algonquin Provincial Park to the Madawaska River. It spans out into Elephant, Benoir, and Baptiste 
Lakes and passes through Bancroft. Benoir Lake and Elephant Lake have surface areas of 92.3 and 884.6 
hectares, respectively. 
 
The Benoir Lake is approximately 228 acres in size with a maximum depth of 60 feet and a mean depth 
of 18.4 feet. Unlike Elephant Lake, Benoir Lake is highly developed. Shoreline development around the 

B28 B1 
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3.2. Catchment and lake areas  
 
For each lake, the catchment area and lake surface area were calculated using Ontario Flow Assessment 
Tool as an online, spatially-based application to automate a series of labor-intensive technical hydrology 
tasks. OFAT is an online map-based tool that creates watersheds and can be used to calculate watershed 
characteristics, execute simple hydrology models and report water flow statistics. The surface area of 
Lakes was taken to be the open water not including wetlands. The other information (i.e., water depth) 
was provided by Bancroft Ontario. Results were presented in Table 2.  
 
 
Table 2- Morphology of Benoir and Elephant Lakes Catchments 
Lake Catchment 

Surface Area 
(ha) 

Surface Area 
(ha) 

Maximum Depth 
(m) 

Average 
Depth (m) 

Benoir Lake 37,270 92.3 18.29 5.6 
Elephant Lake 46,937 884.6 7.01 1.83 

3.3. Land use areas 
 
Phosphorus contributions from land use areas depend on the type of vegetative covering in undeveloped 
areas and the number of impervious surfaces in developed areas. The surface areas occupied by the 
different land uses in each catchment were interpreted through analysis of satellite images within OFAT. 
The areas occupied by each land use category were presented in Tables 3 and 4, and displayed in 
Appendix III for each lake catchment.  
 
The most important data required for LCM modeling were percent wetland and cleared land in each 
catchment, and shoreline development numbers broken down according to the seven usage categories: 
permanent, extended seasonal, seasonal, resort, trailer parks, youth camps, campgrounds/tent trailers, 
and vacant lots of record discussed above. Based on the OFAT hydrological model outputs, the lake and 
wetland areas in the catchment area of Benoir and Elephant Lakes were 22.86, 25.43 km2, and 31.22, 
38.17 km2, respectively. 
 
Table 3- Benoir Lake Watershed Land use 

Land Cover Type Area  
(Sq. Km.) Percent 

Cloud/Shadow 0.53 0.14% 
Clear Open Water 32.78 8.80% 
Bog 1.94 0.52% 
Sparse Treed 13.41 3.60% 
Deciduous Treed 197.24 52.95% 
Mixed Treed 94.73 25.43% 
Coniferous Treed 29.38 7.89% 
Community/Infrastructure 0.84 0.23% 
Agriculture and Undifferentiated Rural Land Use 1.64 0.44% 
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Figure 2 – TP Sample Locations (MOE historical samples and new samples were taken by the 

Engineer) 
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