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Introduction 
 
The Bonsall Creek Watershed Management Plan provides a vision for water use in the watershed, including 
how ground and surface water is used, how seasonal water shortages or surpluses are addressed, and how 
water-related decision-making is approached in the area. The vision and its supporting actions were 
established by citizens of North Cowichan, members of First Nations communities, professional watershed 
consultants and North Cowichan staff and members of Council.  
 
The first phase of the project included a comprehensive assessment of the state of knowledge of all relevant 
watershed dimensions, including: Land use; First Nations; Local climate, climate change and weather hazards; 
Biodiversity; Hydrology; and, Groundwater.   The resulting publication of this assessment, The Bonsall Creek 
Watershed, Historical and Current Contexts, was completed in February 2015. 
 
A major outcome of the watershed assessment was the identification and acknowledgement that there 
remain many gaps in the understanding of the watershed, in particular how it responds to changes in water 
supply, consumption, storage, and drainage.  
 
About this document 
 
This document provides a brief description of the gaps in technical information and data identified 
through the watershed assessment process.  It is acknowledged that this list is neither comprehensive 
nor exhaustive.  It is intended to act as a tool and reference when seeking to close the gap on currently 
unavailable information and data, and should be added to as additional gaps in information are 
identified. 
 
Obtaining currently unavailable information, both initially and on an ongoing basis, will contribute to the 
current understanding of the watershed, and provide a basis for continued informed-decision making in 
the management of the watershed in the future. 
 
It is recommended that data and information be kept up to date and be made accessible to the public 
and other interested parties.  The sharing of information provides many benefits for stewardship groups 
and partners, as well as the research community. 
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 Description Information/Data required Comments 
Hydrology 

1 River profile and channel 
cross section survey 

Document the river profile and representative channel cross sections, relative 
to horizontal and vertical benchmarks. 

This could provide detailed information on: 
- How the channel gradient changes along its length, which provides valuable information that could be used to 
evaluate fish passage, sediment deposition, and potential for flooding; 
- How the channel gradient changes over time. Repeated measurements of the stream bed level could provide 
insight into sedimentation rates such as the degree of channel infilling or channel incision; 
- The data could be used to develop a 1-dimensional numerical hydraulic model. This type of model can be used to 
simulate water surface profiles, flow velocity, sediment transport, and water quality for different flows. 
 
This would also benefit the Farms and Fisheries programs as it would identify the drainage slopes of the stream and 
assist in identifying impediments and features that may require repair to improve farm or fish conditions. 

2 Suspended sediment 
sampling 

Continuous or sample measurements during a range of flow conditions and at 
different points in the watershed. 

This could: 
- Provide insight into the rate and amount of fine sediment that is being eroded from the watershed and 
transported through watercourses; 
- Be paired with the installation of automated turbidity sensors that continuously measure the amount of 
suspended solids in the water by looking at light transmission through the water column. 

3 Substrate sampling and 
analysis 

Samples collected from the channel at different locations in the watershed. This could: 
- Be statistically analysed to understand how the substrate is distributed along the stream system; 
- Provide information on the streams' capability to move coarse sediment (gravel and cobble) ; 
-  Be used to estimate the rate of movement of coarse sediment through the system. 

4 Surface water level Installation of a water level logger at the location of the discontinued Water 
Survey of Canada (WSC) Bonsall gauge (or re-activate the WSC gauge). 

When paired with flow gauging during different seasons and flow conditions, it could be used to develop a stage-
discharge rating curve. Flow records could then be used to extend the existing Water Survey of Canada data set for 
the Bonsall Creek watershed, to support a robust hydrological analysis with actual on-site data; 
- It could also benefit the future development of a hydrologic model because the more recent data would be used to 
test the model validity. 

5  Stage-discharge 
measurements 

Detailed measurement of the height of water across the stream channel during 
known flow conditions. 

This could: 
- Be used to understand how much of the channel is usable by fish during certain flow conditions; 
- Be paired with a biological assessment that identifies key locations in the channel the data could be used to 
determine/refine in-stream flow requirements; 
- Be further paired with water demand information. This information could be used to re-evaluate the total existing 
(and future) water demand in context of available water (i.e. available water = the flow volume that can be removed 
without causing flows to fall  below the defined in-stream flow requirements). 

6 Groundwater table Test pits and automated groundwater level loggers to determine depth to 
water table and seasonal fluctuations. 

 -Existing depth to water table data could be checked and improved upon by digging a series of test pits in key areas. 
- Installation of automated groundwater level loggers could provide continuous measurement of the groundwater 
table to better understand how it fluctuates seasonally. 

7 Surface water use Surface water use by type (agricultural, domestic etc.); amount/volume; and 
when it is used (seasonal fluctuations). 

Quantification of surface water use and intake locations for water licenses that are held for irrigation purposes 
would provide a better understanding of the spatial and temporal range and distribution of surface water used. This 
could be done either through metering or estimations that are based on the types of crops grown, area of land 
covered by the crop, soil type, and duration of growing season. This could: 
- Provide a better understanding of the water demand for irrigation; 
- Provide insight into how much water is being drawn from the creek during different seasons. 
Geographical locations of the water surface intake sites could be used to correlate in-stream requirements in 
context of water demand along the channel profile. 
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 Description Information/Data required Comments 
8  Development of hydrologic 

model 
  A hydrologic model could provide an understanding of how flow in the basin/sub-basin might change in the future 

scenarios. This could include scenarios such as: 
- Climate change 
- Changes in land use 
- Changes in water storage 

9 Cumulative effects  Investigations of cumulative effects of hydrologic impacts from climate change 
and sea level rise to assess how flood risk might change in the future 

The hydrologic model could provide future flow scenarios: 
- Further investigation on sea level rise could provide insight into: 
- How the water table height might change in the lower watershed. 
- How much further upstream Bonsall Creek will be tidally influenced. 
 
The complex relationship of future flow conditions (under changing land use and/or climate change/and or storage) 
and sea level rise (under climate change) could be combined into the numeric model (as described under Item #1) 
that would show how the water surface profile might change during different future scenarios: 
Peak/Average/Seasonal stream flow levels combined with a simulated tide cycle that includes minimum/maximum 
estimated sea level rise. 

Groundwater 
10 Provincial Mapping  Additional areas where the provincial mapping should be updated: 

• A sand and gravel aquifer occurs in the vicinity of Crofton that is currently 
mapped only as a bedrock aquifer; and 
• Aquifer 174 which was found to occur at depth throughout lower Bonsall 
Creek. 

  

11 Groundwater extraction 
and demand 

Groundwater extraction inventory, including volumes, rates, and when they 
occur. 

New meters on existing wells would help understand extraction rate volumes and when they occur, particularly 
from the largest users.  This could provide insight into when extraction most often occurs, the amount of volume 
being extracted, and how it affects the groundwater table. 
 
This could possibly be done in the form of a “pilot project” where the Bonsall Creek watershed is used as a study 
area where the expected new groundwater licensing regulations under the new Water Sustainability Act could be 
implemented.  This could be a potential collaboration between the Municipality of North Cowichan, the Ministry of 
Environment, the Ministry of Forests, Lands, and Natural Resource Operations, and users requiring licenses 
("cooperative licensing effort”).  

12 Shallow soils Map and classify shallow soils.  This would allow a better estimate of the runoff (using the CN method) and also better estimate maximum soil 
moisture. 

13 Surface water (to better 
understand groundwater) 

Surface water levels and flow volume. Install additional gauging stations covering the upper and lower Bonsall Creek as well as tributaries.  This could 
assist in better understanding groundwater coming from various substrates (e.g. overburden and bedrock), as 
fractured bedrock is dominated by groundwater in Whitehouse Creek, the right bank of Bonsall Creek in its lower 
reach, and Solly's Creek subwatersheds. 

14 Groundwater levels Groundwater levels, including depth to water table during high and low water 
table conditions. 
 

Installation of additional monitoring wells and better use of existing ones: 
- Use private wells as elements of the monitoring well network by installing data loggers (< $1000  per site) and 
downloading the data once a year. 
- Dry and wet season survey of depth to water in wells (potential low cost student project), to define short time-
window (snapshot) of high and low water table conditions. 
- Particular focus at Solly’s Creek and Bonsall Creek confluence where there may be a groundwater divide. 

15 Groundwater quality Isotope analyses and key parameters associated with potential contaminants of 
concern (e.g. nitrate, pesticides). 

Groundwater quality is very poorly defined in this area. Defining a plan (network of wells) for long-term tracking of 
groundwater quality would be an asset.   
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 Description Information/Data required Comments 
16 Tidal action Monitoring/observing reversing of the surface water flow in Bonsall Creek 

during king tides. 
  

Biodiversity  
17 Fish numbers Salmon counts during the fall (at least 6) and summer (at least 1). There is a lack of salmon escapement numbers on Bonsall Creek.  Since 2005, the Dept. of Fisheries and Oceans 

have not monitored the numbers and there have been no escapement reports submitted.  It is recommended to 
have both DFO and local First nations Fisheries programs coordinate at least six salmon counts for the fall season 
and at least one summer swim for summer run fish that enter early and hold primarily in the canyon areas.  North 
Cowichan (along with the Advisory Committee) could exert some pressure on DFO to re-establish the Bonsall Creek 
as a priority stream for salmon escapement surveys based on the fact there is  a recovery plan in place and it 
requires a monitoring program of salmon numbers as a measure of success. 
 
The Ministry of Environment could also be obliged to assist with an abundance survey of resident trout in upper 
reaches of Bonsall and Whitehouse. 

18 Habitat A complete fish habitat assessment procedure (FHAP). A FHAP should be done of Bonsall Creek to establish the baseline fish habitat condition from which further 
monitoring  can be compared. The FHAP would also provide valuable data on the carrying capacity of the stream as 
well as discrete measures of spawning and rearing areas. It would provide the template for a long term restoration 
plan. 

19 Stream Mapping Complete mapping of all streams and channels in the Bonsall Creek watershed 
area. 

Surprisingly, not all streams and channels are present on the Regional District and/or DFO database. Further GPS 
and integration of all maps is required. Examples of incomplete and inaccessible mapping are in almost all upper 
reaches as well as small but important tributaries that enter along the mainstem; ie Eves Creek, Upper Solly, upper 
Bonsall, Upper Whitehouse, Hidden Hills, and the many channels in the lower estuary and floodplain. This work 
could be done at any time with GPS equipment.  It could possibly be facilitated through the First Nation Fisheries 
programs with technical assistance from the Municipality of North Cowichan District GIS experts. 

Local Climate/Climate Change/Hazards 
20 Precipitation Install a rain/weather station to get more accurate precipitation data. There is currently no weather station in the Bonsall Creek watershed area. 

21 Temperature Install a rain/weather station to get more accurate temperature data. There is currently no weather station in the Bonsall Creek watershed area. 

22 Snowpack measurement Measure snowpack periodically through the winter to get accurate snowpack 
depth and density data. 

There is currently no consistent collection of snowpack data. 

	  


