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Executive Summary 
Economic Development Cowichan retained Kerr Wood Leidal Associates Ltd. (KWL) in October 2013 to develop 
a toolkit to assist agricultural producers in the region with planning for future water needs.  The Integrated Farm 
Water Planning Pilot Project is one of several priority projects arising from the Cowichan Regional Adaptation 
Strategies, which were developed collaboratively by local government, Ministry of Agriculture and agriculture 
sector partners, with core management and human resources provided by the BC Agriculture and Food Climate 
Action Initiative. 

The objectives or the Integrated Farm Water Planning Pilot Project are to increase awareness of climate 
impacts on farm water management, develop practical tools producers can use to effectively manage water on 
the farm, and increase producers’ resiliency against increasingly variable and extreme weather.  KWL 
completed the following work to develop planning resources aimed at helping producers achieve these 
objectives: 

1. Internet research to identify resources and best practices for farm water management;

2. Interviews of producers and other stakeholders to understand the context for farm water planning in the
Cowichan region; and

3. Development of a planning procedure with supporting materials and resources based on the research
findings.

Background Research 
An Internet literature search was conducted to identify local background information, guidelines and best 
management practices, and case studies for farm water planning in other jurisdictions.  More than 50 
documents were identified, reviewed and catalogued.  Most of the resources are specific to BC and the 
Cowichan region, as farm water management data is very specific to local geography, climate and soils, and the 
BC regulatory and economic environment.  There is excellent background information available on water 
management, climate and agriculture in the Cowichan Valley, and the primary challenge in the research was 
managing the volume of material available. 

Three expert stakeholders and nine local producers were interviewed to provide context for the development of 
a Farm Water Planning Toolkit.  The principal findings of the research are: 

• A farm water planning toolkit is needed to augment current resources such as the Environmental Farm
Planning Guide, by more fully addressing water management;

• At the scale of the individual farm or local farming community, water issues are often either water supply
limitations for irrigation, or drainage and flooding;

• Obtaining new or increased water supply is likely not practicable for most producers, and water planning will
therefore need to focus on efficient and adaptive use of existing water sources, particularly through a simple
irrigation assessment; and

• Adapting to a changing climate may be relatively straightforward for Cowichan Valley producers, who are
already accustomed to managing their businesses around variable weather and market conditions.

Farm Water Planning Toolkit 
A Farm Water Planning Toolkit was developed based on the outcomes of the background research, in a form 
suitable for pilot testing.  The toolkit complements existing water planning resources and programs available to 
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producers in BC, including the Environmental Farm Plan (EFP) process and the irrigation resources published 
by the Ministry of Agriculture and the Irrigation Industry Association of BC.  The toolkit, however, is intended to 
serve as a fully self-contained and practical resource for assessing and planning water supply, water use and 
drainage for a farm, or a group of neighbouring farms. The toolkit is designed to guide producers through: 

• A careful review of current water resources, systems and practices on the farm;
• An analysis of significant water issues and opportunities; and
• Development of practical strategies to address issues, take advantage of opportunities, and build resilience

against uncertain future conditions.

The toolkit consists of a set of questions organized in five modules, and includes resource materials that are 
used in completing these modules.  Although a producer may complete the toolkit as a self-assessment, for pilot 
testing it is intended that a facilitator (consultant) familiar with the toolkit and resource materials will assist the 
producer with completing the questionnaire.  The structure of the toolkit is illustrated in the following figure. 

As a facilitated interview format, it is anticipated that the planning process will be completed in less than two 
hours for most individual farms, including a brief field review of irrigation equipment and other water 
infrastructure on the farm. 

Recommendations 
It is recommended that the Farm Water Planning Toolkit be evaluated and refined through pilot testing with a 
diverse range of producers in the Cowichan Valley Regional District.  Pilot sites should be selected for a range 
of crop types and livestock operations, and a range of climate, water supply and drainage conditions.  Ideally the 
sample would also include a small group of neighbouring farms to assess the utility of the Toolkit in a group 
context. 

Pilot testing with producers should be conducted by a facilitator with expertise in agrology or engineering, and 
knowledge and experience with farming on Vancouver Island.  One of the objectives of pilot testing should be to 
consider what delivery methods may be effective for ongoing use of the toolkit following a successful pilot. 
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1. Introduction
Economic Development Cowichan retained Kerr Wood Leidal Associates Ltd. (KWL) in October 2013 to
develop a toolkit to assist agricultural producers in the region with planning for future water needs.  The
Integrated Farm Water Planning Pilot Project is one of several priority projects arising from
the Cowichan Regional Adaptation Strategies, which were developed collaboratively by local
government, Ministry of Agriculture and agriculture sector partners, with core management and human
resources provided by the BC Agriculture and Food Climate Action Initiative.

The overall project objectives are to:

• Increase awareness of the potential impacts of climate change on farm-level water management in
the Cowichan Valley Region;

• Develop a practical and integrated approach to farm-level planning to improve all aspects of farm
water management (e.g., Water supply, Storage, Irrigation, Drainage, etc.); and

• Increase the ability of farmers to produce successfully under increasingly variable cycles of heavy
precipitation and drought.

This report summarizes the initial phase of this work (i.e., Phase 1), which is the development of the 
materials to be utilized for the pilot project.   

1.1 Acknowledgements 
The following individuals were key to the development of the Integrated Farm Water Planning Project 
materials:  

• Kathy Lachman - Business Development Officer, Cowichan Valley Regional District;
• Emily MacNair - Coordinator, BC Agriculture & Food Climate Action Initiative;
• Samantha Charlton - Climate Adaptation Planner, BC Agriculture & Food Climate Action Initiative;
• Wayne Haddow - Regional and First Nations Agrologist, BC Ministry of Agriculture;
• Rodger Hunter - Coordinator, Cowichan Watershed Board;
• Ted Van Der Gulik - BC Ministry of Agriculture;
• Hally Hofmeyr - Synetric Consulting Group; and
• David Tattam - Local farmer and Environmental Farm Plan Planning Advisor, TEAM Consulting.

In addition to above key individuals, eight local producers also contributed to the development of the 
materials.  The Cowichan Agricultural Adaptation Working Group provided overall project leadership.  
Funding was provided by the BC Ministry of Agriculture and Agriculture and Agri-Food Canada through 
Growing Forward 2, a federal-provincial-territorial initiative, and by the Cowichan Valley Regional 
District.  We would like to thank all of the above for contributing time and resources to this project. 
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2. Background
2.1 Study Area 

Figure 2-1: Cowichan Valley Regional District 

This report focuses on the Cowichan Valley Regional District (CVRD), located on the southern end of 
Vancouver Island north of the Capital Regional District and south of the Nanaimo and Alberni-Clayoquot 
Regional Districts.  The CVRD covers the area between the Stuart Channel and the Saanich Inlet and 
includes the Gulf Islands of Thetis, Kuper and Valdes; it has a total land area of 426,422 km2 with an 
Agricultural Land Reserve area of 19,053 km2 1.

1 van der Gulik et.al., 2013. 
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In 2011, the total population of the CVRD was 78,670 with 2,020 people (approximately 2.5%) working 
in the ‘agriculture, forestry, fishing and hunting’ industry2. 

2.2 Climate 
The climate of the agricultural areas of the CVRD (between Cowichan Lake and the east coast of 
Vancouver Island) is characterized by mild, wet winters and warm, humid summers.  The dominant 
winds are from the southeast, but their influence is moderated by the Gulf Islands3.  

2.2.1 Precipitation 
The average yearly total precipitation (rain and snow water equivalent) for the CVRD is approximately 
1,400 mm 3.  Annual precipitation in agricultural areas of the CVRD ranges widely from 860 mm in Mill 
Bay to 2,120 mm near Cowichan Lake4. 

2.2.2 Temperature 
Historical temperature data from five Environment Canada climate stations near the CVRD are shown in 
Table 2-1.  Nanaimo and Victoria airports are nearest to the study area. 

Table 2-1: Historical Temperature Values from Local Climate Stations5 

Station Campbell 
River Airport 

Powell River 
Airport 

Comox 
Airport 

Nanaimo 
Airport 

Victoria 
Airport 

Average Maximum Temperature (oC) 5.2 5.7 6.0 6.7 7.3 
Average Minimum Temperature (oC) -1.8 0.4 0.5 -0.6 0.8 
Highest Temperature (oC) 10.9 12.2 11.1 15.0 13.7 
Lowest Temperature (oC) -22.8 -12.2 -10.6 -16.1 -12.2 

2.3 Existing Water Sources 
Agriculture in the CVRD relies on water sources from groundwater aquifers or surface water sources 
such as lakes and streams.  

2.3.1 Groundwater Aquifers 
The Agricultural Water Demand Model Report identifies 27 aquifers within the CVRD.  Figure 2-2 shows 
the locations and productivity of aquifers within the CVRD.  

                                                        
2 Statistics Canada, 2013. 
3 Worley Parsons, 2009. 
4 Tourism Cowichan climate webpage. Cowichan Valley Regional District.  http://www.cvrd.bc.ca/index.aspx?NID=650 (accessed March 
2014). 
5 Environment Canada - Record Values." Environment Canada. Web. 27 Jan. 2014. 
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Figure 2-2: CVRD Aquifer Productivity6 

                                                        
6 van der Gulik et.al., 2013. 
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2.3.2 Surface Water Sources 
There are over 1,500 current water licences within the CVRD.  Table 2-2 summarizes the current water 
licence break down by purpose, number of licences issued, total licenced withdrawal rates, and total 
licenced storage. 

Table 2-2: Summary of CVRD Water Licenses7 

Purpose Number of 
Water Licenses 

Licensed Withdrawal 
(m3/day) 

Licensed Storage 
(m3/year) 

Agricultural 342  191   7,101,833  
Conservation 15  91,152   239,826  
Domestic 868  2,490   7,354  
Fire Protection 5  255   6,833  
Industrial 29  251,858   9,868  
Institutional 2  278  

 Storage - Non-power 152  396   72,746,346  
Storage - Power 8  7,258   622,000  
Waterworks 49  392   15,628,781  
Other 58  749   2,409,357  

Total 1,528  355,018   98,772,197  

2.4 Agricultural Land Use 
A summary of agricultural land use by activity is provided in Table 2-3. 

                                                        
7 Province of British Columbia, Water Licenses Query, http://a100.gov.bc.ca/pub/wtrwhse/water_licences.input (accessed18 Feb, 2014) 
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Table 2-3: Agricultural Land Use in the CVRD8 
Primary Agricultural Activity Total Land Cover 

(ha) 
Number of 

Parcels 
Glass and Poly Greenhouse 2 13 
Grains, Cereals, Oilseeds 34 9 
Tree Fruits 11 15 
Grapes 108 32 
Berries 39 14 
Forage 6,092 1,631 
Vegetables 25 29 
Floriculture 1 4 
Turf, Nut Trees, Specialty 19 5 
Nursery 76 37 
Cultivated Land, crop in 
transition 

22 6 

TOTAL 6,431 1,795 

2.5 Current Agricultural Water Demand 
The total irrigated area in the CVRD is 2,503 hectares (ha), which includes 73 ha of golf courses.  The 
current total annual demand for agricultural irrigation in the CVRD ranges from 7,528,548 m3 in a wet 
year to 18,531,206 m3 in a hot, dry year.  The model also estimates a current livestock water demand of 
248,278 m3.  Combined, the current estimated total annual water demand for agricultural use in the 
CVRD ranges from 7,776,826 m3 to 18,779,484 m3.9 

2.6 Agricultural Impacts due to Climate Change 
The impacts on agriculture due to climate change are not fully understood.  Some of the potential 
effects that could affect the Cowichan Valley Region are summarized below:  

• Agriculture Water Demand Model - Report for Cowichan Valley Regional District10 

- Future water use due to climate change is estimated to increase by 1%, assuming good 
management practices; 

• Regional Adaptation Strategies Series - Cowichan11 

- Precipitation may increase annually (i.e., 3% increase by 2020), but may be concentrated 
during the winter months (i.e. drier summers, -8% by 2020); 

                                                        
8 van Der Gulik et.al., 2013. 
9 van der Gulik et.al., 2013. 
10 van der Gulik et.al., 2013. 
11 BC Agriculture and Food Climate Action Initiative, 2013.  http://www.bcagclimateaction.ca/wp/wp-content/media/RegionalStrategies-
Cowichan.pdf (accessed March 2014) 
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- Temperatures may increase (i.e., annual average increase by 1ºC by 2020); 

- Snowfall may decrease (i.e., -24% by 2020); 

- 10 more frost-free days annually by 2020; 

• Projected Sea Level Changes for British Columbia12 

- The potential sea-level rise is estimated to be 0.8 m above mean sea level by 2100 at Nanaimo; 
and 

• South Cowichan Water Plan13 

- The estimated monthly average unit area runoff rates may increase by 32% to 41% during the 
winter months (November to March) in the future. 

In summary, the general impacts of climate change are anticipated to be: 

• Increased water demands due to higher temperatures, a longer period without precipitation and 
longer growing seasons; 

• With sea level rise, saltwater intrusion into groundwater aquifers near the coast;   

• Increased storm intensity, potentially reducing surface water quality by increasing turbidity, organics 
or other constituents;  

• Increased water temperatures, increasing the occurrence of algae and bacteria growth in surface 
water sources and storage facilities; and 

• Increased water storage requirements due to longer drier summers, potentially increasing the 
concentrations of water impurities (i.e. metals, nutrients) in late summer and fall due to evaporation.  

 

                                                        
12 Bornhold, 2008. 
13 Worley Parsons, 2009. 
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3. Background Research 
The development of the Integrated Farm Water Planning materials was based on an Internet literature 
search and interviews conducted with stakeholders and local farmers.  This section summarizes findings 
from both processes.  

3.1 Literature Search 
An Internet literature search was conducted to identify local background information, guidelines and 
best management practices, and case studies for farm water planning in other jurisdictions.  

The resources identified through the research are included in the Farm Water Planning Toolkit, in 
Appendix A. 

3.2 Stakeholder and Producer Engagement 
The CVRD project management team identified a number of stakeholders and producers to interview to 
obtain input on development of the Farm Water Planning Toolkit.  Three expert stakeholders were 
engaged to obtain perspectives on the specific needs for farm water planning in the Cowichan region, 
practical impediments, opportunities and key resources.  The purpose of producer engagement was to 
gain a better understanding of the history of the region, the issues that are currently being faced by 
Cowichan producers, the resources that producers are utilizing to manage on-farm water, and 
producers’ awareness of how climate change may affect current conditions.  

3.2.1 Stakeholder Engagement 
The stakeholders interviewed were: 

• Wayne Haddow – Regional Agrologist, BC Ministry of Agriculture; 
• Rodger Hunter – Coordinator of Cowichan Watershed Board; and 
• Ted van der Gulik – Senior Engineer, BC Ministry of Agriculture. 

The key findings from these discussions were: 

1. The Cowichan Valley has a moisture deficit of approximately 15”; 

2. Main issues faced by local farmers are:  

a. Inadequate water supply; and 
b. Inadequate subsurface drainage. 

3. Local farmers may still be adhering to the look/feel method of irrigation, opposed to scheduling 
irrigation based on the soil or climate conditions; 

4. There is an opportunity reduce irrigation demands, with improvements to irrigation practices;  

5. A central element of the farm water planning process should be a simple irrigation assessment that 
considers annual and peak requirements, and examines whether irrigation equipment and practices 
are appropriately matched to needs; and 

6. The toolkit should prepare producers not only for climate change, but also for the Water 
Sustainability Act and new reporting requirements for groundwater withdrawals. 
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3.2.2 Producer Survey 
The CVRD project management team and stakeholders identified twenty-one producers as potential 
candidates for interviewing to provide input to the development of the Farm Water Planning Toolkit.   
Nine of the identified producers were surveyed between January 28 and February 5, 2014.  The 
interview questionnaire is provided in Appendix B, and the results of the interviews are summarized in 
this section.  

Farm Water Management  

Of the nine respondents: 

• Three indicated their main concern is with water supply (2 cited lack of water, 1 aquifer 
sustainability); 

• Three indicated drainage as their main concern (2 cited flooding and not being able to get on the 
land in the spring, 1 indicated runoff from neighbouring properties); and 

• Three indicated that they currently do not have any major concerns.  These three respondents have 
subsurface drainage, and two have large surface water licences. 

Water Supply 

Of the nine respondents: 

• Five have groundwater sources; 
• Two have groundwater and surface water sources; 
• One has a surface water source; and 
• One is supplied from a regional system. 

The range of capacities that each producer has is summarized in the figure below.  
 

 
Figure 3-1: Water Capacity Summary 

300 to 250 Usgpm, 
1 

150 to 100 Usgpm, 
1 

100 to 50 Usgpm, 
1 

50 to 25 Usgpm, 1 

25 to 10 Usgpm, 1 

10 to 0 Usgpm, 1 

unknown, 3 
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Storage 

Of the nine respondents, five have storage for irrigation and none has storage for drainage.  The 
storage facilities consist of three dugouts, one earthen dam, and one tank.  

Drainage 

Five respondents indicated that the inability to get onto the field to seed is their main drainage concern; 
though on average it only affects two respondents on an annual basis.  

Six of the respondents have subsurface drainage in at least one of their fields.  

Two have dikes protecting their farms from seasonal flooding. 

Water Quality 

Only two respondents indicated issues with water quality.  One has issues with both water supply and 
drainage runoff water quality.  The other respondent only has issues with water supply water quality. 

Water Use 

All nine of the respondents have crops, and three rent land in addition to their home farm.  The 
breakdown of the crop types is as follows: 

• Six forage crops; 
• Two vegetable crops; and 
• One vineyard. 

Five of the respondents irrigate their home farms; three use hand move sprinkler systems, one uses 
drip irrigation, and the other uses a centre pivot system.  

In addition, two respondents with water supply limitations rent land with an available water supply. Both 
respondents irrigate with hand move sprinkler systems.  

Of the seven respondents that irrigate, four use general experience to determine when to irrigate, and 
three use the soil and climate conditions to determine irrigation scheduling.  Only one respondent has a 
formal irrigation schedule.  

Five of the respondents have livestock: 

• Three have dairy cows; 
• One has layer hens and beef cattle; and 
• One has beef cattle. 

Other Findings 

In addition the survey results, key findings from the farmer survey were: 

1. Co-operation between neighbours on water supply and drainage issues is limited.  

2. Producers rely on their own research, suppliers, farm associations (e.g. Holstein Club, Dairy 
Association), neighbours and local well drillers to gain knowledge on water supply, drainage 
practices, crop selection, and irrigation.  Research entails web research, mail outs, agricultural 
magazines and UBC crop plots.  Ministry of Agriculture information is generally considered to be out 
of date. 
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3. Producers generally feel that they are continually adapting to the changing environment, and are 
therefore well prepared to adapt to climate change.   

4. Crop insurance needs to account for climate change, and other regional changes beyond 
producer’s control (i.e., flooding due to changes in flow regime). 

5. Producers feel frustrated with the lack on help from government on issues such as lack of water 
supply and regional drainage issues.  Producers would like funding to monitor aquifers and 
complete studies and capital projects to address drainage issues. 

6. Producers that rent land and use water rights connected to the land appear less concerned with 
source sustainability or how much water they use on rented lands than on their own land. 

7. Producers select crops based on established markets, soil conditions, and existing harvesting 
equipment. 

3.3 Key Findings 
The principal findings of the literature search and stakeholder interviews for development of a farm 
water planning tool are: 

• A farm water planning toolkit is needed to augment current resources such as the Environmental 
Farm Planning Guide, by more fully addressing water management; 

• At the scale of the individual farm or local farming community, water issues are often either water 
supply limitations for irrigation, or drainage and flooding; 

• Obtaining new or increased water supply is likely not practicable for most producers, and water 
planning will therefore need to focus on efficient and adaptive use of existing water sources, 
particularly through a simple irrigation assessment; and 

• Adapting to a changing climate may be relatively straightforward for Cowichan Valley producers, 
who are already accustomed to managing their businesses around variable weather and market 
conditions.
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4. Farm Water Planning Toolkit 
A farm water planning toolkit was developed based on the outcomes of the background research.  The 
toolkit is provided in Appendix A in a form suitable for pilot testing. 

4.1 Purpose 
The Farm Water Planning Toolkit is intended to assist agricultural producers in the Cowichan Valley 
Regional District plan and manage their water supply and drainage for current and future farm needs.  
The toolkit is intended to help producers with: 

• Understanding potential issues and opportunities specific to their current water supply, use and 
drainage resources, systems and practices; 

• Identifying and implementing practical and integrated strategies for managing water supply and use, 
runoff and drainage; and 

• Adapting successfully to increasingly variable weather, including potentially more frequent and 
severe flooding and drought than historical norms. 

The Farm Water Planning Toolkit aims to achieve the following benefits: 

• For producers:  Minimize water-related constraints to productivity, improve irrigation efficiency, 
effectively manage weather-related risks, and develop farm water management skills and 
knowledge; 

• For the local community:  Support sustainable local food sources, improve the resiliency of the 
local economy, and protect water resources for all community needs; and 

• For the environment:  Maintain environmental flows and water quality in streams, and protect 
vulnerable aquifers. 

The toolkit complements existing water planning resources and programs available to producers in BC, 
including the Environmental Farm Plan (EFP) process and the irrigation resources published by the 
Ministry of Agriculture and the Irrigation Industry Association of BC.  The toolkit, however, is intended to 
serve as a fully self-contained and practical resource for farm water management. 

4.2 Overview of the Toolkit 
The Farm Water Planning Toolkit is a resource guide for assessing and planning water supply, water 
use and drainage for a farm, or a group of neighbouring farms.  The toolkit is designed to guide 
producers through: 

• A careful review of current water resources, systems and practices on the farm; 
• An analysis of significant water issues and opportunities; and 
• Development of practical strategies to address issues, take advantage of opportunities, and build 

resilience against uncertain future conditions. 

The toolkit consists of a set of questions organized in five modules and includes resource materials that 
are used in completing these modules.  Although a producer may complete the toolkit as a self-
assessment, for pilot testing it is intended that a facilitator (consultant) familiar with the toolkit and 
resource materials will assist the producer with completing the questionnaire.  



COWICHAN VALLEY REGIONAL DISTRICT 
Cowichan Integrated Farm Water Planning Pilot Phase 1 

Report Summary 
April 2014 

 

 

 4-2 

2212.049-120 
 

4.2.1 Confidentiality 
The information compiled in the Farm Water Planning process is for the sole purpose of helping the 
producer make informed water management decisions.  It is not intended to be used for any regulatory 
purpose.  The toolkit includes several questions regarding regulatory issues, and suggestions to help 
the producer manage and plan within the regulatory framework.  The results of the planning process are 
the sole property of the producer, and if a facilitator is involved in the planning process the facilitator will 
keep the producer’s information confidential.   

For pilot testing of the Toolkit, the facilitator will be expected to compile a general summary of findings 
for Economic Development Cowichan and the BC Agriculture and Food Climate Action Initiative.  
Individual producer information will not be included in the deliverable. 

4.2.2 Planning Modules 
The Farm Water Planning Toolkit consists of five modules intended to cover all aspects of farm water 
management. The toolkit includes a questionnaire for each of the five modules and supporting 
documentation.  A short description of the five modules and supporting documentation is provided 
below. Values that are entered into a numbered box will be utilized for future calculations or reference: 

 

 

 

Colour codes are used to indicate each of the planning modules, and resource materials are also colour 
coded.  The intended overall planning workflow and module structure are shown in Figures 4-1 and 4-2, 
respectively. 

 
Figure 4-1: Integrated Farm Water Planning Toolkit Work Flow 
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Figure 4-2: Integrated Farm Water Planning Toolkit Structure 

4.2.3 Toolkit Inputs 
The second and third modules require input from both the producer and from the toolkit appendices to 
identify the producer’s ‘Current Situation’ and ‘Future Scenarios’ with respect to water supply, storage, 
drainage, water quality and water use (see Figure 4-3).  The appendices include maps, data and 
guidelines that may be used by the facilitator to help the producer answer questions in the toolkit.  
Where a resource is available to help answer a question in the toolkit, the resource is referenced in the 
right margin. 

Figure 4-3: Toolkit Inputs 
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4.2.4 Resource Materials 
By working through the five modules of toolkit, the facilitator will 
determine what strategies and information resources will be most 
beneficial for the producer.  For example, if the producer is struggling to 
irrigate efficiently the facilitator will identify irrigation-specific resources 
like irrigation factsheets and calculators.  For quick, efficient access to 
resource materials during the planning process, they are grouped and 
colour coded in the toolkit as shown in Figure 4-4.    

Figure 4-4: Resource Material Categories and Colour Codes 
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