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Date: March 20, 2020 File: 2020-8576

To: Project Oversight Committee (POC) Page: Page 1 of 6

From: Stacy Boczulak, M.Sc., P.Ag.

Project: Fraser Valley Agriculture Water Supply Assessment 

Subject: Technical Memorandum #1: Final Work Plan

1 INTRODUCTION

Associated Environmental Consultants Inc. has been retained by the Project Oversite Committee (POC) to complete an
agricultural water supply assessment for the Fraser Valley (the Project).

The objectives of the Project are to:
· Identify agriculturally relevant gaps and issues of concern in current water supply knowledge base;
· Summarise recent water supply and quality challenges facing agricultural producers;
· Analyse climate change impacts and water supply/demand projections;
· Identify key ‘hot-spots’ – geographic areas or specific supply resources – that are particularly vulnerable to climate

change impacts; and,
· Identify potential solutions and opportunities to address water supply vulnerabilities and challenges.

This memo details the Final Workplan for the Project, including Project Team, Project scope, methodology, schedule, and
budget.

2 PROJECT TEAM

Our core project team (the Project Team) comprises:
· Stacy Boczulak, M.Sc., R.P.Bio.,P.Ag. as the Project Manager and Project Agrologist. Stacy has conducted numerous

projects within the agricultural sector of the Fraser Valley and has first-hand knowledge of local soils, land capability,
and irrigation and drainage practices;

· Marta Green, P.Geo. as the Senior Hydrogeologist and Technical Lead. Marta is a regional director with the BC
Groundwater Association and has been involved in many water supply development projects;

· Lawrence Bird, M.Sc. as the Project Hydrologist. Lawrence is familiar with the Agriculture Water Demand Model
(AWDM) and has completed multiple water supply and demand assessments in BC;

· Jordyn Carss, B.Sc. as the Project Scientist. Jordyn has local experience in both agriculture and water management
sectors; and

· Geoff Hughes-Games, P.Ag., Agricultural Sector Advisor. Geoff has a strong background in agricultural water use and
is well connected with agricultural stakeholder, specifically in the Fraser Valley.

3 PROJECT SCOPE AND METHODOLOGY

The scope for the Project has been divided into five tasks, which are described in subsections 2.1 to 2.5.
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3.1 Project Initiation and Workplan

The Project Team will arrange and attend an in-person project kickoff meeting on March 13, 2020 with representatives
from the POC at the City of Chilliwack. During this meeting, the Draft Workplan will be presented to the POC and any
revisions to the plan will be integrated through discussions of its content, including the proposed methodology, objectives,
deliverables, list of sources for the literature review, schedule, and any other scope related themes or issues. The POC will
also have the opportunity to provide insight into the contacts that should be approached for consultation.
After the meeting, the Project Team will review and integrate feedback from the POC and finalize the workplan, including
proposed activities and schedule.

The deliverables of this task are a Record of Meeting summarizing the kickoff meeting and the Final Workplan.

3.2 Literature/Resource Review

To understand the complex issues surrounding agriculture water supply and demand in the Fraser Valley, a literature
review will be conducted of relevant resources including publicly available aquifer and surface water information, spatial
data and models, climate change studies, and the reports listed in the RFP (supplied by the POC if not publicly available).
The review will also focus on important regulatory considerations from federal, provincial, and municipal sources, including
the Water Sustainability Act, local planning documents and regional government studies and reports. After completing a
thorough review and under the guidance of senior team members, the Project Scientist (Jordyn) will prepare a summary
report (Technical Memo #1) that identifies the data gaps that are relevant to agricultural water supply and outlines the
three proposed scenarios to be used in the Water Demand Assessment (Section 2.4.1) to be approved by the POC.
Policy/regulatory gaps, and newly identified threats to the water supply will be included as part of Task 5 (Analyze findings
and compile reports), since some of the gaps and threats will be identified during the completion of the scope in Task 3
(consultation) and 4 (assess water supply and demand under future climate conditions).

The deliverable of this task is Technical Memo #1: Literature Review and Data Gap Analysis including proposed future
scenarios.

3.3 Consultation with Local Stakeholders

With input from the POC, The Project Agrologist (Stacy) and Agricultural Sector Advisor (Geoff) will identify key contacts
in the Fraser Valley with insight of recent water supply challenges. Ideal stakeholders will represent producers from a range
of geographic locations that rely on different water supply sources and employ various agricultural practices, along with
staff from provincial and local governments. Ideally, 10 to 15 contacts will have been selected to participate. Consultation
will comprise phone interviews between Stacy, Geoff, or the Technical Lead (Marta) and the selected contacts. Stacy,
Marta and Geoff will develop a list of questions and discussion points that focus on strengths, weaknesses, opportunities
and threats (SWOT) of the current state of agriculture water use and supply in the Fraser Valley, which will be provided to
the contacts before the interviews to maximize efficiency. The interviewer will be selected based on familiarity with the
contact and their sector.

After the interviews, the interviewers will oversee the compilation of a summary report (Technical Memo #2) that presents
the results of the consultation, including SWOT, with a focus on recent water challenges and the geographic distribution of
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the issues. During this task, key future scenarios, key vulnerable areas, and current efforts by stakeholders to address these
challenges will be identified.

The deliverable of this task is Technical Memo #2: Consultation Summary. The Project Team and the POC will have a
short phone meeting after Technical Memo #1 and #2 are submitted on April 22 to touch base.

3.4 Assess Water Supply and Demand Under Future Climate Conditions

This task has been broken in to two phases (water demand and water supply) to facilitate analysis.

3.4.1 Water Demand Assessment

Based on the information gathered in Tasks 1-3, the Project Team will develop three future water demand scenarios with
the intent of capturing expected climate change impacts on crops, including crop water needs, cropping systems, and
increased irrigation use. Potential scenarios include investigating water demand under (1) future climate with current crops,
(2) future climate with a change in land use (e.g. switching corn crops to berries), and (3) future climate with current crops
and a change in irrigation (e.g. switching guns to wheel lines). The Agriculture Water Demand Model (AWDM) will perform
the bulk of the calculations and will be manipulated to produce outputs of current and future agriculture water demand.
During this process, the Project Team will liaise with the BC Ministry of Agriculture affiliates to receive the required
licences and back-end support.

Based on the AWDM results, the Project Team will assess the expected changes in agricultural water demand under
different future scenarios identify and potential limitations of different supply sources (i.e., surface water and groundwater)
to satisfy future demand. As a value-added component, we will explore ways to enhance the output from the AWDM.

3.4.2 Water Supply Assessment

Both groundwater and surface water sources will be investigated during this phase. The goal is to identify sources that are
less constrained and more likely to meet the future needs of the valley.

Groundwater
Marta, in the role of Senior Hydrogeologist, will oversee this task. We will:

· Develop a matrix table showing a combination of productivity/yield (as low, moderate, or high) of BC-mapped
aquifers against regulatory constraints.

· Identify “no-go” areas where future water licences will not be granted due to environmental constraints (e.g.:
unconfined aquifers connected to a stream with high aquatic values and low stream flows).

· The results of the matrix will be mapped to visualize the state of groundwater availability in the valley in terms of
future development potential (i.e., aquifers will be assigned low, medium or high capability). Currently,
groundwater supply in the Fraser Valley is only partially understood. There are areas where aquifer potential is
well known, but there are also areas that are poorly known. Numeric modelling of aquifers, which is needed to
fully assess water supply, is outside the scope of this. As an alternative, areas that have potential for future
development will be listed and mapped, but with data gaps in water supply and demand. In this way, we can
develop a road map for future projects.
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Surface Water
Due to the large geographic extent of the Project focus and the need for future estimates of surface water supply, the
Project Hydrologist (Lawrence) will rely on existing gridded hydrologic model outputs available from the Pacific Climate
Impacts Consortium (PCIC) to assess current and future surface water availability to minimize time spent compiling and
analyzing data.
This phase of the Project will involve a complete review of existing surface water licences within the focus area of the
Fraser Valley Regional District and identification of key surface water sources that aren’t fully allocated (e.g., Sumas River,
Vedder River, Coquihalla River). For each major surface water source identified, Lawrence will complete the following
tasks:
· Summarize historical runoff volumes for the most recent climate normal period (i.e., 1981-2010) based on gridded

hydrologic model output from PCIC.

· Calculate mean runoff volumes using an area-weighted approach for the contributing watershed area for each major
water source.

· Summarize future projected runoff volumes for corresponding future climate conditions included within the AWDM
for each major water source identified using the same approach outlined above.

· Qualitatively assess changes in projected streamflow patterns (e.g., earlier spring freshet, reduced summer low flows
etc.) and comment on their implication for future expected agricultural water demand.

Summary Report

Marta and Lawrence will oversee the compilation of a report that summarizes the results of the water supply assessment
and contains the following:
· Current and potential future agricultural water demand estimates based on the AWDM output.

· Current and potential future runoff volumes based on the PCIC gridded hydrologic model output.

· Potential future groundwater threats, including a list of aquifers that may be “no-go zones” (i.e., present a low
likelihood of water availability due to environmental constraints).

· Key “hot-spots”, including geographic areas, water supply source types, regulatory requirements, and vulnerabilities in
agriculture production systems that, based on the analysis, provide the highest risk to future water supply within the
Fraser Valley Regional District.

· Potential opportunities or solutions to address water supply and access challenges including infrastructure
improvements, on farm solutions and recommendations to streamline the regulatory application process.

· Recommendations to enhance and refine elements of water supply and demand and explore techniques to
communicate project findings to the community.

The deliverable of this task is Technical Memo #3: Water Supply and Demand Assessment including proposed land use
and climate change scenarios, AWDM, discussion and recommendations. Note that piloting the proposed methodology and
options is outside of the existing scope. The Project Team and the POC will have a short phone meeting after Technical
Memo #3 has been submitted to touch base and discuss the findings of the assessment before starting the analysis.
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3.5 Analyze Findings and Compile Summary Reports

To wrap up the Project, the Project Team will develop an Action Plan to ensure all components of the Project are complete
and ready for submission. The Action Plan will comprise a list of individual assignments to fill any remaining gaps and will
include a description of each assignment, timeline required to complete each assignment, who is responsible for completing
each assignment, and ball-park budget, if applicable. Once all the assignments in the Action Plan have been completed, the
Project Team will review the results from tasks 1 to 5 and prepare and provide a Draft Summary Report to the POC for
review. The report will summarize the three technical memos submitted during the Project and will be structured as
follows:

1. Objectives
2. Scope of work
3. Regulatory considerations
4. Surface water and aquifer descriptions
5. Summary of literature review and gaps
6. Summary of consultation
7. Summary of water supply and demand assessment
8. Recommendations.

Individual technical memos will be appended. The report will also include figures and attachments comprising maps with
site features, aquifers and streams, AWDM results, and any specific geographic threats, restrictions, or data gaps identified.
After the POC has reviewed the report and provided comments, the Final Summary Report will be compiled, signed,
stamped by a Professional Geoscientist and Professional Agrologist, and submitted to the POC. A wrap-up meeting will be
held over an online meeting platform (e.g., Skype) to summarize Project findings once the POC has received and read the
Final Summary Report.

The deliverables of this task are the Draft Summary Report and the Final Summary Report, which will both be submitted
electronically. After the Final Summary Report has been submitted, the Project Team and the POC will hold a project wrap-
up meeting at a location to be determined.

4 SCHEDULE

Table 1 presents the key project tasks, deliverables, milestones, and schedule, assuming the kickoff meeting is held by
March 13, 2020. Figure 1 presents the schedule as a Gantt chart, broken down by task and anticipated time requirement.
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Table 1
Project schedule

Task Deliverable or Milestone Completion Date

1. Project Initiation and Workplan
· Draft Workplan
· Record of Meeting
· Final Workplan

· March 6, 2020
· March 13, 2020
· March 20 2020

2. Literature/Resource Review · Technical Memo #1: Literature Review, Gap
Analysis and Proposed Future Scenerios · April 22, 2020

3. Consultation with Local
Stakeholders

· Consultation Interviews
· Technical Memo #2: Consultation Report
· Touch Base Phone Meeting

· April 8, 2020
· April 22, 2020
· April 22, 2020

4. Assess Water Supply and
Demand Under Future Climate
Conditions

· Technical Memo #3: Proposed Land Use and
Climate Change Scenarios, Water Supply and
Demand Assessment Results

· Touch Base Phone Meeting

· May 22, 2020

· May 25, 2020

5. Analyze Findings and Compile
Summary Reports

· Draft Summary Report and Action Plan
· Final Summary Report
· Wrap Up Meeting

· June 22, 2020
· July 15, 2020
· July 15, 2020

5 BUDGET

The budget required to complete the Project is $50,000 including GST. Table 2 provides a breakdown of the proposed fee
by task, including level of effort for each team member and expenses.
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Figure 1: Gantt Chart

Project Week #

Month

2020

February March April May June July

9 10 11 12 13 14

Feb 21, 2020 Jul 15, 2020

Task 1 - Project Initiation and Workplan Feb 21, 2020 Mar 20, 2020

Hold kickoff meeting with Project Team and POC in Chilliwack Mar 13, 2020 Mar 13, 2020
Submit Record of Meeting to POC Mar 13, 2020 Mar 13, 2020
Prepare Draft Workplan Feb 21, 2020 Mar 06, 2020
Submit Draft Workplan to POC prior to Project initiation meeting Mar 06, 2020 Mar 06, 2020
POC review Mar 06, 2020 Mar 13, 2020
Prepare Final Workplan Mar 13, 2020 Mar 20, 2020
Submit Final Workplan to POC Mar 20, 2020 Mar 20, 2020

Task 2 - Literature/Resource Review Mar 06, 2020 Apr 29, 2020

Conduct literature review and prepare Tech Memo #1 Mar 06, 2020 Apr 22, 2020
Submit Tech Memo #1 to POC Apr 22, 2020 Apr 22, 2020
POC review Apr 22, 2020 Apr 29, 2020

Task 3 - Consultation with Local Stakeholders Mar 20, 2020 Apr 29, 2020

Conduct consultation interviews Mar 20, 2020 Apr 08, 2020
Prepare Tech Memo #2 Apr 08, 2020 Apr 22, 2020
Submit Tech Memo #2 to POC Apr 22, 2020 Apr 22, 2020
Hold phone meeting with Project Team and POC to touch base Apr 22, 2020 Apr 22, 2020
POC review Apr 22, 2020 Apr 29, 2020

Task 4 - Assess Water Supply and Demand Under Future Climate Conditions Apr 22, 2020 May 29, 2020

Phase 1: Conduct water demand assessment Apr 22, 2020 May 06, 2020
Phase 2: Conduct water supply assessment May 06, 2020 May 22, 2020
Prepare Tech Memo #3 Apr 22, 2020 May 22, 2020
Submit Tech Memo #3 to POC May 22, 2020 May 22, 2020
Hold phone meeting with Project Team and POC to touch base May 25, 2020 May 25, 2020
POC review May 22, 2020 May 29, 2020

Task 5 - Analyze Findings and Compile Reports May 22, 2020 Jul 15, 2020

Prepare Draft Summary Report and Action Plan May 22, 2020 Jun 22, 2020
Submit Draft Summary Report to POC Jun 22, 2020 Jun 22, 2020
POC review Jun 22, 2020 Jun 29, 2020
Prepare Final Summary Report Jun 29, 2020 Jul 15, 2020
Submit Final Summary Report to POC Jul 15, 2020 Jul 15, 2020
Hold wrap up meeting with Project Team and POC - location TBD Jul 15, 2020 Jul 15, 2020
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Classification C3 P4 C3 C1 D3 S4
1

4 2 4 10 1,208$ 183$ 1,391$ 300$ 300$ 1,691$
4 2 10 16 1,748$ 140$ 1,888$ -$ 1,888$

2
   Compile and review background and policy 3 2 2 4 11 1,334$ 107$ 1,441$ -$ 1,441$
   Literature review summary (Tech Memo #1) 4 4 2 9 2 21 2,530$ 202$ 2,732$ -$ 2,732$

3
   Identify stakeholders and develop interview guide 4 3 3 10 1,290$ 103$ 1,393$ 450$ 450$ 1,843$

10 7 5 22 2,914$ 233$ 3,147$ 1,050$ 1,050$ 4,197$
   Consultation summary report (Tech Memo #2) 6 2 2 4 1 15 1,850$ 148$ 1,998$ 300$ 300$ 2,298$
   Touch base phone meeting (discuss TM #1 and #2) 2 1 1 4 514$ 41$ 555$ -$ 555$

4
   AWDM data compilation and set-up 3 4 2 4 13 1,678$ 134$ 1,812$ 150$ 150$ 1,962$

3 8 26 37 3,726$ 298$ 4,024$ -$ 4,024$
   Water licence review and summary 1 4 6 4 15 1,830$ 146$ 1,976$ -$ 1,976$
   PCIC model output and summary 3 8 26 4 41 4,386$ 351$ 4,737$ -$ 4,737$
   Aquifer productivity and regulatory constraint matrix and maps 1 10 14 6 31 4,096$ 328$ 4,424$ -$ 4,424$
   Reporting (Tech Memo #3) 3 8 8 16 2 37 4,478$ 358$ 4,836$ -$ 4,836$

1 1 1 3 388$ 31$ 419$ -$ 419$
5

   Develop recommendations/action plan 6 7 6 19 2,716$ 217$ 2,933$ 300$ 300$ 3,233$
   Draft Report (Project Summary) 8 6 2 10 3 29 3,606$ 288$ 3,894$ 300$ 300$ 4,194$
   Final Report (Project Summary) 1 1 1 4 7 784$ 63$ 847$ -$ 847$
  Wrap-up meeting 1 1 2 298$ 24$ 322$ -$ 322$

Sub Total Hours 68 61 45 147 14 8 343
Sub Total Fees 8,568$ 10,492$ 5,670$ 13,230$ 2,310$ 1,104$ 41,374$ 3,395$ 44,769$ 2,850$ 2,850$ 47,619$

68 61 45 147 14 8 343
8,568$ 10,492$ 5,670$ 13,230$ 2,310$ 1,104$ -$ 41,374$ 3,395$ 44,769$ 2,850$ 2,850$ 47,619$

50,000$Project Total Fees incl GST

   Kickoff meeting
   Finalize workplan

   Interviews

   AWDM summary

Literature Review

Consultation with Local Stakeholders

Project Total Hours
Project Total Fees

   Touch base phone meeting (discuss TM #3)

Task Description

Table 2: Budget

Assess Water Supply and Demand Under Future Climate

Analyse Findings

Associated Environmental

Project Initiation and Workplan
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Issue Date: May 14, 2020  File: 2020-85760-00.05
To: Project Oversite Committee (POC)  Previous Issue Date:
From: Stacy Boczulak, M.Sc., P. Ag., and Marta Green, P.Geo.

Client: BC Agriculture and Food Climate Action Initiative
Project Name: Fraser Valley Agricultural Water Supply Assessment  Project No.: 2020-8576
Subject: Technical Memorandum #2: Literature Review Summary

1 INTRODUCTION

This technical memorandum (TM) summarizes the results of a literature review completed for the Fraser Valley
Agricultural Water Supply Assessment project (the Project) for the BC Agriculture and Climate Food Action Initiative.
This is the second deliverable of the Project and is being submitted in tandem with the consultation summary (TM #3).

1.1 Background

Increasingly warm and dry summers – as well as longer growing seasons – in the Fraser Valley will result in greater
irrigation demand from farms already irrigating and will reduce the productivity of unirrigated land. In recent years,
summer conditions have put pressure on some agricultural water resources and infrastructure, resulting in localized
concerns about supply and quality. In response to these concerns, Associated Environmental Consultants Inc.
(Associated) was retained by the BC Agriculture and Food Climate Action Initiative to undertake an assessment of
current and future challenges to agricultural water supply in the Fraser Valley. Staff from Associated involved in the
Project include an agrologist with local experience, a senior hydrogeologist, a hydrologist, and an agricultural sector
advisor (the Project Team). A Project Oversite Committee (POC) made up of industry participants from the BC Dairy
Association, the BC Blueberry Council and the BC Poultry Association, as well as representatives from the BC
Agriculture and Food Climate Action Initiative, the BC Ministry of Agriculture and local governments was formed to
oversee the delivery of the Project, conforming with the Fraser Valley Adaptation plan for agriculture.

1.2 Study Area

The Study Area (Figure 1) is agricultural areas (i.e., land classified under the Agricultural Land Reserve [ALR] as prioritized
for agriculture)1 within the Fraser Valley Regional District (FVRD), including the City of Chilliwack, City of Abbotsford,
District of Kent, and Electoral Areas F (McConnell Creek – Hatzic Prairie), G (Nicomen Island/Deroche/Dewdney/Hatzic
Island), and H (Cultus Lake/Columbia Valley/Lindell Beach).

1 Richardson, F. Project Manager, Regional Adaptation Program, BC Agriculture & Food Climate Action Initiative. March 31, 2020. Personal
communication (email) with Stacy Boczulak of Associated.

Appendix B: Technical Memorandum #2
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1.3 Objectives and Scope of Work

The overall objectives of the Project are:
 Identify agriculturally relevant gaps and issues of concern in current water supply knowledge base

 Summarize recent water supply and quality challenges facing agricultural producers

 Analyse climate change impacts and water supply/demand projections

 Identify key “hot-spots” – geographic areas or specific supply resources – that are particularly vulnerable to
climate change impacts

 Identify potential solutions and opportunities to address water supply vulnerabilities and challenges

The scope of the Project includes the following five main tasks:
 Task 1: Develop a detailed work plan (TM #1, submitted to the POC on March 17, 2020);
 Task 2: Perform a literature/resource review and scan of relevant resources (TM #2 [this document], submitted

to the POC on May 15, 2020);
 Task 3: Consult with local stakeholders (TM #3, submitted to the POC on May 15, 2020in tandem with the

Literature Review Summary);
 Task 4: Assess water supply and demand under future climate conditions (TM #4); and
 Task 5: Summarize the results of the above tasks and develop an action plan for next steps.

2 LITERATURE REVIEW METHODS

The objectives of the literature review (Task 2) are to:

 Guide interview questions for Task 3: Consultation with Local Stakeholders to make this task as specific and
relevant as possible;

 Gain an understanding of the level of information available from public documents and documents made
available to us by the POC and participating organisations to support Task 4: Water Supply and Demand 
Assessment; and

 Identify themes to explore further during the development of the action plan in Task 5: Summary Report.

Prior to Associated’s involvement in the Project, a previous consultant completed the bulk of the literature review and
summarized findings in a spreadsheet, which was provided by the POC. It is important to note that the summaries
generated by the other consultant are assumed to be correct and, to maximize efficiency, previously summarized reports
were only scanned instead of thoroughly reviewed.

To complete the objectives of the literature review, the following actions were completed:
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 Gathered documents provided by the POC and additional documents we consider relevant based on our experience. 
Some documents that were identified as potentially relevant but are not publicly available were not received in time
and therefore, were not included in this review. Relevant documents included:
 Aquifer and surface water studies;

 Those including spatial data and modeling of local hydrology and hydrogeology;

 Climate change studies;

 Statues including the provincial Water Sustainability Act, local planning documents, and regional government
studies and reports; and

 The reports listed in the Request for Proposals.

 Reviewed and updated the summaries compiled by the previous consultant based on a preliminary scan of the 
documents.

 Reviewed and summarized new documents, identifying potential data gaps, known areas of vulnerable or threatened 
water supply (i.e., hot-spots), state of the basin for current and future water needs, potential areas for future
growth/expansion, potential threats to water supply, including climate change and land use changes, and themes to 
explore further during consultations with local stakeholders.

3 LITERATURE REVIEW FINDINGS

Tables summarizing the results of the literature review are located below according to the geographic area the literature 
applies to. Information from the literature has been divided between the Fraser Valley as a whole and general documents 
for the Province of BC (Table 3-1), the Abbotsford Area (Table 3-2), the Chilliwack Area (Table 3-3), and Electoral Areas 
F, G, H and Kent (Table 3-4). Detailed notes taken by both the prior consultant and the Project Team during the
literature review are available upon request.

The following subsections contain references for the documents that were reviewed and are organized into the four
main areas. Information contained in Tables 3-1 through 3-4 are referenced with numbers that correspond to the
following list of documents.

3.1 Fraser Valley and Province of BC

1. Hii, B., S. Sylvestre, T. Tuominen, M. Sekela, and M. Mazalek. 2004. Nutrients, Metals, Bacteria and
Organic Compounds in Groundwater Exposed to Agricultural Activities in the Lower Fraser Valley,
British Columbia. Prepared for Environment Canada. EC/GB/04/76. Vancouver, BC.

2. Carmichael, V., M. Wei, and L. Ringham. 1995. Fraser Valley Groundwater Monitoring Program Final
Report. Prepared for the BC Ministry of Environment, Lands and Parks, the BC Ministry of Health and
the BC Ministry of Agriculture, Fisheries, and Food.

3. Morrison, J., M.C. Quick, and M.G.G. Foreman. 2002. Climate Change in the Fraser River Watershed:
Flow and Temperature Projections. Journal of Hydrology. 263: 230-244.
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4. Fraser Valley Regional District (FVRD). 2004. Choices for Our Future – Regional Growth Strategy for the
Fraser Valley Regional District.

5. Van der Gulik, T., D. Neilsen, R. Fretwell, and S. Tam. 2015. Agriculture Water Demand Model Report
for Fraser Valley. Prepared for the Government of Canada, the BC Ministry of Agriculture, the BC
Agriculture Council and the Fraser Valley Regional District.

6. Middleton, M.A. and D.M. Allen. 2017. Assessment of Hydraulic Connectivity Related to Groundwater
Extraction on Selected Sensitive Streams: Stream Vulnerability Mapping. Water Science Series,
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Table 3-1
Literature review summary for the entire Fraser Valley and Province of BC

Theme Description

Overall summary

 Abbotsford, Chilliwack, and Kent are situated on vulnerable aquifers4.
 Many local governments in the Fraser Valley (FV) provide water to agricultural areas through a network of

pumps and drainage channels5.
 Agricultural activities can result in an increase in bacterial, nutrient, and pesticide levels (in shallow wells)1.
 Dominant crop type can impact groundwater quality (e.g., forage crops take up more nitrogen than

raspberries). The Abbotsford-Sumas aquifer has 10 x more nitrogen than Chilliwack-Rosedale (C-R), in part
due to crop type1.

 Many low-lying areas have high water tables, which reduce the overall irrigation demand5.
 38,000 ha of agriculture land in the Fraser Valley. 39% is irrigated. 57% of irrigation water comes from

groundwater. Berry, greenhouse and nursery operations are more reliant on groundwater8.
 Natural groundwater discharges to streams can make up to 100% of baseflows during seasonal dry periods

and can account for up to 50% of the annual streamflow9.
 Included in the top five aquifers with the greatest volume of withdrawal in BC are the Sumas-Prairie and C-

R aquifers10.

Identified spots /
pinch points
between users

 Threats to groundwater supply include contamination from anthropogenic sources, and reduced recharge
from larger stream withdrawals/diversions and increasing cover of impervious surfaces4.

 Existing regulatory framework/requirements for drainage works is complex and daunting for producers8.
 The Water Sustainability Act (WSA) creates new regulatory constraints on new groundwater users (wells

used for the first time after March 1, 2016). Hydraulic connection between the aquifer and surface water
bodies must be understood, and then for any aquifer connected to a surface water body, and assessment of
impacts to aquatic habitats must be completed. In these cases, sometimes, an Environmental Flow Needs
(EFN) assessment might be required12.

 Technical assessments by a qualified professional are required under the WSA to prove a well’s capacity to
deliver the intended water and to evaluate/mitigate potential impacts to other water users or surface
waterbodies. Field testing requirements and subsequent analyses are costly12.

 EFN policy applies to all applications for a water licence11.
 Conservative approach taken by the Province in their guidance document to estimating groundwater

curtailment envelopes may not favor the water user13.

Potential areas for
future growth /
additional supply

 Rehabilitation of gravel pits in ALR can add to arable land base4.
 Harrison Lake and Stave Lake are potential future sources of water supply4, 8.
 Opportunities to reduce water use by improving the efficiency of irrigation systems for some crops5.
 Type 1c aquifers in the province are not usually heavily developed9.

Threats related to
climate change, land
use or growth

 Earlier freshets and increasing summer temperatures impact salmon habitats, making it more important to
consider EFNs3.

 In extreme climate scenarios, it’s possible to have an annual water demand that is 94% higher than what is
experienced during a normal year5.



 Predicted that an additional 18,650 ha of agricultural land in the Fraser Valley could be irrigated5.
 Capacity of drainage infrastructure will need to be increased to meet demand and limit flooding7.
 Climate change could result in a seasonal water shortage once every two years or more frequently by

205014.
 Losses could exceed $1 billion in agriculture, fisheries, forestry tourism and other water-dependent

sectors14.
 Salmonids and other temperature-sensitive species may experience heat stress and difficulties migrating

due to low water levels14.
 By 2050, the saltwater/fresh water interface is expected to extend further up the Fraser River, which may

cause saltwater intrusion of aquifers in low-lying areas of the Fraser River delta region14.

Data gaps / other
comments

 The drainage system capacity has not been assessed for future climate scenarios7.
 Although the aquifer maps have been recently updated in extent, there is a lack of publicly-available data

with respect to quantity of supply and demand/use from each aquifer10.
 There is a lack of data regarding replenishment to aquifers from irrigation returns and water banking9.
 Provincial database has only partial/outdated information15.

Themes to explore
during consultation
(Task 4)

 Have any EFN/hydraulic connection studies been done?
 Have any new groundwater use licences been issued?
 Learn more about drainage systems when used as a source for water supply.

Possible
recommendations to
explore during
development of
Action Plan (Task 6)

 Improvements to farm-level drainage management practices and infrastructure are necessary for a
functioning drainage system7.

 Communicate with producers regarding best management practices and emerging environmental issues8.
 Promote uptake of Irrigation Management Plans through the Environmental Farm Plan Program8.
 Harrison Lake and Stave Lake as potential future sources of water supply.
 Encourage the use of water meters for all well users to improve estimates of use10.



Table 3-2
Literature review summary for the Abbotsford Area

Theme Description

Overall summary

 Joint Abbotsford-Mission Water and Sewer Commission have a water supply system consisting of Norrish
Creek, Cannel Lake and 19 groundwater wells that augment surface water resources to meet peak demands16.

 Norrish Creek is the main surface water source. As of 2017, Norrish Creek can theoretically meet 100% of
average daily demand (ADD) during periods of regular source water quality, but transmission line upgrades and
improvements to storage are needed16.

 No sign of decreasing groundwater levels in Abbotsford Sumas aquifer (ASA). Aquifer could sustain additional
withdrawals but short-term effects (creek flow, well interference) need evaluation16.

 Issues with nitrate in ASA; however, these are declining due to improved farm practices16.

Identified spots /
pinch points
between users

 Permits for well expansion becoming more complex and expensive16.
 Expanded use of Norrish Creek system requires expansion of main supply pipe (costly)16.
 Municipal system has limited capacity in rural areas and cannot meet all agricultural needs15.

Potential areas for
future growth /
additional supply

 Groundwater use can be expanded, but there are regulatory and management hurdles16.
 Collector wells at Fraser River have no known conflicts and good cost performance16.
 Cannell Lake can be relied upon for greater capacities but only for short periods of time16.

Threats related to
climate change, land
use or growth

 Decreased snowpack means less surface water storage in Dickson Lake (feeds Norrish Creek), Cannell Lake16.
 Mean temperature increase will increase evaporation and demand and shift hydrograph forward (earlier)16.
 Precipitation decrease in summer will increase demand16.
 Groundwater will experience more recharge in winter, and more withdrawal in summer16.
 Norrish Creek system is prone to drought, landslides and turbidity issues16.
 Agricultural demand will go up due to climate and growth in retail and production16.

Data gaps / other
comments  Private, residential, agricultural and industry wells are not currently required to report withdrawal rates15.

Themes to explore
during consultation
(Task 4)

 How water demand is split between uses.
 Local regulatory and management hurdles related to groundwater use.
 How the drainage and irrigation system is set up/operates

Possible
recommendations to
explore further
during development
of Action Plan (Task
6)

 Demand can decrease with increased public awareness, and the promotion of best management practices,
including conservation strategies and irrigation planning16.

 Encourage farmers to develop irrigation plans to assist City in water supply planning20.
 Advocacy of farmers’ interests with regards to maintenance of drainage, irrigation and flood control systems20.
 Retrofit some drainage and irrigation systems so they don’t connect to natural or channelized watercourses20.
 Improve drainage systems to eliminate flooding of agriculture lands20.
 Update water conservation policy16.



Table 3-3
Literature review summary for the Chilliwack Area

Theme Description

Overall summary

 Two major aquifers: Chilliwack-Rosedale (C-R) (also known as East Chilliwack) and Sardis-Vedder (S-V). The S-V
aquifer is classified as “highly to extremely vulnerable” to contamination across most of the fan. The C-R aquifer
is classified as “low to moderately vulnerable” to contamination. Currently, the City uses water from the S-V
aquifer for its supply21.

 High yielding wells in the C-R aquifer are found in coarser, buried channels of the Fraser River (north/west of
Rosedale)1.

 The Vedder River supplies finite recharge to the S-V aquifer (surface water recharge does not increase as
aquifer levels drop)22.

 As of 1997, 42% of the district’s water supply was derived from surface water sources, primarily Elk, Dunvill
and Nevin Creeks. The remainder was from groundwater sources21.

 Groundwater quality issues exist in the C-R aquifer, including high iron, manganese, and some arsenic25.
 67% of Chilliwack’s total land area is in the ALR. In 2012, 14% of the area’s water demand was for agriculture

purposes, 61% was for residential purposes. All City water supply lines are metered24.
 Dairy farms have the highest water demand of all producer groups. Most rely on the City’s potable system26.
 Nurseries have the highest rate of water consumption per property and are predicted to grow at the fastest

rate26.
 Private water treatment is not economically viable for small dairy farms or greenhouses, but for large

productions, the cost of treating water can be cheaper than staying on the City’s system26.

Identified spots /
pinch points
between users

 City has restricted water services to agricultural facilities during high demand periods to ensure domestic
demands are met26.

 Poor water quality in the C-R aquifer26.

Potential areas for
future growth /
additional supply

 The C-R aquifer has lower quality water but could be used for certain purposes where water quality is not
important (e.g., washing down empty stalls, chilling milk)26.

 Switch the water source of agricultural producers from the City’s system to wells in the C-R aquifer. All but
drinking water for dairies and some greenhouse crops can handle poorer water quality (iron, manganese for the
most part, in C-R aquifer)26.

 Half of the dairy farms reuse water in applications where water quality is not important26.

Threats related to
climate change,
land use or growth

 Threats to groundwater quality in the S-V aquifer due to agriculture are a big concern. Current agricultural
practices that impact groundwater quality include poor manure spreading/stockpiling practices and milk parlor
discharge21.

 Increasing night time temperatures lengthen the growing season24.
 Dairies are limited in expansion by manure management, but nursery expansions could cause significant

increases in water demand26.

Data gaps / other
comments  Characteristics of the C-R aquifer (dimensions, storage, water quality) are unknown21.



Themes to explore
during consultation
(Task 4)

 Any EFN or hydraulic connection studies done for either aquifer?
 Any known groundwater user conflicts?

Possible
recommendations
to explore further
during
development of
Action Plan (Task 6)

 Develop alternative community water supply system specifically for agricultural community to use for
production purposes (e.g., from the C-R aquifer), to take pressure off City of Chilliwack’s potable water
system26.

 Best means of achieving groundwater protection is through public education24.
 Improve water conservation practices to reduce waste due to inefficient use24.
 Better management of manure24, 26.
 Consider livestock water use as equal to crop water use in terms of importance26.
 Reuse high quality water in applications where water quality is not important24, 26.
 Improve efficiency of irrigation equipment24.
 Implement inclining block rate structure to target high-rate water consumers26.



Table 3-4
Literature review summary for Electoral Areas F, G, H and Kent

Theme Description

Overall summary

 35% of the footprint in the District of Kent is in the ALR. Farms are decreasing in numbers but increasing in size27.
 Water supply in Kent is plentiful and of high quality, and the main source is groundwater28.
 Two community supply wells service the Agassiz townsite and were developed to phase out shallow private

water wells for domestic and commercial purposes. Connection to the City system is voluntary and currently
supplies water to 65% of the population30.

 Groundwater flow through the aquifer is controlled by hydraulic boundaries of the Fraser River and Harrison
Lake. Flow is normally from the Fraser River to Harrison Lake30.

 As of 2011, Electoral Area G had 3 main crop types: forage (83%), berries (9%) and grass (5%). 24% of the
footprint was irrigated31.

 The ALR land base in Electoral Area G is developed close to capacity – current operations must intensify or
become more efficient with their practices if the agricultural sector is going to grow31.

Identified spots /
pinch points
between users

 None identified.

Potential areas for
future growth /
additional supply

 Large amounts of groundwater could be removed from aquifer without impacting users. The aquifer is recharged
from the Fraser River and Harrison Lake30.

Threats related to
climate change, land
use or growth

 Warmer temperatures extend growing season28.
 Weather station in Agassiz shows winters are warmer and have more precipitation28.
 Irrigating is one way to increase production from the limited land base in Electoral Area G (currently many fields

are not irrigated)31.

Data gaps / other
comments

 No records of EFN or hydraulic connection studies having been completed.
 Limited hydraulic and fish habitat information on the drainage systems29.

Themes to explore
during consultation
(Task 4)

 Has anyone received a groundwater use licence in the area?
 Any pinch points?

Possible
recommendations
to explore further
during development
of Action Plan (Task
6)

 EFN/Hydraulic connection studies.
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Issue Date: May 14, 2020 File: 2020-8576-00.05 
To: Project Oversite Committee (POC) Previous Issue Date: NA
From: Stacy Boczulak, M.Sc., P. Ag.
Client: BC Agriculture and Food Climate Action Initiative
Project Name: Fraser Valley Agricultural Water Supply Assessment Project No.: 2020-8576 
Subject: Technical Memorandum #3: Consultation Summary

1 INTRODUCTION

This technical memorandum (TM) summarizes the results of stakeholder consultation completed for the Fraser Valley
Agricultural Water Supply Assessment project (the Project) for the BC Agriculture and Climate Food Action Initiative.
This is the third deliverable of the Project and is being submitted in tandem with the literature review summary (TM #2).

1.1 Background

Increasingly warm and dry summers – as well as longer growing seasons – in the Fraser Valley will result in greater
irrigation demand from farms already irrigating and will reduce the productivity of unirrigated land. In recent years,
summer conditions have put pressure on some agricultural water resources and infrastructure, resulting in localized
concerns about supply and quality. In response to these concerns, Associated Environmental Consultants Inc.
(Associated) was retained by the BC Agriculture and Food Climate Action Initiative to undertake an assessment of
current and future challenges to agricultural water supply in the Fraser Valley. Staff from Associated involved in the
Project include an agrologist with local experience, a senior hydrogeologist, a hydrologist, and an agricultural sector
advisor (the Project Team). A Project Oversite Committee (POC) made up of industry participants from the BC Dairy
Association, the BC Blueberry Council and the BC Poultry Association, as well as representatives from the BC
Agriculture and Food Climate Action Initiative, the BC Ministry of Agriculture and local governments was formed to
oversee the delivery of the Project, conforming with the Fraser Valley Adaptation plan for agriculture.

1.2 Study Area

The Study Area (Figure 1) is agricultural areas (i.e., land classified under the Agricultural Land Reserve [ALR] as prioritized
for agriculture)1 within the Fraser Valley Regional District (FVRD), including the City of Chilliwack, City of Abbotsford,
District of Kent, and Electoral Areas F (McConnell Creek – Hatzic Prairie), G (Nicomen Island/Deroche/Dewdney/Hatzic
Island), and H (Cultus Lake/Columbia Valley/Lindell Beach).

1.3 Objectives and Scope of Work

The overall objectives of the Project are:
 Identify agriculturally relevant gaps and issues of concern in current water supply knowledge base

 Summarize recent water supply and quality challenges facing agricultural producers

1 Richardson, F. Project Manager, Regional Adaptation Program, BC Agriculture & Food Climate Action Initiative. March 31, 2020. Personal
communication (email) with Stacy Boczulak of Associated.
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 Analyse climate change impacts and water supply/demand projections
 Identify key “hot-spots” – geographic areas or specific supply resources – that are particularly vulnerable to

climate change impacts

 Identify potential solutions and opportunities to address water supply vulnerabilities and challenges

The scope of the Project includes the following five main tasks:

 Task 1: Develop a detailed work plan (TM #1, submitted to the POC on March 17, 2020);
 Task 2: Perform a literature/resource review and scan of relevant resources (TM #2 [this document], submitted

to the POC on May 15, 2020);
 Task 3: Consult with local stakeholders (TM #3, submitted to the POC on May 15, 2020 in tandem with the

Literature Review Summary);
 Task 4: Assess water supply and demand under future climate conditions (TM #4); and
 Task 5: Summarize the results of the above tasks and develop an action plan for next steps.

2 CONSULTATION METHODS

The objectives of consultation with local stakeholders (Task 3) are to:

 Fill gaps in the knowledge base identified during the literature review (Task 2);
 Engage with stakeholders and record firsthand experiences with water supply, infrastructure, and management; 
 Gain an understanding of the geographic distribution of identified issues and potential under-used areas;
 Document current trends in the agriculture industry, including irrigation practices, cropping systems, and

adaptations due to climate change; and
 Identify opportunities to include in the Action Plan in Task 5.

To complete the objectives of consultation, the following actions were completed:
 Created two maps (Figures 2 and 3) showing the results of a preliminary analysis of groundwater and surface

water availability, based on current publicly available data2,3,4,5,6,7. Included in the map of groundwater resources 
are active and refused groundwater licence applications, licenced groundwater wells, and aquifers within the 
Study Area ranked according to groundwater availability. Included in the map of surface water sources are

2 Ministry of Forests, Lands, Natural Resource Operations and Rural Development (FLNR). 2020. Spatial layers displaying Water Rights Applications –
Public. Available at: https://catalogue.data.gov.bc.ca/dataset/water-rights-applications-public
3 Ministry of Forests, Lands, Natural Resource Operations and Rural Development (FLNR). 2020. Spatial layers displaying Water Reserves and Water
Allocation Restrictions. Available at: https://catalogue.data.gov.bc.ca/dataset/water-reserves-and-water-allocation-restrictions
4 Ministry of Forests, Lands, Natural Resource Operations and Rural Development (FLNR). 2020. Spatial layers displaying Streams with Water
Allocation Restrictions. Available at: https://catalogue.data.gov.bc.ca/dataset/streams-with-water-allocation-restrictions
5 Ministry of Forests, Lands, Natural Resource Operations and Rural Development (FLNR). 2020. Spatial layers displaying Freshwater Atlas Stream
Network. Available at: https://catalogue.data.gov.bc.ca/dataset/streams-with-water-allocation-restrictions
6 Ministry of Environment and Climate Change Strategy (ENV). 2020. Spatial layers displaying Ground Water Aquifers. Available at:
https://catalogue.data.gov.bc.ca/dataset/ground-water-aquifers
7 Ministry of Environment and Climate Change Strategy (ENV). 2020. Spatial layers displaying Ground Water Wells. Available at:
https://catalogue.data.gov.bc.ca/dataset/ground-water-wells
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shallow aquifers with low groundwater availability, watercourses within the study area, designated sensitive
streams, and water allocation restrictions. It is important to note that bedrock aquifers were excluded from
analysis because they do not provide sufficient water for agricultural purposes;

 Developed a consultation guide for stakeholder distribution that included a brief background on the Project
including goals and outcomes, described what it means to participate, provided all the questions to be asked
during the interviews, and the two maps so stakeholders can comment on the results of the preliminary analysis
and mark specific locations based on their local experience;

 Worked with the POC to identify key contacts in the Fraser Valley with insight of recent water supply
challenges;

 Distributed the consultation guide to the selected stakeholders to inform them of the Project the expectations
of the interview;

 Conducted phone interviews with the selected stakeholders and recorded key points from the conservation.

3 CONSULTATION PROCESS OVERVIEW

3.1 Consultation Program

Stakeholder consultation played a key role in filling information gaps identified during the literature review. Consultation
activities during the Project included one-on-one phone interviews between key stakeholders within the Study Area and
members of the Project Team. Stakeholders contacted for interviews were selected to encompass a wide range of
production types, locations, water demands, and individual experiences with water supply issues. Individual stakeholders
included representatives from provincial government bodies, members of local government, participants from the dairy,
berry, and nursery industries, and a local drilling company. Engagement opportunities were aligned with the Project
objectives to ensure that stakeholder input, advice and concerns filled gaps in the current knowledge base.

3.2 Consultation Activities

Eleven phone interviews were conducted by the Project Team between April 15 and May 14, 2020. The interviews were
designed to encourage focused participation through a questionnaire developed for each stakeholder group (i.e.,
producers, provincial government, and local government) to target specific knowledge gaps. All participants were
provided with a questionnaire and two maps showing features indicative of groundwater and surface water availability in
the Study Area, as per a preliminary analysis of publicly available records (Figures 2 and 3). Members of the Project Team
went through the questionnaire with the stakeholders, recording answers to the questions and any relevant comments
or conversations that digressed from the main interview topics.

4 SUMMARY OF PARTICIPANT FEEDBACK

Overall, feedback received during consultation was generally positive. The following section is a high-level synopsis of
the overarching comments, concerns and/or advice received during the interviews. The summary has categorized
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participant feedback according to stakeholder group. Detailed notes collected during the interviews can be found in
Appendix A.

4.1 Producers

4.1.1 Water Demand

 Experienced a 30% increase in water demand since 1990 without increases in crop production.
 Drilled new wells, constructed storage/recycling reservoirs to keep up with increasing demand.

4.1.2 Current Water Supply

 Generally, no concerns with water supply. Some producers are noticing that some wells slowly reduce in
productivity as they are pumped due to silting in the production zone. Others note that water supply is highly
variable – it can go from no water to 130 feet to water boils appearing next to their farms.

 Use municipal supply lines primarily for domestic purposes, though some small farms rely on drinking water for their
entire operation. Most facilities that use water for produce washing or processing rely on drinking water.

 Some have surface water licences, others do not have access to surface water. Most rely primarily on groundwater.

 Known issues with iron in shallow wells in East Chilliwack and Kent.

 Some operations in Abbotsford have encountered salt water in their wells.

 Some water quality concerns can be managed in recirculation ponds or through aeration.
 High-value crops are sensitive to water quality – anything that stains foliage is a concern.

4.1.3 Climate Change and Future Water Supply

 Crop types are shifting from traditional dryland hay to berries, which require more intensive watering.
 More wells are being drilled all the time.

 Shallow wells are drying out as dairy farms turn to irrigation.

4.1.4 Potential Conflicts

 Well known that the largest dairy in East Chilliwack uses purveyed water for livestock and milk house washing.
 Known conflict in western part of Sumas-Prairie (both supply and quality).

4.1.5 Additional Feedback

 All irrigate at some point throughout the year. Productivity increases are driving many producers to irrigate where
they may not have in the past

 No plans to expand or change operations. Dairy farmers report that the industry across the entire Fraser Valley is
changing. There are fewer large operations and quota increases cause small farms to raise a lot more cattle.



Appendix C - Technical Memorandum #3  
May 14, 2020
Page 5

 Efforts to reduce consumption include recycling roof water and irrigation run-off. Most dairies recycle water in the 
parlour and in manure management. Some operations would not be able to keep up with irrigation demands without
lined aerated ponds that collect stormwater runoff.

 Cost of drilling is a concern.

 Concerned with the rate of management changes in the drainage, diking and irrigation (DDI) department at the City
of Abbotsford.

4.1.6 Recommended Action Items

 Explore the feasibility of the City of Abbotsford tapping wells adjacent to the Fraser to provide irrigation water to
farmers in the Valley.

4.2 Provincial Government and Research Institutions

4.2.1 Current Water Supply

 Greenhouses want to connect to municipal systems to ensure water supply is high quality. There are no bylaws to
regulate this and municipalities are unable to support the additional connections.

 Area F has high quality water and good supply.

 The Hatzic area has poor quality water but good land. The surrounding area has good water but land not suitable for
agriculture.

4.2.2 Climate Change and Future Water Supply

 City of Abbotsford engineers can feel a shift in water use towards irrigation and have to switch over from their
original supply lines for potable water to more lines for irrigation.

 Increased irrigation is changing the water table, so wells must be drilled deeper.

 Most supply issues are related to supplying high quality water.

 Winter flooding in certain areas may force berry growers to change crop type. 

 Moving away from irrigation guns and using pivots more.

4.2.3 Potential Conflicts

 Producers in Hatzic Prairie region perceive that the FVRD is giving more of the water supply to municipal districts.
 Poor water quality is impacting the ability to irrigate in some districts.

 Producers blaming each other for poor water quality in creeks and rivers. 

 Impacts to downstream users from poor management practices upstream.

4.2.4 Additional Feedback

 Data used to make the maps provided is out of date. FLNR is working on updating the datasets.
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 Water balance and sate of licensed/unlicensed water use is unknown.
 Know that there are potentially thousands of unauthorized users in the Study Area.

 Water Business Branch of FLNR is working on making stream allocation restrictions publicly available.

 Riparian management for cooling, retention, and water quality is needed and is not taken seriously as a way to
mitigate and plan for the future.

4.2.5 Recommended Action Items

 Secure grants to complete environmental flow needs (EFN) studies.

4.3 Local Government

4.3.1 Current Water Supply

 The City of Chilliwack has sufficient water to supply all residents and the industrial and commercial sectors at all
times of year within its licensed groundwater extraction limits. The City does not have sufficient capacity within the
licensed limits to supply water to the agricultural sector at any time of year but particularly in the summer. The City
does provide a basic 25 mm (1 inch) supply to agricultural properties to provide for agricultural activities requiring
potable water. As the Vedder River is the main recharge for their aquifer, they are confident there is adequate
supply for all citizens up to the licensed volume. There is little rationale behind investing in drinking water supply
infrastructure to provide water for uses that do not require drinking water quality supply.

 Agricultural users in Abbotsford rely on a ditch system that is used to irrigate and water crops. The municipal system
isn’t used frequently for agriculture.

 The District of Kent has a new municipal system that is sourced from wells adjacent to the Fraser River. They are
encouraging residents to switch from private wells to the municipal system so that there is less pressure for
agricultural users. They are not encouraging farms to hook up to the municipal system.

 Drillers report lots of water available in Aquifers 12 and 22.

 Vedder River aquifer is very clean.

 Widespread issues with iron and manganese. Some municipalities are investing in water treatment plant upgrades to
address this.

 Issues with nitrates where there are lots of shallow wells.

 Water quality is highly variable. Moving a well by 10 feet can result in entirely different water quality.

 Encouraging agricultural use of the East Chilliwack aquifer as it isn’t high enough quality for drinking.

4.3.2 Climate Change and Future Water Supply

 Usually, the ditches in Abbotsford aren’t flooded until May, but the spring has been dry and hot enough already that
users are requesting for the ditches to be flooded early. In the future, they may need to cut back on what they offer
(i.e., limiting service area, limiting use, metering) to properly manage the system.
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 Concerns that water users will not consider ENFs and will negatively impact surface waterbodies by drilling too close 
or pumping too much from new wells.

 Timing is an issue. Lots of water in the winter when people don’t need it or can’t store it.

 Most of the wells that are drying up in the District of Kent are shallow residential wells, not deep agricultural ones. 
 Higher pumping rates may cause layers of poor and high quality water to mix.

4.3.3 Potential Conflicts

 Abbotsford ditches cannot keep up with high demand in the summer and fall. Farms towards the mouth of the canals
get first dibs on water, and if they are not managing their water use efficiently, they can impact water users 
downstream by taking more than their fair share. This can create conflict where users downstream complain about 
unequal use. There is currently no way to monitor use and anyone can throw a pump into the canal and start pulling 
out water.  In addition, some producers outside of the irrigation zones are asking for water and are told to install 
their own wells.

 To maintain current water licence conditions, the City of Chilliwack has to curtail summer peak flows, making it 
unfeasible to provide agricultural properties with high quality drinking water during the summer months.

 Poor quality water can cause pipes to clog. Some producers are requesting additional supply lines as their systems 
are clogging due to poor quality well water.

 Issues with water shortages are exacerbated by the perception that a neighbour’s new/changing land use will cause 
a shortage when in reality, it doesn’t. Not based on actual shortages but on the knowledge that water is not an
unlimited resource.

 Can only get a licence for current use under the WSA. This does not allow for long-term planning.

 Climate change will be an issue soon, but the most pressing issues right now are changing crop types and poor water 
management.

 Cross contamination in the Abbotsford canals from poor manure management and fertilizer/pesticide application.

4.3.4 Additional Feedback

 No-go zone for future development within the capture zone of the City of Chilliwack’s well field.
 The City of Abbotsford occasionally exceeds its Matsqui water licence. They find it difficult to meet all the licence 

requirements at certain times of the year.
 The canal system in Abbotsford worked well back when the land use was primarily for dairy farms. There is little 

confidence in the system now because land use has changed drastically since the system was designed.
 Producers are discouraged by how long it takes to apply for a water licence, so most of them are unlicensed.

 Operating and maintaining the ditch system in Abbotsford is costing the City money. Payment for water is based on
acreage, but water use is so dependent on crop type now that this system doesn’t make sense anymore.
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 Want to see producers do their part to minimize water consumption, protect the source, and ensure their operations 
are sustainable. Encouraging water use reduction and looking for opportunities to partner with the agricultural
sector to protect water supply.

 The value of water is going to increase. This might cause premiums to be placed on high water users, similar to BC
Hydro. Future “high-use” premiums will make it less likely for users who don’t need drinking water quality for their 
water use to rely on the municipal system.

4.3.5 Recommended Action Items

 East Chilliwack aquifer needs EFN and climate change studies before being considered for more widespread use.
 Communicate with producers differently when it comes to licensing. They see it as a cash grab for the government 

so the language used need to change.
 Agricultural producers develop iron oxide treatments on their own properties.

 Separate livestock water for drinking from that used for other purposes (e.g., washing, cooling milk).

 Implement bylaws to encourage retention and recycling of water.

 Implement water conservation plans to cut down the summer peak.

 Encourage producers to implement new strategies to use water more efficiently, including new technologies and
crop diversification.

 Educate users on good water management.

 Re-establish drainage and dike committees to include producers.

5 NEXT STEPS

Building on the information gathered during the first phases of the Project, Associated will complete an assessment of
water supply and demand in the Fraser Valley under future climate conditions and will analyze findings in a
comprehensive Project Summary Report.

Attachments
1. Figure 1 – Study Area
2. Figure 2 - Wells with active groundwater licence applications & provincially mapped aquifers classified by

groundwater availability
3. Figure 3 - Major streams, stream restrictions & aquifers with low groundwater availability
4. Consultation Notes
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1 INTRODUCTION 

The purpose of this technical memorandum is to summarize the methodology and results of a water supply and demand 

assessment completed for the Fraser Valley Agricultural Water Supply Assessment (the Project) for the BC Agricultural 

and Climate Food Action Initiative. Previous work completed for the Project includes the development of a detailed work 

plan (Technical Memorandum #1), a review and summary of relevant literature (Technical Memorandum #2), and the 

execution and summarization of stakeholder consultation (Technical Memorandum #3). This memorandum builds upon 

previous work completed for the Project123 by further investigating the supply of groundwater and surface water 

available for agricultural use and estimating current and future agricultural water demand within the Fraser Valley 

Regional District (FVRD) (Figure 1-1). 
 
2 BACKGROUND 

Increasingly warm and dry summers—as well as longer growing seasons—in the Fraser Valley have resulted in greater 

irrigation demand from farms already irrigating and have reduced the productivity of unirrigated land4. In recent years, 

summer conditions have put pressure on some agricultural water resources and infrastructure, resulting in localized 

concerns about supply and quality. In response to these concerns, Associated Environmental Consultants Inc. 

(Associated) was retained by the BC Agriculture and Food Climate Action Initiative to undertake an assessment of 

current and future challenges to agricultural water supply in the Fraser Valley. Staff from Associated involved in the 

Project include an agrologist with local experience, a senior hydrogeologist, a hydrologist, and an agricultural sector 

advisor (the Project Team). A Project Oversight Committee (POC) comprising industry participants from the BC Dairy 

Association, the BC Blueberry Council and the BC Poultry Association, as well as representatives from the BC 

Agriculture and Food Climate Action Initiative, the BC Ministry of Agriculture and local governments was formed to 

oversee the delivery of the Project, conforming with the Fraser Valley Regional Adaptation Strategy4.  
  

                                                        
1 Associated Environmental Consultants Inc. 2020. Technical Memorandum #1: Final Workplan. Consultants report prepared for the POC. 
2 Associated Environmental Consultants Inc. 2020. Technical Memorandum #2a: Literature Review. Consultants report prepared for the POC. 
3 Associated Environmental Consultants Inc. 2020. Technical Memorandum #2b: Consultation Summary. Consultants report prepared for the POC. 
4 BC Agriculture and Food Climate Action Initiative. 2015. BC Agriculture & Climate Change Regional Adaptation Strategies – Fraser Valley. Available 
at: https://www.bcagclimateaction.ca/wp/wp-content/media/RegionalStrategies-FraserValley.pdf 
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2.1 Study Area 

The Study Area for the water supply and demand assessment, as shown in Figure 1-1, includes agricultural areas (i.e., 

land classified under the Agricultural Land Reserve [ALR] as prioritized for agriculture)5 within the FVRD, including the 

City of Chilliwack, City of Abbotsford, District of Kent, and Electoral Areas F (McConnell Creek – Hatzic Prairie), G 

(Nicomen Island/Deroche/Dewdney/Hatzic Island), and H (Cultus Lake/Columbia Valley/Lindell Beach). 

 
3 OBJECTIVES 

The primary objectives of the water supply and demand assessment were to: 

• Assess current and future water supply: estimate current and future water supply volumes for key groundwater 

and surface water sources within the study area; 

• Assess current and future agricultural water demand: use the agricultural water demand model (AWDM) to 

prepare estimates of current and future agricultural water demand under different future scenarios; 

• Compile water supply and demand findings: summarize the output of the AWDM and prepare figures; 

• Identify key areas of concern: reconcile the water supply and demand data to help identify key areas of concern 

to help guide areas where future investigations will improve understanding of future water stresses within the 

FVRD; and 

• Propose recommendations: identify potential themes for areas of opportunity to further explore in the next 

deliverable, the final summary report, which will include recommendations for future work compiled from all 

phases of the project. This also includes identifying any data gaps or limitations. 

 

This memorandum presents the methodologies and results of the above tasks. Maps, graphs and tables were generated 

for communicating water supply and demand data. 

 

4 CURRENT AND FUTURE WATER SUPPLY 

4.1 Hydrologic Setting and Focus Watersheds 

The Study Area contains 102 mapped watercourses (Figure 4-1). Agriculturally significant watercourses were evaluated 

as watercourses large enough to support an agriculture water use licence. Eleven watercourses in the Study Area have 

water allocation restrictions that are assigned by the provincial government. The Study Area has the following allocation 

restrictions: 

• Fully Recorded (FR) indicates that based on the information available at the time of the last inspection, no 

further licences should be considered on this stream. 

• Office Reserve (OR) indicates this specialized comment should be taken into consideration before making any 

water allocation decision regarding this stream. 

                                                        
5 Richardson, F. Project Manager, Regional Adaptation Program, BC Agriculture & Food Climate Action Initiative. March 31, 2020.  Personal 
communication (email) with Stacy Boczulak of Associated.  
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• Refused No Water (RNW) indicates a previous application for a water licence was refused because there was 

insufficient water in the stream to grant the application. 

 

Streams with RNW and FR water allocation restrictions are likely to result in a water licence application being refused. 

Three watercourses in the Study Area are designated as “sensitive” by the provincial government6 as they provide 

valuable habitat to at-risk fish populations. Licences to divert water from sensitive streams may be granted, but with 

terms, conditions and restrictions applied. However, during the consultation process, representatives from the Ministry 

of Forests, Lands, Natural Resource Operations and Rural Development advised that available water allocation mapping 

datasets may not accurately represent current regulatory conditions in many watersheds. 

 

To refine the scale of the surface water supply investigation, 27 “Focus Watersheds” were selected for analysis. Five of 

these watersheds (i.e., Whonnock Creek, Silverdale Creek, Chester Creek, Windebank Creek, and D’Herbomez Creek) 

are small watersheds located outside of the Study Area; however, they are included within the surface water supply 

analysis as they may provide options for potential future water supply sources for small agricultural needs. Other 

watersheds that do not discharge directly into the Study Area but that may be available to support future water 

demands with additional infrastructure upgrades (e.g., Nathan Creek and Stave River) were also included. The Fraser 

River watershed is included to capture the “residual” areas within the Study Area as there is a considerable ALR land 

base in the valley bottom. Focus Watersheds comprise several smaller named watersheds from publicly available 

mapping layers and represent key watershed areas that were highlighted during the consultation process, or that were 

deemed potentially suitable water sources for agricultural water use. Focus Watersheds are included in Figure 4-1. Note 

that mapped watershed extents are not available for the US within publicly available Canadian datasets; therefore, 

watershed extents are truncated at the border resulting in several watersheds where only partial contributing areas are 

included. As the Vedder River and Sumas River flow northward, their surface water supply estimates developed herein 

will be underestimated (as larger contributing areas exist south of the border). Conversely, Bertrand Creek and Fishtrap 

Creek flow southwards, and so may not be feasible options for future supply as only their headwaters are available. 

 
4.2 Hydrogeologic Setting 

The Study Area contains 56 mapped aquifers, of which 15 are classified as consolidated (i.e., within bedrock layers) 

which means they will not provide sufficient water for agricultural processes and have been excluded from further 

analysis. An additional two were eliminated as only a small portion of the aquifer overlapped the Study Area. In total, 39 

aquifers were analyzed in the Study Area (Figure 4-2). According to publicly available data from the provincial 

government7, the Study Area contains 34 licensed wells, 5,197 unlicensed wells, and 91 active groundwater licence 

applications. Of all the wells in the Study Area, 4,529 were drilled prior to 2016 and are considered “historical wells”, 386 

were drilled since 2016, and the remaining are not dated. Of the total active wells, only 284 are reported as being used 

for irrigation; however, it is important to note that this number is estimated to be much higher due to unreported use or 

                                                        
6 BC Ministry of Environment. 2016. Sensitive Streams Designation and Licensing Regulation. Available at: 
http://www.env.gov.bc.ca/habitat/fish_protection_act/sensitive_streams/documents/senstrms-designation-licensing-regs.pdf 
7 BC Ministry of Forests, Lands, Natural Resource Operations and Rural Development (FLNR). 2020. Spatial layers displaying Water Rights Licences – 
Public. Available at: https://catalogue.data.gov.bc.ca/dataset/water-rights-licences-public  

http://www.env.gov.bc.ca/habitat/fish_protection_act/sensitive_streams/documents/senstrms-designation-licensing-regs.pdf
https://catalogue.data.gov.bc.ca/dataset/water-rights-licences-public
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wells that do not state irrigation as the purpose. Aquifer details including size, yield, vulnerability, and demand are 

summarized in Attachment 1.  
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4.3 Regulatory Setting and Hydraulic Connection 

4.3.1 Water Sustainability Act 

The Water Sustainability Act (WSA) (SBC 2014, c. 15) was brought into force on March 1, 2016. The main objectives of 

the WSA related to the Project is to ensure watersheds are not over-allocated (so that there is sufficient water for all 

water licence holders), stronger protection for aquatic ecosystems, and to be able to better manage water use conflicts 

in times of water scarcity. One key feature of the WSA that allows these objectives to be met involves water rights and 

licensing requirements for non-domestic groundwater users. Domestic use, in this sense, refers to homeowners with a 

well that provides water for household use, lawn and garden watering and water for domestic animals. Domestic users 

do not need to apply for a water licence but are encouraged to register their well log so that their water use can be 

considered in other licensing decisions. Non-domestic users (e.g., industrial, agricultural, and commercial) of groundwater 

must apply for a water licence to use groundwater.  

 

The WSA allows for a transitional period as follows: 

• Non-domestic groundwater users that started using groundwater on and before February 29, 2016, do not need 

to pay the application fee and can continue to use the water and receive a licence date of precedence that 

reflects actual use, provided they apply for an existing use groundwater licence before March 1, 2022.  

• Non-domestic groundwater users that started using groundwater after February 29, 2016, need to apply for a 

new groundwater use licence prior to using the groundwater for non-domestic purposes. A technical assessment 

to support the new groundwater use licence application may be needed. The level of effort for the technical 

assessment is decided upon by the user completing a self-screening tool, and varies depending on the aquifer 

setting, proximity to other water users, and the volume being applied for, but typically involves: 

• At a minimum: 

(1) Description of the project, location map sheet, and the physical and hydrologic setting including nearby 

streams, lakes, and wetlands, and a description of any significant aquatic values,  

(2) Hydrogeological setting (including a cross section) and any nearby groundwater users,  

(3) Proof of adequacy of supply using reported capacity of nearby wells, aquifer lithology, and available 

studies to derive an estimate,  

(4) Discussion on likelihood of hydraulic connection to nearby streams, and conceptual model of 

groundwater flow,  

(5) Assessment of potential impacts to nearby groundwater users and to nearby surface water users and 

uses,  

(6) Issues related to proposed works, land, public safety and the environment, and  

(7) Conclusions and recommendations including management approaches regarding the application. 

• At the most, all the above items plus a pumping test to support Item 3, and potentially a hydraulic 

connection study and/or Environmental Flow Needs (EFN) study to support Item 4. See Section 4.3.2 

for more discussion in this area. 
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More information on technical assessments in support of groundwater use approvals in BC are found in the Guidance for 

Technical Assessment Requirements in Support of an Application for Groundwater Use in British Columbia8, specifically page 2 

for the preliminary self-screening tool and page 18/22, or Appendix B for the checklist for Technical Assessment 

Reports.  

 

4.3.2 Hydraulic Connection and EFNs 

Under the WSA, decision makers evaluating whether there will be an impact on future groundwater use while 

considering licensing decisions must consider EFNs for areas where groundwater is deemed to be likely hydraulically 

connected to surface water. As a result, it is important to know whether an aquifer is connected to surface water when 

assessing areas of future potential additional growth and possible pinch points between water users. Attachment 2 

provides a summary of aquifers and their reported interaction with surface water sources. 

 

Due to limited information on the degree of hydraulic connection between surface waterbodies and groundwater 

sources in the Fraser Valley region, it is necessary to consider groundwater and surface water supply separately at this 

time; however, we provide some general conclusions and recommendations considering both types of supplies. 

 

4.4 Water Supply Assessment Methods 

The following sections outline the methods used to assess current and future water supply for groundwater and surface 

water sources within the Study Area. 

 

4.4.1 Surface Water 

4.4.1.1 Gridded Hydrologic Model Output 

While hydrometric records are available for some watercourses within the Study Area, they are generally of limited use 

in developing long-term water supply estimates for all Focus Watersheds. Therefore, the Project Team made use of 

published hydrologic model data9 developed by the Pacific Climate Impacts Consortium (PCIC). These hydrologic data 

were developed using the Variable Infiltration Capacity (VIC) model to assess the hydrologic impacts of climate change 

within the Fraser River, Upper Columbia River, Peace River, and Campbell River basins. The VIC model is operated as a 

gridded hydrologic model and a subsequent streamflow routing model provides fully-routed hydrologic model output at 

select points-of-interest across BC, predominantly for larger watersheds. Routed hydrologic model output is available for 

three of the Focus Watersheds (i.e., Fraser River [at Mission], Stave River [at Stave Falls Dam], and Harrison River [near 

Harrison Hot Springs]). Available routed hydrologic model output was used to provide estimates of historical and future 

daily streamflow for these watersheds. For all other Focus Watersheds, where no routed hydrologic model output is 

                                                        
8 Todd, J., Wei, M., Lepitre, M. 2016. Guidance for Technical Assessment Requirements in support of an Application for Groundwater Use in British 
Columbia. Water Science Series, WS2016-08 Prov. BC., Victoria BC. 
http://a100.gov.bc.ca/appsdata/acat/documents/r50847/TechAssess_1473197338159_3194880156.pdf  
9 Pacific Climate Impacts Consortium. 2020. VIC-GL BCCAQ CMIP5: Gridded Hydrologic Model Output. University of Victoria. 

http://a100.gov.bc.ca/appsdata/acat/documents/r50847/TechAssess_1473197338159_3194880156.pdf
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available, raw gridded hydrologic model data were used to provide an estimate of current and future water supply for 

each Focus Watershed. 

 

The gridded VIC model is forced using 6 statistically downscaled global climate model (GCM) projections from the 

Coupled Model Intercomparison Project Phase 5 (CMIP5) for both historical and future conditions. Model output is 

available for two Representative Concentration Pathways (RCPs)10, representing different emission scenarios (a total of 

12 future scenarios are available [6 GCMs x 2 RCPs]). Based on input from the POC11, RCP 8.5 (high emissions scenario) 

was selected for use for this assessment. Accordingly, the ensemble mean of all available GCM-derived VIC model 

output for RCP 8.5 was used for analysis herein. The gridded VIC model output includes various variables, including 

snow water equivalent, soil moisture, surface runoff, subsurface runoff, and actual evapotranspiration. For the analysis 

completed here, where routed hydrologic model output was unavailable, gridded surface and subsurface runoff (i.e., 

Baseflow) were summed to provide an estimate of streamflow. The following steps summarize the key steps to obtain 

estimates of streamflow for each Focus Watershed: 

• To generate estimates of streamflow for Focus Watersheds where routed hydrologic model output was 

unavailable, daily gridded hydrologic model data were processed as follows:  

• For each watershed, an areal-weighted daily mean runoff and baseflow value was calculated using the 

extract() function from the raster12 package in the R programming language. 

• For each watershed, the sum of mean daily runoff and baseflow was multiplied by the watershed area to 

provide an estimate of mean daily streamflow. 

• Where available, routed hydrologic model output was used (i.e., Fraser River [at Mission], Stave River [at Stave 

Falls Dam], and Harrison River [near Harrison Hot Springs]) 

 

For each watershed, daily model output was processed for the 1981-2010 climate normal period to provide ‘baseline’ 

historical hydrologic conditions. Model output was also processed for the 2041-2070 future climate normal period to 

provide potential future hydrologic conditions for each watershed towards the middle of the Century. For each of the 

two periods, the period-averaged mean daily conditions were used for analysis herein.  

 

Total monthly streamflow was calculated for future and historic periods, and the potential change in water supply was 

calculated as the percentage change in total monthly streamflow between the two periods. Attachment 3 provides 

period-averaged daily hydrographs for both periods in the Focus Watersheds. 

 

                                                        
10 RCPs provide different estimates of future greenhouse gas concentrations. 
11 LB personal communication with Foster (phone call).  
12 Hijmans, R.J. 2020. raster: Geographic Data Analysis and Modeling. R package version 3.0-12. https://CRAN.R-project.org/package=raster 
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4.4.2 Groundwater 

4.4.2.1 Licensing Potential Analysis 

In previous submissions for the Project, the term “groundwater availability” was used to describe how easily a new 

groundwater use licence was likely to be secured from the Province for a specific aquifer. Availability, in this sense, was 

not based solely on the amount of water contained in the aquifer, but was influenced by numerous aquifer 

characteristics that, in our experience, are typically considered by regulators during the review of new groundwater use 

licences. To improve clarity, and based on feedback from the POC, we will now refer to the likelihood of securing a new 

groundwater use licence as “licence potential” and “groundwater availability” will mean the amount of water in the 

aquifer.  

 

Groundwater supply, and subsequently the licence potential of aquifers within the Study Area, was evaluated based on 

an analysis of publicly available spatial data provided by the Province13 that contains the following information: 

• Aquifer name, ID, location area (as a 2D polygon) and length; 

• Primary geological material, aquifer subtype descriptions and stratographic unit; 

• Ratings for aquifer vulnerability, productivity, and demand; 

• Type of water use; and 

 

In addition, the Government of British Columbia has compiled online summaries for each aquifer, which are consolidated 

into fact sheets14. One fact sheet has been prepared for each aquifer, and in addition to the fact sheets, supplementary 

information may or may not be available and can include mapping reports, cross sections, and licensing summaries. The 

following information was pulled from the aquifer fact sheets and any supplemental data sources and added to the basic 

provincial data: 

• Productivity ranges; 

• Aquifer subtype code; 

• Likelihood of hydraulic connection; and 

• Rating for water quality. 

 

As hydraulic connection is heavily considered by regulators during the review of new groundwater use licence 

applications, surface water features (e.g., rivers, creeks, ditches, lakes, streams, sloughs, etc.) in the Study Area were also 

included in the assessment of licence potential, including the following information, which was accessed from publicly 

available spatial data managed by the Province15,16: 

                                                        
13 Ministry of Environment and Climate Change Strategy. 2020. Spatial layers displaying Ground Water Aquifers. Available at: 
https://catalogue.data.gov.bc.ca/dataset/ground-water-aquifers 
14 Government of British Columbia. 2020. Groundwater Wells and Aquifers – Aquifer Search. Available at: https://apps.nrs.gov.bc.ca/gwells/aquifers  
15 BC Ministry of Forests, Lands, Natural Resource Operations and Rural Development. 2020. Spatial layers displaying Freshwater Atlas Stream 
Network. Available at: https://catalogue.data.gov.bc.ca/dataset/freshwater-atlas-stream-network  
16 BC Ministry of Forests, Lands, Natural Resource Operations and Rural Development. 2020. Spatial layers displaying Streams with Water Allocation 

Restrictions. Available at: https://catalogue.data.gov.bc.ca/dataset/streams-with-water-allocation-restrictions  

https://catalogue.data.gov.bc.ca/dataset/ground-water-aquifers
https://apps.nrs.gov.bc.ca/gwells/aquifers
https://catalogue.data.gov.bc.ca/dataset/freshwater-atlas-stream-network
https://catalogue.data.gov.bc.ca/dataset/streams-with-water-allocation-restrictions
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• Watercourse name; 

• Stream order, and  

• Documented water allocation restrictions. 

 

To ensure consistency, a specific methodology was followed while determining the groundwater licence potential of an 

aquifer. The methodology employed is summarized by the flow chart depicted in Figure 4-3.  



No

Yes

Is reported aquifer
productivity > 0.3 L/s

Yes

No

Is salinity present?

No

Yes

Are there
documented

conflicts?

NO-GO GROUNDWATER USE

Reliance on future groundwater
use from these areas is
unadvisable due to low

productivity, areas already reported
to be fully allocated, and/or
presence of brackish water.

No

Yes

Is hydraulic
connection likely or

assumed likely?

Yes

No

Is the aquifer overlain
by ONLY a "Major
Watercourse"?1

No

Yes

Are there any overlying
watercourses with

documented restrictions?

LOW LICENCE POTENTIAL

Based on existing restrictions on at
least one overlying non-major

watercourse, more work is needed
to assess if proposed

groundwater use would negatively
impact streamflows.

Without additional work, there is a
low licence potential.

MODERATE LICENCE
POTENTIAL

More work may be
needed in certain areas of

the aquifer to assess if
proposed groundwater use

would negatively impact
streamflows.

Yes
Is hydraulic

connection unlikely or
assumed unlikely?

HIGH LICENCE
POTENTIAL

No obvious barrier to
licence applications,
assuming Technical

Assessment Guide is
followed.

1 Major Watercourses:

Vedder River
Sumas River
Fraser River
Harrison River
Stave River

Are there areas of the
aquifer suspected

of being fully
allocated?

No

Yes

Figure 4-3
Methodology to determine licence potential of aquifers within

the Study Area

HIGH LICENCE
POTENTIAL

No obvious barrier to
licence applications,
assuming Technical

Assessment Guide is
followed.

No

UNKNOWN LICENCE POTENTIAL

Publicly available mapping
information is insufficient to define

required hydraulic connection
likelihood and site specific evidence

or local knowledge is needed to
assess hydraulic conductivity.
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The first step of the methodology required an assessment of the reported productivity of the aquifer to eliminate 

aquifers that are not sufficiently productive (i.e., produce less than 0.3 L/s [5 gallons per minute]). The cut-off for 

productivity was assigned as 0.3 L/s because the BC Ministry of Water, Land and Air Protection (MWLAP) classifies any 

aquifer with well yields less than 0.3 L/s as having low potential water availability17. In addition, the BC Agriculture 

Water Calculator specifies that the peak flow rate per acre in Chilliwack is 0.3 L/s during the growing season18. As such, 

aquifers not capable of producing at least 0.3 L/s were eliminated as No-Go areas as they are not a viable source to meet 

anticipated agricultural water demands. Similarly, any documented occurrences of brackish water, documented conflicts 

with existing water users, or aquifers that are suspected to be fully allocated resulted in the aquifer being eliminated as a 

No-Go area.  

 

Once aquifers with insufficient production, brackish conditions, documented conflicts, or full allocation were eliminated, 

the next step was to assess the likelihood of hydraulic connection between the aquifer and overlying waterbodies. As 

there are still aquifers with outdated fact sheets, some had insufficient information to evaluate hydraulic connection and 

were assigned a rating of unknown licence potential. If hydraulic connection was reported to be unlikely or was 

evaluated by the Project Hydrogeologist (Marta Green, P. Geo.) as assumed unlikely, the aquifer was assigned a licence 

potential rating of high. If hydraulic connection was reported or assumed to be likely, an assessment of overlying 

watercourses was completed to determine the potential risks of groundwater drawdown in the aquifer and the 

associated impacts to surface water levels.  

 

The following two distinctions were made when assessing the licence potential of aquifers hydraulically connected to 

surface watercourse: 

1. Watercourse size 

2. Documented allocation restrictions  

 

When the aquifer is overlain by only “Major Watercourses” (identified as the Vedder River, the Sumas River, the Fraser 

River, the Harrison River, and the Stave River), the risk of impacting surface water levels is considered low because in 

general, groundwater extractions are orders of magnitude less than the annual water yield of major watercourses; 

therefore, the aquifer was assigned a licence potential rating of high. When the aquifer is overlain by watercourses 

smaller than “Major Watercourses” and there are no allocation restrictions documented in the aquifer, the aquifer was 

also assigned a licence potential rating of moderate, as the potential impacts of groundwater extraction are variable. 

When the aquifer is overlain by watercourses smaller than “Major Watercourses” and there is at least one allocation 

restriction documented in the aquifer, the aquifer was assigned a licence potential rating of low as groundwater 

extraction has the potential to negatively impact already stressed watercourses. 

 

The assessment resulted in the development of the following definitions: 

 

No-Go groundwater use: Publicly available mapping information suggests the aquifer has one or more of the following: 

• Insufficient productivity to support agriculture water demands (i.e., < 0.3 L/s). 

• Presence of brackish water identified in one or more wells. 

                                                        
17 Berardinucci, R and K. Ronneseth. 2002. Guide to Using the BC Aquifer Classification Maps for the Protection and Management of Groundwater. 
Prepared for the BC Ministry of Water, Land, and Air Protection (MWLAP). Available at: 
http://www.env.gov.bc.ca/wsd/plan_protect_sustain/groundwater/aquifers/reports/aquifer_maps.pdf  
18 Government of British Columbia. 2020. BC Agriculture Water Calculator. Available at: http://bcwatercalculator.ca/agriculture/welcome  

http://www.env.gov.bc.ca/wsd/plan_protect_sustain/groundwater/aquifers/reports/aquifer_maps.pdf
http://bcwatercalculator.ca/agriculture/welcome
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• Documented conflicts between existing licence holders. 

 

Low licence potential: Publicly available mapping information suggests that agricultural groundwater users are "unlikely" 

to be granted a new groundwater use licence due to the following: 

• Presence of many small watercourses that are hydraulically connected to the aquifer. 

• There are documented restrictions on one or more surface watercourses overlying the aquifer. 

Before provincial regulators are likely to approve new groundwater use applications in aquifers with a licence potential 

rating of low, more work is required to ensure that proposed groundwater pumping would not negatively impact 

streamflows. 

 

Moderate licence potential: Publicly available mapping information suggests that it is "possible" that agricultural 

groundwater users are to be granted a new groundwater use licence due to one of the following: 

• The aquifer is overlain by ONLY a "Major Watercourse" (i.e., no small watercourses are hydraulically connected 

to the aquifer). 

• There are no documented restrictions on any of the surface watercourses overlying the aquifer. 

Before provincial regulators are likely to approve new groundwater use applications in aquifers with a licence potential 

rating of moderate, more work is needed to ensure that proposed groundwater pumping would not negatively impact 

streamflows. 

 

High licence potential: Publicly available mapping information suggests that agricultural groundwater users are "likely" to 

be granted a new groundwater use licence due to the following: 

• The aquifer is likely not hydraulically connected to overlying watercourses. 

 

Unknown licence potential: Publicly available mapping information is insufficient to define required hydraulic connection 

likelihood and site-specific evidence, or local knowledge is needed to assess hydraulic connectivity. 

 
5 CURRENT AND FUTURE WATER DEMAND 

The following sections provide a summary of the key methods used to assess current and future agricultural water 

demand within the Study Area. 

 

Since groundwater use was not historically licensed (prior to 2016 when the WSA was introduced), while surface water 

use has been licensed for decades, there are comparatively fewer active groundwater licences than surface water 

licences. All existing water licences can be used to better understand the types of water uses within the Study Area 

(Section 5.1). However, water users often do not extract and use their fully licensed volume. In addition, based on the 

limited records of “actual” water use (e.g., from private water purveyors and farmers), the Agricultural Water Demand 

Model (AWDM) provides the best available estimates of current and future agricultural water demand within the FVRD. 

Further information on the AWDM is provided in Section 5.2. 
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5.1 Existing Water Licences 

This study focuses on agricultural water demands and their potential change in the future. In the Study Area, agricultural 

water demand includes both irrigation and livestock water use. As the Fraser Valley has the highest livestock density in 

Canada19, water use by farm animals is important to consider, even though it constitutes a small percentage of water use 

in the Study Area (Table 5-1). However, many of the Focus Watersheds within the Study Area also have other non-

agricultural licensed water uses, which may be expected to change in the future (Table 5-1). Changes to other water uses 

may result in increased competition for future water supply in some watersheds. Considering potential changes to other 

water use areas is outside of this project scope but may be important for future studies within agricultural areas of 

concern (Section 7). To provide context around other water uses within the Study Area, Table 5-1 provides a summary 

of the total licensed water volume within each Focus Watershed and the associated percentage of different water uses. 

This information is based on publicly available water licence information20 and includes all “current” water licences. Note 

that Table 5-1 does not include licences that exist outside of the Study Area boundary. Table 5-1 shows that there are a 

variety of water uses within the Study Area and some watersheds are dominated by irrigation water licences (e.g., Hanna 

Creek) while other watersheds are dominated by other water uses (e.g., Hatzic Slough). It is important to consider this 

diversity of water uses when considering future water supply/demand options. 

 
5.1 Agriculture Water Demand Model 

5.1.1 Model Overview 

The AWDM21 estimates current and future agricultural water demand (i.e., irrigation and stockwatering22) on a property-

by-property basis. The AWDM is based on a Geographic Information System (GIS) database (i.e., Agriculture Land Use 

Inventory and BC Assessment land parcels) that contains cadastre information (i.e., showing the boundaries of land 

ownership), land use type, crop type, irrigation system type, soil texture, and gridded climatic data. This information was 

assembled from background information, high-resolution orthophotos, BC Assessment records, and GIS, and was 

confirmed by ground surveys in 2006 and 2014. 

 

For irrigation water demand estimates, the AWDM calculates daily evapotranspiration for each land parcel using a form 

of the Penman-Monteith equation. It also computes the existing soil moisture and the daily precipitation. The irrigation 

water demand is the residual demand that cannot be met from these two sources. A detailed description of how the 

AWDM calculates agricultural water demands is provided by van der Gulik et al. (2010). 

 

                                                        
19 BC Ministry of Agriculture, Food and Fisheries. 2004. Farmland Use in Abbotsford and the Potential for Future Growth. Available at: 
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/agriculture-and-seafood/agricultural-land-and-
environment/strengthening-farming/land-use-inventories/abbotsford2004_farmlandusereport.pdf  
20 BC Ministry of Forests, Lands, Natural Resource Operations and Rural Development. 2019. Water Rights Licenses – Public. Accessed via DataBC 
Data Catalogue https://catalogue.data.gov.bc.ca/dataset/water-rights-licences-public  
21 Van der Gulik, T., D. Nielsen, R. Fretwell, and S. Tam. 2015. Agriculture Water Demand Model – Report for the Fraser Valley Regional District. 
February 2015.  
22 It is important to note that estimates of livestock water demand within the AWDM are less reliable than estimates of irrigation demand as there is 
limited information available to support estimates of stockwatering. 

https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/agriculture-and-seafood/agricultural-land-and-environment/strengthening-farming/land-use-inventories/abbotsford2004_farmlandusereport.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/agriculture-and-seafood/agricultural-land-and-environment/strengthening-farming/land-use-inventories/abbotsford2004_farmlandusereport.pdf
https://catalogue.data.gov.bc.ca/dataset/water-rights-licences-public
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Within the AWDM, the estimated irrigation water demands have been linked to respective water sources (i.e., 

groundwater and surface water) and can be summarized on a variety of temporal and spatial scales for each water 

source. In addition, five predictive climate models are included within the AWDM as part of the “Actuals4” climate 

dataset. For analysis completed herein, historical (1981-2010) and future (2041-2070) daily total surface and 

groundwater demands were summarized for each Focus Watershed and aquifer within the Study Area.



Table 5-1 

Current water licences (surface and groundwater) within the Study Area 

Watershed 

Total Current 
Licensed Volume 

within the Study Area 
(m3/year) 

Percentage of Licence Purposes (%)1 
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Benson Canal - - - - - - - - - 

Bertrand Creek 1,188,482 86.4 0 0.4 13.2 0 0 0 0 

Chilliwack Creek 1,843,562 1.4 0.3 2.1 47.6 0 0.1 48.5 0 

Dunville Creek 2,906,960 0 0 97.1 2.8 0 0 0 0 

Elk Brook - - - - - - - - - 

Elk Creek 6,506,678 3.8 0 76.7 19.5 0 0 0 0 

Fishtrap Creek 426,128 6.1 18.5 4.7 69.3 0.6 0.8 0 0 

Fraser River 55,616,172 2.9 0 60.6 5.8 0 0 0 30.6 

Hanna Creek 27,390 0 0 0 93.9 6.1 0 0 0 

Harrison River 2,194,939 10 0 23.9 0 56.2 0 9.9 0 

Hatzic Slough 9,915,156 88.2 0 1.3 6.9 0.2 0.1 3.4 0 

Hicks Creek 15,632 0 0 5.3 94.7 0 0 0 0 

McLennan Creek 244,541 0.7 0 12.7 75.3 3.1 8.2 0 0 

Nathan Creek 16,721 0 0 19.9 0 0 80.1 0 0 

Page Creek 2,058,797 24.5 0 2.6 47.4 25.3 0.1 0 0.1 

Ruby Creek 225,088 99.3 0 0.7 0 0 0 0 0 

Salmon River 18,996 0 0 0 50 0 0 0 50 

Stave River 144,564 0.3 0 8.6 68.3 8.6 4.0 0 10.2 

Sumas River 11,364,377 19.1 3.5 1.3 76 0 0.1 0 0 

Tones Creek 50,383 0 0 1.6 35.5 61.2 1.6 0 0 

Vedder River 22,720,830 0.3 84.5 10.5 4.5 0.1 0.1 0 0 

Wades Creek 148,089 0 0 5 95 0 0 0 0 

Notes: 

1. Each water use type comprises the following water licence purposes: 

a. Commercial/Industrial: Mining, Commercial Enterprise, Swimming Pool, Pond and Aquaculture, Miscellaneous Industrial, Cooling, Vehicle 

and Equipment, Transport Management, Ice and Snow Making, Processing and Manufacturing, Lawn, Fairway, and Garden, Heat 

Exchanger, Fresh Water Bottling, and Industrial Waste Management. 

b. Domestic/Waterworks: Waterworks, Domestic, and Camps and Public Facilities. 

c. Irrigation: Irrigation (local and private), Greenhouse and Nursery, Crops – Flood Harvesting, and Crops – Frost Protection. 

d. Land Improvement: Land Improvement (General). 

e. Livestock/Animal: Livestock and Animal (including stockwatering). 

f. Power: Power – Commercial and Power – Residential. 

g. Storage: Stream Storage – Non-power. 

h. Conservation: Conservation - storage, Conservation - use of water, and Conservation - construct works 
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5.1.2 Water Demand Scenarios 

To better understand the effects of climate change and/or potential cropping and land use changes in the Study Area, 

five agricultural scenarios were developed by Ted van der Gulik of the POC with input provided by other POC members 

for analysis within the AWDM. The five scenarios were developed to provide a range of possible future agricultural 

activities within the Study Area. One scenario considered effects of climate change (i.e., included future predictive 

climate models within the AWDM), while three other scenarios included different land use, cropping, and irrigation 

changes (i.e., different agricultural practices). One scenario provided baseline/historical conditions. The five scenarios are 

described as follows: 

• Scenario 1: Baseline – Historical water demand estimates for the 1981-2010 climate normal period, based on 

up-to-date land use information and current crop types, and irrigation practices contained within the AWDM. 

• Scenario 2: Climate Change – Future water demand estimates for the 2041-2070 climate normal period, based 

on up-to-date land use information and current crop types, and irrigation practices. Three predictive models (i.e., 

ACCESS1-0, CanESM2, and CNRM-CM5) from the “Actuals4” climate dataset already available within the 

AWDM were included in Scenario 2 and water demand was estimated under RCP 8.5, consistent with future 

conditions considered in the water supply assessment (Section 4.4.1). 

• Scenario 3: All Cropped Areas Irrigated – Historical water demand estimates for the 1981-2010 climate normal 

period. This scenario expands upon Scenario 1 as follows: 

• All cropped areas with irrigation systems present, rather than only for areas with active irrigation. 

• Scenario 4: Current and Potential Agricultural Lands Irrigated – Historical water demand estimates for the 

1981-2010 climate normal period. This scenario expands upon Scenario 3 as follows: 

• Includes areas identified as having the potential for agriculture (as defined within the AWDM). The 

added “potential” areas had crops assigned as follows: 

• 40% Forage 

• 35% Berry 

• 15% Vegetable 

• 7.5% Shrubs/Trees 

• 2.5% Greenhouse 

• Scenario 5: Modified Crop and Irrigation Practices – Historical water demand estimates for the 1981-2010 

climate normal period. This scenario expands upon Scenario 1 as follows: 

• Modifies some crop and irrigation systems. 

 

Additional information on the select water demand scenarios is provided in Attachment 4. Design of the above scenarios 

allows the impacts of changes to the agricultural land base (i.e., future build-out), cropping and irrigation practices, and 

climate change to be assessed individually. The compound effects of climate change and changes in agricultural practices 

can also be considered by applying a ‘climate change factor’ to the scenarios that simulate changes in agricultural 

practices. However, it is likely that to fully understand the cumulative effects of climate change and land use changes, 

both components should be modelled together within the AWDM (e.g., modified land base/cropping and irrigation 
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practices modelled for the 2041-2070 [or other] future period), rather than through the application of a post-hoc 

adjustment. 

 

5.1.3 Water Demand Model Output 

RHF Systems Ltd. provided AWDM output for the above five scenarios, summarizing total surface and groundwater 

demand estimates for each of the Focus Watersheds and aquifers within the Study Area. The model output includes a 

‘Day 0’ water demand when the AWDM estimates an annual soil moisture deficit. The Day 0 water demand accounts for 

field watering by farmers to increase soil moisture to field capacity. Thus, water demands associated with Day 0 (i.e., 

annual soil moisture deficit) were distributed to occur evenly through the typical irrigation season within the FVRD (i.e., 

May to September). Within the AWDM, water demand for animal stock watering is not attributed to surface/ground 

water sources; thus, daily animal stock watering totals were added to each watershed total agricultural water demand 

and assumed to occur at a constant rate through time.  

 

Given the design of the AWDM scenarios (Section 5.1.2), the impact of each scenario on agricultural water demand can 

be assessed individually. In addition, understanding the compound effects of climate change and changes in agricultural 

practices is useful for long-term water management planning and is used to identify key areas of concern for future 

water supply/demand challenges (Section 7). To assess compound future effects, Associated derived a ‘climate change 

factor’ to be applied to Scenarios 3, 4, and 5 to provide a surrogate for the estimated combined impact of changes in 

agricultural practices and climate change on water demand. The climate change factor was derived separately for the 

surface and groundwater demands, prior to adding stock watering demands, as follows: 

• Period-averaged mean daily water demands for the baseline (Scenario 1) and climate change (Scenario 2) 

scenarios were calculated for each watershed. 

• The ratio between Scenario 2 and Scenario 1 mean daily water demands for each watershed was calculated. 

• Mean daily water demand estimates for Scenarios 3, 4, and 5 were multiplied by the respective daily watershed 

climate change ratio. 

 

The resultant datasets are referred to hereafter as “climate-corrected”. However, there remains value in assessing the 

impacts of individual scenarios (i.e., without the climate change factor applied) as well, to understand the relative impact 

of each. Assessing individual scenarios provides an understanding of how future build-out, or changes in 

cropping/irrigation practices in the shorter-term (i.e., before mid-Century climate change effects are observed) may 

impact agricultural water demands within the Study Area. Therefore, water demand results presented in Section 6.2 

largely provide a comparison of individual scenarios, while Section 7.2 makes use of climate-corrected AWDM output to 

identify key areas of concern for future water management planning. 

 

For the purposes of assessing the impact of individual scenarios, AWDM output was summarized for each Focus 

Watershed as follows: 

• Period-averaged (i.e., 1981-2010 [Scenarios 1, 3, 4, and 5] and 2041-2070 [Scenario 2]) mean daily total surface 

and groundwater demand was calculated for each scenario. 
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• Total monthly surface and groundwater demand was calculated to allow monthly trends to be observed. 

• Estimated changes in water demand were calculated as the change in water demand between Scenario 1 and 

each of the other four future scenarios (i.e., Scenarios 2-5). 

• Understanding that the effects of climate change, and changes to cropping and irrigation practices likely affects 

the timing of water demand, the time-of-peak demand was calculated as the day of year on which the maximum 

daily demand occurs. Changes to the time-of-peak demand were calculated between Scenario 1 and each of the 

other four future scenarios. 

• Finally, the time (i.e., day of year) at which 25% of the annual total water demand is reached was also compared 

between Scenario 1 and each of the other four future scenarios. 

 

6 WATER SUPPLY AND DEMAND FINDINGS 

Following the above data processing, water supply and demand estimates were summarized to identify key potential 

changes into the future. Since no quantitative estimates of groundwater supply were available, changes to absolute 

groundwater supply were not able to be assessed; however, estimated changes to demand are qualitatively assessed 

against groundwater licence potential in Section 7. 

 

Understanding that the impacts of changes in demand will likely impact both surface water and groundwater sources 

(e.g., if alternate sources are required), it is appropriate to assess changes to surface water demand and groundwater 

demand together. Therefore, we summarize the potential changes to water supply for both surface water and 

groundwater sources (Section 6.1), and then summarize water demand for both surface water and groundwater demands 

within each Focus Watershed (Section 6.2). 

 
6.1 Water Supply Changes 

6.1.1 Surface Water Supply 

Based on historical and future streamflow estimates (Section 4.4.1), monthly changes in streamflow volumes were 

estimated between period-averaged monthly streamflow between 1981-2010 and 2041-2071 (Table 6-1 and Figure 6-

1). In general, annual water yields are expected to increase (except in Wades and Whonnock Creeks [Table 6-1]). 

However, the timing of streamflow patterns is expected to change considerably, with more water generally available 

during winter and a reduction in summer streamflows. The hydrologic regime of most Focus Watersheds is dominated by 

a mix of rain and snow; therefore, their response to future climate conditions is varied and often influenced by their 

topography. Figure 6-1 shows there are generally two types of responses, either: 

a) Increased winter streamflow and reduced summer streamflows – these watersheds generally have topographic 

features within the watershed and will experience increased winter rainfall; or 

b) Increased early-winter streamflow, reduced late-winter streamflow, and minimal changes during summer – these 

watersheds generally exhibit flatter terrain and will experience less winter rainfall at lower elevations. 
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When assessing the impacts of future water supply changes on agricultural water demand, these changes to the timing 

of water supply are critical as they may affect the timing of water availability for agricultural activities. Table 6-1 

provides a summary of the expected annual and monthly changes to streamflow (between 1981-2010 and 2041-2070). 

 

As shown in Table 6-1, monthly streamflows are estimated to decrease 4-67% during summer (i.e., June, July, and 

August), and increase 6-93% in early winter (i.e., November and December). Depending on the Focus Watershed 

(excluding Wades and Whonnock Creeks), annual yields are expected to increase by 0.3-5.5%. 

 

6.1.1 Groundwater Supply 

Based on the methodology presented in Section 4.4.2, of the 39 aquifers, 16 were assigned a rating of high licensing 

potential, 12 were assigned a rating of moderate licensing potential, seven were assigned a rating of low licensing 

potential, and four were eliminated as No-Go zones. The assigned licence potential of all aquifers in the Study Area are 

displayed in Figure 6-2.  

 

Future groundwater supply, and therefore the change in supply, is difficult to estimate because it requires detailed 

information regarding aquifer properties and parameters, estimates of future land cover change, changes in the timing 

and volume of precipitation, and changes in existing and added water use. However, the following are some general 

statements related to future groundwater supply that are inferred from the future estimates of surface water supply 

(Section 6.1.1): 

• Aquifers that are unconfined will tend to be more sensitive to a decrease in recharge from surface water in the 

order of weeks to months. Therefore, unconfined aquifers associated with streams that experience increased 

winter streamflow and reduced summer streamflows may become more vulnerable in the future (Attachment 1). 

• Confined aquifers, due to their nature of having the potentiometric surface above the confining unit, tend to be 

less sensitive to changes to recharge from surface water if those changes are only in the order of weeks to 

months. Confined aquifers would be vulnerable only if the recharge is reduced on an annual to decadal 

timescale. Since annual surface water yields are generally not expected to change, there is no reason to expect 

an impact on groundwater levels in confined aquifers in the Fraser Valley. 
  



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Benson Canal -5 -4 -10 1 6 -6 -6 -6 -10 11 12 28 0.33 (2.6)

Bertrand Creek -5 -5 -14 -2 5 -6 -5 -5 -9 12 16 29 0.98 (1.7)

Chester Creek -3 -5 -10 0 2 -5 -6 -7 -10 6 13 28 0.12 (1.8)

Chilliwack Creek 0 -2 -8 -5 -8 -14 -12 -10 -11 7 12 27 1.12 (1.9)

D'Herbomez Creek -3 -5 -9 2 3 -5 -6 -6 -9 8 14 28 0.05 (2.7)

Dunville Creek 48 42 40 19 -9 -30 -37 -39 -36 -13 25 58 1.1 (5.3)

Elk Brook 0 -4 -12 -4 -2 -7 -7 -7 -10 6 14 30 0.15 (1.5)

Elk Creek 34 30 26 9 -20 -43 -50 -43 -36 -4 26 51 0.5 (2.8)

Fishtrap Creek -5 -7 -16 -4 3 -5 -4 -4 -7 12 17 28 0.32 (1.2)

Fraser River 68 69 91 74 19 -5 -31 -45 -37 15 61 71 5283.3 (5.1)

Hanna Creek -5 -4 -14 0 7 -7 -6 -7 -11 13 15 30 0.18 (2.5)

Harrison River 75 64 68 65 21 1 -22 -53 -55 5 64 81 44.54 (0.3)

Hatzic Slough 14 7 2 -4 -15 -31 -34 -26 -19 -3 12 33 1.08 (0.9)

Hicks Creek 21 14 9 3 -15 -30 -32 -23 -20 -2 10 28 0.08 (0.8)

McLennan Creek -6 -6 -14 -2 5 -6 -5 -4 -8 13 15 27 0.64 (1.9)

Nathan Creek -5 -4 -12 0 7 -8 -6 -6 -11 12 12 28 0.72 (2.3)

Page Creek -1 -4 -10 -3 0 -6 -8 -8 -9 7 12 24 0.7 (1.2)

Ruby Creek 66 60 60 28 -15 -43 -61 -65 -53 -16 30 74 1.83 (1.3)

Salmon River -6 -4 -10 0 7 -8 -6 -7 -10 13 11 26 1.55 (2.3)

Silverdale Creek -1 -5 -9 0 1 -5 -7 -8 -10 4 12 28 0.5 (1.8)

Stave River 45 39 42 25 -13 -38 -62 -67 -38 10 42 70 66.78 (2)

Sumas River 11 4 -6 -10 -12 -13 -10 -9 -10 2 9 25 0.74 (0.5)

Tones Creek -5 -5 -12 0 6 -6 -5 -5 -9 12 15 29 0.02 (2.4)

Vedder River 81 82 81 26 -21 -45 -57 -48 -35 5 50 93 38.68 (5.5)

Wades Creek 28 17 6 -12 -28 -37 -34 -21 -18 -4 6 33 -0.04 (-0.2)

Whonnock Creek 0 -4 -11 -8 -7 -9 -11 -12 -14 3 9 27 -0.04 (-0.2)

Windebank Creek -5 -5 -11 1 5 -6 -6 -6 -9 11 14 28 0.17 (2.5)

Notes:

1. Negative numbers represent a reduction in streamflow yield. Positive numbers represent an increase in streamflow yield.

Table 6‑1

Change in monthly and annual streamflow yield between historic (1981-2010) and future (2041-2070) conditions for each focus watershed

Focus Watershed
Change in Monthly Streamflow Yield (%)

Change in 

Annual Yield 

(Mm3 [%])



 

 

 

 

Figure 6-1 The estimated changes in total monthly streamflow 
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6.2 Water Demand Changes 

To assess potential future changes, total agricultural water demand (surface water and groundwater irrigation demand, 

and animal stock watering) was summarized on a watershed-by-watershed basis (i.e., groundwater demands were 

summarized for the portion of each aquifer that underlays a given Focus Watershed) for the 22 Focus Watersheds 

within the Study Area. Table 6-2 provides a summary of the proportion of agricultural water demand sourced from 

surface water and groundwater sources within each Focus Watershed, for Scenario 1. These proportions do not change 

drastically under the other future scenarios. Note that based on results from the AWDM, estimated agricultural water 

demand does not occur in all Focus Watershed under each scenario.  

 

Table 6-2 shows that most agricultural water demand within the Study Area is currently sourced from groundwater. 

However, surface water sources contribute considerably to agricultural water demand in some Focus Watersheds (e.g., 

Benson Canal, Harrison River, Hicks Creek, and Sumas River).  

 

• Based on data analysis described in Section 5.2.3, Figure 6-2 displays cumulative annual total agricultural water 

demand for the 22 Focus Watersheds and all AWDM scenarios. In this figure, it is clear that water demand is 

estimated to change dramatically under some of the AWDM scenarios defined in Section 5.2.2, while 

experiencing minimal change under other scenarios. In general, the largest expected changes are a result of 

changes to the agricultural land base (i.e., by including all potential agricultural lands [Scenario 4]) and climate 

change (Scenario 2). 

 

• Table 6-3 provides a summary of the change in total agricultural water demand per scenario over the irrigation 

months of May to September, inclusive. The scenarios expected to have the largest impact on agricultural water 

demand vary between Focus Watersheds. However, Scenarios 2 and 4 typically result in the largest changes 

across the Study Area. The effect of these two scenarios on each Focus Watershed largely depends on the 

presence and quantity of potential agricultural lands within a watershed – Scenario 4 has the largest effect on 

agricultural water demands in those watersheds that have lots of potentially irrigatable lands, whereas Scenario 

2 has the largest impact in other watersheds. Scenario 3 yields agricultural water demand estimates very similar 

to baseline (Scenario 1), suggesting that most cropped areas within the Study Area are already using irrigation 

systems. Scenario 5 yields variable results, likely due to the assumption of different crop types throughout each 

Focus Watershed. These results suggest that the total irrigated area and climate change have more of an 

impact on water demands than changes to crop types or irrigation methods. 

 

Attachment 3 provides period-averaged daily total agricultural water demand for each scenario and all Focus 

Watersheds. Climate-corrected AWDM scenarios are presented to allow comparison with future (i.e., 2041-2070) 

projected streamflow conditions in each Focus Watershed. 
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Table 6-2 

Summary of baseline irrigation water demand sources for each Focus Watershed 

Focus 
Watershed1 

Average 
Annual Total 

Irrigation 
Water 

Demand (m3)2 

Average Annual 
Total Irrigation 
Surface Water 
Demand (m3)2 

Average Annual 
Total Irrigation 
Groundwater 
Demand (m3)2 

Percentage of 
Irrigation 
Demand 

Currently from 
Surface Water 

(%) 

Percentage of 
Irrigation 
Demand 

Currently from 
Groundwater 

(%) 

Annual Total 
Stockwatering 
Demand (m3) 

Benson Canal 661,143 317,829 343,314 48.1 51.9 19,446 

Bertrand Creek 706,404 43,848 662,557 6.2 93.8 48,423 

Chilliwack Creek 1,285,999 92,867 1,193,133 7.2 92.8 349,863 

Dunville Creek 152,554 14,893 137,662 9.8 90.2 64,528 

Elk Brook 622,597 21,358 601,239 3.4 96.6 149,530 

Elk Creek 238,472 9,014 229,458 3.8 96.2 85,801 

Fishtrap Creek 2,439,227 346,690 2,092,538 14.2 85.8 114,550 

Fraser River 9,431,832 1,074,535 8,357,297 11.4 88.6 1,041,117 

Hanna Creek 84,650 0 84,650 0 100 28,886 

Harrison River 123,376 65,768 57,609 53.3 46.7 54,461 

Hatzic Slough 1,038,376 272,685 765,691 26.3 73.7 97,306 

Hicks Creek 150,421 81,838 68,583 54.4 45.6 19,153 

McLennan Creek 1,821,554 45,925 1,775,629 2.5 97.5 218,538 

Nathan Creek 378,811 732 378,079 0.2 99.8 111,540 

Page Creek 4,510,736 711,287 3,799,449 15.8 84.2 202,881 

Ruby Creek - - - - - - 

Salmon River 108,010 0 108,010 0 100 8,770 

Stave River 15,951 0 15,951 0 100 980 

Sumas River 25,011,688 7,729,755 17,281,933 30.9 69.1 933,766 

Tones Creek 96,828 21,214 75,614 21.9 78.1 3,748 

Vedder River 1,781,192 140,944 1,640,248 7.9 92.1 186,114 

Wades Creek - - - - - 145 

Notes: 1. Under baseline conditions, no agricultural water demand occurs in the Ruby Creek and only animal demands in Wades Creek watersheds.  
2. Total Irrigation Water Demand does not include stock watering demands as these demands are not attributed to different water sources. 



 

 

 

 

Figure 6-3 Cumulative total agricultural water demand per scenario through the year for each Focus Watershed within the Study Area. 
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Table 6-3  
Percentage change in total agricultural water demand under future scenarios compared to Scenario 1  

for months of May to September 

Watershed 
Percentage change compared to Scenario 1 (%) 

Scenario 2 Scenario 3 Scenario 4 Scenario 5 

Benson Canal 33 0 1 1 

Bertrand Creek 53 0 0 10 

Chilliwack Creek 28 0 449 -2 

Dunville Creek 49 0 456 -16 

Elk Brook 48 0 233 2 

Elk Creek 31 0 336 0 

Fishtrap Creek 51 0 0 14 

Fraser River 46 0 190 -3 

Hanna Creek 40 0 0 -24 

Harrison River 38 0 1,373 8 

Hatzic Slough 35 0 293 1 

Hicks Creek 45 0 68 -22 

McLennan Creek 53 0 1 -2 

Nathan Creek 49 0 3 19 

Page Creek 51 0 0 0 

Ruby Creek - - - - 

Salmon River 59 0 0 8 

Stave River 64 0 7,721 0 

Sumas River 33 0 8 -3 

Tones Creek 50 0 0 0 

Vedder River 34 0 225 0 

Wades Creek - - - - 
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Similar to surface water supply volumes, the timing of agricultural water demand is expected to change in future. Table 

6-4 presents the change in peak-demand-day (i.e., day of year when peak demand occurs), based on a 7-day moving 

average, as well as changes to the day of year when 25% of total annual agricultural demand is expected to be reached. 

Due to the observed dominance of climate change impacts on the changes to water demand timing, Table 6-4 also 

presents changes for the climate-corrected AWDM outputs. This demonstrates that the compound effects of climate 

change and changes to agricultural practices may result in considerable shifts in the timing of water demands. While the 

effects of individual AWDM scenarios results in peak water demands occurring, on average, one week earlier, the 

climate-corrected scenarios indicate that peak water demand timing is more variable and may occur up to 48 days 

earlier. In addition, the day of year on which 25% of total annual water demand is reached is generally expected to occur 

earlier, although large variability exists between watersheds and scenarios (Table 6-4). 

 

It is important to note that while the climate-corrected datasets are intended to simulate climate change effects on 

Scenarios 3-5, different water demand estimates and associated timing changes may result if the cumulative effects of 

climate change and land use changes are modelled concurrently within the AWDM. 

 

Based on the results presented above, increased agricultural water demands are generally predicted for the future. 

Coupled with expected reductions in summer streamflow volumes, this could impact water availability during the 

irrigation period. In addition, future groundwater supply volumes are largely unknown at this time. As a result, alternate 

or additional water storage may be an option to capture and store streamflow during winter months. 

 
  



Scenario 1 Scenario 1

Day of Peak Scenario 2 Scenario 3 Scenario 4 Scenario 5

Day of 25% 
annual 

demand 
reached

Scenario 2 Scenario 3 Scenario 4 Scenario 5

0 0 0 0 0 0

(-10) (-10) (-10) (4) (4) (4)

0 0 0 0 0 -8

(-5) (-5) (-13) (-9) (-9) (-27)

0 0 0 0 9 -1

(-10) (-9) (-13) (-4) (1) (-6)

0 -1 -1 0 5 -5

(-3) (-14) (-3) (-1) (-5) (-4)

0 0 0 0 7 -1

(-2) (-8) (-2) (0) (3) (-2)

0 0 0 0 26 0

(-2) (-13) (-2) (9) (19) (9)

0 0 0 0 0 -9

(-10) (-10) (-13) (-10) (-10) (-26)

0 0 0 0 3 -5

(-7) (-2) (-10) (-4) (-2) (-7)

0 0 0 0 0 2

(-5) (-5) (-10) (0) (0) (2)

0 0 0 0 14 -3

(-7) (-38) (-38) (2) (-3) (-5)

0 0 0 0 7 -3

(-5) (-5) (-10) (0) (5) (-2)

0 0 0 0 3 -3

(-5) (-2) (-2) (-3) (-1) (-6)

0 0 0 0 0 -4

(-10) (-10) (-11) (-7) (-7) (-16)

0 0 0 0 0 -5

(-10) (-10) (95) (-7) (-7) (3)

0 -9 -11 0 -3 -11

(-16) (-9) (-48) (-10) (-3) (-28)

0 -9 0 0 -5 0

(-14) (-25) (-14) (-8) (-15) (-8)

0 0 0 0 0 -5

(-10) (-10) (-13) (-6) (-6) (-11)

0 0 0 0 0 0

(-10) (-10) (-10) (-9) (-9) (-9)

0 0 0 0 3 -3

(-10) (-8) (-10) (-6) (-4) (-9)

Notes:

1. Shifts corresponding to comparison of climate-corrected scenarios are in parentheses.

28-Jul

28-Jul

28-Jul

23-Jun

17-Jul

26-Jun

03-Jul

01-Jul

06-Jun

18-Jul

05-Jul

30-Jun

22-Jun

02-Jul

05-Jul

12-Jul

06-Jul

14-Jul

21-Jul

26-Jul

05-Jul

16-Jul

28-Jul

28-Jul

28-Jul

28-Jul

28-Jul

28-Jul

28-Jul

28-Jul

08-Aug

- -

- - - - - - - - - -

- - - -

Nathan Creek

McLennan Creek

-

Bertrand Creek

Benson Canal

- - -

Fishtrap Creek

Elk Creek

Elk Brook

Dunville Creek

Chilliwack Creek

Hicks Creek

Hatzic Slough

Harrison River

Hanna Creek

Fraser River

28-Jul

28-Jul

28-Jul

29-Jul

28-Jul

28-Jul

Watershed

Change in day that 25% of annual demand is 
reached (days)

Change in day of peak demand 
from Scenario 1 (days)1

Table 6‑4 

Shift in the day of 7-day-moving-average peak water demand and day of year when 25% of annual 
demand is reached

-

Vedder River

Tones Creek

Sumas River

Stave River

- - - - -Wades Creek - - - -

17-Aug

Salmon River

Ruby Creek

Page Creek

4
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0
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7 KEY AREAS OF CONCERN 

7.1 Key observations 

Based on the analysis presented herein, a few key observations are made: 

• In general, the hydrologic regime for all Focus Watersheds is expected to change between historical (1981-

2010) and future (2041-2070) conditions. Summer streamflows are expected to decrease, with spring freshet 

flows occurring earlier. This may provide opportunities for agricultural water users to capture and store spring 

freshet flows to supplement summer irrigation demands. 

• Currently, most Focus Watersheds are dominated by groundwater use (based on AWDM results). At this time, it 

is unknown how much of this use is currently licensed, which is now a requirement to use groundwater in BC 

under the WSA; thus, groundwater users may have to consider alternative surface water sources if they do not 

apply for an existing use groundwater licence by the deadline of March 1, 2022, and after this point are unable 

to obtain a new groundwater use licence.  

• There are insufficient data available to support an assessment of future groundwater supply volumes; therefore, 

it is unclear whether current groundwater supply is sufficient to support future agricultural water demands (or 

whether alternate surface water sources will be required). Unconfined aquifers will be more vulnerable in future 

because they are more reliant on recharge from surface water on a weekly, or monthly timescale. As summers 

become longer and drier, the period of no recharge for unconfined aquifers will become longer. 

• Changes in the agricultural land base and the effects of climate change (i.e., Scenarios 1 and 2) are expected to 

have the largest impacts on agricultural water demands. In general, agricultural water demands are expected to 

increase in the future and the timing of peak demand is expected to occur earlier. 

 
7.2 Hot Spots 

To support long-term water management planning, key geographic areas of concern for future (i.e., mid-Century [2041-

2070]) water supply/demand challenges are highlighted by using climate-corrected AWDM output and future surface 

water supply estimates. Figures 7-1 to 7-4 present the climate-corrected total agricultural water demand during the 

irrigation period (May to September) as a percentage of the total future surface water supply for the same period. This 

approach allows this percentage to be overlain with groundwater licencing potential to identify areas where surface 

water and/or groundwater would not be able to support future agricultural water demands. Larger percentages indicate 

that there may be less surface water supply available to meet agricultural demand. These figures also identify the 

watersheds where there is expected to be a stress upon the water supply in comparison to the underlying aquifers’ 

potential for additional water licensing. Where the resultant value is greater than 100%, this indicates a deficit between 

surface water supply and total future agricultural water demand. 

 

It is important to note that while the Sumas and Vedder River watersheds may be identified as “Hot Spots”, this is likely a 

result of the reduced contributing area included within the surface water supply analysis completed herein (as the 

watersheds are truncated at the border); in reality, more surface water supply would be available as a result of the larger 

upstream contributing area south of the border. Therefore, more analysis would be required to better understand future 

changes in these watersheds. Consequently, discussion related to these two watersheds (i.e., Vedder River and Sumas 

River) is omitted below.  

 

Based on climate-corrected AWDM output, key “Hot Spots” of concern are summarized by scenario below: 
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• Scenario 2, climate change, is expected to result in deficits between total demand and future surface water supply in 

three watersheds: Tones Creek, Fishtrap Creek, and Sumas River. Agricultural lands within Fishtrap Creek are 

located in the headwaters of the watershed; thus, there is a small contributing area for surface water supply. 

Similarly, the Tones Creek watershed has a very small contributing area resulting in low surface water supply 

volumes. Sumas River and Fishtrap creek have large areas underlain by low-future-potential-supply shallow 

aquifers. However, they all also have regions of deep aquifers that may be available for future water licensing. It 

is also important to note that the City of Abbotsford controls water levels in several watercourses within the 

Sumas River watershed by either back flooding from the Fraser River during high tide or holding water back 

from draining into the Fraser River during low tide. For example, water levels in the Sumas River, the Sumas 

Canal and the Matsqui Slough are controlled during the growing season to supplement the main irrigation supply 

source in the Sumas Prairie. This supplemental source is not accounted for in the water supply. As such, water 

supply in the affected watercourses is likely not an issue; however, producers will likely be limited by access to 

the water due to limited water delivery infrastructure and ability to get water licences. 

• Scenario 3, where all cropped areas are irrigated, is expected to result in similar areas of concern as Scenario 2. Since 

Scenario 3 AWDM output, yields water demand estimates similar to Scenario 1, the main driver of compound 

future water supply/demand challenges observed are a result of climate change. As with Scenario 2, Tones 

Creek, Sumas River, and Fishtrap Creek may experience future surface water supply challenges. These watersheds 

do have regions of deep aquifers with potential for future water licensing.  

• Scenario 4, where all potential agricultural land is irrigated, is expected to cause an increase in the number of 

watersheds with future water supply/demand challenges, primarily due to a considerable increase in agricultural 

water demands as result of increased irrigated area and climate change. Elk Brook, Tones Creek, Fishtrap Creek, 

Sumas River, and Chilliwack Creek are all expected to experience a deficit in future surface water supply. Chilliwack 

Creek in particular has few underlying aquifers listed as a potential source. 

• Scenario 5, which incorporates cropping changes, is expected to have generally the same trends as Scenarios 2 and 3.  

 

Tones Creek, Fishtrap Creek, and Sumas River are identified as potential concerns across all scenarios, while Chilliwack 

Creek and Elk Brook are identified as potential concerns in Scenario 4 only. As noted above, this is likely a result of the 

small contributing area of Fishtrap Creek and Tones Creek, as well as the limited contributing area for Sumas River that 

was included in this analysis. In Scenario 4, Elk Brook and Chilliwack Creek would have a deficit and both have few 

options for future aquifer licensing; as such, external future water supply may need to be considered. The remaining 

watersheds have some aquifers identified as having potential for future licensing, but more studies would be needed to 

provide clarity. In all scenarios, the agricultural lands adjacent to the Fraser River have moderate to low potential for 

future groundwater licensing. This potential limitation, however, is offset by the large supply surplus in the Fraser River 

streamflow.  

 
7.3 Other Threats 

The following are some other threats to agricultural water supply and demand identified during this task: 

• Changes to other water uses within the study area – Analysis completed herein focused on assessing changes 

to agricultural water demand and the ability of surface water and groundwater sources to support these 
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demands. Additional water uses exist within the Study Area and may further affect the availability of water to 

support future agricultural needs (Table 5-1). 

• Upstream uses and Regulation– Gridded hydrologic model output (Section 4.4.1.1) estimated “naturalized” 

streamflows (i.e., without the effects of regulation or water use); therefore, upstream water use and/or 

streamflow regulation may affect the quantity of surface water available across the Study Area. 

• Succession Planning - Loss of senior leadership and coordination at industry association, local government and 

provincial levels with retirements of senior staff may result in loss of knowledge. 

 

These will be compiled with threats identified in prior tasks and further discussed in the final summary report. 
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*All analyses are b ased on prelim inary sc reening  of pub lic ly
 availab le rec ord s
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8 RECOMMENDATIONS 

This section describes recommendations, or potential opportunities to further explore in the next deliverable, the Final 

Summary Report, as well as summarises the data gaps/limitations 

 
8.1 Recommendations 

Based on the analysis completed herein, the following preliminary recommendations are provided. These 

recommendations will be expanded upon in the summary report: 

• In the areas where both groundwater and surface water deficits are expected, explore options to source water 

from major water sources (e.g., Fraser River), coupled with a large distribution system to provide untreated 

agricultural water to agricultural areas as needed. 

• In areas where surface water is currently the dominant agricultural water source, off-stream storage may be an 

option during times of water shortage. Capturing streamflows during period peak runoff for use during periods 

of peak water demand can help to offset the impact of the predicted changes in streamflow timing. 

• Since the majority of water supply for agricultural needs is sourced from groundwater, the following 

recommendations should be prioritized in the short-term: 

o Work with industry partners to encourage the agricultural sector to apply for their existing use licence 

applications before March 1, 2022. After this point, they will need to apply for a new use licence 

application, and since environmental flow needs (EFN) in many streams of the Fraser Valley are 

unknown, there is no guarantee that new groundwater use licences will be granted.  

o Work with all non-domestic groundwater users (e.g.: industry and local government partners) to 

complete hydraulic connection studies on aquifers where this is unknown, and to complete EFN studies 

on aquifers where the hydraulic connection is known to be likely. Without this work, it will be more 

difficult to predict where future new groundwater use licences can be issued. 

• Encourage the Provincial partners (FLNR) to work with licence holders to prove beneficial use and retire old 

surface water licences that aren’t being used any more. Without this dataset up to date, it is very hard to 

reconcile water supply with demand. 

 

9 DATA LIMITATIONS 

The following provides a summary of limitations that were observed with available datasets used herein. Data limitations 

are separated into two main themes: 

• Baseline data gaps: 

o Routed hydrologic model output is not available for most Focus Watersheds due to their small size and 

local influence. Therefore, the approach developed (i.e., summing gridded baseflow and runoff values) to 

provide a surrogate of streamflow estimates was required. This approach is intended to provide 

sufficient information to support high-level assessments of water supply, but should not be relied upon 

for regulatory approvals. Furthermore, contributing areas south of the US border are missing within 
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publicly available mapping data for some watersheds; therefore, these streamflow estimates are not 

representative of actual conditions. 

o Publicly available data from Provincial databases regarding sensitive streams and licenced volumes used 

herein are dated and may not represent current conditions with the Study Area. 

o Hydraulic connection assumptions made herein are based on very limited aquifer mapping completed by 

the Province to date. 

o It is known that many agricultural water uses that hold existing surface water licences do not extract 

their fully licensed volume or have switched sources to groundwater. However, this information is not 

readily available to inform these water supply and demand studies.  

o Currently, it is difficult to estimate future groundwater use. Once existing groundwater users in the 

Study Area apply for groundwater licences, and new groundwater users start applying for licences as the 

need arises, then we will be in a better position to predict trends in groundwater supply. 

• Limitations of modelling: 

o Water demand analysis only considers water demands within the study area – any agricultural (or other) 

water use outside of this area is not considered. Water supply within the Study Area will be impacted by 

upstream agricultural (or other) uses. 

o By running land use changes and climate change impacts separately within the AWDM, the cumulative 

impacts of these changes on agricultural water demands within the Study Area are not necessary 

captured. The approach developed herein (i.e., to apply a “climate change factor”) was required to super-

impose climate change influences onto future land use change scenarios to inform long-term water 

management planning. Future work should consider modelling all expected changes (i.e., climate change 

and land use changes) in tandem within the AWDM. 

o There are limited “actual” use estimates of water demand within the Study Area. As a result, the AWDM 

provides the best available estimates of agricultural water demand. However, AWDM estimates are 

based on a set of computer equations and assume optimal irrigation activities. In reality, agricultural 

water demands likely differ from AWDM estimates. 

 
10 NEXT STEPS 

Incorporating the comments and feedback from the POC, Associated will prepare a comprehensive Summary Report by 

consolidating the outcomes of the various tasks completed for the Project and summarizing the results of the analyses. 

 
Attachments 

1. Aquifers in the Study Area 

2. Surface water-groundwater interaction of aquifers in the Study Area 

3. Period-averaged daily hydrographs and total (surface and ground) water demand for all scenarios and all Focus 

Watersheds 

4. AWDM Fraser Valley modelling and scenarios description 

 
  



Attachment 1:
Aquifers in the Study Area

Aquifer Number and Name Area (km2) Mean Productivity (L/s) Vulnerability Demand

4 Aggasiz 63 2.00 High Low

6 Chilliwack-Rosedale 209 1.64 High No data

7 6 1.34 High Low

8 Sardis-Vedder 58 0.96 High No data

9 Chilliwack River Shallow 13 No data High No data

11 13 No data High Low

12 Nicomen Slough 60 No data High Low

13 2 No data High Moderate

14 Hatzic Prairie 10 No data High Low

15 Abbotsford-Sumas 95 No data High High

16 6 No data High Low

20 Columbia Valley 16 No data Moderate No data

21 Sumas Prairie 98 No data Moderate Moderate

22 46 No data Moderate Low

23 3 No data Moderate Low

24 19 2 Moderate Moderate

25 14 1.64 Low Moderate

27 Aldergrove AB 47 1.34 Moderate High

28 69 0.96 Low High

29 3 No data Low Low

30 5 No data High Low

31 17 No data Low Low

32 50 No data Low Moderate

34 Retired in 2019 11 No data Low No data

889 4 No data High Low

892 1 No data Low Low

894 3 No data Low Low

895 1 No data Low Moderate

1193 Aldergrove Quadra 41 No data Low Low

1196 Elk Creek Fan 2 No data High No data

1197 Greendale Deep 31 2 Low No data

1199 Prairie North 48 1.64 Low No data

1206 Chilliwack River Subtill 38 1.34 Moderate No data

1207 Ryder Upland A 1 0.96 Low No data

1208 Ryder Upland B 2 No data Low No data

1209 Ryder Upland C 6 No data Low No data

1212 Elkview Road Shallow 1 No data Low No data

1213 Marble Hill Unconsolidated 1 No data High No data

1233 South of Aldergrove 11 No data Low No data



Aquifer Number and Name Aquifer Subtype¹ Likely Hydraulic Connectivity Existing Water Allocation Restrictions
Fraser River Aggasiz Slough

McCallum Ditch Cheam Slough
Miami Creek Hogg Slough -
Maria Slough Hotsprings Slough

Semmihault Creek Chilliwack Creek
Little Chilliwack River Gravel Slough

Luckakuck Creek Bell Slough
Atchelitz Creek Hope Slough

Vedder River Camp Slough
Street Creek Bridal Creek
Lewis Slough Anderson Creek

Stewart Slough Nevin Creek
Sumas Lake Canal Bell Slough
McGillivray Slough Pratt Ditch

Miller Slough Elk Creek
Atchelitz Creek
Bateson Slough Harrison River
Duncan Slough Fraser River

Little Chilliwack River Lewis Slough
Chilliwack Creek Vedder River
Luckakuck Creek Street Creek
Atchelitz Creek Sardis Pond
Chilliwack River Sweltzer River

Young Creek Hatchery Creek
Wingfield Creek Tamihi Creek

Ryder Creek Little Tamihi Creek
Midgley Creek Liumchen Creek
Morton Creek Holachten Creek
Deroche Creek Errock Lake
Barnes Creek Sasin Creek

Pye Creek Harrison River
Siddall Creek Squawkum Creek

Nicomen Slough
Nicomen Slough Chilqua Creek

Zaitscullachan Slough Madill Creek
Quaamitch Slough Hatzic Lake

Inches Creek Lower Hatzic Slough
Mud Slough Morton Slough

Strawberry Slough Norrish Creek
13 3 Likely Chilqua Creek Inches Creek NA

14 Hatzic Prairie 1a Likely NA
Fishtrap Creek Silley Spring

Pepin Creek Mill Lake
Waechter Creek

16 4a Likely NA
Frosst Creek Columbia Spring RNW (Blue Creek)
Watt Creek Squeeker Creek FR (Columbia Spring, Squeeker Creek)
Blue Creek

Marshall Creek Vedder Canal
Sumas River Stewart Slough
Saar Creek Kidd Creek

Arnold Slough Ord Creek
Sumas Lake Canal

Matsqui Slough Downes Creek
Page Creek Clayburn Creek

McLennan Creek Seldon Ditch
Gifford Slough Hallert Creek

Page Lake Paulgaard Brook
Willband Creek

23 4a Likely NA
24 1a Likely NA

Belcharton Creek Pattison Creek
Oru Creek MacNab Creek

Durieu Creek Allan Lake
Seux Brook Cascade Creek

Lagace Creek Hoffman Creek
Ponding Creek Nathan Creek
Salmon Creek Boril Creek
Howes Creek Bertrand Creek
Fishtrap Creek Downes Creek

Enns Brook Mill Lake
East Fishtrap Creek

Hanna Creek Tones Creek

30 4a Not likely NA
31 4c Not likely NA
32 4c Not likely Salmon River Nathan Creek Designated sensitive

34 Retired in 2019 4b Assumed not likely NA
889 4a Likely Cascade Creek Davis Creek NA
892 4b Not likely NA
894 4b Not likely NA
895 4b Not likely Chilliwack River Ronald Springs FR (Ronald Springs)

1193 Aldergrove Quadra 4b Not likely Designated sensitive
1196 Elk Creek Fan 3 Assumed likely Elk Creek Marblehill Creek NA

Adams Brook Teapot Creek
Anne Brook Clear Creek
Dune Spring Windfall Creek
Frosst Creek Smith Falls Creek
Amadis Creek Watt Creek
Vedder Canal Sumas River
Vedder River Miller Slough
Lewis Slough Knox Creek

Sumas Lake Canal
Chilliwack River Little Tamihi Creek

Young Creek Liumchen Creek
Wingfield Creek Sweltzer River

Ryder Creek Seedling Creek
Midgley Creek Borden Creek
Sweltzer River Canyon Creek

Hatchery Creek Boxed Spring
Tamihi Creek

1207 Ryder Upland A 4b Assumed likely NA
1208 Ryder Upland B 4b Assumed not likely NA
1209 Ryder Upland C 4b No data Boxed Spring Ronald Spring FR

1212 Elkview Road Shallow 4b No data FR
1213 Marble Hill Unconsolidated 4a Assumed likely NA

1233 South of Aldergrove 4b Not likely Howes Creek Pepin Creek NA
Notes

1. Aquifer subtype code descriptions, according to the BC Ministry of Air, Land and Water (2020)

1a - Predominantly unconfined fluvial or glacio-fluvial sand and gravel Aquifers found along major rivers of higher stream order with the potential to be hydraulically influenced by the river.

1b - Predominantly unconfined fluvial or glacio-fluvial sand and gravel Aquifers found along rivers of moderate stream order with the poten al to be hydraulically influenced by the river. 

1c - Predominantly unconfined fluvial or glacio-fluvial sand and gravel Aquifers found along lower order (< 3-4) streams in confined valleys with rela vely undeveloped floodplains, where aquifer thickness and lateral extent are more limited.

2 - Predominantly unconfined deltaic sand and gravel aquifers are commonly found in deltas where a stream or smaller river flows into a standing body of water.

3 - Alluvial or colluvial fan sand and gravel aquifers typically occur at or near the base of mountain slopes, either along the side of valley bottoms, or if formed during the last period of glaciation, raised above the valley bottoms.

4a - Unconfined glacio-fluvial outwash or ice contact sand and gravel aquifers generally formed near or at the end of the last period of glaciation.

4b - Confined Glacio-fluvial sand and gravel aquifers underneath till, in between till layers, or underlying glacio-lacustrine deposits.

4c - Confined sand and gravel aquifer associated with glacio-marine environments near the coast.

5a - Fractured sedimentary rock aquifers primarily found in association with old sedimentary basins.

5b - Karstic limestone aquifers.

6a - Crystalline bedrock aquifers associated with flat-lying to gently-dipping volcanic flows.

6b - Fractured crystalline (igneous intrusive or metamorphic, meta-sedimentary, meta-volcanic, volcanic) rock aquifers.

UNK - Unknown

Attachment 2:
Surface water-groundwater interaction of aquifers in the Study Area

Nearby Rivers 

7 Likely

Ronald Springs
Marblehill Creek

1199 Sumas Prairie North Assumed not likely

Salmon River

29 Not likely

Tributaries of Hanna Creek

25 Not likely

22 Likely

20 Columbia Valley Likely

4 Aggasiz Likely NA

6 Chilliwack-Rosedale Likely

8 Sardis-Vedder Likely NA

9 Chilliwack River Shallow Likely

12 Nicomen Slough Likely FR (Norrish Creek & tributaries)

Lagace Creek

4a

1a

11 Likely NA

15 Abbotsford-Sumas Likely

Tributaries of McLennan Creek

21 Sumas Prairie Likely

4a

4a

1a

27 Aldergrove AB Not likely FR (Ponding Creek)

28 Not likely OR (Mill Lake)

Benson Canal

Howes Creek

Midgley Creek
Wingfield Creek

1197 Greendale Deep Not likely4c

FR (Bell Creek, Praat Creek)
RNW (Elk Creek, Bridal Creek)

FR (Young Creek)
OR (Chilliwack River & tributaries)

FR (Waechter Creek, Silley Spring)
OR (Mill Lake)

RNW (Seldon Brook)
RNW-EXC (Hallert Creek, Paulgaard Brook)

FR (Young Creek, Canyon Creek, Boxed Spring)
OR (Chilliwack River & tributaries)

PWS (Stewart Creek, Kidd Creek, Ord Creek)

FR (Adams Brook, Anne Brook, Dune Spring)

RNW (Tones Creek)

FR (Hoffman Creek)

NA

FR (Knox Creek)

1206 Chilliwack River Subtill Assumed not likely

Tributary of Ryder Creek
Midgley Creek

Tributaries of McLennan Creek

1a

1a

1a

3

1b

Tributaries of Willband Creek and Gifford Slough
Benson Canal

4b

4b

1a

4b

4c

4b

4b
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Attachment 3: Period-averaged daily hydrographs and total (surface and ground) water demand for all climate-
corrected AWDM scenarios and all Focus Watersheds  
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