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The Building Regional Adaptation Capacity and 
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Building Adaptation Skills for a 
Changing Climate Webinar Series

Building Adaptation Skills for Water 
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Building Adaptation Skills…

• for Engineers - September 15, 1-2 pm

• for Planners - October 3, 1-2 pm

• Key Considerations for Upskilling the 
Workforce of Tomorrow - October 11, 1-2 pm

• for Water Management - November 2, 1-2 pm

• in Economic Sectors - December 1, 1-2 pm

• for Young Professionals - December 7, 1-2 pm

• for Indigenous Communities - January, 2023

WEBINAR SERIES / SÉRIE DE WÉBINAIRES
Renforcer les capacités d'adaptation…

• des ingénieurs - 15 septembre

• des urbanistes - 3 octobre

• Considérations clés pour la mise à niveau                  
des compétences de la main-d'œuvre de demain -
11 octobre

• pour la gestion de l’eau – 2 novembre, 1-2 pm

• dans les secteurs économiques - 1 décembre, 1-2 pm

• des jeunes professionnels - 7 décembre, 1-2 pm

• des communautés autochtones - janvier 2023
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BRACE PROGRAM / PROGRAMME RCERA
Overview

• $18M over 5 years (2017-2022)
• Building adaptation capacity increase adaptation 

action and climate resilience 
• 20 thematic projects targeting a broad range of 

audiences 

Targeted approach 
• Worked with all Provinces to scope out priorities 

and co-develop projects

Types of deliverables
• Webinars and workshops
• Courses and online modules
• Web platforms, videos, case studies
• Guidelines for practitioners
• Networks and communities of practice
• Internships and resources for educators 
• …

Aperçu
• 18M$ sur 5 ans (2017-2022)
• Renforcer les capacités en matière d'adaptation pour 

accroître les mesures d'adaptation et la résilience 
climatique 

• 20 projets thématiques ciblant un large éventail de 
publics 

Approche ciblée 
• Collaboration avec toutes les provinces pour définir 

les priorités et élaborer conjointement les projets.

Types de produits:
• Webinaires et ateliers
• Cours et modules en ligne
• Plateformes web, vidéos, études de cas
• Lignes directrices pour les praticiens
• Réseaux et communautés de pratique
• Stages et ressources pour les éducateurs 
• ...



PRESENTATIONS / PRÉSENTATIONS

4

1) Building Adaptation Skills to improve Agricultural Water 
Management in Saskatchewan : Good Practices for the 
Prairies and other Agricultural Communities 

HEATHER DAVIES, External Quality Specialist, Saskatchewan 
Water Security Agency (WSA)

2) Building Adaptation Skills to Improve the response of 
Saskatchewan Communities to Hydrologic Drought: 
Lessons Learned for Rural and Urban Communities in the 
Prairies

DOUG JOHNSON, Executive Director of Economic Development, 
Saskatchewan Water Security Agency

3) Atlantic Canada Water and Wastewater Guideline Updates

LINDSAY BOLTON, Eng – Group Lead, Water Resources and 
Climate Change, CBCL

AMY WINCHESTER,  M.A.Sc., P.Eng. - Senior Engineer / Project 
Manager, CBCL

1) Renforcer les capacités en adaptation pour améliorer la 
gestion de l’eau agricole en Saskatchewan : Bonnes pratiques 
pour les Prairies et autres communautés agricoles

HEATHER DAVIES, spécialiste externe de la qualité, Agence pour la 
sécurité de l’eau de la Saskatchewan

2) Renforcer les capacités en adaptation pour améliorer la 
réponse des communautés de la Saskatchewan aux 
sécheresses hydrologiques : Leçons apprises par les 
communautés rurales et urbaines des Prairies

DOUG JOHNSON, directeur général du développement économique, 
Agence pour la sécurité de l’eau de la Saskatchewan

3) Mises à jour des lignes directrices sur l’eau potable et les 
eaux usées du Canada atlantique

LINDSAY BOLTON, ingénieur – chef de groupe, Ressources en eau 
et changements climatiques, CBCL

AMY WINCHESTER, maîtrise ès sciences appliquées, ingénieure –
ingénieure principale / gestionnaire de projet, CBCL



Building Adaptation Skills to improve 
Agricultural Water Management in 
Saskatchewan

- Best Practices for the Prairies and other Agricultural Communities
- November 2, 2022  

Heather Davies, Water Security Agency, Saskatchewan



Who is the Water 
Security Agency?



The four agri-environmental priorities

SK’s Agricultural Water Management Strategy

Vision: Responsible agriculture water management 
supporting a resilient and thriving Saskatchewan

Flood mitigation, drought response and 
adaptation

Water Quality

Wetland Habitat

Soil Health and Greenhouse gas management



Introduction to the Water Management Capacity Building to 
Achieve Climate Resilience BRACE Project

Introduction to the Water Management Capacity Building to 
Achieve Climate Resilience BRACE Project

“Extreme weather events will 
likely be the most challenging 
consequence of climate change 
in the Prairie Provinces” 
(Sauchyn et al. 2020)

The liability associated with SK’s Crop Insurance Program in 2021-22 was the highest in the program’s history at $8.5 billion, 
combined with 2021’s difficult conditions resulted in a record high of over $2.5 billion in paid indemnities









Conclusions

Insightrix identified five key conclusions

1) Most farmers are unfamiliar with the drainage rules

2)  Awareness of drainage regulations is not strong

3)  Wide-scale non-approved drainage continues  

4)  Most believe drainage has a downstream impact, BUT 
are skeptical of environmental impacts and climate 
change issues associated with drainage practices

5) Many believe each part of the province is unique and 
it’s challenging to impose a consistent approach



Recommendations

Insightrix: Four recommendations

1) Address the perception that the approval process is lengthy, costly and arduous

2) Showcase success stories

3) Be wary of using scientific information that points to causes of climate change 
• rather focus on communicating direct climate change impacts to farmers

4) Inform landowners that we are applying the province wide regulation “with location 
considerations in mind”





AgH2Onward.ca website



Qualified Persons Training courses

• Series of workshops on incorporating 
climate resilience into agricultural 
water management infrastructure 
planning and design

• QPs conduct risk assessment used to 
identify Water Quantity, Water Quality 
and Habitat impacts of drainage and 
drainage works are adapted to reduce 
risk. 

Qualified Persons Training courses • Series of workshops on 
incorporating climate 
resilience into agricultural 
water management 
infrastructure planning and 
design

• QPs conduct risk assessment 
used to identify Water 
Quantity, Water Quality and 
Habitat impacts of drainage 
and drainage works are 
adapted to reduce risk. 





AgH2Onward & Qualified Persons Training
AgH2Onward and Qualified Persons Training are cost-shared initiatives supported by Natural Resources 

Canada’s Building Regional Adaptation Capacity and Expertise (BRACE) Program and Water Security Agency in 
partnership with the Ministry of Agriculture, Prairie Adaptation Research Collaborative, Prairie Water, 

Saskatchewan Conservation and Development Association, Saskatchewan Association of Rural Municipalities, 
Saskatchewan Association of Watersheds, Association of Professional Engineers and Geoscientists of 

Saskatchewan, Saskatchewan Institute of Agrologists, Technology Professionals Saskatchewan.



QP Training website
AgH2Onward.ca website

https://www.southeastcollege.org/courses/
introductory-qualified-persons-training/

Contact: Heather Davies (heather.davies@wsask.ca)

https://www.southeastcollege.org/courses/
mailto:heather.davies@wsask.ca


Building Adaptation Skills to 
Improve the response of 

Saskatchewan Communities 
to Hydrologic Drought

Doug Johnson, Executive Director, Economic Development



Four 
Types of 
Drought

Our Issue: Many Saskatchewan communities are not 
prepared for an extended drought, which will be made 
worse under a changing climate.

Meteorological Drought

Agricultural Drought

Hydrologic Drought

Socioeconomic Drought



Significant Drought Periods in 
Saskatchewan

• 1929-1937 (Fact and Folklore)

• 1999-2003
• 1987-1990







Impacts of Drought -1930’s

Marchildon, Kulshreshtha, Wheaton, 
and Sauchyn, 2007

Population 
movement based on 
1931 census and 
1936 census, 66,000 
people had left the 
Canadian prairies 
and gone elsewhere 
(Stapleford, 1939)

1931

Annual Per capita 
income fell in SK $478 
in 1928-29 to $135 per 
capita in 1933-34

1933–1934

Saskatchewan wheat 
yields fell below the 
three prairie province 
average every year 
from 1928 until 1937 
(Saskatchewan, 1937)

1937

There was almost 
$292 million ($5.8 B in 
2022) in relief 
distributed in the 
three prairie provinces 
from 1930 until 1937, 
61% was in SK

1938



Drought of the 1930’s

(1)Stapleford, E.W.; Report on 
Rural Relief due to Drought 
Conditions, and Crop Failures 
in Western Canada 1930-1937, 
Ministry of Agriculture, 
Regina, April, 1938.

Market crash of the 1929

Drought of the period 1929-1937

Disastrous wheat pricing (1932)(1)

Grasshoppers (1933)(1)

Wheat Rust and Frost(1935)(1)

Low Annual Precipitation (1937)

Agricultural Farming Practices not adapted to the 
Prairies

Immigrant farmers (tied to above)

More going on in this period than 
just a drought



Provincial Archives of Saskatchewan, R_B9917



Impacts of Drought-Early 2000’s

http://www.agr.gc.ca/eng/programs-and-services/drought-watch/managing-agroclimate-risk/lessons-learned-from-the-
canadian-drought-years-2001-and-2002/?id=1463593613430

Agricultural production dropped an estimated $3.6 billion for the 2001 and 2002 drought years, with the largest loss in 
2002 at more than $2 billion. 

The Gross Domestic Product fell some $5.8 billion for 2001 and 2002, again with the larger loss in 2002 at more than $3.6 
billion. 

Employment losses exceeded 41,000 jobs, including nearly 24,000 jobs in 2002. 

Net farm income was negative or zero for several provinces for the first time in 25 years. A negative net farm income 
occurred in Prince Edward Island for 2001, in Saskatchewan for 2002.

Crop production losses were devastating for a wide variety of crops across Canada, particularly in 2001. 

Livestock production was especially difficult due to the widespread scarcity of feed and water. 

Water supplies that were previously reliable were negatively affected, and several failed to meet the requirements. Water 
supplies considered included surface water such as streams, wetlands, dugouts, reservoirs and groundwater. Numerous 
adaptation measures were severely challenged

http://www.agr.gc.ca/eng/programs-and-services/drought-watch/managing-agroclimate-risk/lessons-learned-from-the-canadian-drought-years-2001-and-2002/?id=1463593613430


Work with Dave Sauchyn and his Colleagues at Prairie 
Adaptation Research Collaborative 

This information was collated and shared with communities and agencies 
involved with the BRACE Project

Using 10 Regional Climate Models, and an RCP 8.5 scenario, climate change 
projections were developed for a number of parameters including:

Temperature 
(seasonal and annual)

Precipitation 
(seasonal and annual) Potential Evaporation Frost free days

With the NRCan BRACE Project, Dave Sauchyn and PARC were contracted to 
pull together information for Climate Change for Saskatchewan



South Saskatchewan 
River Basin Projected 
Annual Changes, 
Temperature and 
Precipitation



South Saskatchewan 
River Basin Projected 
Summer Changes, 
Temperature and 
Precipitation



Climate Change

Some Key Points about 
Saskatchewan’s Climate 
and Water Supply 

Saskatchewan’s Climate is Changing, V. Wittrock, Saskatchewan Research Council May 2017

Precipitation will remain highly variable. 

Winter snowfall is expected to become less 
permanent with more mid-winter melts. 

More wintertime freezing rain events are 
expected to occur. 

Summer storms are expected to become 
more severe. 

Future droughts will be more severe in terms 
of length of time of drought and larger area 
affected. 

Timing of Precipitation will change



BRACE Funding – Natural Resources Canada 
BRACE – Building Regional Adaptation Capacity and Expertise 
Program

Building regional adaptation capacity and expertise in targeted 
areas to increase adaptation action and climate resilience 

One of our projects was to help communities develop Drought 
Response plans 

18 Communities have been involved in the process



1. Communicate with the community and invite the community into a drought 
response planning process

2. Identify what drought is and how climate change will impact droughts on the 
prairies

3. Gather information on the community water supply and water treatment 
systems

4. Work with the community to identify their risks and concerns with respect to 
drought (Community Workbook and Heat map risk assessment (Excel file))

5. Outline Components and Considerations for a Hydrologic Drought Response 
Plan, including:
• Roles and responsibilities of the Community
• Identify Mutual Aid Regions and potential assistance
• Roles and Responsibilities of Provincial Agencies
• Roles of the federal government

6. Outline Potential Activities and Actions for a Drought Response Plan
7. Develop the Organization and Emergency Management Response for the plan 

(Community Emergency Operations)
8. Develop the community driven actions and activities (Physical Action Plan)
9. Develop the Communication activities in the plan (Comms Plan)

Drought Response Planning (9 Step Process)



The Provincial Archives of Alberta photo 75.334/46

Bennett Buggy Trip to Northern Saskatchewan



Thank You.

Contact: Doug Johnson(doug.johnson@wsask.ca)

mailto:heather.davies@wsask.ca


Atlantic Canada Design Guidelines
Water and Wastewater
Incorporating Climate Resilience 
for Municipal Infrastructure



Today we are 
participating from the 

greater Saint John area, 
NB. 

We would like to 
acknowledge that this 
land is the traditional 

unceded territory of the 
Wolastoqiyik and 
Mi’kmaq Peoples. 

The territory is covered 
by the “Treaties of Peace 

and Friendship” which 
Wolastoqiyik and 

Mi’kmaq Peoples first 
signed with the British 

crown in 1725. 



Overview

Project 
Overview Methodology Lessons 

Learned Questions



Funding and In-Kind Support



Project Objectives

Update the 
ACWWA Water 

Supply Guidelines 
and ACWWA 
Wastewater 
Guidelines

1
Outline a process 
for incorporating 
climate resilience 
into design and 

operations  

2



• Initial review by CBCL, EXP 
and steering committee

• Updates made – release of 
Draft 2

• Open to public comments
• Release of Draft 3 to 

steering committee
• Final Release

Overview



• Both Guidelines were 
released on ACWWA website 
in May 2022. 
https://acwwa.ca/resources/
water-wastewater-
guidelines/about

Release Date

https://acwwa.ca/resources/water-wastewater-guidelines/about


• Both Guidelines were 
released on ACWWA website 
in May 2022. 
https://acwwa.ca/resources/
water-wastewater-
guidelines/about

• Tracking Sheet Added

Release Date

https://acwwa.ca/resources/water-wastewater-guidelines/about


General Updates

Kept content general and not province 
specific

Kept as 
guidelines and 
not standards 
(trying not to 
be too 
prescriptive)

Updated references to 
new standards

Updated language for 
consistency



• Updated to incorporate 
Climate Change and 
climate resilience  

• Added Sections on 
Corrosion Control and 
Harmful Algal Blooms

General Updates



• Started with public guidelines and 
best practices as well as provincial 
regulations.
• Treatment should include iterative 

program of establishing water quality 
objectives, treatment, verification of 
water quality, and system-wide 
corrosion monitoring.
• Well-designed studies and system-

wide monitoring must be employed to 
collect actual data on the degree of 
corrosion in the system, focusing on 
lead and copper.

Corrosion Control Updates



• Historically, occurrence of blooms 
has been limited in the region and 
as such existing source water 
treatment plants were not 
designed for specific 
cyanotoxin/taste and odour 
removal

• Guidance and standards for 
monitoring and treating for HAB 
events are evolving. Currently there 
is a CDWQG MAC limit of 1.5 ug/L 
for Total Microcystins

Harmful Algal Blooms
• Harmful Algal Blooms 

(HABs) can result in 
cyanobacteria, cyanotoxins 
and/or taste and odour 
compounds



• New chapter
• Climate Resilience vs. 

Mitigation 
• General additions:

• Consistency of language
• Provide a qualitative 

description of relevant climate 
parameters and trends for 
Atlantic Canada

• Discuss typical infrastructure, 
water quality, environmental 
impacts 

• Note relevant standards
• Rapidly changing science  

Climate Considerations



• Incorporation of up-to-date 
information
• Reading, interpreting, managing, and 

finding climate data
• Leveraging IK, operator experience
• Sources of Climate Information 

Section. Instead of links to “data 
portals of the day”:
• Examples provided
• Best practices for obtaining information with 

the right level of detail (and other 
characteristics) appropriate for the 
assessment.

Climate Information 



• Tools and best practices for 
completing Risk Assessments 
on existing and proposed 
infrastructure

• Dependent on owner’s risk 
tolerance  

• Recommendations for:
• What impacts of CC may be 

applicable
• What level of detail is required
• When in the design process  

• Describe the use of impact 
models 

Climate Considerations



• Pre- Consultation Phase: 
Screening-Level Assessment
• Pre-Design Phase: Risk 

Assessment
• Risk Assessment for Existing 

Assets
• Climate Change Adaptation 

Planning
• Typical adaptation measures 
• Highly project specific 
• ROI calculations

Screening-level Assessment 
and Risk Assessment 

Risk Assessment Matrix 5x5 

SEVERITY (S) 
(consequence/  impact)  

Very High  5 5 10 15 20 25 
High  4 4 8 12 16 20 
Moderate  3 3 6 9 12 15 
Low  2 2 4 6 8 10 
Very   1 1 2 3 4 5 

    1 2 3 4 5 
   PROBABILITY/  LIKELIHOOD (P) 
          
Resultant Risk Overall Grading 
Very Low Risk/Negligible   1-2 
Low Risk 3-4 
Moderate Risk 6, 8, 9 
High Risk 5, 10, 12, 15, 16 
Extreme/Very High Risk 20, 25 

 



Questions?

53



ACWWA Guidelines – Updating for Climate Change
https://acwwa.ca/resources/water-wastewater-guidelines/about

AgH2Onwards Website
https://www.wsask.ca/agh2onwards-workshops-for-agriculture-producers/

Training resources for the Prairies
https://climatewest.ca/

Building Regional Adaptation and Expertise (BRACE) Program
nrcan.gc.ca/climate-change-adapting-impacts-and-reducing-emissions/building-regional-adaptation-capacity-and-
expertise-program/21324

Canada in a Changing Climate: Advancing our Knowledge for Action
https://changingclimate.ca/
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RESOURCES

https://acwwa.ca/resources/water-wastewater-guidelines/about
https://www.wsask.ca/agh2onwards-workshops-for-agriculture-producers/
https://climatewest.ca/
https://www.nrcan.gc.ca/climate-change-adapting-impacts-and-reducing-emissions/building-regional-adaptation-capacity-and-expertise-program/21324
https://changingclimate.ca/


Learn more about the Building Adaptation 
Skills for a Changing Climate Webinar Series
climateriskinstitute.ca/2022/06/20/coming-soon-brace-

webinar-series/

Thank you!

Explore past Adaptation Platform webinars
climateriskinstitute.ca/platform-webinars/
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For questions, please email / Pour toute question, veuillez envoyer un courriel à : nrcan.adaptation.rncan@Canada.ca

Fill out a short evaluation form for 
today’s webinar

surveymonkey.com/r/BRACEweb4
Remplir un court formulaire d'évaluation pour le 

webinaire d'aujourd'hui 
surveymonkey.com/r/BRACEweb4

Explorez les webinaires précédents de la plate-
forme d'adaptation

climateriskinstitute.ca/platform-webinars/

En savoir plus sur la série de webinaires 
Renforcer des compétences en matière 

d’adaptation aux changements climatiques
climateriskinstitute.ca/2022/06/20/coming-soon-brace-

webinar-series/

Merci!

https://climateriskinstitute.ca/2022/06/20/coming-soon-brace-webinar-series/
https://climateriskinstitute.ca/platform-webinars/
mailto:nrcan.adaptation.rncan@Canada.ca
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.surveymonkey.com%2Fr%2FBRACEweb4&data=05%7C01%7Cdominique.auger%40NRCan-RNCan.gc.ca%7C6589b6bf274c492f716908dabc151d11%7C05c95b3390ca49d5b644288b930b912b%7C0%7C0%7C638029096118605388%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=podK6X%2F7Ws124CKTHHObCrzIWyUApsil4SIElZoHzkQ%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.surveymonkey.com%2Fr%2FBRACEweb4&data=05%7C01%7Cdominique.auger%40NRCan-RNCan.gc.ca%7C6589b6bf274c492f716908dabc151d11%7C05c95b3390ca49d5b644288b930b912b%7C0%7C0%7C638029096118605388%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=podK6X%2F7Ws124CKTHHObCrzIWyUApsil4SIElZoHzkQ%3D&reserved=0
https://climateriskinstitute.ca/platform-webinars/
https://climateriskinstitute.ca/2022/06/20/coming-soon-brace-webinar-series/

