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• With climate change, we are seeing less predictable trends in 
our climate

• Longer periods of drought and shifting in seasons (like our 
wetter summer last year and then early fall drought)

• More intense periods of precipitation, which prevent effective 
infiltration of water into the ground

• Less predictability and reliability of water sources
• Lower stream flows

Can = a decrease in groundwater levels

Drought, Climate Change and 
Groundwater



What can you Expect?

v08 Projections less icons v02 (gov.bc.ca)

Remember: connectivity between groundwater and 
surface water, and impacts to streams have cascading 

effects to our groundwater supplies

https://alpha.gov.bc.ca/assets/gov/environment/climate-change/adaptation/cpas_bc_climate_projections.pdf


• This past summer was wetter, 
but we had a very dry early fall
Concern for low levels in streams 

and spawning populations
Observation well levels 

(typically) very low and took 
longer to recover than usual
Water restrictions across 

Vancouver Island
• Sechelt water ban on non-

essential businesses

• Mount Washington water 
shortage

• Koksilah area water 
concerns due to high 
allocation and high 
demand

Examples we have seen so far

Continued development puts additional 
pressure on our aquifers



• Drought information portal British 
Columbia Drought Information Portal 
(arcgis.com)

• Drought map, west coast stream watch with 
drought ratings

• Currently Drought level 3 – Adverse Impacts 
Possible on Vancouver Island

• Drought and Water Scarcity Response Plan                                                          
British Columbia Drought and Water Scarcity Response Plan 
(gov.bc.ca)

• Details provincial steps
• Responsibilities

• Dealing with Drought: a Handbook for 
Water Suppliers in British Columbia                            
Dealing with Drought (gov.bc.ca)

• Provincial Groundwater Observation Well 
network

Drought

Drought Information - Province of British Columbia (gov.bc.ca)

“Recurrent feature of climate involving a deficiency of precipitation over 
an extended period, resulting in a water shortage for activities, 

communities or aquatic ecosystems” – British Columbia Drought and 
Water Scarcity Plan

https://governmentofbc.maps.arcgis.com/apps/MapSeries/index.html?appid=838d533d8062411c820eef50b08f7ebc
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/drought-info/drought_response_plan_final.pdf
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/drought-info/dealing_with_drought_handbook.pdf
https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/drought-flooding-dikes-dams/drought-information


• What are the some effects of drought?
• Lower surface water and groundwater levels
• Changes in water quality from lower water 

levels
• More reliance and use of groundwater with 

lower surface water levels
• Impacts to agriculture and food production
• Forest fire risk
• Threatens fish and aquatic species
• Prioritizing and protecting water for essential 

needs
• Less predictability in your water source

Drought 
continued

Handbook - Dealing with Drought (gov.bc.ca)

https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/drought-info/dealing_with_drought_handbook.pdf


It IS your responsibility to manage your water supply

You want to protect your community water supply for various 
purposes including drinking water and fire protection

It will help to protect fish and aquatic ecosystems

It will help to support economic activity

Why Prepare for Drought?

Dealing with Drought (gov.bc.ca)

https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/drought-info/dealing_with_drought_handbook.pdf


• Plan ahead, don’t react after the fact
• Hire a professional (i.e. hydrogeologist) to assess your 

well system, groundwater conditions and supply
• Create a local drought management team (see 

handbook for details)
• Have a drought response plan
• Conserve water
• Assess the system needs, priorities and information 

gaps
• Talk to local government, health authorities and 

provincial drought planners
• Have an emergency plan and plan for the water 

restrictions in place
• Reference other systems’ drought information and 

plans

Ways to Prepare for Drought
preparation and planning

Register your well 
with first use! In 
times of scarcity, 
FITFIR can be used



• Know all about your water source and system (you 
may need to hire a professional—i.e. hydrogeologist)

• Utilize water storage or other water sources (i.e. 
rainwater collection)

• Establish a monitoring program–-know your usage 
and water levels

• Know when conservation is needed
• Know if there could be a leak or another issue
• Maintenance and system monitoring
• Watch out for leaks, water waste etc.
• Improve water use efficiency
• Educate, communicate, participate 

Ways to Prepare for Drought
Infrastructure and knowledge

Provincial monitoring well - Monitoring Aquifers: Provincial 
Groundwater Observation Well Network - Province of British 
Columbia (gov.bc.ca)

https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/groundwater-wells-aquifers/groundwater-observation-well-network#:%7E:text=The%20Provincial%20Groundwater%20Observation%20Well%20Network%20program%20collects%2C,provide%20data%20from%20various%20developed%20aquifers%20in%20B.C.


• In times where 
surface water levels 
are low, groundwater 
can supplement the 
stream and vice 
versa. So low surface 
water levels can 
directly impact your 
water source

• Know these possible 
connections to help 
predict how your 
source will change 
seasonally and with 
drought

Don’t Forget about Groundwater and 
Surface Water Connection



• Remember that most tasks for wells require a 
professional (registered well driller, registered 
pump installer, P. Eng. or Hydrogeologist)

• You must hire a qualified professional to 
install/remove monitoring equipment (this is to 
protect your source, well and the aquifer)

• The type of monitoring you can do will depend 
on your set up and system, needs, budget etc.

• Some equipment can allow for water levels 
without removing the data logger (a data port 
can be installed/Bluetooth technology etc.)

• Any monitoring program will typically require 
support from a professional

• This is an investment in your system 
• Identify water use, conservation, leak detection, 

drought management and other benefits
• Consult with a professional on the best option 

for your system

Monitoring

Example of a datalogger set up in a well: u20-001-04-manual.pdf 
(itm.com)

A data port can 
be installed so 
removal of 
logger every 
time is not 
necessary

One of the best ways to know more about your 
groundwater source trends, levels etc. 

https://www.itm.com/pdfs/cache/www.itm.com/u20-001-04/manual/u20-001-04-manual.pdf


• Important for longevity of well 
and system

• Can prevent and identify leaks
• Inspect your system and wells 

regularly
• Conduct any maintenance as 

soon as possible
• Work on the well and/or pump 

must be done by a registered 
well driller or registered well pump 
installer (depending on work to 
be done)

Even small leaks can lead to 
big impacts on your system

• Check your appliances
• Monitor your system
• Be on lookup for any changes 

and possible leaks
• Can cause seawater intrusion

Well and System Maintenance



• Well operation causing sea water intrusion 
violates Water Sustainability Act S.58

• Seeing more wells with sea water intrusion & 
at risk areas being developed

• Changing climate is causing more impacts 
(i.e. deepening groundwater levels due to 
longer drought periods)

• Even a tiny leak can cause seawater 
intrusion

• This can be very difficult and expensive to 
reverse (well may have to sit, trucking in 
water, additional monitoring and testing…)

• Could become more of an issue and affect 
more wells with sea level rise from climate 
change

Sea water Intrusion



• Reduce pump depth
• Avoid excessive drawdown of 

groundwater level below sea level
• Adjust pumping rate & frequency
• Timing
• Increase storage (pump in wet 

season)
• Leak prevention
• Stop use (may be necessary during 

drought periods or to allow a well to 
freshen)

• Monitor water quality during pumping 
tests

Sea Water Intrusion Mitigation
Well pump set-up and Operation



AO=Aesthetic Objective, related to the taste or odour of water, and pleasantness for drinking
ng=No guideline     
1Province of B.C., 2017. Best Practices for the Prevention of Salt Water Intrusion.
2Health Canada, 2020. Guidelines for Canadian Drinking Water Quality.
3Province of B.C. 2021. B.C. Approved Water Quality Guidelines: Aquatic Life, Wildlife and Agriculture.

Groundwater 
quality parameter

Operational 
threshold for 
prevention of sea 
water intrusion1

Drinking Water 
Quality 
Guideline2

(guideline type)

BC Water Quality Guidelines for 
Aquatic Life, Wildlife & Agriculture3
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Electrical 
conductivity 
(EC) (µS/cm)

1000 ng ng

Total Dissolved 
Solids (mg/L) 700 500 (AO) ng

Sea water intrusion water quality indicators  - Thresholds and Guidelines

Well should only be 
pumped if water 

produced meets these 
operational thresholds

https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/water-wells/saltwaterintrusion_factsheet_flnro_web.pdf
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/water-quality/guidelines-canadian-drinking-water-quality-summary-table.html
https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines/approved-water-quality-guidelines


Licensing and 
Registration
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WSA brought into force February 29, 2016

• Allows surface water and groundwater to be managed and protected as one 
interconnected source

• Fair and transparent system for managing use during scarcity
• Previously, groundwater was used under common law
• The first 6 years were a transition period
• A license provides a right to divert groundwater from an aquifer for use on the 

property
• Requirements for Groundwater Users - Province of British Columbia (gov.bc.ca)

The deadline for Existing Use has passed, now all applications would be under New 
Use

Context

https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-licensing-rights/water-licences-approvals/new-requirements-for-groundwater-users


• The deadline for existing use license application has passed 
(March 2022)
• Received double the applications leading up to the 

deadline
• 50% of anticipated existing use submissions and most of 

larger volume users
• All non-domestic new use groundwater users must have a 

license before using groundwater
• License holders pay an annual water rental based on the 

purpose and amount to be diverted.

Context



• Large backlog of existing and new use 
license applications

• Water authorizations continue to use 
techniques to streamline and improve 
backlog/time for applications

• Authorizations has spatialized the 
applications to get a better idea of 
the areas that have applied and to be 
more efficient

• Water allocation notations on imapBC 
identify aquifers with possible water 
shortages and fully recorded sources

• Uncertainty with sustainable water 
sources growing and scarcity 
becoming more of a concern

Water conservation is important with 
your system!
• Water Allocation Notations - Province of British Columbia (gov.bc.ca)
• iMapBC (gov.bc.ca)

License Processing 

Notations for 
Aquifers –

Possible Water 
Shortage

https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-licensing-rights/water-allocation-notations
https://maps.gov.bc.ca/ess/hm/imap4m/


When is a licence required?

Non-Domestic Use

Non-Domestic 
Use



A license if not required for…



Your groundwater license
• A license is:

• Attached to the land, not the people
• Requires a “transfer of ownership” (a simple process) if the land is 

subdivided or sold;
• Not attributed to a well. The well is the works. A license is a right to use the 

works;
• For a specific use only e.g., irrigation, drinking water system, livestock watering;
• For a pre-determined volume
• Sometimes for a specific timeframe e.g., winter only.

• Includes date of first use, ensures your right to water based on First-In-Time, First-
In-Right (FITFIR)

• Enhances property value
• During scarcity, right to water will be dictated by FITFIR, based on date of first use.
• Potential Buyers

• Do they know the licensing requirements?
• Do they plan to use a domestic well to supply other water needs?

• Not the same as registering a well

Contact Front Counter BC 
for licensing questions: 

1-877-855-3222



• You are committing an offense 
under the Water Sustainability Act

• Could be subject to fines and 
penalties

• May be ordered to cease using 
water

• Would have to have another 
source like trucking water in

• If you did not apply before deadline
• Lose historical rights
• Application could be refused

• Regions are starting compliance 
projects for existing use users who 
did not apply for their license

Consequences of Not Applying



How to Apply!



• You submit an application through FrontCounter BC (in person, online Water 
Licence - New - Authorization Guidance - Natural Resource Online Services 
(gov.bc.ca)

• The application is reviewed, and any questions/gaps are filled in (you may get 
requests for more information)

• Once this is completed, your application is assigned to a water officer for further 
assessment and determination

• The water officer may also need more information
• First Nations consultations are required for each application (batch applications are 

being done where possible)
• Further assessment is needed for some applications (i.e. pump tests, 

hydrogeological assessment, monitoring  if there is high risk to affect other users, sea 
water intrusion risk etc.)

General Licence Process

https://portal.nrs.gov.bc.ca/web/client/-/water-licence-application


To protect our groundwater resources – just like other regulated resources (i.e. forestry, surface water)

Groundwater is not an infinite resource

We continue to develop land and need more water, whereas resources are not increasing and are seeing impacts from 
drought and climate change

Fair and transparent process for who uses water especially in shortages

Protects aquifers and streams

Helps to manage groundwater resources in a sustainable way

This benefits you, your business and everyone using groundwater

Why are We Licensing Groundwater? 



• Not required for wells drilled before February 29, 2016
• Wells drilled after this date must be registered by the well 

driller
• Your well will be in the GWELLS database once 

registered Groundwater Wells and Aquifers - Province of 
British Columbia (gov.bc.ca)

• Why?
• Will ensure that your well is considered with any water 

assessments, research, etc. 
• In any emergency, your well location and details will be easier 

to identify
• Can help better inform new groundwater license applications
• Can prevent someone from developing or constructing too 

close to well

• Supports sustainable planning

Well Registration Form (gov.bc.ca)

Domestic Well 
Registration

https://apps.nrs.gov.bc.ca/gwells/
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/water-wells/well_registration_form.pdf


Well registration form



What do we do with all this 
data?

• Helps the Province improve 
assessment of current water demands 
on an aquifer

• Informs water budgets
• Informs area-based regulations i.e. water 

sustainability plans
• Helps address stewardship issues, i.e. 

environmental flow needs
• Supports meaningful First Nations 

consultation
• Identifies areas for further data collection
• Allows resolution of water use conflicts
• Informs enforcement during times of 

scarcity
• Informs conditions placed on 

authorizations



Nicole Fulcher, MSc.
Groundwater Protection Officer
Nicole.fulcher@gov.bc.ca
250-739-8339

Thank you!

mailto:Nicole.fulcher@gov.bc.ca
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