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Drought, Climate Change and

Groundwater

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

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

* More intense periods of precipitation, which prevent effective
infilfration of water into the ground

 Less predictability and reliability of water sources
» Lower stream flows

Can = a decrease in groundwater levels



What can you

Climate Projections & Impacts in BC

The map below illustrates the type of changes that we can expect to see in BC by the 2050s.
Every region will experience slightly different impacts, and not all are depicted here.
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https://alpha.gov.bc.ca/assets/gov/environment/climate-change/adaptation/cpas_bc_climate_projections.pdf

Examples we have seen so far

» This past summer was wetter,  * Mount Washington water
but we had a very dry early fall ~ shorfage
»Concern for low levels in streams ¢ Koksilah area water

and spawning populations concerns due to high
»>QObservation well levels allocation and high
(typically) very low and fook demand

longer to recover than usual

»Water restrictions across
Vancouver Island Continued development puts additional

e Sechelt water ban on non-
essential businesses

pressure on our aquifers



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

Dro U g hlll communities or aquatic ecosystems” — British Columbia Drought and

Water Scarcity Plan

» Drought information portal British

A . British Columbia Information Portal ‘ nv. A )
C O | U m b I O D rO U q h -I- I n fo rm O -I- I O n P O rT O | Drought in BC BC Drought Map West Coast Stream Watch South Coast Stream Watch Thompson Okanagan Stream Watch Kootenay- tream Watch Historical BC ght Informat =
(OrCQ|S.Com) = i inc address or place
« Drought map, west coast stream watch with
drought ratings

rought Level 0 - No Adverse Impacts 1%

rought Level 1 - Adverse Impacts Rare 4 v

« 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

Dedling with Drought (gov.bc.ca)

* Provincial Groundwater Observation Well
network

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

rought Level 2 - Adverse Impacts Unlikely 8 v

rought Level 4 - Adverse Impacts Likely 4 v

rought Level 5 - Adverse Impacts Almaost

D
D
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Drought Level 3 - Adverse Impacts Fossible 14 W
D
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I
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East Vancouver Island Basin

Level Drought Level 3 - Adverse
Impacts Possible
12/1/2022
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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

Drought

continved

« What are the some effects of droughte
» Lower surface water and groundwater levels Economy

« 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 Environment Community

* Prioritizing and protecting water for essential
needs

« Less predictability in your water source

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

Why Prepare for Drought?

* It IS your responsibility to manage your water supply

*

* It will help to protect fish and aquatic ecosystems

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

* It will help to support economic activity

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

Register your well

Ways to Prepare for Drought iier

times of scarcity,

preparation and planning FITFIR can be used
« Plan ahead, don't react after the fact Dealing with Drought
« Hire a professional Cgi.e. hydrogeologist) to assess your i el
well system, groundwater conditions and supply T

« Create alocal drought management team (see
handbook for de’rcll%

 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 BRITISH

COLUMBIA
. Rleference other systems’ drought information and
plans

hillia
ki §
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Ways to Prepare for Drought

Infrastructure and knowledge

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

- Utillize 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 eftc.

* Improve water use efficiency

Provincial monitoring well - Monitoring Aquifers: Provincial

o Ed U CO -l-e / CO m m U n iCO Te ’ pO rTiCi pO Te 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.

Don’t Forget about Groundwater and

Surface Water Connection

* 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

DISCONNECTED STREAM BAMK STORAGE WOTer Source

Fowarcto "y 1 * KNnOw these possible

74 connections fo help
predict how your
source will change
seasonally and with
drought




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

Monitoring

. | BN A data port can
Rememlber that most tasks for wells require a ; ; be installed so
professional (regs’rered well driller, registered i 5 _
pump installer, P. Eng. or Hydrogeologist) ! 1 | GRounD LEveL removal of
* You must hire a qualified professional to OPTIONAL BASDMETRIC —] | Al logger every
iInstall/remove monl’rorlncr:; equipment (this is to FRETANE LOO0H < F HlE time is not
protect your source, well and the aquifer) 3

necessary

» The type of monitoring you can do will depend
on your set up and system, needs, budger efc.

« Some equipment can allow for water levels :
without removm%rhe data Iog%er (o data port F#:
can be installed/Bluetooth technology etc.)

« Any monitoring program will typically require
support from a professional

 This is an investment in your system : ;_ WATER LEVEL

« |dentify water use, conservation, leak detectior looceR | B
drought management and other benefits

« Consult with a professional on the best option :
for your system : :

o i
Example of a datalogger set up in a well: u20-001-04-manual.pdf
(itm.com)
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https://www.itm.com/pdfs/cache/www.itm.com/u20-001-04/manual/u20-001-04-manual.pdf

Well and System Maintenance

* Important for longevity of well
and system

» Can prevent and identify leaks

Even small leaks can lead to
* Inspect your system and wells

big Impacts on your system

regU|Grly : « Check your appliances
- Conduct any maintenance as + Monitor your system

500N as possible « Be on lookup for any changes
* Work on the well and/or pump and possible leaks

must be done by a registerec - Can cause seawater intrusion

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




Sea water Intfrusion

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

Seeing more wells with sea water infrusion &
aft 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
Infrusion

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

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

Best Practices
for Prevention
of Saltwater
Intrusion

BRITISH
COLUMBIA

What is saltwater intrusion and

why is it a concern?

Saltwater intrusion occurs when saline (salty) water is drawn
into a freshwater aguifer. Saltwater intrusion can affect

one well, or multiple wells in an aquifer, making the water
unpotable (unpleasant to drink). People with hypertension
should not drink groundwater with a high salt content.

The health of plants and fertility of soil can be negatively
impacted if irrigated with saline groundwater. Once
saltwater intrusion occurs, the changes in the aquifer may be
permanent or may take many years to recover.

What causes saltwater intrusion?

Saltwater intrusion can occur due to either natural processes
or human activities. In aquifers adjacent to the coast and on
islands like the Gulf Islands, freshwater floats as a lens above
the saltwater, forming a wedge that extends inland from the
shoreline (see Fig. 1). Salinity typically increases gradually at

the base of the freshwater lens, but in fractured rock aquifers
= eimala frartiire ran Aelivar ceslbwstar 0 5 weall fEia 28 Tho

While intermixing of freshwater and seawater is one of

the main causes of saltwater intrusion in coastal B.C,,
groundwater within deeper aguifers may also be salty due
to geologic processes and interactions between racks and
water over a long time period (e.g. millennia). If a well draws
water from one of these deeper aquifers, it can cause saline
water to migrate or mix with fresher groundwater in shallow
aquifers. Isolated areas of saltwater have also been found at
relatively shallow depths e.g.< 50 m in some areas such as
Saanich, Mayne Island, Saltspring Island and near Parksville.

What areas are at highest risk?

Areas at highest risk of saltwater intrusion include locations:
» Close to the coast;
»  Where there is a low to moderate slope;

»  On peninsulas or in areas with a limited source area for
groundwater recharge;

»  Where there is a high density of wells;



Sea Water Intrusion Mitigation

Well pump set-up and Operation

Reduce pump depth

Avoid excessive drawdown of
groundwater level below sea level

Adjust pumping rate & frequency
Timing

Increase storage (pump in wet
season)

* Leak preven’rion*

« Stop use (may be necessary durinc}g
drought periods or to allow a well To
freshéen)

« Monitor water quality during pumping
tests

Well pump set-up and well operation:

Reduce use: Conserve water, install low water use appliances
and irrigation systems, xeriscape gardens, and consider
options for water re-use.

Pump depth: Reduce the pump depth.

Low-volume, high-frequency pumping: Increase the frequency
and reduce the duration of well pumping ("well sipping”) to
minimize drawdown in the well and the surrounding aquifer.

Pump timing: For multi-well systems, program the wells to
pump at different times rather than simultaneously.

Increase storage: Increase water storage (e.g. cisterns) and
pump in wet season for use in drier periods, or augment the
supplies using water from other sources such as rainwater
collection. Ensure water in tanks or cisterns is kept free

from contaminants by following health guidelines for water
storage and disinfection.

Prevent leaks: Install water meters or other alarms/indicators
s0 that leaks can be detected and fixed quickly. Many intrusion
problems start with over-pumping because of an unchecked leak.

Discontinue use: If a well is severely impacted by saltwater
intrusion, it may be necessary to discontinue using it for a
period of time, and use alternate sources, to give the well

time to recover, or the well may need to be decommissioned
permanently. Refer to the Water Sustainability Act (reference 6) for
the regulations regarding well operation and saltwater intrusion.



Groundwater Operational Drinking Water
quality parameter threshold for Quality
prevention of sea Guideline?

Well should only be water intrusion* (guideline type)

pumped if water
produced meets these
operational thresholds

Chloride (mg/L) 150 250 (AO) 150 600 100

Electrical
conductivity 1000 ng ng
(EC) (1S/cm)
Total Dissolved
Solids (mg/L)

Aquatic
life (Long-
term)
Livestock
Irrigation

700 500 (AO) ng

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.



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
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Context

WSA brought into force February 29, 2016

 Allows surface water and groundwater to be managed and protected as one
iInterconnected 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.cq)

The deadline for Existing Use has possedUnow all applications would be under New
use



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

Context

« 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 @
iIcense before using groundwater

 License holders pay an annual water rental based on the
ourpose and amount to be diverted.




License Processing

« Large backlog of existing and new use Notations for
license applications = Aquifers —

« Water authorizations continue to use Possible Water
techniques to streamline and improve Shortage

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 Vﬂ_

—\ancouver

identify aquifers with possible water
shortages and fully recorded sources

« Uncertainty with sustainable water
sources growing and scarcity
becoming moré of a concern

Water conservation is important with
your system: —

Water Allocation Not rovince of British Columbia (gov.bc.ca)
iIMapBC [gov.bc.ca

Ucluelet



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?

Licence required

Examples:

e Water supply systems (small water
systems, stratas, municipalities)

Non-Domestic
Use

* Agriculturalirrigation, livestock

* Commercial (stores, restaurants,
campgrounds, bed and breakfasts)

* [Institutional (community centres,
churches)

* Industrial (hatcheries, greenhouses,
golf courses)




A license if not required for...

Domestic (Single Household) Use

No licence required

=  Drinking water

= Food preparation
= Sanitation
= Fire prevention

=  Water for pets and household
animals or poultry

= |rrigating a garden adjoining the
dwelling (under 1000 m?, 0.25
acre)




Your groundwater license

* Alicense 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 Contact Front Counter BC
* Do they know the licensing requirements? for li . . .
* Do they plan to use a domestic well to supply other water needs? or licensing questions:

* Not the same as registering a well 1-877-855-3222




Consequences of Not Applying

« 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 frucking water in

* |f 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




How to Apply!

1. Register for a BCelD
www.bceid.ca

Allows you to begin your application and return to it
later, if needed

2. For application form, required information, fees,
links and tips, please visit:

3. Allow for about 2 hours to complete your application
online; apply early to avoid technical issues

Call FrontCounterBC for assistance
1-877-855-3222



General Licence Process

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

» 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.)


https://portal.nrs.gov.bc.ca/web/client/-/water-licence-application
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Why are W } Licensing Groun dwc
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To protect our groundwater resources — just like other regulated resources (i.e. forestry, surface water)
S — — ——— - . — <

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

S = —_— 3
Fair and transparent process for who uses water especially in shortages

> S /
Protects aquifers and streams

- —= = — J

4 N\
Helps to manage groundwater resources in a sustainable way

o

4 N\
This benefits you, your business and everyone using groundwater

\_ J




BRITISH
COLUMBIA

Domestic Well

This form is for registering groundwater wells used only for domestic water use. Domestic use is exempt from the
° ° requirements for an authorization or payment of fees and rentals. Registering creates a record of your well location
R e I s tr q t I O n and water use. Registration ensures your use is known when decisions are made on licence applications.
g Domestic purpose is defined in Section 2 of the Water Sustainability Act as water used for the occupants of a private
residence (e.g., not a multi-family apartment building, hotel, strata or cooperative building) for household uses.

Household uses include: drinking water, food preparation, sanitation, fire prevention, water for animals kept for
household use or as pets, or irrigation of a garden not exceeding 1000 m?.

. NO_I_ req Uil’ed fOI’ We”S dri”ed before FeerOry 29, 201 6 :ﬁﬂ:ﬂtﬁﬁ;‘:ﬁf;::::;::gﬂ;iif if you are unsure whether your use is domestic, or to apply for a licence if
° W.e”S d ril |ed Of'l'er 'I'his d O 'I'e m US'I' be regiS'I'ered by 'I'he Wel | You can only use this form if your well was dug or drilled prior to February 29, 2016.
rifier If your well was dug or drilled after February 29, 2016, your well driller had to register your well.
. YOQF We” Wi” be iﬂ .I.he GWELLS dO.I_G bGSG OHCG . . ;I-Iizzzﬁ:za;::ﬂ;rzgr:ﬂ:fg;izz:.stz:;li:;aai;::}:;ndp::l]lfzr did not give you the construction record (either
re_%ISTered GroundWOTer We”S Ond AQU|ferS - PrOV|nce Of ¢ |f your well is not registered, you mfjst mgister it using the Schedule 3 Well Construction Ifonn:
BI’I |S h CO | U m bl G (qov . bc .CG ) :EE:;N:]W;:?;‘"?E?C.CE‘ assets/gov/environment/air-land-water/water/water-wells/well_construction-

Red lettering indicates information that must be provided for domestic well registration.

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

assessments, research, efc.
* In any emergency, your well location and details will be easier Well Owner Name:

to identify
« Can help better inform new groundwater license applications Mailing Address: Town Prov.___ Postal Code
« Can prevent someone from developing or consfructing too Email Address: Phone No.

close to well Well Location Information

Provide at least two of these property descriptors:

« Supports sustainable planning

1) Address: Town

2) Legal description (available from the property tax assessment notice):

Well Reqistration Form (gov.bc.ca)

Lot: Block: Range:

Plan: Section: Land District:



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

Red lettering indicates information that must be provided for domestic well registration.

Owner Information

Well Owner Name:

Mailing Address: Town Prov. Postal Code

Email Address: Phone No.:

Well Location Information

Provide at least two of these property descriptors:

1) Address: Town

2) Legal description (available from the property tax assessment notice):

Lot: Block: Range:
Plan: Section: Land District:
District Lot: Township:

3) The parcel identifier number for the property PID:

Well Location Map

Well location map. Attach a sketch or diagram (e.g., property assessment
drawing) or Google Earth/iMapBC image to show where the well is located
on the property relative to the property boundaries, a read or any other
structures on the land.

Ll Example sketch

Industrial BLVD

Description of well location on the property:

e.g., the well is located 25m from the eastern property line and 50m NE of house.
-1-

GPS Coordinates of the Well

You can find well coordinates using a GPS unit, a mobile app, or a mapping tool such as iMapBC or Google Earth.
Latitude (e.g., 49.20184°): Longitude (e.g., 122.58376°):

OR

UTM Zone (NAD83): UTM Easting: UTM Northing:

Other (pleasespecify) [ ]

Well Information

If the well construction report is available, please attach it to this form. Attached [J Not Available [

Source of coordinates (check one): GPS [1  Google Earth [

If no well construction report is available, please complete the following:

Well Identification Plate Number (a steel plate attached to some wells):

Date well drilled (YYYY/MM/DD):

If the drilling date is unknown, enter the date you took possession of the property (YYYY/MM/DD):

Drilling Company:

Drilling method:  Drilled [ Excavated or Dug g

well depth (ft): Well Diameter (inch):

Well height above ground (inches):

The information provided on this form, including personal information, will be added to the Provincial Groundwater
Wells and Aquifers (GWELLS) application, accessible to the public at https://apps.nrs.gov.be.ca/gwells/.

Information relating to the well and well owner submitted to the Deputy Comptroller in this form shall be
considered part of the Provincial Government records and is collected by the minister responsible for the Ministry
of Environment Act under Section 26{c) of the Freedom of Information and Protection of Privacy Act.

For more information on the Water Sustoinability Act or Groundwater Protection Regulation, please wisit
http://gov.bc.ca/water.

To update your information, or if you have questions about the collection of your personal information, please
contact the Groundwater Data Specialist at GroundWater@gov.bc.ca

Conse.* and Signature of Declaration

| have read and understand aimer and declare that the i provided on this form is true to




* 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, 1.e.
environmental flow needs

» Supports meaningful First Nations
consultation

» |dentifies 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

Th a n k yO U ! Nicole.fulcher@gov.bc.ca

250-739-8339



mailto:Nicole.fulcher@gov.bc.ca
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