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1. INTRODUCTION

This manual provides a brief summary of:

1. requirements of the Water Sustainability AGWWSA and the Groundwater Protection Regulation
(GWPR) related to groundwater protection; and

2. the Ministry of Environment and Climate Change Strategy (ENV) and Ministry of Forests, Lands,
Natural Resource Operations and Rural Development (FLNR) policies associated with these
groundwater protection requirements.

The manual also briefly describes pertinent groundwater protection requirements from other provincial
legislation.

There are four sections to this manual:
1. Introduction;
2. Regulatory context;
3. Definition of key terms from the WSAand GWPR; and
4. Provisions for groundwater protection.

The purpose of this manual is to provide a topically organized summary of the provisions contained in
the WSAand GWPR, as well as applicable portions of the Drinking Water Protection A¢DWPA)
(Sections 16 and 23) and Health Hazard Regulation (HHR) (Section 8, under the Public Health Agt

Most of the content summarized in this manual is informed by the WSAand GWPR. It is important to
note that, while every effort has been made to provide extensive reference to the legislation, not every
section of the WSAor GWPR of relevance to groundwater protection is discussed herein. As a caution
users of this manuashouldrefer directly to the WSAand GWPR prior to taking action(&) make sure
they areconsultingthe most current version oapplicablelaws. Where the contents of this manual
differs from the WSAthe GWPR, or other referenced legislation, the provisions in those enactments
take precedence over the guidance provided in this manual.

As noted, this manual provides an overview of pertinent legislation (Acts and regulations), key
definitions and requirements. For subject matters discussed in the manual, the relevant sections of the
WSAand GWPR are noted, and information on related policy and procedures are provided where
applicable.

Groundwater Protection Regulation 5
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2. REGULATORY CONTEXT
2.1 Water Sustainability Ac(WSA

The WSAcame into force on February 29, 2016, and is a key component of the ongoing efforts to

modernize the management of water resources in British Columbia. The WSAthe2 | (i S NJ | a SNEQ
Communities Actind the Riparian Areas Protection Aatong with a set of key regulations, repealed

and replaced the former Water Act Fish Protection Acénd the associated regulations, enabling the
government to continue program operations, and to bring groundwater, other than for excluded

domestic users, into the Province’s water rights allocation scheme. Most of the provisions of the Water
Actand Fish Potection Actwere combined within the WSA Also, there were consequential

amendments to other statutes, including to the Water Protection Act.

The WSAand its supporting regulations continue the water rights allocation scheme (based on priority
of rights) that existed under the Water Act(WA), and maintains most of that Water Acts regulatory
features with the addition of new measures designed to enable the Province to respond to existing and
emerging pressures on water resources. These new measures include those intended to protect aquatic
ecosystem health, manage water use during periods of scarcity, and regulate groundwater use.

Some planned aspects of new groundwater regulatory tools, such as drilling authorizations, are under
development by government personnel and are not addressed in this manual. In addition to the Water
Districts Regulation (which describes and divides the province into water districts and precincts), for
administration of the WSA there are four main regulations under the WSA(Figure 2.1):

1. Water Sustainability Regulation,

2. Water Sustainability Fees, Rentals and Charges Tariff Regulation,
3. Groundwater Protection Regulation (GWPR),

4. Dam Safety Regulation.

This manual focuses primarily on groundwater protection requirements laid out in the WSAand GWPR.
The GWPR includes qualifications and registration requirements for well drillers and well pump
installers, requirements for the construction, deactivation, and decommissioning of wells, obligations of
well owners with respect to the operation and maintenance of wells, and requirements for well reports.

Groundwater Protection Regulation 6
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Figure 2.1 Summary #&feyParts inRegulations Associated with the Water Sustainability Act
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2.2 Other Statutes

Other provincial statutes may also contain provisions that relate directly or indirectly to groundwater
protection. For example, the HHR (under the Public Health Aftind the DWPA (and Drinking Water
Protection Regulation) directly impose requirements on well siting. Other provincial legislation can
impose requirements that are intended to protect other features or values (e.g., the environment) and
indirectly protect groundwater. An example would be the Environmental Management A(EMA) and its
associated regulations (e.g., Contaminated Sites Regulation [CSR]). Some of the groundwater protection
requirements from those statutes are also described. It should be understood that these other
references are not exhaustive.

The province’s duty to consult First Nations is triggered where it contemplates an action or decision that
may have adverse impacts on Aboriginal Interests (claimed or proven Aboriginal or treaty rights). The
following link provides information on provincial policy for consulting with First Nations and related
procedures: https://www?2.gov.bc.ca/assets/gov/environment/natural-resource-

stewardship/consulting-with-first-nations/first-

nations/legal obligations when consulting with first nations.pdf.

Groundwater Protection Regulation 7
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Any required consultation should follow the provincial policy when making any water-related
authorization decisions, unless there is an agreement with the First Nation that governs consultation on
the type of decision at issue. Visit the “Consulting with First Nations” webpage for updated information
and links: https://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/consulting-
with-first-nations.

3. DEFINITIO®FKEYTERMS IN WSA ANEWPR

The WSA GWPR and other legislation provide definitions of many terms. The following section includes
those definitions and/or a brief outline of particular concepts. For certainty, an up-to-date version of
the legislation itself should also be consulted.

Please note that:

9 terms defined in statutory provisions are underlined and shown in blue;

9 definitions, paraphrased from the legislation, are shown in “quotations and italiciz€titext; and

9 later on in the text of this report, other terms used to describe particular concepts are also
shown in blue but are not underlined.

Also, where legislation is only paraphrased, please consult the legislation directly for complete
definitions.

3.1 ActivitiesRelated to Wells

The following is a list of paraphrased definitions from the WSAand GWPR with focus on activities
related to wells.

Component Definition Act/Reg.
and Section
alter? ¢in relation to awell, means WSAS.1(1)

(a) undertake a structural change toagell related to thewell'sdepth,
diameter orscreen assembly

(b) install asurfacesealin awell that does not have one, or

(c) hydrofracture avell to enhancegroundwatersupply from thevellé

construct ain relation to awell, means WSAS.1(1)
(a)drill the well,

(b) alter the well,
(c)developthe well,

(d) repair or maintain thevell,

(e) inject water or any other substance into thell, or

(f) construct install, replace, repaiglter or removeworksthat relate to

Groundwater Protection Regulation 8
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groundwateror the well¢

deactivate ain relation toworks meanstake theworksout of servicdaemporarilyé WSAS.1(1)
decommission| dn relation toworks means take thevorksout of servicgpermanentlg WSAS.1(1)
divert &a)in relation to water ira stream cause the water to leave thetream WSAS.1(1)

channe] whether to cause the water to flow into anoth®ream channeor a
reservoir or otherwise, and

(b)in relation to water in armquifer, cause the water to leawbe aquifer,
and includes extract or impound water from a stream oggnifer€

drill ain relation to awell, meansmake thewell by drilling, boring, driving, jetting | WSAS.1(1)
or excavating

develop ain relation to awell, meansemove fran anaguiferthe fine sediment and GWPR S.1(1)
other organic or inorganic material that immediately surrounds\ted
screen, the drill hole or the intake area at the bottom of wrelé

modihg omeansmake a change, other than alteration, to awell or wellhead GWPR S.1(1)
rehabilitate ain relation to awell, meansuse chemical, mechanical or physical methods| GWPR S.1(1)

improve or restore the capacity of theellto producegroundwateg

1. GWPRS.28(1) contains aexclusion to the definition @lteré for that Division in th&WPRe.g, iy’ G K I (i  dteévéd A Fa2nShagiué 24
the installation of esurface sedl

3.2 Allow to be Introduced

WSAS.59 states that a person must not introduce, allow to be introduced or cause to be introduced
foreign matter (as listed) into a well. While “allow to be introduced” is not specifically defined in the
WSA, this phrase pertains to the introduction of foreign matter into a well, which is prohibited (WSA
S.59). It might be understood as prohibiting actions by a person that indirectly permit or which result in
the introduction of foreign matter into a well and which could have been prevented. An example might

be a land owner who stores leaking paint tins near a well.

3.3 Agquifer
WSAS.1(1) of the defines the term aquifer to mean:

&(a) a geological formation,

(b) a group of geological formations, or

(c) a part of one or more geological formations

that isgroundwaterbearing and capable of storing, transmitting and yieldimgundwateg.

GWPR S.1(1) also defines an unconsolidated aquifer as meaning “an aguifercomposed of sediment, such
as gravel or sand

Groundwater Protection Regulation 9
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In plain language, an aquifer is essentially a water bearing geological formation, which is capable of

storing, transmitting and yielding groundwater at times during the year or from time to time. Such

aquifers might supply active water supply wells, yield water to springs and/or be found in the Aquifer

Classification Database.

3.4 ClosurePlug
GWPR S.1(1) defines closure plug to mean “the sealantplaced in the uppenostportion of awell that is
beingdecommissionet

3.5 Designated Officials

Government officials can be designated under the WSAto have statutory authority to exercise the
powers and perform the duties described in their designations (see WSAS.114). WSAS.1(1) also defines

certain of these terms by reference to WSAS.114 (e.g., “comptroller

»n o u n

, “engineer”,

officer”,

YN}

water

manager”). Some of these officials may also have additional powers (WSAS.114(8)) and (9). The table
below lists some of these officials:

Official Definition Act and
Section
Assistant GGKS YAYyAadSNI Y@ RSaAdaylras WSAS.114(4)
Water a) a public service employee or an employee of a government
Manager corporation as arassistant water manageior
b) a class of public service employee or class of emptifyeee
governmentorporation asssistant water manageés
Comptroller |G G KS YAYA&AGSNI YF® RSaAayradsS | | WSAs1(1)
Comptroller of Water Righés and S.114(1)
Deputy GOKS YAYAa&l SadubtcsetviceeBgloye vriarnieédnploye] WSAS.114(2)
Comptroller | of a government corporation as@eputy Comptroller of Water Rigktd
Drinking othe same meaning as in sectiofdefinitions]of the Drinking Water | WSAS.1(1)
Water Protection Adt
Officer . — : : -
ameansa drinking water officeunder section $drinking water DWPAS.1(1)
2 T T A OSHBDWREA)
3(1) Unless another person is appointed under subsection (2), theg DWPAS.3
drinking water officefor an area is
(a) the person appointed by the medical health officer agithking
water officer, or
(b) if no appointment is made under paragraph (a), the medical heg
Groundwater Protection Regulation 10
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officer.

(2) The minister may, lyder, appoint persons, by hame or by title, g
drinking water officerand establish the area of their jurisdiction.

(3) In determining the qualifications for appointments under subsed
(2), the minister must consult with the Provincial health officer.

(4) Subject to the regulations dainking wate officermay, in writing,
delegate to any person a power or duty of thenking water officer
under this or another enactmest.

Engineer

cexcept in the definition dfrofessiondlin WSAS48 [definitions for
Division 3 of Part 3means a peson designated as angineerunder
S114 (5)[administrationE. To be so designatday thecomptroller
under that sectiomust be a professional engineer, professional
geoscientist or hold limited licenocader the Engineers and
Geoscientists A@nd beacting within the scope of that licence

WSAS.1(1)
and S.114(5)

Officer

&(a) thecomptrollermay designate for the purposes of this Act a puk
service employee (or class of them) or an employee of a governme
corporation (or a class of théras an oficer.

The & T A y A Gffic@gy 2Fa 20 () & OrfisezRi®@ offiGer as
defined in section 1 (Idlefinitions]of the EMAE

Also Natural Resource Officers (Naturaddece Compliance Act and
Natural Resource Officer Authority Regulation)

WSAS.1(1)
and S.114(6)

Water
Manager

GOKS YAYAAGSNI YFe RSaAayras
a) a public service employee or an employee of a government
corporation asa water managey or

b) a class of public sépe employee or class of employee of a
government corporation agater managers

WSAS.1(1)
and S.114(3)

3.6 Direct Supervision

WSAS.48(2) of the states that “a person's actions are directly supervised by another person if that other

person is responsiblerfthe control and conduct of the person's actibns

The supervising person should be appropriately qualified, and in a position to provide directions at

appropriate stages throughout the activity to ensure that any work meets the requirements of the WSA

and GWPR. Depending on the circumstances at the site and the complexity of work to be undertaken,

this may require, in some cases, physical presence by the supervising person on the site at all times of

Groundwater Protection Regulation
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the work. In other instances, periodic review at appropriate times and stages of the work may be
sufficient if the supervised person is experienced, well qualified and has been adequately instructed.

3.7 ElowingArtesian Well
GWPR S.1(2) defines flowing artesian well as meaning “a well in which water, withouthe aid of awell
pump,

(a) rises above the surface of the ground or the top otthiag, if any, and

(b) flows, either continuously or periodically.

3.8 ForeignMatter

WSAS.59 states that a person must not introduce, allow to be introduced, or cause to be introduced
foreign matter into a well. GWPR S.1(1) defines foreign matter to mean “a thing, matter or substance
described in section 59(1)(a) to (g) [prohibition on introdufingign matterinto well] of the Act and
includes the substances prescriheder section 2 of this regulatidn

From WSAS.59(1), foreign matter in relation to a well includes:

da. Refuse

b. Carcasses
. Human or animal waste
. Pesticides or fertilizers
. Material from constructionor demolition
Aprescribed matter or substance
. Another cataminant, clay, silt, rock or a similar material, or another matter or substance, in
such amounts or in suchnaatter as to cause or to be likely to cause a significant adverse
impact on
i. The quality of water in
1 Thewell
T Anotherwell that divertswater from the sameaquifer
1 Anotheraquifer, or
1 Astreamthat is hydraulically connected to auiferreferred to in the
bullets aboveor
ii. The existing uses made of the water from
1 Thewell
1 Anotherwell that divertswater from the samequifer
1 Anotheraquifer, or
1 Astream that is hydraulically connected to anuiferreferred to in the
bullets above

o ™ 0O o 0

GWPR S.2 further prescribes particular substances as foreign matter for the purposes of WSAS.59:

Groundwater Protection Regulation 12
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aa. Paints and paint products

Liquid fuels

Fuel additives

Lubricants other than water
Solvents, other than water
Herbicides and fungicides
g. Flood waters anflood debrig

~0oo00o

3.9 Groundwater
WSAS.1(1) defines groundwater as “water naturally occurring below the surface of the grotnd

3.100wnerand Well Owner

The WSArefers to both the well owner (owner of a well) and the owner of land on which a well is

located. Often these will be the same person, but in some cases the well may be located on land owned
by another person. For example, wells may be located on public land or private land (owned by another
person) under an easement or statutory right of way.

The term owner is defined in WSAS.1(1) as, “in relation toland,a mine oran undertakingin British
Columbiameansa persorwho

a) isentitled to possession ttie land, mine oundertaking or
b) has a substantiahterest in the land, mine amdertaking”

WSAS.1(1) also defines "undertaking" as, “a project, including all land and other property acquired or to
be acquired in connection with the project and the general schembda@cquisition, maintenance and
operation of theworksfor the project, for

a) thediversion carriage, use and sale of water, or
b) the sale of power produced from water,

the water use purpose of which water is referred to in an application or authoripation

DWPAS.1 also defines owner in relation to a water supply system as including

“(a) a person who is

(i) responsible for the ongoing operation of theter supply systegror

(ii) in charge of managing that operation, and
(b) if

(i) parts of thewater suppy systemare owned by different persons, or

(i) all or part of the system is jointly owned by different persatf those
persons.

Groundwater Protection Regulation 13
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3.11 Permanent
Permanent is defined under GWPR S.1(1) as:

“(a) in relationto awell, awell that is intended to be in sepe for a period of more than 90
days afterconstruction and

(b) in relation toa well pump awell pumpthat is intended to remain installed inveell for a
LISNA2R 2F Y2NB (KIFy on RF&a FFGSNIAyadlrttlaa

3.12 Person Responsible
WSAS.48(1) defines the person responsible with respect to constructing a well, installing a well pump,

conducting a flow test, or decommissioning a well as meaning:

(a) ifthe activity is supervised by@ofessional

(b) if paragraph (a) does not apply atte activityis supervise or performed by avell
driller or awell pump installewho isqualifiedto supervise or perform that activijtthat well
driller or well pump installer

(c) if neither paragraph (a) nor (b) applies, a person who perftreactivityin the ordinary
couse of that person's business, and

(d) if none of paragraphs (a), (b) or (c) applies, the pessonhose behalhe activity is
performed.

3.13Professional

WSAS.48 defines a professional, as:

“(a)a professionakngineer, or grofessionafjeoscientistwhois registered or licensed
under theEngineers and Geoscientists ,Amt

(b) a holder of a limited licence under tBegineers and Geoscientists Acting within the
scope of the limited licente

3.14 Qualified

WSAS.48 defines qualified, in respect of an activity in relation to a well or well pump, as:

“(a)for awell driller, means awell drillerwho has the qualifications prescribed as required to
perform or supervise the activity in relation to thell or well pump and

(b)for awell pump installermeans avell pump installewho has the qualifications
prescribed as required to perform or swiee the activity in relation to theell or well
pumpe
The qualifications for prescribed activities are further described in Section 14 to 16 of the GWPR and
summarized in Section 4 of this manual.
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3.15 Registerand Registration mimber

The register is defined in GWPR S.1(1) as “aregisterof registered persons maintained by themptroller
as described in section 7, in respect ofégjsteredwell drillers or (b)registeredwell pump installers

These registers identify all registered well drillers and well pump installers authorized to operate in
British Columbia.

Registration number is also defined in GWPR S.1(1), and means the number recorded in the respective
registers by the comptroller for a specified well driller or well pump installer.

3.16 Sealant

Under GWPR S.1(1), sealant means “a sealing material or mixture of sealing materials that is

(a) less permeable than the surrounding geological formation to be sealed,
(b) appropriate for the particular soil and water conditioasd

(c) nontoxic and does not have an adverse impact on the quality ofithendwaterin an
aquiferor awell€.

3.17 ShutIn Pressure

Defined in GWPR S.1(1), shut-in pressure, in relation to a flowing artesian well, means

“(a) the water pressure after thetasian flow has been stopped, or

(b) the height of the water above the top of theduction casin@r above the surface of
the ground after the artesian flow has been stophed

3.18 Temporary

Defined in GWPR S.1(1) as meaning “(a) in relation tca well, awell that is intended to be in service for a
period of not more than 90 days afteonstruction and(b) inrelation to awell pump awell pumpthat
isintended to remain installed imwell for a period of not more than 90 days after instaat” ¢ ®

3.19 Under @ntrol

This term applies to artesian flow. WSAS.52 specifies that “artesian flow of avellisunder controlwhen

(a) theartesian flow
(i) is clear of sediment,

(ii) is entirely conveyed through theell's production casingo thewellhead if thewell hasa
production casing

(iif) may bemechanically stopped for an indefinite period in a manner that prevents leakage
onto the surface of the ground or inemotheraquiferpenetrated by thevell, and

(iv) does not pose a threat to property, public safettherenvironment, or

(b) if theartesian flowcannot becontrolledin accordance with paragraph (a), thesllis
decommissioned
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() in accordance with theegulations[GWPR],
(i) by a person authorized under section 49 [restrictionsomstructingor decommissioning

wellg, and

(i) in a manner that allows nartesian flowat the surface of the ground or leakage into
anotheraquifer penetratedby thewell.”

3.20 Water Qupplier and Water Sipply System

DWPR S.1 defines a water supplier as “the ownerof awater supply systerf) where a water supply
system means “a domestic water system, other than

(a) a domestic water system that serves only one sifagiely residence, and
(b) equipmentyvorks or facilities prescribed ggulationt & 6 SAy 3 SEOf dZRSRdé
3.21Wellsand Types of\Wells

Under WSAS.1(1), a well is defined as: “an artificial opening in the ground made for the purpose of
(a) exploring for odivertinggroundwater,

(b) testing or measuringroundwater,
(c) recharging or dewatering aguifer,
(d) groundwaterremediation,

(e) use as aonitoringwell,

(f) use as &losedloop geoexchangeell, or

(g) use as geotechnicaivell,

but does not include

(h) an artificial opening, other thanvaater sourcewell, to which theGeothermal Resources
Actor the Oil and Gas Activities Aapplies, or

() an artificial opening of a prescribed class, made for a pbestpurpose or in prescribed
OANDdzvail yoSas¢
GWPR S.3 also specifies that dThe following artificial openings in the ground are excluded from the
definition of Well" in section Jdefinitions]of the Act:
(a) the following artificial openings made for tharpose of drainage:

(i) drains, including building perimeter drains, curtain drains, French drains and
backfilled soakaway pits;

(ii) sumps in buildings that are part of the drainage systems of the buildings;

(i) ditches or infiltration trenches of &allow and linear nature;
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(b) prefabricated vertical drains, vertical strip drains, wick drains and sand drains made for
the purpose of facilitating soil consolidation prior to building construction;

(c) seismic relief holes, including stone columns aytesiensification points, made for the
purpose of dissipating excess water pressure caused by seismic activity;

(d) drill holes made for the purpose of mineral exploraion.

GWPR S.4 states that & 0 ™he following are exempt from the requirements of tligulation and of
Division JWells and Groundwater Protectioo] Part 3 of the Act:

(a)water source wéd$[S.1 of WSA refers to definitionSl of the Petroleum and Natural
Gas Actthat are used to divert deegroundwate in the subject area, asléep

groundwatet' and "subject area" are defined in section 51 of the Water Sustainability
Regulation, and from whiclellsdeep groundwateis used for an oil and gas purpose in the
subject area;

(b)drainage wdk,

(c) horizontaklosedloop geoexchange wsithat are less than fetres (m)deep;

(d)test pits

(2) Despite subsection (1), the following provisions apply in relation toedlwereferred to in that
subsection:

(a) Part gArtesian Flow]

(b) sections 74 (ZWecommissionintoreholesandtest gts] and 80[well decommission
reportsfor flowing artesian wellg

(c) sections 5fontrolling artesian flow duringonstructior, 53[controllingflowing
artesianwell], 57(3) (b) [well reports in prescribed circumstanceSP[prohibition on
introducing foreign matterinto well], 60[remediationordersin relation toforeign matter
into well] and 61[wellson Crown landpf the Acté

WSAS.48(1) also indicates that a well “includes angasing screendrive shoe packer, riser pipe, cap,
valve, groutjinerand seal relating to avell.”

GWPR S.5 identifies well classes and subclasses, and states that:
&(1) For the purposes of this regulation, each of the following is a classlof

(a)water supply wells

(b) monitoring wells

(c)recharge wells
(d)injection wells
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(e)dewatering wells

(f) remediation wells

(g) geotechnicalvells

(h) closedloop geoexchange wells

(2) For the purposes of this regulation, each of the following is a subclassoeitieehnicatvell

class:

(a)boreholes

(b) test pis.¢

The WSAand GWPR also define several specific well types, summarized in the table below.

Well Type Definition Act/Reg.
and Section
Borehole omeansa drilled geotechnical we|lother than atest pit, that is intended to GWPR S.1(1)
remain in service for a periad not more than 30 days afteonstructior
Geotechnical | dmeans a wellpther than amonitoring wellor awell that is used taivert WSAS.1(1)
well groundwater, that isdrilled for the purpose of obtaining geotechnical,
hydrological, hydrochemical stratigraphical informatios
Monitoring ameans awell that (a) is used or intended to be used for the purpose of WSAS.1
well monitoring, observing, testing, measuring or assessing
(i) the level, quantity or quality @froundwater, or
(ii) subsurfaceonditions, including geophysical conditions, and
(b) is not used or intended to be used for the purpose of
(i) exploring for odivertinggroundwaterfor awater use purposeor
(ii) injecting water or any other substance imbmundwateron an ongoing
basis
Closed-loop omeans awell, other than anopenloop geoexchange wellised or intended to | GWPR S.1(1)

geoexchange
well

be used for the purpose of heat exchange in a ckb@ep geoexchange systen
in which there is no transfer of water betweenaifer and thewell”

Dewatering ameans awvell used or intended to be uséaor the purpose oflivertingor GWPR S.1(1)
well conveyinggroundwaterby pumping in order to

(a) facilitate an excavation,

(b) stabilize an area of land, a building or any other improvene

(c) reduce water pressure in a geological forma#on;
Drainage well | ameans awvell used or intended to be uséar the purpose oflivertingor GWPR S.1(1)

conveyinggroundwaterby the force of gravity and without pumping in order
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(a) facilitate an excavation,
(b) stabilize an area of land, a building or any other improvement, or
(c) reduce water pressure in a geological forma#ion;

Excavated ameans awell, commonly known as a dugell, excavated by GWPR S.1(1)
well (a) digging in unconsolidatedaterials using manual or mechanical methods
or
(b) blasting in consolidated materiéls
Injection well | ameans awell used or intended to be uséar the purpose of conveying water | GWPR S.1(1)
into a geological formation with the aid ofveell pumE
Open-loop omeansa water supply welthat is used or intended to be used for the purpo§ GWPR S.1(1)
geoexchange | of heat exchange in an opdnop geoexchange system in which there is a
Well transfer of water between anquiferand thewellé
Recharge well | ameans awell used or intended to be uséaor the purpose of conveying water | GWPR S.1(1)
into a geological formation without the aid ofveell pumpand includes
soakaway pits that are unfilled and cased
Remediation omeans awell that is usedbr intended to be usefbr the purpose of GWPR S.1(1)
well groundwaterremediation, including the removal or treatment of contaminan
that have entered amquifere
Test Pit omeansan excavatedjeotechnical welthat is intended to remain in service fg GWPR S.1(1)
a perbd of not more than 30 days aftepnstructiort
Water Source | ¢has the same meaning as in sectiofudfinitions] of the Petroleum and WSAS.1(1)
Well Natural Gas Aét(PNGA)
¢a hole in the groundrilledto obtain water for the purpose of injecting water| PNGA S.1
into an underground formation in connection with the production of petroled
or natural gas
Water supply | dmeans awell used or intended to be udéor the purpose of exploring for, GWPR S.1(1)
well divertingor usinggroundwater, and includes avater source wejlbut does not
include adrainage welldewatering wellor remediation wel
3.22\Well Components
The WSAand GWPR also define several well components summarized in the table below.
Component Definition Act/Reg.
and Section
Annular space | dmeans(a) an open space between the outside of¢hsingof awelland the | GWPR S.1(1)

surrounding geological formation, or

(b) an open space between 2 or maesirgsin thesamewellg
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Backfill means GWPR S.1(1)
Materials &(a) uncontaminated natural geological materials,
(b) uncontaminatedirill cuttings, or
(c) uncontaminatd nontoxic synthetic materiaks
where used to backfill space in or around a borehole or well.
Casing ameans thepiping or tubing installed in @ell to support the sides of theell | GWPR S.1(1)
and includegroduction casin@gnd surface casing
Casing stick-up | din relation to a well, meanthe length of theproduction casig in thewell GWPR S.1(1)
that is above
(a) the surface of the ground adjacent to thell, or
(b) the floor of the well sump, pump housengl| pitg
Drive shoe omeans acommerciallymanufactured, forged or tempered steel sleeve withl GWPR S.1(1)
cutting edge attached to the botto of a drive pipe otasingto act as a
cutting edge or protector for the lower edge of the drive pipeasingduring
drillingé
Liner omeanspiping or tubing installed in @ell to protect thewell pumpor other GWPR S.1(1)
worksin thewell from damageé
Pitless adapter | dmeans amechanical device attached tocasingfor the underground GWPR S.1(1)
conveyance of water to or fromveellé
Production ain relation to awell, means the innermost pipe, tubing or other material WSAS.1(1)
casing installed inthe wellto support the sides of theell, but does not include aell
liner or surface casing
Screen ain relation to awell, means GWPR S.1(1)
assembly (a) a screen in thevell,
(b) a closed bottom, and
(c) any other related components, including arrigipe, packer, screen blank
or tail pipe, that are required for
(i) the method or type of installation of the screen, or
(i) the nature of the geological formatién
Sounding tube | dmeans aube that enables thgroundwaterlevel in awell to be measureél GWPR S.1(1)
Surface casing | émeans acasingthat surrounds theroduction casingf awell€. GWPR S.1(1)
Surface seal omeans asealantthat GWPR S.1(1)

(a) is installed in thannular spacaround the outside of the outermostsing
and between multif@ casings, and

(b) extends to or just below the surface of the graund
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Well cap omeansa secure cap or lid that prevents vermin, contaminaméhrisor other | WSAS.1(1)
foreign objects or substances from entering the interior o uction
casing and includes a sanitanyell seak

Well cover ameans asecure cover, lid or structure that prevents vermin, contaminants| WSAS.1(1)
debrisor other foreign objects or substances from enteringiedé

Wellhead omeans(aYhe physical structurefacility, well cover adapter or device WSAS.1(1)
(i) that is at the top of, or at the side and near the top ofiedl, and
(ii) from or through whiclyroundwaterflows or is pumped from theell, and
(b) anycasing well cap valve, groutliner, seal, vent or iin relating to the
well, but does not include well pump2 NJ | LJdzY L) K2 dz& S é

Well pit omeans arexcavated artificial opening in the ground, lined with concrete, | GWPR S.1(1)
metal or wood, that contains wellheadthat is below the surface of the
grouncé

Well pump omeansa pump that WSAS.1(1)
(a) is ator in awell, and
(b) is used or intended to be used for the purposes of
(i) divertinggroundwaterfrom awell,
(i) adding water to avell to recharge thewvell or anaquifer, or
(iii) dewatering arequifelg

3.23Works

The term works is defined in WSAS.1(1), and for the purpose of groundwater, means:

&(a) anythingthat can beor isused for

X

(i) diverting storing, measuring, conserving, conveying, retardhegflow of confining

or using water,
(i) producing, measuring, transmitting or using electricity
(iii) collecting, conveying or disposing of sewage or garbage, or

(iv) preventing or extinguishing fires

(e) access roads to any of therksreferred to in paragraphs (a) to (d) or (f)éhd

(f) wellsand worksrelated towells including

() wellhead,

(if) anything that can be or is used for injecting or otherwise adding water astary

substance to avell,
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(iii) anything that can be or is uséal construcing, deactivaing or decommisgininga

well,

(iv) anything that can be or is used for exploring for, testiinggrtingor monitoring
groundwater,

(v) anything that can be or is used for disinfectinged,

(vi) an injection system attached to a work that is used for conveying, froei,a
groundwaterthat will be used for applying fertilizers or pesticides,

(vii) anything that can be or is used in relation tmanitoringwell or awell made br
the purpose ofiroundwaterremediatiorg.
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4. PROVISIONS FGROUNDWATHMROTECTION

The following sections summarize specific groundwater protection provisions from corresponding parts

or sections of the WSAand GWPR and other relevant legislation. The following sections are structured
to reference the relevant provisions of the statute and the regulation and to briefly summarize the

purpose and requirements. These sections may also discuss other considerations and suggest reference

information.

4.1 Restrictions oriWell Activities andQualifications

Relevant Provisions

Act / Regulation| Section| Sectin Title
S.49 Restrictions on constructing or decommissioning wells and related activities
WSA S.50 Restrictions respecting well pumps and flow tests
S.51 Proof of qualifications and insurance
S.14 Qualifications for activities in relation to wells — well drillers
S.15 Qualifications for activities in relation to artesian flow — well drillers
CWPR S.16 Qualifications for activities in relation to wells — well pump installers
S.17 No restriction on who may decommission certain wells
PURPOSE

The following summary of requirements (marked with an “X”) is intended to provide guidance regarding

who may undertake specified activities in relation to a well or well pump and to indicate when those

activities should be undertaken by appropriately qualified and registered persons. The statutory

provisions should also be consulted for specifics regarding particular requirements.
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SUMMARY OF REQUIREMENTS

Activity Persons authorized to undertake Comments / exclusions
activity
®
5 7 o]
® 5 ? E o 2
o= 239 9 = =
2o 2=l o © 9
2k 23 5| g 2 2
O O o} 17} 2 =
x = x2g| al o &
Well construction X (other Does not apply to:
than ¢ decommissioning of shallow wells (< 5
closed m), that are not flowing artesian wells
loop geo- ) X e excavating, constructing, deactivating or
exchange decommissioning of shallow_excavated
wells wells (< 15 m) that are not flowing
unless so artesian wells
qualified) e constructing or decommissioning
Well geotechnical wells that do not penetrate
. an aquifer
decommissioning, X X5 X4 X ) _ '
o e awell owner installing, replacing or
deactivation o
repairing a flow meter, well cap, well
Well disinfection® cover, valve, or vent that is part of the
wellhead and accessible at the ground
X X X X surface on their own well.
e awell owner deactivating or disinfecting
their own well
Wellhead / well pump Does not apply to:
installation, X X X X e Installing a well pump in a monitoring
maintenance, repair, well, closed-loop geoexchange well, or
removal geotechnical well
. e awell owner disinfecting their own well
Flow testing and well X X X X t I i< installed
after a well pump is installe
disinfection

1. Qualifiedand registered for the class wkllsin whichthe activity is being undertake(see further discussion on next page)

2. Aprofessionaivith competency in hydrogeology or gechaical engineering

3. A person who is under thirect supervisionf aregisteredpersonfor those activities
4. Aprofessionaimay supervise the indicated activity
5. Awell pump installemaydecommissior deactivatea well, other than alowing artesian well

6. Fora water supply wejlperson responsibifer permanentpump installation or temporary pump removal must disinfect the well
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Well drillers are only gualified to construct and alter a well in the well class for which they are classified:

Well Driller Geotechnical or Geo
registered prior | Water Well Environmental exchange
Well type to Feb 29, 2017 Driller Well Driller Well Driller
Any, except closedloop X X
geoexchange well
Monitoring, Geotechnicabhnd
. X X X
remediation wells
Closedloop geoexchange well X X

The requirements for application for registration for well drillers are
discussed in the next section (Registration of well drillers and well pump

installers).

A person who is performing or directly supervising the above activities
must immediately provide proof that the person is so qualified to a

Proof of qualifications must
be immediately provided to
a designated official upon
request.

designated official (the comptroller, a water manager, engineer, officer, or a drinking water officer)

upon request. In the case of a well driller or well pump installer, that proof would be the identification

card provided by the comptroller on registration, which must be made available to a designated official

upon request.

They must also provide proof of qualifications to a person who is engaging their services when asked.

CROSBEFERENCE AND ADDITIONAL RESOURCES

Register ofwWell Drillers

(http://www.env.gov.bc.ca/wsd/plan protect sustain/groundwater/wells/applications/well drillers re

g.pdf)

Register ofWell Pump Installers

(http://www.env.gov.bc.ca/wsd/plan protect sustain/groundwater/wells/applications/pump install re

g.pdf)
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4.2 Registrationof Well Drillers and Well Pump Installers

Relevant Provisions

Act / Reguation Section | Section Title
WSA S.51 Proof of qualifications and insurance
S.7 Register of well drillers and well pump installers
S.8 Application for registration as well driller
S.9 Registration and classification of well driller
GWPR S.10 Application for registration as well pump installer
S.11 Registration of well pump installer
S.12 Notice to comptroller
S.13 Proof of qualifications — identification card
PURPOSE

To provide that persons undertaking well drilling and well pump installation have the specified

qualifications and are registered with the Province.

SUMMARY BREQUIREMENTS
The comptroller is required to:

I maintain a register of well drillers and a register of well pump

installers who are authorized to operate in British Columbia;

9 make the list of well drillers and well pump installers publically

available;

9 classify well drillers into classes as one or more of the following:

water well driller, geoexchange driller, or

geotechnical/environmental driller;

The new registration
requirements and well
driller classifications also
apply to previous
registrants. Those
registrants will have been
classified and issued 1D
cards.

9 issue an identification card, which identifies the person as a well driller (and references the

class(es) they are qualified to work on) or as a well pump installer; and,

1 remove registrants who fail to meet registration requirements or are no longer working as a well

driller or well pump installer in Canada.

The application process and requirements for well drillers and well pump installers are briefly discussed

in the following section of this report.

Well drillers and well pump installers are required to:

9 Only undertake well drilling or well pump installation activities for which their registration

qualifies them;

9 Advise the comptroller within 60 days if there are any changes with their registration

information or if they cease to work in Canada as a well driller or a well pump installer;
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Immediately provide their proof of qualifications (identification card), when requested by a
designated official, if undertaking well drilling or well pump installation activity; and

9 Provide proof of qualifications if requested by a person engaging that well driller or well pump
installer (proof of insurance is not required at this point) (WSA S.51).

DISCUSSION
Topicsdiscussed in this section
# Discussion Source Section
4.2.1.1 | General considerations for application GWPR S.8,S.10
4.2.1.2 | Notice to comptroller and inability to locate registered persons | GWPR S.12
4.2.1.3 | Identification cards GWPR S.13

Generalconsiderations for applications for registration
When registering a person as a well driller or well pump installer, the comptroller reviews the

application for registration to determine whether the applicant has the applicable certification required
by the GWPR. The comptroller does not assess or certify the quality of the work undertaken by that

person.

Applicants for registration must provide proof of age (minimum 19 years) and proof of qualification. For
a well driller proof of qualification includes (GWPR S.8(2)(b)):

&(i) a Certificate of Qualification as\Water Well Drilleissued byhe Province of British
Columbia;

(i) a Certificateof Qualificationas aGeoexchange Drilléssuedoy the Province of British
Columbia;

(iii) a Certificate of Qualificatioms aGeotechnical/Environmental Drillssuedby the Province
of British Columbia;

(iv) a certificate issued by another provinceesritory of Canada that is equivalent to a
certificate referred to in subparagraph (iij) or (iii);

(v) a certificate as a Ground Water Drilling Technician issued by the Canadian Ground Water
AssociatiofCGWADefore April 26, 2018.

For a well pump installer proof of qualification includes (GWPR S.10(2b):

“(i) a Certificate of Qualification asvéell Pump Installeissued by the Province of British
Columbia;

(ii) a certificate issued by another province or territory of Canada that is equivalent to a
certificate referred to in subparagraph (i);
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(iii) a certificate as a Ground Water Pump Technician issued by the Canadian Ground Water
Association before April 26, 2043.

If the comptroller approves the application for registration as a well driller or well pump installer based

on the applicant meeting the applicable certification required, ENV staff will mail the registrant an
acceptance letter signed by the comptroller and an identification card.

There is no fee for registration for an identification card issued by the comptroller or for a replacement
card.

Notice tocomptroller and inability to locate registered persons
Registered well drillers and well pump installers are required to advise the comptroller in writing within

60 days of any change of their information (e.g., contact details) included in the register or if they are no
longer actively working in Canada as a well driller or well pump installer.

If notice is not provided and ENV staff are unable to locate that individual, the comptroller may consider
that this person is no longer actively working in Canada, which would be grounds to remove them from
the appropriate register.

Identification cards
A registered well driller or a registered well pump installer must carry an identification card issued by

the comptroller. If a registered well driller or well pump installer loses their identification card they may

advise ENV staff (groundwater@gov.bc.ca) and a replacement card will be issued at no cost.

PROCESS

Application Requirements

To be eligible for registration a person must meet the requirements of the GWPR and submit
the required information. The requirements for registration are that the person be at least 19
years of age and must have proof of qualifications (as described above in the General
considerations for applications for registratiegrtion above).

Registering and Classifying Applications

Application forms are sent to the Comptroller of Water Rights’ (comptroller) office. The applications are

then processed by ENV staff for the Deputy Comptroller’s approval.

If further information is necessary to consider an application, the Deputy Comptroller or staff will advise

the applicant accordingly. ENV staff will take steps to confirm employment history where relevant to
proof of qualifications. Certification will be reviewed to ensure it is up-to-date, including maintenance of
any requirement for registration (where applicable).

Where registration is accepted, the applicant will be provided with a letter confirming acceptance of
registration as a registered well driller or a letter confirming acceptance of registration as a registered
well pump installer, as applicable. If the registration is not accepted written reasons will be provided in
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the response letter for the refusal to register, including information on certification required to become
registered.

Accepted applicants will have their names and contact information included in the Register of Well
Drillers or the Register of Well Pump Installers. Such persons will also be issued an Identification Card.

4.3 Well Constructionand Protection

4.3.1 Well Siting

Relevant Provisions

Act/ Regulation | Section | Section Title

S.18 Siting of water supply wells and permanent dewatering wells

GWPR

S.19 Siting of recharge wells and injection wells
HHR?! S.8 Distance of wells from possible source of contamination
PURPOSE

To provide that proposed water supply wells, permanent dewatering wells, recharge wells, and injection

wells are properly designed and/or located (sited) to reduce the potential for adverse impacts to existing
water supply wells, from adjacent potential sources of contamination, or on groundwater quality.

SUMMARY OF REQUIREBMIS

Overviewof Requirements

Well type Requirement Comment(s)

1. Siting

Clarification on “dumpin
Minimum 120 m from cemetery or dumping ground? Y . p &
ground” in Policy Section

Clarification on “probable
Water supply Minimum 30 m from source of probable contamination? . .p . .
contamination” in Policy Section

well
Alternative siting possible, if

accepted by engineer

Minimum 15 m from existing water supply well?

Minimum 6 m from private dwelling? Exceptions discussed later
Permanent . L 5 Alternative siting possible, if
- Minimum 15 m from existing water supply well -
dewatering well accepted by engineer

Designed by a professional so it does not cause a o e
Clarification on “significant

Recharge or significant adverse impact on the quality of water in an . - .
. . . . adverse impact” in Policy
injection well aquifer or in another well that diverts water from the .
3 section below
aquifer®®
Groundwater Protection Regulation 29

Guidance Manual- 2019



Infiltration point is above the water table at all times? Alternative design possible, if
Constructed in accordance with design? accepted by engineer
2. Reporting
If applicable, must include
. alternative specifications or
All permanent Well construction reports must be completed by the .
- . design, and any terms and
wells person responsible for drilling the well - .
conditions specified by the
engineer*
Recharge and Professional must prepare as-built drawings. Design and
injection wells drawings must be retained until well decommissioning?
1. HHRS.8
2. GWPR .18
3.GWPRS.19
4.GWPRS.18

A more detailed discussion of these requirements is provided below.

Siting ofwater supply wells

GWPR S.18 states that proposed water supply wells must be sited not less than 15 m from any part of an

existing water supply well unless:

9 the existing water supply well is not in use and is not intended to be in use, or

9 the owner of the proposed well also owns the existing well and only one additional well is

proposed to be drilled, or

9 the proposed well is sited in accordance with alternative specifications, where the alternative

specifications for siting the well must be:

0 prepared by a professional with competency in hydrogeology and demonstrate that the

existing uses of the existing water supply well will not be adversely affected;

0 submitted to the engineer prior to drilling the proposed well; and

0 accepted by the engineer and the engineer may specify terms and conditions.

The person responsible must drill the well in accordance with the accepted alternative specifications for

siting the well and any terms and conditions specified by the engineer.

HHR S.8 states that water supply wells installed on or after
July 20, 1917 must also be more than:

T 30 m from any probable source of contamination;

6 mfrom a private dwelling; and

Contamination from a potential source may
be ‘impossible’ based on physical or
hydrogeological setting. For example, if the
potential source of contamination is
downgradient and at much lower elevation, or
is separated by a hydrological barrier such as
a thick, intact confining layer or installed
barrier to flow.
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120 m from a cemetery or dumping ground, unless contamination from the cemetery or
dumping ground is impossible because of the physical conformation of the area.

For water supply wells installed before July 20, 1917 and that are less than those prescribed setback

distances (i.e., less than 30 m, 6 m or 120 m from probable contaminant sources, private dwellings or
cemeteries and dumping grounds, respectively), the person controlling the well must:

remove any source of contamination within those distances, or

T decommission the well in accordance with the GWPR. Decommissioning requirement does not

apply if there is no other reason to abandon the well except for proximity to a private dwelling.

Siting ofpermanentdewatering wells

GWPR S.18 states that proposed permanent dewatering wells must be sited not less than 15 m from any

part of an existing water supply well, unless:

9 the existing water supply well is not in use and is not intended to be in use, or

9 the owner of the proposed well also owns the existing well and only one additional well is
proposed to be drilled, or

9 the proposed well is sited in accordance with alternative specifications, where the alternative
specifications for siting the well must be:

0 prepared by a professional with competency in hydrogeology and demonstrate that the
existing uses of the existing water supply well will not be adversely affected,

0 submitted to the engineer prior to drilling the proposed well, and
0 accepted by the engineer, and the engineer may specify terms and conditions.

The person responsible must drill the well in accordance with the accepted alternative specifications for

siting the well and any terms and conditions specified by the engineer.

Siting ofrechargewellsandinjectionwells

GWPR S.19 states that before a recharge well or injection well can be constructed for the purpose of

conveying urban runoff into the ground, it must be:
9 designed by a professional with competency in hydrogeology or geotechnical engineering, and
9 the professional must:

0 design the proposed well so that it does not cause a significant adverse impact on the
quality of water in an aquifer or in another well that diverts water from the aquifer, and

0 specify the following minimum distances in the design:

i. horizontal distances between the proposed well and any existing water supply
wells, and
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ii. vertical distance between the point of infiltration of the proposed well and the
water table to ensure that the point of infiltration is above the water table at all
times unless, and

9 the well must be designed and constructed in accordance with an alternate design that has been
submitted to and accepted by the engineer.

If an alternate design is proposed for a recharge well or injection well where the infiltration point of
treated water is below the seasonal high water table, the design must be submitted to the engineer. The
engineer may accept the design and specify terms and conditions on the acceptance and may determine

whether to exempt the well from the minimum vertical distance specification.

The owner of the recharge well or injection well must ensure that:

1
T

1
T

the person responsible constructs the well in accordance with the design;

if applicable, the person responsible constructs the well in accordance with an accepted
alternative design and any terms and conditions specified by the engineer;

the professional prepares as-built drawings of the well; and
the design and as-built drawings are retained until the well is decommissioned.

Well construction reports must be completed by the person responsible for drilling the well. The well

construction report for any wells drilled in accordance with alternative specifications or design must

include those accepted alternative specifications or design and any terms and conditions specified by
the engineer.
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4.3.2 Casings and Liners

Relevant Provisions

Act / Regulation | Section | Section Title

S.20 Casings and liners — general requirements
GWPR

S.21 Thermoplastic casings and liners for water supply wells
PURPOSE

This section describes the requirements for casing and liner materials. In the case of thermoplastic

liners, the certifications required to install such a casing or liner in a well used for drinking water. These

requirements promote the selection of materials that reduce the potential for adverse impacts to
groundwater quality or existing water supply wells from adjacent sources of contamination.

SUMMARY OF REQUIREMENTS

If a well casing or liner is used in a well for drinking water use, they must be:

T new material or used material in like-new condition (GWPR S.20);

I approved or certified by Canadian Standards Association (CSA), Underwriters' Laboratories of
Canada, ASTM International, or NSF International, if composed of thermoplastic materials and

used in a water supply well (GWPR S.21); and,

I strong enough to withstand pressures or forces exerted on them during installation and

subsequent well operation (GWPR S.20).
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4.3.3 Surface Seals

Relevant Provisions

Act / Regulation Section Section Title
S.22 Surface seal — general requirements
S.23 Surface seal — water supply wells
S.24 Multiple annular spaces

GWPR
S.25 Sealing closed-loop geoexchange wells
S.26 Backfill materials above surface seal
S.27 Surface sealing for alterations

Schedule 5 | Figures relating to_wells

PURPOSE

To describe requirements for surface seals and maximum lengths of backfill materials allowable above a

surface seal. The objective is to help prevent the entry of any foreign matter from the surface of the

ground into the well, or the aquifer via an unsealed annular space around the well casing if penetrated

by the well.
SUMMARY OF REQUIREMENTS

The person responsible for drilling or altering a well with one or more casings must complete or alter the

well such that it has an effective, permanent, and continuous surface seal in all annular spaces. As

shown in the figures below (taken from GWPR Schedule 5) these seals must be (GWPR S.22 and S. 23):

(1) within 0.3 m of ground surface (i.e., no more than 0.3 m of backfill material above the surface

seal) (GWPR S.26);

(2) a minimum width or thickness of 2.54 cm, including the wall thickness of any surface casing left

permanently in place; or in all annular spaces of the well (e.g., the entire width of excavated
materials around any annular space created around a surface casing) (GWPR S.22); and,
(3) a minimum length of:
a. 1m;
b. fora water supply well (GWPR S.23);

i. 5 m, unless the depth is insufficient (in which case the surface seal must be the

greatest possible length up to 5 m); or,

ii. the method of drilling is by driving (in which case the surface seal must be a
minimum of 1 m in length); and,

iii. if bedrock is encountered at or within 5 m of the surface of the ground, the
surface seal must extend to a minimum of 1 m into competent bedrock

(therefore, the required surface seal length may be longer than 5 m) except if

the well is driven (see ii);
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c. foraclosed-loop geoexchange well the entire length of the ground loop from the

bottom upward (GWPR S.25).
Openings or joints in the well within the length of the surface seal are also required to be made

watertight with non-toxic materials (GWPR S.22).

Thickness of surface scal

(minimum 2.54 cm) ‘Well cap

materials

“Length of
surface seal

casing

€ Backfill

€= Production”- -

Figure 1.Nosurfacecasing

¢ Excavated arca >

[ ——well cap

\ Backfill

materials (no

‘v\, more than 0.3 m)

o :Vécalnm

Minimum I m

Surface casing ..

\chlonlcrmosz o

annular space

(Casing stick-up
‘minimum 0.3 m above
ground surface

Production casing .-

Figure 2 Surfacecasingwith
annular spacearoundcasing

Secure well cap

-

Backfill materials
(no more than 0.3 m)

Unconsolidated :
materials E

Surface seal

PRSI
R
2eteteteletotatetets
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Ref: Schedule 5, GWPR
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4.3.4 Well Caps and Well Covers

Relevant Provisions

Act / Regulation | Section | Section Title

WSA S.54 Well caps or well covers

S.38 Well caps

S.39 Maintenance and attachment of well caps or steel plates

GWPR S.40 Well covers
S.41 Maintenance and installation of well covers
S.42 Custom-designed well caps and well covers
PURPOSE

To describe who is responsible for well cap and well cover installation, maintenance and replacement,

and the specifications to meet in order to reduce the potential for entry of floodwater, ponded water or
any foreign matter into the well or aquifer via the well casing.

SUMMARY OF REQUIREMENTS

Promptly after drilling or altering a well the person responsible must securely attach a well cap to the

top of the production casing. Exempt from this requirement are geotechnical wells, closed-loop

geoexchange wells, or water supply wells with a hand pump that meets the requirements for a well cap

(WSAS.54 and GWPR S.38). If the production casing is below ground surface the person responsible

must also install a well cover at or above ground surface.

The well cap and well cover must (GWPR S.38):

I Prevent entry of any water at ground surface, including floodwater, ponded water, as well as
foreign matter, persons, or animals into the well; and,

I Be commercially manufactured or fabricated from suitably durable material. A steel plate
welded to the top of the casing may be used as a temporary well cap for a well that is not yet in

service.

Well caps must also prevent or minimize artesian flow from the well. If the well has multiple casings the
well cap must be permanent, watertight, and attached to all casings at the top of the annular space
(GWPR S.38).

Well owners must ensure that a well cap or well cover is securely attached to the production casing,

meets the requirements outlined above, and is maintained in good operating condition. If it is not
practicable for a well owner to attach a well cap or well cover that meets the requirements above, the

well owner must engage a well driller, well pump installer, or professional to design and attach a well

cap or well cover that meets the requirements above (GWPR S.39, 41, 42).

Well caps and well covers must not be removed except for: inspecting, developing, disinfecting,

maintaining, repairing, or altering a well; inspecting, maintaining, repairing, replacing or altering works;
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installing, re-installing, removing or testing a well pump; conducting a flow test; measuring water levels;
collecting water samples; or undertaking similar activities that require temporary removal of a well cap
or well cover. If removed, the well cap or well cover must be replaced as soon as practicable after
completing the work. Well caps and well covers must not be destroyed, damaged or tampered with
(WSA S.54).

Groundwater Protection Regulation 37
Guidance Manual- 2019



4.3.5 Wellhead Completion

Relevant Proisions

Act / Regulation | Section | Section Title
S.33 Casing stick-up
S.34 Protection of thermoplastic casings
S.35 Slope of surface of ground around wellhead
GWPR
S.36 Well pit restrictions — water supply wells
.37 Drainage away from wellhead — construction of wells in well sumps, pump
' houses or well pits
PURPOSE

To describe requirements related to the design and completion of a wellhead to reduce the potential for

water infiltration at the wellhead and adverse impacts to the quality of water in an aquifer.

SUMMARY OF REQUIREMENTS

Overview of Requirements

Wellhead
Component

Requirementfor person responsibldor drilling or
altering awell

Comment(s)

Casing stick-up

Stick-up must extend a minimum of 0.3 m above the
ground surface or floor of the well sump, pump house,
or well pit (i.e., where the well is installed in a sump,
pump house, or well pit) (GWPR S.33)

Does not apply to geotechnical
wells, closed-loop geoexchange

wells, temporary dewatering

wells, or monitoring wells?!

Thermoplastic
casings

Thermoplastic casing above the ground surface is
protected from damage or material breakdown (GWPR
S.34)

For additional details on
thermoplastic casings and liners
for water supply wells see GWPR
S.21

Slope of ground
surface around

Ground surface around the wellhead must be sloped to
prevent ponding of water around the wellhead or in the

For additional details related to
slope of surface and ground

wellhead area disturbed during drilling (GWPR S.35) around wellhead see GWPR S.35
A well pit must not be constru.ct(.ed for a new water If designed by a professional?, the
supply well, or added to an existing water supply well, rofessional?must:
unless designed by a professional? as described below. (i ] fructi

i) supervise construction;
_ (GWPR S.36) P
Well pits (i) prepare as-built drawings of

Upon altering an existing water supply well in an existing
well pit, the well pit must be brought into compliance

with this part. To be brought into compliance, the well
pit must either be removed, or be designed by a

the well pit; and

(iii) submit the design and as-
built drawings to the owner and
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professional? as herein described (GWPR S.36).

If designed by a professional?, water must not pond in
the well pit and water must be conveyed away in a
manner that is not likely to adversely impact the quality

of water in an aquifer (GWPR S.26).

comptroller within 90 days after
construction (GWPR S.36).

Under GWPR s. 81, the well
owner must keep any as-built
drawings until the well is
decommissioned.

Well sump,
pump house, or
well pit

Must be designed and constructed so that water
entering the sump, pump house or well pit is conveyed
away from the wellhead (GWPR S.37).

Does not apply to a monitoring
well, if the well is designed by a
professional® and constructed in

accordance with that design
(GWPR S.37 (2)). If designed by a
professional® the design must
prevent adverse impacts on the
quality of water in an aquifer
(GWPR S.37)

NOTE:
engineering

2: who has competency in hydrogeology or geotechnical engineering

1: Refers to monitoring wells drilled under the supervision of a professional who has competency in hydrogeology or geotechnical
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4.3.6 Development, Well Yield Testing, and Disinfection

Relevant Provisions

Act / Regulation | Section | Section Title
S.28 Development and screens — water supply wells

S.29 Use of certain substances — water supply wells
GWPR S.30 Disinfection of water supply wells

S.31 Well yield tests and reports

S.32 Pumping tests
PURPOSE

To provide that well screens are appropriately designed, installed and developed so as to not cause

ground subsidence or residual groundwater quality impacts, that well yield tests are completed and

reported, and that pumping tests are designed and conducted by professionals with competency in

hydrogeology.

SUMMARY OF REQUNRENTS

Overview of Requirement$or PersonResponsiblé

Activity

Summary ofRequirement

Comment(s)

Designing and
installing screen
assembly in water
supply wells

The person responsible? for drilling or altering? a water

supply well in an unconsolidated aquifer must equip the

well with a screen assembly that (GWPR S.28):

9 issecurely attached to the production casing,

9 is composed of durable material with strength
suited to the particular soil and water conditions
encountered, and

9 has appropriate sized slot openings so that the well
depth does not change due to sand or other
unconsolidated material being drawn in during
operation of the well or building up in the well.

Screen assembly not required for
excavated wells or if the gravel or
other unconsolidated materials
naturally exposed at the well
bottom are coarse enough to
allow the water supply well to be
developed so that the bottom of
the production casing is stable,

and the well depth does not
change as a result of sand or
other unconsolidated material
being drawn in during operation
of the well or building up in the
production casing.

Developing water
supply wells

The person responsible! for drilling, altering?, or

rehabilitating a water supply well must develop the well

in a manner that prevents significant collapse of the

ground surface around the well or damage to the surface

seal of the well during development or operation of the
well (GWPR S.28).

Using certain

The person responsible? for drilling, altering?,
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substances in
water supply wells

developing, or rehabilitating a water supply well may

introduce acids, lubricants, bactericides, or other similar
substances into the well for these activities (GWPR S.29).

If acids, lubricants, bactericides, or other similar
substance are used, the person responsible for

performing the activity must:

T promptly remove groundwater from the well until
the remaining concentrations of these substances in
the remaining groundwater in the well would not
prevent the use of the water supply well; and

9 dispose of groundwater removed from the well
without causing a threat to the aquatic ecosystem of
a stream, or an aquifer, or to property, public safety
or the environment

Disinfecting water
supply wells

The person responsible? for drilling, altering?,

developing, or rehabilitating a water supply well, must

disinfect the groundwater in the well promptly after

performing the activity to destroy micro-organisms
introduced by the activity (GWPR S.30).

Well yield testing
in water supply
wells and
permanent
dewatering wells

The person responsible for drilling or altering®a water

supply well or a permanent dewatering well, must

conduct a well yield test (GWPR S.31).

A well yield test is not required if
there is insufficient water in the
well to conduct the test

Well yield test results must be
included in the well construction

report.

NOTE: 1. Persons responsible for activity must be registered to undertake activity and do so in accordance with GWPR (S.14(1)).

2. In this division, “alter” does not include the installation of a surface seal (GWPR, S.28).

If a well owner is required to carry out a pumping test as part of an application or order, a professional

with competency in hydrogeology must design the test, directly supervise or perform the test, and

interpret the results of the test. That professional may install a temporary well pump to carry out the
pumping test (GWPR S.32).
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4.3.7 Well Pumps and Related Works

Relevant Provisions

Act / Regulation | Section | Section Title
S.43 Definition of "related works"
S.44 Well pump installation — general requirements
S.45 Pitless adapter installation, replacement or repair
S.46 Thermoplastic liner, drop pipes and sounding tubes for water supply wells
S.47 Devices to prevent flow of water back into well
GWPR
S.48 Sealing after installation of well pump or related works
S.49 Modification of wellhead
S.50 Use of non-toxic lubricants and solvents
S.51 Hand pumps in water supply wells
S.52 Disinfection of water supply wells after well pump activities
PURPOSE

To provide that well pump installation, replacement, or repair does not have a significant adverse

impact on groundwater quality or create conditions that could result in significant adverse impacts to

groundwater quality in an aquifer.
SUMMARY OF REQUIREMENTS

The person responsible for installing a well pump or related works must ensure that the surface seal is

not impacted (i.e., replace or repair the surface seal if required to meet the requirements of the GWPR)

and disinfect the well after well pump installation or removal. Specific requirements for well pump

components are outlined in the table below.

Component Requirements foperson responsibldor installation, replacement or repair
Well pump GWPR S.44
9 Ensure no damage to or movement of casing during installation or

operation of the well pump

9 Ensure the well pump is protected by a liner if the well is unstable

 Install the well pump and related works in a manner that prevents entry of
any foreign matter into the well and allows the well, well pump, and
related works to be properly disinfected

GWPR $.48

 If the installation of a well pump or related works damages the surface
seal, repair, or replace the surface seal.

 If the installation of a well pump or related works creates a visible annular

space between the outermost casing and the surrounding geological
formation, seal the annular space with sealant.
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After installing a permanent well pump, equip the well with a device to prevent
flow of water back into the well (GWPR S.47)

After installing a permanent well pump or removing a temporary well pump,
disinfect the groundwater in the well to destroy any micro-organisms introduced

(GWPR S.52)
Pitless adapter GWPR S.45
9 Ensure that the pitless adapter is constructed with materials not likely to
have a significant adverse impact on water quality
I Ensure that the pitless adapter is installed in a manner that will prevent
corrosion of metal
I Ensure that the connection or seal between the pitless adapter and the

production casing is watertight

Thermoplastic liner,
drop pipes and
sounding tubes

If installed in water supply wells, these components must be approved or certified
for use for drinking water by: CSA, Underwriters Laboratories of Canada, ASTM
International, NSF International (GWPR S.46).

Wellhead

If modified to allow installation of a well pump or related works, the wellhead must
continue to meet GWPR requirements and, in the case of a professional design for
a well pit, remain compliant with wellhead requirements in that design (e.g.,
professional’s design for a well pit if present) (GWPR S.49)

Lubricants and
solvents

Lubricants and solvents may be used for well pump installation, maintenance, or
repair if non-toxic (GWPR S.50)

Hand pumps

Must meet requirements for well caps or be upgraded or replaced to meet those
requirements by March 1, 2018 (GWPR S.51)

4.3.8 Well Identification

Relevant Provisions

Act /Regulation Section Section Title
WSA S.55 Well Identification

553 Attachment of well identification plates by person responsible for drilling

or alteration

$.54 Attachment of well identification plates by owner of well supplying water
GWPR supply system

S.55 Well identification plate attachment

S.56 Protection and replacement of well identification plates

Schedule 6 | Table relating to well identification plates and well reports
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PURPOSE

To identify new water supply wells, recharge wells (if drilled or bored), injection wells (if drilled or

bored), permanent dewatering wells, and existing wells for water supply systems so that each such well
can be related to its record in the GWELLS database.

SUMMARY OF REQUIREMENTS
Well identification plates (ID plates) must be securely attached to all water supply wells.

In addition, they must be securely attached to recharge

Each water supply well, recharge well,

wells (if drilled or bored) and injection wells (if drilled or

injection well, and dewatering well must have

bored), and to permanent dewatering wells constructed its own ID plate, even if present in a single
after the WSAand GWPR came into force (i.e., for protective casing.

recharge wells, injection wells, and dewatering wells

requirement is to promptly attach them on completing drilling or alteration) (GWPR S.53). Well ID plates
must be plainly visible (GWPR S.54).

Well ID plates are supplied by the comptroller and must be installed by the person responsible for

drilling the well. If an ID plate is not already attached to a well, a person responsible for altering that

well or the owner of a well for a water supply system must attach an ID plate.

Well ID plates must be securely attached to the casing, well cap, or well cover so that the ID number is
plainly visible. If the ID plate cannot be securely attached to those well components, the ID plate may be
securely attached to the discharge pipe, the pump motor housing, the stand at the top of the well, the
pump house, or a nearby post.

A person responsible for drilling or altering a well must report the ID plate number for that well on the

well construction report they are required to submit.

An owner of a water supply system well, who attaches an ID plate must complete a well identification

report and submit a copy of it to the comptroller within 90 days of attaching the ID plate.

Well owners are required to ensure that ID plates are protected from physical damage and remain
plainly visible, report missing or damaged ID plates to the comptroller within 30 days of discovering the
loss or damage, request a replacement ID plate, and to promptly attach replacement ID plates if

supplied by the comptroller.
PROCESS

Obtaining ID plates

Well ID plates are available without charge from groundwater@gov.bc.ca. Replacements for missing or
damaged ID plates are also issued free of charge.

Processing of well construction reports and well decommission reports or well identification reports

(Schedule 2) and assigning a well tag number (WTN)
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A WTN is a unique number assigned to a record for a well (a well record) when a well construction

report or well decommission report is entered into the Province’s GWELLS Application (GWELLS

database). The WTN is different from the well ID plate number.

The well ID plate number is the number stamped on the ID plate which is attached to the well casing or

pump house. The well ID plate number is not unique to that ID plate since the ID plate can be replaced if

lost or damaged with a well ID plate with the same number.

For every well construction report or well decommission report received (including those voluntarily

submitted, and those for which no ID plate is required) and every well identification report (Schedule 2)
received, the ENV staff will enter the information in the GWELLS database. The well will have a WTN
generated by the system (if a well record does not already exist in the GWELLS database).
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4.3.9 Well Identification Reports and Well Construction Reports

Relevant Provisions
Act/ . . .
. Section | Section Title
Regulation
S.55 Well identification
WSA
S.56 Well reports
S.75 Well identification reports by owner of well supplying water supply system
GWPR S.76 Well construction reports submitted to both comptroller and well owner
S.77 Well construction reports submitted to well owner only
S.81 Retention of records
Schedule 2 | Information in well identification reports
Schedule 3 | Information in well construction reports
Schedule 6 | Table relating to well identification plates and well reports
PURPOSE

Specify the requirements for the provision of well identification reports and well construction reports to

the comptroller and well owner based on the type of well, as listed in Schedule 6 of the GWPR.
SUMMARY OF REQUIREMENTS

The following table outlines the person responsible to submit well identification reports and well

construction reports within 90 days of attachment or completion of drilling or altering.

Report Person responsibléor report submission Reportmust besubmitted to

Well identification Owner of a well that supplies a water supply system Comptroller
report (GWPR S.75)

Well construction Person responsible for drilling or altering a: Comptroller and well owner
report (GWPR S.76, A Water supply well
$.77) A Recharge well made by drilling/boring or

injection well made by drilling/boring
Permanent dewatering well

.

Closed-loop geoexchange well*

A  All flowing artesian wells

Person responsible for drilling or altering a: Well owner

A Permanent monitoring well

A Permanent remediation well

A Geotechnical borehole

NOTE: 1:only onewell construction reporper geoexchangeystem is to be sent to theomptrollerand a report for everwellin that
system is to be semo the well owner, as per the table in Schedule 6 of B&/PR
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These reports must contain the information outlined in Schedule 2 or 3 of the GWPR (as applicable) and
as indicated on the “well identification report for water supply system” form or “well construction /

decommission / alteration report” form.

These reports must be submitted within 90 days of attaching an ID plate (for well identification report)
or within 90 days of drilling or altering the well (for well construction report).

The person responsible for drilling or altering a well must also retain the well construction report for at

least 10 years. The well owner must keep every well identification report and well construction report

related to the well until the well is decommissioned.

CROSS REFERENCES AND ADDITIONAL RESOURCES

Well identification report for water supply system (Schedule 2) form
http://wwwz2.gov.bc.ca/assets/gov/environment/air-land-water/water/water-

wells/schedule 2 well identification report for wss gwpr2.pdf

Well construction reportform: http://www?2.gov.bc.ca/assets/gov/environment/air-land-
water/water/water-wells/well construct close form.pdf
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4.4 ArtesianHow

Relevant Provisions
Act / Regulation Section Section Title
S.52 Controlling artesian flow during construction
WSA
S.53 Controlling flowing artesian well
S.15 Qualifications for activities in relation to artesian flow — well drillers
S.66 Additional requirements — stopping or controlling artesian flow
S.67 Report on artesian flow management
S.68 Maintenance of equipment installed to control artesian flow
OWPR S.76 Well construction reports submitted to both comptroller and well owner
S. 80 Well decommission reports for flowing artesian wells
Schedule 1 | Information in Artesian Flow Management Reports
Schedule 6 | Table Relating to Well Identification Plates and Well Reports

4.4.1 Controlling Artesian Flow
PURPOSE

To describe who is responsible for controlling artesian flow ) ] )
Section 1(2) of the GWPR defines a flowing

artesian well as “a well in which water, without
well drillers who are registered in undertaking this work the aid of avell pump

conditions when/where they are encountered, the role of

including activities that must be undertaken and reporting a. rises above the surface of the ground or the

requirements, additional requirements for stopping or top of thecasing if any; and,

bringing artesian flow under control, and maintenance of B! flows, efther confinuaushy ar periadically

equipment installed to control artesian flow.

SUMMARY OF REQUIREMENTS

Person Requirement(s) RelevantSection
A well driller or While constructing a well or supervising the construction of a well: WSAS.52(2)
professional 1 if they encounter artesian conditions, they must ensure as soon as

practicable, that any artesian flow is stopped or brought under
control, or
T If the flowing artesian well is likely to flow periodically, they must

ensure as soon as possible, that steps are taken to ensure artesian
flow will be stopped or brought under control during those
periods

If they encounter artesian flow or take steps to stop or bring artesian WSAS.52(4)
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flow under control they must notify the well owner and the land
owner of the encounter and any steps taken

A person other than | If they encounter flowing artesian conditions or artesian conditions WSAS.52(3)
a well driller or while constructing a well that indicate the artesian well is likely to flow
professional, while periodically, they must notify the well owner, they must ensure
constructing a well together with the well owner, that a well driller who is registered? in
respect of the activity or a professional is engaged and complies with
WSAS.52(2) (e.g., to stop or bring that artesian flow under control)
(see above)
A well owner or land | They must engage a registered® well driller or professional to stop or WSAS.52(3)
owner (if the well bring the artesian flow under control (e.g., and complies with WSA
owner is unknown) S.52(2))
If the well driller or professional engaged under either WSA S.52(2) or | WSAS.52(5)
S.52(3) is unable to stop or bring the flow under control, they must
engage another registered® well driller who is qualified in respect of
the activity or professional to comply with WSAS.52(2).
For an existing flowing artesian well, they must engage a registered? WSAS.53
well driller who is qualified in respect of the activity or professional
and ensure that the well driller or professional stops the flow of that
well or brings the flow of that well under control.
A person responsible | They must comply with any applicable regulations and any directions WSAS.52(7)

for stopping or
controlling artesian
flow (registered?
well driller or
professional)

of an engineer in relation to stopping or controlling the flow

They must configure the wellhead or equip the well with a device that
prevents the flow of water back into the well

GWPR S.66(a)

They must measure the shut-in pressure or static water level and

record that measurement on a well construction report

GWPR S.66(b)

A flowing artesian
well owner

They must ensure that equipment installed to bring the artesian flow
under control is:

f  maintained so that artesian flow remains under control;

maintained so as to prevent the flow of water back into the well;
and,

protected from damage caused by freezing

GWPR S.68 (a)
and (b)

They must ensure that equipment installed to bring the artesian flow
under control is only removed for an activity that requires its
temporary removal (e.g., inspecting, repairing or replacing equipment)
and where removed ensure that it is promptly replaced

GWPR S.68 (c)
and (d)

A person responsible

If a flowing artesian well is decommissioned or if artesian flow is

for decommissioning
a flowing artesian
well (registered® well

encountered during the decommissioning of a well the person
responsible for decommissioning the well must complete and submit a

well decommission report to both the comptroller and the owner of

GWPR S5.80
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driller or the well.
professional)

A decision maker If satisfied based on the report of a professional? that due to WSAS.52(6)
(comptroller or a exceptional circumstances it is not practicable to bring artesian flow
water manager) under control but that flow can be managed in another manner

without posing a threat to property, public safety, or the environment,
the artesian flow may be brought under control in accordance with
comptroller or water manager directions, if they are satisfied that
(based on the report of a professional?):

I itis not practicable to bring artesian flow under control (due to
exceptional circumstances), and

9 the artesian flow can be managed in another manner without
posing a threat to property, public safety, or the environment

A professional? When preparing a report for the purposes of WSAS.52(6), they must: GWPR S.67
preparing a report 9 assess the artesian flow conditions of the well, and record the
for the purposes of

assessment of the artesian flow conditions;
WSA 5.52(6) ensure the report includes the information in GWPR Schedule 1;
and,

9 submit the report to the decision maker as soon as practicable

after the assessment of the artesian flow conditions.

NOTE: 1.GWPRS15 defines qualificationf®r well drillersfor activities in relation to artesian flow
2. The professional must have competency in the field of hydrogeology or geotechnical engineering.

4.4.2 Artesian Flow Management Reports

PURPOSE

To describe information that should be included in reports provided by professionals that are to be
submitted to a decision maker in support of a request that artesian flow be managed in another manner
(as discussed above).

SUMMARY ORMNFORMATION TO BE INCLUBRISAS.52(6) / GWPR S.67

If due to exceptional circumstances it is not practicable to bring artesian flow under control, a
professional may prepare a report proposing that the artesian flow be managed in another manner
(provided the flow can be managed in another manner without posing a threat to property, public
safety, or the environment) and submit the report to the decision maker (comptroller or water

manager).
If the decision maker is satisfied (based on the professional’s report) that the artesian flow can be

managed in another manner without posing a threat to property, public safety, or the environment, the
artesian flow may be brought under control in accordance with the directions of the decision maker.

This professional must have competency in the field of hydrogeology or geotechnical engineering, assess
the artesian flow conditions of the flowing artesian well, and record the assessment of the artesian flow

conditions.
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The report must be submitted as soon as practicable after the assessment of the artesian flow

conditions and provide information set out in Schedule 1 of the GWPR. The type of information required

under Schedule 1 includes:

1

= =4 -4 -4 -

=

information regarding the owner, as well as location, identification, and description of the well;

an assessment of artesian flow;

details regarding actions taken to mitigate or remediate damage caused by artesian flow;
the reasons for the failure of the attempts to stop or bring the artesian flow under control;
the plan and details for bringing the flow under control;

an evaluation of the proposed manner of managing the artesian flow and the exceptional
circumstances that make it not practicable to stop or bring the artesian flow under control;

the method by which the flow of water will be prevented from flowing back into the well;
other options, if any, for managing the artesian flow other than the proposed manner;

any potential threats or impacts to property, public safety, the environment, the aquifer, and
other water users that may be posed by the proposed manner and options to mitigate those
impacts;

estimated costs of managing the artesian flow in accordance with the proposed manner
including maintenance and monitoring costs that may be anticipated;

an evaluation of the risks and consequences of the proposed manner of managing the artesian
flow as compared to other options;

an evaluation of the likelihood that the proposed manner of managing the artesian flow will
satisfy the requirements of the WSA and,

the professional’s contact information and experience with controlling or managing artesian
flow.

Please consult Schedule 1 of the GWPR for further details.
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4.5 Well Operation and Maintenance

Relevant Provisions

Act/ . . .
. Section | Section Title
Regulation
WSA S.130 (1c) | Regulations respecting groundwater and groundwater works
S.58 General operating requirements for well and area around wellhead
$.59 Drainage away from wellhead — maintenance of wells in well sumps, pump houses
' or well pits
5.60 Operation of water supply wells and permanent dewatering wells with alternative
' specifications
GWPR o
S.61 Conveyance of urban runoff — recharge wells and injection wells
S.62 Storage near water supply wells
5.63 Protection of water supply system wells from entry of foreign matter and physical
) damage
S.64 Maintenance of surface seal
S.65 Maintenance of casing and stick-up
PURPOSE

To describe what is expected of well owners in respect of operation and maintenance of their well and

wellhead.

SUMMARY OREQUIRED OPERATION AND MAINTENANCE

A well owner is expected to meet the following requirements pertaining to well maintenance and

operation, summarized in the following table.

Component Maintenance requirement- Well owner must ensure that: Relevant Section
Well and area | The ground surface is sloped so that water does not pond around the GWPR S.58 (1)
around wellhead
wellhead Well and wellhead area is maintained to prevent entry of foreign GWPR S.58 (1)
matter into well
Repairs promptly undertaken to maintain well and wellhead in good GWPR S.58 (1)
operating condition
Access to well and wellhead is maintained for inspection and clear of GWPR S.58 (2)
obstructions
Well in well Water entering sump, pump house, or well pit is conveyed away from GWPR S.59
sump, pump the wellhead
house or well
pit
Wells with Water supply or permanent dewatering well is completed, equipped, GWPR S.60
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alternate
specifications

and maintained in accordance with accepted alternative specifications
and any terms and conditions, if specified by the engineer

Recharge or

Well for purpose of conveying urban runoff into the ground is

injection well

completed, equipped, and maintained in accordance with its design
and any terms and conditions and so that the well does not cause a
significant adverse impact on water quality in an aquifer or in another
well in the aquifer

GWPR S.61

Storage near

water supply
well

No foreign matter is stored or accumulated within 3 m of a water
supply wellhead

GWPR S.62 (1)

No foreign matter outside of the 3 m zone can travel to within 3 m of
the wellhead

GWPR $.62 (2)

Protection of

water supply
system well

Well for purpose of supplying water supply system is completed,
equipped, and maintained to prevent any foreign matter from entering
from the ground surface into the well directly or through an annular
space

GWPR .63 (1)

Wellhead is protected from physical damage due to flood debris, ice, or
erosion

GWPR $.63 (2)

Surface seal

The surface seal integrity is maintained

GWPR S.64 (1)

Any visible annular space (e.g., gaps) around the outermost casing of
the well is sealed with sealant

GWPR S.64 (2)

All visible openings in closed-loop geoexchange well casing are sealed

with sealant

GWPR S.64 (1)

Casing and
stick-up

Production casing is maintained so that it remains continuous and

stickup is > 0.3 m above ground surface adjacent to well or floor of
sump, pump house, or well pit

GWPR S.65 (1)

Production casing is repaired or replaced if damaged to meet

requirements and ensure thermoplastic casing is protected from
damage or material breakdown

GWPR S.64 (2)
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4.6 Prohibition on IntroducingForeign Matter into a Well

Rdevant Provisions

Act / Regulation | Section | Section Title
Protection of water supply systems from entry of foreign matter and physical
GWPR 5.63 BENSY y of TOTEIEN MAtEr and phy
damage
S.59 Prohibition on introducing foreign matter into well
WSA
S.60 Remediation orders in relation to foreign matter in well
PURPOSE

In considering prohibition on introducing foreign matter into a well under the WSAreview the

requirements for protecting wells from the introduction of foreign materials, and consider authority to

authorize remediation or mitigation actions and under what conditions.

SUMMARY OWHAT IS CONSIDERED FOREIGN MATTER

A person must not introduce, allow to be introduced, or cause to be introduced foreign matter into a

well. Under the WSAand GWPR the following is considered foreign matter:

{ Refuse

Human

= =4 -4 - -
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I Another contaminant, clay, silt, rock, a similar material, or another matter or substance in
such amounts or in such a matter as to cause or to be likely to cause a significant adverse

Carcasses

or animal waste

Pesticides or fertilizers
Material from construction or demolition

A prescribed matter or substance (GWPR S.2)

Paints and paint products
Liquid fuels

Fuel additives

Lubricants, other than water
Solvents, other than water
Herbicides and fungicides

Flood waters and flood debris

In the GWPR, foreign matter “means a thing,
matter or substance described in Section S.59
(1) (a) to (g) of the Act (prohibition on
introducingforeign matterinto well) and
includes the substances prescribed under
section 2 of the GWPR

impact on the quality of water in or the existing uses made of the water from:
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The well

Another well that diverts water from the same aquifer

Another aquifer, or

= =2 =4 -4

A stream that is hydraulically connected to an aquifer referred to in the bullets
above.

Section S.59 (2) of the WSAoutlines the following exemptions to what may be introduced, allowed to be
introduced, or cause to be introduced into a well by a person. Those requirements do not apply with
respect to:

9 A well owner in the proper operation, disinfection, maintenance, repair, deactivating, or
decommissioning of a well in accordance with the regulations;

9 A well made for the purposes of groundwater remediation;
9 Activities authorized or required under an enactment;

9 A prescribed activity undertaken in accordance with any terms and conditions prescribed by
regulation; or,

9 A prescribed contaminant, matter, or substance.

Section 60 of WSAdescribes the engineer’s authority with respect to remediation orders in relation to
the introduction of foreign matter into a well or removal of foreign matter from a well or requiring

measures to remediate or mitigate the effects of introduction.
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4.7 Decommissioningr Deactivatinga Well

4.7.1 Deactivating a Well

Relevant Provisions

Act / Regulation | Section | Section Title
WSA S.56 Decommissioning or deactivating well

S.69 Deactivating or decommissioning wells — general
GWPR

S.70 Requirements for deactivating wells
PURPOSE

To describe when, how, and by whom a well must be deactivated.

SUMMARY OF REQUIREMENTS
Deactivation of a well must be done by the person responsible (WSA S.49) in accordance with the GWPR
section 69 and 70, by:

A well driller who is deactivating a class of well for which they are qualified based on their
classification;

A professional with competency in hydrogeology or geotechnical engineering;
A person acting under the direct supervision of one of the above persons;

A person deactivating their own well, and,

= =4 -4 =2

Anyone, if the well is:

0 not a flowing artesian well, and

0 a horizontal closed-loop geoexchange well less than 5 m deep or an excavated well of
less than 15 m depth.

Wells must be deactivated as soon as practicable if unused (e.g., not in service) for 5 years. Flowing
artesian wells managed in accordance with S.52 (6) or S.53 (3) of WSAare subject to deactivation, when
it is possible to do so in accordance with the recommendations of a professional as accepted by an
engineer.

Deactivation requirements are summarized in the table below.

Well types Deactivationrequirement(s)

Water supply, injection, Shut off power supply to pump or remove or disconnect manual pump handle

dewatering, and
remediation

Flowing artesian well, in Prevent backflow into well
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addition to the above stop artesian flow through casing

prevent leakage of artesian flow at surface or into another aquifer

Closed-loop geoexchange Take out of operation any equipment used for geoexchange system
Monitoring well Take out of operation any equipment used for monitoring
Recharge well Install equipment that prevents water, contaminants and foreign matter from

entering the well from the top of the well

4.7.2 Decommissioning a Well

Relevant Provisions
Act / Regulation | Section | Section Title
WSA S.56 Decommissioning or deactivating well

S.69 Deactivating or decommissioning wells — general
GWPR S.71 Requirements for decommissioning wells

S.72 Alternative specifications for decommissioning wells
PURPOSE

To describe when, how, and by whom a well must be decommissioned.

SUMMARY OF REQUIREMENTS
Decommissioning of wells and temporary wells must be done by the person responsible (WSAS.49) in
accordance with the GWPR S.69, S.71, and S.72, by:

T A welldriller who is decommissioning a class of well for which they are qualified based on their

classification;
A professional with competency in hydrogeology or geotechnical engineering;
1 A person acting under the direct supervision of one of the above persons; and,

9 Anyone, if not a flowing artesian well and is:

0 a horizontal closed-loop geoexchange well less than 5 m deep;

0 the well was excavated and is less than 15 m deep; or,

0 ageotechnical well that does not penetrate an aquifer.

Wells are considered to not be in service if unused for 5 years. Not in service_wells must be deactivated

or decommissioned as soon as practicable.

Deactivated wells that are not in service for 5 years must also be decommissioned as soon as

practicable, unless the comptroller or water manager considers the well to be properly maintained as a

deactivated well for later use, in which case the decision maker may extend that period.
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Decommissioning requirements are summarized below:

Well types Decommissioningequirement(s) Notes

All wells Remove pump and works from well, if practicable Casings may
Uncased portions of the well must have minimum 1 metre layers of sealant, be left in
separated by no more than 6 m of backfill, throughout those portions, to place
ensure physical integrity and continuity of seal®
Fill the well throughout its depth with sealant and backfill to prevent See figure on
movement of liquid in well, annular space between outer casing and next page
formation, and between casings?
Seal off different water bearing zones/aquifers to prevent groundwater
mixing!
Install to extent possible >5 m (water supply wells) or >1 m (other wells)
closure plug?
Closure plug may be overlain by up to 0.3 m of backfill at surface® while still
meeting required length of closure plug
Seal off all points of liquid entry or openings into well with sealant

Flowing Prevent backflow into well

artesian Stop artesian flow through casing
Prevent leakage of artesian flow at surface or into another aquifer

Closed-loop Remove circulation fluids from ground loops in the system

geoexchange

NOTE: 1:Alternative specifications may be accepted (see next page for details)

The figure below illustrates the sealing and closure plug requirements for decommissioning.
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Reference: GWPR, Schedule 5, Figure 4
CROSS REFERENCES AND ADDITIONAL RESOURCES

WSAS.49 — restrictions on decommissioning wells and related activities and WSAsection 93 — powers of

engineers and officers.

Well constructiord closurédalteration forms: (http://www2.gov.bc.ca/assets/gov/environment/air-land-
water/water/water-wells/well construct close form lithology.pdf)
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4.7.3 Temporary Wells, Boreholes, and Test Pits

Relevant Provisions

Act / Regulation | Section | Section Title
WSA S.56 Decommissioning or deactivating well

S.69 Deactivating or decommissioning wells — general
GWPR S.73 Decommissioning temporary wells

S.74 Decommissioning boreholes and test pits
PURPOSE

To describe when, how, and by whom a temporary well, borehole, or test pit well must be

decommissioned.

SUMMARY OF REXREMENTS

Decommissioning of temporary wells must be done by the person responsible (WSAS.49) in accordance

with the GWPR, by:

T A well driller who is decommissioning a class of well for which they are qualified based on their

classification;

I A professional with competency in hydrogeology or geotechnical engineering;

I A person acting under the direct supervision of one of the above persons; and

T Anyone, if:

(0]

(0]

(0]

(0]

not a flowing artesian well,

a horizontal closed-loop geoexchange well less than 5 m deep,

the well was excavated and is less than 15 m deep; or

a geotechnical well that does not penetrate an aquifer.

Temporary wells must be decommissioned within the time frame specified in the table below.

Temporary | Maximum Time to | DecommissioningRequirement(s)
well type undertake
decommissioning
Temporary 90 days after Decommission as for decommissioning a well (previous section)
well drilling is or
completed . .
P Make into a permanent well that meets the requirements of the WSA
and GWPR for that class of permanent well
Borehole 30 days after Decommission as for decommissioning a well (previous section)
drilling is or
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completed

Make into a temporary or permanent well that meets the requirements

of the WSA and GWPR for that class of temporary or permanent well

Test pit

30 days after
excavation is
completed

Backfill with backfill materials

4.7.4 Well Decommission Reports

Relevant Provisions

Act / Regulation Section Section Title
S.56 Decommissioning or deactivating well
WSA
S.57 Well Reports
S.69 Deactivating or decommissioning wells — general
S.70 Requirements for deactivating wells
S.71 Requirements for decommissioning wells
S.72 Alternative specifications for decommissioning wells
GWPR
S.73 Decommissioning temporary wells
S.74 Decommissioning boreholes and test pits
Schedule 4 | Information in well decommission reports
Schedule 6 | Table relating to well identification plates and well reports
PURPOSE

To describe requirements for reporting on the decommissioning of wells including when reports are

required to be provided to the well owner or the well owner and the comptroller. Requirements for

reporting on the decommissioning of flowing artesian wells are also stated.

SUMMARY OF REQUIREMENTS
Well decommission reports must be submitted to the comptroller and/or well owner (see table below)

within 90 days of decommissioning by the person responsible for decommissioning.

Well type Report submission Report retention time byperson
responsiblefor decommissioning
Comptroller Well owner
Water supply Yes yes 10 years
Permanent monitoring Yes 10 years
Recharge (made by drilling Yes Yes 10 years

or boring) or injection
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(made by drilling or boring)

Permanent dewatering yes Yes 10 years

Permanent remediation Yes 10 years

Geotechnical Yes 10 years

Closed-loop geoexchange Yes Yes 10 years

All flowing artesian wells Yes Yes As above, based on class of well

4.7.5 Retention of Records

Relevant Provisions

Act / Regulation | Section | Section Title

GWPR S.81 Retention of records

PURPOSE

To describe the requirements for retention of records.

SUMMARY OF REQUIREMENTS
Well owners are required to retain records for a minimum period of time, specified in the table below.

Well type Record Type Record retention time

All wells Well identification report Until well is decommissioned

Well construction report

Flow test reports

Well decommission report Minimum of 10 years after decommissioning
Injection well As-built drawings Until well is decommissioned
A well in a well pit As-built drawings

If and when a well owner conveys or disposes of their interest in a well, the well owner is required to
transfer all well information and records in their custody and control to the new well owner or other
person to whom the interest in the well is conveyed or otherwise disposed.
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