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Introduction

e The key to ensuring your
groundwater supply is safe and
secure is understanding your
well and how to properly
maintain it.

e As alandowner, you are ‘
responsible for looking after the 7\\ . AN
water well(s) on your property. o e




Understanding Groundwater
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Well Productivity

The amount of water a well

can produce is influenced
by:

Overpumping

Pumping rate.
Depth of well.

Geology, e.g. bedrock vs | 3
unconsolidated (sand and 3 Y& Stream
gravel).

Aquifer size and type.
Precipitation (recharge).
Well interference.




Interior

/ gravel

R

groundwater: flow

/ frac@\~ A
< \crystalline'and / \d :
i oW
velcanu:}ck ’ ‘.

BC Aquifers

big

SPring g
i

limestone

Water in rock
fractures

Water between grains
of sand




Understanding
How Your Well Works
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Well Types: Dug

e Large diameter — up
to 3 feet in

Area
d ia meter. |<7 disturbed by —>|

excavation

Casing stick-up Secure well cap

e Shallow — less than e ] ot
50 fe et. above ground surface

Surface seal

(sealant with =
minimum thickness
of 1 inch, minimum
length of 3 feet)

Backfill

materials

Well casing
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 Well Types: Drilled

- (unconsolidated-sand

Secure
well cap™— Well

| e ~|D plate
- and gravel Wi
| up at least 12” Graded ground

around the wellhead

/_
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Well Types: Drilled (Bedrock)

e -Usually 6 inches in diameter for
domestic wells. Ry | ROCK

e Bedrock —deeper wells.

Unconsolidated — depths can vary:.




Other Components of a Well System
- Pressure Tank

o ~"\-—I."is.«\:+:u|1n|r.~-|:1
3 i Swilch

. ToMouse

Piping

e Pressure tanks are used to
stabilize the pressure in the
distribution lines when the
taps are turned on.

* The pressure switch tells the Bl <} — e
pump when to turn on. 112 L
 The check is used to prevent

water flowing back into the
well.
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Driller’s Well Construction Report

To The lithology tells
us what formations
the well is drilled
through, e.g. at least
80 feet of aquitard.

Driller
information

Well Construction Report
D Well Closure Report
l:‘ Well Aleration Report

indicates minimum mandatory information

arrotary [ cabletool [] mud rotary [] auger [] driving [] je

[x] vertical [] herizontal Ground elevation:
U

Ministry Well ID Plate Number:

e D

ft(asl) Method {see note 4):
-

Viaer suggly weds, indicate Iiended water use” [ ] privale domestic || water sUpply system || Tigation [ comme

Lithol@yegdescription (ase notss 7- 14) or closure description (se6 nofss 15 and 16)

From To F

# (b} | #t fogll| Hardness '"*" Description

Oeweng Jarmng [Jsang [ other

Rate:
SWL before test

usgpm  Durato
ft {bhoc)  Pumping waisr

Obvious water quality char.

[ Fresn  [] saty
Cainuriodour:

[ cear []oouy []seament [

Witz sample colecteat [

TIOH: Wl consiruction, weil aheration
actomiance with tha requirenmants In the Wifer Actand
Reguiation.

Water-bearing

Estimated Flow  Cbsenvations (e.g fractured, weathensd,
(USgpm) well sorted, sity wash), closure details

Screen details

From To
togl {bg)

InEks: || Sereen || Opsnbofiom || Uncased hoie

seontype [ Teescope [ Ppesee
Sereen maena: [ StEniess stesl [ Fiasic

sereenopening: [ contruous skt [] Skomee [ Ferforated Pice
seonpotom: [ B [Jrwg [ eme [ other spooty)

Filter pack From:
Type and s2e of matenal:

Final well completion data:

Total depth drllect % Frished wall depihc
Firl stick up: N Depih o becmek:
Estimated well yleid:

dEsian pressure:

Tyge of wel el 3
Where wel I piate s attached:

Well closure information:

Date of work (YYYYMMDD):
ted: 1

Comment:

g [ excavating [7] other {specify

Type (see note 13}

Owner and
well location
information

Screen
information
tells us where
the well is
sourcing its
water.

Static water
level and
estimated well
yield

14



Common Well Problems
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Water Well Problems

Common well problems include:
 Water quality problems:

* Changes in water quality through:
e Biofouling.

Mineral Incrustation.

Sediment Plugging.

Well casing failure.

e Water quantity problems such as
reduction in yield due to sediment
plugging.

e Over-pumping can compound these
problems.

16



Biofouling — What Is It ?

Nuisance bacteria that
accumulate in a well.

e |ron-related bacteria (IRB).

e Sulphate-reducing bacteria (SRB).

e QOther slime forming bacteria.
Pumping a well increases
nutrients and oxygen leading to
an increase in production of slime

in groundwater susceptible to
bacteria conditions.

17



Biofouling - Symptoms

e Slime build-up on plumbing fixtures.

e Changes in water quality such as:
e Water discolouration.

e Staining of plumbing fixtures and
laundry.

e Bad taste and odour (rotten egg
smell).

e Gradual decrease in yield.

* |Increased corrosion of metal parts in
your well and distribution system.

18




Biofouling — What You Can Do

Well screen before

Regularly test your well for
bacteria.

If bacteria found, disinfect your
well.

Contact a Qualified Well Driller
or Qualified Well Pump
Installer to clean the well
before disinfecting, if needed.




Mineral Incrustation/Scale
— Whatlis it ?

e Dissolved minerals (calcium,
magnesium, iron) precipitate
and plug the well intake.

e Common occurrence in hard
water supplies.

20




Mineral Incrustation/Scale
— Symptomes.

e Build up of mineral
incrustation/scale in your well
and on plumbing fixtures

e Gradual decrease in yield

21




Mineral Incrustation/Scale
— What You Can Do

e Perform chemical analysis to
determine risk.

e Reduce pumping rate.

e May need to have well
cleaned by a Qualified Well

Driller or Qualified Well
Pump Installer.

| 22




Sediment*Plugging’-'-What Is it I?

"« Sediment plugs well screen and_'
surrounding aquifer.

e Accelerated by:
* Poor well design and construc':ti"oh.
* Inadequate development.

* Over-pumping.

& 23




Sediment Plugging - Symptoms

* Increased sediment in water.

e Decrease in yield:

* Well won’t provide the amount of
water you’re used to.

e Static water level remains
unchanged but pumping water
level declines.

p




Sediment Plugging — What You Can Do

Existing wells:

* Reduce pumping rate.
* Provide storage.

* Have a professional
evaluation of your well

New wells:

e Talk to a Qualified Well Driller or Qualified Well Pump
Installer about proper design and development of your well.

e Have your well system designed to meet your needs based
on the capability of the well.

25



Water Quantity Problems

e Under the Water Act, groundwater use
currently not licenced in BC.

e Potential water quantity issues:

Over-pumping.

Uncontrolled flowing artesian wells.
. L Be a good

Aquifer overuse or depletion. | neighbour

Interference between adjacent well users.

Low well yields e.g. bedrock aquifers.

Seasonal water shortages .




Over-pumping

| * . Do not over-pump your well! |y e

s | Environment Report ell Tag Number:

Pemanent well pump for: O New well ] i Red lettering indicates minimum mandatory information

e Check your well pump installation _ -
| report for: s o

DL__ Block__ Sec. Twp._ Rg_ Land Distict

| e Recommended pump intake depth. [ ————

Class of e 4) Sub-class of w
Water supply wels: indicate intended water use: [ private domestic O water supply system O imigason O commercial or industrial O ather (specify)
Diameter of well: in Depth of w t (bgl)

: L Re CO m m e n d e d p u m pi n g rate . Well Pump Installation Information

Type of well pump: Details of any medifications made to the wellhead or other
comments:

| O Vertical turbine O Other (specify)
. Manufacturer of
e Could eventually cause well failure. e —
Number of stages
Riser column si i Shaft siz
th of pump intake:
Mominal pumping rate:
St water level

Pumping water ler S —
Well Pump Installer (please print]:

Name (first, last):

mpany name:,

Sounding tube instal

] Level Transmiter_ Setting Depth: Registration number of person responsib

O Yes ONR
OYes O NR

Deslaraton:
The wel pump installation work has been done in accordance with the
requirements in the Water Act and the Ground Water Protection Regulation.

Final stick-up:

Depth 1o top of casing (if below ground

Note: The information recorded in this well pump installation report describes the works that exist on white: Customer cop
completion of well pump installa i and water are not guarants canary: Driller copy
they are influenced by a number of fac

s, which may change over ti




Overpumping — What You Can Do

Operate the well at the recommended pumping rate.

Size pump properly to match well capability.

DO NOT place pump inside intake portion of well (e.g., well
screen) or below the major water bearing fracture.

e Conserve water.

Install flow control device and additional storage, if needed.

28



Flowing Artesian Wells

Rainfall
Recharge area
for
Art&iim g confined aquifer

Flowing o P we
artesian-~ ¥¥ater
well I:aﬁle
well

—

An uncontrolled flowing well:

 Wastes lots of water.

* May lower the confining
pressure and affect
neighbouring wells and
nearby streams and springs.

T
—

 May cause flooding damage
and/or subsidence.




Flowing Artesian Wells f&&
— What You Can Do

e Itis the well owner’s (or land
owner’s) legal responsibility to
stop and control the flow.

e New wells — talk to the driller
and make sure stopping and
controlling the flow is part of
the contract before beginning
drilling, if in an area of known
flowing artesian conditions.

e Existing wells — hire a qualified
well driller or qualified
professional to.stop and control
the flow.

30




Aquifer Depletion

e Drop.in local or region
water levels due to
overuse or drought or |
flowing artesian wells. | ' Iz

ol rd:-

& Stream

e Lowering of static water
levels over time.

e Drop in well yield is not
always due to aquifer
depletion. |




Aquifer Depletion — What You Can Do

e Everyone contributes to aquifer
depletion so conserve water!

e Close or control flowing wells.

e May need to drill a
replacement well into another
deeper aquifer, if another
aquifer is present and if
preventative measures were
not successful.

e Expand provincial observation

WE“ nEtWOrk. Provincial observation well
at Meyer’s Flat

32




Interference Between Adjacent
Well Owners

» Well interference occurs when large
capacity wells lower water levels and yields
of neighbouring wells, (e.g. Surrey, Mill Bay,
Saanich).

e For example if two wells are sited close to
one another or are drawing water from the
same distinct fracture zone or aquifer
formation.

e At present, due to no regulations around the
extraction of groundwater, litigation is a well
owner’s last option to address this issue.

Groundwater protection group in Spallumcheen

» Well interference can also occur when water
levels are low (e.g., during the summer) and
where micro-fractures go dry or dewater.

|
| 33
|




Low Yielding Wells

e Wells constructed in bedrock |
aquifers may have very low yields (31 ROCK
because of the nature of the |
material or if few fractures are cergeraesseenss N

-
i

intercepted by the well

e Care must be taken not to draw the
water down below the major water -
bearing fractures. | -

 If no major water-bearing fractures
are present, set the pump in the
lower portion of the micro-fracture
formation.




Seasonal Water Shortages

e Occur in areas where Observation Well 332: Oliver
there |S 3 Iong perlod Month End Groundwater Levels

with no rain or
recharge, such as on
the Gulf Islands orin
the Okanagan region.

* |[n some areas,
observation wells are
showing more water is
being taken from the
aquifer than is coming
in from rainfall and
precipitation.

35



Water Quality Enemies
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Holes in corroded
casing
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Abandoned Wells — What You Can Do

Hire a Qualified Well
Driller or Qualified
Well Pump Installer to
properly close all
unused wells.

If an unused well is
planned for future ;
use, make sure it has a o —
proper cap or cover. |

Well is permanently
closed by back-filling
well bore with

combination of fill and
sealant materials.




Wells in Pits

Problems with wells in pits:

e Confined space can accumulate
dangerous gases and present a
hazard to workers or home owners.

* Pit wells are often flooded —surface
water can transport nasty things
into the well.

 Rodents, frogs and bugs can fall
into the pit and into the well.




WeIIs in P|ts — What You Can Do

Hire a qualified well
driller with confined
space entry certification
to remove well pit
cribbing and extend the
casing above ground
level.

REMOVAL METHOD

2-3metres (6-1011)

Galvanized
extension

Pitless Adapter Setup

\‘— Water pipe
“—— Discharge
fitting

Hire a qualified well
pump installer with
confined space entry
certification to install a
pitless adapter below
the frost line to protect
water lines from
freezing.

40



Missing or Inadequate Surface Seal

' Seal prevents contaminants from
entering the well along the outS|de
of the casing. |

e All new domestic weIIs reqwre a
surfaceseal. = ¥

e Owner of a new well W|th a surface
seal must ensure mtegrlty of the seal
is mamtamed :




Surface Seals — What You Can Do

Contact your qualified well
driller or qualified well pump
installer about options for
establishing or re-establishing
the surface seal.

Thickness of
surface seal

Upper
portion
of well

seal

Length of
surface &

Backfill
materials

Sealant

Well

casing

42




Inadequate Well Cap




r

1

Inadequate Well Cap
— What You Can Do

Install a secure well cap

Locking cap

-

o T Dl Say

, Sarjitary seal

Cap with space for wiring

44

Concrete lid on dug well

(pitless adapter style set-up)




Poor Siting and Wellhead Protection

e Top of casing at or below ground surface.
e Ponding around wellhead.

Well located on lower elevation than potential
contamination sources.

Well not accessible for inspection, maintenance,
testing or repair.




Poor Siting and Wellhead Protection
- What You Can Do

e Ensure wells are not located in low
lying areas when siting new wells. If
possible relocate existing wells.

 Make sure the land surface
surrounding the well is mounded
and sloped away from the well
casing.

e Keep or extend top of casing at least
1 foot above ground level.

 Maintain proper setbacks from
potential sources of contamination.




Regulatory Setbacks® from Potential
Sources of Contamination

@ Nearest building or private dwelling

m Any probable source of contamination

Cemetery or
dumping ground

wn

*Note: these are minimum setbacks,
the distance can be greater.

47




Septic Systems - |
Improper Maintenance
or Location

Improper maintenance or location
can resultin:

e Premature malfunction of the
system. '

e Create a health hazard.

e Contaminate your groundwater
and/or surface water.

48




Poor Septic Systems

| " ~_ Cesspool or
Well K At _ ~leaky septic tank




Poor Septic Systems
— What You Can Do

Your well should be located:
e at least 15 meters away from your septic tank.
* 30 meters away from the drain field.

Properly site and construct your sewage system.

Note down the location of your well in relation to your
septic system.

Hire an Authorized Person to maintain the sewage system.

50
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e DO NOT use the pump
house for storage of
hazardous materials
(fuels, solvents,
pesticides).

 Keep well head free of
debris and clutter.

e Control/eliminate vermin
(rodents, insects) in and
around well head and in
pump house. .

52




Poor Manure Management and
Groundwater Fed Dugouts

53




What You Can Do

e Adopt best management
practices for manure
handling.

e Provide off-site watering.

e Protect groundwater fed
dugouts. '

 In BC there is a regulation for
proper manure management BT
— manure piles should be at
least 15 meters from a
watercourse and 30 meters
from a drinking water well.

54




Water Quality and Disinfection
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Water Quality

 Most well owners drink untreated groundwater.

* Wells can contain naturally occurring harmful minerals, or
become contaminated with harmful chemicals or
pathogens.

e Some water quality parameters can’t been seen or smelled
such as toxic metals (e.g. arsenic, lead, chromium) — need to
test for these.

56



Potential Contaminants

Bacteria
e.g., E. Coli, Salmonella, etc.

Viruses
e.qg., Norovirus

Parasites
e.qg., Giardia (beaver fever), Cryptosporidum

Fecal matter

Chemicals
Human activities e.g., Nitrates, pesticides, hydrocarbons

Naturally Occurring Minerals

e.g., Iron and/or manganese, hardness (calcium &
magnesium), boron, fluoride, sodium, sulphate,

Minerals chloride, arsenic, or other metals

57



Water Quality — Check List

Observation

Possible indicator of

Gastroenteritis — acute diarrhoea and
vomiting

Presence of bacteria (e.g., E. Coli) in
the well

Rotten egg smell to the water

Hydrogen sulphide produced by
natural bacteria

Gasoline smell, gas bubbles in water

Presence of hydrocarbons (natural or
contaminant source)

Scaling on fixtures and around
faucets

Hardness (high calcium &
magnesium)

Salty taste

High TDS or salt water intrusion

Red/brown staining of fixtures and
toilets

Elevated iron and/or manganese

58



When to Test?

Bacteria: Chemicals & other

e 1time per year. Parameters™:

* After any major plumbing * Test every 3 -5 years.
work or work done on well e Test during a dry period.

or well pump.
e After you move into a new

home *Note: If there is a treatment system in
place the well should be monitored
 When you detect any every 2 years for chemicals of concern.

changes in your water
guality. eg: Clarity, Colour,
Odour, Taste.

e When a new child is brought
into the home.

59



Morwest Labs
r #104, 18575-55 A Ave.
NORWEST Analytical Report Surrey, BG. V35 8P8

E Lass Phone:  (B04) 514-3322
xample of a =i
.C.:I” Food & Envimamantal Group

atgary Bemanisn Winnlpeg Lethbrkdge Surray ,

Bill ta: Schaol District #35 Project NWL LatiD: 240644
Y Report to! School Dislrict #35 10 Control Mumiber;
Name: S. Carvolth Date Received:  Jun 25, 20013
20260 - 64th Ave Location: Date Reported:  Jun 30, 20053
Langley, BC. Canada L5D: Report Number: 416407
V3A 4FT P.O. C4076
At Mike Wall Acct. Code:
Bampled By:
Company:
re O r ro m a s ——
NWL Mumber 24054 4=1
Sample Dats Jun 2§, 2003
Sample Description 5. Carvolth 25-Juna-03 10:30am

Detectlan Guldaline Guideline
Analyte Units Result Limit Limit Comments

7 Metals Extractable

Aluminurm Extractable g/l =<0.005 0.005 0.1 Accaptable
Antimany Extractable g/l =0.3002 0.coo02 0.006 Pass
Arsenic Extractable mafl o.0102 0.o002 0.025 Pass
Pa ra me ers anal Zed Barium Extractable mgiL G, 009 0.001 1 Fass
y Boron Exlraclabie e 0.01R 0.002 5 Pass
Cadmium Extractabl mgfL =0.00001 ¢.o0001 0.005 Pass
Chromiurm ctable mgfl 0.0010 0.0005 0.5 Pass
Coppe Extractable mgfL =0.001 0.001 5 Acceptable
®ad Extractable rmgfL =D.0001 0.000D1 0. 01 Pass
Uramium Extractabla ma/'L «<0.000% 0.0005 0.02 Pass
Res u Its Zinc Extractable mail 0.0 0.00L s Aceeptable
Microbiclagical Analysis
Total Colitorms Enzyma Subsirate TastMPN/ 106 <l 1 «l Pass
Eschenchia cul Enzyme Substrate LeetfF M/ 100 mL <1 1 el Pass
Heterotrophic Count - FPour Plgle MPMNSmL 108 1 500 Pass
Aarabic
Physical and Ageragate Properties
Coloug Apparant, Potable Colour units 3 x 15 Accaptabla
rhidity MNTL B.2 0.1 5 Accepiabla
. . . Routine Water
Method detection limits o TR Ty —
Sadium Extraciable ma/L 111 0.4 200 Acceplable
Iron Exfractabla mail 0.08 0.01 0.3 Acceptable
Manganese Exiractable ma/l 0,107 (1 0. Above Aesthetic
Chluride Dissolved mgfL 1.7 0.5 Z Acceptable
Flugride gl 0.0% 0.04 1= Pass
Mitrate - N ¥ 0.043 0.004 10 Pass
Mitrite - M g/l <0.002 0.002 1 Fass
o . A Sulphate (S04) mg/L 5.03 0.03 500 Acceptable
Guidelines for Canadian T-Alkas 25 GaGO3 moiL 51 s Low
Total dissolved salids ma/L 102 1 500 Acceptable
Hardness as CaCO3 g/l T2 - Soft

drinking water quality

Flease Mota: Relatec requistory oriters are peovided as a service to clients, Norwest Labs' responsibaty is limited to analytical data. Wa ara not
rosponsisie for angwering thal liated criters are curraat, scieabfealiy valid, appropriate ard $ufficient for the vser of the data

#"-"‘f:. Accraditad by the Standards Councll of Canada (SCC) and by the Canadian Association for Environmental Analytical Laboratonies
‘%I!"ufd}’ (CAEAL) for spaciiic tasts reglstarad with the Councll and the Association



Type of Treatment Systems

Ultraviolet DiS-infection




When to Disinfect?

* Immediately after installing a new well.

« Whenever you repair or replace your
well, pump, or distribution system.

» Following change in water clarity,
colour, odour, or taste.

 When lab results show coliform
bacteria or E. Coli in water.

» When slime is present in toilet tank.

62




Before disinfecting, inspect your well.

. Are there any sources of potential contamination near your well?
. Is your wellhead protected?
. Does your well have a secure vermin proof cap?

. Does the well casing stickup at least a foot from the ground?

g A W NR

Is there an unfilled space or gap between the well casing and the
ground around the well?

6. Are there any cracks in the surface seal around the well casing?

7. Is the well finished below grade?

If you answered “yes” to any of the previous questions

» Fix the problem(s) before disinfecting

63



Estimated cost of well upgrades to
protect the water quality

FIX APPROX. COST

Well cap $40 to $60 (approx. $100 or more
for dug well)

Re-grade area around well head | $0 - $100

Increase height of stickup* $100 - $300

Retrofit surface seal* $500 to $1500

Close well* $800 to $2000

New well* $7,000 to $20,000

*Registered qualified well driller or qualified well pump installer required to do this work.
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Take Home Messages

» Groundwater is shared by your family, your neighbors,
and the environment;

» Regularly inspect your well and see if any upgrades or
maintenance is required;

» Regularly test your water;

» Keep good records of water levels, water testing,
chlorination, and repairs and maintenance, pumping
test reports; and

» ALWAYS properly close unused wells.
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Workshop Evaluation Form

e Tell us how we’ve done

e Please fill out the

Workshop Evaluation Form q

Questions ?
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Panel Discussion
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