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Water Supply Master Planning — Restoration of Existing Offline Municipal
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Figure ES-1: Total Projected Average Annual Day and Maximum Day
Water Demands - Reference Growth Scenario

Projected Demand (m3/day)
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Existing System Capacity in
2023: 79,422 m3/day
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Making a Difference

., Restoration of
the Clythe Well

Northeast quadrant of the
City
Existing PTTW (39.3 L/s up

to 3,395 m3/day
Treatment to be added to
address aesthetics:

« Hydrogen Sulphide

« Manganese

 Iron
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Clythe Well
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» . Origjnally drilled in 1976
- Anticipated pumping rate of 61 L/s
« Put into service'in 1990

. Taken dﬂ‘hneﬁ i 1998
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Water Well Record (1976) Liner Installation (1999)
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Objectives related to 2001
GUDI Studies:

« Complete a detailed assessment of
well condition with respect to
current regulations (O.Reg 903)

« Conduct a continuous 72-hour
pumping test to assess well
performance and water quality

GUDI Assessment Conclusions:

The well meets the current _
requirements of Ontario Regulation
903 as well as the AWWA A100
s?ecmcatlons for plubness and
alignment

Monitoring wells completed in
overburden and Guelph formation
did not respond to pumping

Water quality meets all health-
related Ontario Drinking Water
Standards

No evidence of surface water

Influence
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Clythe Well Treatability Study (Gamsby and Mannerow, 2010)

File No. 109-030 Page 33

Y @ RawWater Inlet Valve
@ inletvalve
@ EfiluentValve

ENGINEERING @ Backwash nlet Valve

® Backwash Outlet Valve
® RawWater Sample Tap
@ InletSampling Tap.
Effluent Sample Tap
@ InletPressure Gauge

WE

@) Rate of Flow Indicator
e

(@ Optional Oxidant Injection Points

@ Hose

« Treatment of Hydrogen Sulphide,
Manganese and Iron Lo

* Note that these are aesthetic
objectives and not health-related
parameters

EFFLUENT
WATER

OXIDANT PUMP

Figure 3: Schematic and Photograph of Pilot Testing Equipment (typical for both pilot systems)

FINAL REPORT

Gamsby and Mannerow
TREATABILITY ASSESSMENT OF CLYTHE AND HELMAR WELLS

ENGINEERS
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Stag

é 1 ACP Hydrogeological Study

(Matrix, 2023)

Matrix Solutions Inc.

|~ A Montrose Environmental Company

Obg':ectives related to Stage 1
AV

P Studies:

Collect key water quality data and
provide a preliminary categorization of
Clythe Well

Determine data collection requirements
for any operational confirmation period
for the well to verify the provisional
category (i.e Stage 2 AVCP)

Evaluate potential for groundwater-
surface water interactions

Support renewal of PTTW

N\ Lotowater

TECHNICAL SERVICES INC.




Figure A-5: Well Integrity and Structural

Does well meet basic
criteria as per O. Reg. 903?
Refer to Note 1 & 2
Make immediate repairs to meet
current O. Reg. 903 requirements

Does well
record, or “as-built”
drawings (signed by Qualified
Professional) provide details
of an annular seal?

Intrusive testing to verify
annular seal and length

Does annular
seal exist?

Does
annular seal extend 215 m
in length from ground
surface?

HIGHER RISK

Is there any
movement of water between
the subsurface formations in
uncased part of the
well?

Does the annular seal
consist of bentonite AND the

water table surrounding the annular

seal extend > 2 m below grade
at any time?

Professional

to evaluate

condition of
casing

Note 1 — Well Criteria as per O.Reg. 903

A) Is above ground casing height > 100 year storm flood line or 40 cm, whichever is greater?

(S 15.1(3)(b)ii), R903)

B) Is well equipped with a ially in-proof well cap (S 15.1(3)(c), R903)

C) Is well air vent screened? (S 15.1(3)(c), R903)

D) Is the ground at the base of the wellhead mounded to prevent surface water ponding (S. 12.3, R903)
OR in a pump house?

E) Is the area surrounding the well casing free of any visible annular voids? (S 12.3, R903)

F) Is the well casing free of any visible penetrations? (S13.5,13.6), R903)

Assessment

LOWER RISK

Potential for
casing failure prior to
implementation of the next
preventative maintenance
program?

Has Qualified
Professional determined
that casing failure is unlikely prior
to next preventative
maintenance
program?

Seal performance
is equivalent to
k <10° cm/s?

Intrusive testing
to verify seal
performance

Does the annular
seal consist of bentonite OR
Portland Cement with
thickness 2 50 mm?

Note 2 — Well Criteria Beyond O.Reg. 903 For
New Well Construction

A) Annular seal must be 2 15 m from the surface.
For shallow wells < 15 m, annular seal must extend
the depth of the well.

B) Annular seal must be placed using Portland
Cement with a thickness of > 50 mm

Making a Difference

Well Integrity and Structural
Assessment

« 2008 Stantec Feasibility study

confirmed that the well met
Ontario Regulation 903

« Reaffirmed through 2022
Geophysical logging by Lotowater

« Details of the annual seal were documented

in the installation of the liner, which
extended down to 26.8m bgs and is thicker
than 50mm

LOWER RISK

11



Period (2 Years)

Assessment indicates “Lower
Risk”

Refer to Note 1

Figure A-1: Determining Treatment Requirements for New Wells

NEW WELLS

Well Integrity and Structural

System owner

Table 5.1: “Baseline” and “Enhanced” Water Quality Monitoring
Requirements during Stage 2 AVCP Operational Confirmation

Baseline

Item Monitoring Program

Enhanced
Monitoring Program

Continuous turbidity
1. Supply Well | measurements
(15 min intervals)

Continuous turbidity
measurements
(15 min intervals)

Weekly raw water samples for

2. Supply Well E coli

Weekly raw water samples for
E. coli

Three (3) samples per year for
Cryptosporidium spp., Giardia
spp., and photosynthetic
pigment-bearing algae and/or
3. Supply Well | diatoms (PBADs) . Samples
should be collected at least 3
months apart and in the
following periods: fall, spring
recharge, and summer.

Monthly, i.e. twelve (12)
samples per year for
Cryptosporidium spp., Giardia
spp., and PBADs "

Pumping rates and water level
measurements as detailed in
Chapter 5.2.2 of the Technical
Support Document.

Surface water drainage
assessment as detailed in
Chapter 5.2.2 of the Technical
Support Document.

4. Wellfield

Pumping rates and water level
measurements as detailed in
Chapter 5.2.2 of the Technical
Support Document.

Surface Water drainage
assessment as detailed in
Chapter 5.2.2 of the Technical
Support Document.

1: Sampling for PBADs may be discontinued once there are 2 detections.

Well In Production

> chooses Category 2 YES
or 3?
NO
Infiltration
gallery (as defined by

0. Reg. 170)?

NO

¥

Conduct Stage 1 Assessment of Vulnerability
to Contamination by Protozoa (AVCP)
(Part A — Preliminary Hydrogeological

Evaluation & Part B — 72-hr Pumping Test)

Provisional Category 1
Provide disinfection commensurate
with Procedure For Disinfection
or 4-log virus inactlvation minimum

+
Enhan Monitoring Program

Refer to Table 5.1

HIGHER
RISK

Cryptosporidium
or Giardia detected during 72-hr
pumping test?

Detections
of E.coliz 4
AND 2 2 detections of PBADs,
during 72-hr pumping
test?

NO

Stage 1
Part A AVCP
(Hydrogeological Evaluation)
potential vulnerability to
contamination by
protozoa?

LOWER
RISK

YES——

LEGEND

Well Integrity and Structural
Assessment

Microbiological Water
Quality Evaluation

Assessment of Vulnerability to
Contamination by Protozoa

Minimum Treatment Requirements
Physical & Chemical Water
Quality Evaluation

Note 1: Well Criteria Beyond
0. Reg. 903 For New Well
Construction

A) Annular seal must be =2 15 m
from the surface. For shallow wells
< 15 m deep, annular seal must
extend the depth of the well.

B) Annular seal must be placed

using Portland Cement with a
thickness of > 50 mm

Physical &

Chemical Water

Quality Evaluation

(Category 2 or 3)

Well In Produ

Provisional Category 1
Provide disinfection commensurate
with Procedure For Disinfection
or 4-log virus inactlvation minimum

+

Baseline Monitoring Program

Refer to Table 5.1

i€lph
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Making a Difference

Stage 1 AVCP

Baseline Water
Quality monitoring
program

« 5 samples for E.Coli

« 3 samples for General
Chemistry

« 3 samples for
Cryptosporidium,
Giardia and PBADs

« Continuous
measurement of UV

Transmittance and
turbidity

Water Level Monitoring

12
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Stage 1 AVCP Monitoring Program

Na+K HCO,+COQO,
Calcium (Ca) Chloride (ClI)
%meqg/L
CATIONS ANIONS
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Making a Difference

Surface Water Monitoring
Program

U,Dward gradient in
Clythe Creek at CC-
1 (upstream) and
CC-2 (adjacent to
Clythe Well)

Groundwater
supports baseflow in
Clythe Creek at
these locations
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Summary of Stage 1 AVCP Results
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Conclusions and Recommendations

\Watsen Creels

3 i Inset Map N
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L. CC:2 Clythe Wel

Overburden

 Continue to monitor
ok g BN

surface and ity et
groundwater levels = Overburden-Becrock

« Put the well into Femons hm
long-term operation
for a minimum of 2-
years

« Complete “"Enhanced
Monitoring Program”  [wewm r—— ———

CcC-2
Clythe Well

OW11-06

Waterbody (GRCA)
Watercourse (GRCA)
Road

|  contains information made available under Grand River
Conservations Authority’s Open Data Licence v2.0.
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B s B 1 S O Sty Gy or Gl
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[0 Goat Island Formation — Lower Bedrock (Aquifer) Influence associated with Buried Bedrock Valley

[l Gasport Formation — Lower Bedrock (High Permeability Aquifer) e oo

May 2023 | 34186 |
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'Vhat’s Next?

« Renew PTTW (2024)

« Build Water Treatment
Plant (2027)

« Complete Stage 2 AVCP
following construction of
the WTP
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Thanks to contributing Partners:

@ Stantec

A/\ Matrix Solutions Inc. NN\ Lotowater

L. | ' A Montrose Environmental Company TECHNICAL SERVICES INC.
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