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Glossary of Abbreviations

Blackport
Burnside
CofG

Erin

GET

GRCA
Harden
LESPR
Local Area
Matrix
MOECC
MNRF
Peer Reviewers
Puslinch
RMMEP
RMOW
RMO
SAAD
Wellington
WHPA
WSWP

WQRA

Blackport Hydrogeology Inc.

R.J. Burnside & Associates Limited

City of Guelph

Town of Erin

Township of Guelph/Eramosa

Grand River Conservation Authority

Harden Environmental Services Ltd.

Lake Erie Source Protection Region

Wellhead Protection Area related to water quantity
Matrix Solutions Inc.

Ministry of the Environment and Climate Change
Ministry of Natural Resources and Forestry
Provincial Peer Reviewers

Township of Puslinch

Risk Management Measures Evaluation Process
Regional Municipality of Waterloo

Risk Management Official

Safe Additional Available Drawdown

County of Wellington

Wellhead Protection Area

Wellington Source Water Protection

Water Quantity Risk Assessment

Guelph/Guelph-Eramosa Tier 3 Peer Review Process — Summary of Activities

Page 3



Study Participants

The current members of the Guelph-Guelph/Eramosa Tier 3 Water Budget Study are:

Role

Name -Affiliation

Peer Review Leader

James Etienne, Martin Keller — GRCA

Peer Reviewers

Dr. Dave Rudolph — University of Waterloo

Dr. Hugh Whiteley — University of Guelph

Tony Lotimer — ARL Groundwater Resources Ltd.

Municipal Reviewers

Dave Belanger, Peter Rider — City of Guelph

Eric Hodgins, Richard Wootton — Regional Municipality of Waterloo

Jim Baxter, Dwight Smikle — R.J. Burnside for Guelph/Eramosa Township

Stan Denhoed — Harden Environmental Services for Puslinch Township

Ray Blackport — Blackport Hydrogeology for Town of Erin

SPP Manager

Martin Keller — Lake Erie Source Protection Region

Municipal RMO

Kyle Davis — Wellington Source Water Protection

Consultant Team

Paul Chin, Patty Meyer — Matrix Solutions Inc.

Agency
Representatives

Scott Bates, Lynne Milford — MNRF

Kathryn Baker, Cynthia Doughty — MOECC

SP Region Staff
Support

Sonja Strynatka, Stephanie Shifflett — GRCA
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Guelph/Guelph-Eramosa WQRA Report Preparation

The following is a brief description of the history of the Guelph/Guelph-Eramosa Tier Three
Process and the update that was conducted for the Rockwood and Hamilton Drive municipal
systems.

The municipal supply wells for the City of Guelph and the Guelph/Eramosa Township (Rockwood
and Hamilton Drive) required a Tier Three Water Quantity Risk Assessment to be conducted under
the Clean Water Act, 2006. These water supply wells are located within the Upper Speed
Assessment Area within the Grand River Watershed. The Tier Two Water Budget and
Subwatershed Stress Assessment completed for the Grand River Watershed in December 2009
identified this area as having a “moderate” potential for groundwater stress. The identification of
this stress indicator led to the requirement of a Tier Three Water Budget and Water Quantity Risk
Assessment for the City of Guelph and Township of Guelph/Eramosa (Rockwood and Hamilton
Drive) municipal drinking water systems because all of the municipal wells are located within this
area.

The City of Guelph Tier Three Water Budget project was initiated in 2008 as a provincial pilot
project, prior to completion of the Tier Two work, to conduct a Tier Three Water Quantity Risk
Assessment on Guelph’s municipal wells. This study comprised field work, a desktop
characterization exercise (of the water resource and the water use) and the development of
numerical surface and groundwater flow models. This work was mostly complete by early-2010,
and the Characterization Report and Groundwater Flow Model Report were issued in draft in June
2010 and July 2011 respectively. The two reports were reviewed by the province and external
experts and received peer reviewer acceptance in January 2013.

The City of Guelph Tier Three Risk Assessment was conducted using a calibrated numerical
groundwater flow model and the results were documented in the Water Quantity Risk Assessment
Report released in draft in May 2013. At that time, the Local Area was assigned a “significant”
water quantity risk level based on ecological impacts to cold-water streams. The WQRA report was
peer reviewed and a second draft of the report received peer reviewer acceptance in August 2013.
The province deferred their final review of the WQRA report and the “significant” risk assignment
until the completion of the Tier Three study for GET’s Rockwood and Hamilton Drive municipal
wells, as well as the Region of Waterloo Tier Three Study due to the proximity of the Local Areas.

On December 2, 2013 the MOE Source Protection Programs Branch issued a memo with revised
guidance designed to clarify the process for assigning risk levels based on the evaluation of
impacts to other water uses including cold-water streams. As a result of this new guidance the
assignment of water quantity risk to the City of Guelph Local Area became “moderate”.
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In June of 2013 Matrix commenced work to integrate GET’s municipal drinking water systems
(Rockwood and Hamilton Drive) Tier Three Risk Assessment with the City of Guelph Tier 3 Risk
Assessment. This study comprised additional characterization of the geology and hydrogeology
relevant to the municipal systems for Hamilton Drive and Rockwood. On December 17, 2013,
representatives from Matrix Solutions, Wellington County, the Township of Guelph/Eramosa
(GET), the GRCA, and the City of Guelph were invited to participate in a project initiation meeting
held on January 15, 2014. At that time, Matrix gave an overview of the Tier Three process and the
preliminary results from the Guelph WQRA which had just been reassigned a “moderate” water
quantity risk for the City of Guelph’s water supply. As an action item at the meeting, Matrix
requested additional information and data from GET to characterize the municipal systems of
Rockwood and Hamilton Drive. On June 5, 2014 GET provided approval of the key metrics required
to finalize the risk assessment (including Safe Available Drawdown, current and future pumping
rates).

The data provided by GET as well as other geological and hydrogeological data obtained for the
study were used to refine the hydrogeologic characterization and update the numerical
groundwater flow model. The Risk Assessment for the Local Area (which includes the City of
Guelph and GET’s municipal systems in Rockwood and Hamilton Drive) was conducted and the
result was another reassignment of risk for the WHPA-Q1 that includes the City of Guelph and
GET’s Hamilton Drive wells to “significant”. The individual WHPA-Q1s that encompass GET’s
Rockwood wells were assigned a “low” risk level. The change in risk assignment back to
“significant” in the final assessment was due to the refined hydrogeologic characterization and a
requisite update to the groundwater flow model.

On June 13, 2014, LESPR arranged a meeting of municipal partners to discuss the water quantity
policy implications of the WHPA-Q1 overlap for Guelph and Cambridge. At that meeting the
County of Wellington and GET were informed of the reassigned risk level for the Guelph/Guelph-
Eramosa Tier 3 risk assessment.

A draft report entitled “City of Guelph and Communities of Rockwood and Hamilton Drive Tier
Three Water Budget and Local Area Risk Assessment” was released for peer reviewer acceptance
on July 30, 2014. This report received peer reviewer acceptance in August 2014 and the Province
agreed with the findings of the report, including the risk assignment in September 2014.

A complete record of the following correspondence and documentation on the Guelph/Guelph-
Eramosa Water Quantity Risk Assessment report preparation can be found in Appendix A.

Date Documentation

May 2013 Draft CofG Tier 3 Local Area Risk Assessment report submitted for peer review
(peer reviewer signoffs received in August 2013) — not included but listed for
completeness

Guelph/Guelph-Eramosa Tier 3 Peer Review Process — Summary of Activities Page 6




May 2013 Peer review comments on CofG Tier Three Local Area Risk Assessment

Dec/17/13 to | Series of e-mails between GRCA, GET, CofG, Matrix, WSWP and Wellington
Jan/08/14 County to arrange start-up of the GET Tier 3 project

Jan/15/14 GET Tier 3 Start-up meeting presentation slides by Matrix including a request for
GET allocated demand and SAAD values

May/09/14 CofG Tier 3 Water Budget and Local Area Risk Assessment peer review meeting
presentation slides by Matrix, including GET Tier 3 update

May/13/14 to | Series of e-mails between Matrix and GET to obtain approval to incorporate GET

Jun/05/14 allocated demand and SAAD values in the final GET Tier 3 WQRA report

Jun/13/14 Meeting with municipal partners to discuss water quantity policy implications
and WHPA-Q1 overlap for Guelph and Cambridge.

July/30/14 Matrix completes the Tier 3 Characterization and Groundwater Flow Model

Updates for GET’s Rockwood and Hamilton Drive and submits the amended CofG
and Communities of Rockwood and Hamilton Drive Tier 3 Water Budget and
Local Area Risk Assessment report, including the GET Tier 3 reports in Appendix C
and D, for peer reviewer signoff (peer reviewer signoffs received on August 22",
25" and 28™)

Municipal Peer Review Comments

On July 7, 2014, LESPR staff met with senior staff from Wellington County, GET and Puslinch to
discuss Tier Three water quantity technical studies and the process for moving forward and
developing water quantity policies. At this meeting, GET raised a concern whether “correct”
information and data was provided to Matrix with respect to the Hamilton Drive and Rockwood
municipal water supplies. On July 30, 2014, Wellington Source Water Protection submitted
comments dated July 28, 2014 from R.J. Burnside & Associates (Burnside) on behalf of GET raising
questions about some of the data and assumptions used in the completion of the Rockwood and
Hamilton Drive portions of the WQRA.

A meeting was arranged on September 19, 2014 for LESPR staff to review GET's comments with
the City of Guelph and discuss how to address these comments as part of the upcoming Risk
Management Measures Evaluation Process (RMMEP). Deliverables from the meeting included
submission of a memo by Matrix on September 23, 2014 to address Burnside’s data and data
source questions. On October 24, 2014, Burnside requested additional information and more time
to review the Guelph WQRA. In September 2014, Wellington Source Water Protection expanded
the review of the Guelph WQRA to Puslinch and Erin asking for more time to bring their municipal
councils up to speed on the WQRA work and have their municipal consultants, Harden and
Blackport, respectively, review the report.

By late December 2014, MNRF and LESPR staff indicated that a technical workshop should be
planned early in 2015 to bring all the parties together to comprehensively review the municipal
concerns so that municipal comments could be finalised and submitted. Draft comments were
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submitted by Burnside, Harden and Blackport in early February and a workshop was held on
February 13, 2015 during which common issues from the three municipalities were tabled to be
immediately addressed or carried on for further review. As a result, Matrix were contracted to
conduct individual meetings with Burnside on March 13, 2015 and Harden on March 16, 2015 to
address outstanding questions prior to submission of their final WQRA comments. On the basis of
the Erin’s comments, Blackport was satisfied that an individual meeting with Matrix was not
required.

On March 24, 2015, LESPR staff met with Senior County of Wellington and Township staff to
discuss the RMMEP and policy development work that would result from the completion of the
Guelph/Guelph-Eramosa WQRA. The County voiced concerns from the municipal consultant's
peer review that the area of the draft WHPA-Q1 may be oversized and that the final water
guantity policies in the Source Protection Plan could apply to an area that was larger than
necessary. The County also asked for an explanation why the Guelph Local Area changed from
"significant”, as established in the peer reviewed August 2013 Guelph WQRA, to "moderate" and
back to "significant". In response to this request, a memorandum was prepared and sent to
Wellington Source Water Protection on April 20, 2015, explaining the multiple revisions to the
Local Area Risk Assignment.

OnJune 19, 2015, Wellington Source Water Protection submitted final comments from the
Townships of Guelph/Eramosa and Puslinch and Erin including concerns that the WHPA-Q1
delineation from the final WQRA Report would be locked into the Source Protection Plan
regardless of modifications that may come out of the RMMEP work.

A complete record of the following correspondence and documentation on the Municipal Peer
Review comments from GET, Puslinch and Erin can be found in Appendix B.

Date Documentation

Jul/07/14 LESPR Developing Water Quantity Policies presentation to Wellington, GET,
Puslinch and WSWP

Jul/28/14 Burnside submit additional comments to GET CAO, Kim Wingrove, in response to
the May 13, 2014 request from Matrix for GET allocated demand and SAAD
values

Sep/19/14 LESPR presentation to Burnside, GET, WSWP and CofG in response to July 28,
2014 comments along with action items for all parties to address after the
meeting

Sep/23/14 Matrix memo in response to action items from September 19, 2014 meeting

Oct/24/14 Matrix e-mail including Burnside e-mail with attached comments

Dec/17/14 GRCA e-mail in response to Burnside e-mail on October 24, 2014 and November
12, 2014 teleconference

Feb/09/15 Draft comments from Harden on the “City of Guelph and communities of
Rockwood and Hamilton Drive Tier 3 Water Budget and Local Area Risk
Assessment” report
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Feb/10/15 Draft comments from Blackport on the “City of Guelph and communities of
Rockwood and Hamilton Drive Tier 3 Water Budget and Local Area Risk
Assessment” report

Feb/10/15 Draft comments from Burnside on the “City of Guelph and communities of
Rockwood and Hamilton Drive Tier 3 Water Budget and Local Area Risk
Assessment” report

Feb/13/15 Technical Meeting to Discuss Wellington Municipalities' Comments on Guelph
WQRA Report (Tier 3)

Mar/24/15 Agenda for LESPR Tier 3 Project Update to Wellington County Municipalities

Apr/20/15 Memo from GRCA to WSWP in response to discussions at the March 24, 2015
meeting with Wellington County staff and lower tier municipal representatives
Jun/19/15 Cover letter from WSWP including final comments from Blackport (June 10,

2015), Harden (June 12, 2015) and Burnside (June 16, 2015) on the July 2014
Guelph/Guelph-Eramosa Tier 3 WQRA report

Response to Municipal Peer Review Comments

On June 25, 2015 the LESPR responded on behalf of the City of Guelph, MOECC and MNRF
explaining how the LESPR would use the GET, Puslinch and Erin municipal peer review comments
and the direction from the province to advise Matrix of their next course of action on completing
the WQRA and commencing the RMMEP. Following email correspondence between LESPR and
Wellington Source Water Protection, WSWP on July 6, 2015 asked for written confirmation of the
process on how consultation could alter the size and significance of the WHPA-Q1 prior to it being
"set in stone" in the Source Protection Plan.

On July 24, 2015 a meeting was held at the GRCA to discuss the start-up of the RMMEP. It was
agreed that the County of Wellington municipal peer review comments would be addressed in a
revision of the Guelph-Guelph/Eramosa WQRA and that Matrix would work with GET, Puslinch and
Erin to obtain the necessary data to rerun the numerical groundwater flow model in an effort to
get the most up to date refinements of the WHPA-Q1 for sign-off of the WQRA.

Throughout the fall of 2015 and the early winter of 2016 Matrix worked to address the comments
submitted by the municipal consultants and undertook further data collection in Puslinch to
address a number of Harden’s concerns regarding large non-municipal water takings. Following
this additional work by Matrix, responses to the municipal comments were prepared and sent to
WSWP under a GRCA cover letter on March 9, 2016, proposing that Matrix’s responses to the
municipal comments be discussed with the municipal consultants at a meeting on April 1, 2016.

At the April 1, 2016 meeting Matrix outlined which of the municipal consultant comments
submitted on June 19, 2015 had been addressed through updates to the WQRA and which of the
comments requesting additional work would be parked for future model updates. By the end of
the meeting, there were several comments documented as being unresolved. Wellington County

Guelph/Guelph-Eramosa Tier 3 Peer Review Process — Summary of Activities Page 9



also reiterated their concern that the WHPA-Q1 boundaries with a “significant” Local Area Risk
Assignment would be “set in stone” once the WQRA report was finalized. On April 7, 2016,
MOECC sent a letter of response to WSWP’s request for clarity in the municipal consultation
process for the Guelph/Guelph-Eramosa WQRA and the concern with fixed WHPA-Q1 boundaries.

On April 22, 2016 meeting at the County offices to discuss outstanding concerns and process going
forward. LESPR and County staff, Municipal Review consultants, Senior staff from County and local
municipalities, WSWP, and Lake Erie Source Protection Committee member Dale Murray
participated.

On May 17, 2016, in response to the March 4, 2016 and March 7, 2016 comments by Matrix and
the April 1 and 22, 2016 meetings, WSWP submitted an additional package of municipal
consultant comments and concerns particularly with the unresolved comments. The comments
from Harden (April 22, 2016) and Burnside (May 10, 2016) both refer to unresolved comments,
while the letter from Blackport (May 16, 2016) recognizes that all of Erin’s comments had been
addressed. WSWP requested that the full peer review package including the unresolved concerns
be brought to the Provincial Peer Review Committee at a meeting scheduled for June 15, 2016.

On June 13, 2016, the MOECC responded to the May 17, 2016 from WSWP, supporting the process
for the Provincial Peer Reviewers to hear the municipal concerns at the June 15, 2016 meeting and
outlining the Ministry’s process and expected timelines for concluding the peer review process.

A complete record of the following correspondence and documentation on the response to
Municipal Peer Review comments can be found in Appendix C.

Date Documentation

Jun/25/15 GRCA/LESPR response to the WSWP submission of municipal peer review
comments and advising of the intentions to use the comments to complete the
WQRA and commence the RMMEP

Jul/06/15 E-mail from WSWP requesting clarification on the process to complete the WQRA
and commence the RMMEP
Jul/24/15 Agenda to discuss start-up of the Guelph/Guelph-Eramosa RMMEP

Mar/09/16 Letter from GRCA/LESPR to WSWP including the March 7, 2016 response from
Matrix to Erin’s municipal comments, the March 4, 2016 response from Matrix to
the municipal comments from Guelph-Eramosa and Puslinch, a February 25, 2016
memo to WSWP with a proposed timeline to complete water quantity policy by
December 31, 2017 and an agenda to discuss these items at a meeting on April 1,

2016
Apr/01/16 Agenda and slide presentation from Matrix to present their response to the
municipal peer review comment submitted by WSWP on June 19, 2015
Apr/01/16 Municipal Peer Review meeting notes prepared by LESPR
Apr/07/16 MOECC letter of response to WSWP’s request for clarity of the municipal

consultation process for the Guelph/Guelph-Eramosa WQRA, WSWP’s concern
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about the timeline and that the WHPA-Q1 boundaries with a “significant” Local
Area Risk Assignment would be “set in stone” once the WQRA report was
finalized

May/17/16 Letter from WSWP to GRCA and MOECC including comments from Harden (April
22, 2016), Burnside (May 10, 2016) and Blackport (May 16, 2016) in response to
the comment provided by Matrix on April 1, 2016

June/13/16 Letter from MOECC to WSWP responding to May 17, 2016 letter from WSWP

Concluding the Municipal and Provincial Peer Review Process

OnJune 9, 2016 a cover letter, which included the agenda, a list of the outstanding concerns, and
outlined the process for discussion was sent under GRCA letterhead to all participants of the June
15, 2016 peer review meeting.

At the June 15, 2016 meeting, provincial peer reviewers, GRCA staff, municipal staff from the City
of Guelph and the Region of Waterloo, municipal consultants for the Townships of Puslinch and
Guelph/Eramosa and the Town of Erin, WSWP, and MOECC staff were present. The meeting was
chaired by the Lake Erie Region Source Protection Committee Chair. Each issue was presented,
discussed and provincial peer reviewers were able to ask questions and dialogue occurred
between municipal and provincial peer reviewers and other participants. Not all issues were able
to be addressed and a second peer review meeting was scheduled for June 30, 2016 to complete
the discussion. The June 15 and June 30, 2016 peer review meetings provided an opportunity for
municipal comments and concerns to be heard by the provincial peer reviewers.

The Provincial Peer Reviewers concluded the municipal peer review process with their August
2016 comments and determination that the Tier 3 study was “fit for purpose” and could move
forward without pause. The Provincial Peer Reviewers also commented on the need to consider
new information as it becomes available and look at opportunities for further studies to refine the
hydrogeological understanding and reduce uncertainties.

With the Provincial Peer Reviewer’s direction Matrix worked to update the 2016 Model Update
Appendix E that summarises the updates and revisions to the Tier 3 model as a result of the
municipal peer review process. Following peer review and sign-off of the 2016 Model Update
Appendix E Matrix then completed the draft Guelph/Guelph-Eramosa Water Quantity Risk
Assessment Report for final peer review and sign-off. On February 15, 2017 and March 8, 2017
Burnside and WSWP provided comments on the draft WQRA report, and on February 17, 21, and
28, 2017, respectively, the Provincial Peer Reviewers provided their review and sign-off of the
draft Guelph/Guelph-Eramosa Water Quantity Risk Assessment Report. On March 23, 2017,
MOECC provided a memo accepting the Guelph/Guelph-Eramosa Township Tier 3 Water Budget
and Local Area Risk Assessment in accordance with the provincial Technical Rules.

A complete record of the following correspondence and documentation on the conclusion of the
Municipal and Provincial Peer Review process can be found in Appendix D.
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Date

Documentation

Jun/9/16 Cover Letter for June 15, 2017 Peer Review meeting participants

Jun/15/16 Peer Review Committee: Meeting Agenda, List of Outstanding Municipal
Concerns, Presentation, Meeting Summary Notes

Jun/30/16 Peer Review Committee — Part 2: Meeting Agenda, List of Outstanding Municipal
Concerns, Presentation, Meeting Summary Notes

Aug/4/16 Provincial Peer Review Comments: A.R. (Tony) Lotimer

Aug/5/16 Provincial Peer Review Comments: David L. Rudolph

Aug/8/16 Provincial Peer Review Comments: H.R. Whiteley

Feb/15/17 Letter from R.J. Burnside on behalf of Township of Guelph/Eramosa and March 8,
2017 Email from Kyle Davis, Wellington Source Water Protection: review
comments on Draft Guelph/Guelph-Eramosa Water Quantity Risk Assessment
Report

Feb/17/17 Provincial Peer Review Final Sign-off: David L. Rudolph

Feb/21/17 Provincial Peer Review Final Sign-off: H.R. Whiteley

Feb/28/17 Provincial Peer Review Final Sign-off: A.R. (Tony) Lotimer

Mar/23/17 Memo from MOECC: Acceptance of the Guelph/Guelph-Eramosa Township Tier 3

Water Budget and Local Area Risk Assessment
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Appendix A

Guelph/Guelph-Eramosa Water Quantity
Risk Assessment Report Preparation

May 2013 through July 30, 2014



DRAFT

™ Matrix Solutions Inc.

TIER THREE WATER BUDGET AND LOCAL AREA RISK ASSESSMENT

Report Prepared for:
CITY OF GUELPH

Prepared by:
MATRIX SOLUTIONS INC.

May 2013
Breslau, Ontario

31 Beacon Point Court

Breslau, Ontario, Canada NOB 1M0
Phone: 519.772.3777 Fax: 519.648.3168
www.matrix-solutions.com
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James Etienne

From: Kyle Davis <KDavis@centrewellington.ca>

Sent: Wednesday, January 08, 2014 1:47 PM

To: James Etienne

Subject: RE: Rockwood and Hamilton Drive Tier 3 WQRA Introduction

Mark Paoli <markp@wellington.ca>

From: James Etienne [mailto:jetienne@grandriver.cal

Sent: Wednesday, January 08, 2014 1:42 PM

To: Kyle Davis

Subject: RE: Rockwood and Hamilton Drive Tier 3 WQRA Introduction

Sure.

Do you have his e-mail address?

jbe

From: Kyle Davis [mailto:KDavis@centrewellington.ca]

Sent: January-08-14 1:36 PM

To: James Etienne; Saidur Rahman

Subject: RE: Rockwood and Hamilton Drive Tier 3 WQRA Introduction
Thanks James. Would you please add Mark Paoli from the County to the invite also?
Thanks,

Kyle

From: James Etienne [mailto:jetienne@grandriver.ca]

Sent: Wednesday, January 08, 2014 1:18 PM

To: Saidur Rahman

Cc: Kyle Davis

Subject: RE: Rockwood and Hamilton Drive Tier 3 WQRA Introduction

| can make the switch to 10am. | have invited 10 people, although I only have confirmations from 6 people so far. | had
invited Aldo and Janice for their information but was not expecting all to attend.

jbe

From: Saidur Rahman [mailto:srahman@get.on.ca]
Sent: January-08-14 1:14 PM

To: James Etienne

Cc: Kyle Davis



Subject: RE: Rockwood and Hamilton Drive Tier 3 WQRA Introduction

Then | would suggest to start the meeting at 10:00 a.m. incase councill have some questions for Kyle. How mnay people
will attend the meeting?

Saidur

From: James Etienne [mailto:jetienne@grandriver.ca)

Sent: January-08-14 12:58 PM

To: Saidur Rahman

Cc: Kyle Davis

Subject: RE: Rockwood and Hamilton Drive Tier 3 WQRA Introduction

Hi Saidur:

[t looks like Kyle wants to start the meeting at 9:30. | can send out a revised meeting notice along with confirmation
that the meeting will be held in Brucedale.

Sincerely,

James

From: Saidur Rahman [mailto:srahman@get.on.ca]

Sent: January-08-14 12:38 PM

To: James Etienne

Cc: Kyle Davis

Subject: RE: Rockwood and Hamilton Drive Tier 3 WQRA Introduction

| can escape from the strategic planning meeting and | want to keep our meeting on as scheduled on 15th 9 to 11 a.m.
Still waiting for Kyle to confirm. Thanks.

Saidur

LY

Saidur Rahman, Ph.D., P.Eng.
Director of Public Works

T: 519-856-9596 ext. 109
F: 519-856-2240
www.get.on.ca

]

Please consider the environment before printing this email

CONFIDENTIALITY: This e-mail message (including attachments, if any) is confidential and is intended only for the
addressee. Any unauthorized use or disclosure is strictly prohibited. Disclosure of this e-mail to anyone other than the
intended addressee does not constitute waiver privilege. If you have received this communication in error, please notify
us immediately and delete this. Thank you for your cooperation.



From: James Etienne [mailto:jetienne@grandriver.ca]

Sent: January-07-14 3:34 PM

To: Saidur Rahman

Subject: RE: Rockwood and Hamilton Drive Tier 3 WQRA Introduction

Thanks Saidur:
I will wait to hear further.

jbe

From: Saidur Rahman [mailto:srahman@get.on.ca]

Sent: January-07-14 12:22 PM

To: Kyle Davis; James Etienne

Subject: RE: Rockwood and Hamilton Drive Tier 3 WQRA Introduction

Hello Kyle and James,

Belated Happy New Year. | left voice message for both of you. | asked changing the meeting in the afternoon on 15
January? Or another date?

We have strategic planning meeting with the council in the morning from 9 to noon. Kyle will be there too.

| just heard that there is a possibility of rescheduling our strategic planning meeting. Then our meeting will be on time.
Please stay tuned. | will confirm as soon as | know.

Regards,

Saidur

i ~

A

Saidur Rahman, Ph.D., P.Eng.
Director of Public Works

T: 519-856-9596 ext. 109
F: 519-856-2240
www.get.on.ca

From: Kyle Davis [mailto:KDavis@centrewellington.ca]

Sent: January-07-14 10:45 AM

To: Saidur Rahman

Subject: Re: Rockwood and Hamilton Drive Tier 3 WQRA Introduction

Hi Saidur,



On the 15th would work well after our meeting. Thank you for arranging that. | have done some driving around on my
own but find it useful to touch base with someone on the water staff also as | find they know the areas around the wells

very well.
Thanks and looking forward to seeing you on the 15th.
Kyle

Sent from my BlackBerry 10 smartphone on the Bell network.

From: Saidur Rahman

Sent: Thursday, December 19, 2013 3:18 PM

To: Kyle Davis

Subject: RE: Rockwood and Hamilton Drive Tier 3 WQRA Introduction

Thanks Kyle. | can arrange somebody will drive you to the sites on January 15th after our meeting or another date.
Please let me know.

P P P T P 8 B P P P P P

LY PP P P P i, LYY

VLGN

Saidur Rahman, Ph.D., P.Eng.
Director of Public Works

T: 519-856-9596 ext. 109
F: 519-856-2240
www.get.on.ca<http://www.get.on.ca/>

[GET Logo_approved_sml]

P

Please consider the environment before printing this email

CONFIDENTIALITY: This e-mail message (including attachments, if any) is confidential and is intended only for the
addressee. Any unauthorized use or disclosure is strictly prohibited. Disclosure of this e-mail to anyone other than the

intended addressee does not constitute waiver privilege. If you have received this communication in error, please notify
us immediately and delete this. Thank you for your cooperation.

From: Kyle Davis [mailto:KDavis@centrewellington.ca]

Sent: December-19-13 11:10 AM

To: Saidur Rahman

Subject: RE: Rockwood and Hamilton Drive Tier 3 WQRA Introduction

Thanks Saidur, looking forward to the meeting.

Also, are there any dates in January that might work for you or someone from your staff to meet and drive by the
Rockwood and Hamilton Drive wells?

Thanks,

Kyle



From: Saidur Rahman [mailto:srahman@get.on.ca]

Sent: Tuesday, December 17, 2013 1:53 PM

To: James Etienne; Martin Keller; pchin@matrix-solutions.com<mailto:pchin@matrix-solutions.com>;
dvanvliet@matrix-solutions.com<mailto:dvanvliet@matrix-solutions.com>;
Dave.Belanger@guelph.ca<mailto:Dave.Belanger@guelph.ca>; aldos@wellington.ca<mailto:aldos@wellington.ca>;
Janice Sheppard; Kyle Davis

Subject: RE: Rockwood and Hamilton Drive Tier 3 WQRA Introduction

Thanks James for your prompt get back and setting up the meeting. January 15 will work and all are welcome to our
Brucedale Office.

Regards,

Saidur

From: James Etienne [mailto:jetienne@grandriver.ca]

Sent: Tuesday, December 17, 2013 1:15 PM

To: Martin Keller; Paul Chin (pchin@matrix-solutions.com<mailto:pchin@matrix-solutions.com>); David Van Vliet
(dvanvliet@matrix-solutions.com<mailto:dvanvliet@matrix-solutions.com>); Dave Belanger
(Dave.Belanger@guelph.ca<mailto:Dave.Belanger@guelph.ca>); aldos@wellington.ca<mailto:aldos@wellington.ca>;
Saidur Rahman; Janice Sheppard; kdavis@centrewellington.ca<mailto:kdavis@centrewellington.ca>

Subject: Rockwood and Hamilton Drive Tier 3 WQRA Introduction

When: Wednesday, January 15, 2014 9:00 AM-11:00 AM (GMT-05:00) Eastern Time (US & Canada).

Where: TBD

Good afternoon Saidur and Kyle:

As discussed, | have invited a group to attend a meeting to allow Matrix Solutions to provide you with a presentation on
the Tier 3 Water Quantity Risk Assessment reporting for Guelph-Eramosa’s municipal water supplies at Rockwood and
Hamilton Drive. As noted on pages 75-76 and 88-89 of the December 2009 Grand River Tier 2 Water Quantity Stress
Assessment Report (http://www.sourcewater.ca/index/document.cfm?Sec=7&Sub1=68&sub2=5 ), this work is a
requirement of the Source Protection Water Quantity Technical Rules. However, Guelph-Eramosa Township does not
have to pay for the Tier 3 reporting as it is being completed by Matrix Solutions as an addendum to the City of Guelph’s
Tier 3 WQRA Report using MNR Water Budget Technical Studies funding.

Paul Chin from Matrix Solutions will provide the presentation and has supplied the attached executive summary from
the draft Guelph Tier 3 WQRA Report delivered to the City in May.

Paul has suggested the morning of January 15th for a presentation which could be held at the Guelph-Eramosa office in
Brucedale, Matrix Solutions office in Breslau or the GRCA’s office in Cambridge. Please let me know if this date is
suitable and which location would be most convenient to you.



Sincerely,

James B. Etienne, P.Eng.

Senior Water Resources Engineer

Grand River Conservation Authority

400 Clyde Road, Cambridge, ON N1R 5W6

Tel: 519-621-2763 ext. 2298

email: jetienne@grandriver.ca<mailto:jetienne@grandriver.ca>

<< File: Guelph Tier 3 Risk Assessment Executive Summary and TOC - 0513 draft.pdf >>



Matrix Solutions Inc.

ENVIRONMENT & ENGINEERING

Guelph/Eramosa Township

Tier 3 Water Budget and Risk
Assessment

Jan. 15, 2014 I l

Outline

Source Water Protection

Water Budget and Risk Assessment Overview
— Tiered Approach
— Tier 3 Methodology

Guelph Tier 3 Project Summary

Next Steps and Timeline

Data Requirements

Results presented in this document are I

1/16/2014 DRAFT far Discussion



Source Protection - Impetus

* Walkerton Tragedy
— 2,500 illness, 7 deaths

* Inquiry — O’Connor Report
— Drinking water focused
— Quality Management

< — Quantity Management >
* Ontario Clean Water Act (2006)
— to protect municipal drinking water sources

throughout Ontario

Source Protection Plan

Identify risks to municipal water quality and water

supplies, and create plans to reduce those risks.

Guided by Lake Erie Region Source Protection

Committee

— involves municipalities, farmers, businesses, industry,
residents and others

Lake Erie Source Protection Region

— four watershed areas: Grand River, Kettle Creek, Catfish
Creek, and Long Point Region

Conservation authorities (GRCA) co-ordinate the

development of scientific knowledge about water

issues, and facilitate the planning process. J&

#



Water Budget & Water Quantity Risk
Assessments

Guidance for water resource "
management professionals i

Assists source protection teams
in delivering the water budget
components of the Clean Water
Act

— Water Budgets

— Stress Assessments

— Delineating significant
groundwater recharge areas

www.waterbudget.ca

Results presenied in this document are

s
1/16/2014 DRAFT for Discussion

Water Quantity Assessments

* Framework

— Evaluate municipal water supply sustainability
e Current and Planned water demands
o Surface Water Intakes or Wellheads el

— Help managers understand risk

* Approach
— Tiered Approach
— Screening tools = detailed water budget tools

Resulls presented i this docuiment aie ,‘

DRAFT far Discussion
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Water Budget Components

Qp

Unsaturated
Zone

Watertaple

QGW-R

I

Water Budget — Tiered Assessment
Process e

Tior 3: : TypeLElorhi
o,

3D GW Flow or Canili Mo .

Wator Quanily

500-1,000 km?

Tiar 2:
30 GW Flow or Continuous SW Flow Model Subwatershed

(Rafined. Supoly. Demand, Stross Asstissmant)

Incressing
Certainty

|

increasing Model
e :
Sy Tier 1:
Refined Spatial GIS Water Budael ar Equivalent
Scale | iSupply, Dumand, Stress Assesamont) Subwatershod

Conceptual Water Budget
(Characterization & Visualization)

) Results presented in this document are
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Conceptual Water Budget -
Characterization

« Understanding and interpreting existing
data is critical to project success

« meteorology, geology, hydrology and
hydrogeology

1?I=lrlrl‘l-r‘;] |

P Aemmage vy € s o

#5500

Tier 1 and Tier 2
Water Budgets

Watershed-scale studies to

characterize: Upper
— surface water Speed -
— groundwater supply Moderate
— water demand Stress Level

Identify subwatersheds
with moderate or
significant hydrologic stress

haves
Irpvm Kot Mol pae Put=dom by Bros
e (1mew Lramine

AP mr e S NP b o
P PP N LIRIE PN

Projects require:
— Watershed Characterization
— Water Demand Analysis

— Surface Water and Groundwater
Modelling

1/16/2074 Resulls ,



Tier 3 Water Budget and Risk

Goal: Assessment
- Assess the ability to meet future _ _——
water quantity requirements under e~ e, T

scenarios:
1. increased demand
2. projected land development
3. drought conditions

- Highly detailed numerical models

Where?

- Tier 2 Assessment with a Moderate
or Significant stress level

- Historical issues with water sources
meeting demand

Focus shifts from subwatershed
analysis to wellhead analysis

Results presented in this document are
DRAFT for Discussion
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Tier 3 Local Area Risk Assessment
Methodology

1. Develop the Conceptual and Numerical Tier Three
Assessment Models

2. Characterize Municipal Wells and Intakes
Estimate the Allocated Quantity of Water

Identify and Characterize Potential Drinking Water
Quantity Threats

Characterize Future Land Use
Characterize Other Water Uses
Delineate Vulnerable Areas

Evaluate Risk Scenarios

. Assign Risk Level

10. Identify Drinking Water Quantity Threats

o

0w N oW

Resufts presented in this document are
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GUELPH TIER 3 PROJECT SUMMARY

Vo

s ———]

Guelph Tier 3 Study Objectives

Develop database of regional and local
hydrogeologic information;

Develop a watershed-scale, three-dimensional,
conceptual geological model built upon previous
work;

Develop a calibrated groundwater flow model;

Apply the flow model to estimate water budget;
and

Evaluate scenarios as required by the Province as
part of the Tier 3 Assessment




Study Area
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Adjacent Tier 3 Studies

"GUELPH
MODEL"

REGION OF WATERLOG
MODEL"

1/16/2014

Tier 3 Local Area Risk Asses_sménf
Methodology

1. Develop the Conceptual and Numerical Tier Three
Assessment Models

2. Characterize Municipal Wells and Intakes
Estimate the Allocated Quantity of Water

ldentify and Characterize Potential Drinking Water
Quantity Threats

Characterize Future Land Use
Characterize Other Water Uses
Delineate Vulnerable Areas
Evaluate Risk Scenarios

. Assign Risk Level

10. Identify Drinking Water Quantity Threats A
' Results presented in this documerit ate

171672014 DRAFT for Discussion
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Field Studies (2008/09)

Streamflow Monitoring (spot baseflow)
— ~30 locations, 3 rounds

 Drilling
— 11 locations

Objectives
» Bedrock Geological Characterization (Vinemount,
Gasport)
» Overlying Aquifer/Aquitard
* Establish deep groundwater monitoring wells
outside of the City of Guelph

* Assess hydraulic controls on deep bedrock
groundwater flow system

Resuits presentad v thrs document are

/1
1/16/2074 DRAFT for Discussion

Field Program Drllllng Locations

® 10 Boreholes drilled through : S
bedrock aquifer system and into
underlying Cabot Head shale
(depths of 60-145 m)

B Step-off overburden wells

® Geophysical logging (gamma,
cond., televiewer, video)

® Coring at 3 sites (funded by OGS)

® Additional 11th borehole (cored)
mid-way between Cambridge and
Guelph (funded by OGS and City of
Guelph)

Results presented m s do

y 504
171672014 DRAFT for (ISTUSSIO




Identified nghly Permeable Zones
Gasport Ref. Quarry
Formation Member

1/16/5014 gl -m“mmr in this document are
! :JJ‘ \ET for Discussion

Multi-Level Installations

* 10 boreholes
« Detailed water levels (9 to 28 ports per site)
* Geochemical sampling
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Interpreted Groundwater Flow- Gasport Formation
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Conceptual Model Cross-Section
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Groundwater Flow Model

1/16/2014

Groundwater Model Chronology

1999 2006
o City of Guelph * Guelph-
Water Supply Puslinch
System Study. Groundwater
Gartner Lee. Study (Golder).
(MODFLOW) FEFLOW
2003
o Arkell Springs 2010-2014
Groulnd;va';er « Tier Three Water Budget and
(Sggrptr\\/ertll.‘eg) Local Area Risk Assessment
: (AquaResource/Matrix and
MODFLOW Golder), FEFLOW
1/16/2014 Results ptesented in this document are F
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Model Calibration

* Matching model-predicted results against
field/observed data:
— Observed water levels in wells
— Groundwater discharge in streams

* Transient calibration
— Pumping tests at the municipal wells
— Long-term patterns of water levels in wells

* |terative process
— updated hydraulic parameters until we reached a

suitable match to each set of data /‘
Results presented in this document are

11567901 )
/76/2014 DRAFT for Disciission

Transient Calibration — Long Term

« Aim — match the magnitude of the water level fluctuations in

the wells
Arkell 1 - Simulated vs. Observed Depth to Water

Results presented ui ihis document are

p
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Tier 3 Local Area Risk Asséssment
Methodology

1. Develop the Conceptual and Numerical Tier Three

Assessment Models

2. Characterize Municipal Wells and Intakes
Estimate the Allocated Quantity of Water
Identify and Characterize Potential Drinking Water

o

Quantity Threats

L 0o N o !

1/16/2014

Characterize Future Land Use
Characterize Other Water Uses
Delineate Vulnerable Areas
Evaluate Risk Scenarios
Assign Risk Level
10 Identify Drinking Water Quantity Threats

Resuilts presented in this document are
DRAFT for Discussion

-

2. Characterize Municipal Wells

Municipal
Pumping Well

Pumped
Water Level

Top of Well
Screen

1/16/2014
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Guelph/Eramosa Wells

. . Average Annual | Average Annual
Permit Permitted i i
Well Name . Reported Taking | Reported Taking
Number Capacity (m?/d)
(2008) (m3/d) | (2012) (m?/d)
Hamilton Drive Wells
Cross Creek Well 91-P-2034 812 91 109
Huntl
untington Estates 03-P-2295 916 90 128
Well
TOTALS 1,728 181 237
Rockwood Wells
Well #1 (TW# 1-67) 0823-7BTHTK 286 419
Well #2 (TW# 1-76) (set to expire e 217 421
ell #2 { - 31/03/2018)
TW3/02 1,313 411 339
TOTALS 3,278 914 1,179

Results presented i this document are

1/16/2074 DRAFT for Discussion
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Hamilton Drive Monthly Total Pumping
2004 to 2012

60D — —

Blue Fores Well
Crozs Greek Weil
Hununglon ExAales Wedl

500

440

o i 2005 Il)i,. HLJ Jl[rl‘ i .;TP,‘E;.I"‘ .'
|

| Fumping f | .:
Dals T |
| Not Avatable L) | |
(IR N O l |

i Blus ¥ srast YWall Dedumimpws tuined = } 1l I} j :I | I |I |I
o . Dac 2004 lI il || ]‘ | | 1 LA
2 3 = zZ % ® % 2 g oL oL oL R OM X OXN OZ & o5 0B C O D oL U@ 0o
2 2 T 9 ¢ € & & ’g % 5% T = E %_i s ¢ B X2 T 5 & ® ¢ 5 % m % £ B2 %
j‘e/gmf 35 3 8 8 3 F ResBishednibuinddotuknzed T 2 2 85 2 5 &6 2 2 26
i

DRAFT foPB}cyssion




Rockwood Monthly Total Pumping
- 2004 to 2012

1800 Gizvon Steel Wells (Combined)
—- el 1 {TW1.60)
— Wea 2 (TW1-78)
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3. Estimate Allocated Quantity of Water

Urban Centres
2006 2011 2016 2021 2026 2031
== ———r ] =Mk h— — i — i
Total Population ' 3,790 4,510 5,180 5610 6,050 6,150
Househoids 1310 1,540 1,750 1,880 2020 2,060
ST S e i oo e o

.-.r T4 gm County OMcal Fuan :
1/16/2014 8, 1009 (Lawt Revision Aprd 22, 2013} DRAFT for Disciission Page -14-




Tier 3 Local Area Risk Assessm-e-nt
Methodology

1. Develop the Conceptual and Numerical Tier Three
Assessment Models

2. Characterize Municipal Wells and Intakes

3. Estimate the Allocated Quantity of Water

4. Identify and Characterize Potential Drinking Water
Quantity Threats

5. Characterize Future Land Use

6. Characterize Other Water Uses

7. Delineate Vulnerable Areas

8. Evaluate Risk Scenarios

9. Assign Risk Level

10. Identify Drinking Water Quantity Threats A
Results presented in this document are
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4. |dentify and Characterize Potential
Drinking Water Quantity Threats
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5. Characterize Future Land Use
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6. Characterize Other Water Uses
s : £/ F5 N/

Hanion
Creek, Stream Temperature
1 Classification
Coot Water
B —— Cald Water
1 1S dosumg 2" | —— Warm Water
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Tier 3 Local Area Risk Assessment
Methodology

1. Develop the Conceptual and Numerical Tier Three
Assessment Models

2. Characterize Municipal Wells and Intakes
Estimate the Allocated Quantity of Water

Identify and Characterize Potential Drinking Water
Quantity Threats

Characterize Future Land Use
Characterize Other Water Uses
Delineate Vulnerable Areas
Evaluate Risk Scenarios

Assign Risk Level

10 Identify Drinking Water Quantity Threats A
Results presented in this document are
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7. Delineate Vulnerable Areas

* WHPA-Q1
— delineated as the drawdown cone of the municipal wells
when pumping at allocated rates compared to non-
pumping conditions
— Intersected with drawdown cone from all other
consumptive water users

— 2 m drawdown contour based on seasonal fluctuations

* WHPA-Q2

— WHPA-Q1 plus any area where a future reduction of
recharge would have a measurable impact on water levels
at the municipal wells

* Local Area is derived from WHPA-Q1 and WHPA-Q2

Results presented in this document are

- DRAFT for Discussion
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Impact of recharge reductions on
water levels at municipal wells
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8. Evaluate Risk Scenarios

Model Scenario Detalls
Municipal
Pumping

i Time Perl
Scenario me Period Land Cover

Maodel Simulation

Period for which
é :I“"‘a;e and stream ] - o o _— Existing Land Cover
ow data are xisting xisting teady-state, Average Annual Recharge o .
available for the Local & Existing Pumping
Area (2008)

5 10 year drought = T Transient (1960-1970); Monthly Average & Drought
period € J recharge rates (GAWSER} Climate
Planned or existing  Plannedplus  Groundwater Recharge
G(1) plus committed Existing plus  Reduction and Increase in
Pt?rlod for which (Official Plan) Committed Demand ) Steady- Planned Land Cover
climate and stream Planned plus  Groundwater Discharge state, & Pl dP .
G(2) flow data are Existing Existing plus  Reduction from Increase  Average gnneaRumping
available for the Local Committed in Demand Annual
Area (2008) Planned or existing Recharge Average Climate
" v Groundwater Recharge
G(3) plus committed Existing .
o Reduction
_ {Official Plan)
Planned or existing | Planned plus = Groundwater Recharge
H(1) plus committed Existing plus  Reduction and Increase in = Transient
. (Official Plan} Committed Demand (1960-
10 year drought Planned plus = Groundwater Discharge  1970); Planned Land Cover
H(2) period Existing Existing plus  Reduction from Increase ~ Monthly & Plan ping
Committed in Demand recharge
Planned or existing rates
H(3) plus committed Existing (;gzﬂ:g:v:ter Recharge (GAWSER)
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Model Predicted [ar Safe Additional Available) Drawdawn {m)

Scenario Results - Drawdown
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9. Assign Risk Level

Drawdown at Municipal Wells Low Low
Impacts on Groundwater Moderate (as pumping High
Discharge to Cold Water Streams increases already

> 20% permitted)

Impacts on Groundwater Moderate Low
Discharge to Cold Water Streams

10-20%

Impacts on Groundwater Moderate High
Discharge to Provincially

Significant Wetlands

Local Area tentatively assigned a Risk
Level Of MOdgﬂaltgnred w1 s document are

i DRAFT for Discussion

10. Identify A~ A
Drinking Water > Al
Quantity Threats /
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Implications of Water Quantity Risk
Level

* For Local Areas with water quantity risk level

1/16/20714

of:

— Significant - a Risk Management Measures
Evaluation Process is conducted under the Clean
Water Act.

— Moderate — no requirements under the Act

Results presented in this document are ;

DRAFT for Discussion

£

B

10. Identify Drinking Water Quantity Threats

1/16/2014

0w N W,

Tier 3 Local Area Risk Assessment
Methodology

Develop the Conceptual and Numerical Tier Three
Assessment Models

Characterize Municipal Wells and Intakes
Estimate the Allocated Quantity of Water

Identify and Characterize Potential Drinking Water
Quantity Threats

Characterize Future Land Use
Characterize Other Water Uses
Delineate Vulnerable Areas
Evaluate Risk Scenarios

Assign Risk Level

A

Resuits presented in this document are
DRAFT for Discussion



Water Budget Models — Risk
Management Tools

* Risk Management Measures Evaluation Process
* Water Resource Management

* Monitoring Planning

* Permit to Take Water Applications

* Capture Zones / Well Head Protection Areas

* Contaminant Transport Analysis

* Environmental Impact Assessments

* Land Development Planning

e Climate Change Impact Evaluation

Resufts presented in this document are }

1/16/2014 DRAFT for Discussion

NEXT STEPS

Resulls presented 1 this document are .A

1/16/2014 DRAFT for Discussion



Next Steps and Timeline

Gather additional data and information

Complete characterization (end of Jan)
» Update model and check calibration (mid-Feb)
Conduct Risk Assessment (end of Feb)
Complete Tier 3 Report (end of March)

Results presented in this document are p‘

DRAFT for Discussion

1/16/2074

Data Requirements

* Municipal Well logs and completion details
* Water level data
* Maintenance records, testing reports

o Safe Water Level
— Minimum water elevation that can be sustained

* Population Growth Estimates - 2031
* Determine Allocated Rates
e Confirm Future Land Use

Restilts presented in this document are

1/16/2014 DRAFT far Discussion



City of Guelph Tier Three Water Budget
and Local Area Risk Assessment

Peer Review Meeting
May.9, 2014

—GUeph.  a matrixsoutions o X 0ntario

flerenc:

Guelph Tier Three Process

Risk Assessment
Project Inltlated - e Peer Reviewed -
2008 May 2013
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Conceptual and

Numerical
Models

* Peer Reviewed - Aug
2011



Guelph Tier Three Process

Risk Assessment

Project Initiated - « Peer Reviewed -
2008 May 2013
Conceptual and Guelph/Eramosa
Numerical Twp Tier Three
Models e Initiated — June 2013
* Peer Reviewed - Aug » Conceptual and
2011 Numerical model
updates
¢ Characterized
Municipal Wells
* Guelph Risk

Assessment Re-run

» Updates Completed for Rockwood/Hamilton Drive
— Conceptual Model

— Numerical Model

* Characterized Municipal Wells
— Allocated Quantity of Water
— Safe Additional Available Drawdown

* Risk Assessment Results
— Drawdown
— Impacts to Other Water Uses
— Updated Risk Level Based on Revised Guidelines for Other Water Uses

* Delineation of Surface Water Vulnerable Area, IPZ-Q
* Updated merged Guelph/Cambridge Local Areas
» Remaining Work and Timeline



UPDATES COMPLETED FOR

ROCKWOOD/HAMILTON DRIVE

Study Area
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Conceptual Model Updates

Hamilton
"

Drive

_Rockwood

WEST

Drumlinized Till Plain
.}

[ | overburden material Guelph Formation / Stone Road Member
— Fine-grai diment (diami of the Eramosa Formation
|:] ti|||n§i|?raa|:3 (;I:Izs)lmen (diamict Reformatory Quarry Member of the

Eramosa Formation
Vinemount Member of the Eramosa

I:I Coarse-grained sediment (sand
Formation

and gravel)

1l

EAST

Paris Moraine

Goat Island Formation

Gasport Formation, Irondequoit
Formation, Rockway Formation,
and Merriton Formation

Cabot Head Formation



Conceptual Model Updates - Rockwood

Revised Top of Bedrock Surface:

e Cross-section analysis revealed inconsistencies in
representation of penetration and continuity of
buried bedrock channels near and NE of
Rockwood

e New surface developed and layers updated

— Re-picked borehole lithology from BH records/WWRs

— Control points added along inferred buried channel
thalwegs to capture continuity and depth

* Infill reinterpreted to be coarse grained
— based on OGS drilling

Conceptual Model Updates - Rockwood

Revised Top of
- Bedrock Surface:




Conceptual Model Updates - Rockwood

Revised Top of

Bedrock Surface: New Surface Deeper

Compared to previous
surface

G Mursipal Supply Well

Top of Bedrock Plcha (AQR)

Duced clarne! Iham) 000 10! prat
Data Source

A Guerh T3 Sudy Vet

BB 0G5S Coiehole
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Revised Top of :
Bedrock Surface: o 5 : New Surface Deeper

FEFLOW Update Area -

B Wyt Gy

— I erreed Bediio Thalneg \

Antel Diman v

T Oy ol Gt By

Mus <yl Dogneary

New Surface Shallower

tasunen Bitween Godser ant
FEFLOW Top of Bedrock Surfaco
[
I ACR bc.: FEFLOW by 50 m
B A2R v e FEFLOW Ly, 30 m
B AOR above FEFLOVI b/ 20
[ | ADRabo.s FEFLOWE, 18 m
l AOR ascre FEFLOW by 5 m ’J
AQR 31 5 m FEFLOW
AGR bewan FEFLOW b, 51

B AcH belas FEELOW b, 204

o I AQR teioa FEFLOW by 53 im0
I ACK beca FEFLOW by >=50 e

[ 1k
— —




Conceptual Model Updates - Rockwood

Revised FEFLOW LAYERS — Previous FEFLOW Representation

. F & “ o
f ) v . A2 v vd wvwr

E levation (MASL)
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Distance (m)

Elewation (m£SL)

Distance (m)



Conceptual Model Updates — Hamilton

* Gasport sub-crop moved
west

* Vinemount Windows
reduced

Numerical Model Updates

« Revise model layer elevations to ensure consistency with
conceptual model

e Bedrock valleys updated

» Update hydrogeologic zones
— Bedrock valley infill - fine grained to coarse
— Vinemount hole under Guelph Lake reduced
— Sub-crop of Gasport moved westward



Numerical Model Updates

» Added Rockwood Bernardi (Well 3)

« Update pumping rates for RW/HD
— Existing (2009-2010 avg)

Rates (m3/day)

Existing Demand

Community | Municipal Well Ill/:zar):‘:rirt\:en; (Average 2009 to
2010)

Station St. 1 Middle Gasport 283
Station St. 2 Middle Gasport 1,965 262
Reckivood Bernardi (Well 3) Upper to Middle Gasport 1,310 422
Total 967
] Cross Creek  Upper to Middle Gasport 812 87
Halmllton Huntington Upper to Middle Gasport 916 92
Pl Total 179

Numerical Model Updates

Head Calibration Targets:
» 11 additional observation points

Whole Model Updated

Steady-State Calibration Stats:

Mean Error -0.3m
* Entire Model: Unchanged Root Mean Squared 5.7 m
* Hamilton Drive area: Unchanged Normalized RMS 21%
Rockwood Area m Updated
5 .
Rockwood area: Mean Error -1.1m -14m
Slight decrease in water levels Root Mean Sq 6.6 m 6.8m

Normalized RMS 6.0% 6.1%



Numerical Model Updates

Baseflow Calibration Targets:

* Minor Decreases in
Chilligo/Ellis and Hopewell
Creeks

— Due to moving sub-crop of
Gasport

— Still close to the high baseflow
estimates

e Minor Increases in Eramosa
River
— Due to bedrock valley updates

 Verification of transient groundwater levels in HD
— 2008 to 2012

. . 3320 44
Hamilton Drive: 3943
3318 3342
MW2S 101
3316 1 .T. 3340
3338 _
= 3314 3338 E
E I 3337 ¢
E 3312 || Iy 1336 “E
1m —=< H A /\ | aas 2
‘; 3310 T I [ | a4 2
g 3333 %
E 3308 3332 3
--.é 333.0 3
3329
3304 | 3928
3327
302 S-MW2SWL  —MW2S Simulaled W e
3325
3300 3324

1an-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan:13



Numerical Model Updates

« Verification of transient groundwater levels in RW
— 2008 to 2012

0 3
Rockwood:
- Heights above logger ,  “. .
Bernardi Well 2 A o s e g 25% “ e
25 2 A e 1 o ¢ '-.b‘ < T AL o %qy,ﬂf* .\f-‘ PIRAES 2
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CHARACTERIZE MUNICIPAL WELLS



Determine Allocated Rates

Maximum e ) Allocated Rate —
h Existing Committed ,
Permitted B c Existing plus
A Rate Rate .
Rate (m3/day) (m3/day) Committed
(m’*/day) m’/day)
Hamilton Drive

Cross Creek Well 812 87 3 90

Huntington Estates Well 916 92 3 95
Total 1,728 179 6 185

Rockwood

Station St. Well 1 (TW1-67) 283 62 345

Station St. Well 2 (TW1-76) 1995 262 62 324

Bernardi Well 3 (TW3-02) 1,310 422 62 483
Total 3,275 967 185 1,152

* from PTTW

® 2009-2010 average rate

¢ from 2020 growth projections (Watson and Associates Economists Ltd. 2011)

Note: the values presented represent the final rounded values and any apparent discrepancies in
summation are an artifact of this rounding.

Determine Allocated Rates

RW/HD Existing Demand:
« Based on average demand from 2009 to 2010

« Time frame aligns with available WL data and reference data used
for municipal growth forecasts

RW/HD Committed Demand:

e Estimated using forecasts from a 2011 Water Use Study

« Demand forecasted until the year 2020

* Increase in pumping was distributed equally among municipal wells




Determine Safe Additional Available

Drawdown

Municipal
Pumping Well a7

=yl ==z

ssssssmsssssnan .

Pumped |—
Water Level

Safe Additional
— Drawdown=7.5m

Water Leve! Elgvaton (masl)
£8
—

Top of Well 435 | k
Screen 434 I | Safe Water Level Elevation
433 ,' =434,75 masl

w*

0‘>°1 3ot »t

]

‘ ) Pumping

i ' | Records
& N ':f-fﬁw.-;-r‘ik'* r"a

Determine Safe Additional Available
Drawdown

Top of Open
Ground Bedrock Current
Surface Borehole Intake
Elevation | Bedrock | Interval | Elevation Available

Average

fe Wat
Pumped Additional Safe Water
Water Level Level Based

-201 Oon?
(m asl) Elevation | (m asl) o Drawdown

{m asl) ozl (m)
Dapth Below Ground Surface (m,

Hamilton Drive

Cross Creek 311.7 302.6 320.2 303.6
well 351.4 21.3 - i~ ot (475 16.6 Intake
Huntington 303.0 303.3 321.6 304.0 Top of Open
Estates Well EEL LY 31 [35.1) [34.9] [16.5) [34.1) 176 Bedrock
Rockwood

i ey 3245 3323 3485 3255 Top of Open
Wwell 1 361.0 6.9 : : ‘ i 23.0

36.5 28.7 12.5 35.5
(TW1-67) [36.5] [28.7] [12.5] [35.5] Bedrock
station St. 3226 3336 3506 3236 Top of Open
Well 2 361.0 6.3 : . ‘ : 27.0

384 27.4 10.4 374
(TW1.76) [38.4] [27.4] [10.4] [37.4) Bedrock
Bernardi Well 3 — — 316.7 325.3 333.9 317.7 16.2 Top of Open

(TW3-02) [43.7] [35.2] [26.5] [42.7) 7 Bedrock



Rockwood Land Use Changes

* Planned development in 77N
Rockwood (Official Plan) \,  land Use Change

RISK ASSESSMENT RESULTS



Maximum Drought Drawdown

Changes at Guelph Wells, and RW/HD Results:

Safe Additional Previous

Available Simulated
Drawdown Maximum
(inc. Well Drawdown
Losses) | (m)
City of Guelph
Arkell 1 1.9 ‘ 1.7
Carter Wells 2.3 1.9
Emma 4.7 (originally 4.2) 3.7
Water Street 9.3 " 8.5
Rockwood
Station St. 1 23.0 -
Station St. 2 27.0 -
Bernardi 16.2 -
Hamilton Drive
Cross Creek 16.6 -
Huntington 17.6 : -

4 /H ki
'\ Marden mmmﬁm
4 v S N A

Cross Cresk |

New
Simulated
Maximum

Drawdown

(m)

18
2.1
4.2
8.6

3.2
3.2
6.4

2.9
2.6

Smﬁm.s_t.':'_'igg___j..ur ---- =

wayod |

[
Arkel's, Arkell 14 |
Arkell 15 @ ‘{:{eﬂa [
L Arkell 1 - Arkal] |
|

[

|




Impacts to Other Water Uses

Reduced Groundwater Discharge (>10%)

Previous New

Surface Baseflow . Basefiow
Previous New

Water Description Reduction % - Reduction % .
. Risk Level . Risk Level
Course [Scenario [Scenario

G(2)] G(2)]

South Branch

B'”Z rSeper'lngS — At 28 Side 31.2% Significant 30.1% Moderate
Rd.
- . At Kossuth Rd. 9.8% Low 10.4 % Moderate
Chilligo/Ellis At Welli
Creek RZ |;2gton 328% Significant 38.8% Moderate
At W:at(:krf owl 12.6 % Moderate 13.3% Moderate
Hanlon Creek :
SouLhw':/n:. & 15.4 % Moderate 16.5% Moderate
None None
T"C’rr:;"fe At Stone Rd. 413 % (not 41.4 % (not
coldwater) coldwater)

Impacts to Other Water Uses

Water Table Decline Below PSWs [> 1m; Scenario G(2)]:
* Marden South Complex

» Ellis Creek Complex

* Guelph North-East Complex

 Clythe Creek Wetland (updated from previous draft)

The model’s prediction of water table drawdown near PSWs is uncertain
due to:

1) coarse representation of shallow gw flow and wetlands
2) use of regional surficial geology mapping
3) the uncertain extent and thickness of the Vinemount aquitard

As a result of the potential impact to wetlands, Local Area is assigned
Moderate Risk Level (unchanged from previous draft).



Impacts to Other Water Uses

Updated Risk Level Based on Revised Guidelines for
Other Water Uses

* New Risk Level = Moderate

 Previous Risk Level = Significant

Recent MOE guidance indicates that the highest
Risk Level associated with impacts to other water
uses is now ‘Moderate’, when only the Allocated
Quantity of Water is considered.

DELINEATION OF SURFACE WATER
VULNERABLE AREA, IPZ-Q



Eramosa Surface
Water Intake and
Contributing Area

Surface Water Vulnerable Area, IPZ-Q

IPZ-Q:
1) Drainage area that contributes surface water to the
Eramosa intake (Arkell Recharge System)

2) Area that provides recharge to an aquifer that
contributes groundwater discharge to the drainage area

 Previous draft included 1)
« Now ‘IPZ-Q’ includes both 1) and 2)

« Particle tracking tools in FEFLOW groundwater model
used to delineate 2)



Surface Water Vulnerable Area, IPZ-Q

UPDATED MERGED
GUELPH/CAMBRIDGE LOCAL AREAS
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REMAINING WORK AND TIMELINE

Project Completion

* Items to be completed:
— Rockwood/Hamilton Drive Characterization Report
and Numerical Model Update Memos (May 31)
* Needs to be reviewed and provide comments
— RW/HD Allocated Rates and Safe Water Levels
accepted by Guelph/Eramosa Township (May 20)
— Finalize Guelph Water Budget and Local Area Risk

Assessment Report (May 31)

« Need to confirm previous comments have been addressed,
and review new material



Questions / Discussion



Guelph - ROW/Cambridge Tier Three
Model Integration

M. Matrix Solutions Inc.

Tier Three Models

GUELPH

9 R ODEL

REGIONAL
MODEL




Model Comparison Memo

. Model Structure

* Boundary Conditions

* Hydrogeologic Layers and Properties
* Flow Solution Comparisons

Model Structure

* Mesh generation process used same input
features (i.e., lakes, rivers, and production wells)

» Vertical discretization

— ROW and Cambridge models have more overburden
layers (13 and 7)

— Guelph has 3



Unit
_Tvoe

Interpreted Units

Regional Cambridge

Aquilard_| Whilllesey clay {surficial geology) 1 1
Aquifer | Whittlesey sand
m Wentworth Till (may contain abundant stratified 2
Aquitard drift) ) 182
Aqui Qutwash deposits (mainly Grand River valley
quifer
ouiwash) 3 f
Aquilard_| Fine grained deposits in Grand River valley ]
Aquitard Uppgr Maryhl'll Till, Port Stanley Tili, Tavistock Till, 3 4 3
| Mornington Till etc B _ T
. Upper Waterloo Moraine Stratified Sediments and
- Aguifer equivalents 4 5 Not present
_%) Aquitard | Middle Maryhill Till and equivalents 5 Mel present |
s Aquifer MldQIe Walerloo Moraine Stratified Sediments and 687 5 Not present
el equivalents B | Bt
© Aquitard | Lower Maryhili Till and stratified equivalents 6 Mol present
2 . Lower Waterloo Moraine Sediments or Catfish
(@] Aquifer Creek Till Outwash 9 Not present | Not present
Aquitard | Upper/ Main Catfish Creek Tili 6 !
Aquifer | Middle Catfish Creek Stratified Depasits 10 Nol present | Not present
Aauitard | Lower Catfish Creek Till -]
. Pre-Caltfish Creek coarse-textured
! A_qwffr _glaciofluvialfiacustrine deposits - il 7 i Nof presei
Aquitard Canpmg Dr|f! (till, asso_mated fine-textured 12 Not present | Not present
glaciolacustrine deposits)
Aquifer Pre-Canning coarse-textured
q glaciofluvial/glaciolacustrine deposits 13 7 Not present
Aquitard | Pre-Canning goarse-texiured fill
Contact | ko ctured bedrack and overlying basal
Zone rac urerd e ;og an 'lover ying basa 14 8 4
Aauifer uncansolidated deposits
Aquifer Bois Blanc Fm. Layers 15-21 | Nol present | Not present
Aquifer Bass Island Fm. west of Nol preseni | Not present
Roultad Waterloo
quiter, i Moraine
Aquitard Salina Fm, (not present east Nol present | Not present
_6 of Moraine)
= Aquifer | Guelph Fm. & Stone Road Mbr, Eramosa Fm 15 9 5
8 Aquifer/ Eramosa Fm; Reformalory Quarry Mbr 16 10 6
o Aquitard '
Aquitard | Eramosa Fm; Vinemount Member 17 1 7-8
Aquifer/
Aquitard Goat Island Fm. 18 12 10
Aquifer Upper Gasport Fm. 19 13 11
Aquifer Middle Gasport Fm. 20 14 12
Aguifer Lower Gasport Fm. 21 15 13
Aquitard | Cabot Head Fm. Not present | Not present 14

Feature

BC Type

Regional Cam ge

Guelph

Aerial Recharge GAWSER based  GAWSER based  GAWSER based

Recharge

' Rivers, Type 1 Common inputs: stream — Equivalent Equivalent _Equivale_r\t'

Lakes network, DEM

Municipal Well Common between: Reg- Equivalent Equivalent Equivalent
Wells Cam (WRAS Db) within overlap
Non- Wl Common betvzae: Reg- Equivalent Equivalent Equivalent .

Municipal Cam (GRCA PTTW Db) within overlap

Wells




Hydrogeologic Properties

* Material
distribution and
properties are
equivalent where
there is overlap

Flow Solution Comparisons

In overlapping areas between the Guelph and
Cambridge models:
* Permits to Take Water

— Check water budget on non-municipal PTTW

» Groundwater flow divide
— Estimate based on head contours and particle tracks

e Compare predictions
— Cambridge northern boundary condition update



Permits to Take Water

Check water
budget on non-
municipal
PTTWSs within
polygon for
both models

9,014 m3/d
and

9,026 m3/d

Check hydraulic
head contours
for both models

Guelph Model
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Groundwater Flow Divide

Check hydraulic
head contours
for both models

Guelph Model | .

Particle Track in (’J
both models

from same
locations




Groundwater Flow Divide

!

Particle Track in Al I S—
e selph Model
both models L - W 'Od? 4
from same E“
locations
L M “ Y Y
| L M o .
Cambric_igé M?ﬂ\al 7 st ¢
e

Compare Predictions —G(2) Scenario

* Cambridge uses heads from Guelph base case for
future scenarios

» Update Cambridge Model boundary conditions
using Guelph G(2) model-simulated heads

* Max change in Cambridge Wells < 10 cm

i Update Cambridge
‘ Model BC .



Compare Predictions

Well Field Conslt_id | Head No Update Head With Update | Head Diff
Shade's Mill G39 271.54 271.52 0.02
Clemens Mill G17 272.34 272.29 0.05
Clemens Mill G18 270.34 270.29 0.05
Clemens Mill G16 284.50 284.41 0.09
Dunbar Road P6 274.75 274.74 0.01
Middleton Street | G2 250.39 250.39 0.00
Pinebush P11 290.49 290.42 0.07
Willard G15 259.01 259.00 0.00
Middleton Street | G1 252.33 252.33 0.00
Clemens Mill G6 280.43 280.37 0.06
Pinebush P9 286.46 286.40 0.06
Pinebush P17 291.99 291.91 0.08
Hespeler H5 290.88 290.85 0.03
Middleton Street | G1A 252.85 252.85 0.00
Middleton Street | G14 253.96 253.96 0.00
Pinebush P10 289.10 289.03 0.07
Middleton Street G3 252.11 252,11 0.00
Shade's Mill G7 280.89 280.87 0.02
Hespeler H3 283.15 283.10 0.05
Hespeler H4 295.26 295.23 0.03
Elgin Street G9 275.23 275.23 0.01
Pinebush G5 288.07 288.02 0.05
Pinebush P15 286.56 286.50 0.06
Shade's Mill G38 275.86 275.84 0.02
Shade's Mill G8 282.37 282.35 0.02
Rlair RAsd [eYd 2AN AR e T~a W 1~ [aNala)

Project Completion

* |tem to be completed:

— Guelph - ROW/Cambridge Tier Three Model
Integration Memo (May 31)



James Etienne

From: Saidur Rahman <srahman@get.on.ca>

Sent: Thursday, June 05, 2014 4:19 PM

To: Paul Chin; Donna Button

Cc: Jeffrey Melchin

Subject: RE: Your approval requested for Tier Three Water Quantity Risk Assessment
Hi Paul,

We are in agreement. Please proceed with the report. Thanks.

Saidur Rahman
Director of Public Works

T: 519-856-9596 ext. 109
F: 519-856-2240
www.get.on.ca

( f :;-: ' Guelph/Eramosa
(. @ Township

From: Paul Chin [mailto:pchin@matrix-solutions.com]

Sent: June-05-14 2:18 PM

To: Donna Button

Cc: Saidur Rahman; Jeffrey Melchin

Subject: RE: Your approval requested for Tier Three Water Quantity Risk Assessment

Hello Saidur and Donna,
Have you finished your review of the memo, and are you able to confirm that you are in agreement with the estimated

increased pumping (Allocated rates) and the safe available drawdown in the wells?

Thank you,
Paul

Paul Y.S. Chin, M.Sc., P.Eng.
Hydrogeological Engineer

Matrix Solutions Inc.
Direct: 519-772-3777 x119
Mobile: 519-897-2490

(% Please consider the environment before printing this email.

From: Paul Chin
Sent: May-29-14 9:08 AM
To: 'Donna Button'



Cc: Saidur Rahman; Jeffrey Melchin (JMelchin@matrix-solutions.com)
Subject: RE: Your approval requested for Tier Three Water Quantity Risk Assessment

Hello Donna,

Thank you for your questions. The calculations were based on increases from the Existing Demand which was
taken as the “average demand from 2009 to 2010 for each municipal well” (p.2). These demands are calculated
from the reported pumping rates at the wells. We did not use the “Existing” numbers from Watson's Table 1-1
and 1-2 as these were estimated from the Billing volumes (not volumes pumped from the wells) during 2010
and are not from the same time period as the water level data we had available for calibration.

We took the increase in water demand, or the “Committed Rate” from Watson as it represents the best forecast
of increased water requirements. These increases do not account from any incremental losses due to
infrastructure leakages, treatment processing or storage losses, etc.

Thus our calculation was:
Hamilton Drive 2,080 / 65,335 = 3%
Rockwood 67,410 / 352,955 = 19%

Your comment: “Just a small notation for table 1- Rockwood - Total committed Rate (m*/day) = 186". | am
not sure if | am missing something as | calculate 67,410 / 365 = 184.68 = 185

| hope these responses address your questions.

Best Regards,
Paul

Paul Y.S. Chin, M.Sc., P.Eng.
Hydrogeological Engineer

Matrix Solutions Inc.
Direct: 519-772-3777 x119
Mobile: 519-897-2490

@ Please consider the environment before printing this email.

From: Donna Button [mailto:dbutton@get.on.ca]

Sent: May-28-14 2:40 PM

To: Paul Chin

Cc: Saidur Rahman

Subject: FW: Your approval requested for Tier Three Water Quantity Risk Assessment

Hi Paul,

Can you tell me how you came to the 3% and 19% in the statement below? | did
what | thought to be the math and | came up with a different number. | may be
misinterpreting the statement for doing the math. Just a small notation for table
1- Rockwood - Total committed Rate  (m*/day) = 186

Hamilton Drive 2080/55853=3.72%
Rockwood 67410/306149=22%



Water users forecast tables from that study are reproduced in Appendix A. These estimates represent
the increased demand forecasted until the year 2020 that is over and above the demand recorded in
2010. The increase in pumping over Existing demand was estimated to be 2,080 ms/year or 6 ms/day
(an increase of 3%) for the Hamilton Drive water supply system, and 67,410 ms/year or 185 ma/day (an
increase of 19%) for the Rockwood system (Table 1).

Regards

Donna Button

Compliance & QMS Rep.

Water & Wastewater Public Works Dept.
Guelph/Eramosa Township
519-856-9596 ext. 122
dbutton@get.on.ca

CONFIDENTIALITY: This e-mail message (including attachments, if any) is confidential and is intended only for the
addressee. Any unauthorized use or disclosure is strictly prohibited. Disclosure of this e-mail to anyone other than
the intended addressee does not constitute waiver of privilege. If you have received this communication in error,
please notify us immediately and delete this. Thank you for your cooperation

From: Paul Chin [mailto: pchin@matrix-solutions.com]

Sent: May-20-14 12:37 PM

To: Donna Button

Cc: Jeffrey Melchin

Subject: FW: Your approval requested for Tier Three Water Quantity Risk Assessment

Hello Donna,

I sent this memo to Saidur last week, and followed-up with a phone call and email today. | am not even
sure if he is getting my messages. Would you be so kind as to check that he has received it? Our
deadline is quite tight on this one.

Thanks,
Paul

Paul Y.S. Chin, M.Sc., P.Eng.
Hydrogeological Engineer

Matrix Solutions Inc.
Direct: 519-772-3777 x119
Mobile: 519-897-2490

f;' Please consider the environment before printing this email.

From: Paul Chin

Sent: May-20-14 9:31 AM

To: 'srahman@get.on.ca'

Subject: RE: Your approval requested for Tier Three Water Quantity Risk Assessment

Hello Saidur,
I hope you had a good weekend. 1 just left a voicemail asking if you had any questions about
this memo and when you will be able to provide your approval.

3



Please let me know that you have received this email and the memo.

Thank you,
Paul

Paul Y.S. Chin, M.Sc., P.Eng.
Hydrogeological Engineer

Matrix Solutions Inc.
Direct: 519-772-3777 x119
Mobile: 519-897-2490

@ Please consider the environment before printing this email.

From: Paul Chin

Sent: May-13-14 2:34 PM

To: 'srahman@get.on.ca'

Cc: Jeffrey Melchin (JMelchin@matrix-solutions.com)

Subject: Your approval requested for Tier Three Water Quantity Risk Assessment

Dear Saidur,

| hope you are well. The Tier Three Risk Assessment is almost complete and we will be
able to present the results to you soon. The preliminary assessment revealed no issues
with GET’s wells being able to meet future water needs.

I have attached a memo that requires your review and approval within the next 3
weeks. The purpose of this memo is to summarize the Allocated Demand and the Safe
Additional Available Drawdown for the Township’s water supply wells. We require your
approval prior to incorporating these metrics into the final Risk Assessment Report. The
results of the Risk Assessment will be included in the Lake Erie Source Protection
Committee’s Assessment Report.

As they need to finalize the Assessment Report soon, we require your approval by May
31, 2014. If comment has not been received by then, we will proceed to finalize the Risk
Assessment assuming that these items are acceptable to Guelph/Eramosa Township.

Please contact me if you have any questions or wish to discuss further. | will call you
shortly to discuss.

Best Regards,
Paul

Paul Y.S. Chin, M.Sc., P.Eng.
Hydrogeological Engineer

Matrix Solutions Inc.

Environment & Engineering

31 Beacon Point Court, Breslau, Ontario NOB 1MO

Direct: 519-772-3777 x119 Mobile: 519-897-2490 Fax: 519-648-3168
www.matrix-solutions.com

This communication contains confidential and privileged information that is for the sole use of the intended recipient. If
you have received this message in error, please notify us inmediately and delete it from your computer. Thank you.

4



Martin Keller

Subject: Cambridge-Guelph WHPA-Q1 Water Quantity Risk Assessment Mapping
Location: Conestogo Meeting Room

Start: Fri 2014-06-13 10:30 AM

End: Fri 2014-06-13 12:00 PM

Show Time As: Tentative

Recurrence: (none)

Organizer: James Etienne

As discussed at the May 9th RMOW Tier 3 Peer Review Meeting, | am arranging a meeting of municipal partners to
discuss the water quantity policy implications of the WHPA-Q1 overlap for Guelph and Cambridge.

The WHPA-Q1s also include portions of Wellington County between Cambridge and Guelph and around Guelph.

The discussion will include:
- an overview of the overlapping WHPA-Q1s for the Cambridge and Guelph municipal water supplies
- ways to present the mapping in the Final WQRA Reports for the Region of Waterloo and City of Guelph

- consideration of the implications of Guelph’s “moderate” water quantity risk with respect to future PTTW
applications

ATT17011 1jpg

Sincerely,

James B. Etienne, P.Eng.

Senior Water Resources Engineer

Grand River Conservation Authority

400 Clyde Road, Cambridge, ON N1R 5W6
Tel: 519-621-2763 ext. 2298



James Etienne

From: Paul Chin <pchin@matrix-solutions.com>

Sent: Wednesday, July 30, 2014 5:59 PM

To: James Etienne; Dave Rudolph; Hugh R Whiteley; 'A.R. (Tony) Lotimer’; Bates, Scott
(MNR); Martin Keller

Cc: David Van Vliet

Subject: Guelph Tier Three - Risk Assessment Update

Attachments: Guelph T3 Risk Assessment Report Text Draft_3.0 July_30_2014.pdf; Guelph T3

APPENDIX C Characterization Update — Rockwood and Hamilton Drive Text July_30_
2014.pdf; Guelph T3 APPENDIX D Groundwater Flow Model Update — Rockwood and
Hamilton Drive Text July_30_2014.pdf; GuelphT3 Risk Assessment Report_Peer Review
Comments Response Matrix.pdf

Dear Peer Reviewers,

We have finished the Guelph Tier Three Risk Assessment draft report and | have attached the draft text for your review
(Guelph T3 Risk Assessment Report Text Draft_3.0 July_30_2014.pdf). We have highlighted in yellow, any additions or
edits to the report you peer reviewed last year. Most of the highlights address:

1) Peer review comments from last year,

2) Hamilton Drive and Rockwood additions, and the change in results because of the updates to the model,

3) The new guidance from the MOE/MNR that Allocated rates only consist of Existing plus Planned demands, and
not Committed demands and that allocated rates up to the currently permitted rates can only lead to moderate
risk levels for other water uses, and

4) A change from using the term “Local Area” to “Vulnerable Area” to allow the distinction between groundwater
and surface water vulnerable areas (and thus separate the WHPA-Q1-A from the Eramosa IPZ-Q).

Also attached is the matrix of reviewers comments and our responses for the Risk Assessment Report:
GuelphT3 Risk Assessment Report Peer Review Comments Response Matrix.pdf

| have also attached the new appendices related to the Hamilton Drive and Rockwood updates:
a) APPENDIX C Characterization Update — Rockwood and Hamilton Drive (Guelph T3 APPENDIX C Characterization

Update — Rockwood and Hamilton Drive Text July_30_2014.pdf)
b) APPENDIX D Groundwater Flow Model Update — Rockwood and Hamilton Drive (Guelph T3 APPENDIX D
Groundwater Flow Model Update — Rockwood and Hamilton Drive Text July_30_2014.pdf)

The two original appendices are not attached as they have not changed since they were reviewed in July/Aug 2011, but

they are:
a) APPENDIX A Characterization Report Final
b) APPENDIX B Groundwater Flow Model Report Final

All these reports/appendices along with figures and secondary appendices are located on our file server:
www.aquaprojects.ca

Here is the link to the file manager once you have logged in: http://ap.aguaprojects.ca/webfm

All the updated reports are in the directory: / GUELPH_TIER3 / Reports/

Right click on the individual files to download them.



Please let me know if you have trouble accessing the files.

I will let James Etienne indicate by when he would like the reviews completed.

Best regards,
Paul

Paul Y.S. Chin, M.Sc., P.Eng.
Hydrogeological Engineer

Matrix Solutions Inc.

Environment & Engineering

31 Beacon Point Court, Breslau, Ontario NOB 1MO

Direct: 519-772-3777 x119 Mobile: 519-897-2490 Fax: 519-648-3168
www.matrix-solutions.com

This communication contains confidential and privileged information that is for the sole use of the intended recipient. If you have received this message in error,
please notify us immediately and delete it from your computer. Thank you.

@ Please consider the environment before printing this email.



Appendix B

Municipal Peer Review Comments

(GET, Puslinch and Erin)

July 28, 2014 through June 19, 2015



=~

SOURCE WATER

PROTECTION

Developing Water Quality Policies — The Lake Erie
Region Process

July 7, 2014

DRINKING WATER . ' Soner
SOURCE PROTECTION PROTECTION

LEAN WATER RECION

Agenda

¢ Presentation / discussion on Guelph and
RMOW'’s Tier 3 WQRA results including the
Tier 3 technical process —James E.

¢ Presentation on the water quality policy
process and its application to the Tier 3 water
quantity policy process. — Martin K.

e Discussion on process moving forward
including Tier 3 technical work and
development of policies for the Tier 3 area
and timelines

® Discussion on next steps

DRINKING WATER e
SOURCE PROTECTION | mochn
ALT FOR CLEAN WATER FGION




SPP Timelines
Do | aoe | o0 | zo0s | a0 | zow | zom | zoiz | 2013 | 20w | i |

Watershed Studies

Municipal Technical Studies

Water Quality Policy Process

Grand River Tier 2 Water Budget
Guelph & RMOW Tier 3

Rockwood/Hamilton Dr. Tier 3

Water Quantity Policy Process

Assessment Reports —
Source Protection Plans —_—————
Review and Approval —
o LARLEmE
RINKING WATER SOURCE
SOURCE PROTECTION ) rorecron s
CLEAN WATER\_ REGION

Water Budget Financing

® The Provincial Government is paying 100% for
the development of Source Protection Plans
— Salaries of CA staff for the project
— Consultants
— Public Consultation
— Publication of Document

¢ Grand River Water Budget Studies — over $ 4

million (2006 — 2014)

— Majority of funds used by Guelph and Waterloo
Region on Tier 3 Water Quantity Risk Assessment

— No cost to Wellington County communities

— §70,000 for Rockwood & Hamilton Dr.

DRINKING WATER e
SOURC[ PROIE(‘TION PROTECTION 4

REGION




Water Budget Objective

* To provide a technically sound methodology for
managing the quantity of existing and future
sources of water addressing the following

questions:
Where is the water?

How does the water move between these elements?

— What and where are the stresses on the water?

What are the trends?

LAKE ERIT
SOURCE
PROTECTION
REGION

DRINKING WATER
SOURCE PROTECTION

ACT FOR CLEAN WATER \

Tiered Process and Scale Considerations

Water Takings

Local Area
Water Supply

Water Cuantdy
Target

River
€3 Watershed
C3 Subwatershed
C3 LocalArea

LAKE ERIE

DRINKING WATER
SOURCE PROTECTION

SOURCE
PROTECTION
REGION

=Modelling
=More Complexity

Scoping of Potential Stress to Water
Supply

Conceptual Water Budget

Tier 1 - Watershed (Use simple
tools to eliminate
subwatersheds from further
study)

Tier 2 — Watershed / Subwatershed
(Use complex tools to identify
subwatersheds requiring
further study)

Tier 3 — Local Area (Assess the
sustainability of municipal
water takings and potential
impact to receptors)

=Scale

sMore Detailed

ACT FOR CLEAN WATER \




Guelph Tier 3 Study Area

M ®, * Study Area

$ '\-/_ ‘, | Figure with
| s Guelph
municipal
| wells

AL J\—
|

DRINKING WATER « R Socree
SOURCE PROTECT[QN PROTECTION

ACT FOR CLEAW WATER REGION

Overlapping Tier Three Models

*GUELPH
MODEL

e
o
p——

DRINKING WATE|
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ACT FOR CLEAN WATER




ROW Tier Three Assessment
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Status of Grand River Tier 3 WQRAs

Expected
Completion

Study Conceptual
Started Model

[ I [ [ e o) N e I

Existing Projects
Guelph Aug-11

Water Budget Risk Assessment

Tier 3 Project

Rockwood & Hamilton Drive

(Desktop review based on Guelph model) May-13 Jul-11 Yes Aug-11 Yes Jun-14 Draft Jun-14

RMOW Integrated Urban System Oct-07 Jan-12 Yes Nov-12 Yes Apr-14 Draft Jun-14
HMOW Small Rural Systems
2014 Projects

Surplus MNR Water Budget funding will be used to commence a conjunctive

modeling project, Oxford may have to drill deeper well for Bright. e

Whitemans Creek (Paris-Bethel, Bright) Jul-14

Cancelled Projects

e

Deferred Projects

Updated water use information have confirmed the Tier 2 stress potential in

the Big Creek subwatershed is "low" and a Tier 3 study is no longer required. n/a

Deferred as future work. Reassess municipal future water use estimates to confirm if the

Fergus-Efora "Moderate" stress threshold is still exceeded under future use scenarios. Post 2014
LAKE ERIE
DRINKING WATER SOURCE
SOURCE PROTECTION J srorecron y
REGION

Water Quality Policy Process

¢ Program Design under the Clean Water Act

® Program Implementation in Lake Erie Region
e Lead Roles in Lake Erie Region

¢ Technical Studies Reporting Structure

¢ Policy Development Reporting Structure

¢ Plan Implementation Reporting Structure

e Water Quality Policy Development Stages

DRINKING WATER iy
SOURCE PROTECTION PROTECTION 12

ACT FOR CLEAN WATER REGION




Program Design

Clean Water Act specifies local planning
process:

¢ Watershed based

¢ Led by local Source Protection Committees
(multi sector representation and
collaboration)

¢ Coordinated by conservation authorities

¢ Open and transparent (e.g., public
consultation)

DRINKING WATER . T oxe
SOURCE PROTECTION B srorecrion 13

REGION

Program Implementation

¢ Collaboration: municipalities as lead partners
¢ Developing and strengthening relationships

> Inclusion of broad level of expertise

» Shared workload / support

» Local solutions

> Understanding of each other’s perspectives
» Common understanding

LAKE EmIE

DRINKING WATER Sounce
SOURCE PROTECTION I rrorecrion 14

REGION




Lead Role Status in the LESPR [
E Municipal Boundary N
N Jurisdiction With Lead Role

B Jurisdiction With Partial Lead Role
Il Jurisdiclion Where CA Has Lead Role \
© | N/AJurisdiclions

T4AT FRIE

Technical Studies

Reporting Structure:

Source Protection Committee

I
Grand River CA staff
1 ’ | T

Municipal Municipal Water Municipal

Leads Services Planning

Technical Group Director’s Group
(2006 - 2010) (2006 — 2010)

[Consultants | [ Consultants |

DRINKING WATER
SOURCE PROTECTION |

ACT FOR CLEAN WATER -,

LAKE ERIE
SOURCE
PROTECTION
REGION
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Policy Development

Reporting Structure:

Source Protection Committee

(2010-2012)

J Consultants ‘ [Consultants ‘

B
Grand River CA staff
1
Municipal
peans Project Team Joint Water
Municipal/CA Staff Services and
Lead Planning

Director’s Group

(2010 — 2012)

DRINKING WATER
SOURCE PROTECTION

ACT FOR CLEAN WATER

LAKE ERIE
SOURCE
PROTECTION
REGION

Plan Implementation Preparation

Reporting Structure:

‘ Source Protection Committee

1
Grand River CA staff
Ed N T
. Source Protection Plan
Leads Implementation
Working Group
(2013 -?7?)
’ Consultants | I Consultants ]

DRINKING WATER
SOURCE PROTECTION

ACT FOR CLEAN WATER \

LAKE ERIE
SOURCE
PROTECTION
REGION
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Policy Development Stages

1) Discussion Papers
* Describe regulatory framework and identify gaps
* Describe full range of policy options
* Short list of most promising options

2) Municipal Preferred Policy Approaches
3) Municipal Draft Policies
»Public consultation
4) Municipal Proposed Policies
»Public consultation
4) Submission to Ministry of the Environment

DRINKING WATER souiet]
SOURCE PROTECTION PROTECTION

T FOR CLEAM WATR REGION

19

Next Steps

LAKE ERIE
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mRevised Local
Area:

sGuelph Local Area

*(WHPA-Q1/Q2 + IPZ-
Q)

=Cambridge Local
Area

=(WHPA-Q1/Q2)
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R.J. Burnside & Associates Limited 292 Speedvale Avenue West Unit 20 Guelph ON N1H 1C4 CANADA
telephone (519) 823-4995 fax (519) 836-5477 web www.rjburnside.com

BURNSIDE

[Twe Dirrenence (s oun PeopuE]

July 28, 2014
Via: Email

Ms. Kim Wingrove

CAO

Township of Guelph/Eramosa
8348 Wellington Road 124
P.O. Box 700

Rockwood ON NOB 2K0

Dear Ms. Wingrove:

Re: Allocated Demand and Safe Additional Available Drawdown - Matrix Solutions Inc.
Review of Memorandum Dated May 13, 2014
Project No.: MSA152470.2014

R.J. Burnside & Associates Limited (Burnside) was requested by the Township of
Guelph/Eramosa to review the Matrix Solution Incorporated (MSI) Memorandum dated May 13,
2014. This memorandum was presented to the Township of Guelph/Eramosa by Matrix
Solutions in order to obtain agreement that suitable Allocated Rates and Safe Additional
Available Drawdowns have been identified for each of the Township’s municipal production
wells. Burnside’s review of the memorandum has identified discrepancies in the appropriate
Allocated Rates and the Safe Additional Available Drawdowns at some of the wells. This letter
provides preliminary comments on the Matrix memorandum and requests additional technical
data to support the Allocated Rates and Safe Additional Available Drawdowns identified.

Matrix's calculation of municipal water demand has made use of data from 2009 and 2010.
Review of precipitation data from these years indicates these were average to above average
years for precipitation and likely resulted in below average water supply demands for the water
systems. Water use data from 2007 or 2012 would be likely more indicative of a high demand
year which would provide a more conservative estimate of water use. This is critical in the
Huntington and Cross Creek wells where the short term summer demands need to be
assessed.

The Township of Guelph/Eramosa and Burnside provided data to Matrix in order to determine
the existing water use rates and the Safe Additional Available Drawdown in the wells. Review
of the values indicate that at least 3 of the 5 pumping water levels are significantly different than
what has been measured by Township or Burnside staff. In order to clarify the appropriate
pumping water levels we request that the processed water level data likely in the form of graphs
completed by MSI be provided to Burnside for review.

The safe water levels identified in Table 2 were determined based on a physical pump intake
level plus 1 m. This approach to determining a safe water level in a well is not considered to be



Ms. Kim Wingrove Page 2 of 3
July 28, 2014
Project No.: MSA152470.2014

appropriate as submersible pumps require a certain minimum level of submergence to operate
efficiently. Burnside plans to review the above water level data to document suitable minimum
pumping water levels to which the 1 m buffer can be added.

The use of average day demand to determine the Allocated Rates for each well is appropriate
for larger municipal systems, such as Rockwood, where the ratio of maximum day to average
day (maximum day factor) is approximately 2.0. Itis preferable to using the permitted rates

which can over estimate impacts as wells are not continuously pumped at permitted rates and
hence the average day rate is more representative of actual pumping than the permitted rate.

We do not agree with the use of average day demand for the Huntington and Cross Creek
wells. These wells are connected to a small system with limited storage and as a result the
maximum day factor is in the range of 4.0+. In this scenario, the maximum day is significantly
different from the average day and calculations using average day do not represent maximum
day conditions. We note that it is critical for the supply systems to be able to provide water for
their maximum day demands and for planning at these systems to account for their uniqueness.

The MSI memorandum indicates that the Allocated Rates for the systems is much lower than
the permitted pumping rates. However, review of data indicates that maximum day rates are
within 30% of the permitted rates. We recommend use of the permitted or at a minimum
maximum day rates from 2012 as the Allocated Rates for the Huntington and Cross Creek
Wells.

The Committed Demand predicted for the future has been equally distributed between each
existing well in both Township water supply systems. It would be more appropriate to distribute
the additional water use in proportion to the current water use as the wells are permitted and
pumped at different rates. Additional information on the future growth scenarios utilized in the
modelling is requested, so that it can be assured that the model adequately reflects the planned
growth within the Township.

We also note that Rockwood Well 4 has not been included in the future water supply for the
community. This well is part of the previous source water protection modelling and should be a
part of this assessment. Construction and testing of Rockwood Well 4 will be completed this
year and it is expected that this well will provide at least 15% of the future water demand. We
recommend a distribution of the Committed Rate of 25% for Rockwood Wells 1 and 2 and 35%
and 15% for Rockwood Wells 3 and 4, respectively.

The Tier 3 model is based on annualized data. As noted above the maximum day factors and
resulting water level response in the summer months significantly exceed the average day
continuous impacts. It is recommended that a 100 day summer assessment be modelled to
determine the short term interaction between the City of Guelph wells and the Huntington and
Cross Creek Wells. A long term combined pumping test of the closest Guelph Wells, or at a
minimum, continuous monitoring of Township wells during summer demand, may be warranted.



Ms. Kim Wingrove Page 3 of 3
July 28, 2014
Project No.: MSA152470.2014

We expect that this letter will initiate discussion between the involved parties in this project. We
would appreciate meeting to discuss the issues in this Tier 3 analysis.

Yours truly,

R.J. Burnside & Associates Limited

.a( S~

Jim Baxter, P.Eng. Jim Baxter, P.Eng.
Water Resources Engineer Senior Manager — Water/\Wastewater
JB:mp

152470.201 Guelph Tier 3 memo review _Wingrove Letter.docx
28/07/2014 2:21 PM



GUELPH &
GUELPH-ERAMOSA
TIER 3 WQRA COMMENTS

September 19, 2014

Agenda

- Tier 3 Water Quantity Risk Assessment
- Address Burnside comments of July 28, 2014

- Risk Management Measures Evaluation Process
(RMMEP)

25/05/2016



Tier 3 Water Quantity Risk Assessment

- Work completed in
accordance with
Provincial technical
rules

- WQRA has received a
full peer review

Chronology of Comments

- January 15, 2014 meeting and presentation
- May 13, 2014 memorandum by Matrix

- June-July Matrix addresses peer review comments on
draft WQRA

- July 28, 2014 Burnside comments on Matrix
memorandum sent to Guelph/Eramosa

- July 30, 2014 Matrix issues revised WQRA
- September Matrix ready to finalize WQRA

25/05/2016



25/05/2016

Guelph/Eramosa Wells

Well Name Permit Permitted Average Annual | Average Annual
Number Capacity (m?/d) | Reported Taking | Reported Taking
(2008) (m?/d) | (2012) (m?/d)
Hamilton Drive Wells
Cross Creek Well 91-P-2034 812 91 109
Huntington Estates 03-P-2295 916 90 128
Well
TOTALS 1,728 181 237
Rockwood Wells
Well #1 {TW# 1-67) 0823-7BTHTK 1,965 286 419
Well #2 (TW# 1-76) {set to expire 217 21
31/03/2018)
TW3/02 1,313 411 339
TOWLS 3,278 914 1,179
o s /

Use of 2009 and 2010 Data

- Tier 3 modelling relies on 2009-2010 data

« Hamilton Drive 2009 and 2010 reports are identical

- Rockwood based on Station 1 & 2 and Bernardi wells only
- Total increase at Hamilton Drive ~30 m3/d

- Total increase at Rockwood ~2%




Safe Additional Available Drawdown

- “Additional depth that the water level within an aquifer or
water body could fall and still maintain that well or intake’s
allocated pumping rate.”

=
Pustipineg Well

'|.,. 1 ,-J-( -_||.[. Rapresenacve Pumpad
= i L JULLUEED § L Wetar Lovel Elwvation
Pamped || 1 /¥1 i .. L | = 442,25 moel
Water Level !
1 ‘ Sely Addltionel
1 Drewdown =75 m
H
Topofwell || I
Screen Safe Veatar Lavel Duvadon
~ = 434,76 mand

Average Day/Maximum Day Use

. “Existing demand is estimated as the average pumping
during the study period”

- Hamilton Drive system has a high peak ratio
+ Maximum daily volume is still well below 40% in 2009.
- Community is at build-out.

- Allocated rate calculated in accordance with technical
rules

25/05/2016



Estimate Allocated Quantity of Water

Urban Centres
Tolal Popuaton ! 3,790 4,510 5, 180 5,610 6,050 06,150
Househoids 1310 1.540 1,750 1,880 2,020 2,080

- — - . e
Ly 6 1990 (Lasl Ravason fors 22 2013) Page -14-

Resuits presented in this document ,

1/16/2014 are DRAFT for Discussion

Seaton Well

- Need to confirm the status of the Seaton well
+ When was the Class EA completed?

- Is there any pumping record?

+ What is the planned capacity?

« Would the reallocation to four wells affect the result of the
WQRA?

« Include in upcoming RMMEP

25/05/2016



Isk Management
Evaluation Process

Tash 1: Review -
\dentification of Drinking
Water Threats

Review Tier 3 resuns
*Update ar refine threats
sidentdy sddinonal municpa!
aeln/riakes hir repany

ATt LTSS

*Raview memo

Task 2; Identily Percentage
Impacts and Rank the Tier
3 Local Area Significant
Threats

+Update Tier 3 model

+Threats Ranking modelhng
»Presentation of resutts {kemo
and meetmng)

Task 3a: Select Preliminary
Risk Management
Measures (RMM) and
Evaluate
«Background reve s 10 sekect
potential MM
*RIAM Scenano de elopment
+RMIM Scenerio moadelimg {5)
e ]
e neetingi

Task 3b: Select Additional

RMM and Evaluate {if

necessary)

«Background rewew ko select
additicnzi RMK

«RMM Scenana development

<RMM Scenario modeling

SFTELEETON O FEOURE [mes

A ety

a1k 4: Prepare Draft

Threats Management

Strategy

*De.elop proposed management
targets and plicy oulcomes

o Praparation of Thieats
Management Strategy mema

+Final report mccrporating

comments from partners

Throughout the process, there is consultation and agreement
amongst municipal partners (meetings, tele-conferences)

1) Kick-cH meenng
5 " 3] Mesling 1c review prelminary RAM
et 4n thecsts T Ramdng sEnands (rekcon
results and deveiop 5) Meetng 10 re ey
wialaiieis RMM scenanos AMM Scenano
tlecor resuhts

dj Agree on

Tiage
3dmional AN
scenancs (tekecon A

naccesary)

1 et ¢

menagement targets
3nd polKy cutcemes
1) 2gree o Leatr
Threstt
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L'.-n_'_". e LEA
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James Etienne

From: Kyle Davis <KDavis@centrewellington.ca>
Sent: Friday, September 19, 2014 12:01 PM
To: Wingrove Kimberly (kwingrove@get.on.ca); jim.baxter@rjburnside.com;

David.Paetz@rjburnside.com; Peter Rider (peter.rider@guelph.ca);
Dave.Belanger@guelph.ca; James Etienne

Subject: Summary of Action Items from September 19, 2014 Tier 3 meeting - GET, Guelph and
GRCA

As discussed,
Action Items

1. James to provide water level graphs to address Safe Additional Available Drawdown comment for Burnside
review.

2. Participation in RMMEP process will help address concerns about what has changed since 2009 / 2010 data and
to assess uncertainty and risk

3. County and Township to confirm growth estimates used for Rockwood.

4, Burnside to provide Seaton well Class EA report and notice of completion.

5. Confirm why no pumping rate for Seaton well in Assessment Report (check Golder 2006 County GW study
report).

6. Document in Water Quantity Risk Assessment the existence of Seaton well and put placeholder in so Seaton is
included into the Risk Management Measures Evaluation Process (RMMEP) project.

7. James to provide draft WQRA report

8. Township to review and provide comments within 2 weeks of receipt (likely by Thanksgiving).

Please note my new phone number and extension

Kyle Davis

Risk Management Official | kdavis@centrewellington.ca

Drinking Water Source Protection — Wellington County

7444 Wellington Road 21, Elora, ON NOB 150 | Ph. 519.846.9691 ext 362 | Fx. 519.846.9858

Serving the Townships of Centre Wellington, Guelph / Eramosa, Mapleton, Puslinch, Wellington North and the Towns of Erin and
Minto. Working in partnership with the County of Wellington.



/;_ja Matrix Solutions Inc.

- MEMORANDUM -

TO: James Etienne, Grand River Conservation Authority

FROM: Paul Chin, Hydrogeological Engineer, Matrix Solutions Inc.
Jeff Melchin, Hydrogeologist, Matrix Solutions Inc.

RE: Rockwood and Hamilton Drive — Data and Data Sources

DATE: September 23, 2014

1. INTRODUCTION

This memo summarizes the production well pumping data and water level data, as well as data sources,
used in the City of Guelph, and Communities of Rockwood and Hamilton Drive Tier Three Water Budget
and Local Area Risk Assessment (Tier Three Assessment). The data described specifically applies to the
communities of Rockwood and Hamilton Drive.

2. ROCKWOOD

The water level and pumping data used in the Tier Three Assessment for Station St. Well 1, Well 2 and
Bernardi Well 3 of Rockwood are provided in Figures 1 to 3.

e Pumping data was provided by Donna Button of Guelph/Eramosa Township (GET) on May 15,
2013 in the form of a scanned summary report titled “2008 RWD Summary Report.pdf’ and a
MS Excel spreadsheet titled “Raw Volumes 2009_2012.xlsx”.

e Water level data was provided by Donna Button of GET on February 12, 2014 in the form of MS
Excel spreadsheets titled:
1) 2009 Well Levels RWD R1.xls
2) 2010 Well Levels R1.xls
3) 2011 Well Levels RWD R1.xls
4) 2012 Well Levels RWD R1.xls

Water levels in the raw data were given under the headings of “Pumping Depth (m)” and “Static Depth
(m)”. The data was interpreted to represent pumping or non-pumping conditions based on the
headings. Figures 1 and 2 appear to show both pumped and non-pumped water levels grouped together
at the deeper end of the range of water levels. This is likely due to water levels being reported as “static
depths” when they are actually levels that are in the process of recovering from a pumped level. Only
the “Pumped Depth” levels were used in the subsequent calculations of Safe Additional Available
Drawdown (SAAD).

It was determined that the reported water levels represented a height above a reference elevation of a
sensor and therefore water levels were converted to elevations above mean sea level using ‘Pit Sensor

31 Beacon Point Court Phone: 519.772.3777 Fax: 519.648.3168
Breslau, Ontario, Canada NOB 1M0 www.matrix-solutions.com



Elevations’ provided by Jeff Paznar of Burnside on April 23, 2014 (325.81 masl — Bernardi, 334.40 mas| -
Station St. 2 and 334.88 masl — Station St. 1).
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Figure 2. Water Levels and Pumping - Station St. Well 2 (2009-2012)
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Figure 3. Water Levels and Pumping - Bernardi Well 3 (2009-2012)

3. HAMILTON DRIVE

For Hamilton Drive, the water level and pumping data used in the Tier Three Assessment for the Cross
Creek and Huntington wells are provided in Figures 4 and 5.

e Pumping data was provided by Donna Button of GET on May 15, 2013 in the form of a scanned
summary report titled “2008 HD Summary.pdf” and an MS Excel in the form of an MS Excel
spreadsheet titled “Raw Volumes 2009_2012.xlsx”.

e Water level data was provided by Donna Button of GET on February 4, 2014 in the following
forms:

1) 2008 Water Levels: scanned hard copy operator logs

2) 2009 Water Levels: MS Excel file ‘2009 Well Levels HD.xls’
3) 2010 Water Levels: MS Excel file ‘2010 Well Levels HD.xls’
4) 2011 Water Levels: MS Excel file ‘2011 Well Levels HD.xls’
5) 2012 Water Levels: MS Excel file ‘2012 Well Levels HD.xIs’

Water levels in the raw data were given under the headings of “Pumping Depth (m)” and “Static Depth
{m)”. Only levels that were judged to represent true “Pumped Depth” levels were used in the
subsequent calculations of SAAD.

These water levels represent a depth below a reference elevation and therefore water levels were
subsequently converted to elevations. For Huntington, a reference elevation (338 masl) was provided on
April 24, 2014 by Jeff Paznar of Burnside. For Cross Creek, the reference elevation was the top of casing.
Therefore, the top of casing elevation was calculated using ground surface elevation (351.4 masl from
10m DEM) and the stick-up height of the casing (0.65 m provided by Aaron Chase of GET on April 24,
2014).
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Figure 5. Water Levels and Pumping - Huntington (2008-2012)

4, SAFE ADDITIONAL AVAILABLE DRAWDOWN CALCULATION

The amount of Safe Additional Available Drawdown (SAAD) represents the difference between the
average pumped water level elevation and the safe water level elevation in the well. For the wells in
Rockwood and Hamilton Drive, the average pumped water levels were determined using the pumping
water level data as described above for 2009-2010 (Table 1). Safe water levels were conservatively
determined to be the lower elevation of either the pump intake elevation or the bottom of the
casing/top of the open bedrock interval elevation plus a 1 m safety factor (Table 1). The derivation of
SAAD for each well in Rockwood and Hamilton Drive is summarized in the figures presented in Appendix

A and SAAD values are presented in Table 1.

200

Average Monthly Pumping (m3/day)



Table 1. Determination of SAAD

Average Average Safe Water

(2009-2010) (2009-2010) Safe Water Level

Well Name Level

i Pumped Rate | Pumped Level Determined by:

(masl)

(m’/day) (masl)
Hamilton Drive

Cross Creek Well 87 320.2 303.6 Intake Elevation+1m 16.6

Cvue’;;""gt°" Estates 92 3216 304.0 Bottom of Casing +1m  17.6
Rockwood

Station St. Well 1 283 348.5 325.5 Bottom of Casing+1m 23.0

Station St. Well 2 262 350.6 323.6 Bottom of Casing+ 1 m 27.0

Bernardi Well 3 422 3339 317.7 Bottom of Casing + 1 m 16.2



Appendix A: Derivation of Safe Additional Available Drawdown
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From: Jeffrey Melchin

Sent: Friday, October 24, 2014 6:54 PM

To: Paul Chin

Subject: Fwd: Guelph Teir 3 - Guelph/Eramosa Production Wells - SAAD

Fyi

-------- Original Message --------

Subject: Guelph Teir 3 - Guelph/Eramosa Production Wells - SAAD
From: Jim Baxter <Jim.Baxter@rjburnside.com>

To: Jeffrey Melchin <jmelchin@matrix-solutions.com>

CC:

Jeff

Further to your memo to James Etienne dated September 23, 2014 we have completed a review for the approach
to SAAD calculation. | am emailing you directly to start a discussion because our numbers are very different.

We have used an approach similar to the work completed by Matrix and Burnside in Orangeville. We have
included the actual pump installation depth and the water levels measured during long term testing of the wells
and then added 2 m above the pump to make sure that it can operate effectively.

The use of average pumping level effectively uses water levels measured after the well has been pumping for 5
minutes with water levels measured after the well has been pumping for an hour..... there is no scientific support
for this sort of statistical filtering.....the lowest water levels are those measured after the well has been pumping
for a significant period.....but even these do not allow for long term pumping that will occur when there is a fire
that lasts more than a few hours. This is why we complete 72 hour tests to obtain PTTW. If you disagree with this
approach it may be a good idea to obtain/review continuous water level data from each of the wells to observe

the actual operating water levels.

This is a graph from 2014 for the Huntington Well and | have attached a graph from the Huntington 72 hour test in
2004,
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Please consider the following table and then let me know your thoughts.

y-Bjun-141-Jul-18-Aug-13-Se p-14-Oct- 1&-Nov - 14-Dec-14

Also, we plan to request that Rockwood Well 4 be included in this phase of the study, it was in previous phases
and is part of the plan so there is no reason that it should not be included.

Cross Creek Well
Huntington Well

Rockwood Well 1
Rockwood Well 2
Rockwood well 3
Rockwood well 4

Grade
Elevation

Pump
Intake

Pump
Intake

(mamsl) (mamsl) (m bgs)

351.3
338.1

361
361
360.4
367

302.7
302.6

328.3
329.6
321.3

329

43.6
35.5

32.7
314
39.1

38

Top of
Casing
(m agl)

0.8
0.5

0.5
0.5
0.8
0.8

Operating
Low WL
{m amsl)

317
314

344
345
331

Long
Term
Water
Level

Long
Term
Wate
Level

r

{mamsl} {m bgs)

310.8
311

335
335
348.5
332

40.5
27.1

26
26
11.9
35

Average
Pumping
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Beyond the water level interference issues there is a water quality issue that needs to be resolved. Your work
indicates that there will be 5 m of drawdown in the area of the Huntington and Cross Creek wells. Currently there
is an upward gradient between the bedrock aquifer and the Speed River. If the water level in the bedrock aquifer
is lowered by even 2 m then the gradient will be reversed and both wells will potentially become GUDI wells.
Please check your model and see if water in the Speed River becomes recharge in the modelled scenario.

Give me a call so that we can discuss these issues.



Regards
Jim
#+#++ CONFIDENTIALITY NOTICE *#**

This electronic transmission and any accompanying attachments may contain privileged or confidential information intended only for the use of the individual or
organization named above. Any distribution, copying or action taken in reliance on the contents of this communication by anyone other than the intended recipient(s)
is STRICTLY PROHIBITED

If you have received this communication in error please notify the sender at the above email address and delete this email immediately.

Thank you.
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James Etienne

From:
Sent:
To:
Cc:

Subject:

Good afternoon Jim:

James Etienne

Wednesday, December 17, 2014 4:34 PM

jim.baxter@rjburnside.com

kdavis@centrewellington.ca; Dave Belanger (Dave.Belanger@guelph.ca); 'Bates, Scott
(MNR)' (Scott.Bates@ontario.ca); Martin Keller; Paul Chin (pchin@matrix-solutions.com)
Guelph-Eramosa WQRA Comments

In response to your October 24™ e-mail to Matrix Solutions Inc. and our teleconference on November 12", |
have consulted with Dave Belanger (City of Guelph) and Scott Bates (MNRF) to address the following four
questions raised as a result of your initial comments regarding the preparation of the Guelph/Guelph-Eramosa
Tier 3 Water Budget and Local Area Risk Assessment (WQRA).

1) Peer Review Process for the Guelph / Guelph-Eramosa Tier 3 WQRA Report

The WQRA documentation for the communities of Rockwood and Hamilton Drive has been included as an
amendment to the peer reviewed and amended Guelph Tier 3 WQRA Report (Matrix Solutions Inc.,

2013). In 2008, AquaResource Inc. (later merging with Matrix Solutions Inc.) initiated the Guelph Tier 3
Water Budget and Water Quantity Risk Assessment (WQRA) project. The Final documentation for the
Guelph Tier 3 WQRA includes the peer reviewed Characterization Final Report (Golder Associates, July 2011)
and Groundwater Flow Model Report (AquaResource Inc., August 2011) both of which received final peer
reviewer sign-off in January 2013 on the basis of peer reviewer comments on draft and final draft

documents.

The final draft of the Guelph Tier 3 WQRA was submitted for peer review on May 15, 2013 and discussed at
a Peer Review meeting on May 23, 2013. The peer review included the approach to estimate the allocated
quantity of water, an item which did generate discussion and comments. As a result of their input on the
approach, the peer reviewers agreed in August 2013 that the Guelph Tier 3 project could proceed towards
final revision and completion of the report which would include the preparation of the Guelph-Eramosa
WQRA using an updated Guelph model and accepted WQRA approach.

In January 2014, Matrix Solutions Inc. met with Guelph-Eramosa Township staff to provide an overview of
the Tier 3 Water Budget and WQRA process and to request Township information to complete their WQRA
for the municipal drinking water systems in the communities of Rockwood and Hamilton Drive. After
several requests by Matrix, the Township provided enough information to calibrate the model and
determine the safe water levels. On May 13, 2014 Matrix submitted a memorandum to the Township to
request sign-off of the safe water levels and allocated rates. Matrix were aware of Source Protection
deadlines to finalize the Guelph/Guelph-Eramosa Tier 3 report and advised the Township that if comments

were not received by May 31% Matrix would proceed with the finalization of the WQRA. On the basis of this
assumption, Matrix drafted the final amendments to the Tier 3 report including the Guelph-Eramosa WQRA
and submitted this documentation along with a summary of peer review comments to the Peer Reviewers
on July 30, 2014.

Unfortunately, Burnside’s July 28, 2014 comments on the May 13" Allocated Demand and SAAD memo
were received after Matrix had prepared the revised document. This document was subsequently signed-
off by the peer review team in August 2014. The MNR also gave their approval to the peer reviewed
Guelph/Guelph-Eramosa Tier 3 WQRA on September 12, 2014, however the final printing of the document
is still awaiting the resolution of outstanding concerns identified by Burnside.

1



2)

3)

4)

Approach to SAAD Calculation

The Rockwood & Hamilton Drive SAAD calculations prepared by Matrix have been completed in accordance
with the Technical Rules: Assessment Report (amended November 2009), the Water Budget Technical
Guidance (October 2011), the MOE Technical Memorandum on Assignment of Water Quantity Risk
(December 2013) and based on experience and input from provincial representatives of the MNRF and
MOECC. Discussion with the MNRF (Scott Bates, Water Budget Program Analyst) has confirmed that the use
of a 72 hour, peaking pump test is not appropriate for the determination of average pumping rates and
water levels during the Study Period, as required under the Technical Rules. The MNRF has also confirmed
that all other Tier 3 Risk Assessments within the province have used average pumping rates during the Study
Period to define the “Existing Water Level” for calculation of the Safe Additional Drawdown. The MINRF
agrees that the approach used by Matrix for the Guelph/Guelph-Eramosa WQRA is appropriate for the
assessment of long-term sustainability of the source waters. The assessment of short-term peaking impacts,
such as those observed under a 72-hour pumping test or those observed for fire suppression can be semi-
quantitatively or qualitatively assessed under the Technical Rules through a discussion of the municipal
system “Tolerance” in accordance with Technical Rule 100.

Omission of Rockwood Well No. 4

Matrix Solutions Inc. were aware of Rockwood Well No. 4, and knew it was included as a planned well for
water quality, but unfortunately had a difficult time obtaining relevant information from the Township with
details about the well. Matrix did not know of any plans to pump the well in the future and what rates the
Township were planning on pumping it for. As a result, Matrix assumed that as an unpermitted well it was
to be used as a back-up sometime in the future and proceeded on the basis of the information they had
available. Matrix is still not sure if Well 4 is considered a planned demand according to the MOE Guidance
since the allocated rate can be met with the three other wells and Well 4 is not necessary to meet the
future demand. The total permitted rate for the Rockwood Wells is 3,275 m3/d and the existing rate is 967
m3/d so there is extra capacity of 2,300 m3/d. The forecast increase in demand to the year 2020 is only 185
m3/d.

The implications of the omission of Well 4 from the WQRA report are minimal as the increased demand is
minor. The well is already physically in the model with zero pumping. Matrix can include the well and
update the pumping rates in the Risk Management Measures Evaluation Process (RMMEP) and have already
scoped adding wells and “threats” for the threats ranking and scenarios. Right now the Rockwood Wells do
not trigger a moderate or significant risk. The WHPA-Q1s for these wells are very small and the maximum
drawdown for nearby Well 3 under drought is 6.4 m with 16.2 m SAAD. The omission of Well 4 can be
clarified in the preparation of the final report and going forward, this well will be included in the assessment
of scenarios during the RMMEP study.

Water Quality (GUDI) Issue for the Huntington & Cross Creek Wells

While we are uncertain of the context of your reference to “5 m of drawdown”, we assume you are
referring to the WHPA-Q1 in Figure 5-1. This is the drawdown in the semi-confined Gasport Formation
aquifer. We note that the WHPA-Q1 delineation and drawdown is defined as the difference between no
pumping and the full allocated pumping rates. Therefore, the drawdown shown in Figure 5-1 (WHPA-Q1) is
not the appropriate map for Guelph-Eramosa Township to be looking at for simulated drawdown purposes.

Figures 5-8, 5-10, 5-12 and 5-19 more appropriately illustrate the drawdown in the Guelph Formation
relative to the existing conditions. These figures show that there is no predicted drawdown in the shallow
bedrock in the area of Hamilton Drive and Cross Creek wells and therefore there is unlikely to be GUDI
effects under these scenarios. However, strictly speaking, the scope of the Tier 3 WQRA does not include an
assessment of GUDI threats from an operational perspective.
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In conclusion, the Guelph/Guelph-Eramosa Tier 3 Water Budget and Local Area Risk Assessment has been
prepared as a requirement of the Technical Rules (Part I11.2; MOE, 2009) to assess the long term sustainability of
municipal drinking water systems located within the Upper Speed assessment area identified as having a
“moderate” potential for stress in the Grand River Tier 2 Stress Assessment Report (AquaResourec Inc.,

2009). As a result of the Tier 3 work completed in 2014 by Matrix Solutions Inc., the municipal water supplies
for Guelph-Eramosa Township were identified as having a “low risk”, however the City of Guelph water supply
has been identified as having a “significant risk” and as a result, the Guelph and Guelph-Eramosa municipal
water supplies will undergo a Risk Management Measures Evaluation Process. This process will review the Tier
3 results, identify additional municipal wells for impact assessment (i.e. Rockwood Well No. 4) and update the
Tier 3 model allowing for clarification of concerns and an operational level of review to assess and improve the

sustainability of the municipal system.

It is recommended that Matrix Solutions Inc. integrate minor corrections in the Guelph/Guelph-Eramosa WQRA
report to address the Township concerns regarding the omission of Rockwood Well No. 4 and finalize the WQRA
Report. It is also recommended that we should let the municipality/operators decide on what this level should
be in relation to the pump intake or aquifers. A safe water level of 2 metres above the pump intake appears
conservative but reasonable. As Matrix Solutions Inc. have previously noted, a discussion could be provided in
the report on the ability (or lack thereof) of the municipality to lower the pumps, but there is no obligation
within the Technical Rules to do so. Finally, It is recommended that the Township’s concerns regarding the Tier
3 modelling be addressed as part of the RMMEP study which can proceed upon the finalization of the Tier 3

WQRA.

Sincerely,

James B. Etienne, P.Eng.

Senior Water Resources Engineer

Grand River Conservation Authority

400 Clyde Road, Cambridge, ON N1R 5W6
Tel: 519-621-2763 ext. 2298

email: jetienne@grandriver.ca
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Phone: (519) 826-0099 Fax: (519) 826-9099
File: 1417
February 9, 2015 DRAFT

To: Kyle Davis — Risk Management Official — County of Wellington
From: Stan Denhoed, P.Eng. — Harden Environmental Services Ltd.

Re: City of Guelph and Communities of Rockwood and Hamilton
Drive Tier 3

Kyle

We have reviewed the Tier 3 Water Budget and Local Area Risk
Assessment for the City of Guelph and the Communities of Rockwood
and Hamilton Drive. We have reviewed this report on behalf of the
Wellington Source Water Protection and have focused our attention
mainly on issues related to the Township of Puslinch.

Figure 5.1, attached shows the extent of the Well Head Protection Area
Ql (WHPA-Q1). It appears that two thirds of Puslinch Township falls
within the WHPA-Q1. This is not only because of water taking within
the City of Guelph, but also because of water taking in Puslinch
Township and Flamborough Township. Although policies related to the
WHPA-Q1 have not been established, the inclusion of a significant
portion of the Township within the WHPA-Q1 is of concern to the
Township since a significant portion of the existing and future
employment lands fall in this area. There are also several holders of
permits to take water that in this area and will be deemed as significant
threats to the water quantity available to the City of Guelph municipal
system.

It is thus very important to the Township of Puslinch that the
delineation of the WHPA-Q1 is correct and that the correct risk level
assigned.

We offer the following comments related to the size and shape of the
WHPA-Q1.
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Eramosa River as a Groundwater Discharge Zone

One of the tasks of this study is to develop and calibrate surface and groundwater
models to assess water budget components in the study area. Harden Environmental
has recently been involved in a streamflow study in the Eden Mills area and determined
that a significant volume of water is lost from the Eramosa River to the aquifer in the
reach between Indian Trail Road and the confluence of the Eramosa River and Blue
Springs Creek. Depending on streamflow, the loss ranges from 100 to 500 L/s. Based on
our review of the reporting in the Tier 3 Study, we conclude that this reach of the
Eramosa River is modeled as a groundwater discharge zone whereas our observations
are the opposite. This information was not available at the time of writing this study
but may have significant implications to the size and shape of Well Head Protection
Areas in Wellington County and protective measures needed for the City of Guelph
water supply. This new information should be incorporated into the existing model.

Region of Waterloo and City of Guelph Overlap

This report only addresses the WHPA-Q1 for the City of Guelph and a two kilometer
buffer with the watershed divide with the City of Cambridge. Therefore, the township
should consider if the City of Cambridge report should also be reviewed. When will this
be available and will policies associated with the City of Cambridge WHPA-Q1 be the
same as the City of Guelph policies?

Vinemount Formation as an Aquitard

The follow-on to the statement (page viii) that the Vinemount Aquitard is already a
limiting factor for recharging the Gasport Aquifer and therefore a reduction in recharge
has a minimal impact on municipal water levels is that in the areas where the
Vinemount is absent, there may be direct recharge from ground surface to the Gasport
Aquifer. The accurate identification of the extent of the Vinemount therefore becomes
important. This is particularly true for areas east and north of the City of Guelph. As
discussed in Section 2.3.1, a large area east of Rockwood is described as being underlain
by the Reformatory and Vinemount Aquitard. What is the evidence for this
determination? Outcrops along Hwy 7 (near Crewson’s Corner) are Gasport or Goat
Island and the aquitard was not observed at the Hidden Quarry site (Lot 1, Concession 6,
Guelph-Eramosa). The presence/absence has significant effect on modeled hydraulic
head levels in the Rockwood area. The presence of the Vinemount also factors
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significantly in the potential effect of water taking from the Gasport Aquifer on water
levels in the overburden.

Defining of WHPA-Q1

If the natural fluctuation in the Gasport Aquifer is two metres, then an additional two
metre drawdown (the criterion for the edge of the WHPA-Q1) results in four metres of
drawdown from high water conditions. What is the intention of delineating the WHPA-
Q1 in this manner?

Extent of WHPA-Q1

The water taking by Nestle Waters Canada and another commercial water taking in the
City of Hamilton (formerly Flamborough Twp.) has a significant impact on the size and
shape of the WHPA-Q1 for the City of Guelph. In essence, this results in a larger portion
of the Township of Puslinch falling within the WHPA-Q1 than would occur just from the
City of Guelph water taking. The ramifications (financial considerations, planning
considerations etc..) of this enlargement may impact on the Township of Puslinch
municipal government and or the administration of the WHPA-Q1 policies by the County
of Wellington. There are potential employment lands within the WHPA-Q1 (wet and
dry uses) along the Hwy 401 corridor that will be subject to Clean Water Act policies
that would not have been if the commercial water taking was not occurring. It is
therefore crucial that the inclusion of the area of influence of the Nestle Waters Canada
well and other water takings be carefully assessed prior to finalization of the WHPA-Q1.

According to Table 2-7 Appendix B, the water taking rates in Puslinch Township were
obtained from the 2006 Guelph Puslinch Groundwater Study. We have the following
comments in this regard.

PTTW 7043-74BL3K Nestle Waters Canada

Figure 6.8 of the CRA report (Test Pumping Investigation Supply Well TW3-80,December
2004)shows that after 72 hours of pumping at 700 igpm (4,576 m?/day vs 2,396 m>/day
in the model) the drawdown from the well was estimated to be one metre at a location
200 metres north of County Road 34. The 2014 Matrix Solutions Inc. report (Figure 5.1)
indicates a drawdown of five metres approximately 650 metres north of County Road
34. Also, the 2004 CRA report shows a drawdown of less than one metre from TW3-80
at Mclean Road whereas the Matrix Solutions Figure 5.1 suggests a drawdown of 3-5
metres extending well south of the Hwy 401.
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The Matrix Solutions Inc. drawdown arises mainly from the combined water taking by
Mini Lakes, Mill Creek Campground, Meadows of Aberfoyle and Nestle Waters Canada.
The consumptive rates of these takings are 129, 164, 18 and 2396 m3/day respectively.
Nestle Waters Canada accounts for 90% of this taking. The Matrix Solutions drawdown
is significantly greater than observed during the pumping test resulting in a much
greater area of influence of the permitted taking in this area and possibly the reason for
overlapping areas of influence near the south end of Guelph.

In order for the WHPA-Q1 to extend south of Maltby Road, the combined drawdown of
the Downey well, Burke well and Puslinch takings must be greater than two metres in
the Gasport aquifer. None of the individual 25 year capture zones of the Burke or
Downey Road wells extend to Maltby Road (we have not been able to find individual
drawdown values for Burke Well or Downey Road Well). It is thus not possible to
estimate drawdown from these individual wells. We respectfully request that the
conditions resulting in overlapping areas of influence between the City of Guelph
municipal wells and the Nestle Waters Canada wells be reviewed and confirmed as
accurate. For example, the 2013 Stantec Environmental Assessment for Burke Well has
a hydrograph with pumping elevations within the Burke Well at approximately 317 m
AMSL. The 2006 Guelph Puslinch Groundwater Protection Study (Golder Associates) has
a model-projected potentiometric water level for the Burke Well at approximately 313
m AMSL. The 2014 Matrix Solutions report suggests a water level of 325 m AMSL in the
Burke well. The reason for this difference should be evaluated to ensure accuracy of
the model.

Permit 8228-76XLE Meadows of Aberfoyle
The current (since 2009) PTTW is 5626-7WLQ3W.
Permit 02P-2064 Kraus Nurseries Ltd.

Kraus Nurseries have holdings in Waterdown, Ontario and Mrs. Kraus confirmed that
02P-2064 is an old permit of hers but she does not own property in Puslinch, the permit
is for her property in Waterdown. In addition, this is an expired permit.

99pP-2132 Kats Okashimo Fish Farm

There is no evidence that water has ever been taken through PTTW 99P-2132. The
PTTW was not renewed in 2009. A site visit to the Kats Okashimo Fish Farm failed to
find a fish farm at the location (now a Tarot Card reader) and the present tenant
confirmed that fish farming has not been done for at least twelve years (nor is he aware
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if it ever occurred).  As seen on Figure 5.1, the modeled water taking at the Kats
Okashimo Fish Farm has a significant effect on drawdown beneath Puslinch Township.
The effect, of removing this taking, on the size and shape of the WHPA-Q1 must be
evaluated.

Significant Risk Assignment to WHPA-Q1

The combined WHPA-Q1 as shown on Figure 5.1 for all of the City of Guelph wells has
been assigned a Significant Risk level. The significant risk level is assigned as a result of
the high uncertainty that Arkell Well 1 can meet its allocated rate (page 133). The high
uncertainty caused the assigned Moderate Risk level to be elevated to Significant Risk
level. The policy implications of this to the Township of Puslinch is that all existing water
taking and future water takings become Significant Threats to the City of Guelph
municipal wells. Therefore, permits to take water such as issued to Nestle Waters
Canada, ConCast, Mini Lakes, Royal Canin, Mill Creek Campground and all aggregate
washing will be subject to any policies for Significant Threats developed under the Clean
Water Act.

Arkell Well 1 obtains water from the overburden aquifer and a water quantity risk to the
overburden aquifer does not necessarily represent a threat to wells completed in the
Gasport Aquifer. Similarly, water taking from the Gasport Aquifer near Aberfoyle will
not affect the safe drawdown of Arkell Well 1. Shouldn’t the high uncertainty for
Arkell Well 1 then apply only to the capture area of Arkell Well 1 and the risk level
raised from moderate to significant only for the WHPA-Q1 of that well? This would
allow for a moderate risk level for the remainder of the WHPA-Q1 and thus only future
water taking will be subject to the new policies.

As an example of potential policies, we have reviewed the proposed polices in the
amended Source Protection Plan for the CTC Source Protection Region that apply to a
WHPA-Q1. The policies for WHPA-Q1 with significant risk include;

e Reviewing and amending existing PTTWSs,

e not allowing any new PTTW or increase in a PTTW within the WHPA-Q1 unless
certain conditions are met,

¢ not allowing new developments that require a PTTW unless certain conditions
are satisfied,

e require Province to ensure that population/employment projections do not
result in a significant water quantity threat
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The inclusion of a significant portion of the Township of Puslinch within the WHPA-Q1
mainly because of water taking by Nestle Waters Canada will result in the enforcement
of new policies developed by the Source Protection Committee. These policies are
presently unknown, but as can be seen in the CTC Source Protection Area proposed
policies, may not be inconsequential. It is therefore important that the extent of the
WHPA-Q1 be as accurate and scientifically defendable as possible.

Threats Ranking

Any threats ranking of the Industrial threats identified in Puslinch Township on Figure 6-
1 should consider the following;

The vast volume of water stored in the pit ponds near Aberfoyle are not considered in
the model. There is an estimated 12,000,000 m® of water stored in pit ponds south of
Hwy 401, let alone those north of Hwy 401. This is several times greater than that
stored in Puslinch Lake. The volume of water that is stored in gravel pits in Puslinch
Township is several times greater than in the former sand and gravel aquifer.
Therefore, permitted water taking from the ponds should be carefully evaluated before
deeming them a significant threat to the City of Guelph water supply.

Water Quantity Risk Management Measures Evaluation Process List of Tasks

We have reviewed the list of tasks and do not have any comment other than given

above.
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56 Alexandra Ave., Waterloo, Ontario N2L 1L5
Telephone 519-884-5549 Blackport
Email: blackport_hydrogeology@rogers.com HydrOQEOk)gy Inc.

Memo

To: Kyle Davis, Township of Centre Wellington

From: Ray Blackport, Blackport Hydrogeology Inc.

CC: Kathryn Ironmonger, Town of Erin

Date: February 10, 2015

Re: Draft Comments, City of Guelph, Water Quality Risk Assessment

Draft Comments — Town of Erin Review of the City of Guelph Tier 3 WQRA and the Guelph/Wellington
County Water Quantity Risk Management Work Plan

For Internal Review Only

1. Background and Scope of Review
Background

The City of Guelph conducted a Tier Three Water Budget and Local Area Risk Assessment (Tier Three
Assessment) as a requirement under the Clean Water Act for the Province of Ontario. Previous water
quantity studies, completed at the watershed scale, classified the local subwatershed as having a
moderate to significant water demand due to high water supply usage. The findings of the Tier Three
Assessment concluded that there is a significant water quantity risk level encompassing a large area of
City of Guelph, the Townships of Guelph/Eramosa and Puslinch and the Town of Erin. Three areas were
identified as being vulnerable to water quantity threats, two being groundwater vulnerable areas (WHPA-
Q1 and WHPA-Q2) and one being a surface water vulnerable area (IPZ-Q). The WHPA-Q1 area is the cone
of influence of each municipa!l well, including the cones of influence of wells the each well it intersects.
The WHPA-Q2 area is the land area where recharge has the potential to have a measurable impact on
water levels at the municipal wells. The IPZ-Q area is the drainage area and associated recharge area that
contribute to a surface water intake.

Scope of Review

The primary focus of this review is to provide comments on the Draft Tier 3 Water Quantity Risk
Assessment (WQRA) Report for the City of Guelph Water system, as related to potential water quantity
concerns within the geographic area of the Town of Erin, on behalf of the Town of Erin. It was also
requested that a review of the Work Plan for the “Water Quantity Risk Management Measures Evaluation
Process” (RMMEP) be completed. With respect to the Town of Erin, there are no WHPA-Q1 and WHPA-



Q2 areas for the City of Guelph and Village of Rockwood water supply systems that extend into the
geographic boundaries of the Town of Erin. Only the surface water quantity area (IPZ-Q) extends into the
geographic limits of the Town and as such the scope of review is limited to reviewing the WQRA report
and in relation to the IPZ-Q and providing general comments on the RMMEP Work Plan.

2. Water Quantity Risk Assessment

a. Groundwater
i.  Geology/Hydrogeology

From the perspective of the Town of Erin, the there are no groundwater related water quantity concerns
within the Town boundaries, related to the Guelph WQRA Tier Three Assessment. The groundwater
capture areas of the municipal water supply wells for the City of Guelph do not extend into the Town of
Erin and as such, an assessment of the geology and hydrogeology was not conducted. It is noted that
extensive testing of the Arkell Spring grounds municipal well field has been conducted over the last three
years and the findings show that the capture zones do not extend into the Town of Erin. It is also noted
that a characterization update was conducted for the area around Rockwood, as part of the Tier 3 Water
Budget and Local Area Risk Assessment. No update on the Wellhead Protection zones was provided;
however, based on the previous information found in the Grand River Source Protection Plan (2013), the
Wellhead Protection Zones are shown to extend into the Town of Erin but there are no water quantity
threats with the Town.

ii. Municipal Wells
Not applicable for the Town of Erin
iii.  Delineation of WHPA — Q1 and Q2 — Application of Technical Rules

This is beyond the scope of review for the Town of Erin as the WHPA-Q1 and WHPA-Q2 do not extend
into the Town of Erin

b. Surface Water

The IPZ-Q for the City of Guelph water supply is the entire Eramosa-Blue Springs Creek watershed
upstream of the Arkell Spring Grounds Intake on the Eramosa River (Figure 5-4 of the Tier Three
Assessment Report). Since the intake is on the Eramosa River, all of the upstream drainage area and
associated recharge area of the Eramosa River and Blue Springs Creek is considered to contribute to the
surface water intake. The surface water pumped from the Eramosa River is not directly fed into the
municipal drinking water system but into an artificial recharge system where it is stored and then
pumped out, treated and made available for the municipal supply system. The water taking is
constrained, based on a specified river flow rate, to maintain sufficient flow for operation of the
wastewater treatment plant.
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i.  Hydrology

The hydrology and flow rates in the Eramosa River have been investigated in detail for decades. In recent
years discharge at the Eramosa intake has fallen below the threshold level (for operation of the Waste
Water Treatment Plant on several occasions; however, this has not impacted the drinking water quantity
as make up water, if needed, can be derived from storage within the artificial recharge system and from
water supply wells at Arkell.

ii. Delineation of IPZ-Q — Application of Technical Rules

Part VI.7 of the Technical Rules was applied (page 94 of the Tier Three Assessment Report) appropriately.
Simulated particle tracking was used to assess potential recharge to the watershed, through the
groundwater system outside the watershed boundaries. Given the uncertainty in the groundwater divide
and the limited recharge contribution in this area, this additional area was removed, to constrain the 1PZ-
Q to within the Grand River watershed boundary

Additional Considerations

It was noted in the Tier Three Assessment Report (page 99) that the Surface Water Vulnerable Area (IPZ-
Q) was assigned the same Risk level as the groundwater vulnerable area that contains the groundwater
collector system (Glen Collector) at the Arkell Spring Grounds where the surface water used in the system
is discharged. This was done since the water pumped from the Eramosa intake is not fed directly into the
drinking water system but into the groundwater collector, which was included in the Risk Assessment for
groundwater.

3. Water Quantity Risk Management Measures Evaluation
Process Work Plan

As indicated in the Work Pan, the Risk Management Measures Evaluation Process (RMMEP) the water
quantity polices must address one of the prescribed drinking water threats, and, as a result may or may
not address some of the factors considered in setting the risk level for a local area. There are two water
quantity prescribed drinking water threats:

e An activity that takes water from an aquifer or a surface water body without returning the water
taken to the same aquifer or surface water body

e An activity that reduces recharge to the aquifer.
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As indicated in the introduction to the Water Quantity RMMEP, the objective is to provide a methodology
to select risk management measures that would manage significant threat activities so that they cease to
become significant drinking water threats. The following comments are provided with respect to the
RMMEP Work Plan

Task 1: Review - Identification of Drinking Water Quantity Threats

| generally agree with the proposed work plan; however, it is important that whomever is undertaking the
RMMEP is familiar with the existing Tier 3 assessment, as it may be overkill for the consultant to update
and refine threats, identify additional wells/intakes for impact assessment etc., given how much work has
gone into the Tier 3 assessment (i.e. was that not the point of the Tier 3 assessment?).

Task 2: Where Required, Identify Percentage Impacts and Rank the Tier 3 Local Area Significant Threats

e Have not some of the scenarios presented in Table 1 already been performed as part of the Tier 3
assessment (e.g. modelling pumping at the permitted rates)?

e Realistic consumptive and non-consumptive use need to be refined, where possible, for many of
these scenarios in Table 1. For example, most rural non-permitted water takings (private wells) is
non-consumptive, water is typically removed from the lower bedrock aquifer and returned via
septic systems to the shallow aquifer. In the case of Guelph, water taking and potential impacts
from the Town of Erin (surface water only), this would in fact potentially enhance discharge to
the surface water as recharge to the shallow groundwater is effectively increased.

e Part of the ranking or level of impact will depend on the location or distance from the well or
intake and geologic conditions e.g. where is the main recharge area of the municipal wells and
the distance this is from the wells. Is the use of the term “recharge” referring to recharge to the
water supply aquifer (big difference between local recharge to an unconfined shallow aquifer
and regional recharge to a deeper confined aquifer). It is noted for example, in the Conclusions
(page viii of the Tier 3 Assessment report) that: “Recharge reductions in response to future land
developments, have a minimal impact on water levels at the Tier Three municipal pumping wells.
The Gasport aquifer is protected in most area by the Vinemount aquitard which reduces the
impact of reduced groundwater recharge on water levels in the aquifer. With respect to the City of
Guelph and community of Rockwood, future land developments generally occur around the
periphery of these communities with minimal increase in imperviousness over the Local Area.’

’

Task 3: Select Preliminary Risk Management Measures (RMMs) and Evaluate the Risk Management
Measures

e It would appear that there are two components to this that should be explored together. The
operational aspects are important, as purely for an operational risk perspective there may be
operational procedures to optimize the system, while there may be RMM measures to aid in
maintaining overall recharge or decreased withdrawal from the aquifer system.
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Task 4: Prepare a “Draft Threats Management Strategy” to discuss with Municipalities and Stakeholders.

e The key will be consultation throughout the previous tasks to ensure there is a reasonable
consensus moving forward.

4. Conclusions

Implications for the Town of Erin

There are no groundwater related concerns regarding the Tier Three Assessment for the City of Guelph,
given that the capture zones for the Guelph system do not extend into the Town of Erin and there are no
groundwater quantity threats. From a surface water perspective, the Surface Water Vulnerable Area (1PZ-
Q) extends into the Town of Erin upstream of the Arkell Spring Grounds Intake. It is not expected that that
there would be any impact on water quantity from activities within the Town of Erin, given several
factors:

e Anyincrease in impervious areas as a result of development would potentially increase surface
water flow rather than decrease surface water flow.

e Most rural wells obtain water from the deeper aquifer system and “recycle” the water via septic
systems to the shallow groundwater system, increasing the overall recharge to the shallow
groundwater system and the potential discharge to the surface water system.

e The Town of Erin is the most upstream portion of the watershed and least developed so it is
unlikely that would be an impact on the surface water system that could be measured
downstream at the Arkell Spring Grounds Intake.

5. Recommendations

It is not anticipated that any activity within the Town of Erin could measurably impact the quantity of
surface water at the Arkell Spring Grounds Intake. If measures are recommended for the RMMEP that
could potential impact land use or land use activities in the Town of Erin the Town should be consulted to
assess the need and the implications.
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R.J. Burnside & Associates Limited 292 Speedvale Avenue West Unit 20 Guelph ON N1H 1C4 CANADA
telephone (519) 823-4995 fax (519) 836-5477 web www.rjburnside.com

(5 BURNSIDE

February 10, 2015
Via: Email

Mr. Kyle Davis

Risk Management Official
County of Wellington
7444 Wellington Road 21
Elora ON NOB 1S0

Dear Kyle:

Re: Comments on the Draft City of Guelph Tier 3 Water Quantity Report
Project No.: 300036495.0000

R.J. Burnside & Associates Limited (Burnside) was requested by the Township of
Guelph/Eramosa to review the Matrix Solution Incorporated (MSI) Draft City of Guelph, and
Communities of Rockwood and Hamilton Drive Tier 3 Water Budget and Local Area Risk
Assessment. This letter provides Burnside's comments on the report including an update
regarding well construction and testing of Rockwood Well 4.

Scope of Technical Review

The purpose of a Tier 3 water quantity analysis is to evaluate the impact of the
proposed/modelled water takings to ensure that the approved water supply within a municipality
can meet the required growth and demand to 2031. This evaluation is completed using a
groundwater model that is based on the documented hydraulic properties of the hydrogeologic
units, surface water and weather patterns that sustain the flow of water within the study area.

The review completed by Burnside assumes that the groundwater model for the study area is a
suitable representation of on-site conditions as it has been peer reviewed by approved
reviewers. This review focuses on identifying specific issues that have a direct impact on the
Township of Guelph/Eramosa, in areas where pumping is planned by the City of Guelph.

Existing Plus Committed Demands and Allocated Rates

The allocated pumping rates used in the groundwater model for each well in Guelph/Eramosa
are identified in Section 3.2.4 of the report. Guelph/Eramosa would like revised allocation rates
based on (i) the changes to growth predictions since the 2011 Watson report and, (ii) the
selection of the most accurate year's water use being selected to calculate the existing water
demand.

The calculation of municipal water demand has made use of data from 2009 and 2010. Review
of precipitation data from these years indicates these were average to above average years for
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precipitation and likely resulted in below average water supply demands for the water systems.
Water use data from 2007 or 2012 would be more indicative of a high demand year which would
provide a more conservative estimate of water use. This approach was used in the Orangeville

study where data from 2012 was used for pumping rates. It is critical in the Huntington and
Cross Creek wells where the short term summer demands can vary significantly from year to

year.

Safe Additional Available Drawdown

Burnside has previously provided comment on the Safe Additional Available Drawdown (SAAD)
calculations in the draft report. Based on the technical rules the SAAD is the difference
between the average pumping water level and 1 m above the pump intake. In most water

systems the average pumping water level is determined using electronically collected water
level data. Whereas water levels used to calculate the water levels in the Guelph/Eramosa

wells are based on once a day manual water levels. In the case of the Cross Creek well there

are only three pumping water levels measured during a year of operation because the well only
runs for approximately six hours every second day. It is our opinion that this data does not
provide an adequate basis on which to compute an average water level.

The lack of suitable pumping water level information prevents the proper calculation of an
average pumping water level. As a result, the average pumping water level should be
estimated based on operator knowledge, by selecting an appropriate pumping water level or by
installing an automatic water level recorder (AWLR) and monitoring water levels. Data of this
type is available for only the Huntington Well but could easily be obtained for the other
production wells. In lieu of this data, we have reviewed the water level data and estimated
acceptable average water levels and safe additional available drawdown values for each well as

outlined below in Table 1.

Table 1: Recommended Safe Additional Available Drawdown for Guelph/Eramosa Wells

Report
Grade |(2)Pump | Pump | Topof | (1) Operating :::":i?‘: Report EGr :::z:;
Elevation Intake Intake Casing Low WL SAAD
(m amsl) | (m amsl) | (m bgs) | (m agl) (m amsl) Water (m amsl) SAAD
Level (m amsl)
(m masl)
Cross Creek Well 351.3 302.7 48.6 0.8 317 320.2 16.6 13.3
Huntington Well 338.1 302.6 355 0.5 314 3216 17.6 10.4
Rockwood Well 1 361 328.3 32.7 0.5 344 348.5 23 14.7
Rockwood Well 2 361 329.6 31.4 0.5 345 350.6 27 14.4
Rockwood Well 3 360.4 321.3 39.1 0.8 331 333.9 16.2 8.7
Rockwood Well 4 367 320 47 0.8 327 - - 6.0

Guelph/Eramosa SAAD calculated (1) - (2) — 1 m; Well 4 estimated based on pumping test data.

Rockwood Well 4

A test well called TW2-02 was constructed as part of the Rockwood Water Supply

Environmental Assessment in 2002. This well site was identified as a future municipal well with
a capacity of 683 L/min. This site has been included in all of the previous models leading up to
the present study. The site which will become Rockwood Well 4 in 2015 has not been included

in this study.
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Rockwood Well 4 was constructed at the TW2-02 site in December 2014. The new well was
tested in January 2015 and has a capacity of approximately 910 L/min. A permit will be applied
for and obtained in 2015. The pump house for the site will likely be constructed allowing
connection of the well to the Rockwood system in 2016. The current version of the Tier 3 study
should include Rockwood Well 4 at its proposed pumping rate of 910 L/min. This issue has
been reviewed by the project team and we understand that the report will be revised to include
Rockwood Well 4.

It is expected that the water demand will rotate between Rockwood Wells 1 and 2

(1,365 L/min.), Rockwood Well 3 (910 L/min) and Rockwood Well 4 (910 L/min.) We therefore
recommend a distribution of the committed rate of 40% for Rockwood Wells 1 and 2 combined
and 30% each for Rockwood Wells 3 and 4. This change as well as likely changes related to
future demands will require the model to be re-run.

We note that drilling at the TW2-02 site did encounter a dark brewn limestone layer that was
less than 10 m thick at the top of the bedrock. The layer washot petroliferous and as a result
we have interpreted that the Eramosa Formation is not present at this location. The project
team may wish to review the interpreted presence of the'Eramosa Farmation which has been
extended to a considerable distance east of Rockwoaod'in the report based on well logs that
reported dark brown limestone.

Huntington and Cross Creek GUDI Status

The modeled long term pumping water levels from the'draft report indicate drawdown in the
area of the Speed River adjacent to the Huntington‘and Cross Creek Wells. Depending on the
level of drawdown and the period itfakes place it could significantly change the hydraulic
gradients at the Speed River fromi'a gaining to loosing water course. The model for this area
should be examined to see if thigiis thelcaserand. to determine if water flowing in the Speed
River will become recharge to the’ Huntlngton and/or Cross Creek Wells. This aspect is
significant as the change/in hydraulic gradients may change the GUDI status of these wells,
from currently being nen-GUDI, to GUDI;which would require the Township to implement
additional treatment. “We understand that the 2013 proposed changes to the GUDI analysis in
Ontario have been delayed mdeﬁnitely and as a result must be addressed based on the current
approach. .

Report Name

The name of the report does not properly identify the Townships of Guelph/Eramosa, Puslinch
and Town of Erin as primary stakeholders in this study. The pilot study completed for the Town
of Orangeville, Town of Mono and Township of Amaranth was entitled “Orangeville, Mono and
Amaranth Water Quantity Risk Management and Climate Change Adaptation Assessment Pilot
Study”. Accordingly, the present Study should be entitled “Guelph, Guelph/Eramosa, Puslinch,
and Erin Tier Three Water Budget and Risk Assessment”.

General — Township Participation
The context of our comments is based on our experience in completing a similar study in the

Orangeville area where there were three municipalities involved. It is noted that the Orangeville
study was used as the pilot study for the Tier 3 process and it is our opinion that the approach
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followed by that study has merit with regard to how the concerns of the individual municipalities
were coordinated and managed.

In the Orangeville study all municipalities were involved with the project from initiation through
implementation and were kept abreast of developments along the way. The process of
obtaining model input was consultative with the municipalities being requested to provide data
ahead of time and this data being included into the modelling process. Municipalities developed
data on water taking, planned volumes and safe additional available drawdown and provided
this to the modelling team. This approach resulted in the municipalities taking ownership of the
data provided and resulted in a basic agreement on the numbers being modelled.

Our review has focused on aspects of the report related solely to the computations conducted
for wells in Guelph/Eramosa. In recent weeks we have been made aware of other concerns
regarding the underlying assumptions of the model. Burnside notes that we have not made an
attempt to review the model, but instead were assuming that the{modelling represented the best
understanding of the regional hydrogeology at the moment. In light of the recent concerns we
would like to point out that our position is in support of making the:model the most
representative of the available data. We think that best available data should be used in this
model in a scenario where the predicted outcomes have implications farthe City of Guelph,
Township of Guelph/Eramosa, Township of Puslmch and the Town of Erin.

At present there are no policies in the Wellington County Source Protection Plan that address
significant drinking water threats for quantity. Should these policies be developed, they will
need to be |mplemented by the surrounding mumcnpalitles on behalf of water sources inside the
City of Guelph. There is no doubt in our m|nd§ that the implementation of these policies would
be best undertaken in a spirit of collaboratlon and cooperation between the municipalities. It is
our recommendation that all releyant mumc:palaties be brought to the table and involved going
forward in any adjustments or enh_g_mcements to.the project.

Yours truly,

R.J. Burnside & AsSociates Limited

Dwight Smikle, P.Geo. Jim Baxter, P.Eng.
Senior Hydrogeologist Groundwater Resource Engineer
DS/JB:mp

Enclosure(s)

cc: Ms. Kim Wingrove, Township of Guelph-Eramosa (enc.) (Via: email)

036495 Draft Guelph Tier 3 Report review _Davis Letter.docx
10/02/2015 4:06 PM



Martin Keller

Subject:
Location:
Start:

End:

Show Time As:
Recurrence:

Meeting Status:

Organizer:

Technical Meeting to Discuss Wellington Municipalities' Comments on Guelph WQRA
Report (Tier 3)

GRCA office, 400 Clyde Road, Cambridge - sign in at the front desk for directions to the
board room

Fri 2015-02-13 10:00 AM
Fri 2015-02-13 12:30 PM
Tentative

(none)

Not yet responded

Kyle Davis

| did not receive any other agenda items, so please see below for Friday’s agenda.

Regards,
Kyle
Agenda

1/ Introductions

2/ Review of Wellington County municipalities’ comments

e Guelph/ Eramosa

e Puslinch
® Erin

3/ Discussion

4/ Next Steps



Agenda - Guelph Water System Tier 3 Project Related to Wellington County Municipalities
Chair — Kyle Davis

Attendees — County of Wellington, Township of Puslinch, Township of Guelph / Eramosa, Town of
Erin, RMO, Harden Environmental, R.J. Burnside, Blackport Hydrogeology, GRCA

Location — County of Wellington office — Council Lounge — Main Floor, 74 Woolwich Street, Guelph

Date: March 24, 2015 1:00 to 4:00 pm

AGENDA

1. Introductions
2. Overall Process and Timeline for Guelph Water System Tier 3 (water quantity) project

3. Update on Municipal Peer Review of City of Guelph’s Water Quantity Risk Assessment Report
a. Harden Environmental Review for Township of Puslinch
b. R.J.Burnside Review for Township of Guelph / Eramosa
c. Blackport Hydrogeology Review for Town of Erin

4. Risk Management Measures Evaluation Project (next technical phase for the Tier 3 project)
a. Timeline
b. Proposed Process including Technical Steering Committee Participation
c. Proposed MOECC Screening Tool Project

5. Water Quantity (Tier 3) Policy Development within the County of Wellington
a. Proposed GRCA Process and Timing
b. Resourcing



GRAND RIVER CONSERVATION AUTHORITY

MEMORANDUM

TO: Kyle Davis — Wellington Source Water Protection RMO DATE: 20 April 2015
FROM: James Etienne - GRCA FILE:
CC: Martin Keller - GRCA

Scott Bates — MNRF

Dave Belanger — City of Guelph

Paul Chin — Matrix Solutions Inc.
RE: Guelph/Guelph-Eramosa Tier 3 WQRA Peer Review

REMARKS: [ Urgent For your review [] Reply ASAP [] Please Comment

In response to the discussions at the March 24, 2015 meeting at Wellington County, Matrix Solutions has
prepared a synopsis of the chronology and technical assessment that resulted in the decision to apply a
“significant” water quantity risk designation to the Guelph water supply in the Guelph/Guelph-Eramosa
Tier 3 Water Quantity Risk Assessment (WQRA). The synopsis notes that the Ministry of Natural

Res

ources & Forestry (MNRF) agreed to the risk designation in the Guelph-Eramosa WQRA after the

peer reviewers accepted the May 2014 WQRA using additional information that refined the
hydrogeological characterization.

1)

Study Chronology

The following is a brief description of the history of the Guelph/Guelph-Eramosa Tier Three Process
and the update that was conducted for the Rockwood and Hamilton Drive municipal systems.

The municipal supply wells of Guelph, Rockwood and Hamilton Drive require a Tier Three Water
Quantity Risk Assessment to be conducted under the Clean Water Act. These water supply wells are
located within the Upper Speed Assessment Area within the Grand River Watershed. The Tier Two
Water Budget and Subwatershed Stress Assessment completed for the Grand River Watershed
identified this area as having a “moderate” potential for groundwater stress. The identification of this
stress indicator led to the requirement of a Tier Three Water Budget and Water Quantity Risk
Assessment for Guelph, Rockwood and Hamilton Drive because all of the municipal wells are located
within this area.

The City of Guelph Tier Three Assessment was initiated in 2008 as a provincial pilot project to
conduct a Tier Three Water Quantity Risk Assessment on Guelph’'s municipal wells. This study
comprised field work, a desktop characterization exercise (of the water resource and the water use)
and the development of numerical surface and groundwater flow models. This work was mostly
complete by early-2010, and the Characterization Report and Groundwater Flow Model Report were
issued in draft in June 2010 and July 2011 respectively. These two reports were reviewed by the
province and external experts and received peer reviewer acceptance in January 2013.

The Guelph Risk Assessment was conducted using the accepted groundwater flow model and the
results were documented in the Water Quantity Risk Assessment Report released in draft in May
2013. At that time, the Local Area was assigned a “significant” water quantity risk level based on
ecological impacts to cold-water streams. The WQRA report was peer reviewed and a second draft of
the report received peer reviewer acceptance in August 2013. The province deferred their final review
of the WQRA report and the “significant” risk assignment until the completion of the Tier Three
study for the Rockwood and Hamilton Drive municipal wells, as well as the Region of Waterloo Tier
Three Study due to the proximity of the Local Areas.



2)

On December 2, 2013 the MOE Source Protection Programs Branch issued a memo with revised
guidance designed to clarify the process for assigning risk levels based on the evaluation of impacts
to other water uses including cold-water streams. As a result of this new guidance the assignment of
water quantity risk to the City of Guelph Local Area became “moderate”.

The Rockwood and Hamilton Drive Tier Three Assessment was initiated in December 2013. This
study comprised additional characterization of the geology and hydrogeology relevant to the
municipal systems for Hamilton Drive and Rockwood. Representatives from Matrix Solutions,
Wellington County, the Township of Guelph-Eramosa (GET), the GRCA, and the City of Guelph held
a project initiation meeting on January 15, 2014. At that time, Matrix gave an overview of the Tier
Three process and the preliminary results from the Guelph WQRA which had just been reassigned a
“moderate” water quantity risk for the City of Guelph’s water supply. As an action item at the
meeting, Matrix received additional information and data from GET to characterize the municipal
systems of Rockwood and Hamilton Drive. Staff at GET provided the requested information which
was analyzed by Matrix. GET provided approval of the key metfrics required to conduct the risk
assessment on May 6, 2014 (including Safe Available Drawdown, current and future pumping rates).

The data provided by GET as well as other geological and hydrogeological data obtained for the
study were used to refine the hydrogeologic characterization and update the groundwater flow model.
The Risk Assessment for the Local Area (which includes Guelph, Rockwood and Hamilton Drive) was
conducted and the result was another reassignment of risk for the WHPA-Q1 that includes the
Guelph and Hamilton Drive wells to “significant”. The individual WHPA-Q1s that encompass the
Rockwood wells were assigned a “low” risk level. The change in risk assignment back to
“significant” in the final assessment was due to the refined hydrogeologic characterization and a
requisite update to the groundwater flow model.

A draft report entitled CITY OF GUELPH, AND COMMUNITIES OF ROCKWOOD AND HAMILTON
DRIVE TIER THREE WATER BUDGET AND LOCAL AREA RISK ASSESSMENT was released in
draft in July 2014. This report received peer reviewer acceptance in August 2014 and the Province
agreed with the findings of the report, including the risk assignment in September 2014.

Technical Reassessment of Risk Assignment

The following bullets identify specific items that led to the change in the Guelph and Hamilton Drive
risk assignment to “significant”. The sensitivity or relative impact on the final WQRA results would
require a sensitivity analysis and some forensic modeling. The bullets refer to slides from the May 9,
2014 peer review presentation that explained the change in the risk assignment:

o The top of bedrock surface was refined in the area surrounding Rockwood and to the northeast
(in the direction of the previous 2006 capture zones for the Rockwood wells (Slides 9-12).

e There is a buried bedrock valley to the west of Rockwood that stretches to the northeast beneath
Erin. The characterization of the buried bedrock valley was adjusted close to Rockwood based on
the new bedrock surface noted above. The material infilling this valley was refined from the first
study based on OGS drilling information. In most places this resulted in coarser material which
changed the interaction between the bedrock aquifers and the overburden and surface water
system. This led to a slight decrease in water levels in Rockwood (Slide 18) and slight increases
in groundwater discharge in the Eramosa River (Slide 19).

e Pumping rates for Rockwood were revised with updated data and Well 3 was added. The first
draft model used data from 2002 that was reported in the Wellington County Groundwater
Protection Study (Golder, 2006) — Rockwood Wells 1 and 2 were pumped at a total of 751 m %d
and that pumping rate was held constant for the future scenario. With the GET Tier Three update,
the current condition pumping rates for the three Rockwood Wells increased to 2009/2010
pumping rates for a total of 967 m°/d, and the future gallocated) rates were set at 1,152 m*/d
(Slide 23). Thus there was a total increase of 401 m®/d in the Rockwood Wells under future



conditions in the final Guelph/GET Tier Three WQRA as compared to the draft Guelph Tier Three
WQRA.

e Other geologic refinements were made for the area north of Hamilton Drive that impacted results
in the north of the city — e.g., Emma Well (Slides 29 & 30).

e The updates made to the GET Tier Three combined to change the supply of water such that
under the drought scenario, water levels were lower in the Arkell 1, Carter, Emma and Water
Street Wells (Slide 29). Many of these wells were already very close to their safe available
drawdown levels (within 0.2 m for Arkell 1 and Carter wells). The Emma well dropped by 0.5 m
and reached the original safe water level used in the first-draft. Matrix took closer looks at all of
the wells to see if the safe water levels could be adjusted to accommodate these changes. With
the Emma Well, Matrix identified an additional 0.5 m of available drawdown by refining the
understanding of where the water bearing zones and the pumping levels were. Matrix could not
identify any additional available drawdown in the other wells. As these wells are very close to
their safe levels and because Arkell 1 and Carter Wells are shallower wells, there is enough
uncertainty inherent in this assessment that only having 0.1m of drawdown available in Arkell 1
led to a “significant” risk level being assigned to the WHPA-Q1.

As a result of the consideration of this explanation, and in discussion with the MNRF and the City of
Guelph, it is felt that the Guelph/Guelph-Eramosa WQRA designation of “significant” has been correctly
applied. If you have any further questions regarding this information, please feel free to contact the
undersigned.

Sincerely,

James Etienne, P.Eng.,
Sr. Water Resource Engineer
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June 19, 2015
James Etienne, P. Eng.
Senior Water Resources Engineer
Grand River Conservation Authority
400 Clyde Road, Cambridge, ON
Via Email and Regular Mail

Dear Mr. Etienne,

RE: Wellington County Municipal Peer Review Comments Regarding Water
Quantity Risk Assessment Report (Tier 3) - City of Guelph and Guelph /
Eramosa Township Water Systems

On behalf of Guelph / Eramosa Township, the Township of Puslinch, the Town of
Erin and the County of Wellington, please find enclosed peer review documents by
the Township and Town hydrogeologists on the draft Tier 3 Water Budget and Local
Area Risk Assessment for the City of Guelph and the Communities of Rockwood and
Hamilton Drive (Tier 3 report). The attached documents also provide comment on
the additional information, data and reports provided by the Grand River
Conservation Authority (GRCA), the City of Guelph and their consultants during our
peer review process to date. We appreciate the opportunity to participate as a peer
review for this study.

As outlined in our attached comments, our peer review indicates serious concern
with the delineation of the Well Head Protection Area — Quantity (WHPA Q1 / 2)
extent and significance level. We also continue to have concerns that additional
data needs to be included to ensure the Tier 3 report and model is an accurate
representation of field conditions and based on the best available science. As a
result of our peer review, our municipalities are respectfully requesting:

e A commitment from the GRCA, City of Guelph, Ontario Ministry of the
Environment and Climate Change (MOECC) and Ontario Ministry of Natural
Resources and Forestry (MNRF) to address the attached concerns. In
particular, addressing the concerns regarding the extent and significance of
the water quantity threat and inclusion of additional sources of relevant
data.

e Written confirmation of the process and necessary timing to alter the extent
and / or significance of the WHPA —Q1/ Q2.

Wellington Source Water Protection is a municipal partnership between Township of Centre Wellington | Town of Erin |
Guelph / Eramosa Township | Township of Mapleton | Town of Minto | Township of Puslinch | Township of Wellington North
| County of Wellington. The purpose of the Clean Water Act is to protect existing and future sources of drinking water.
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e Confirmation of a council, public and industry consultation process including
discussion on the timing of this consultation relative to Tier 3 report
acceptance / approval. Given the large number of private water users
(domestic and commercial / industrial) within the WHPA Q1 / Q2, discussion
and agreement on the consultation process is needed.

e Further discussion, perhaps through policy discussion papers, to address the
balance between potentially competing public interests such as municipal,
domestic and industrial water users.

Our attached comments reflect our municipalities’ current understanding of the
next steps in the Tier 3 process. In particular, our understanding is that the
provincial technical rules do not allow a Risk Management Measures Evaluation
Process (RMMEP) project to alter the extent of a WHPA — Q1 / Q2 or its significance
level once the Tier 3 report has been accepted. This understanding has been
confirmed over the past months by the GRCA, MOECC and MNRF. Based on this
understanding, our peer review requests that these concerns be addressed prior to
an acceptance of the Tier 3 report and prior to the initiation of the Risk Management
Measures Evaluation Process (RMMEP) project.

Recently, however, MOECC and MNRF representatives indicated that the official
acceptance of the Tier 3 report would occur through the approval of an updated
Grand River Assessment Report. Therefore, there may be a method to alter the
extent and / or significance of a WHPA Q1 / Q2 through the RMMEP project after
the Tier 3 report is accepted but prior to official acceptance through the Assessment
Report. MOECC and MNRF representatives indicated that the exact process is
unclear at this time as it is not outlined in the provincial technical rules. Based on
this uncertainty regarding the process to alter the extent and / or significance of a
WHPA Q1 / Q2 through the RMMEP project, our municipalities respectfully request
that the GRCA, MOECC and MNRF provide in writing confirmation of this process
especially in respect to the timing necessary to address our attached peer review
comments.

Our municipalities look forward to continuing our collaboration with the GRCA, City
of Guelph and the Province to ensure that the Tier 3 report includes the best
available science in which to support the protection of groundwater resources. This
is an important report that has long term impacts for City and County residents and
Wellington Source Water Protection is a municipal partnership between Township of Centre Wellington | Town of Erin |

Guelph / Eramosa Township | Township of Mapleton | Town of Minto | Township of Puslinch | Township of Wellington North
| County of Wellington. The purpose of the Clean Water Act is to protect existing and future sources of drinking water.
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as such, our municipalities will continue our involvement in the review of the
technical work and in development of water quantity policy.

If you require further information, please contact the undersigned.

Regards,
Digitally signed by
' kdavis@centrewellington.ca
L DN: cn=kdavis@centrewellington.ca
Date: 2015.06.19 12:17:07 -04'00'
Kyle Davis, Risk Management Official

519-846-9691 ext 362
kdavis@centrewellington.ca

c.C.
Via E-mail

Karen Landry, CAO — Township of Puslinch

Kim Wingrove, CAO — Guelph / Eramosa Township

Kathryn Ironmonger, CAO — Town of Erin

Gary Cousins, Director of Planning — County of Wellington

Martin Keller — Grand River Conservation Authority

Dave Belanger — City of Guelph

Peter Rider — City of Guelph

Scott Bates — Ontario Ministry of Natural Resources and Forestry

Kathryn Baker — Ontario Ministry of the Environment and Climate Change

Wellington Source Water Protection is a municipal partnership between Township of Centre Wellington | Town of Erin |
Guelph / Eramosa Township | Township of Mapleton | Town of Minto | Township of Puslinch | Township of Wellington North
| County of Wellington. The purpose of the Clean Water Act is to protect existing and future sources of drinking water.
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Memo

To: Kyle Davis, Township of Centre Wellington
From: Ray Blackport, Blackport Hydrogeology Inc.
CcC: Kathryn Ironmonger, Town of Erin

Date: June 10,2015

Re: Comments, City of Guelph, Tier 3 Water Quantity Risk Assessment and the
Guelph/Wellington County Water Quantity Risk Management Work Plan

1.0 Background and Scope of Review

Background

The City of Guelph conducted a Tier Three Water Budget and Local Area Risk Assessment (Tier Three
Assessment) as a requirement under the Clean Water Act for the Province of Ontario. Previous water
quantity studies, completed at the watershed scale, classified the local subwatershed as having a
moderate to significant water demand due to high water supply usage. The findings of the
Guelph/Guelph-Eramosa Tier Three Water Quantity Risk Assessment concluded that there is a
“significant” water quantity risk level encompassing a large area of City of Guelph, the Townships of
Guelph/Eramosa and Puslinch and the Town of Erin. Three areas were identified as being vulnerable to
water quantity threats, two being groundwater vulnerable areas (WHPA-Q1 and WHPA-Q2) and one
being a surface water vulnerable area (IPZ-Q). The WHPA-Q1 area is the cone of influence of each
municipal well, including the cones of influence of wells the each well it intersects. The WHPA-Q2 area is
the land area where recharge has the potential to have a measurable impact on water levels at the
municipal wells. The IPZ-Q area is the drainage area and associated recharge area that contribute to a
surface water intake.

Several meetings were held to discuss the findings of the Draft Tier Three Assessment. Concerns were
raised at the March 24™, 2015 meeting with respect to the decision to apply a “significant” water quantity
risk designation to the Guelph water supply in the Tier Three Assessment. The Grand River Conservation
Authority (GRCA) provided a summary of the chronology of the investigations and technical
reassessments of the Risk Assignment in a Memo dated April 20, 2015.



Scope of Review

The primary focus of this review is to provide comments, on behalf of the Town of Erin, with respect to
the Draft Tier 3 Water Quantity Risk Assessment (WQRA) Report for the City of Guelph Water system, as
related to potential water quantity concerns within the geographic area of the Town of Erin. It was also
requested that a review of the Work Plan for the “Water Quantity Risk Management Measures Evaluation
Process” (RMMEP) be completed. It is noted that with respect to the Town of Erin, there are no WHPA-
Q1 and WHPA-Q2 areas for the City of Guelph and Village of Rockwood water supply systems, which
extend into the geographic boundaries of the Town of Erin. Only the surface water quantity area (IPZ-Q)
extends into the geographic limits of the Town and as such the scope of review is limited to reviewing the
WQRA report in relation to the IPZ-Q and to providing general comments on the RMMEP Work Plan.

1. Water Quantity Risk Assessment

a. Groundwater
i.  Geology/Hydrogeology

From the perspective of the Town of Erin, the there are no groundwater related water quantity concerns
within the Town boundaries, related to the Guelph WQRA Tier Three Assessment. The groundwater
capture areas of the municipal water supply wells for the City of Guelph do not extend into the Town of
Erin and as such, an assessment of the geology and hydrogeology was not conducted. It is noted that
extensive testing of the Arkell Spring grounds municipal well field has been conducted over the last three
years and the findings show that the capture zones do not extend into the Town of Erin. It is also noted
that a characterization update was conducted for the area around Rockwood, as part of the Tier 3 Water
Budget and Local Area Risk Assessment. No update on the Wellhead Protection zones was provided;
however, based on the previous information found in the Grand River Source Protection Plan (2013), the
Wellhead Protection Zones are shown to extend into the Town of Erin but there are no water quantity
threats with the Town.

ii.  Municipal Wells
Not applicable for the Town of Erin.
iii.  Delineation of WHPA — Q1 and Q2 — Application of Technical Rules

This is beyond the scope of review for the Town of Erin as the WHPA-Q1 and WHPA-Q2 do not extend
into the Town of Erin. '
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b. Surface Water

The IPZ-Q for the City of Guelph water supply is interpreted to be the entire Eramosa-Blue Springs Creek
watershed upstream of the Arkell Spring Grounds Intake on the Eramosa River (Figure 5-4 of the Tier
Three Assessment Report). Since the intake is on the Eramosa River, all of the upstream drainage area
and associated recharge area of the Eramosa River and Blue Springs Creek is considered to contribute to
the surface water intake. The surface water pumped from the Eramosa River is not directly fed into the
municipal drinking water system but is diverted into an artificial recharge system where the water is
“stored” in the shallow aguifer and then pumped out, treated and made available for the municipal
supply system. The water taking from the surface water is constrained, based on a specified river flow
rate required to maintain sufficient flow for operation of the wastewater treatment plant.

i Hydrology

The hydrology and flow rates in the Eramosa River have been investigated in detail for decades. In recent
years discharge at the Eramosa intake has fallen below the threshold level (for operation of the Waste
Water Treatment Plant on several occasions; however, this has not impacted the drinking water quantity
as make up water, if needed, can be derived from storage within the artificial recharge system and from
water supply wells at the Arkell Spring Grounds.

ii.  Delineation of IPZ-Q — Application of Technical Rules

Part VI.7 of the Technical Rules was applied (page 94 of the Tier Three Assessment Report) appropriately.
Simulated particle tracking was used to assess potential recharge to the watershed, through the
groundwater system outside the watershed boundaries. Given the uncertainty in the groundwater divide
and the limited recharge contribution in this area, this additional area was removed, to constrain the IPZ-
Q. to within the Grand River watershed boundary.

Additional Considerations

it was noted in the Tier Three Assessment Report (page 99) that the Surface Water Vulnerable Area (IPZ-
Q) was assigned the same Risk Level as the groundwater vulnerable area that contains the groundwater
collector system (Glen Collector) at the Arkell Spring Grounds, where the surface water used in the
system is discharged. This was done since the water pumped from the Eramosa intake is not fed directly
into the drinking water system but into the groundwater collector, which was included in the Risk
Assessment for groundwater. Although the same Risk Level is assigned across the large drainage area
upstream of the Arkell surface water intake, there will be a highly variable level of “real risk” across this
area, especially in the upstream areas of the watershed.
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2. Water Quantity Risk Management Measures Evaluation Process Work
Plan

As indicated in the Work Pan, the Risk Management Measures Evaluation Process (RMMEP) the water
quanitity polices must address one of the prescribed drinking water threats, and, as a result may or may
not address some of the factors considered in setting the risk level for a local area. There are two water
quantity prescribed drinking water threats:

e an activity that takes water from an aquifer or a surface water body without returning the water
taken to the same aquifer or surface water body; and,

¢ an activity that reduces recharge to the aquifer.

As indicated in the introduction to the Water Quantity RMMEP, the objective of the RMMEP is to provide
a methodology to select risk management measures that would manage significant threat activities so
that they cease to become significant drinking water threats. The following comments are provided with
respect to the RMMEP Work Plan.

Task 1: Review - Identification of Drinking Water Quantity Threats

| generally agree with the proposed work plan; however, it is important that whomever is undertaking the
RMMEP is familiar with the existing Tier 3 assessment, as it may be overkill for the consultant to update
and refine threats, identify additional wells/intakes for impact assessment etc., given how much work has
gone into the Tier 3 assessment (i.e. was that not the point of the Tier 3 assessment?).

Task 2: Where Required, Identify Percentage Impacts and Rank the Tier 3 Local Area Significant Threats

e Have not some of the scenarios presented in Table 1 already been performed as part of the Tier 3
assessment (e.g. modelling pumping at the permitted rates)?

e Realistic consumptive and non-consumptive use should be refined, where possible, for many of
the scenarios in Table 1. For example, most rural non-permitted water taking (e.g. private wells)
is non-consumptive, water is typically removed from the lower bedrock aquifer and returned via
septic systems to the shallow aquifer. In the case of the Guelph WQRA, (i.e. IPZ-Q, surface water
only risks in the Town of Erin), the potential impact from this type of water taking within the
Town of Erin, would be minimal and would in fact potentially enhance discharge to the surface
water, as recharge to the shallow groundwater is effectively increased.

o Part of the risk ranking and potential level of water quantity impact will depend on the location or
distance from the municipal well or intake and local and regional geologic conditions {e.g. where
is the main recharge area of the municipal wells and the distance this is from the wells). Is the use
of the term “recharge” referring to recharge to the water supply aquifer (e.g. there is big
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difference between local recharge to an unconfined shallow aquifer and regional recharge to a
deeper confined aquifer). It is noted for example, in the Conclusions (page viii of the Tier 3
Assessment report) that: “Recharge reductions in response to future land developments, have a
minimal impact on water levels at the Tier Three municipal pumping wells. The Gasport aquifer is
protected in most area by the Vinemount aquitard which reduces the impact of reduced
groundwater recharge on water levels in the aquifer. With respect to the City of Guelph and
community of Rockwood, future land developments generally occur around the periphery of these
communities with minimal increase in imperviousness over the Local Area.”

Task 3: Select Preliminary Risk Management Measures (RMMs) and Evaluate the Risk Management

Measures

e It would appear that there are two components to this that should be explored together. The
operational aspects are important, as purely from an operational risk perspective there may be
operational procedures to optimize the city-wide water system, while there may be Risk
Management measures to aid in maintaining overall recharge to the aquifer system or decrease

withdrawal from the aquifer system.

Task 4: Prepare a “Draft Threats Management Strategy” to discuss with Municipalities and Stakeholders.

e The key will be consultation throughout the previous tasks to ensure there is a reasonable

consensus moving forward.

3. Conclusions

Implications for the Town of Erin

There are no groundwater related concerns regarding the Tier Three Assessment for the City of Guelph,
given that the capture zones for the Guelph system do not extend into the Town of Erin and there are no
groundwater quantity threats. From a surface water perspective, the Surface Water Vulnerable Area (IPZ-
Q) extends into the Town of Erin upstream of the Arkell Spring Grounds Intake. It is not expected that that
there would be any impact on water quantity from activities within the Town of Erin, given several

factors:

e Anyincrease in impervious areas as a result of development, which will be a substantial distance
upstream of the intake, would potentially increase surface water flow rather than decrease

surface water flow.

e Most rural wells obtain water from the deeper aquifer system and “recycle” the water via septic
systems to the shallow groundwater system, increasing the overall recharge to the shallow
groundwater system and the potential discharge to the surface water system.
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e The Town of Erin is the most upstream portion of the watershed and least developed so it is
unlikely that would be an impact on the surface water system that could be measured
downstream at the Arkell Spring Grounds Intake.

4. Recommendations

It is not anticipated that any activity within the Town of Erin could measurably impact the quantity of
surface water at the Arkell Spring Grounds Intake. If measures are recommended for the RMMEP that
could potentially impact land use or land use activities in the Town of Erin the Town should be consulted

to assess the need and the implications.
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R.R. 1, Moffat, Ontario, LOP 1J0

Phone: (519) 826-0099 Fax: (519) 826-9099

File: 1417

June 12, 2015

To: Kyle Davis — Risk Management Official - County of Wellington
From: Stan Denhoed, P.Eng. — Harden Environmental Services Ltd.

Re: City of Guelph and Communities of Rockwood and Hamilton
Drive Tier 3

Kyle

We have reviewed the Tier 3 Water Budget and Local Area Risk
Assessment for the City of Guelph and the Communities of Rockwood
and Hamilton Drive (referred to herein as “the Tier 3 Study”). We have
reviewed this report on behalf of Wellington Source Water Protection
and have focused our attention mainly on issues related to the
Township of Puslinch.

We presented draft technical concerns to the City of Guelph, the Grand
River Conservation Authority, the County of Wellington, the Township
of Puslinch and the Township of Guelph Eramosa in a meeting on
February 13, 2015. A draft response to these concerns was prepared by
the Grand River Conservation Authority and presented by Matrix
Solutions Inc. on March 16, 2015. Clarity was provided in regards to
several of the technical issues. Other issues required greater evaluation
at a later date. It was agreed that a draft letter would be finalized
through consultation with the Grand River Conservation Authority.

We were also present at the March 24, 2015 meeting between the
County of Wellington, Township of Puslinch, Township of Guelph
Eramosa and the Grand River Conservation Authority. The County of
Wellington expressed concern about the “significant risk” assignment
to the City of Guelph WHPA-Q1. In response, on April 21, 2015 we
received a chronology of events resulting in the assignment of the
‘significant risk’ level from the Grand River Conservation Authority.
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It is understood that once the Tier 3 Study has been adopted, the risk level assigned to
the City of Guelph WHPA-Q1 cannot be altered for the foreseeable future.

This letter summarizes the technical concerns presented at the February 13, 2015
meeting, the resolution of several of those concerns and our recommendation for
resolving outstanding technical concerns.

Background

Figure 5.1 attached shows the extent of the Well Head Protection Area Q1 (WHPA-Q1).
Approximately two thirds of Puslinch Township falls within the WHPA-Q1. This is not
only because of water taking within the City of Guelph, but also because of water taking
in Puslinch Township and Flamborough Township. Although policies related to the
WHPA-Q1 have not been established, the inclusion of a significant portion of the
Township within the WHPA-Q1 is of concern to the Township and the County of
Wellington since a significant portion of the existing and future employment lands fall in
this area. There are also several holders of permits to take water that in this area and
will be deemed as significant threats to the water quantity available to the City of
Guelph municipal system.

As an example of potential policies, we have reviewed the proposed polices in the
amended Source Protection Plan for the CTC Source Protection Region that apply to a
WHPA-Q1. The policies for WHPA-Q1 with significant risk include;

e Reviewing and amending existing PTTWs,

¢ not allowing any new PTTW or increase in a PTTW within the WHPA-Q1 unless
certain conditions are met,

e not allowing new developments that require a PTTW unless certain conditions
are satisfied,

e require Province to ensure that population/employment projections do not
result in a significant water quantity threat

The inclusion of a significant portion of the Township of Puslinch within the WHPA-Q1
mainly because of water taking by Nestle Waters Canada will result in the enforcement
of new policies developed by the Source Protection Committee. These policies are
presently unknown, but as can be seen in the CTC Source Protection Area proposed
policies, they may not be inconsequential. It is therefore important that the extent of
the WHPA-Q1 be as accurate and scientifically defendable as possible.

There are six technical issues that we raise with respect to the Tier 3 WHPA —Q1 and our
recommendations for resolution.
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1) Eramosa River as a Groundwater Discharge Zone

One of the tasks of the Tier 3 Study is to develop and calibrate surface and groundwater
models to assess water budget components in the study area. Harden Environmental
has recently been involved in a streamflow study in the Eden Mills area and determined
that a significant volume of water is lost from the Eramosa River to the Goat Island/
Gasport aquifer in the reach between Indian Trail Road and the confluence of the
Eramosa River and Blue Springs Creek. Depending on streamflow, the loss ranges from
100 to 500 L/s. This information was not available at the time of writing the Tier 3 Study
but may have significant implications to the size and shape of Well Head Protection
Areas in Wellington County, protective measures needed for the City of Guelph water
supply and the assignment of risk level.

Based on our review of the reporting in the Tier 3 Study and additional information
provided by Matrix on March 16, 2015, we conclude that the groundwater model
predicts that this reach of the Eramosa River is mainly a groundwater discharge zone
(minor recharge occurring near the confluence of the Eramosa River and Blue Springs
Creek) whereas our observations are that the Eramosa River is a significant losing
stream (recharge zone) in this area.

2) Vinemount Formation as an Aquitard

The follow-on to the statement (page viii} that the Vinemount Aquitard is already a
limiting factor for recharging the Gasport Aquifer and therefore a reduction in recharge
has a minimal impact on municipal water levels is that in the areas where the
Vinemount is absent, there may be direct recharge from ground surface to the Gasport
Aquifer. The accurate identification of the extent of the Vinemount therefore becomes
important as greater recharge to the aquifer reduces the size of the WHPA-Q1. This is
particularly true for areas east and north of the City of Guelph. As discussed in Section
2.3.1, a large area east of Rockwood is described as being underlain by the Reformatory
and Vinemount Aquitard. Figure 1, attached, shows known locations where the
Vinemount aquitard is absent. These locations are; TW3 (Test well for Town of
Rockwood), MW15 (test well for Hidden Quarry) and several outcrops mapped by
Telford.

Resolution for Technical Concerns 1 and 2

According to the April 14, 2015 memorandum prepared by the GRCA, the technical
reasons for reassessment of the Risk Assessment are all related to the following changes
made in the Rockwood area;

1) top of bedrock surface refined around Rockwood,



COUNTY OF WELLINGTON
June 12, 2015
Page 4

2) characterization of infill material in buried valley west of Rockwood,
3) updated pumping rates for Rockwood and
4) other geological refinements north of Hamilton Drive

These Rockwood related refinements were sufficient to trigger the reassignment to
"significant” risk. The City of Guelph water supply, specifically the Arkell Springs well
field, is thus shown to be sensitive to changes to the Tier 3 Groundwater Model in the
Rockwood Area. Therefore, if the model is adjusted to;

a) account for the significant loss of water from the Eramosa River to the Gasport
Aquifer (Eden Mills area), and

b) be refined to remove the Vinemount Aquitard from the area east of Rockwood
it may be that the "significant" risk level is removed.

Given the concern raised by the County of Wellington in regards to the ‘significant risk
level’ assignment, it is our recommendation that model adjustments or sensitivity
analysis that address these technical concerns be addressed before the 'significant'
threat level is finally assigned to the Guelph Water Supply system.

3) Region of Waterloo and City of Guelph Overlap

The Tier 3 Study only addresses the WHPA-Q1 for the City of Guelph and a two
kilometer buffer with the watershed divide with the City of Cambridge portion of the
Regional Municipality of Waterloo Tier 3. We understand that the Cambridge portion of
the RMOW Tier 3 is ranked as Low Risk, therefore, no policies need to be developed for
the Township of Puslinch.

Resolution for Technical Concern 3

The assignment of a “low risk” to the RMOW Tier 3 results in no special policies being
required for the Township of Puslinch or the County of Wellington. No additional
comment necessary.

The RMOW Tier 3 includes a significant portion of the Township of Puslinch and issues
with Permits to Take Water outlined in Comment 6 also need to be addressed by the
Region’s Tier 3.
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4) Extent of WHPA-Q1

The water taking by Nestle Waters Canada and another commercial water taking in the
City of Hamilton (formerly Flamborough Twp.) have a significant impact on the size and
shape of the WHPA-Q1 for the City of Guelph. This results in a significantly larger
portion of the Township of Puslinch falling within the WHPA-Q1 than would occur just
from the City of Guelph water taking. The ramifications (financial considerations,
planning considerations etc..) of this enlargement may impact on the Township of
Puslinch municipal government and or the administration of the WHPA-Q1 policies by
the County of Wellington. There are potential employment lands within the WHPA-Q1
(wet and dry uses) along the Hwy 401 corridor that will be subject to Clean Water Act
policies that would not have been if the commercial water taking was not occurring. It
is therefore crucial that the inclusion of the area of influence of the Nestle Waters
Canada well and other water takings be carefully assessed prior to finalization of the
WHPA-Q1.

43) PTTW 7043-74BL3K Nestle Waters Canada

Figure 6.8 of the CRA report (Test Pumping Investigation Supply Well TW3-80, December
2004) shows that after 72 hours of pumping at 700 igpm (4,576 m3/day vs 2,396 m*/day
in the Tier 3 model) the drawdown from the well was estimated to be one metre at a
location 200 metres north of County Road 34. The 2014 Matrix Solutions Inc. report
(Figure 5.1) indicates a drawdown of five metres approximately 650 metres north of
County Road 34. Also, the 2004 CRA report shows a drawdown of less than one metre
during the pumping test at Mclean Road whereas the Matrix Solutions Figure 5.1
suggests a drawdown of 3-5 metres extending well south of Highway 401.

The Matrix Solutions Inc. Tier 3 drawdown in the Aberfoyle South area arises mainly
from the combined water taking by Mini Lakes, Mill Creek Campground, Meadows of
Aberfoyle, Concast, Royal Canin and Nestle Waters Canada. The consumptive rates of
these takings are 129, 164, 18, 200, 105 and 2396 m3/day respectively. Nestle Waters
Canada accounts for 80% of this taking.

Matrix Solutions confirms that the model predicts that the Nestle Waters Canada
permitted water taking alone is having a significant influence on the size and shape of
the WHPA-Q1 in the Aberfoyle area. An analysis shows that without the Nestle Waters
Canada taking, the WHPA-Q1 would shift some 4400 metres northward.
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Resolution for Technical Concern 4a

Verification of the model predicted drawdown in the Aberfoyle area and southwards is
difficult, however there are several studies available that may assist in confirming the
predicted drawdown. These are;

e Recent well installations by Nestle Waters Canada

e Groundwater Monitoring by Royal Canin

e Groundwater Monitoring by Meadows of Aberfoyle
¢ Gilmour Road site analysis by Nestle Waters Canada

We recommend that these sources of information be reviewed for confirmation into the
predicted and present drawdown from Nestle Waters Canada. We recommend that this
be undertaken prior to finalization of the Tier 3 Study.

4b)  Model Predicted Drawdown in City of Guelph Wells

In order for the WHPA-Q1 to extend south of Maltby Road, the combined drawdown of
the Downey well, Burke well and Puslinch takings must be greater than two metres in
the Gasport aquifer. None of the individual 25 year capture zones of the Burke or
Downey Road wells extend to Maltby Road. We have not been able to find individual
drawdown contours for the Burke Well or Downey Road Well, it is thus not possible to
estimate drawdown from these individual wells. For example, the 2013 Stantec
Environmental Assessment for the Burke Well has a hydrograph with pumping
elevations within the Burke Well at approximately 317 m AMSL. The 2006 Guelph
Puslinch Groundwater Protection Study (Golder Associates) has a model-projected
pumping elevation for the Burke Well at approximately 313 m AMSL. The 2014 Matrix
Solutions report suggests a pumping elevation of 325 m AMSL in the Burke well.

The draft response provided by Matrix Solutions addresses this issue by confirming that
the 3-D model does under-estimate drawdown at the Burke Well by approximately 4.5
metres. However, the model reasonably predicts transient fluctuations in the well
brought on by pumping changes and recharge changes. Matrix Solutions also confirms
that the majority of water from the Burke Well is sourced from the Guelph Formation,
not the Gasport Formation and thereby may have little influence on the potentiometric
level in the Gasport Formation.

Resolution for Technical Concern 4b

Review the -model predicted drawdown in the Gasport Formation from the Burke Well
and comment on the significance of under-predicting drawdown in regards to the size
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and shape of the WHPA-Q1. We recommend that this be undertaken prior to finalization
of the Tier 3 Study.

4c) PTTW 8228-76XLE Meadows of Aberfoyle
The current (since 2009) PTTW is 5626-7WLQ3W.
Resolution for Technical Concern 4c

None required.

4d) PTTW 02P-2064 Kraus Nurseries Ltd.

Kraus Nurseries have holdings in Waterdown, Ontario and Mrs. Kraus confirmed that
02P-2064 is an old permit of hers but she does not own property in Puslinch, the permit
is for her property in Waterdown. In addition, this is an expired permit.

Resolution for Technical Concern 4d

Remove permit from Tier 3 Groundwater model and revise area of WHPA-Ql. We
recommend that this be undertaken prior to finalization of the Tier 3 Study.

4e) PTTW 99P-2132 Kats Okashimo Fish Farm

There is no evidence that water has ever been taken through PTTW 99P-2132. The
PTTW was not renewed in 2009. A site visit to the Kats Okashimo Fish Farm failed to
find a fish farm at the location (now a Tarot Card reader) and the present tenant
confirmed that fish farming has not been done for at least twelve years (nor is he aware
if it ever occurred). As seen on Figure 5.1, the modeled water taking at the Kats
Okashimo Fish Farm has a significant effect on drawdown beneath Puslinch Township.
The effect, of removing this taking, on the size and shape of the WHPA-Q1 must be
evaluated.

Resolution for Technical Concern 4e

Remove permit from Tier 3 Groundwater model and revise area of WHPA-Q1. We
recommend that this be undertaken prior to finalization of the Tier 3 Study.
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5) Significant Risk Assignment to WHPA-Q1

The combined WHPA-Q1 as shown on Figure 5.1 for all of the City of Guelph wells has
been assigned a Significant Risk level. The significant risk level is assigned as a result of
the high uncertainty that Arkell Well 1 can meet its allocated rate (page 133). The high
uncertainty caused the assigned Moderate Risk level to be elevated to Significant Risk
level. The policy implications of this to the Township of Puslinch is that all existing water
taking and future water takings become Significant Threats to the City of Guelph
municipal wells. Therefore, permits to take water such as those issued to Nestle Waters
Canada, ConCast, Mini Lakes, Royal Canin, Mill Creek Campground and all aggregate
washing will be subject to any policies for Significant Threats developed under the Clean
Water Act.

Arkell Well 1 obtains water from the overburden aquifer and a water quantity risk to the
overburden aguifer does not necessarily represent a threat to wells completed in the
Gasport Aquifer. Similarly, water taking from the Gasport Aquifer near Aberfoyle will
not affect the safe drawdown of Arkell Well 1. This would allow for a moderate risk
level for the remainder of the WHPA-Q1 and thus only future water taking will be
subject to the new policies.

Resolution for Technical Concern 5

It is understood that only one risk assignment is made for a well field. Since Arkell Well
1 has a significant risk level, the entire well field has a significant risk level. It is
therefore important to consider all factors prior to the significant risk level assignment
and adds further emphasis to Concerns 1 and 2.

It was discussed that ‘gradational’ policies would be considered based on a risk
assessment after the RMMEP project is completed.

6) Threats Ranking

Any threats ranking of the Industrial threats identified in Puslinch Township on Figure 6-
1 should consider the following;

The vast volume of water stored in the pit ponds near Aberfoyle are not considered in
the model. There is an estimated 12,000,000 m? of water stored in pit ponds south of
Highway 401, let alone those north of Highway 401. This is several times greater than
that stored in Puslinch Lake. The volume of water that is stored in gravel pits in Puslinch
Township is several times greater than in the former sand and gravel aquifer.
Therefore, permitted water taking from the ponds should be carefully evaluated before
deeming them a significant threat to the City of Guelph water supply.
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Resolution for Technical Concern 6

This can be addressed through a sector by sector analysis of Permits in the Risk
Management Measures Evaluation Process.

7) Water Quantity Risk Management Measures Evaluation Process List of Tasks

We have reviewed the list of tasks and do not have any comment other than given
above.



R.J. Burnside & Associates Limited292 Speedvale Avenue West Unit 20GuelphONN1H 1C4CANADA
telephone(519) 823-4995fax(519) 836-5477webwww.rjburnside.com

BURNSIDE

June 16, 2015
Via: Email

Mr. Kyle Davis

Risk Management Official
County of Wellington
7444 \Wellington Road 21
Elora ON NOB 1S0

Dear Kyle:

Re: Comments on the Draft City of Guelph Tier 3 Water Quantity Report
Project No.:300036495.0000

R.J. Burnside & Associates Limited (Burnside) was requested by the Township of
Guelph/Eramosa to review the Matrix Solution Incorporated (MSI) “Draft City of Guelph, and
Communities of Rockwood and Hamilton Drive Tier 3 Water Budget and Local Area Risk
Assessment”. A draft of this letter was provided to the interested parties in February 2015.
Ensuing meetings in March and April 2015 resulted in a memorandum from the Grand River
Conservation Authority (GRCA) entitled “Guelph/Guelph-Eramosa Tier 3 WQRA Peer Review”
dated April 20, 2015. This letter provides Burnside’s comments on the report, the GRCA
memorandum and includes an update regarding well construction and testing of Rockwood
Well 4. The letter is divided into sections to represent our comments in various areas.

Technical Adequacy of the Model

The purpose of a Tier 3 water quantity analysis as required by the Clean Water Act (2006) is to
evaluate the impact of the proposed/modelled water takings to ensure that the approved water
supply within each municipality can meet the required growth and demand. This evaluation is
completed using a groundwater model that is ideally built using the best available hydraulic
properties of the hydrogeologic units, surface water and weather patterns that sustain the flow
of water within the study area.

The review completed by Burnside of the “Draft City of Guelph, and Communities of Rockwood
and Hamilton Drive Tier 3 Water Budget and Local Area Risk Assessment” originally assumed
that the groundwater model for the study area was a suitable representation of on-site
conditions as it had been peer reviewed by provincially appointed reviewers. Our review
therefore was not a forensic examination of the model, instead it consisted of a general review
at a regional scale. Our review of the model assumptions indicated that there were significant
differences between documented real world conditions and the assumptions of the model at a
regional and local scale. It was acknowledged by the City of Guelph and their consultant Matrix
Solutions that discrepancies existed in the model and that these discrepancies should be
addressed. In order to facilitate the completion and sign off on the Tier 3 process, it was
suggested that all parties agree to the existing Tier 3 study and that the adjustments to the
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model be made during future stages of the source protection process (i.e., Risk Management
Measures Evaluation Program).

A memorandum received from the GRCA dated April 20, 2015 provided a background to the
current model and indicated that a series of changes had been made to the model to recognize
existing conditions in the Rockwood and Hamilton Drive areas. The memorandum suggests
that the result of these changes was the classification of a significant water quantity risk within
the WHPA-Q1 for the Guelph Tier 3. As previously noted, the suggestion was that the report be
accepted and that the WHPA-Q1 would be updated through the Risk Management Measures
Evaluation Program (RMMEP).

Our review of the changes indicated in the GRCA memorandum suggests that the model is
sensitive to changes that were made away from the City of Guelph and it is our position that
changes to model parameters in the immediate vicinity of the City may also have significant
impacts on the model predictions. These changes in the immediate vicinity of the city would be
based on information that is currently available and should be made in order for the model to
adequately represent the existing known and available hydraulic conditions across the model
domain. The need for the changes and the nature of the existing data is discussed below.

RMMEP Process

In addition to the need for modeling changes we have had the opportunity to discuss the source
water protection process with a neighbouring source water protection area, the Credit Toronto
and Central Source Protection Region (CTC). Burnside initiated these discussions as the CTC
has completed a number of Tier 3 studies and have also completed the only RMMEP to date in
the province. The discussion was aimed at determining what their experience was through the
RMMEP process and how changes to delineations were accommodated through this process.
As indicated before, Burnside was proceeding with the premise that the modelling changes
could be implemented through the RMMEP process. Our discussion with the CTC on their
experience has led us to believe that the RMMEP is a very prescriptive process with
deliverables laid out by the province. The prescriptive nature of the RMMEP and the experience
of the CTC have led us to believe that the RMMEP process does not allow for modifications to
an accepted WHPA-Q1. It is therefore our position that the revisions to the model should be
undertaken now in an effort to ensure that the model conclusions and delineated WHPA-Q1 are
based on the best available science. We recommend that the following considerations be
included in the model and the simulations re-run and all applicable updates be undertaken.

Surface Water Leakage into the Bedrock Aquifer

Discussions that have been taking place as part of the review process have included Mr. Stan
Denhoed representing the Township of Puslinch. Data available to Mr. Denhoed indicates that
leakage to the aquifer from the Eramosa River in the vicinity of Eden Mills is orders of
magnitude greater than that used in the model. Based on the noted sensitivity of the model to
changes in other areas of the model and the proximity of this area to the City of Guelph, it is
recommended that this update be undertaken to ensure that adequate representation of this
documented interaction is included in the model. Leakage from the Eramosa River to the
aquifer will likely add a significant volume of water to the aquifer thereby increasing aquifer
recharge. This modification of several orders of magnitude of recharge will undoubtedly add
volume to the aquifer and provide additional water to meet the current and planned demands.
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Expression of the Bedrock Valley on east side of Guelph

Our review of the mapping of this feature indicates that there are undulations in the extent of the
valley that seem to match the road network around which the data was developed. The
undulations include areas where the valley is narrower and these constrictions likely act as
restrictions on groundwater flow through the valley. Restrictions on groundwater flow will likely
impact the amount of groundwater available in areas downstream (downgradient) of the
restrictions. It is recommended that the interpolation for the extent of the bedrock valley be
revisited to ensure that restrictions on extent are not being artificially introduced through the
nature of the data itself.

Eramosa Formation Aquitard

We note that drilling at the TW2-02 site in Rockwood did encounter a dark brown limestone
layer that was less than 10 m thick at the top of the bedrock. The layer was not petroliferous
and as a result we have interpreted that the Vinemount Member of the Eramosa Formation is
not present at this location. The modelling team may wish to review the interpreted and
modelled presence of the low hydraulic conductivity Eramosa Formation which has been
extended to a considerable distance east of Rockwood in the report based on well logs that
reported dark brown limestone.

Considering the fact the Eramosa Formation is interpreted to be an aquitard which impedes
vertical groundwater flow in the carbonate aquifer, it may be inappropriate to extend this low
hydraulic conductivity layer to the area of Rockwood. The Eramosa Formation in this area is
interpreted to subcrop beneath the relatively thin and permeable overburden and outcrop in the
Eramosa River valley where karst topography is documented. Testing that we have undertaken
at Rockwood Well 4 as part of a process to obtain a PTTW indicates that the dark brown
limestone bedrock identified as Eramosa Formation is significantly weathered, produces
significant water and does not act as an aquitard. Our testing has indicated that pumping within
the deep bedrock results in surficial responses, which are not expected within an aquitard.
Based on our test results we believe that the area where the Eramosa formation is present at
the bedrock surface should be given a higher hydraulic conductivity due to its weathered
condition.

In addition to the above general considerations for the model, the following considerations are
specific for the Township of Guelph/Eramosa systems.

Existing plus Committed Demands and Allocated Rates

The allocated pumping rates used in the groundwater model for each well in Guelph/Eramosa
are identified in Section 3.2.4 of the report. Guelph/Eramosa would like revised allocation rates
based on an update to growth predictions since the 2011 Watson report. The updated demands
were provided to Matrix at the meeting on March 13, 2015.

Safe Additional Available Drawdown

Burnside has previously provided comment on the Safe Additional Available Drawdown (SAAD)
calculations in the draft report. Based on the technical rules the SAAD is the difference
between the average pumping water level and 1 m above the pump intake. In most water
systems the average pumping water level is determined using electronically collected water
level data. Whereas water levels used to calculate the water levels in the Guelph/Eramosa
wells are based on once a day manual water levels. In the case of the Cross Creek Well there
are only three pumping water levels measured during a year of operation because the well only
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runs for approximately six hours every second day. It is our opinion that this data does not
provide an adequate basis on which to compute an average water level.

The lack of suitable pumping water level information prevents the proper calculation of an
average pumping water level. As a result, an automatic water level recorder (AWLR) was

recently installed in the Cross Creek Well. In lieu of this data, we have reviewed the water level
data and estimated acceptable average water levels and safe additional available drawdown
values for each well as outlined below in Table 1.

Table 1: Recommended Safe Additional Available Drawdown for Guelph/Eramosa Wells

Report
Grade (2) Pump | Pump Top of | (1) Operating ::::i?:; Report :;;Ig:;
Elevation Intake Intake Casing Low WL SAAD
(mamsl) | (mamsl) | (mbgs) | (m agl) {m amsl) Sater (m amsl) SEE0
Level (m amsl)
(m masl)
Cross Creek Well 351.3 302.7 48.6 0.8 317 320.2 16.6 13.3
Huntington Well 338.1 302.6 35.5 0.5 314 3216 17.6 10.4
Rockwood Well 1 361 328.3 327 05 344 348.5 23 147
Rockwood Well 2 361 329.6 314 05 345 350.6 27 14.4
Rockwood Well 3 360.4 3213 391 0.8 331 333.9 16.2 8.7
Rockwood Well 4 367 320 47 0.8 327 - - 6.0

Guelph/Eramosa SAAD calculated (1) - (2) — 1 m; Well 4 estimated based on pumping test data.

Rockwood Well 4

A test well called TW2-02 was constructed as part of the Rockwood Water Supply
Environmental Assessment (EA) in 2002. The water supply EA was completed in 2002 and the
preferred solution was the phased addition of two new wells on the south side of Rockwood.
Rockwood Well 3 was added in 2005. The TW2-02 site was identified as the other future
municipal well site for Rockwood Well 4 with a capacity of 683 L/min. This site has been
included in all of the previous models leading up to the present Tier 3 study. The site will be
permitted as Rockwood Well 4 in 2015 and has not been included in this study.

Rockwood Well 4 was constructed 20 m from the TW2-02 site in December 2014. The new well
was tested in January 2015 and has a capacity of approximately 910 L/min. A permit was
applied for in May 2015. The pump house for the site will likely be constructed allowing
connection of the well to the Rockwood system in 2016. The current version of the Tier 3 study
should include Rockwood Well 4 at its proposed pumping rate of 910 L/min. This issue has
been reviewed by the project team and we understand that the report will be revised to include
Rockwood Well 4.

It is expected that the water demand will rotate between Rockwood Wells 1 and 2

(1,365 L/min.), Rockwood Well 3 (910 L/min) and Rockwood Well 4(910 L/min.). We therefore
recommend a distribution of the committed rate of 40% for Rockwood Wells 1 and 2 combined
and 30% each for Rockwood Wells 3 and 4. This change as well as likely changes related to
future demands will likely require changes to the model.

Report Name
The name of the report does not properly identify the Township of Guelph/Eramosa as a primary

stakeholder in this study. Based on recent meeting we have been advised that the report name
is to be modified.
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General — Township Participation

The context of our comments is based on our experience in completing a similar study in the
Orangeville area where there were three municipalities involved. It is noted that the Orangeville
study was used as the pilot study for the Tier 3 process and it is our opinion that the approach
followed by that study has merit with regard to how the concerns of the individual municipalities
were coordinated and managed.

In the Orangeville study, all municipalities were involved with the project from initiation through
implementation and were kept abreast of developments along the way. The process of
obtaining model input was consultative with the municipalities being requested to provide data
ahead of time and this data being included into the modelling process. Municipalities developed
data on water taking, planned volumes and safe additional available drawdown and provided
this to the modelling team. This approach resulted in the municipalities taking ownership of the
data provided and resulted in a basic agreement on the numbers being modelled.

In light of the current concerns we would like to point out that our position is in support of
making the model the most representative of the available data. We think that best available
data should be used in this model in a scenario where the predicted outcomes have implications
for the City of Guelph, Township of Guelph/Eramosa, Township of Puslinch and the Town of
Erin.

At present there are no policies in the Wellington County Source Protection Plan that address
significant drinking water threats for quantity. Should these policies be developed, they will
need to be implemented by the surrounding municipalities on behalf of water sources inside the
City of Guelph. There is no doubt in our minds that the implementation of these policies would
be best undertaken in a spirit of collaboration and cooperation between the municipalities. We
note that the MNRF has indicated a need for comments from neighboring municipalities to be
treated as peer review comments and be provided with formal project responses. Based on our
current knowledge and the potential impacts of the delineations of WHPA-Q1 we are unable to
support a sign off on the Tier 3 report at this time without an assurance that the modelling
represents the best knowledge that is currently available.

We trust this review is suitable. If you have any questions, please contact the undersigned.
Yours truly,

R.J. Burnside & Associates Limited

-

DW|g t Smikle, P.Geo. Jim Baxter, P.Eng.
Sen! r Hydrogeologist Groundwater Resource Engineer
DS/JB:mp

cc: Ms. Kim Wingrove, Township of Guelph-Eramosa (enc.) (Via: Email)

036495 Draft Guelph Tier 3 Report review _Davis Letter.docx
16/06/2015 1:04 PM
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400 Clyde Road, P.O. Box 729 Cambridge, ON N1R 5We6

\' Phone: 519.621.2761 Toll free: 866.900.4722 Fax: 519.621.4844 Online: www.grandriver.ca

June 25, 2015

Kyle Davis

Wellington Source Water Protection
Risk Management Office

7444 \Wellington Road 21

Elora, ON NOB 1S0

Re: Wellington County Municipal Peer Review Comments Regarding Water Quantity
Risk Assessment Report (Tier 3) — City of Guelph and Guelph/Eramosa Township
Water Systems

Dear Kyle:

On behalf of the Lake Erie Source Protection Region (LESPR), | would like to thank you for your
June 19, 2015 submission of municipal peer review comments from Guelph/Eramosa Township,
the Township of Puslinch, the Town of Erin and the County of Wellington.

On February 13, 2015, the Ministry of Natural Resources and Forestry (MNRF) pledged
commitment from the Drinking Water Source Protection (DWSP) program towards receiving and
addressing the comments and concerns voiced by County of Wellington municipalities in
response to the draft Guelph and Guelph/Eramosa Tier 3 Water Quantity Risk Assessment
(WQRA). Subsequent to this meeting revisions were made to the 2014-15 and 2015-16 LESPR
Technical Studies budgets to allow for a comprehensive peer review by Wellington County
municipalities. The 2015-16 budget also included items for consuitant revisions to the WQRA
arising from the municipal peer review and a substantial expansion of the proposed City of
Guelph Risk Management Measures Evaluation Process (RMMEP) to aliow for a broader
stakeholder consultation process.

Over the past four months, Matrix Solutions Inc. have engaged the consultants for the
municipalities to ensure that information was delivered, questions were answered and
clarifications were provided to complete the Guelph and Guelph/Eramosa Tier 3 WQRA to the
best of everyone’'s knowledge and allow the RMMEP work to proceed in a timely fashion. After
further discussion with the province, the LESPR can confirm that additional time and resources
will be provided to allow for revision and completion of the WQRA including additional sources
of relevant data provided by the County of Wellington. To maintain momentum and meet the
business planning requirements of the DWSP program, the province has agreed to allow some
components of the RMMEP to be initiated concurrently while the WQRA is being finalized. It
should be noted that the water quantity policies arising from the findings of the water budget
studies will be based on the interpretations of the technical studies that are included in the
Updated Grand River Assessment Report.



With respect to timing, the first phase of the RMMEP work plan includes consultant time to
update the modeling used to establish the extent of the WQRA Local Area boundaries and to re-
examine the risk assessment scenario results. This update is expected to be completed this
summer using the latest information provided and the resulting Local Area products will be used
to finalize the WQRA. The municipal peer review comments provided will also be added to the
final comment matrix used to make final editorial changes to the WQRA. |t is expected that the
final WQRA can be submitted to the MNRF for their acceptance early this fall. Once the WQRA
is accepted, the consultant will be able to complete subsequent phases of the RMMEP including
the consultation process. It is proposed that work on the RMMEP will be steered by a core
group of provincial, LESPR, City of Guelph and Guelph/Eramosa Township representatives
engaged in at least two meetings to agree to terms of reference for the RMMEP and confirm the
results presented by the consultant. When appropriate, materials would be circulated for
comments to a broader group of municipal and possibly sector stakeholders who would then be
invited to an additional two meetings to receive an update on the work and provide input prior to
completion of the RMMEP. The work on the RMMEP is expected to be completed by the fall of
2016.

Upon completion of the RMMEP, the water budget technical work (including the Final WQRA)
will be incorporated into the Updated Grand River Assessment Report. At that time, there will
be a requirement for an official public consultation process that will be designed to engage a
variety of sector representations in water quantity policy development. It is expected that this
process will evolve as the time draws closer and the range of potential impacts and mitigation
strategies become clearer.

If you have any questions about this material or the expectations for completing the WQRA and
RMMEP projects, please feel free to contact me at (519) 621-2761 x2298 or by e-mail at

J' enne ___: andcriver (

Sincerely; -
o ./ ———a
’ / iyl
’ L S
4 / r — (’ P

‘_.d'émes Etienne, P.Eng.
" Sr. Water Resource Engineer

Cc: Karen Landry — Township of Puslinch
Kim Wingrove — Guelph/Eramosa Township
Kathryn Ironmonger — Town of Erin
Gary Cousins — County of Wellington
Martin Keller — Lake Erie Source Protection Region
Dave Belanger, Peter Rider — City of Guelph
Scott Bates — Ministry of Natural Resources & Forestry
Kathryn Baker — Ministry of Environment & Climate Change



James Etienne

= = = —————ee—age—————
From: Kyle Davis <KDavis@centrewellington.ca>
Sent: Monday, July 06, 2015 4:14 PM
To: James Etienne
Cc: Martin Keller
Subject: RE: Guelph and Guelph/Eramosa RMMEP Proposed Work Plan

Hi James,

Thank you for your email. That is good news that MOECC has given the go ahead to proceed concurrently with the
RMMEP and the WQRA. In discussing your response letter with my colleagues and managers, we do have some
questions / clarifications regarding the process. Your email helps to clarify some of the questions but | wanted to
confirm my understanding of a couple of your points below. I've included my questions in blue. Thank you for your
help with this.

Kyle

From: James Etienne [mailto:jetienne@grandriver.ca]

Sent: Thursday, July 02, 2015 12:59 PM

To: Kyle Davis

Cc: Martin Keller; Dave Belanger (Dave.Belanger@guelph.ca)

Subject: FW: Guelph and Guelph/Eramosa RMMEP Proposed Work Plan

Hi Kyle:

In response to your June 25th e-mail, MOECC has given the go ahead to proceed with the Guelph/Guelph-Eramosa
RMMEP work. | will be working with Guelph and Matrix to get the contract signed and a start-up meeting scheduled in
late July or early August. Hopefully, Wellington County is in agreement with the RMMEP work proceeding concurrently
with the finalization of the WQRA.

In principle, | think we are fine with the work proceeding concurrently. Our concerns relate more to process and
consultation as discussed.

In terms of steering committee involvement, we envision a two tier approach. The steering group will include Matrix
(Paul and other technical staff as required), Guelph (Dave and Peter), Guelph-Eramosa (Jim and/or Dwight, and | assume
yourself), GRCA (myself and Martin), MOECC (Cynthia and Kathryn), and MNRF (Scott and/or Lynne). The goal is to keep
this group focussed on the business of initiating and completing the RMMEP work.

Yes, | planned on being on the steering committee, however, | would be present to represent all of my municipalities —
GET, Puslinch, Wellington and Erin. | cannot represent one municipality over another, so a two tier steering committee
approach does pose us some difficulties if | am not able to bring information back to all my municipalities at any

time. This is what caused us concern in your June 25" letter and still causes me some concern based on your email.

As for only one technical consultant being present, | will need to discuss this further with Erin and Puslinch.

As noted in our June 25th letter, there will be opportunities to bring RMMEP updates and draft material to a broader
group including Puslinch, Erin, Waterloo Region, Hamilton, Halton and possibly large non-municipal permit holders. The
actual invitations will depend on the findings of the technical work. 1 see this process commencing as a technical study

1



that will probably require other administrative municipal staff (i.e. the Township CAOs and Wellington County Planning
Department) to come to the table later in the process.

Thank you, this addresses some confusion from your original letter. We were unclear when it was planned to bring the
large non-municipal permit holders into the process. From your response, am | correct that the draft material to be
presented would be before the WQRA is finalized? Therefore, we would get input (and data) from the large non-
municipal permit holders prior to finalizing the WQRA?

Perhaps, we should revise the schedule in the RMMEP work plan to include the revisions to the WQRA, the new
timelines and to clearly indicate the consultation schedule with all stakeholders? Most of our concerns stem from
process and consultation, so | think it would be helpful to have a document that clearly lays out what GRCA, Guelph,
MOECC and MNRF are proposing {probably would help with scope creep with the consultants too) and provide
confirmation on when / how the extent and significance of the WHPA —Q 1 and 2 can be changed. We could lay out the
steering committee composition also. | know this is an extra step but | think the effort will be worth it to clearly
understand what we are all agreeing to in regards to process. This also would more closely align with what we
requested in my June 19" letter regarding written confirmation of the process (bullet 2) and more clarity on the
consultation process (bullet 3 and 4). Your June 25" letter addressed some of these points partially but we are still
missing the critical piece on confirmation of process from MOECC / MNRF. As | outlined in my letter, we are unclear on
how the extent / significance level can be changed (ie only before finalization of the WQRA or right up until to the
MOECC acceptance of the Updated Assessment Report).

One last point regarding consultation, the issue of public consultation has been raised and | know you have answered
that it would be during the AR revisions. Some further explanation on why this is the case would be helpful. There are
some concerns regarding the technical work being set in stone and then going out for public consultation. This really
gets back to our request (to MOECC and MNRF) about written confirmation of the process on how to alter the
significance and extent of a WHPA — Q.

In terms of funding assistance to the Townships for RMMEP participation, | have budgeted for Guelph-Eramosa's
consultant to participate on the steering committee and provide technical input regarding the Hamilton Drive system
and an upset stipend for the other Townships to review RMMEP products and attend some meetings. In order to keep
this process on time and on budget, we should confirm the scope of Township involvement before the process starts.

Thank you, that is very helpful and appreciated.
Please let me know if there is anything else you require before this process commences.
Sincerely,

James B. Etienne, P.Eng.

Senior Water Resources Engineer

Grand River Conservation Authority

400 Clyde Road, Cambridge, ON N1R 5W6
Tel: 519-621-2763 ext. 2298

email: jetienne@grandriver.ca

From: Baker, Kathryn (MOECC) [mailto:Kathryn.Baker@ontario.ca]
Sent: June-26-15 10:33 AM

To: James Etienne

Cc: Doughty, Cynthia (MOECC)



Subject: RE: Guelph and Guelph/Eramosa RMMEP Proposed Work Plan

James,

Please also include Cynthia Doughty (cc'd) from MOECC's Hamilton Office on the organizing email. Cynthia is the
primary review hydrogeologists for the Guelph municipal PTTWs.

Thanks,
Kathryn

Kathryn Baker M.Sc., P.Geo.

Hydrogeologist

Source Protection Planning

Ministry of the Environment and Climate Change (MOECC)
40 St.Clair Avenue West, Floor 14

Toronto ON M4V 1M2

Tel: 416-212-3708

From: James Etienne [mailto:jetienne@grandriver.ca]

Sent: June-26-15 9:54 AM

To: Baker, Kathryn (MOECC)

Cc: Martin Keller; Bates, Scott (MNRF); Bozin Ilisinovic, Saira (MOECC); Villeneuve, Tessa (MOECC)
Subject: Re: Guelph and Guelph/Eramosa RMMEP Proposed Work Plan

Thanks Kathryn!

Realistically | would say that the whole process is going to start 3 months behind the proposed schedule. Paul Chin is
away until July 6th, but when he returns | will get a revised schedule drafted for the Start-up meeting (late July?) which |
will send requests out for next week.

Sincerely,

James

From: Baker, Kathryn (MOECC)
Sent: Friday, June 26, 2015 9:28 AM
To: James Etienne

Cc: Martin Keller; Bates, Scott (MNRF); Bozin llisinovic, Saira (MOECC); Villeneuve, Tessa (MOECC)
Subject: RE: Guelph and Guelph/Eramosa RMMEP Proposed Work Plan

James,

Thank you for sharing the RMMEP work plan. Please proceed with the work.

I noticed the first task was to have been completed in May 2015. Will be completed this summer or will the whole
schedule shift forward a couple of months?

I look forward the kick off meeting,



Kathryn

Kathryn Baker M.Sc., P.Geo.

Hydrogeologist

Source Protection Planning

Ministry of the Environment and Climate Change (MOECC)
40 St.Clair Avenue West, Floor 14

Toronto ON M4V 1M2

Tel: 416-212-3708

From: James Etienne [mailto:jetienne@grandriver.ca]

Sent: June-25-15 10:47 AM

To: Baker, Kathryn (MOECC)

Cc: Martin Keller; Bates, Scott (MNRF)

Subject: Guelph and Guelph/Eramosa RMMEP Proposed Work Plan

Good morning Kathryn:

Please find attached a copy of the proposed work plan for the Guelph and Guelph/Eramosa RMMEP prepared by Matrix
Solutions. Please review and advise if we can proceed with initiation of this project. Once | have MOECC confirmation, |
will work with the City of Guelph to initiate the procurement of services from Matrix Solutions Inc. | will also work with
the City of Guelph to finalize the funding transfer agreement from the 2015-16 Technical Studies Budget. The GRCA will
maintain sufficient approved funds from the 2015-16 Technical Studies Budget to support County of Wellington
participation in the technical review and municipal consultation process for the RMMEP.

Sincerely,

James B. Etienne, P.Eng.

Senior Water Resources Engineer

Grand River Conservation Authority

400 Clyde Road, Cambridge, ON N1R 5W6
Tel: 519-621-2763 ext. 2298

email; jetienne@grandriver.ca<mailto:jetienne@grandriver.ca>



James Etienne

From: James Etienne
Sent: Tuesday, July 14, 2015 4:50 PM
To: 'Bates, Scott (MNR)' (Scott.Bates@ontario.ca); Lynne.Milford@ontario.ca;

kathryn.baker@ontario.ca; Doughty, Cynthia (ENE) (Cynthia.Doughty@ontario.ca);
kdavis@centrewellington.ca; Dwight.Smikle@rjburnside.com;
jim.baxter@rjburnside.com; Dave Belanger (Dave.Belanger@guelph.ca);
peter.rider@guelph.ca; Martin Keller; Paul Chin (pchin@matrix-solutions.com)
Subject: Agenda for July 24th RMMEP Meeting
Attachments: 15072-527_2015_WP_150206.pdf; 2012-11-26 RMMEP_FINAL.PDF

Please find attached the preliminary agenda for next week’s meeting along with the RMMEP Guidance and the
Guelph/Guelph-Eramosa RMMEP Work Plan from Matrix Solutions Inc.

Preliminary Agenda
Guelph/Guelph-Eramosa RMMEP

Friday, July 24, 2015
10am to 12 noon
GRCA, Grand Room

Meeting Goal: To reach agreement on the process to complete the Guelph/Guelph-Eramosa WQRA while
commencing the RMMEP. Identify the target stakeholders and the consultation process for completing the
RMMEP.

1) Introductions

2) Confirmation of Steering Committee Membership

3) Completion of the Guelph/Guelph-Eramosa WQRA

4) RMMEP Process

5) Terms of Reference for RMMEP

6) Consultation Process for RMMEP

7) Participation in Steering Committee and Technical Group Meetings
8) Set Date for Kick-Off Meeting

Sincerely,

James B. Etienne, P.Eng.

Senior Water Resources Engineer

Grand River Conservation Authority

400 Clyde Road, Cambridge, ON N1R 5W6
Tel: 519-621-2763 ext. 2298

email: jetienne@grandriver.ca




400 Clyde Road, P.O. Box 729 Cambridge, ON N1R 5W6

Phone: 519.621.2761 Toll free: 866.900.4722 Fax: 519.621.4844 Online: www.grandriver.ca

March 9, 2016

Kyle Davis

Wellington Source Water Protection
Risk Management Office

7444 Wellington Road 21

Elora, ON NOB 1S0

Re: City of Guelph and Guelph/Eramosa Township Water Quantity Risk Assessment
(WQRA) and Risk Management Measures Evaluation Process (RMMEP)

Dear Kyle:

On behalf of the Lake Erie Source Protection Region (LESPR), please find attached the draft
agenda and technical documents package for the April 1, 2016 Technical Meeting of the
RMMEP Steering Committee and Municipal Peer Review Team to review the responses
prepared by Matrix Solutions Inc. (Matrix) as requested in your June 19, 2015 submission of
municipal peer review comments from Guelph/Eramosa Township, the Township of Puslinch,
the Town of Erin and the County of Wellington.

The attachments to this letter include:
1) Draft Agenda for the April 1, 2016 Technical Meeting
2) March 7, 2016 Matrix response to the Town of Erin Municipal Review Comments

3) March 4, 2016 Matrix response to the Township of Puslinch and Township of Guelph-
Eramosa Municipal Review Comments

4) February 25, 2016 draft Terms of Reference and Work Plan for the City of Guelph and
Guelph/Eramosa Township Water Quantity Risk Assessment and Risk Management
Measures Evaluation Process

Over the past eight months, Matrix have engaged the consultants for the municipalities to
ensure that information was delivered, questions were answered and clarifications were
provided to complete the Guelph and Guelph/Eramosa Tier 3 WQRA (WQRA) to the best of
everyone’s knowledge. The attached responses have been prepared for Wellington Source
Water Protection and their municipal partners to obtain agreement that the concerns raised on
June 19, 2015 have been fully assessed by Matrix and that the information provided in the
responses can be used to finalize the modelling and writing of the WQRA.

Member of Conservation Ontario, representing Ontario’s 36 Conservation Authorities = The Grand — A Canadian Heritage River



In keeping with the provincial guidance for water budget project peer review, once accepted, the
municipal- comments and consultant responses will form part of the City of Guelph &
Guelph/Eramosa Township Tier 3 Water Budget and Water Quantity Risk Assessment Peer
Review Summary Report. The Ministry of Natural Resources & Forestry (MNRF) requires the
submission of a completed Peer Review Summary Report prior to their acceptance of
completed Water Budget documents for use in Assessment Reports and Source Protection
Plans.

It is our expectation that, going forward from the April 1, 2016 meeting, the Steering Committee
will be in a position to accept the Matrix responses, allowing Matrix to proceed with the Risk
Assessment Scenarios and the update of the WQRA. It is anticipated that Matrix will circulate a
revised WQRA to the Steering Committee and Municipal Peer Review Team in late April or
early May 2016 for review of the model updates and Risk Assessment results at a Municipal
Peer Review meeting in May 2016. Once reviewed, Matrix would submit a Final WQRA for peer
reviewer sign-off in late May or early June 2016 that would be sent to the MNRF for their

acceptance.

With respect to timing, the April 1, 2016 meeting will also provide an opportunity for the Steering
Committee to provide comments on the proposed Terms or Reference and Work Plan to
complete the WQRA, undertake the RMMEP and integrate water quantity policies into an
updated Grand River Assessment Report and Grand River Source Protection Plan by
December 31, 2017. Due to the complexity of the stakeholder mix involved in these projects,
initial target dates have passed and there are concerns that the final deadline may be difficult to
meet. These concerns will be discussed, and it is expected that dates can be set at the meeting
to complete the WQRA and commence the RMMEP.

If you have any questions about the draft agenda, the technical attachments or the expectations
for completing the WQRA and RMMEP projects, please feel free to contact the undersigned at
(519) 621-2761 x2298 or by e-mail at jetienne@grandriver.ca.

Sincerely,

James Etienne, P.Eng.
Sr. Water Resource Engineer

Attach.

Cc: Mark Paoli — County of Wellington
Ray Blackport — Blackport Hydrogeology Inc.
Stan Denhoed — Harden Environmental Services Ltd.
Jim Baxter, Dwight Smikle — R.J. Burnside & Associates Ltd.
Martin Keller — Lake Erie Source Protection Region
Dave Belanger, Peter Rider — City of Guelph
Scott Bates, Lynne Milford — Ministry of Natural Resources & Forestry
Kathryn Baker, Cynthia Doughty — Ministry of Environment & Climate Change
Paul Chin, Patty Meyer — Matrix Solutions Inc.



48\ Matrix Solutions Inc.

MEMORANDUM

TO: James Etienne and Martin Keller, Grand River Conservation Authority
FROM: Paul Chin, Matrix Solutions Inc.

RE: City of Guelph and Township of Guelph/Eramosa Tier Three Risk Assessment — Response to
Town of Erin Municipal Review Comments

DATE: March 7, 2016

1 INTRODUCTION

The Lake Erie Source Protection Region (LESPR) is undertaking a Tier Three Water Budget and Water
Quantity Risk Assessment (Tier Three Assessment) for the municipal drinking water supplies of the City
of Guelph, the village of Rockwood (Rockwood) and the community of Hamilton Drive (Hamilton Drive).
Matrix Solutions Inc. (Matrix) was retained to complete the Tier Three Assessment and a municipal
review team has been retained by the County of Wellington (Wellington) to review all technical
documents prepared as part of this study.

This memo offers responses to the comments provided by Blackport Hydrogeology Inc. (Blackport) on
behalf of the Town of Erin as part of their review of the draft Risk Assessment report (Matrix 2014) and
the Work Plan for the Risk Management Measures Evaluation Process (RMMEP).

2 COMMENTS AND DISCUSSION

2.1 Water Quantity Risk Assessment

Matrix agrees with Blackport’s general assessment of the draft Tier Three Assessment and the limited
implications for the Town of Erin.

2.2 Water Quantity Risk Management Measures Evaluation Process Work
Plan

Blackport generally agrees with the proposed work plan and raises a few questions for clarification.
Responses to these questions are organized according to the headings in Blackport’s review.

2.2.1 Task 1: Review of Identification of Drinking Water Quantity Threats

Blackport Comment 1
“it is important that whomever is undertaking the RMMEP is familiar with the existing Tier 3

assessment...”

Guelph and Guelph_Eramosa Tier3 Town Of Erin Municipal Review
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Matrix Response 1
The Tier Three Assessment and the RMMEP are being conducted by Matrix. Matrix will update, but not
duplicate work completed for the Tier Three Assessment.

2.2.2 Task 2: Where Required, Identify Percentage Impacts and Rank the Tier 3 Local Area
Significant Threats

Blackport Comment 2a
“Have not some of the scenarios presented in Table 1 already been performed as part of the Tier 3
assessment (e.g. modelling pumping at the permitted rates)?”

Matrix Response 2a

Scenarios for the RMMEP will not duplicate the Tier Three Assessment scenarios, but will be variations
to test the ability of Risk Management Measures to mitigate the water quantity risk (MOE 2009; TRCA
2013a). If updates to the water takings are required in Task 1, the Risk Assessment scenarios may be
performed again to provide baselines for comparison with the Risk Management Measures scenarios
(TRCA 2013a).

Blackport Comment 2b
“Realistic consumptive and non-consumptive use should be refined, where possible, for many of the
scenarios in Table 1.”

Matrix Response 2b
Matrix agrees with this comment. The consumptive use of water takings is accounted for in the Tier
Three Assessment and will be incorporated into the RMMEP.

Blackport Comment 2c

“Is the use of the term “recharge” referring to recharge to the water supply aquifer (e.g. there is big
difference between local recharge to an unconfined shallow aquifer and regional recharge to a deeper
confined aquifer)”.

Matrix Response 2c

The use of the term "recharge" refers to water that moves from the ground surface, through the
unsaturated zone and reaches the saturated zone. The Tier Three Assessment did not predetermine
whether recharge reaching the saturated zone provided water to the shallow or deeper aquifers. The
Risk Assessment scenarios incorporated reductions in recharge (i.e., water reaching the saturated zone)
due to future land use changes to determine the impact to municipal water supplies (Matrix 2014).

2.2.3 Task 3: Select Preliminary Risk Management Measures (RMMs) and Evaluate the Risk
Management Measures

Blackport Comment 3
“It would appear that there are two components to this that should be explored together. The
operational aspects are important, as purely from an operational risk perspective there may be

Guelph and Guelph_Eramosa Tier3 Town Of Erin Municipal Review
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operational procedures to optimize the city-wide water system, while there may be Risk Management
measures to aid in maintaining overall recharge to the aquifer system or decrease withdrawal from the
aquifer system.”

Matrix Response 3

Matrix agrees with this comment. These two components will be explored together as operational
aspects (e.g., System Optimization) are considered Risk Management Measures and are listed in the
Water Quality and Quantity Risk Management Measures Catalogue (TRCA 2013b)

2.2.4 Task 4: Prepare a “Draft Threats Management Strategy” to discuss with Municipalities
and Stakeholders

Blackport Comment 4
“The key will be consultation throughout the previous tasks to ensure there is a reasonable consensus
moving forward.”

Matrix Response 4
Matrix agrees with this comment. The RMMEP is designed with a high level of consultation with
stakeholders (TRCA 2013a).

2.3 Conclusions: Implication for the Town of Erin, and Recommendation

Matrix agrees with Blackport’s general assessment that there are limited implications for the Town of
Erin and agrees with the single recommendation: “If measures are recommended for the RMMEP that
could potentially impact land use or land use activities in the Town of Erin the Town should be consulted
to assess the need and the implications.”

3 REFERENCES

Ontario Ministry of the Environment (MOE) and Ministry of Natural Resources (MNR). 2009. Water
Quantity Threats Ranking Scenarios Guide. Prepared for The Ontario Ministry of the
Environment and The Ontario Ministry of Natural Resources. Breslau, Ontario. October 14, 2009.

http://waterbudget.ca/threatsrankingguide

Matrix Solutions Inc. (Matrix). 2014. City of Guelph and Communities of Rockwood and Hamilton Drive
Tier Three Water Budget and Local Area Risk Assessment. Report prepared for Lake Erie Source
Protection Region. Draft. July 2014.

Toronto and Region Conservation (TRCA). 2013a. Guide Water Quantity Risk Management Measures
Evaluation Process. Prepared for The use of Source Protection Committees in preparation of the
Source Protection Plans under the Clean Water Act. Toronto, Ontario. January 2013.

Toronto and Region Conservation (TRCA). 2013b. Water Quality and Quantity Risk Management
Measures Catalogue. Version: 6.0. April 5, 2013. Accessed November 1, 2013.
http://trcagauging.ca/RmmCatalogue/Quantitylndex.aspx.
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MEMORANDUM

TO: James Etienne and Martin Keller, Grand River Conservation Authority
FROM: Paul Chin, Patty Meyer, and Jeff Melchin, Matrix Solutions Inc.

RE: City of Guelph and Township of Guelph/Eramosa Tier Three Risk Assessment — Response to
Municipal Review Comments

DATE: March 4, 2016

1 INTRODUCTION

The Lake Erie Source Protection Region (LESPR) is undertaking a Tier Three Water Budget and Water
Quantity Risk Assessment (Tier Three Assessment) for the municipal drinking water supplies of the City
of Guelph, the village of Rockwood (Rockwood) and the community of Hamilton Drive (Hamilton Drive).
Matrix Solutions Inc. (Matrix) was retained to complete the Tier Three Assessment and a municipal
review team has been retained by the County of Wellington (Wellington) to review all technical
documents prepared as part of this study.

This memo summarizes the comments provided by Harden Environmental Services Ltd. (Harden 2015; in
Section 2) and R.J. Burnside and Associates Ltd. (Burnside 2015a; in Section 3) as part of their review of
the draft Risk Assessment report (Matrix 2014), as well as responses to those comments by Matrix.
Attachment A is provided at the end of this memo which summarizes the refinements made to the Tier
Three groundwater model and the results of local calibration efforts based on newly provided data.

2 HARDEN — COMMENTS AND DISCUSSION

2.1 Harden Comment 1 (Eramosa River as a Groundwater Discharge Zone)

One of the tasks of the Tier 3 Study is to develop and calibrate surface and groundwater models
to assess water budget components in the study area. Harden Environmental has recently been
involved in a streamflow study in the Eden Mills area and determined that a significant volume
of water is lost from the Eramosa River to the Goat Island/ Gasport aquifer in the reach between
Indian Trail Road and the confluence of the Eramosa River and Blue Springs Creek. Depending on
streamflow, the loss ranges from 100 to 500 L/s. This information was not available at the time
of writing the Tier 3 Study but may have significant implications to the size and shape of Well
Head Protection Areas in Wellington County, protective measures needed for the City of Guelph
water supply and the assignment of risk level.

Based on our review of the reporting in the Tier 3 Study and additional information provided by
Matrix on March 16, 2015, we conclude that the groundwater model predicts that this reach of
the Eramosa River is mainly a groundwater discharge zone (minor recharge occurring near the
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confluence of the Eramosa River and Blue Springs Creek) whereas our observations are that the
Eramosa River is a significant losing stream (recharge zone) in this area.

2.1.1 Harden - Suggested Resolution for Comment 1 and 2

The City of Guelph water supply, specifically the Arkell Springs well field, is thus shown to be
sensitive to changes to the Tier 3 Groundwater model in the Rockwood Area. Therefore, if the
model is adjusted to;

a) account for the significant loss of water from the Eramosa River to the Gasport Aquifer (Eden
Mills area), and

b) be refined to remove the Vinemount Aquitard from the area east of Rockwood
it may be that the "significant" risk level is removed.

Given the concern raised by the County of Wellington in regards to the ‘significant risk level’
assignment, it is our recommendation that model adjustments or sensitivity analysis that
address these technical concerns be addressed before the 'significant’ threat level is finally
assigned to the Guelph Water Supply system.

2.1.2 Matrix Response 1

To address Harden Comment 1, Matrix reviewed the following reports and data:

e Arkell Adaptive Management Plan Annual Monitoring reports for 2011 to 2014 (Stantec 2012,
201343, and 2015)

e Flowrate Data for Eramosa River compiled by Richard Lay, Millpond Conservation Association
Inc. (2015)

e Monitoring Report to the MOECC from Harden Environmental re: Permit to Take Water 5410-
8YQNXU (Eden Mills Millpond) dated March 28, 2014 with flow measurements and analyses for
2013 (Harden 2014).

e Eramosa River — Blue Springs Creek Watershed Study Hydrogeology Component, Report
prepared for the Grand River Conservation Authority (Stantec 1999)

Based on the flow rate observations by the Millpond Conservation Association, the potential impact of
increased hydraulic connection between the Eramosa River and the Middle Gasport production aquifer
was explored in this area of the groundwater flow model through a sensitivity analysis that involved an
additional model scenario. The sensitivity scenario included increasing the horizontal (K;) and
vertical (K,) hydraulic conductivity of the bedrock beneath the Eramosa River to K, = 8 x 10 m/s
(K, = 8 x 10° m/s), between Rockwood and Wellington Road 29. These values are representative of the
middle Gasport Formation. The model used for the 2014 draft Risk Assessment scenarios simulated
fractured bedrock (K, =3 x 10° m/s; K, = 3 x 10®m/s) underlying the Eramosa River down to the upper
Gasport Formation (K, = 2 x 10 m/s; K, =2 x 107 m/s).
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The set-up of the scenario simulated for this sensitivity analysis was the same used for calibration of the
model for the Tier Three Assessment: a steady-state model simulating long-term average climate (1960
to 2005) and land use and water taking conditions that existed in 2008 (the Tier Three study year).
Calibration of Tier Three Assessment groundwater model was to 2008 water levels, and baseflow
conditions.

These changes led to a lowering of hydraulic heads in the Gasport Formation beneath the river by up to
4.5 m near Rockwood, and 1 to 2 m near Eden Mills; and slightly increased groundwater discharge along
this reach of the river. Table 1 shows the impact of the hydraulic conductivity changes on baseflow at
the locations used to calibrate the Tier Three Assessment model. Baseflow in the Eramosa River at
Wellington 29 was simulated to increase by 6.4 L/s due to the stronger connection with the Gasport
Formation aquifer, while upstream, at Rockwood, baseflow was simulated to decrease by 4 L/s, due to
the lowering of hydraulic heads in the Gasport in this area from the loss of hydraulic support down
gradient. At the Water Survey of Canada gauge (Eramosa River above Guelph) baseflow was simulated
to increase by 6.6 L/s or about the same as at Wellington 29, so there was minimal net groundwater
discharge (+ 0.2 L/s) between the two stations under this revised sensitivity scenario.

Table 1 Impacts to Baseflow due to Changes in Bedrock Hydraulic Conductivity of the Eramosa
River between Rockwood and Arkell

Change in Baseflow

Easchow ) I Due to Increased
Baseflow Calibration Location Calibrated 2014 | g = % Change
Model (L/s) Hydraulic Conductivity
| (L/s)
Eramosa River at Rockwood 792 -4.0 -1%
Eramosa River at Wellington Rd 29 1,440 6.4 0%
WSC Eramosa River above Guelph 1,520 6.6 0%

Additional effort was expended to try to get the model to simulate the loss of water from the Eramosa
River to the aquifer at this location including adjusting the stage of the river and adjusting the
representation of the Eden Mill Pond dam. Efforts, including the above noted hydraulic conductivity
changes, were unsuccessful in enhancing the recharge from the Eramosa River to the aquifer between
Indian Train Road and just downstream of the confluence of the East Branch at Eden Mills. Although the
recharge at this location could not be discretely represented, it is our opinion that on the whole, the
water budget of the subwatershed (and the entire Tier Three Assessment model) is defensible. The net
discharge and recharge from the Eramosa River is well represented as evidenced by the calibration to
baseflow targets as described in the Model Calibration Report (Appendix B of the draft Risk Assessment
Report; Matrix 2014).

The Eramosa River — Blue Springs Creek Watershed Study (Stantec 1999) demonstrated that under low
flow conditions in 1995 and 1996 the reach between Rockwood and Watson Road was a net discharge
area: “Water table contours indicate significant discharge locations at Eden Mills and the confluence of
the Eramosa River and Blue Springs Creek and along the Eramosa River;” and “The deeper water levels
show the extensive movement of water towards what would appear to be a regional discharge area
from Eden Mills and the lower part of Blue Springs Creek to the confluence of Torrance Creek, west of
Arkell”. These observations are also supported by recent data (Stantec 2012; 2013a; 2015) and match
what the Tier Three Assessment model predicts: this reach of the Eramosa River is a regional discharge
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area that gains 648 L/s between Rockwood and Wellington Road 29 (including the groundwater
discharge to Blue Springs Creek).

Although the Eden Mills Millpond Association observations from recent years show that the Eramosa
River is losing water seasonally somewhere upstream of Station 3 (Harden 2014), above the confluence
with Blue Springs Creek, it is unclear where that water flows to and/or discharges. It could be that it
discharges in the Eramosa River just downstream at the confluence with Blue Springs Creek, or in Blue
Springs Creek east of the confluence with the Eramosa. This possibility precludes significant recharge of
the deep bedrock aquifer occurring due to the observed streamflow losses at Eden Mills.

Historical field observations (Stantec 1999) show there are losing and gaining sections of the Eramosa
River between Rockwood and the gauge at Watson Road. The Stantec (1999) report identifies the lower
portion of the Eramosa River downstream of Eden Mills as a losing reach: “the portion of the Eramosa
River downstream of Eden Mills loses about 100 L/s in baseflow”.

It is difficult to determine where along the Eramosa River groundwater is discharging and where it is
recharging the underlying groundwater flow system. The data suggests the nature of the recharge and
discharge varies seasonally and annually. Until detailed flow profiling of the Eramosa River above the
Watson gauge to Rockwood occurs, it will be unclear how to interpret the Eden Mills data and where
net gains and loss are occurring (Hugh Whiteley, pers. comm.).

The objectives of the Tier Three Risk Assessment are to assess the long-term sustainability of the source
water resource on a water budget basis. Calibration of the groundwater flow model was done using
historical baseflow conditions as observed at the various stations and gauges identified in the draft Risk
Assessment report (Matrix 2014). For this area of the Eramosa River, the groundwater flow model was
calibrated to baseflow conditions for the stations shown in Table 1. This calibration was reviewed by the
peer review committee and found to be acceptable for the purposes of the Tier Three study.

Based on the analysis above, we believe the model is representative of the groundwater flow system in
this area and suitable for simulating and making predictions on the long-term sustainability of the water
supplies in the Guelph and Rockwood areas. To simulate the seasonal and local-scale variations in
groundwater discharge and recharge conditions beneath the river would require additional field work
and model calibration that are beyond the scope of this project. For these reasons, changes made to the
bedrock underlying the Eramosa River were not carried through to the 2016 model update described in
Attachment A.

2.2 Harden Comment 2 (Vinemount Formation as an Aquitard)

The follow-on to the statement (page viii [of the Risk Assessment Report; Matrix 2014]) that the
Vinemount Aquitard is already a limiting factor for recharging the Gasport Aquifer and therefore
a reduction in recharge has a minimal impact on municipal water levels is that in the areas
where the Vinemount is absent, there may be direct recharge from ground surface to the
Gasport Aquifer. The accurate identification of the extent of the Vinemount therefore becomes
important as greater recharge to the aquifer reduces the size of the WHPA-Q1. This is
particularly true for areas east and north of the City of Guelph. As discussed in Section 2.3.1 [of
Matrix 2014], a large area east of Rockwood is described as being underlain by the Reformatory
[Quarry] and Vinemount Aquitard. Figure 1, attached, shows known locations where the
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Vinemount aquitard is absent. These locations are; TW3 (Test well for Town of
Rockwood), MW15 (test well for Hidden Quarry) and several outcrops mapped by Telford.

2.2.1 Matrix Response 2

Based on the interpreted absence of the confining Vinemount Member of the Eramosa Formation near
and east of Rockwood, the bedrock units in the area between the Eramosa River and Blue Springs Creek
was re-interpreted to be the Upper Gasport and Goat Island formations. The hydraulic conductivity of
these layers in the groundwater flow model was updated to reflect that of the modelled Upper Gasport
unit and a more fractured Goat Island Formation. The vertical hydraulic conductivity value was increased
to 2 x 107 m/s from 3 to 8 x 10® m/s. Additional hydrogeological information was provided by Harden
for the area of Hidden Quarry (Harden 2012), located east of Rockwood. This information was also
reviewed by Matrix and used to update the model. This update of the numerical model, along with other
updates detailed herein, was incorporated into the transient calibration effort described in Attachment
A.

2.3 Harden Comment 3 (Region of Waterloo and City of Guelph Overlap)

The Tier 3 Study only addresses the WHPA-Q1 for the City of Guelph and a two kilometer buffer
with the watershed divide with the City of Cambridge portion of the Regional municipality of
Waterloo Tier 3. We understand that the Cambridge portion of the RMOW Tier 3 is ranked as
Low Risk, therefore, no policies need to be developed for the Township of Puslinch.

2.3.1 Harden-Suggested Resolution for Comment 3

The assignment of a “low risk” to the RMOW Tier 3 results in no special policies being required
for the Township of Puslinch or the County of Wellington. No additional comment necessary.

The RMOW Tier 3 includes a significant portion of the Township of Puslinch and issues with
Permits to Take Water outlined in Comment 6 also need to be addressed by the Region’s Tier 3.

2.3.2 Matrix Response 3

We acknowledge this comment and refer the reviewers to the Region of Waterloo Tier Three
Assessment study team for further discussion, as required.

2.4 Harden Comment 4a (Extent of WHPA-Q1 — PTTW 7043-74BL3K Nestlé
Waters Canada)

Figure 6.8 of the CRA report (Test Pumping Investigation Supply Well TW3-80, December 2004)
shows that after 72 hours of pumping at 700 igpm (4,576 m®/day vs 2,396 m’/day in the Tier 3
model) the drawdown from the well was estimated to be one metre at a location 200 metres
north of County Road 34. The 2014 Matrix Solutions Inc. report (Figure 5.1) indicates a
drawdown of five metres approximately 650 metres north of County Road 34. Also, the 2004 CRA
report shows a drawdown of less than one metre during the pumping test at Mclean Road
whereas the Matrix Solutions Figure 5.1 suggests a drawdown of 3-5 metres extending well
south of Highway 401.
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The Matrix Solutions Inc. Tier 3 drawdown in the Aberfoyle South area arises mainly from the
combined water taking by Mini Lakes, Mill Creek Campground, Meadows of Aberfoyle, Concast,
Royal Canin and Nestlé Waters Canada. The consumptive rates of these takings are 129, 164, 18,
200, 105 and 2396 m’/day respectively. Nestlé Waters Canada accounts for 80% of this taking.

Matrix Solutions confirms that the model predicts that the Nestlé Waters Canada permitted
water taking alone is having a significant influence on the size and shape of the WHPA-Q1 in the
Aberfoyle area. An analysis shows that without the Nestlé Waters Canada taking, the WHPA-Q1
would shift some 4400 metres northward.

2.4.1 Harden-Suggested Resolution for Comment 4a

Verification of the model predicted drawdown in the Aberfoyle area and southwards is difficult,
however there are several studies available that may assist in confirming the predicted
drawdown. These are;

e Recent well installations by Nestlé Waters Canada

e Groundwater monitoring by Royal Canin

e Groundwater monitoring by Meadows of Aberfoyle
e Gilmour Road site analysis by Nestlé Waters Canada

We recommend that these sources of information be reviewed for confirmation into the
predicted and present drawdown from Nestlé Waters Canada. We recommend that this be
undertaken prior to finalization of the Tier 3 Study.

2.4.2 Matrix Response 4a

Matrix requested, received and reviewed the following reports pertaining to sites in the vicinity of
Nestlé Waters Canada (Nestlé) and Royal Canin:

e Nestlé Waters Canada, Test Pumping Investigation, Supply Well TW3-80 (CRA 2004)
e Nestlé Waters Canada, 2010 Annual Monitoring Report (CRA 2011)
e Nestlé Waters Canada, Test Pumping Investigation for TW2-11 (CRA 2012)

e Meadows of Aberfoyle — 2014 Annual Monitoring Report, Permit to Take Water No. 5626-
7WLQ3W - Banks Groundwater Engineering Ltd. (Banks 2015)

e Royal Canin Canada, Hydrogeological Assessment and Pumping Test, Highway 401 and County
Road 46, Puslinch, Ontario — SNC Lavalin Engineers and Constructors Inc. (SNC Lavalin 2005)

Estimates of hydraulic conductivity documented in these reports based on hydraulic test interpretations
were compared to modelled values. Key borehole logs and information regarding high yield bedrock
zones provided in these reports were reviewed to ensure the simulated wells in the model were
extracting water from the correct modelled hydrostratigraphic units.

With the availability of pumping test data from Nestlé (CRA 2011), refinements were made to the
groundwater flow model and local-scale calibration of the area was conducted to ensure adequate local,
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well-field scale response to pumping. Details of this effort are found in Attachment A. The results of the
local-scale calibration show that the model reasonably approximates drawdown experienced during
pumping tests in this area and that the model is suitable for the Tier Three Assessment.

2.5 Harden Comment 4b (Extent of WHPA-Q1 — Model Predicted Drawdown
in City of Guelph Wells)

In order for the WHPA-Q1 to extend south of Maltby Road, the combined drawdown of the
Downey well, Burke well and Puslinch takings must be greater than two metres in the Gasport
aquifer. None of the individual 25 year capture zones of the Burke or Downey Road wells extend
to Maltby Road. We have not been able to find individual drawdown contours for the Burke Well
or Downey Road Well, it is thus not possible to estimate drawdown from these individual wells.
For example, the 2013 Stantec Environmental Assessment for the Burke Well has a hydrograph
with pumping elevations within the Burke Well at approximately 317 m AMSL. The 2006 Guelph
Puslinch Groundwater Protection Study (Golder Associates) has a model-projected pumping
elevation for the Burke Well at approximately 313 m AMSL. The 2014 Matrix Solutions report
suggests a pumping elevation of 325 m AMSL in the Burke well.

The draft response provided by Matrix Solutions addresses this issue by confirming that the 3-D
model does under-estimate drawdown at the Burke Well by approximately 4.5 metres. However,
the model reasonably predicts transient fluctuations in the well brought on by pumping changes
and recharge changes. Matrix Solutions also confirms that the majority of water from the Burke
Well is sourced from the Guelph Formation, not the Gasport Formation and thereby may have
little influence on the potentiometric level in the Gasport Formation.

2.5.1 Harden-Suggested Resolution for Comment 4b

Review the model predicted drawdown in the Gasport Formation from the Burke Well and
comment on the significance of under-predicting drawdown in regards to the size and shape of
the WHPA-Q1. We recommend that this be undertaken prior to finalization of the Tier 3 Study.

2.5.2 Matrix Response 4b
We reviewed the following reports in response to Harden Comment 4b:
e Burke Water Station Class Environmental Assessment - Final (Stantec 2013b)
¢ Final Report on the Guelph Waterworks Groundwater Monitoring System (Golder 2009)
e Guelph-Puslinch Groundwater Protection Study (Golder 2006)
¢ Burke Well Site testing by Lotowater (1998)

The Tier Three Assessment model simulated the water level in the Burke Well to be 324.2 m above sea
level (asl) under the steady-state simulation (Scenario C; 2008 pumping conditions, long-term average
climate) with the Burke Well pumping at 5,385 m>/d (62 L/s). This is 5 m higher than the average 2008
observed water level at the Burke Well of 319.2 m asl, and 4 m higher than the range of observed water
levels in 2008 (317.9 to 320.4 m asl; Figure 2-4 of the Burke Environmental Assessment; Stantec 2013b).
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The final report on the Guelph Groundwater Monitoring System (MWO06 series; Golder 2009) has an
observed water level for the Burke Well of 325.5 m asl (Figure 5; Golder 2009) but it is unclear what date
this data represents. This observed data is closer to the model simulated water level for the Burke well
(324.2 m asl).

The Burke observation well is located 10 m from the pumping well, and the model-simulated water level
was also 324.2 m asl while the average observed level in 2008 was 327.3 m asl. The lowest water level
elevation in the observation well was 325 m asl in 2008. At MWO06-09 A, located about 1 km to the south
east, the model-predicted water level in the Gasport Formation was 326 m asl while the observed
ranged from 327 to 329.5 m in 2008. Thus the simulated water level in the Gasport Formation in this
area was only 1 m less than the seasonal low of that year. Thus the model was judged as reasonably
calibrated in the area south of the Burke Well.

As mentioned by Harden (2015), the Guelph-Puslinch Protection Study (Golder 2006) shows the
simulated head in the Amabel around the Burke Well at about 310 m asl, but the observed head in the
Amabel was approximately 330 m asl. Thus the Guelph-Puslinch model severely under predicted the
aquifer heads by 20 m and was not considered well-calibrated in this area.

The testing of the Burke Well by Lotowater in 1998 shows that 95% of flow comes from the Guelph
Formation and the rest from the Eramosa and Gasport Formations. Thus, the significance of pumping
from the Burke Well on drawdown in the Gasport is interpreted to be limited.

The Model Calibration Report (Appendix B of the draft Risk Assessment Report; Matrix 2014), Section
3.4.2.1, discusses the differences between the observed head and model-calibrated head at the
municipal wells. In summary, calibration of the Tier Three Assessment model focused on matching the
transient response to stresses (pumping and climate) at the municipal wells. The calibration results for
the Burke well are discussed specifically and shown on Fig. 3-8c of Appendix B. As there was excellent
agreement between the pattern of observed and model-simulated water levels over a 9-year
verification exercise, the calibration of the Tier Three Assessment model for the Burke Well and the
surrounding area was assessed as defensible by the project team.

Given the above review, we believe that the model is well-calibrated for the purposes of the Tier Three
Assessment and the estimation of the size and shape of the WHPA-Q1.

2.6 Harden Comment 4c (Extent of WHPA-Q1 — PTTW 8228-76XLE Meadows
of Aberfoyle)

The current (since 2009) PTTW is 5626-7WLQ3W.

2.6.1 Harden-Suggested Resolution for Comment 4c

None required.

2.6.2 Matrix Response 4c

The permit number will be updated in the final report.
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2.7 Harden Comment 4d (Extent of WHPA-Q1 - PTTW 02P-2064 Kraus
Nurseries Ltd.)

Kraus Nurseries have holdings in Waterdown, Ontario and Mrs. Kraus confirmed that 02P-2064 is
an old permit of hers but she does not own property in Puslinch, the permit is for her property in
Waterdown. In addition, this is an expired permit.

2.7.1 Harden-Suggested Resolution for Comment 4d

Remove permit from Tier 3 Groundwater model and revise area of WHPA-Q1. We recommend
that this be undertaken prior to finalization of the Tier 3 Study.

2.7.2 Matrix Response 4d

This permit will be removed from the groundwater flow model used to conduct the updated Risk
Assessment. The WHPA-Q1 will be updated following finalization of refinements to the model based on
the municipal review comments presented in this memo.

2.8 Harden Comment 4e (Extent of WHPA-Q1 - PTTW 99P-2132 Kats
Okashimo Fish Farm)

There is no evidence that water has ever been taken through PTTW 99P-2132. The PTTW was not
renewed in 2009. A site visit to the Kats Okashimo Fish Farm failed to find a fish farm at the
location (now a Tarot Card reader) and the present tenant confirmed that fish farming has not
been done for at least twelve years (nor is he aware if it ever occurred). As seen on Figure 5.1,
the modeled water taking at the Kats Okashimo Fish Farm has a significant effect on drawdown
beneath Puslinch Township. The effect, of removing this taking, on the size and shape of the
WHPA-Q1 must be evaluated.

2.8.1 Harden-Suggested Resolution for Comment 4e

Remove permit from Tier 3 Groundwater model and revise area of WHPA-Q1. We recommend
that this be undertaken prior to finalization of the Tier 3 Study.

2.8.2 Matrix Response 4e

This permit will be removed from the groundwater flow model used to conduct the updated Risk
Assessment. The WHPA-Q1 will be updated following finalization of refinements to the model based on
the municipal review comments presented in this memo.

2.9 Harden Comment 5 (Significant Risk Assignment to WHPA-Q1)

The combined WHPA-Q1 as shown on Figure 5.1 for all of the City of Guelph wells has been
assigned a Significant Risk level. The significant risk level is assigned as a result of the high
uncertainty that Arkell Well 1 can meet its allocated rate (page 133). The high uncertainty
caused the assigned moderate Risk level to be elevated to Significant Risk level. The policy
implications of this to the Township of Puslinch is that all existing water taking and future water
takings become Significant Threats to the City of Guelph municipal wells. Therefore, permits to
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take water such as those issued to Nestlé Waters Canada, ConCast, Mini Lakes, Royal Canin, Mill
Creek Campground and all aggregate washing will be subject to any policies for Significant
Threats developed under the Clean Water Act.

Arkell Well 1 obtains water from the overburden aquifer and a water quantity risk to the
overburden aquifer does not necessarily represent a threat to wells completed in the Gasport
Aquifer. Similarly, water taking from the Gasport Aquifer near Aberfoyle will not affect the safe
drawdown of Arkell Well 1. This would allow for a moderate risk level for the remainder of the
WHPA-Q1 and thus only future water taking will be subject to the new policies.

2.9.1 Harden-Suggested Resolution for Comment 5

It is understood that only one risk assignment is made for a well field. Since Arkell Well 1 has a
significant risk level, the entire well field has a significant risk level. It is therefore important to
consider all factors prior to the significant risk level assignment and adds further emphasis to
Concerns 1 and 2.

It was discussed that ‘gradational’ policies would be considered based on a risk assessment after
the RMMEP project is completed.

2.9.2 Matrix Response 5

Comment acknowledged. The draft Risk Assessment found that five municipal wells within the City of
Guelph had drawdown that came within 1 m of safe water levels during the drought scenarios. These
results suggest the assignment of an elevated water quantity risk level is warranted for the City of
Guelph water supplies. The Risk Management Measures Evaluation Process (RMMEP) will determine the
degree of influence of each threat on each municipal well. Source Protection Plans are able to
incorporate water quantity policies that account for the influence and proximity of current and future
threats to municipal wells.

2.10 Harden Comment 6 (Threats Ranking)

Any threats ranking of the Industrial threats identified in Puslinch Township on Figure 6.1 should
consider the following;

The vast volume of water stored in the pit ponds near Aberfoyle are not considered in the model.
There is an estimated 12,000,000 m’ of water stored in pit ponds south of Highway 401, let alone
those north of Highway 401. This is several times greater than that stored in Puslinch Lake. The
volume of water that is stored in gravel pits in Puslinch Township is several times greater than in
the former sand and gravel aquifer. Therefore, permitted water taking from the ponds should be
carefully evaluated before deeming them a significant threat ta the City of Guelph water supply.

2.10.1 Harden-Suggested Resolution for Comment 6

This can be addressed through a sector by sector analysis of Permits in the Risk Management
Measures Evaluation Process. '
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2.10.2 Matrix Response 6

These permitted surface water takings will be examined, as will all permitted takings within the WHPA-
Q1, during the threats ranking portion of the RMMEP.

2.11 Harden Comment 7 (Water Quantity Risk Management Measures
Evaluation Process List of Tasks)

We have reviewed the list of tasks and do not have any comment other than given above.

2.11.1 Matrix Response 7

Comment acknowledged.

3 BURNSIDE - COMMENTS AND DISCUSSION

3.1 Burnside Comment 1 (Surface Water Leakage into the Bedrock Aquifer)

Discussions that have been taking place as part of the review process have included Mr. Stan
Denhoed representing the Township of Puslinch. Data available to Mr. Denhoed indicates that
leakage to the aquifer from the Eramosa River in the vicinity of Eden Mills is orders of magnitude
greater than that used in the model. Based on the noted sensitivity of the model to changes in
other areas of the model and the proximity of this area to the City of Guelph, it is recommended
that this update be undertaken to ensure that adequate representation of this documented
interaction is included in the model. Leakage from the Eramosa River to the aquifer will likely add
a significant volume of water to the aquifer thereby increasing aquifer recharge. This
modification of several orders of magnitude of recharge will undoubtedly add volume to the
aquifer and provide additional water to meet the current and planned demands.

3.1.1 Matrix Response 1

The observation of a loss of water from the Eramosa River was also identified by Harden (2015). See
Section 2.1.2 above for Matrix’s response to this technical issue.

3.2 Burnside Comment 2 (Expression of the Bedrock Valley on east side of
Guelph)

Our review of the mapping of this feature indicates that there are undulations in the extent of
the valley that seem to match the road network around which the data was developed. The
undulations include areas where the valley is narrower and these constrictions likely act as
restrictions on groundwater flow through the valley. Restrictions on groundwater flow will likely
impact the amount of groundwater available in areas downstream (downgradient) of the
restrictions. It is recommended that the interpolation for the extent of the bedrock valley be
revisited to ensure that restrictions on extent are not being artificially introduced through the
nature of the data itself.
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3.2.1 Matrix Response 2

We reviewed the data and interpolation routine used to develop the bedrock surface for the model. The
sparseness of data between the roads and the interpolation routine (Natural Neighbour) leads to the
width of the bedrock valley north of Rockwood to potentially be overestimated in areas between the
roads rather than underestimated (as presumed by the reviewers). The width of the interpreted valley is
more accurate where there is a higher density of data (i.e., from domestic wells located along the
roads). The addition of control points between high quality picks of the depth of bedrock along the
interpreted thalweg serves to increase the continuity of the valley, and has a tendency to deepen the
valley. If we were to use the available data without control points, the result would be a more irregular
and less continuous bedrock valley that would underestimate the ability of the bedrock valley to
transmit water.

The borehole logs intercepting the bedrock valley north of Rockwood were reviewed during the
preparation for the 2014 draft Risk Assessment. At that time, the modelled hydraulic conductivity value
representing the valley infill was increased from 1 x 10® m/s (representative of Port Stanley Till) to
3 x 10° m/s, representative of coarser grained sandy sediment. This change was included in the 2014
Tier Three Assessment model and led to an increase in the ability of the bedrock valley to transmit
water.

Based on the above, we are confident that restrictions on the extent of the bedrock valley and its ability
to transmit water have not been artificially introduced through our interpretation of the data.

3.3 Burnside Comment 3 (Eramosa Formation Aquitard)

We note that drilling at the TW2-02 site in Rockwood did encounter a dark brown limestone
layer that was less than 10 m thick at the top of the bedrock. The layer was not petroliferous and
as a result we have interpreted that the Vinemount member of the Eramosa Formation is not
present at this location. The modelling team may wish to review the interpreted and modelled
presence of the low hydraulic conductivity Eramosa Formation which has been extended to a
considerable distance east of Rockwood in the report based on well logs that reported dark
brown limestone.

Considering the fact the Eramosa Formation is interpreted to be an aquitard which impedes
vertical groundwater flow in the carbonate aquifer, it may be inappropriate to extend this low
hydraulic conductivity layer to the area of Rockwood. The Eramosa Formation in this area is
interpreted to subcrop beneath the relatively thin and permeable overburden and outcrop in the
Eramosa River valley where karst topography is documented. Testing that we have undertaken
at Rockwood Well 4 as part of a process to obtain a PTTW indicates that the dark brown
limestone bedrock identified as Eramosa Formation is significantly weathered, produces
significant water and does not act as an aquitard. Our testing has indicated that pumping within
the deep bedrock results in surficial responses, which are not expected within an aquitard. Based
on our test results we believe that the area where the Eramosa formation is present at the
bedrock surface should be given a higher hydraulic conductivity due to its weathered condition.

3.3.1 Matrix Response 3

The interpreted absence of the Vinemount Aquitard in the area east of Rockwood was also identified by
Harden (2015). See Section 2.2 above for Matrix’s response to this technical issue.
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3.4 Burnside Comment 4 (Existing plus Committed Demands and Allocated
Rates)

“The allocated pumping rates used in the groundwater model for each well in Guelph/Eramosa
are identified in Section 3.2.4 of the report. Guelph/Eramosa would like revised allocation rates
based on an update to growth predictions since the 2011 Watson report. The updated demands
were provided to Matrix at the meeting on March 13, 2015.

3.4.1 Matrix Response 4

Matrix has received the revised Allocated Rates for the Town of Rockwood (i.e., 2026 average day flow
of 1,907 m*/day) and will use these estimates for the revised Risk Assessment.

3.5 Burnside Comment 5 (Safe Additional Available Drawdown)

Burnside has previously provided comment on the Safe Additional Available Drawdown (SAAD)
calculations in the draft report. Based on the technical rules the SAAD is the difference between
the average pumping water level and 1 m above the pump intake. In most water systems the
average pumping water level is determined using electronically collected water level data.
Whereas water levels used to calculate the water levels in the Guelph/Eramosa wells are based
on once a day manual water levels. In the case of the Cross Creek Well there are only three
pumping water levels measured during a year of operation because the well only runs for
approximately six hours every second day. It is our opinion that this data does not provide an
adequate basis on which to compute an average water level.

The lack of suitable pumping water level information prevents the proper calculation of an
average pumping water level. As a result, an automatic water level recorder (AWLR) was
recently installed in the Cross Creek Well. In lieu of this data, we have reviewed the water level
data and estimated acceptable average water levels and safe additional available drawdown
values for each well as outlined below in Table 1.

Table 1: Recommended Safe Additional Available Drawdown for Guelph/Eramosa Wells

Report
Grade (2) Pump | Pump Top of | (1) Operating Avera.ge Report b
Elevation Intake Intake Casing Low WL Pumping SAAD i
(mamsl) | (mamsl) | (mbgs) | (magl) (m amsl) ater {(m amsl) SanE
Level (m amsl)
{m masl)
Cross Creek Well 351.3 302.7 48.6 0.8 317 3202 16.6 133
Huntington Well 338.1 3026 355 0.5 314 3216 176 104
Rockwood Well 1 361 328.3 32.7 0.5 344 3485 23 14.7
Rockwood Well 2 361 329.6 31.4 05 345 3508 27 14.4
Rockwood Well 3 360.4 3213 39.1 0.8 331 3339 16.2 8.7
Rockwood Weil 4 367 320 47 0.8 327 - - 6.0
Guelph/Eramosa SAAD calculated (1) - (2) — 1 m; Well 4 estimated based on pumping test data
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3.5.1 Matrix Response 5

The safe additional available drawdown for all Hamilton Drive and Rockwood municipal wells will be
updated and used for the Risk Assessment based on the information summarized in Table 1 as provided
by Burnside (2015a).

3.6 Burnside Comment 6 (Rockwood Well 4)

A test well called TW2-02 was constructed as part of the Rockwood Water Supply Environmental
Assessment (EA) in 2002. The water supply EA was completed in 2002 and the preferred solution
was the phased addition of two new wells on the south side of Rockwood. Rockwood Well 3 was
added in 2005. The TW2-02 site was identified as the other future municipal well site for
Rockwood Well 4 with a capacity of 683 L/min. This site has been included in all of the previous
models leading up to the present Tier 3 study. The site will be permitted as Rockwood Well 4 in
2015 and has not been included in this study.

Rockwood Well 4 was constructed 20 m from the TW2-02 site in December 2014. The new well
was tested in January 2015 and has a capacity of approximately 910 L/min. A permit was applied
for in May 2015. The pump house for the site will likely be constructed allowing connection of the
well to the Rockwood system in 2016. The current version of the Tier 3 study should include
Rockwood Well 4 at its proposed pumping rate of 910 L/min. This issue has been reviewed by the
project team and we understand that the report will be revised to include Rockwood Well 4.

It is expected that the water demand will rotate between Rockwood Wells 1 and 2 (1,365 L/min),
Rockwood Well 3 (910 L/min) and Rockwood Well 4 (910 L/min). We therefore recommend a
distribution of the committed rate of 40% for Rockwood wells 1 and 2 combined and 30% each
for Rockwood Wells 3 and 4. This change as well as likely changes related to future demands will
likely require changes to the model.

3.6.1 Matrix Response 6

Rockwood Well 4 will be included in the groundwater flow model applied to simulate the Risk
Assessment scenarios and appropriate details will be added to the relevant text, tables and figures of
the Risk Assessment report and its appendices. The suggested distribution of the Committed increase in
demand amongst the four municipal wells will be documented in the Risk Assessment report and will be
applied in the Risk Assessment scenarios.

The groundwater flow model was refined around Rockwood Well 4 and a transient calibration was
conducted for the area surrounding Well 4 using the details of a 72-hour constant rate pumping test
summarized by Burnside (2015b). Details of this calibration are provided in Attachment A,

3.7 Burnside Comment 7 (Report Name)

The name of the report does not properly identify the Township of Guelph/Eramosa as a primary
stakeholder in this study. Based on recent meeting we have been advised that the report name is
to be modified.
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3.7.1 Matrix Response 7

The report name will be updated to identify the Township of Guelph/Eramosa as having a municipal
system being assess under the Tier Three framework. Any appropriate text will also be updated.
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ATTACHMENT A

NUMERICAL MODEL UPDATES AND LOCAL CALIBRATION

1 INTRODUCTION

The municipal review team identified two areas within the Guelph/Guelph-Eramosa Tier Three
Assessment groundwater model domain where new data made available might help to refine the
previous interpretations and improve the model. As a result, local-scale calibration efforts were
undertaken to refine hydrogeologic parameters in these areas. Focus was given to the areas surrounding
two municipal wells (i.e., Rockwood Well 3 and 4) including the Hidden Quarry site east of Rockwood,
and the area near the Nestlé Waters Canada site in Aberfoyle. This attachment summarizes the specific
concerns identified by the municipal review team and documents the efforts carried out by Matrix to
address those concerns.

2 NUMERICAL MODEL UPDATES NEAR ROCKWOOD

2.1 Concerns ldentified by Municipal Review

Municipal reviewers have identified the following concerns related to the application of the numerical
model near the Town of Rockwood:

1) Reviewers identified that Rockwood Well 4 should be included in the Tier Three Assessment
(Section 3.6 above). The well was constructed in December 2014, tested in January 2015, and a
permit to take water was applied for in May 2015. It is expected that the well will be connected
to the Rockwood water supply system in 2016 (Burnside 2015a).

2) Reviewers suggested that the Tier Three Assessment may be overestimating the extent of the
Vinemount aquitard in the area east of Rockwood and towards the Hidden Quarry site
(Sections Error! Reference source not found. and Error! Reference source not found. above).
Borehole logs from TW3 (test well for the Town of Rockwood), MW15 (test well for Hidden
Quarry) and several outcrops mapped by Telford suggest that the Vinemont aquitard is absent.

2.2 Matrix Response

With the identification of Rockwood Well 4 as a water supply source to be considered in the Tier Three
Assessment, and the interpretation that the Vinemount aquitard is absent in the area, refinements were
made to the groundwater flow model to ensure representative local, well field-scale response to
pumping. These refinements included:

e Addition of a boundary condition to represent Rockwood Well 4 as a pumping well

e Refinement of the finite element mesh surrounding Rockwood Well 4 and Bernardi Well 3 to
capture the steep hydraulic gradients induced by pumping
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e Changing the bedrock units between the Eramosa River and Blue Springs Creek in the area of
Rockwood and Hidden Quarry to have the Upper Gasport (vertical hydraulic conductivity,
K, = 2 x 107 m/s) as the upper-most bedrock unit. Previously, K, ranged from 3 to 8 x 10® m/s

Data and documents reviewed as part of this model update process included:

e The original characterization data for the Tier Three project including picks of the Vinemount
Member and Eramosa Formation, and picks of “black rock” in water well and other logs

e Results of the 2008, 2009 and 2010 Ontario Geological Survey (OGS) drilling programs in the
Orangeville—Fergus area of southwestern Ontario (Burt and Webb 2013)

e Town of Rockwood — Town of Guelph/Eramosa, New Rockwood Well 4 Category 3 PTTW
Application (Burnside 2015b)

e Rockwood Environmental Assessment, Hydrogeologic Report, Construction and Testing of
TW3/02, Proposed Rockwood Well 3, Township of Guelph/Eramosa (Burnside 2002)

e Level | and !l Hydrogeological Investigation, Hidden Quarry, Rockwood, Ontario (Harden 2012)

Matrix conducted local-scale transient calibration at Rockwood Well 4 and Bernardi Well 3 to ensure the
simulated response at these wells was appropriate following the revised hydrostratigraphic
representation. This calibration effort is discussed in the following sections.

2.2.1 Calibration to Rockwood Well 4 Constant Rate Pumping Test

Water level response data from a constant rate test conducted on Rockwood Well 4 in early 2015
(Burnside 2015b) was used to refine the calibration of the model in this area. The test took place over a
period of 72 hours at a rate of 1,244 m*/day (Burnside 2015b). Twenty-six wells were monitored during
the test and the observed drawdown from these wells were used as calibration targets. Special
attention was given to calibrating drawdown in the immediate vicinity of Rockwood Well 4 (i.e.,
OW?2D/I/S located 20 m northeast of Well 4), as well as drawdown at wells near the Hidden Quarry site
(i.e., M2, M151/1l/Ill located approximately 1.1 km east of Well 4). The simulated results for other wells
monitored during the pumping test were examined to ensure the model was not overestimating
drawdown, but these results are not reported here for brevity.

Hydraulic conductivity values were refined during model calibration, and the values assigned were
guided by the interpreted range of conductivity and transmissivity values for those hydrogeologic units
as presented in Golder Associates (2011), Burnside (2015b; 2002) and Harden (2012). The final range of
hydraulic conductivity values applied to each refined area during model calibration is presented in Table
A1 along with those values derived from previous studies.
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Table AL  Summary of Bedrock Hydraulic Conductivity Values near Rockwood
Hydraulic Conductivity from Previous Araai e rien] Simulated Hydraulic
Unit Studies (m/s)’ Conductivity (m/s)
I A
Middle = 3 Rockwood Well 4 3x10° 4x10"
Gasport 250 1x10 Bernardi Well 3 3x10° 4x10*

! Golder Associates 2011, Burnside 2015b; 2002, and Harden 2012

The observed and simulated drawdown and recovery curves for seven monitoring wells and Rockwood
Well 4 are presented in Figures 1 through 8. We achieved an excellent fit to the observed data at
Rockwood Well 4 (Figure 1). The remaining wells show a good match between observed and simulated
data, especially for monitoring wells at located within the same bedrock units (Figure 2 and 3) and
monitoring wells located at Hidden Quarry (Figures 5 through 8).

The discrepancy between simulated and observed drawdown occurring at monitoring well OW21
(Figure 4) and OW2S (Figure 5) where the model predicted 1 to 1.5 m less drawdown than observed may
be due to the model slightly underestimating the interconnection between the deeper aquifer and
shallow monitoring zones. Given the complex nature of the fractured rock environment, this level of
calibration is considered acceptable.

These results suggest that the updated model appropriately represents Rockwood Well 4 and is suitable
to assess drawdown due to increased pumping in the Risk Assessment.

A portion of the drawdown observed in Rockwood Well 4 is caused by non-linear well losses due to well
inefficiencies. The groundwater model does not explicitly simulate non-linear well losses within the well
itself and thus the amount of drawdown due to non-linear well losses has been added to the simulated
drawdown. This permits simulated and observed drawdown to be compared. Non-linear well losses
were estimated for Well 4 using step test data (Burnside 2015b) and using the calculation method
summarized in Appendix E of the draft Risk Assessment Report (Matrix 2014).

Rockwood Well 4 ow2p
Time (days) Time (days)
0.0 10 20 3.0 40 5.0 0 1 2 3 4 5
| o cee 0o
* ¢ X
:' ot 2 Simulated . 1 2

| 5 ¢ Observed P @ Observed *

s Simulated 4 ¢

- *

3
T 10 ‘ ig| &
g 3
H 58
E 15 ¢ |-8 10
|a E *
|8 12 ¢
20 ¢ | *
% R
* e o 3 *
25 " PS PSP | 16 S .

30
Figure 1. Simulated Drawdown Response at
Rockwood Well 4

18

20
Figure 2. Simulated Drawdown Response at
OW?2D, 20 m from Rockwood Well 4
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Figure 3. Simulated Drawdown Response at
OW2l, 20 m from Rockwood Well 4

Hidden Quarry M2
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Figure 5. Simulated Drawdown Response at
Hidden Quarry - M2, 1.2 km from Rockwood
Well 4
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Figure 4. Simulated Drawdown Response at
OW?2S, 20 m from Rockwood Well 4
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Figure 6. Simulated Drawdown Response at
Hidden Quarry - M15l, 1.3 km from Rockwood
Well 4
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Hidden Quarry M15i1

Hidden Quarry M15ll
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Figure 7. Simulated Drawdown Response at
Hidden Quarry - M15Il, 1.3 km from Rockwood
Well 4

1
Figure 8. Simulated Drawdown Response at
Hidden Quarry - M 1511, 1.3 km from Rockwood
Well 4

2.2.2 Calibration to Bernardi Well 3 Constant Rate Pumping Test

Calibration of the model in the area surrounding Bernardi Well 3 was completed in a similar manner as
Rockwood Well 4. Observed drawdown data from a 72-hour constant rate (1,175 m*/day) test of
Bernardi Well 3, conducted in May 2002 (Burnside 2002), was used to calibrate the numerical model.
Nineteen wells were monitored during the test and used as calibration targets. Special attention was
given to calibrating drawdown in the immediate vicinity of Well 3 (i.e., OW3D, 4D and 5D located 300 to
500 m north of Well 3), as well as drawdown in domestic wells (e.g., Perkes located 480 m southeast of
Well 3 and Hilts located 680 m east of Well 3).

The final hydraulic conductivity values applied in the area of Bernardi Well 3 were guided by the
interpreted range of hydraulic conductivity and transmissivity values for those hydrogeologic units, as
presented in Golder Associates (2011), Burnside (2015b; 2002) and Harden (2012). Both simulated and
previously applied values of hydraulic conductivity are summarized in Table Al.

The observed and simulated drawdown and recovery curves for Bernardi Well 3 and the monitoring
wells are presented in Figures 9 through 14. These figures show an excellent match between observed
and simulated drawdown suggesting that the numerical model is appropriate to assess drawdown at
Bernardi Well 3 for the Risk Assessment. As with the constant rate test at Rockwood Well 4, drawdown
due to non-linear well losses at Bernardi Well 3 were estimated and added to the simulated results.

The discrepancy between simulated and observed drawdown occurring at the Perkes domestic well is
likely due to the presence of a highly conductive fracture system that transmits drawdown more easily
from Bernardi Well 3. Although the model does not replicate the amount of drawdown due to this
site-specific feature, the drawdown at the other wells of similar distances from Well 3 are replicated by
the model. Given the complex nature of the fractured rock environment, this level of calibration is
considered acceptable for the application of the model to conduct the Risk Assessment scenarios.
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Figure 11. Simulated Drawdown Response at
OW4D, located 500 m from Rockwood Well 3
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Figure 10. Simulated Drawdown Response at
OW3D, located 420 m from Rockwood Well 3
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Figure 12. Simulated Drawdown Response at
OWS5D, located 300 m from Rockwood Well 3
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Figure 13. Simulated Drawdown Response at Figure 14. Simulated Drawdown Response at
Perkes (Domestic Well), located 480 m from Hilts (Domestic Well), located 680 m from
Rockwood Well 3 Rockwood Well 3

3 NUMERICAL MODEL UPDATES NEAR NESTLE WATERS CANADA

3.1 Issue Identified by Municipal Review

Municipal reviewers identified the following concern related to the numerical model near Nestlé in
Aberfoyle:

1) Municipal reviewers have requested verification that the Tier Three numerical model is
adequately representing drawdown in the vicinity of Nestlé PTTW 7043-74BL3K (Section 2.4
above).

3.2 Matrix Response

Additional data was made available to Matrix including data provided by Nestlé Canada, whase PTTW
represents a notable water taking in this area. These data were used to refine the groundwater flow
model to ensure adequate local, well field-scale response to pumping. These refinements included:

e Horizontal relocation of the well boundary condition representing Nestlé pumping well, TW3-80,
using more precise coordinates than those previously provided by the PTTW database.

e Refinement of the vertical placement of the well boundary condition representing TW3-80
based on well maintenance details (i.e., liner installation depths and depths where the open
bedrock interval was sealed; CRA 2004).

o Refinement of the finite element mesh surrounding TW3-80 to capture the steep hydraulic
gradients that will be induced by pumping.

New documents reviewed as part of this process included:
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* Nestlé Waters Canada, Test Pumping Investigation, Supply Well TW3-80 (CRA 2004)
e Nestlé Waters Canada, 2010 Annual Monitoring Report (CRA 2011)
e Nestlé Waters Canada, Test Pumping Investigation for TW2-11 (CRA 2012)

o Meadows of Aberfoyle — 2014 Annual Monitoring Report, Permit to Take Water No. 5626-
7WLQ3W - Banks Groundwater Engineering Ltd. (Banks 2015)

e Royal Canin Canada, Hydrogeological Assessment and Pumping Test, Highway 401 and County
Road 46, Puslinch, Ontario — SNC Lavalin Engineers and Constructors Inc. {SNC Lavalin 2005)

Matrix conducted local-scale, transient calibration of the groundwater model around TW3-80 to ensure
the model is appropriately responding to pumping in this area. This calibration effort is discussed in the
following section.

3.2.1 Calibration to TW3-80 Constant Rate Pumping Test

A 40-day constant rate pumping test was conducted on TW3-80 at a rate of 3,542 m’/day from August
to October 2010 (CRA 2011), and observed water levels in monitoring wells were used to calibrate the
Tier Three Assessment model near the Nestlé Aberfoyle plant. Other constant rate pumping test data at
the site were also reviewed (i.e., 3-day pumping test [CRA 2004] and 11-day test [CRA 2012]); however,
the 40-day test was selected for model calibration as the long duration ensures a more complete
development of the area of influence of the pumping well.

The observed 40-day drawdown cone based on monitoring water level data from bedrock wells
completed within the reported “Amabel Formation” was used as a calibration target. Focus was given to
calibrating drawdown centrally at TW3-80 and non-linear well losses were taken into account. The final
hydraulic conductivity values applied in the area of Nestlé were guided by the range of interpreted
hydraulic conductivity values for hydrogeologic units presented in Golder Associates (2011), CRA (2011;
2004) and SNC Lavalin (2005). Both simulated and field-derived values of hydraulic conductivity are
summarized in Table A2,

Table A2 Summary of Bedrock Hydraulic Conductivity Values near Aberfoyle

Simulated Hydraulic
_Conductivity (m/s)

Hydraulic Conductivity from

Previous §_tu_dies (m/s)l _ Area in Numerical

= 5 T — Model I " T = =0
| Min | Max [ , Min [ Max
Goatisland  9x10°® 4x10" Nestlé / Royal Canin 5x10° 2x10"
! CRA 2011; 2004 and SNC Lavalin 2005.

The observed and simulated areal distribution of drawdown for the 40-day test at TW3-80 shows a good
match between the observed (12.9 m) and simulated (13.7 m) drawdown at TW3-80 with non-linear
well losses considered. With a difference of 0.8 m, the model slightly over predicts drawdown at the
well, but the areal extent of the drawdown cone and the amount of drawdown radially away from TW3-
80 is slightly under-predicted. In order to match the observed drawdown exactly, an increase in the
complexity of zone of hydraulic conductivity is necessary in this fractured rock environment. As this is
beyond the scope of the Tier Three Assessment, Matrix is satisfied that the calibration of the model in
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this area is suitable and the model is considered appropriate for evaluation of the Risk Assessment
scenarios.

4 SUMMARY

The Tier Three groundwater flow model was refined near the Town of Rockwood and near the
operations of Nestlé in Aberfoyle. Water level response data from three constant rate pumping tests
were used to improve transient model calibration near Rockwood Well 4 and Bernardi Well 3, as well as
TW3-80 at Nestlé. These refinements have increased the confidence in the groundwater flow model in
their respective areas and will increase the confidence in the Risk Assessment scenario results and the
delineation of the WHPA-Q1, -Q2 and Water Quantity Vulnerable Areas.
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GRAND RIVER CONSERVATION AUTHORITY

MEMORANDUM
TO: Kyle Davis, Wellington Source Water Protection DATE: 25 February 2016
FROM: James Etienne, Lake Erie Source Protection FILE:
Region (LESPR)
CcC: Martin Keller, Township of Puslinch, Township of

Guelph-Eramosa, Town of Erin, County of
Wellington, City of Guelph, MNRF, MOECC,
Matrix Solutions Inc.

RE: Grand River Assessment Report and Source
Protection Plan Update

REMARKS: [ Urgent [X Foryourreview [ Reply ASAP (] Please Comment

At a meeting to discuss the start-up of the Guelph/Guelph-Eramosa Risk Management Measures
Evaluation Process (RMMEP), the project steering committee agreed that the June 19, 2015, Wellington
Source Water Protection municipal peer review comments could be addressed in a revision of the
Guelph/Guelph-Eramosa WQRA and that Matrix Solutions Inc. would work with the Townships of
Guelph-Eramosa and Puslinch and the Town of Erin to produce the most up to date refinements of the
WHPA-Q1 for sign-off of the WQRA. It was also agreed that Matrix would develop a Terms of Reference
for the RMMEP which would also include a timetable, with input from the LESPR, on a stakeholder input
process to review water quantity policy development for the Grand River Source Protection Plan.

In his approval letter of the Grand River Source Protection Plan from November 25, 2015, Minister Glen
Murray included the following statement:

It is my understanding that the Tier 3 water budgets and related water quantity policy
development are currently underway. | encourage you to complete this work as soon as
possible and | look forward to receiving an amended plan as soon as possible once this
work is completed, and no later than December 31, 2017.

The deadline of end of 2017 for the submission of an updated Assessment Report and Grand River
Source Protection Plan has been incorporated into the process and timeline outlined below.

GRAND RIVER ASSESSMENT REPORT AND SOURCE PROTECTION PLAN UPDATE

The completion of the RMMEP, specifically the Threats Management Strategy, will provide options on
how to address the significant water quantity drinking water threats. This will be the basis for the
development of the water quantity policies.

A project team is proposed to be responsible for water quantity policy development. The aim is to have
all municipalities who are directly affected by the policies being represented on the project team,
together with Lake Erie Region staff. A broader stakeholder group comprised of neighbouring
municipalities and representatives from other sectors such as agriculture, industry, business,
development, and aggregate will have opportunities to comment at major milestones as part of the
RMMEP and policy development process.



On a regular basis work in progress (e.g., RMMEP, Threats Assessment Strategy, policy development) is
presented to the Lake Erie Region Source Protection Committee who is responsible for the updates to
the Grand River Assessment Report and Source Protection Plan.

The following draft process and timeline aims to outline the major milestones and parties involved in
the process.

Task Timeline

Introduction of broader stakeholder group (e.g., industry, aggregate, | July/August 2016
agriculture, developers) to RMMEP and policy development process.
Opportunity to provide input into RMM scenarios (meeting #6)

Stakeholder group input into Draft Threats Management Strategy | January/February 2017
(workshop #12 and meeting #13)

RMMEP write up of updated Grand River Assessment Report (GRCA) January and February 2017

Presentation of Draft Threats Management Strategy and updated | March 2, 2017
Grand River Assessment Report to Lake Erie Source Protection

Committee
Development of first draft water quantity policies (project team) March/April 2017
Stakeholder group input into first draft water quantity policies May 2017

Lake Erie Region Source Protection Committee considers first draft | June 1, 2017
water quantity policies

Refinements of draft water quantity policies (project team) June — August 2017

Stakeholder group input into revised water quantity policies August 2017

Lake Erie Region Source Protection Committee considers revised | September 7, 2017
draft water quantity policies

Finalisation of water quantity policies (project team) September 2017

Lake Erie Region Source Protection Committee considers updated | October 5, 2017
Grand River Assessment Report and Source Protection Plan and
releases documents for formal public consultation

Formal public consultation (45 days). Public meetings proposed in City | October 10 to November 24,
of Guelph and Guelph Eramosa and Puslinch Townships 2017

Lake Erie Region Source Protection Committee considers comments | December 7, 2017
from public consultation process and releases final updated Grand
River Assessment Report and Source Protection Plan to Grand River
Source Protection Authority.

Grand River Source Protection Authority receives Updated Grand | December 15, 2017
River Assessment Report and Source Protection Plan and releases
documents for submission, together with any comments.

Submission of Updated Grand River Assessment Report and Source | December 31, 2017
Protection Plan to MOECC.
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Guelph/Guelph-Eramosa Tier 3 WQRA and RMMEP
Municipal Peer Review Meeting

April 1, 2016, 10:00am to noon
GRCA Head Office (400 Clyde Road, Cambridge)

Agenda

Meeting Objectives:

o Review Matrix responses to June 19, 2015 municipal peer review comments on the draft
Tier 3 Water Quantity Risk Assessment (WQRA) report.

e Provide Matrix with direction to complete the WQRA.

e Review Terms of Reference for the Risk Management Measures Evaluation Process
(RMMEP).

¢ Review proposed timing for RMMEP and water quantity policy amendments to the Grand
River Source Protection Plan.

e Schedule meetings for finalizing the WQRA and commencing the RMMEP.

10:00 to 10:05 Welcome and Introductions J. Etienne

10:05 to 11:00 Responses to Municipal Peer Review Comments P. Chin
e Town of Erin

¢ Township of Puslinch

¢ Township of Guelph-Eramosa

11:00 to 11:45 Review Terms of Reference for the RMMEP P. Chin
¢ RMMEP Schedule M. Keller
e Water Quantity Policy Development Schedule

11:45t0 11:55 Upcoming meetings P. Chin
o  WQRA Sign-off J. Etienne
o RMMEP Start-up

11:55 to 12:00 Next Steps J. Etienne




Guelph / Guelph-Eramosa Water
Quantity Risk Assessment & Risk
Management Measures

Source Water

b4 POTECTION Evaluation Process
e April 1, 2016
.}jtc'li:‘!‘ ,’.":z_. (&'=4 B arvor
8 e SUEIPH
,LM&“" Township

__.'é‘aud R‘."O,

A Matrix Solutions Inc.

Q‘;{{t-a 3

.::I KE EnlL !
& i:} . DRINKING WATER ) ian
“Hation s Ontario SOUR E PROT E(TIUN ProTECTION

- Agenda

1. Responses to Municipal Review Comments
- Town of Erin
- Puslinch Township
- Guelph Eramosa Township
2. Terms of Reference for RMMEP
- RMMEP Schedule
- Water Quantity Policy Development Schedule
3. Upcoming Meetings
- Risk Assessment Peer Review Meeting
- RMMEP Start-up Meeting
4. Next Steps
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Responses to Municipal
Review Comments

April 1, 2016
DRAFT FOR DISCUSSION ONLY

A Matrix Solutions Inc.

ENVIRONMENT & ENGINEERING

Guélph/G ET Tier Three Timeline
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eCharacterized
Municipal Wells
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Town of Erin
Municipal Review
Response

Town of Erin Munieipal (Blackport) Review =

e Comment 1 —the consultant undertaking the RMMEP should be
familiar with the existing Tier 3 Assessment

e Response 1 — Matrix is completing both the Tier 3 Assessment and
the RMMEP

e Comment 2a— have some RMMEP scenarios already been performed
for the Tier 3 Assessment?

¢ Response 2a —there will not be duplication of Tier 3 Assessment
scenarios, rather variations of the scenarios will test the ability of the
RMM to mitigate the water quantity risk

e Comment 2b — realistic consumptive and non-consumptive use
should be refined where possible.

* Response 2b — agreed, the consumptive use of water takings is
accounted for in the Tier 3 Assessment and incorporated into the

RMMEP )
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Town of Erin Municipal (Blackport) Review=""

e Comment 2c — does the term ‘recharge’ refer to recharge to the
water supply aquifer?

e Response 2c — ‘recharge’ refers to water that moves from ground
surface, through the unsaturated zone and reaches the
saturated zone.

e Comment 3 — the operational component and risk management
measures should be explored together

e Response 3 — agreed, these will be explored together - operational
aspects (e.g., System Optimization) are considered RMM

e Comment 4 — the key will be consultation throughout the previous
tasks to ensure there is a reasonable consensus moving forward

e Response 4 — agreed, the RMMEP is designed with a high level of
consultation with stakeholders

-~
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Town of Erin Municipal (Blackport) Review e

Conclusions

e Matrix agrees with Blackport’s assessment that there are
limited implications for the Town of Erin and the Town
should be consulted to assess the need and implications
of measures that are recommended that could impact
land use or land use activities.
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Puslinch Township Municipal (Harden) Revie ——

e Harden Comment 1 (and Burnside Comment 1) — Eramosa
River as GW Discharge Zone
_ observed streamflow loss along the Eramosa River, between
Indian Trail Rd and the confluence of Eramosa River and
Blue Springs Creek
- groundwater model predicts mainly GW discharge conditions
- may impact the size and shape of the WHPA, and the assigned
risk level
® Harden Suggested Resolution 1

- adjust model to account for the significant loss of water from
Eramosa River to Gasport Aquifer

)
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® Response 1
- Matrix reviewed various reports:

» Eramosa River - Blue Springs Creek Watershed Hydrogeology Component
(Stantec 1999)

= Arkell Adaptive Management Reports (stantec 2012, 2013a, 2015)
« Millpond Flowrate data (Harden 2014; Millpond Conservation Association Inc. 2015)

- Sensitivity analysis with increased hydraulic connection between
Eramosa and Middle Gasport

. Result was slightly increased GW discharge near Eden Mills and lower heads in
Gasport
« Slightly decreased GW discharge upstream at Rockwood

- Also adjusted river stage and representation of Eden Mill Pond Dam
« Result was no increased recharge in this area A
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Puslinrgh;[ownshiqu‘unicipgl (Harden) Rev

e Response 1 continued

Additional Thoughts:

1) While local recharge could not be discretely
represented, it is possible that recharging
water discharges locally downstream and
does not recharge the deep system

2) Stantec 1999 showed reach between
Rockwood and Watson Road was a net
discharge area and supported by recent
Stantec data

3) Modelled fixed head stream boundaries
contribute to raising the heads in the aquifer [*
and provide water to the bedrock <4

4)  Water budget of the subwatershed is
considered defensible for making long-term
sustainability predictions and is calibrated to
baseflow at WSC Gauges

Previous conceptualization maintained
otfosfzers DRAFFFOR-PISCUSSION-ONEY

Puin nch Township Municipal (Harden) Rev.

® Response 1

Table 1 Impacts to Baseflow due to Changes in Bedrock Hydraulic Conductivity of the Eramosa
River between Rockwood and Arkell

Change in Baseflow

B lowy Due to Increased
Baseflow Calibration Lacation Calibrated 2014 . . .. | %Change
Hydraulic Conductivity |
Model (L/s)
(L/s)
Eramosa River at Rockwood 792 -4.0 -1%
Eramosa River at Wellington Rd 29 1,440 6.4 0%
WSC Eramosa River above Guelph 1,520 6.6 0%
o1/04/2016 DRAFT FOR DISCUSSION ONLY
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“I’_uslinch Township Municipal (Harden) Review
B Harden Comment 2 (and Burnside Comment 3) — Vinemount
Formation as an Aquitard

_ There is additional evidence that suggests the Vinemount Aquitard
is absent east of Rockwood

_ Lack of aquitard may increase recharge to the production aquifers
which may reduce the size of the WHPA
e Harden Suggested Resolution 2

- adjust model to remove the Vinemount Aquitard from the area
east of Rockwood

01/04/2016 DRAFT FOR DISCUSSION ONLY
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| BMaBLL FORMATION X Bedrock Outcrop
2o Lramise Mosncr dwh dan o ® Bedrock Outcrop

Dlace beuminous goslonz,
¢ Unoddwided. grey o bive giey - = Getipl Bevrdy

y Source Tellord, P.G 1976, Paleozoic geology, Guelph, southern Ontario; Ontario
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® Response 2
- Bedrock units in area were re-interpreted as Gasport and Goat

Island formations based on new information provided
(Rockwood 3 and 4, MW15 - Hidden Quarry, OGS)

- K values were updated in the numerical model to be
representative of the Upper Gasport and a more fractured
Goat Island.

- Additional updates and local calibration were conducted
surrounding Rockwood Well 3 and Well 4 (more details to follow)

-

01/04/2016 DRAFT FOR DISCUSSION ONLY
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Puslinch Township Municipal (Harden) Rev

e Harden Comment 3 —
WHPA-Q1 Overlap
- The present Tier 3 study includes | ™ s ,nj
the Guelph WHPA-Q1 and a 2 km " giascn S el

Y ;{?. Rockwood *
buffer at the watershed divide
with the Cambridge portion of

ROW Tier 3 (: :%*m'ff”“"'"’
r ! $92i0 g (Pan A | Suwiph "':.'.3.4

ket 1
[ e - et T
Sesitedd | Water St _Ecnburgn. @
“’Dﬂi\ Carter Wells

) @ Banpo (Wl 3)
- WHPA-Q1-C

=

M

I Groundwater Divide I—*"

01/04/2016 DRAFT FOR DISCUSSION ONLY

Puslinch Township Municipal {(Harden) Revie

A

¢ Harden Suggested Resolution 3

~ ROW Tier 3 includes a significant portion of the Township of
Puslinch and issues with the PTTWs (Comment 6) also need to be

addressed by the ROW Tier 3

® Response 3
- Report is available now

GUELPH
MODEL
- Tier 3 models are consistent

between Guelph/GET Tier 3
and ROW/Cambridge Tier 3

REGIONAL

01/04/2016 DRAFT FOR DISCUSSION | MODEL

25/05/2016
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Puslinch Township Municipal (Harden) Revie
e
‘e Harden Comment 4a — Extent of WHPA-Q1 — PTTW 7043-
74BL3K
3-day Pumping test of TW3-80 (cra 2004)
- Fig 6.8 shows 1 m DD at location 200 m N of County Rd 34. vs. 5 m DD
at location 650 m N of County Rd 34 in WHPA-Q1

~ Fig 6.8 shows < 1 m DD at Mclean Rd. vs 3-5 m DD extending south of
HWY 401 in WHPA-Q1

e Harden Suggested Resolution 4a
~ Verify model-predicted DD in Aberfoyle area using additional data

01/04/2016 DRAFT FOR DISCUSSION ONLY

Pushnch wansﬁipil:\huhiCi pal (Harden) Revi

—

e

e Harden Comment 4a — Extent of WHPA-Q1 — PTTW 7043-
74BL3K

Drawdown (m)

AL \ | 0.50- 1.00
Wi 1.00 - 2.00

\. P
——— L . 200-3.00
) @4 300-5.00

s v

y.

{= v
- MclLean Road<1lm | .

3-day test CRA 2004 v

25/05/2016
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Puslinch Township Municipal (Harden) R_e__yjew,.,-;,ﬁ""

® Response 4a
- Matrix reviewed:

« Nestle Waters Canada - Test Pumping Investigations for TW3-80 and
TW2-11 and 2010 Annual Monitoring Report (cra 2004, 2011, 2012)

« Meadows of Aberfoyle — 2014 Annual Monitoring Report (Banks 2015)

« Royal Canin Canada — Hydrogeological Assessment and Pumping Test
(SNC Lavalin 2005)

— Model checked against reported K estimates and details from
borehole logs

- Conducted local-scale calibration of area using 40-day constant
rate test data to ensure representative local, well-field scale
response to pumping

V

o1/04/2016 DRAFT FOR DISCUSSION ONLY

Puslinch Township Municipal (Harden) Reviews=="

¢ Response 4a — Example of additional data
3-day test at TW3-80 (CRA 2004) 11-day test at TW2-11 (CRA 2012)

Figure Removed for
Confidentiality Reasons

o1/04/2016 DRAFT FOR DISCUSSION ONLY
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Puslinch Township Municipal (Harden) Rg_ngwf

® Response 4a
- Updates to Tier 3 model include:
1) Location of Nestle well
2)  Vertical position of well
3)  Refinement of numerical mesh surrounding TW3-80 to capture steep
hydraulic gradients
5 Refinement of K values applied in the Goat Island unit

Table AZ  Summary of Bedrock Hydraulic Conductivity Values near Aberfoyle

Hydraulic Conductivity from . - Simulated Hydraulic
i ) 1 Areain Numerical A
Previous Studies (m/s) Conductivity {m/s)
Model =
Min Max

Goatlsland 9 x10? ' Nestlé / Royal Canin 5x 10
* CRA 2011; 2004 and SNC Lavalin 2005,

01/04/2016 DRAFT FOR DISCUSSION ONLY

Puslinch Township Municipal (Harden) Revie —

® Response 4a K;, in Goat Island
>/

o1/04/2016

25/05/2016
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Puslinch Township Municipal (Harden) Review=""

® Response 4a-

40-day test of TW3-80
- Aug - Oct 2010

Rate = 3,542 m3/d

Observed DD = 12.9m Figure Removed for Confidentiality Reasons
- Simulated DD =13.7 m

Slightly over predicts
DD in well
Simulated DD cone
smaller {due to
complex fractured
bedrock)

- Additional calibration is
beyond scope of Tier 3

o1/04/2016 DRAFT FOR DISCUSSION ONLY

Puslinch Township Municipal (Harden) Reviews="

® Response 4a
Difference between 40-day test and WHPA-Q1

- 40-day test will not reveal the same amount of drawdown as shown
on WHPA-Q1 figure
- 40-day DD is an incremental increase in drawdown for the area
- WHPA-Q1 DD is the cumulative impact of all pumping, for all time
- Steady-state, long-term average climate (1960 — 2005)

o1/04/2016 DRAFT FOR DISCUSSION ONLY

25/05/2016
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Puslinch Township Municipal (Harden) Review-"

e Harden Comment 4b — Extent of WHPA-Q1 — Model Predicted

DD in City of Guelph Wells
_ For the WHPA-Q1 to extend S of Maltby Rd., the combined DD of the
Downey, Burke, and Puslinch takings must > 2m in the Gasport. None of
the 25 year capture zones of the PWs extend to Maltby Rd.

~ Matrix confirms that the model under-estimates DD at Burke Well by
4.5 m but reasonably predicts transient fluctuations
¢ Harden Suggested Resolution 4b

_ Review model-predicted DD in Gasport Fm from Burke well and
comment on significance of under-predicting DD in regards to
size/shape of WHPA-Q1

V

o1/o4/2006 . DRAFT FOR DISCUSSION ONLY

et

* Response 4b

- Matrix reviewed:
« Burke Water Station Class EA (Stantec 2013b)
« Guelph Waterworks GW Monitoring System (Golder 2009)
« Guelph-Puslinch GW Protection Study (Golder 2006)
= Burke Well Site Testing (Lotowater 1998)

~ SS simulated WL at Burke Well = 324.2 m asl vs.
= 319.2 m asl (2008 observed WL)
= 317.9to 320.4 m asl (2008 range of observed; Stantec 2013b)
= 325.5 m asl (date unknown, Golder 2009)

o1/04/2016 DRAFT FOR DISCUSSION ONLY

Puslinch Township Municipal (Harden) Review=""

25/05/2016

16



® Response 4b — Burke Well
- Simulated 324.2 m asl
— Observed 325.5 m asl

e
| s
A

&% S\ N
7,47) Burke 325.5m asl | N g by 0
5 _ - /-. “-\ ; Vs £
¥4 A
MW 06-09A (1km SE) ] \/.*'
- 3\ \, "y
Simimulated WL 1 m less N N
than the observed seasonal N .
low WL P
- Al A e
N i
. CITY OF GUELPH
- ;ﬂ A | GROUNDWATER MONITORING SYSTEM
L GROUNDWATER FLOW IN
. L AMABEL FORMATION
: | L e 1=
01/04/2016 DRAFT FOR DISCUSSION (IN1Y \a= @w&. | FIGURE: 5
N Of \d e

puslinch Township Municipal (Harden) Review==="

® Response 4b
- Model Calibration shows excellent agreement between 9-year simulated and
observed transient response to pumping and climate at the Burke Well

Burke - PW2/66

- 95% of flow in Burke Well
comes from Guelph Fm

- Given the review, the model is
considered well calibrated for the
purposes of the Tier 3 and
estimation of the WHPA-Q1

iy

HEa) MRy Mgy dows o,

T v |

01/04/2016 DRAFT FOR DISCUSSTON ONLY
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Puslinch Township Municipal (Harden) Review="

¢ Harden Comment 4c/4d/4e — Extent of WHPA-Q1 — Meadows of
Aberfoyle, Kraus Nurseries and Kats Okashimo Fish Farm PTTWs

~ 4c - PTTW 8228-76XLE {Meadows of Aberfoyle) since 2009 is
5626-7WLQ3W

~ 4d - PTTW 02P-2064 (Kraus Nurseries) is an old, expired permit for a
property in Waterdown, not Puslinch

_ 4e — PTTW 99P-2132 (Kats Okashimo Fish Farm) was not renewed in 2009
and a site visit and discussion with present tenant suggest that water
taking has not occurred for last 12 years at a minimum.

e Harden Suggested Resolution 4d/4e

~ Remove Kraus Nurseries and Kats Okashimo Fish Farm PTTWs from T3
model and revise WHPA-Q1

e Response 4c/4d/4e
_ PTTW # for Meadows of Aberfoyle will be updated in the final report

_ Kraus Nurseries and Kats Okashimo Fish Farm PTTWs was removed fro»
the numerical model

01/04/2016 DRAFT FOR DISCUSSION ONLY

Puslin/glg;_]fownship«Municiggl (Harden) Rf_;yLl',e:.\ﬂu'»-'-*‘*"“’"Jr

e Harden Comment 5 — Significant Risk Assignment to WHPA-Q1

~ The high uncertainty that Arkell Well 1 can meet its Allocated Rate caused the
Moderate Risk Level of the WHPA-Q1 to be elevated to Significant and results
in all existing and future water takings becoming Significant Threats and
subject to policies developed under the Clean Water Act

~ A water quantity risk to the Overburden Aquifer (Arkell 1) does not necessarily
represent a threat to wells completed in the Gasport Aquifer near Aberfoyle
and similarly takings from the Gasport will not affect the safe DD of Arkell 1

_ This would allow for a Moderate Risk level for the remainder of the WHPA-Q1

® Harden Suggested Resolution 5
_ Jtis understood that one risk assignment is made for a well field and since
Arkell 1 has a Significant Risk, the entire well field will have a Significant Risk.
~ Itis important to consider all factors prior to Significant Risk Level assignment
and emphasizes Comment 1 and 2.
_ Gradational polices would be considered based on a risk assessment after the
RMMEP project is completed ‘n

o1/04/2016 DRAFT FOR DISCUSSION ONLY

25/05/2016
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Puslinch Township Municipal (Harden) Review==""

® Response 5

- 5 municipal wells had DD that came within 1 m of safe water levelin
drought scenarios, suggesting a warranted elevated water quantity
risk level for the City of Guelph water supplies.

- RMMEP determines degree of influence of each threat on the
municipal well

- Source Protection Plans are able to incorporate polices that account
for the influence and proximity of current and future threats to
municipal wells :

01/04/2016 DRAFT FOR DISCUSSION ONLY
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Puslinch Township Municipal (Harden) Review==""

® Harden Comment 6 — Threats Ranking

- Threats ranking of industrial threats in Puslinch Township should
consider the vast volume of water stored in pit ponds near Aberfoyle
which are not represented in the model

- Volume is several times greater than in the former sand and gravel
aquifer

- Permitted takings from the ponds should be carefully evaluated before
deeming them significant threats

¢ Harden Suggested Resolution 6
Can be addressed through a sector by sector analysis in the RMMEP

® Response 6
- These permitted SW takings will be examined during the threats
ranking portion of the RMMEP

o1/04/2016 DRAFT FOR DISCUSSION ONLY

25/05/2016
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Response

‘Guelph/Eram

nshi W T
Townshi ! B -
5 e N _
S =S |
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hn Al feran :. - \_; N :,:;-
Guelph/Eramosa £ SN SR,
' > ; Gw .
Township e oW ;1)
Municipal Review : Area

East Side of Guelph

- Recommend that the
interpolated extent of the
bedrock valley be
revisited to ensure
restrictions on GW flow
caused by constrictions in
the interpreted valley are
not being artificially
introduced through the
nature of the dataset
(e.g., road network)

o1/04/2016 DRAFT FOR DISCUSSIO

|LGETMunIC|paI (Burnside) Review.

¢ Burnside Comment 2 — Expression of the Bedrock Valley on
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Bedrock Surface Topography
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eview

= 153 r

GET Municipal (Burhsi‘dé)'R

® Response 2
- The data and interpolation
routine (Natural Neighbour)
leads to a bedrock width that is
potentially overestimated
rather than underestimated

- Control points were added
between high quality picks
along interpreted thalwag
which increase continuity (and
depth) of the valley

- Kvalues representing valley
infill were increased

« from Port Stanley Till to coarse-
grained sandy seds. for 2014

Tier Three Local Area
Risk Assessmenl
uelph

Produced by
Aquaresourca Inc and

draft RA

.
{ 2011 DRAFT
™, Ol

Confident with current
conceptualization

|GET Municipal (Burnside) Review.
e Burnside Comment 4 — Existing plus Committed Demands and
Allocated Rates
- GET would like revised Allocated Rates based on an update to growth
predictions “

® Response 4
~ New rates have been received (2026 avg day flow of 1,907 m3/day) and
will be used in the revised Risk Assessment

01/04/2016 DRAFT FOR DISCUSSION ONLY

25/05/2016

21



. Burnside Comment 5 — Safe Additional Available Drawdown

~ There is a lack of suitable pumping WL information to calculate the average
pumping WL

~ Current estimates use sparse manual WL data

_ Automatic WL recorder data was reviewed and new average WLs and SAAD
values for each well were estimated

Table 1: Recommended Safe Additional Available Drawdown for Guelph/Eramosa Waells
Report
Grade (2) Pump | Pump Topof | {1) Operating :::::‘; Report E‘;r:::ﬁ:la
Elevation Intake Intake Casing Low WL SAAD
(mamsl) | {mamsi) | (mbge) | (magl) {m amei} il (m amsl) S
Level (m amsi)
(m masl)

Cross Creek Well 3513 3027 486 o8 317 3202 16 6 133
_Hununglon Well 3381 3026 355 a5 7 3216 176 104
Rockwood Weil | W1 | 3283 327 | 05 344 385 23 147

Rockwood Well 2 361 329.6 314 0.5 345 350.6 27 14.4

Rockvood Well 3 3604 3213 391 08 331 3339 16.2 87

Rockwood Well 4 367 320 47 08 327 - - 60
Gph Eromonn SAAD calcitated (1] - 12) - | m. VWil 4 astimated based on pmpng lest data

® Response 5

_ SAAD values for Hamilton Drive and Rockwood municipal wells will be A
updated in RA based on Table 1

01/04/2016 DRAFT FOR DiSCUSSION ONLY

GET Municipal (Burnside) Review —

e Burnside Comment 6 — Rockwood Well 4

- Municipal Rockwood Well 4 was constructed in December 2014 and will
likely be connected to the Rockwood system in 2016.

~ Rockwood Well 4 should be added to the Tier 3 study at its proposed
pumping rate of 910 L/min

_ recommended a distribution of the Committed rate at 40% for Rockwood
Wells 1 and 2 combined, and 30% each for Wells 3 and 4

® Response 6

~ Well 4 will be added to the Tier 3 Study and relevant analysis and
documentation will be updated, including:

= Numerical Model

« Risk Assessment Scenarios

« Report/Appendix text, figures, tables

« Distribution of the Committed increase A

01/04/2016 DRAFT FOR DISCUSSION ONLY

25/05/2016
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® Response 6 Continued

- Additional data and documents reviewed include:
« T3 data: picks of Vinemount, Eramosa and ‘black rock’
« 2008 to 2010 OGS drilling programs in Orangeville-Fergus area (Burt and Webb 2013)
Rockwood Well 4 PTTW Application (Burnside 2015b)
« Rockwood EA, Construction/Testing of Well 3 (Burnside 2002)
« Hydrogeology Investigation, Hidden Quarry (Harden 2012)

— With the addition of Well 4, well-testing data at Well 4 and Well 3, and with the
removal Vinemount Aquitard in the area of Rockwood, model refinements and
local calibration have been conducted to ensure representative local, response
to pumping:

1 Inclusion of Well 4 in model
2 Refinement of model mesh around Well 4 and Well 3
3 Update K to that of Upper Gasport unit {Previously K, ranged from 3 to 8 x 108 m/s)
4. Refinement of K values in the Gasport based on transient calibration to constant rate
tests at Well 4 and Well 3
p
01/04/2016 DRAFT FOR DISCUSSION ONLY
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GET Municipal (Burnside) Review

o1/04/2016

DRAFT FOR DISCUSSION ONLY
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‘G ET Municipal (Burnside) Review.
[ owas
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GET Municipal (Burnside) Review

! Bemnard] Well 3
Tune (days)
® Response 6 Cont’d % ™ ™ 7 L L7
3-day test of Rockwood 3 g% .
- May 2002 g .
- Rate =1,175 m3/d "
Excellent fit at RW 3 o Sty ——
Good fit in other MWs = i
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GET Municipal (Burnside) Review

Perkes

® Response 6 Cont’d N R n
3-day test of Rockwood 3 ’: ., 18
- May 2002 P ROV
- Rate=1,175 m¥/d E
- Excellent fit at RW 3 i
- Good fit in other MWs
- Slight under-prediction of T '

DD at Perkes (domestic) ~ gl
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‘GET Municipal (Burnside) Review

® Response 6 Cont’d

Table A1  Summary of Bedrock Hydraulic Conductivity Values near Rockwood

Hydraulic Conductivity from Previous

Simulated Hydraulic

A in Numerical
AL Conductivity (m/s)

studies (m/s)!

Min Max Modsl Min Max

Middle N " Rockwood Well 4 3x10° 4x%10*
X

Gasport 210 iy Bernardiwell 3 3x10° 4x10"

! Golder Associates 2011, Bumnside 2015b; 2002, and Harden 2012

01/04/2016 DRAFT FOR DISCUSSION ONLY

GET Municipal (Burnside) Review

® Burnside Comment 7 — Report Name

- Report name should be modified to identify Guelph/Eramosa Township
as primary stakeholder

® Response 7
- Report name will be updated, as well as appropriate text

o1/o4/2016 DRAFT FOR DISCUSSION ONLY
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ion of the Guelph/Guelph- Eramosa
Tier Three Risk Assessment

® Respond to comments from consultants:

O Meeting to review and work towards agreement on updates
to be done for completion of the Risk Assessment

OAgreement that the comments have been responded to and
the record shows - Municipal Reviewers

e [] Update Risk Assessment including WHPA-Q1
delineation and re-run Scenarios

e [Jlssue Draft Risk Assessment Report
e [1 Peer Review Meeting and Sign-off

Terms of Reference for RMMEP

WELLINGTON
Source Water
260 J April 1, 2016
ﬁ“c rtf I/Z: ( l;%g:_ K G (nvovI h
ay B g Guelph/Eramosa P
. i

Township

A Matrix Solutions Inc.

DRINKING WATER Sounce
Ontario S()UR(I PROTEC HUN prOTECTION

REGION

25/05/2016
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/Pat'hway to Water Quantity Policies

Threats Ranking and

Tier Three Risk Grand River R anapetent

Assessment

M Evaluati Source Protection

Assessment Report casiires bvarudlion Plan; Policies
Process; Draft Threats ’
Management Strategy

o1/04/2016

DRAFT FOR DISCUSSION ONLY

" Risk Assessment/RMMEP Process

‘"Move to Tier 3 || Fipalize Tier 3|
i I, = I N —

Task 2: ask 3: Identify Task 4a: Select Task 5: Re-
Identify/Refine Refine Water = s Additional RMM P
P Rank the Tier 3 Management " RMM for Threats
Drinking Water Budget Tools. and Evaluate (if B
Threats R | Local Area Measures cessary) Climate Management
Ri ek-gva . Significant {RMM} and ne v Change Strategy
Isk Scenarios Threats Evaluate Adaptation
Proposed Feb. 25, 2016
a Nov to
April/May July/Aug
Mar 2016 June 2016 Sept 2016 Oct 2016  Feb 2017
2016 2016
2) Meeting to EHteY)
Workshops to
i N 5) Tel t
o veview model 4) Meeting to ag)re: :;D;Ml?n 7) Teleconzto 9) Telecon. to refine proposed
1) Meeting to updates review Threats scenarios Al select climate management
review and Risk Ranking results 6) Meetingto additional RMM change targets and
comment Assessment and develop review RMM scenarios scenarios policy
responses and results preliminary Scenario results 8) Meeting to 10] Meeting t outcomes and
N d develop B eeting to agree on Draft
sign-off 3) RMMEP RMM N iiosik review RMM f g
Kick Off el Co) : s‘::::rl.os " Scenario results ReviewlResults Threats
Meeting
Strategy
| ]
: = = . Additional
Steering Committee Stakeholders

25/05/2016
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Risk Assessment/RMMEP Process

' Move to Tier 3 | Fi

|
I |

alize Tier 3

‘ask 3: dentify

Task 4a: Select

Task 5: Re-

25/05/2016

Task 2: N X
I Revewand | | TR || e | | Tk setec prefered prepare brat
|dentify/Refine Refine Water pacts ai Additional RMM P:
Drinking Water Budget Tools Rank the Tier 3 Management d Evaluate (if RMM for Threats
nTh';zats R T Local Area Measures anne:es::re) i Climate Management
Ri i—:va i Significant (RMM) and v Change Strategy
e Threats Evaluate Adaptation
Revised April 1, 2016
Nov to
. May/June July/Aug
April 2016 2 July 2016 Sept 2016 Oct 2016  Feb 2017
016 2016
T 1110 13)
Ge Workshops to
. . 5) Tell e
' LT 4) Meeting to s on AN 7] Telecofigto 9) Telecon. to refine proposed
1) Meelttng to Meeting to review Threats scenarios QEICSIon select climate management
review review Risk Ranking results &) Meetingto additional RMM change targets and
comment Assessment and develop review RMM scenarios scenarfos policy
responses and results preliminary Scenario results 8) Meeting to 10) Meeting & outcomes and
sign-off 3) RMMEP RMM Lo review RMM e agree on Draft
Kick Off scenarios cenarios Scenario results Threats
Meeting - .
L | Additional Stakeholders | Strategy

. il Additional
| Steering Committee Stakeholders

Consultation Process for RMMEP

1. Technical Meeting to review comment responses (April 1, 2016)

~ Sign-off and/or agreement on updates to be done for completion of the Tier
Three (April 30)

2. Peer Review meeting to review draft Risk Assessment (end of May)
- Receive comments on draft Risk Assessment (mid-fune)
~ Finalize Tier Three Risk Assessment Report (end of June)
- Peer Review sign-off on Tier Three (mid-July)

T3 Peer Reviewers |

3.  Kick-Off Meeting for RMMEP (same as Peer Review — end of May)

4. Meeting to review Threats Ranking results and develop preliminary
RMM scenarios (July 2016)
- Memo detailing preliminary RMM scenarios to be conducted

5. Telecon. to agree on preliminary RMM scenarios (July 2016)

Steering Committee

-
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Consultation Procéss for RI\/IMEP

6. Meeting to review RMM Scenario results and develop additional | Additional
RMM scenarios (Aug 2016} Stakeholders

- Memo detailing additional RMM scenarios to be conducted
7. Telecon. to agree on additional RMM scenarios (Aug 2016)
8. Meeting to review RMM Scenario results and develop climate change
scenarios (Sept 2016)
- Memo detailing climate change scenarios to be conducted
9. Telecon. to agree on climate change scenarios (Sept 2016)
10. Meeting to review climate change results (Oct 2016)
~  Draft technical report with all results (Nov 2016)

11. Workshop to refine proposed management targets and policy
outcomes (Nov 2016) |

12. Workshop to refine Draft Threats Management Strategy (Jan 2017) ;dmona,
13. Meeting to finalize Draft Threats Management Strategy (Feb 2017} | Stakeholders

y

Steering Committee

=

Grand River Assessment Report a
and Source Protection Plan Update

Task Timeline
Introduction of broader stakeholder group (e.g., industry, |July/August 2016
aggregate, agriculture, developers) to RMMEP and policy
development process. Opportunity to provide input into RMM
scenarios (meeting #6)

Stakeholder group input into Draft Threats Management|January/February 2017
Strategy (workshop #12 and meeting #13)
RMMEP write up of updated Grand River Assessment Report|January and February 2017
(GRCA)
Presentation of Draft Threats Management Strategy and|March 2, 2017
updated Grand River Assessment Report to Lake Erie Source
Protection Committee

Development of first draft water gquantity policies (project team) | March/April 2017
Stakeholder group input into first draft water quantity policies May 2017

Lake Erie Region Source Protection Committee considers first|June 1, 2017
draft water quantity policies
Refinements of draft water quantity policies {project team) June — August 2017
Stakeholder group input into revised water guantity policies August 2017 h

Included in RMMEP

25/05/2016
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~Grand River Assessment Report .
and Source Protection Plan Update

Task Timeline

Lake Erie Region Source Protection Committee considers|September 7, 2017
revised draft water quantity policies
Finalisation of water quantity policies (project team) September 2017
Lake Erie Region Source Protection Committee considers|October 5, 2017
updated Grand River Assessment Report and Source Protection
Plan and releases documents for formal public consultation
Formal public consultation (45 days). Public meetings proposed | October 10 to November 24,
in City of Guelph and Guelph Eramosa and Puslinch Townships | 2017

Lake Erie Region Source Protection Committee considers|December 7,2017
comments from public consultation process and releases final
updated Grand River Assessment Report and Source Protection
Plan to Grand River Source Protection Authority.

Grand River Source Protection Authority receives Updated | December 15, 2017
Grand River Assessment Report and Source Protection Plan and
releases documents for submission, together with any

comments.
Submission of Updated Grand River Assessment Report and|December 31, 2017
Source Protection Plan to MOECC.

" Next Ste DS

1. Sign-off on responses and agreement on updates to be
done for completion of the Tier Three (April 30)
2. Peer Review meeting to review draft Risk Assessment
(end of May)
Receive comments on draft Risk Assessment (mid-June)
Finalize Tier Three Risk Assessment Report (end of June)
Peer Review sign-off on Tier Three (mid-July)
3. Kick-Off Meeting for RMMEP (same as Peer Review — end
of May)

)
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N LAKE ERIE

DRINKING WATER

SOURCE
SOURCE PROTECTION ) prorecrion

Guelph/Guelph-Eramosa Tier 3 WQRA and RMMEP Municipal
Peer Review Meeting

Friday April 1, 2016
Meeting Notes

Attendees: J. Etienne and M. Keller — Grand River Conservation Authority
D. Belanger and P. Rider — City of Guelph
J. Baxter and D. Smikle — R.J. Burnside (for Guelph-Eramosa Township)
A. Salis — Wellington County ’
K. Davis — Wellington Source Water Protection
R. Blackport — Blackport Hydrogeology (for Town of Erin)
S. Denhoed — Harden Environmental Services (for Puslinch Township)
K. Baker and C. Doughty — Ministry of the Environment & Climate Change
S. Bates — Ministry of Natural Resources & Forestry
P. Chin and P. Meyer — Matrix Solutions

1. Welcome and Introductions

J. Etienne introduced the meeting participants and reviewed the meeting objectives:

e Review Matrix responses to June 19, 2015 municipal peer review
comments on the draft Tier 3 Water Quantity Risk Assessment (WQRA)
report.

¢ Provide Matrix with direction to complete the WQRA.

o Review Terms of Reference for the Risk Management Measures
Evaluation Process (RMMEP).

¢ Review proposed timing for RMMEP and water quantity policy amendments
to the Grand River Source Protection Plan.

e Schedule meetings for finalizing the WQRA and commencing the RMMEP.

2. Responses to Municipal Peer Review Comments

P. Chin presented explanations of the Matrix Solutions responses to the municipal
peer review comments submitted by Wellington Source Water Protection (WSWP) on
June 19, 2015. Comments highlighted in grey in the following tables represent
comments of concern identified by Harden Environmental Services Inc. and R.J.
Burnside & Associates Ltd. that remain of significant concern following the meeting.
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Table 1: Town of Erin Comments, Blackport Hydrogeology

Matrix is completing both the Tier 3 Assessment and the RMMEP.

Comment addressed

2a

There will not be duplication of Tier 3 Assessment scenarios.

Comment addressed

2b

Matrix agrees with this comment.

Comment addressed

2c

‘Recharge’ refers to water that moves from ground surface.

Comment addressed

Matrix agrees with this comment.

Comment addressed

Matrix agrees with this comment.

Comment addressed

Table 2: Puslinch Township Comments, Harden Environmental Services

1,

Harden Co

Previous conceptualiation | Additional baseflow analsis in | Comment
maintained. Eden Mills identified as data unresolved
gap.
2 Bedrock units in area were re-interpreted as Gasport and Goat Island | No further
formations based on new information provided. comment
3 Tier 3 models are consistent between Guelph/GET Tier 3 No further
and ROW/Cambridge Tier 3. comment
4a | Conducted local-scale calibration of area using 40-day constantrate | No further
test data to ensure representative local, well-field scale response to | comment
pumping.
4b | Given the review, the model is considered well calibrated for the No further
purposes of the Tier 3 and estimation of the WHPA-Q1. comment
4c | PTTW for Meadows of Aberfoyle will be updated in the final report. No further
comment
4d | Kraus Nurseries PTTW removed from the numerical model. No further
comment
4e | Kats Okashimo Fish Farm PTTW removed from the numerical model. | No further
comment
5 5 municipal wells had drawdown Harden suggests it is important | Comment
that came within 1 m of safe water | to consider all factors prior to unresolved
level in drought scenarios, finalizing Significant Risk Level
suggesting a warranted elevated | assignment and emphasizes
water quantity risk level for the Comment 1 and 2.
City of Guelph water supplies.
6 These permitted SW takings will be examined during the threats No further
ranking portion of the RMMEP. comment
7 Matrix agrees with this comment. No further
comment

Table 3: Guelph-Eramosa Township Comments, R.J. Burnside & Associates
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3.

Prviou
maintained. Eden Mills identified as data| unresolved
gap.

2 Matrix is confident with current| Expression of bedrock valley | Comment
conceptualization of  bedrock | east of Guelph maybe biased by | unresolved
valley. interpolation of data.

3 Bedrock units in area were re-| The calibration of Wells 3 & 4| Comment
interpreted as Gasport and Goat| may indicate the hydraulic| unresolved
Island formations based on new | conductivity of shallow bedrock

information provided. needs to be increased.
4 New rates have been received (2026 avg day flow of 1,907 m°/day) | No further
and will be used in the revised Risk Assessment. comment
5 SAAD values for Hamilton Drive and Rockwood municipal wells will | No further
be updated in WQRA based on Table 1. comment
6 Well 4 will be added to the Tier 3 Study and relevant analysis and | No further
documentation will be updated. comment
7 Report name will be updated, as well as appropriate text. No further

comment

In discussion with the municipal consultants regarding their outstanding concerns
regarding Eramosa River water loss in Eden Mills, the interpretation of the bedrock
valley east of Rockwood, the drawdown between Guelph and Aberfoyle north of the
Nestle water taking and the triggering of the Significant risk level, J. Etienne explained
that the municipal peer review process allows for the amendment of the draft
document to include new information and reassessment of model results. All
municipal peer review comments and responses will be documented. J.Etienne
noted, that per provincial peer review guidance documentation, any outstanding
differences between comments and responses will be addressed as scientifically
defensible or as opportunities for update in future work through the filling of data gaps.
The municipal consultants, WSWP and the County ali expressed concern that the
outstanding concerns were unresolved.

With respect to the process and timing to finalize the risk level or WHPA-Q1
boundaries, K. Baker advised that the MOECC are finalizing their formal response to
WSWP to address these questions. K. Baker also indicated that given the time and
effort to date, the bar would be quite high for new data to trigger a change in the
model during the RMMEP. The group also discussed the process of completing the
peer review process and S. Bates confirmed that the term “sign-off” meant the peer
reviewers were satisfied that their comments had been received, responded to and
integrated into the Tier 3 Water Budget and Peer Review documentation. With
respect to the municipal consultant peer review, it was not expected that “sign-off”
would require formal Council approvals of the Tier 3 documentation. Finalization of
the Guelph/Guelph-Eramosa WQRA with municipal peer review amendments
proposed by the Townships of Puslinch and Guelph-Eramosa and the Town of Erin
will include a final presentation to and sign-off by the Provincial Peer Review Team
(D. Rudolph, H. Whiteley and T. Lottimer).

Review Terms of Reference for the RMMEP
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The WSWP have expressed concerns about the ability to achieve completion of the
WQRA, RMMEP and water quantity policies for the finalization of the amended Grand
River Source Water Protection Plan by December 31, 2017, as requested by the
MOECC. The MOECC will address this concern in their formal response to the
WSWP. K. Baker suggested that the Province would like to maintain the December
31, 2017 target deadline to encourage all parties to use the best available time
management approaches to keep the proposed project completion on time as
opposed to setting new a deadline right away.

A. Salis noted that Wellington County stressed the importance that accurate data be
collected and used, the final WQRA be technically defensible and that the WHPA-Q1
should not be “set in stone” if significant new information became available.

M. Keller added that RMMEP policy development within the WHPA-Q1 would focus
on management of quantity rather than development constraint.

Upcoming Meetings and Activities

P. Chin proposed a list of due dates for completion of the WQRA and commencement
of the RMMEP:

April 30" ~ WSWP provides comments on the March 4™ and 7" response memos
May 15" — Matrix circulates the draft Amended WQRA

May 31% — Joint Municipal and Provincial Peer Review meeting

May 31%' = RMMEP Kick-Off

June 15" — Matrix receives comments on the draft Amended WQRA

June 30™ — Matrix circulates final Guelph/Guelph-Eramosa WQRA

July 15™ — Peer Reviewer sign-off on Guelph/Guelph-Eramosa WQRA

July 31" — LESPR submits Peer Review Summary Report to MNRF

K. Davis and A. Salis indicated that they could not commit to a timeline during the
meeting.

M. Keller confirmed that the policy leads would be the respective municipalities (ie
Guelph for their jurisdiction and the Wellington County municipalities for their
jurisdiction). M. Keller also indicated that the WQRA, RMMEP and policies would
eventually go to the Lake Erie Source Protection Committee for review and approval.

Next Steps

J. Etienne will circulate a Doodle to schedule upcoming meetings. P. Chin will
provide a redacted copy of the Powerpoint slides for circulation to the meeting
participants. J. Etienne will prepare summary notes from the meeting for circulation
to the meeting participants.
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Kyle Davis

Risk Management Official
Wellington Source Water Protection
7444 Wellington Rd 21

Elora, ON NOB 1S0

Dear Mr. Davis:

Thank you for your emails of February 19, 2016 and March 14, 2016 requesting clarity
from the Province on the municipal consultation process for the Guelph/Guelph-
Eramosa Tier 3 Local Area Risk Assessment (Tier 3). Specifically, you are seeking
clarity around the role of municipalities in the review of the Tier 3 and Risk Management
Measure Process (RMMEP) and have expressed concern that the Minister's expected
completion date of December 31, 2017 does not allow enough time for fulsome

municipal consultation.

The County of Wellington (Wellington) municipalities located within a Tier 3 impacted
area have membership on the Tier 3 steering committee. Through their participation, the
Wellington municipalities have had the opportunity to provide comment on the Tier 3
technical work to ensure that the municipality's local water resource knowledge is
captured. The expectation is that the Lake Erie Source Protection Region (LESPR),
which is leading the Tier 3 Peer Review and consultation process, will consider the
concerns raised by the Wellington municipalities. While it is the ministry’s expectation
that the Wellington municipalities have confidence with the Tier 3 technical process and
that their concems were considered, it is the Peer Review team and the Province that
evaluates and accepts the technical aspects of the process.

The Guelph Tier 3 was initiated in July 2008 and was provided to the peer review team
in 2011 and 2013. The Tier 3 was expanded to include Guelph-Eramosa in July 2013.
The initial review by the LESPR’s Peer Review committee was completed in August
2014 with the LESPR'’s Peer Reviewers accepting the Tier 3 technical work. Additional
commenting opportunities were given to Wellington municipalities in September 2014
and submitted to the LESPR in June 2015. In response to these comments, the LESPR
incorporated the additional data sources identified (Matrix Solutions Inc., March 4, 2016
and March 7, 2016). Over the last year and a half, the LESPR has undertaken



additional consultation, beyond the requirements set out in regulation. It was never the
Province's expectation that municipal councils would sign off on the technical aspects of
any Tier 3 water budgets. As | mentioned above, the Province established a peer
review process, which includes technical experts with significant experience in water
budgets, to help the ministry assess the technical merits of each water budget.

Given this, it is my opinion that the consultation has been sufficient and that the team is
now in the position to proceed to the RMMEP. The RMMEP terms of reference (TOR)
(Matrix Solutions, February 25, 2016) lays out the anticipated timeline and associated
milestones the Tier 3 team needs to adhere to meet the Minister's deadline. It is
important that we move forward from the technical work on the water budgets itself and
begin the next phase of the process that will end with the development of source
protection plan policies to help ensure the long term sustainability of the Guelph and
Guelph Eramosa drinking water systems.

LESPR will continue to engage the Wellington municipalities through the RMMEP and
policy development processes. Funding will be provided from the Province through the
LESPR for the participation by the Wellington municipalities, with you as their
representative, as laid out in the RMMEP TOR. Should the Wellington municipalities
elect to continue their consultation process through their respective councils it would be
above and beyond the requirements set out in regulation.

Prior to the completion of the RMMEP, if the Wellington municipalities become aware of
new information, it may be considered if its inclusion will have a significant impact on
the Tier 3 results. The Province has always envisioned that there will be a continuous
improvement process for the Tier 3 water budget models to ensure that they remain
relevant and continue to provide information for municipalities and the Province to
manage potential impacts from water quantity threats on municipal drinking water

supplies.

| trust this addresses the concems of the municipalities you represent.

Sincerely,

Heather Malcolmson
Director

Copy: Martin Keller, Project Manager, Grand SPA
James Etienne, Sr. Water Resource Engineer, Grand SPA
Wendy Lavender, SPP Manager, MOECC
Elizabeth Forrest, Liaison Officer, MOECC
Kathryn Baker, Hydrogeologist, MOECC
Scott Bates, Water Budget Analyst, MNRF
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May 17, 2016
James Etienne, P. Eng.
Senior Water Resources Engineer
Grand River Conservation Authority
400 Clyde Road
Cambridge, ON, N1R 5W6

Heather Malcolmson, P.Geo.

Director

Source Protection Programs Branch

Ontario Ministry of the Environment and Climate Change
40 St. Clair Avenue West, Floor 14

Toronto, ON, M4V 1M2

Via Email and Regular Mail
Dear Mr. Etienne and Ms. Malcolmson,

RE: Wellington County Municipal Peer Review Response Regarding Water Quantity
Risk Assessment Report (Tier 3) — City of Guelph and Guelph / Eramosa Township Water
Systems

On behalf of Guelph / Eramosa Township, the Township of Puslinch, the Town of Erin
and the County of Wellington, please find enclosed memorandums by the Township
and Town hydrogeologists in response to the Matrix Solutions Inc. letters dated March
4 and 7, 2016 on the draft Tier 3 Water Budget and Local Area Risk Assessment for
the City of Guelph and the Communities of Rockwood and Hamilton Drive (Water
Quantity Risk Assessment report). The Matrix Solutions Inc. letters were in response
to the review package submitted by our municipalities dated June 19, 2015 and form
part of the municipal peer review process of the Water Quantity Risk Assessment
Report that was initiated in May 2014 for Guelph / Eramosa Township and fall 2014
for the Township of Puslinch, Town of Erin and County of Wellington. We appreciate
the opportunity to participate as a peer review for this study and with this letter and
enclosed memorandums wish to once again express our concerns regarding the
Water Quantity Risk Assessment.

As you are aware, our June 19, 2015 review package raised serious concerns regarding
the science underpinning the Tier 3 model especially as it relates to the delineation of

Wellington Source Water Protection is a municipal partnership between Township of Centre Wellington | Town of Erin |
Guelph / Eramosa Township | Township of Mapleton | Town of Minto | Township of Puslinch | Township of Wellington North
| County of Wellington. The purpose of the Clean Water Act is to protect existing and future sources of drinking water.
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the Well Head Protection Area — Quantity (WHPA Q1 / Q2) extent and significance
level. These concerns remain following our review of Matrix Solutions Inc.’s response.
Therefore, our municipalities strongly request that the hydrogeological studies and /
or modelling necessary to address our outstanding review comments, be completed
prior to the finalization of the Water Quantity Risk Assessment. Our reviewers have
raised substantive concern, on a number of technical issues that directly affects the
delineation of the WHPA Q1 / Q2 extent and significance level. Our concern is to
ensure that the Tier 3 model is an accurate representation of field conditions and
based on the best available science. The impact of inappropriately categorizing the
significance level or from overestimating the extent of the WHPA-Q1/ Q2 could have
long term consequences for our municipalities.

The Province has indicated that “Prior to the completion of the RMMEP, if the
Wellington municipalities become aware of new information, it may be considered if
its inclusion will have a significant impact on the Tier 3 results.” Our opinion is that
our outstanding concerns are that new information and therefore it should be
considered now prior to the completion of the Water Quantity Risk Assessment.

Our concerns are as follows:

1. Itis established that the Eramosa River is a karst environment and that surface
water / groundwater interactions are not fully understood. It is our opinion that
the current response by Matrix Solutions Inc. does not adequately address the
concerns presented by our reviewers especially in regards to complexity of the
Eramosa River’s interaction with the municipal aquifer and the documented
surface water loss. The change in significance level in 2014 from moderate to
significant shows that the Tier 3 model is sensitive to changes proximal to the
Arkell Spring Grounds. The area in question is closer to the Arkell Spring
Grounds then the Rockwood data that led to the 2014 changes. Additionally,
our initial analysis demonstrates that depending on the river volume loss, the
area of potential WHPA-Q1 decrease could be significant and still maintain
agreement on the water budget. The range of WHPA-Q1 decrease is calculated
between 1,577 to 15,768 hectares depending on the river volume loss. In our
view, this area is substantial and gives us great concern.

2. Further to our concern related to the Eramosa River surface water /
groundwater interactions, we formally request that the Lake Erie Source
Protection Region, Grand River Conservation Authority and / or the Province

Wellington Source Water Protection is a municipal partnership between Township of Centre Wellington | Town of Erin |
Guelph / Eramosa Township | Township of Mapleton | Town of Minto | Township of Puslinch | Township of Wellington North
| County of Wellington. The purpose of the Clean Water Act is to protect existing and future sources of drinking water.
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begin in 2016, the data collection necessary to verify the stream flow conditions
documented by our municipal peer reviewers. Our municipalities feel that the
collection of this stream flow rate data would assist in providing the best
available and current science for the Tier 3 model. We note that the Grand River
Conservation Authority and the MOECC have the necessary field staff and
resources to conduct this type of study. We understand that Dr. Hugh Whiteley,
a member of the Provincial Peer Review team, made a similar request in 2015.

3. In addition to the Eramosa River concern, our municipalities also have the
following, outstanding concerns:
a. Expression of the Bedrock valley on the east side of Guelph
b Geological interpretation outside of the City limits
C. Verification of drawdown by City of Guelph wells near Aberfoyle
d Accounting for reduced municipal pumping during drought scenarios

4.  Prior to a final determination on our municipal peer reviewers’ concerns, our
municipalities request an opportunity to present our concerns directly to the
Provincial Peer Review team. In preparation for that, we would expect that the
Provincial Peer Review team will be provided the entire history of our municipal
peer review including previous memorandums and responses.

5. The Province has indicated that, in their opinion, consultation has been
sufficient and, in order to meet the Minister’s deadline of December 31, 2017,
that the next technical phases of the Guelph / Guelph Eramosa Tier 3 project
should begin (the Risk Management Measures Evaluation Project (RMMEP) and
policy development). At this time, we respectfully disagree with that conclusion.
Our municipalities remain concerned regarding the Minister's deadline of
December 31, 2017 for completion of all technical work and policy development.
We feel that this date sets an artificial and rushed deadline for completion of
this important work. Although we recognize that the City of Guelph, GRCA and
Province have been working on the Tier 3 model since 2008, our municipalities
were first involved only in 2014. This late involvement, in our opinion, has
directly led to our outstanding concerns. This six year delay in our municipal
involvement was an oversight that the Province noted in 2015. If our
municipalities had been involved earlier, our concerns could have been

Wellington Source Water Protection is a municipal partnership between Township of Centre Wellington | Town of Erin |

Guelph / Eramosa Township | Township of Mapleton | Town of Minto | Township of Puslinch | Township of Wellington North
| County of Wellington. The purpose of the Clean Water Act is to protect existing and future sources of drinking water
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incorporated directly into the development of the Tier 3 model and perhaps a
December 31, 2017 deadline would have been feasible under those
circumstances.

6.  Our municipalities also request clarification on access and ownership of the Tier
3 model, once final. We understand that discussions are ongoing between the
Province, the City of Guelph and Lake Erie Source Protection Region. We further
understand, through our participation on the screening tool working group, that
the Province is working on screening tools that may partially address this
question. Our municipalities will need access to the Tier 3 model for the review
of certain development applications and for management of the Guelph/
Eramosa Township municipal water supply.

In the current context, to properly address our outstanding concerns and to allow
sufficient time to complete the finalization of the Water Quantity Risk Assessment,
Risk Management Measures Evaluation Process and policy development, a deadline
of December 31, 2017 does not seem realistic. In particular, we strongly feel that
council, public and industry consultation should not be rushed. As you are aware,
there is a significant interest by the public, our Councils, our residents and non-
governmental organizations regarding water taking in Wellington County in part due
to the density of existing, commercial and industrial water users. These factors result
in the need for a thorough consultation process. All of these efforts will take time,
time that is in short supply if the December 31, 2017 deadline is to be met. We
respectfully request that the Minister reconsider the timeline that has been set for
this project.

We respectfully request that if the Province must finalize the Water Quantity Risk
Assessment under their current timeline that the Province considers accepting it with
a moderate risk level until such a time that the outstanding concerns can be
addressed. It is noted within the draft Water Quantity Risk Assessment Report that
the original significance level established was a moderate risk. The risk level was
raised to significant due to a high level of uncertainty related to the ability of one
municipal well (Arkell 1) being able to meet its allocated rate. The report notes (page
133) that for the majority of municipal wells that the uncertainty with respect to
pumping allocated rates is low and that the allocated rates are
sustainable. Therefore, we note that, without this high uncertainty for Arkell 1, the
risk level would be moderate under the Technical Rules. Our preference, as stated
above, would be to complete the necessary work to address our reviewers’ concerns
prior to the Water Quantity Risk Assessment acceptance, however, acceptance with

Wellington Source Water Protection is a municipal partnership between Township of Centre Wellington | Town of Erin |
Guelph / Eramosa Township | Township of Mapleton | Town of Minto | Township of Puslinch | Township of Wellington North
| County of Wellington. The purpose of the Clean Water Act is to protect existing and future sources of drinking water.
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a moderate risk level could be equally effective to allow further work during the Risk
Management Measures Evaluation Process to confirm the appropriate risk
level. Our interpretation of Technical Rule 109 is that the factors that shall be
considered in the uncertainty analysis include the relevance of the available input
data and the ability of the methods and models used to accurately reflect the
hydrologic system. Our opinion is that our reviewers have identified additional input
data that should be considered as well as identifying that the current model does
not appear to accurately reflect the hydrologic system, especially in the Eramosa
River / Blue Springs Creek area. As outlined by our reviewers, this may have the
effect of increasing the recharge for the area around Arkell 1 which would, in turn,
lower the uncertainty. Given these differing opinions, we feel it would be
appropriate to closely consider the uncertainty analysis.

We are aware of the efforts of Lake Erie Source Protection Region staff to develop a
work plan for the remaining phases of the Tier 3 project (finalization of the Water
Quantity Risk Assessment, Risk Management Measures Evaluation Process and
policy development). Our municipalities are committed to our continued
engagement in this process, including participation on the steering committee, and
look forward to continued discussion. In particular, we wish to confirm the process
and timeline for council, public and industry consultation including the opportunity
for stakeholder and public input. This is an important report that has long term
impacts for City and County residents and as such, our municipalities will continue
our involvement in the review of the technical work and in development of water

quantity policy.

If you require further information, please contact Kyle Davis at 519-846-9691 ext
362.

Regards,

e |

fan Roge_r, P. Eng. Karen Landry
Chief Administrative Officer Chief Administrative Officer / Clerk
Guelph / Eramosa Township Township of Puslinch

Wellington Source Water Protection is a municipal partnership between Township of Centre Wellington | Town of Erin |
Guelph / EramosaTownship | Township of Mapleton | Town of Minto | Township of Puslinch | Township of Wellington North
| County of Wellington. The purpose of the Clean Water Act is to protect existing and future sources of drinking water.
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Kathryr’lronmonger Kyle Davis

Town Manager / Chief Administrative Officer ~ Risk Management Official

Town of Erin Wellington Source Water Protection
c.C.

Via E-mail

Gary Cousins, Director of Planning — County of Wellington

Martin Keller — Grand River Conservation Authority

Dave Belanger — City of Guelph

Peter Rider — City of Guelph

Kathryn Baker — Ontario Ministry of Environment and Climate Change
Scott Bates — Ontario Ministry of Natural Resources and Forestry
Dale Murray — Lake Erie Source Protection Committee

Attachments
Memorandums — RJ Burnside, Harden Environmental and Blackport Hydrogeology

Wellington Source Water Protection is a municipal partnership between Township of Centre Wellington | Town of Erln |
Guelph / Eramosa Township | Township of Mapleton | Town of Minto | Township of Puslinch | Township of Wellington North
| County of Wellington. The purpose of the Clean Water Act is to protect existing and future sources of drinking water.
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Telephone 519-884-5549
Email: blackport_hydrogeology@rogers.com

Blackport
Hydrogeology Inc.

To: Kyle Davis, Township of Centre Wellington
From: Ray Blackport, Blackport Hydrogeology Inc.
CC: Kathryn Ironmonger, Town of Erin

Date: May 16, 2016

Re: Comments, City of Guelph, Tier 3 Water Quantity Risk Assessment and the
Guelph/Wellington County Water Quantity Risk Management Work Plan

Note- Comments were originally provided June 10, 2015 on behalf of the Town of Erin. Matrix
Solutions Inc. (Matrix) provided a response, dated March 7, 2016, on behalf of the City of Guelph
and Lake Erie Source Protection Region. Comments were discussed in a meeting of all parties on
April 1, 2016. All comments were addressed in the meeting, as highlighted below.

1.0 Background and Scope of Review

Background

The City of Guelph conducted a Tier Three Water Budget and Local Area Risk Assessment (Tier
Three Assessment) as a requirement under the Clean Water Act for the Province of Ontario.
Previous water quantity studies, completed at the watershed scale, classified the local
subwatershed as having a moderate to significant water demand due to high water supply usage.
The findings of the Guelph/Guelph-Eramosa Tier Three Water Quantity Risk Assessment
concluded that there is a “significant” water quantity risk level encompassing a large area of City
of Guelph, the Townships of Guelph/Eramosa and Puslinch and the Town of Erin. Three areas
were identified as being vulnerable to water quantity threats, two being groundwater vulnerable
areas (WHPA-Q1 and WHPA-Q2) and one being a surface water vulnerable area (IPZ-Q). The
WHPA-Q1 area is the cone of influence of each municipal well, including the cones of influence of
wells the each well it intersects. The WHPA-Q2 area is the land area where recharge has the
potential to have a measurable impact on water levels at the municipal wells. The IPZ-Q area is
the drainage area and associated recharge area that contribute to a surface water intake.

Several meetings were held to discuss the findings of the Draft Tier Three Assessment. Concerns
were raised at the March 24", 2015 meeting with respect to the decision to apply a “significant”



water quantity risk designation to the Guelph water supply in the Tier Three Assessment. The
Grand River Conservation Authority (GRCA) provided a summary of the chronology of the
investigations and technical reassessments of the Risk Assignment in a Memo dated April 20,
2015.

Scope of Review

The primary focus of this review is to provide comments, on behalf of the Town of Erin, with
respect to the Draft Tier 3 Water Quantity Risk Assessment (WQRA) Report for the City of Guelph
Water system, as related to potential water quantity concerns within the geographic area of the
Town of Erin. It was also requested that a review of the Work Plan for the “Water Quantity Risk
Management Measures Evaluation Process” (RMMEP) be completed. It is noted that with respect
to the Town of Erin, there are no WHPA-Q1 and WHPA-Q2 areas for the City of Guelph and
Village of Rockwood water supply systems, which extend into the geographic boundaries of the
Town of Erin. Only the surface water quantity area (IPZ-Q) extends into the geographic limits of
the Town and as such the scope of review is limited to reviewing the WQRA report in relation to
the IPZ-Q and to providing general comments on the RMMEP Work Plan.

1. Water Quantity Risk Assessment

a. Groundwater
i.  Geology/Hydrogeology

From the perspective of the Town of Erin, there are no groundwater related water quantity
concerns within the Town boundaries, related to the Guelph WQRA Tier Three Assessment. The
groundwater capture areas of the municipal water supply wells for the City of Guelph do not
extend into the Town of Erin and, as such, an assessment of the geology and hydrogeology was
not conducted. It is noted that extensive testing of the Arkell Spring grounds municipal well field
has been conducted over the last three years and the findings show that the capture zones do not
extend into the Town of Erin. It is also noted that a characterization update was conducted for
the area around Rockwood, as part of the Tier 3 Water Budget and Local Area Risk Assessment.
No update on the Wellhead Protection zones was provided; however, based on the previous
information found in the Grand River Source Protection Plan (2013), the Wellhead Protection
Zones are shown to extend into the Town of Erin but there are no water quantity threats with the
Town.

i, Municipal Wells

Not applicable for the Town of Erin.
iii.  Delineation of WHPA — Q1 and Q2 — Application of Technical Rules

This is beyond the scope of review for the Town of Erin as the WHPA-Q1 and WHPA-Q2 do not
extend into the Town of Erin.
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b. Surface Water

The IPZ-Q for the City of Guelph water supply is interpreted to be the entire Eramosa-Blue Springs
Creek watershed upstream of the Arkell Spring Grounds Intake on the Eramosa River (Figure 5-4
of the Tier Three Assessment Report). Since the intake is on the Eramosa River, all of the
upstream drainage area and associated recharge area of the Eramosa River and Blue Springs
Creek is considered to contribute to the surface water intake. The surface water pumped from
the Eramosa River is not directly fed into the municipal drinking water system but is diverted into
an artificial recharge system where the water is “stored” in the shallow aquifer and then pumped
out, treated and made available for the municipal supply system. The water taking from the
surface water is constrained, based on a specified river flow rate required to maintain sufficient
flow for operation of the wastewater treatment plant.

i Hydrology

The hydrology and flow rates in the Eramosa River have been investigated in detail for decades.
In recent years discharge at the Eramosa intake has fallen below the threshold level (for
operation of the Waste Water Treatment Plant on several occasions; however, this has not
impacted the drinking water quantity as make up water, if needed, can be derived from storage
within the artificial recharge system and from water supply wells at the Arkell Spring Grounds.

ii.  Delineation of IPZ-Q — Application of Technical Rules

Part V1.7 of the Technical Rules was applied (page 94 of the Tier Three Assessment Report)
appropriately. Simulated particle tracking was used to assess potential recharge to the
watershed, through the groundwater system outside the watershed boundaries. Given the
uncertainty in the groundwater divide and the limited recharge contribution in this area, this
additional area was removed, to constrain the IPZ-Q to within the Grand River watershed
boundary.

Additional Considerations

It was noted in the Tier Three Assessment Report (page 99) that the Surface Water Vulnerable
Area (IPZ-Q) was assigned the same Risk Level as the groundwater vulnerable area containg the
groundwater collector system (Glen Collector) at the Arkell Spring Grounds, where the surface
water used in the system is discharged. This was done since the water pumped from the Eramosa
intake is not fed directly into the drinking water system but into the groundwater collector, which
was included in the Risk Assessment for groundwater. Although the same Risk Level is assigned
across the large drainage area upstream of the Arkell surface water intake, there will be a highly
variable level of “real risk” across this area, especially in the upstream areas of the watershed.
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2. Water Quantity Risk Management Measures Evaluation Process
Work Plan

As indicated in the Work Pan, the Risk Management Measures Evaluation Process (RMMEP) the
water quantity polices must address one of the prescribed drinking water threats, and, as a result
may or may not address some of the factors considered in setting the risk level for a local area.
There are two water quantity prescribed drinking water threats:

e an activity that takes water from an aquifer or a surface water body without returning the
water taken to the same aquifer or surface water body; and,

e an activity that reduces recharge to the aquifer.

As indicated in the introduction to the Water Quantity RMMEP, the objective of the RMMEP is to
provide a methodology to select risk management measures that would manage significant
threat activities so that they cease to become significant drinking water threats. The following
comments are provided with respect to the RMMEP Work Plan.

Task 1: Review - Identification of Drinking Water Quantity Threats

| generally agree with the proposed work plan; however, it is important that whomever is
undertaking the RMMEP is familiar with the existing Tier 3 assessment, as it may be overkill for
the consultant to update and refine threats, identify additional wells/intakes for impact
assessment etc., given how much work has gone into the Tier 3 assessment (i.e. was that not the
point of the Tier 3 assessment?).

Matrix Response — agreed, and it was indicated that Matrix will be completing both tasks.

Task 2: Where Required, Identify Percentage Impacts and Rank the Tier 3 Local Area Significant
Threats

¢ Have not some of the scenarios presented in Table 1 already been performed as part of
the Tier 3 assessment (e.g. modelling pumping at the permitted rates)?

e Realistic consumptive and non-consumptive use should be refined, where possible, for
many of the scenarios in Table 1. For example, most rural non-permitted water taking
(e.g. private wells) is non-consumptive; water is typically removed from the lower
bedrock aquifer and returned via septic systems to the shallow aquifer. In the case of the
Guelph WQRA, (i.e. IPZ-Q, surface water only risks in the Town of Erin), the potential
impact from this type of water taking within the Town of Erin, would be minimal and
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would in fact potentially enhance discharge tothe surface water, as recharge to the
shallow groundwater is effectively increased.

e Part of the risk ranking and potential level of water quantity impact will depend on the
location or distance from the municipal well or intake and local and regional geologic
conditions (e.g. where is the main recharge area of the municipal wells and the distance
this is from the wells). Is the use of the term “recharge” referring to recharge to the
water supply aquifer (e.g. there is big difference between local recharge to an unconfined
shallow aquifer and regional recharge to a deeper confined aquifer). It is noted for
example, in the Conclusions (page viii of the Tier 3 Assessment report) that: “Recharge
reductions in response to future land developments, have a minimal impact on water
levels at the Tier Three municipal pumping wells. The Gasport aquifer is protected in most
area by the Vinemount aquitard which reduces the impact of reduced groundwater
recharge on water levels in the aquifer. With respect to the City of Guelph and community
of Rockwood, future land developments generally occur around the periphery of these
communities with minimal increase in imperviousness over the Local Area.”

Matrix Responses — Bullet 1 - There will not be a duplication of Tier 3 Assessment scenarios. Bullet
2 — Matrix agrees with the comment, that there would be minimal impact to water quantity
within the IPZ-Q zone from activities within the Town of Erin. Bullet 3 — Recharge is simply defined
as water entering the groundwater system at ground surface.

Task 3: Select Preliminary Risk Management Measures (RMMs) and Evaluate the Risk
Management Measures

e |t would appear that there are two components to this that should be explored together.
The operational aspects are important, as purely from an operational risk perspective
there may be operational procedures to optimize the city-wide water system, while there
may be Risk Management measures to aid in maintaining overall recharge to the aquifer
system or decrease withdrawal from the aquifer system.

Matrix Response — Matrix agrees with the comment.

Task 4: Prepare a “Draft Threats Management Strategy” to discuss with Municipalities and
Stakeholders.

e The key will be consultation throughout the previous tasks to ensure there is a
reasonable consensus moving forward.

Matrix Response — Matrix agrees with the comment.
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3. Conclusions

Implications for the Town of Erin

There are no groundwater related concerns regarding the Tier Three Assessment for the City of
Guelph, given that the capture zones for the Guelph system do not extend into the Town of Erin
and there are no groundwater quantity threats. From a surface water perspective, the Surface
Water Vulnerable Area (IPZ-Q) extends into the Town of Erin upstream of the Arkell Spring
Grounds Intake. It is not expected that that there would be any impact on water quantity from
activities within the Town of Erin, given several factors:

e Any increase in impervious areas as a result of development, which will be a substantial
distance upstream of the intake, would potentially increase surface water flow rather
than decrease surface water flow.

e Most rural wells obtain water from the deeper aquifer system and “recycle” the water via
septic systems to the shallow groundwater system, increasing the overall recharge to the
shallow groundwater system and the potential discharge to the surface water system.

e The Town of Erin is the most upstream portion of the watershed and least developed so it
is unlikely that would be an impact on the surface water system that could be measured
downstream at the Arkell Spring Grounds Intake.

Matrix Response — Matrix agrees that “there are limited implications for the Town of Erin and the
Town should be consulted to assess the need and implications of measures that are recommended
that could impact land use or land use activities”.

4. Recommendations

It is not anticipated that any activity within the Town of Erin could measurably impact the
quantity of surface water at the Arkell Spring Grounds Intake. If measures are recommended for
the RMMEP that could potentially impact land use or land use activities in the Town of Erin the
Town should be consulted to assess the need and the implications.
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R.J. Burnside & Associates Limited 292 Speedvale Avenue West Unit 20 Guelph ON N1H 1C4 CANADA
telephone (519) 823-4995 fax (519) 836-5477 web www.rjburnside.com

BURNSIDE

May 10, 2016
Via: Email

Mr. Kyle Davis

Risk Management Official
County of Wellington
7444 Wellington Road 21
Elora ON NOB 1S0

Dear Kyle:

Re: Comments on the Draft City of Guelph/Township of Guelph/Eramosa Tier Three
Water Quantity Risk Assessment
Project No.: 300036495.0000

R.J. Burnside & Associates Limited (Burnside) was requested by the Township of
Guelph/Eramosa to review the Matrix Solutions Incorporated (Matrix) Draft City of Guelph and
Communities of Rockwood and Hamilton Drive Tier Three Water Budget and Local Area Risk
Assessment. Our response to the draft report was provided in May 2015. As a follow up to this
initial review Burnside received and reviewed responses from Matrix in @ memorandum dated
March 4, 2016. The following are our comments on the Matrix memorandum dated March 4,
2016.

31 Surface water leakage into Bedrock Aquifer

The response provided by Matrix is similar to those provided on the same issue as raised by
Harden Environmental Services Ltd. (Mr. Stan Denhoed, M.Sc., P.Eng.). Matrix indicates that
an attempt was made to adjust the model to the observed water losses noted by Mr. Denhoed,
however they were unable to replicate these losses in the model. Matrix then goes on to
suggest that there may be other hydrogeological explanations for the noted occurrence. Matrix
uses the fact that their model is calibrated to known target data to suggest that the calibration is
itself an indicator that the model is correct. We note that a well calibrated model is one that
matches reality in both a quantitative sense where the water balance and water levels match
observed levels and also qualitatively where known discharge and recharge areas and flow
directions are maintained. In light of the inability of the model to match the loss of water in the
river we are unable to support Matrix’s conclusion that the model is correct while ignoring the
fact that it does not represent a significant occurrence that has been documented in the field
versus an opposite estimated occurrence in a computer model.

We note that a paper presented by Messrs. Frank Brunton and David Belanger at the 60"
Canadian Geotechnical Conference in 2007 included the following Figure 1. It is an idealized
cross section through the area of the Eramosa River that is in question. It shows the potential
for rapid movement from the surface into deeper sections of the carbonated bedrock aquifer as
part of the documented Karst topography in the area of the Eramosa River. The caption for this
figure states “Key recharge areas are located to the east and northeast of Guelph where
precipitation/runoff quickly penetrate into the Amabel bedrock aquifers”.
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Figure 1. Idealized cross-section of Niagara Escarpment (view to NNE) showing regional relationships of Silurian
caprock carbonate succession and resultant cuesta profiles of eastern Michigan Basin (west to east transect.
Guelph-Milton, approx. 10-40 km across). The Amabel Formation forms the caprock and prominent cliffs of Niagara
Escarpment margin in Ontario. The City of Guelph, located west of the escarpment margin, possesses much less
pronounced cuestas of Guelph and Eramosa rock units. Overburden thickness (not depicled in diagram) is highly
variable in this region with extensive areas of exposed bedrock and/or thin-drift cover (<3 m thick) to east of Guelph.
Relative thicknesses of rock units are not to scale - in study area the Amabel Fm averages 38 m; the Eramosa Fm
averages 18 m; and the Guelph Fm averages 20 m. Key recharge areas are located to east and northeas! of
Guelph where precipitation/runoff quickly penetrate into the Amabel bedrock aquifers and follows the Karst-
influenced stratigraphic plumbing system down dip (southwesterly) to eventually flow more southerly towards Lake
Erie. Preliminary conodont biostratigraphic analyses indicates Fossil Hill Fm correlates with Meritton Fm to south,
and the Lions Head Mbr of Amabel Fm corrrelates with Rockway Fm (Appalachian Basin stratigraphic nomenclature
after Blair and McFarland 1992 and Brett et al. 1995). Recent mapping in Rockwood area, southeast of Guelph,
suggests that Vinemount equivalent shales are present between the Amabel Fm and basal Eramosa Fm lithofacies.

This interpretation of the geology would support the observed loss in flow in the Eramosa River
that has been documented by Mr. Stan Denhoed. The impact of the loss of flow in the Eramosa
River is important to the hydrogeology of the area and we believe that the impact of the loss
needs to be included in the model in light of previously demonstrated sensitivity of the model to
input parameters in this area as outlined below.
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The significance of the loss of flow from the Eramosa River to the aquifer in this area is
important to the designation of the water quantity risk level as “significant’ instead of “moderate”.
in a memorandum dated April 20, 2015, James Etienne of the GRCA indicated that the following
changes were made to the model:

e The top of bedrock surface was refined in the area surrounding Rockwood and to the
northeast (in the direction of the previous 2006 capture zones for the Rockwood wells).

e There is a buried bedrock valley to the west of Rockwood that stretches to the northeast
beneath Erin. The characterization of the buried valley was adjusted close to Rockwood
based on the new bedrock surface noted above. The material infilling this valley was refined
from the first study based on OGS drilling information. In most places this resulted in
coarser material which changed the interaction between the bedrock aquifers and the
overburden and surface water system. This led to a slight decrease in water levels in
Rockwood and slight increases in groundwater discharge in the Eramosa River.

o Pumping rates for Rockwood were revised with updated data and Well 3 was added. The
first draft model used data from 2002 that was reported in the Wellington County
Groundwater Protection Study (Golder, 2006)-Rockwood Wells 1 and 2 were pumped at a
total of 751 m*/d and that pumping rate was held constant for the future scenario. With the
GET Tier Three update, the current condition pumping rates for the three Rockwood Wells
increased to 2009/2010 pumping rates for a total of 967 m/d, and the future (allocated)
rates were set at 1,152 m*/d. Thus there was a total increase of 401 m/d in the Rockwood
Wells under the future conditions in the final Guelph/GET Tier Three WQRA as compared to
the draft Guelph Tier Three WQRA.

e Other geologic refinements were made for the area north of Hamilton Drive that impacted
results in the north of the city-e.g., Emma Well.

The memorandum concludes that the updates made to the GET Tier Three model combined to
change the supply of water such that under the drought scenario, water levels were lower in the
Arkell 1, Carter, Emma and Water Street Wells. It is our understanding that the Arkell 1 well is
the main trigger for the ‘significant’ designation. In the context of the demonstrated sensitivity
of the model to changes in the Rockwood area the suggested leakage from the river would
present a change to the model that is more proximal to the Arkell 1 well than any of the
changes that caused the change of designation to significant. It is therefore counter intuitive to
the modelling process to suggest that these changes would be insignificant when other
changes have proven to require a change in designation.

In light of the above, we remain unconvinced that the model adequately addresses the losses
of water from the Eramosa River and are also unconvinced that the correct inclusion of this
change will result in no changes to the model output.

3.2 Expression of the Bedrock Valley on east side of Guelph

The Matrix response indicates that there were no restrictions introduced to the model by the
interpolation method and that in fact the extent of the valley may have been overestimated. In
our opinion, the overestimation of the extent of the valley is no more accurate than the
underestimation of the valley. As we suggested in our previous comments the fact that the
valley has undulations that match the road network indicate that the form of the valley was
determiried based on available data (and lack of it in the wider areas). As interpreted, the valley
does not represent a natural feature as natural features are not known to have undulations that
match the road network. As part of our review we have examined the Ontario Geologic
Survey’s Groundwater Resources Report 15 (OGS, 2016) and have noted that the OGS report
supports a more linear interpretation for the bedrock valley.
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3.3 Eramosa Formation Aquitard

The extent of the Eramosa Formation in the area of Rockwood has been reduced so that the
hydraulic conductivity of the upper bedrock has been increased from 3 to 8 x 10 misto 2 x 107
m/s. Response of the shallow bedrock formations to pumping of Rockwood Wells 3 and 4
continues to be underestimated by the model. This may indicate a further increase in the
shallow bedrock hydraulic conductivity in the local area is warranted.

3.4 Existing Plus Committed Demands and Allocated Rates

Updated information has been included and we have no further comment.
3.5 Safe Additional Available Drawdown (SAAD)

The SAAD for the Guelph Eramosa Wells provided by Burnside based on a detailed
interpretation of the water level response in the production wells has been adopted for use in
the revised Tier Three report as required in the Tier Three rules. No further comment.

3.6 Rockwood Well 4

The Rockwood Well 4 was included in the 2001 Rockwood Water supply EA and was
constructed in 2015. This well was included in the GRCA Assessment Report for water quality
threats and has now been added to the Tier Three assessment as requested. No further
comment.

3.7 Report Name

The name of the report has been changed from City of Guelph, and Communities of Rockwood
and Hamilton Drive Tier Three Water Budget and Local Area Risk Assessment to City of
Guelph/ Township of Guelph/Eramosa Tier Three Water Quantity Risk Assessment, as
requested. No further comment.

Summary

The municipalities surrounding Guelph were invited into the Tier Three study in January 2014.
The work completed prior to this date focused on the City of Guelph. Work completed since
January 2014 was an effort to fit the data from the surrounding municipalities into the Guelph
Model. We are aware of the tremendous level of effort and detail that went into the model within
the boundaries of the City of Guelph and are concerned that a similar level of effort is not
apparent for work in the surrounding townships which are in our opinion, equally as important to
the groundwater regime.

Throughout the process of our review Matrix has pointed out that the model is defensible and
has sought to present information that ‘defends’ the model. In our opinion a carefully
constructed model that adequately represents actual field conditions is its own defense and
does not need to be ‘defended’. It is important to note the argument that the model is correct
because, the water balance matches is a circular argument based on conditions all internal to
the model and the assumed conditions that it represents. Not being able to match
environmental conditions does not in our mind suggest that we should ignore nature or seek to
explain it away. In our minds the correct response to observed field data is a two-step process:

i Verify the observations.
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2. Update the conceptualization based on the verified data.

This approach has clearly been completed within the City of Guelph prior to 2011; a similar level
of effort has not been completed in the surrounding municipalities.

We note that there has been a request made by the Risk Management Official (Kyle Davis) via
email on April 18, 2016 to have data necessary to address the concerns regarding potential
water loss to the Eramosa River collected in 2016. The provision of this data would support the
fulfillment of the aims of the Tier Three Water Budget and Local Area Assessment as outlined in
the “Water Budget & Water Quantity Risk Assessment Guide-Drinking Water Source Protection
Program,.” MNR and MOECC, 2011. Which states:

“The Tier Three water budget uses detailed groundwater and/or surface water numerical models
on a more local scale. These models should be developed with the accuracy and refinement
needed to evaluate hydrologic or hydrogeologic conditions directly at a water supply well or
surface water intake...” (page 79)

The guidance further states that:

“The modelling should also simulate impacts from water takings, related to permitted water
users and non-permitted water use where significant. The approach must be able to consider
land use and projected land use changes as they affect recharge to groundwater, and should
represent groundwater discharge to stream and any other relevant groundwater/surface water
interactions.” (page 83)

In our opinion the guidance suggests that the Tier Three is intended to be a sound model that
adequately represents the existing conditions on a more local scale. In light of the above, we
trust that moving forward the model will be updated with the best possible information to
improve calibration. Localized adjustment of hydraulic conductivity similar to work completed in
Guelph and Rockwood Well 3 should be completed in the surrounding municipalities to better
represent areas where there may be above average aquifer recharge related to the karst
topography. We are willing to attend a technical meeting with the modelling team and discuss
the conceptualizations of the hydrogeology of the area along with other supporting materials
and data in order to ensure that the model is based on the best available data.

We trust this review is suitable. If you have any questions, please contact the undersigned.
Yours truly,:

R.J. Burnside & Associates Limited

| W Qeb—

Dwight Smikle, P.Geo. Jim Baxter, P.Eng

Senior Hydrogeologist e .
DS/JB:mp Groundwater Resource Engineer
Enclosure(s)

cc: Mr. lan Roger, Township of Guelph-Eramosa (enc.) (Via: email)

036495 May 2016 Response to Matrix Memo.docx
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Harden Environmental Services Ltd.

4622 Nassagaweya-Puslinch Townline

R.R. 1, Moffat, Ontario, LOP 1J0

Phone: (519) 826-0099 Fax: (519) 826-9099
File: 1417
April 22, 2016

To: Kyle Davis — Risk Management Official — County of Wellington
From: Stan Denhoed, P.Eng. — Harden Environmental Services Ltd.

Re: City of Guelph and Communities of Rockwood and Hamilton
Drive Tier 3: Matrix Solutions Inc. Letter of March 4, 2016

2.1 Eramosa River as Groundwater Discharge Zone

The response provided by Matrix Solutions does not resolve the issue
of the measured loss of river water in the Eramosa River between
Indian Line and the Eden Mill Pond Association Station 3 just upstream
of the confluence of the Eramosa River and Blue Springs Creek. The
response acknowledges that the measured recharge via the river to
the aquifer cannot be replicated by the model. It is postulated that
the water re-emerges elsewhere upstream of Watson Road where the
model is said to provide reasonable match to baseflow and overall
water budget.

Streamflow measurements obtained on July 18, 2013 are very similar
to the baseflow calibrated 2014 model with 800 L/s upstream of Eden
Mills and 1500 L/s at Watson Road. However, the streamflow
measurements provide greater detail and show that 250 L/s are lost
from the river upstream of the confluence with Blue Springs Creek.
This is not accounted for in the model. Also, with respect to overall
water budget, there are many ways to satisfy the overall water budget
such as balancing river losses with infiltration. The significance of the
method of groundwater recharge is presented in Table 1 which
estimates the required area of the WHPA-Q1 needed to compensate
for the unaccounted recharge in the river. This evaluation is based on
a recharge value of 200 mm/year occurring to the Gasport aquifer
where it subcrops.
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Table 1: Area Needed To Compensate for Unaccounted River Volume Loss

River Volume Loss Compensating Area Compensating Area
(L/s) (ha) (km?)
100 1,577 1.6
250 3,942 3.9
500 7,884 7.9
1000 15,768 15.8

Depending on the river volume loss, the area of potential WHPA-Q1 decrease could be
significant and still maintain agreement on the water budget.

We are not discussing a 100 m reach of the river as Scott Bates said in the April 1, 2016
meeting. This is a discussion of a significant volume of water that is not presently
accounted for in the model that has important influence on the size, shape of the
WHPA-Q1 and the risk level assignment.

On August 8, 2015 Dr. Hugh Whiteley, a provincially appointed peer reviewer of the Tier
3 study, presented evidence to the GRCA, City of Guelph and Matrix Solutions Inc. that
there are significant losses measured in the Eramosa River upstream of Watson Road
and suggested that verification of the flow losses be confirmed. For relatively little
expenditure of money, detailed information on the flow loss could be obtained such as
which reach of the river the greatest loss occurs. Dr. Whiteley’s estimated loss of up to
1150 L/s is a significant volume of water and as shown above, results in a significant
change to the size of the WHPA-Q1. We understand that the Water Services Canada
gauge was not accurate at this time, however, a significant loss of water still occurs.

Neither the inability of the model to replicate this loss nor the supposition that the
water follows a hyporheic pathway returning to the river somewhat downstream
adequately addresses the issue. Paul Chin stated that the Eramosa River was modelled
as a fixed head stream boundary and the March 4 letter stated that increasing the
hydraulic conductivity beneath the river resulted in greater flow from groundwater to
the river. In order for the river to lose water, the hydraulic head beneath the river must
be less than the river stage (specified head). If the potentiometric surface of the
Gasport Aquifer is elevated above the river stage in areas outside of the river valley,
then the only explanation for river loss to the aquifer is if there the hydrostratigraphic
units directly beneath the river have lower hydraulic potential than the river. The
simulation does not appear to have achieved this.

From the County of Wellington’s perspective, the observed loss in the Eramosa River is
significant and should either be replicated by the model, or proven to return to the river
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in a methodology as suggested by Dr. Whiteley. We also understand that the risk level
assignment to Arkell Well No. 1 is sensitive to changes in the model in this area and
therefore suggest that this issue be adequately addressed before the risk level is
assigned.

2.2 Vinemount

No further comment.

2.3 Cambridge Overlap

No further comment.

24 Influence of Nestle Waters Canada taking

Based on draft figures provided by Matrix Solutions to us on March 16, 2015, the
simulated drawdown in the Gasport aquifer at County Road 34 without pumping by
Nestle Waters Canada (but including City of Guelph wells, Guelph Limestone Quarry and
other takers in Aberfoyle), is somewhat less than two metres. Therefore, even a small
drawdown created by Nestle Waters Canada at County Road 34 will result in the WHPA-
Ql boundary moving significantly southward. According to recent well shut-in
measurements, the impact of Nestle Waters Canada taking is at least 0.5 metres in the
vicinity of County Road 34. Therefore, provided that the estimate of drawdown by the
City of Guelph wells and other permit holders is reasonably predicted by the
groundwater model, the inclusion of the Nestle Waters Canada area of influence in the
Gasport aquifer is warranted.

2.5 Influence of Burke Well

The influence of the Burke well on Gasport potentiometric surface is shown to be
relatively small given that 95% of water in the Burke well is derived from the upper
aquifers. Therefore, the aforementioned modelled drawdown of approximately two
metres at County Road 34 (and Brock Road) results from combined influence of the
Downey Road Well, University Well, Arkell Springs wells and other permit holders.
These wells are at least six kilometers distant, are not in the same groundwater shed
and yet are predicted to have significant influence on water levels near Aberfoyle. The
influence of the City of Guelph wells at this distance is impossible to confirm with
monitoring as there are no historical records of water levels in the Gasport aquifer in
this area. In comparison, the Nestle Waters Canada well is located only 1.5 km
downgradient and has an impact of approximately 0.5 metres which is reasonable.
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It is our opinion that verification of drawdown by the City of Guelph wells near
Aberfoyle remains to be a significant data gap as the predicted drawdown in the model
by the City wells coupled with that of the predicted drawdown from water taking in the
Aberfoyle area results in the significant enlargement of the WHPA-Q1. It is impossible
to verify that historical drawdown has occurred, thereby confirming the model results.
A recent review of data available from Well VPV-01" located at the Victoria Park Valley
Golf Course completed with Westbay Casing in the Gasport Aquifer, shows a daily
perturbation of less than five centimeters, presumably from a City well. There is daily
recovery of drawdown. The Matrix Tier 3 model predicts a drawdown of between 3 and
5 metres in this area.

2.6 Meadows of Aberfoyle

No further comment

2.7 Kraus Nurseries

No further comment

2.8 Okashimo Fish Farm

No further comment

2.9 Assignment of Significant Risk Level

The significant risk designation is assigned because of the high uncertainty that Arkell 1
can meet the allocated rate. The other five municipal wells within one metre of the safe
water level do not trigger the significant risk assignment and in fact the Matrix Tier 3
report mentions that uncertainty with respect to the majority of municipal wells is low.

Therefore, the mentioning of the other five wells is not pertinent to the assigned risk
level.

There are two other issues that have come out of discussions with the County of
Wellington and were raised at the April 1, 2016 meeting. These are;

1) Treatment of 20% Reduction of Water Taking During Level Il Low Water Response
Condition

It was confirmed in Friday’s meeting that the City of Guelph and all holders of PTTW’s
are required to reduce taking by 20% during a Level il Low Water Response condition.

!Installed by University of Guelph a the Victoria Park Valley Golf Course in 2011
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It was also conveyed to us that this reduction was not taken into account in the drought
scenario modelled. The question that arises is; it is likely that the drought scenario as
used in the model would trigger a Level Ill Low Water Response Condition. Could the
required reduction in taking by the City of Guelph be accommodated by reducing taking
from Arkell 1 and thus avoid the significant risk level?

2) The Reduction of Significant Water Taking

All existing permits to take water were included in the model scenarios and projected to
the year 2031. It is possible that a large water taker such as the Guelph Limestone
quarry will cease to take water. Is it therefore reasonable to run a scenario without the
large water taking and reassign the risk level and size and shape of the WHPA-Q1 in that
event? Should this be done now or at the RMMEP stage?

In addition to these scenarios, has the City of Guelph considered optimizing other wells
during the drought to avoid the ‘significant’ risk assignment? Excluding the five wells
that are within one metre of their safe available drawdown, are there no other weils
that can be pumped at greater rates or for longer periods to avoid the significant risk
assighment?

The City of Guelph in their Water Supply Master Plan, undertook to concentrate
conservation efforts and new water supplies within the City limits and only look at new
wells in the surrounding Townships at a later stage of the master plan. Is it reasonable

to expect that a similar undertaking will be made with respect to prospective RMMEP
policies?

2.10 Threats Ranking
No further comment
2.11 Water Quantity Risk Management Measures Evaluation Process List of Tasks

No further comment

Sincerely,

A

Stan Denhoed, P.Eng., M.Sc.
Senior Hydrogeologist
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June 13, 2016

Kyle Davis

Risk Management Official
Wellington Source Water Protection
7444 Wellington Rd 21

Elora, ON NOB 1S0

RE: Wellington County Municipal Peer Review Response Regarding Water
Quantity Risk Assessment Report (Tier 3) — City of Guelph and
Guelph/Eramosa Township Water Systems

Dear Mr. Davis:

Thank you for your letter of May 17, 2016 on behalf of Guelph/Eramosa Township, the
Township of Puslinch, the Town of Erin and the County of Wellington (Wellington SWP)
outlining your continued concerns related to the Guelph/Guelph-Eramosa Tier 3 Local
Area Risk Assessment (Tier 3) and the municipal review process. The letter identified a
number of technical and process related concerns:

Technical Concerns

y

2

3.

How the Tier 3 captures the groundwater — surface water interactions around
Arkell Spring Grounds.

The need to collect stream flow rate data in 2016 in the Eramosa River around
the Arkell Spring Grounds to better inform the Tier 3 model.

How the Tier 3 captures the bedrock valley on the east side of Guelph; geological
interpretation outside the City limits; verification of drawdown by the City’s wells
near Aberfoyle; and, the effects of reduced municipal pumping during drought
scenarios.

Process Concerns

4.

5.

Wellington SWP would like an opportunity to present concerns directly to the Tier
3 Peer Review committee.

The timeline for Wellington's municipal review and consideration of the concerns
raised through that process does not seem sufficient given the Province's
deadline of December 31, 2017 for the submission of the Lake Erie Source
Protection Region's (LESPR) updated source protection plan for the Grand River
Source Protection Area.



6. Future access for Wellington SWP to Tier 3 model and ownership arrangements
for the Tier 3 model.

| have discussed these concerns with James Etienne and Martin Keller at the LESPR
and my staff, and | am responding on behalf of the LESPR and the ministry.

There is a peer review process in place to address technical concerns and | understand
the Peer Review committee will be meeting June 15, 2016 to consider any outstanding
comments, including those presented by Wellington SWP, and to make
recommendations on next steps. | am happy to see one of your concerns has already
been addressed in that you are being provided an opportunity to present your
outstanding concerns to the peer review team. | understand that LESPR submitted a
package on May 26, 2016 to the Peer Review committee for their review and comment.
The package includes a brief summary along with a full chronology of the municipal
peer review process of the Tier 3, including the letters provided by Wellington SWP.

When the Peer Review committee considers Wellington SWP’s outstanding comments,
they will need to weigh the comments against the program purpose. The Peer Review
Water Budget Interim Direction, Version 2.0 (DRAFT) (dated August 9, 2005) outlines
the objectives of the peer review as follows:

e To ensure that water budgets are scientifically defensible;
e To ensure consistency with the expectation of the water budget guidance; and,
¢ To validate the water budget deliverables.

The Ministries of Environment and Climate Change and Natural Resources and
Forestry (Province) look to the Peer Reviewers for each Tier 3 for concurrence that Tier
3 is "fit for purpose” as a regional scale water budget model. In our experience, the peer
review process is most insightful and informative when the Peer Reviewers engage in
discussion about the results and outstanding concerns with the Tier 3 team and
municipal reviewers.

Once the Peer Review committee has met, the Peer Reviewers will provide written
comments to LESPR either providing their acceptance of the Tier 3 or directing the Tier
3 team to undertake further work to address outstanding concerns. As we have with
other water budgets, | will rely on the peer review team to determine if your technical
concerns need to be addressed before we move forward. If acceptance is provided, the
Tier 3 team will move on to undertake the Risk Management Measures Evaluation
Process (RMMEP) this summer. If additional technical work is required before
acceptance, the Tier 3 team will take appropriate action based on the Peer Reviewer’s
recommendations. | hope that Wellington SWP will continue to provide supporting input
to that process no matter the outcome of the peer review meeting.

As you know, continuous improvement is fundamental to the source protection program,
and as the Tier 3 models are updated, new information will be integrated. For the Grand
River source protection area, the conservation authority is required to submit a work
plan to the Minister in November 2019, outlining where their assessment report and



source protection plan need to be updated. Any work not required before acceptance by
the Peer Reviewers can be re-evaluated through the program processes, and integrated
into future updates as needed.

The ministry recognizes Wellington SWP’s continued concerns around the timeline for
municipal review of the Tier 3 and the RMMEP. A significant amount of time has been
spent developing the water budgets, and if the Peer Reviewers are satisfied with the
technical aspects, the process needs to move forward and identify how risks to the
Guelph system should be managed. LESPR has proposed a schedule to meet the
Minister's deadline. | would ask that Wellington SWP use the schedule to plan their
consultation and internal discussions to ensure their feedback is provided to LESPR in a
timely manner.

The ministry shares Wellington SWP’s concerns about future access to the Tier 3
model. The Province is currently funding the Toronto and Region Conservation
Authority and LESPR to develop recommendations for model management, which
includes consultation with municipalities and the Province. The ministry has an interest
in the models being accessible as we will face challenges requiring the regulated
community to consider Tier 3 results if the models are not widely accessible through a
transparent process.

In summary, the Province will look to the Peer Reviewers to determine if the model is “fit
for purpose”, based on their direction the Tier 3 team will move on to the RMMEP or
complete additional technical work required for acceptance. If the peer reviewers
indicate the additional technical work is not required at this time, and they recommend it
be considered in future updates, we will look to the LESPR to include this in their
November 2019 work plan outlining the future plan updates. It is important that we not
delay the December 2017 timelines and work towards ensuring actions are taken to
ensure the longer term sustainability of the Guelph system.

Sincerely,

Copy: Martin Keller, Project Manager, Grand SPA
lan Roger, CAO, Guelph/Eramosa Township
Karen Landry, CAO/Clerk, Township of Puslinch
Kathryn Ironmonger, Town Manager/CAQ, Town of Erin
Gary Cousins, Director of Planning, County of Wellington
Dave Belanger, Water, City of Guelph
Peter Rider, RMO, City of Guelph
Dale Murray, Lake Erie Source Protection Committee
Wendy Lavender, SPP Manager, MOECC
Elizabeth Forrest, Liaison Officer, MOECC
Kathryn Baker, Hydrogeologist, MOECC
Scott Bates, Water Budget Analyst, MNRF
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Review Process

June 15, 2016 through March 2017



400 Clyde Road, P.O. Box 729 Cambridge, ON N1R 5W6

Phone: 519.621.2761 Toll free: 866.900.4722 Fax: 519.621.4844 Online: www.grandriver.ca

June 9, 2016

To all participants

Re: City of Guelph and Guelph-Eramosa Tier 3 Water Quantity Risk Assessment Peer
Review Meeting June 15, 2016

Dear all,

In preparation for the June 15, 2016 peer review meeting, James Etienne circulated the peer
review package to all participants on May 26, 2016. The package includes:

- Guelph/Guelph-Eramosa Tier 3 WQRA Peer Review Process Summary of Activities
(2013-2016)

- Appendix A: Guelph/Guelph-Eramosa Tier 3 Water Quantity Risk Assessment Report
Preparation — May 2013 through July 30, 2014

- Appendix B: Municipal Peer Review Comments (GET, Puslinch, and Erin) — July 28,
2014 through June 19, 2015

- Appendix C: Response to Municipal Peer Review Comments — June 25, 2015 through
May 17, 2016

Enclosed you will find the agenda for the peer review meeting. | have invited Wendy Wright-
Cascaden, Acting Chair of the Lake Erie Region Source Protection Committee, to chair the
meeting. The objectives of the meeting are threefold:

- Review and discuss outstanding municipal concerns on Guelph/Guelph-Eramosa Tier 3
WQRA

- Present and discuss the revised Tier 3 WQRA results and WHPA-Q1 mapping

- Determine next steps towards finalizing the Tier 3 WQRA and commencing the RMMEP

We are proposing an issue by issue discussion of the outstanding concerns, which are listed in
the attached summary sheet. Following a brief outline of a concern by R.J. Burnside, Harden or
WSWP and a brief response by Matrix Solutions Inc. (Matrix), the Peer Reviewers may ask
guestions and the issue will be discussed. The aim is to determine next steps towards finalising
the Tier 3 WQRA for each issue before moving to the next. Some comments are not of a
technical nature and will be discussed by the broader group.

Member of Conservation Ontario, representing Ontario’s 36 Conservation Authorities = The Grand — A Canadian Heritage River



After the issue by issue discussions, Matrix will present the revised WQRA results and WHPA-
Q1 mapping. Following any discussions and questions, the aim is to determine next steps
towards finalising the Tier 3 WQRA so that Matrix can write up the draft final Tier 3 WQRA
report for circulation.

In accordance with the peer review process, all municipal peer review comments, responses
from the technical team, comments from the Peer Reviewers, as well as any revisions which
may result from those comments will be documented in the Peer Review summary document,
which will form part of the submission package together with the WQRA report.

If you have any questions about the June 15, 2016 peer review meeting, please feel free to
contact me at 519-620-7595 or by e-mail at mkeller@grandriver.ca.

Sincerely,

Martin Keller, MSc.
Source Protection Program Manager

Encl.
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Guelph/Guelph-Eramosa Tier 3 Water Budget and

Local Area Risk Assessment
Peer Review Committee Meeting

Wednesday, June 15, 2016
9:30am to 12:30pm
GRCA Head Office (400 Clyde Road, Cambridge)

Agenda

Meeting Objectives:

¢  Outline and discuss outstanding municipal concerns on Guelph/Guelph-Eramosa Tier 3 WQRA
e  Present and discuss the revised Tier 3 WQRA results and WHPA-Q1 mapping
o  Determine next steps towards finalizing the Tier 3 WQRA and commencing the RMMEP

9:30to 9:40

9:40 to 11:00

11:00 to 12:00

12:00 to 12:30

Introductions/Meeting Objectives/Meeting format (W. Wright-Cascaden)

Outline and review of outstanding municipal concerns on Guelph/Guelph-
Eramosa WQRA Municipal Peer Review overview (M. Keller)

Issue by issue discussion (see attached list of outstanding concerns)
e Brief outline of concerns (R.J. Burnside, Harden, WSWP)

Brief outline of response (Matrix Solutions)

Questions by Peer Reviewers

Discussion

Next steps

Revised WQRA results and WHPA-Q1 mapping

Presentation (Matrix)
Discussion (All)

Summary and next steps (M.Keller)
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Guelph/Guelph-Eramosa Tier 3 Water Budget and
Local Area Risk Assessment

List of Outstanding Municipal Concerns

Peer Review Committee Meeting
June 15, 2016

R.J. Burnside Concerns (Guelph-Eramosa Township) — Letter Dated May 10, 2016

1. Surface Water Leakage into Bedrock Aquifer
Expression of Bedrock Valley on east side of Guelph
Eramosa Formation Aquitard

pwN

loss to Eramosa River

Collection of necessary data in 2016 to address concerns regarding potential water

5. Update model with best possible information at a local scale to improve calibration

Harden Concerns (Puslinch Township) — Letter Dated April 22, 2016

1. Eramosa River as Groundwater Discharge Zone (see 1 above).
2. Influence of other drawdowns - Nestle/Burke/Aberfoyle

3. Treatment of 20% reduction of water taking during Level Ill Low Water Response

Condition
4. Reduction of Significant Water Taking — Guelph Limestone Quarry

Other Wellington Source Water Protection (WSWP) Comments — Letter Dated May 17, 2016

Request to present comment to Provincial Peer Review Team
Disagree with commencement of RMMEP at this time
Clarification on access and ownership of Tier 3 model
December 31, 2017 deadline to complete RMMEP too rushed

arwDdE

If Province must finalize WQRA under current timeline....consider accepting it with a

moderate risk until such time that the outstanding concerns can be addressed....

because of uncertainty
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Outstanding Municipal
Review Comments

June 15, 2016

P—
~ Surface Water Leakage into

Bedrock Aquifer / Eramosa
River as a Groundwater
Discharge Area

June 15, 2016
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® Harden Comment 1 (and Burnside Comment 1) — Eramosa
River as GW Discharge Zone

- observed streamflow loss along the Eramosa River, between
Indian Trail Rd and the confluence of Eramosa River and
Blue Springs Creek

- groundwater model predicts mainly GW discharge conditions

- may impact the size and shape of the WHPA, and the assigned
risk level

® Harden Suggested Resolution 1

- adjust model to account for the significant loss of water from
Eramosa River to Gasport Aquifer

o
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Eden Mills Location
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g Clythe Creek
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Millpond Association

June 2013 - Oct 2013
9 dates (June 12t to Oct 29t")

Losses between Station 1 and 3
139to 531 L/s

1.5 km reach
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Puslinch Township Municipal (Harden) Review

® Response 1
- Matrix reviewed various reports:

= Eramosa River - Blue Springs Creek Watershed Hydrogeology Component
(Stantec 1999)

= Arkell Spring Grounds Hydrogeologic Study (aecom 2009)
= Arkell Adaptive Management Reports (stantec 2012, 2013a, 2015)
= Millpond Flowrate data (Harden 2014; Millpond Conservation Association Inc. 2015)

- Sensitivity analysis with increased hydraulic connection between
Eramosa and Middle Gasport

= Result was slightly increased GW discharge near Eden Mills and lower heads in
Gasport

= Slightly decreased GW discharge upstream at Rockwood

- Also adjusted river stage and representation of Eden Mill Pond Dam
= Result was no increased recharge in this area PN

Eramosa River at Eden Mills

3 AN AR
° Conceptual model ~ » o A /AN A

/ : : /£ \\‘ v &
_ groundwater \ Brucedale }\ ) \ >\

discharge locations

k \E

mm= Cold water (gaining) ’«"f\q{
R f 24
== \Warm water (losing) >~\ ?
=== Dries to standing pool
Dries completely

i?
# Arkell A \f

from Stantec 1999
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Eramosa River at Eden Mills

® Coward and Baruch

1978 data
® Groundwater

discharge to N branch
of Blue Springs Creek

from Stantec 1999

Recharge

s

Discharge

fi

; Recharge

s

Millpond Association
June 2013 - Oct 2013

9 dates (June 12t to Oct 29t")

Losses between Station 1 and 3:
139to 531 L/s

Arkell Operational Testing Program
2013 Monitoring

- BSC at confluence: 436 to 1,376 L/s|["

(avg. 835 L/s)

Therefore:

* Gains between Station 3 and
Watson Gauge: 269 to 1,235 L/s
(avg. 750 L/s)

* Gains between Station 1 and
Watson Gauge: -31 to 1,025 L/s
(avg. 407 L/s)

Net Streamflow Increase

15/06/2016



Eramosa River at Eden Mills

Date 12-Jun-13| 02-Jul-13 | 18-Jul-13 | 09-Aug-13 | 29-Aug-13 | 19-Sep-13 [09-Oct-13]|21-Oct-13|29-Oct-13|
Time 1000h 1200h 1300h 1500h 1400h 1000h 1000h 1300h 1300h
Technician Denhoed | Rodie Rodie Rodie Rodie Denhoed | Denhoed | Denhoed | Denhoed
Station 1 Upstream m3/s 4.38 0.86 0.77 11 0.6 0.57 4.05 2.47 2.36
Station 2 East m3/s 0.66 0.04 0.05 Too Slow | Too Slow Too Slow 0.71 1.31 0.38
Station 3 downstream m3/s 3.84 0.56 0.51 0.89 0.46 0.27 3.59 2.03 1.92
GRCA Gauge at Watson Rd m3/s 5.9 137 1.54 2.92 1.42 1.09 6.12 4.06 3.92
Flow 3/Flow 1 0.88 0.65 0.66 0.81 0.77 0.47 0.89 0.82 0.81
% Loss btw Sta 1 and Sta 3 121 34.6 339 19.1 23.1 533 114 17.8 18.9
Loss (m3/s) 0.53 0.30 0.26 0.21 0.14 0.31 0.46 0.44 0.45
Flow 3 - Flow 2 (m3/s) 3.18 0.52 0.46 2.87 0.73 1.53
% Flow going through Pond (St1 -St2/St1) 0.849 0.95 0.939 0.824 0.472 0.838
|Eramosa River A
GRCA Gauge at Watson Rd m3/s 5.9 137 1.54 2.92 1.42 1.09 6.12 4.06 3.92
Station 3 downstream m3/s 3.84 0.56 0.51 0.89 0.46 0.27 3.59 2.03 1.92
Blue Springs Creek (SW1-1 + SW1-2) (m3/s) 1.376 0.541 0.618 0.795 0.592 0.436 1.356 0.895 0.904 0.835
Station 3 + BSC (m3/s) 5.216 1.101 1.128 1.685 1.052 0.706 4.946 2.925 2.824
GRCA Gauge at Watson - (Sta 3 + BSC) (m3/s) 0.684 0.269 0.412 1.235 0.368 0.384 1.174 1.135 1.096 0.751
Average
GRCA Gauge at Watson - (Sta 1 + BSC) (m3/s) 0.144 -0.031 0.152 1.025 0.228 0.084 0.714 0.695 0.656 0.407
N
L)
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Cross-Section

Groundwater flow directions
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Cross-Section — Heads
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Arkell Study - May 2007

Arkell Daily Pumping 2007 - 2014

Year Daily Pumping (m3/d)

2007 12,240

2008 11,000 | Tier 3 Study Year |
2009 9,110

2010 11,960

2011 20,770

2012 22,580

2013 23,230

2014 20,100

Average 16,640 A

15/06/2016
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Arkell Studies - Deep Bedrock Heads

2007 vs 2014
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Arkell OTP - Dec 2010 to
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Eramosa River Subwatershed
Water Balance at Watson Gauge

® Can the Eramosa be losing 500L/s at Eden Mills, while
maintaining expected subwatershed water balance?

- Drainage area = 236 km?

- 0.5 m3/s of loss equals ~ 70 mm/yr of watershed yield

1990 to 2015 Watson Rd Yield = 2.52 m3/s or 340 mm/yr
= Ignores City of Guelph Eramosa taking (~7 mm/yr)

Watson Rd Yield + Eden Mills loss = 410 mm/yr
2015 Shand Dam Precipitation = 866 mm/yr
Estimated ET would be 460 to 470 mm/yr

= Lower than published watershed estimates

= May suggest that portions of the lost water is returning to the Eramosa A

upstream of Watson Rd.

GAWSER Streamflow Calibration

Depth of Flow (mm)

Eramosa River Above Guelph 02GA029
Monthly Mean 1990-2005

=
o
Il

T T T ITTTI

Month

OSimulated ®Observed
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Eramosa Above Guelph Streamflow Comparison
Simulated & Observed 1990-2005, vs. 2006-2015

70

| I ‘ I
00 4 I I ' H ' . i I I
Jan Feb Mar Apr May Jun Jul Aug sep oct Nov Dec

#1990-2005 Simulated W 1990-2005  m 2006-2015

~
o

°

FEFLOW
Groundwater
Baseflow
Calibration
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ik =1 Range of Measured Spot Flow of BFLOW Eramosa River
©oMedian of Measured Spot Flow or Mid BFLOW at Watson Gauge
2008 Spot Flow
3500 ks 1
+Median of 2008 Spot F low Measurements
al .
3000 +— ~. Model Simulated
Blue Springs
2800 T ot CoanI)uengce .
Blue Springs A4
(4 Creek Gauge
= 2000 ¢ \
2 \
o
@ 1500
o
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1000 4 -
500 1
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Heads Comparison — Field Measurement vs Model Simulated

Field Measured August 10, 2014

(Stantec, 2015)
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Interpreted Groundwater Flow — Gasport Fm
mitted Pumping Rate

Fully Per

¥

hotaps and Anen Groundwatar and Suface
@ Waicr Somping Locatom (2011 o Apr 2012}
55715 Groundwater Bivaton (mAMSL)
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e berpitd Gamdwate Flom Derction
Waterccune.
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1 Akt Sping Gaous (Approsimate)
Gl CotectorSpiom

-
Interpreted Groundwater Flow —

Gasport Formation, March 26, 2014,
Fully Permitted Pumping Rate

Gasport Recharge Scenarios

® What are sensitivity of WHPA-Q1 and Arkell 1 results if we
assume that recharge from Eramosa River at Eden Mills
was getting down to Gasport Fm at rates observed as

losses in streamflow?

® Using G2 Scenario - 123,000 m3/s total pumping in model

(vs. 2008 pumping of 93,800 m3/d)

® Arkell Pumping - 22,700 m3/d (vs. 2008 pumping of

12,000 m3/d)

® Scenarios with a source of water in Gasport under Eden

Mills Dam (simulated as an injection well)

Vo

15/06/2016
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100 L/s Gasport Recharge

Eramosa at Watson
Gauge +97 L/s
(97% returns)

65% Appears at Eden Mills
11% D/S of Eden Mills
19% In Blue Springs Creek

Heads Comparison — Field Measurement vs Model Simulated

Field Measured Aug
(Stantec, 2015)
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100 L/s Gasport Recharge - Heads

Head at Water Source ~410m

Eramosa at Watson
Gauge +189 L/s
(95% returns)

66% Appears at Eden Mills
11% D/S of Eden Mills
18% In Blue Springs Creek

18



200 L/s Gasport Recharge - Heads

Head at Water Source ~500m

(94% returns) >

500 L/s Gasport Recharge

Eramosa at Watson
WHPA-Q1
11% D/S of Eden Mils \

Gauge +470 L/s
18% In Blue Springs Creek \

rf\\m‘
___\\
\:4
~1000 m \

15/06/2016
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500 L/s Gasport Recharge

o . B
27 wHPA-Q1 n A
500L/s Scenatio \
N ~1000:m
oo

H\ WHPA-Q1
|

\

/

500 L/s Gasport Recharge

Head Water Source ~760m

15/06/2016

20



Gasport Recharge Impact at Arkell 1
scenaro | Change mDrawdown |

100 L/s recharge to Gasport 0.0m

200 L/s recharge to Gasport 0.0m

500 L/s recharge to Gasport 0.1 m less drawdown
Conclusions:

Simulated increases of 100 to 500 L/s recharge
directly to Gasport did not significantly impact
WHPA-Q1 or Arkell 1 results.

95% of injected volume returns to Eramosa River
above Watson Rd. gauge.

Resultant heads in Gasport not observed in field. &

Summary

1) Thisis a recent phenomenon compared to historical

observations. Is it an annual average loss or is it a
transient response? (i.e., observations are limited in
temporal scale)

While local recharge could not be discretely represented
in the model, conceptually it is likely that recharging
water discharges locally downstream and does not
recharge the deep aquifer system. Is loss only local-
scale? Where does 12,000 to 43,000 m3/d go?

Stantec 1999 and Arkell OTP show the reach between
Rockwood and Watson Road is a net discharge area (i.e.,
observations are limited in spatial scale)

Head gradients necessary to drive deep recharge are
not observed in the field

15/06/2016
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Summary (cont...)

5) Watershed would need to yield more water to sustain
an additional 500 L/s, Does ET become unreasonable?

6) Model is calibrated to baseflow at WSC Gauges and
2008 spotflows. It already accounts for net
recharge/discharge on a larger scale than observations.

7) Modelled heads match observed heads in Gasport.

8) Simulated increases of 100 to 500 L/s recharge directly
to Gasport did not significantly impact WHPA-Q1 or
Arkell 1 results. Resultant heads in Gasport are not
observed in field.

9) For the purposes of the Tier 3 with long-term temporal
scale and large spatial scale, the water budget of the
subwatershed is considered suitable for making long-
term aquifer sustainability predictions V

Expression of Rockwood
Bedrock Valley

June 15, 2016
DRAFT FOR DISCUSSION ONLY
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GET Municipal (Burnside) Review

¢ Burnside Comment 2 — Expression of the Bedrock Valley on

East Side of Guelph

- Recommend that the
interpolated extent of the
bedrock valley be revisited
to ensure restrictions on GW
flow caused by constrictions
in the interpreted valley are
not being artificially
introduced through the
nature of the dataset (e.g.,
road network)

- Compare to OGS 2016
surface.

S/ IR

® Response 2

- The data and interpolation
routine (Natural Neighbour)
leads to a bedrock width
that is follows data with
higher location confidence

- Control points were added
between high quality picks
along interpreted thalwag
which increase continuity
(and depth) of the valley

WL
Tier Three Local Area

Risk Assessment

Produced by
Aquaresource Inc. and
Golder Associates

FIGURE: 2-3 DRAFT
BEDROCK SURFACE

15/06/2016
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OGS 2016 Bedrock Surface

® OGS bedrock surface
- Many control points

* OGS conceptual model |
= bedrock valley
formed by a fluvial
source (Megaflood)

- Valley base declines
towards the lake basins

® Matrix has different
conceptual model

- Fluvial or combination of
glacial and fluvial erosion

® OGS bedrock surface
- Many control points
(black dots)
® OGS conceptual model
= bedrock valley
formed by a fluvial
source (Megaflood)

- Valley base declines
towards the lake basins

e Matrix has different

conceptual model

- Fluvial or combination of
glacial and fluvial erosion

15/06/2016
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Buried Bedrock
Valley

® OGS = one conceptual model

® Matrix bedrock surface is less
biased; honours other
potential interpretations of
bedrock lows

* *Not all bedrock lows/valleys

were formed fluvially*

e Bedrock > 300 million years
old; oldest overburden
sediments ~35,000 years old

® Are we confident ONE river
carved the valley in ~300
million years?

Buried Bedrock
Valley

OGS = one conceptual model

Matrix bedrock surface is less
biased; honours other
potential interpretations of
bedrock lows

*Not all bedrock lows/valleys
were formed fluvially*

Bedrock > 300 million years
old; Oldest overburden
sediments ~35,000 years old
Are we confident ONE river
carved the valley in ~300
million years?

15/06/2016
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Influence of Other
Drawdown Sources South
of Guelph
June 15, 2016
WHPA-Q1
Groundwater Vulnerable Areas
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WHPA-Q1 vs Operational/Testing Drawdown

e WHPA-Q1 is delineated using the drawdown of water levels between
no-pumping and future pumping rates

® Modelled Future Pumping: 123,000 m3/d

City of Guelph: 66,550 m3/d
Guelph-Eramosa: 2,092 m3/d

Other Municipal/Water Supply: 31,840 m3/d
Other Permitted Takings: 22,530 m3/d
(note: Quarry is an additional ~8,000 m3/d)

e Differences between hydraulic testing and WHPA-Q1

01/04/2016

Hydraulic tests will not reveal the same amount of drawdown as shown on
the WHPA-Q1 figure.

Testing show incremental increase in drawdown for the area
WHPA-Q1 DD is the cumulative impact of all pumping, for all time
Steady-state, long-term average climate (1960 — 2005) A

DRAFT FOR DISCUSSION ONLY

WHPA-Q1 SN R A

Drawdown
o Burke 3
Sensitivity 5000 | ¢
9/%6'
How does the 206
drawdown from
the various well .
fields contribute 2,396
to the WHPA-Q1 i 3,000
drawdown?
1,572
- Future Rates in m3/d
\ \ \

15/06/2016
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Drawdown at Burke Well (6,000 m3/d)
Transient WHPA-Q1 Evolution

* |s it possible to observe the effects of this cumulative
drawdown over short-term / seasonal basis? Can one
compare field-observed fluctuations in water levels with
drawdown used to delineate the WHPA-Q1?

e How does drawdown for the WHPA-Q1 delineation evolve
over time?
* Model scenario method:

- Change steady-state model to transient model with initial
condition as the no-pumping scenario.

— Apply future pumping rates in model (123,000 m3/d). Y

Drawdown at Burke Well (6,000 m3/d)
Transient WHPA-Q1 Evolution

330

ol i Time Burke
= _ 3 days 2.0
Em__ il : 35 days 3.3
e i i 80 days 4.0
307 6 months 4.7
= | Losfiedunnfnatin fil A i i i 1year 5.2

396 b b ; ; : 2 years 5.7

Bl N 3 years 5.9

325 2 4 years 6.1

M o 5 years 6.2

304 b s o 10 years 6.5

323 : .

322 b

3 it | = Tt T T i )
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Simulation Time [a]
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Hydraulic Head [m]
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Drawdown at Burke Well (6,000 m3/d)
Transient WHPA-Q1 Evolution

MWO06-10A GSTW03-08

Time Burke (2.8 kmSE) (3.2kmS)
3 days 2.0 0.0 0.0
35 days 33 13 1.0
80 days 4.0 2.4 2.0
""""""""""""""""""""""""""""""""""""""""""""""""" 6 months 4.7 33 2.8
1year 5.2 3.8 3.4
2 years 5.7 4.2 3.7
3 years 5.9 4.4 3.9
4 years 6.1 4.5 4.0
5 years 6.2 4.6 4.0
T \ """"""""""""""""""""""""""""""""""""""""""""" 10years 6.5 4.8 4.2
““““ \\
i i .. MWO06-10A — 2.8 km to SE
Burke Well

GSTW3-08 -3.2kmto S

T T
-2 0 6 8 10 12 14 16 18 20 22
Simulation Time [a]
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" DRINKING WATER i
SOURCE PROTECTION PROTECTION

ACT FOR CLEAN WATER REGION

Guelph/Guelph-Eramosa Tier 3 Water Budget and Local Area Risk Assessment
Peer Review Committee

Meeting Summary Notes

Date: June 15, 2016 — 9:30am to 12:30pm
Location: GRCA Head Office, Cambridge

Attendees:  Chair
Wendy Wright-Cascaden, Acting Chair, Lake Erie Region SPC

Peer Reviewers

Hugh Whiteley — University of Guelph (UofG)

Dave Rudolph — University of Waterloo (UW)

Tony Lotimer — ARL Groundwater Resources Ltd. (ARL)

Participants

Stephanie Shifflett, Martin Keller, Sonia Strynatka, llona Feldmann — GRCA
Kathryn Baker —- MOECC

Eric Hodgins, Richard Wootton — Region of Waterloo

Kyle Davis — Wellington Source Water Protection (WSWP - a partnership of
Wellington County municipalities)

Peter Rider, Dave Belanger — City of Guelph

Dwight Smikle, Jim Baxter — R.J. Burnside (on behalf of Guelph / Eramosa Township
and WSWP)

Stan Denhoed — Harden Environmental (on behalf of Township of Puslinch and
WSWP)

Consulting Team
Paul Chin, Patty Meyer, Paul Martin — Matrix Solutions Inc.
Introductions/Project Status
W. Wright-Cascaden started the meeting with introductions and outlining the meeting objectives.

1) Meeting Objectives:

e Outline and discuss outstanding municipal concerns on Guelph/Guelph-Eramosa Tier 3
WQRA

e Present and discuss the revised Tier 3 WQRA results and WHPA-Q1 mapping

o Determine next steps towards finalizing the Tier 3 WQRA and commencing the RMMEP

NOTE: Peer Reviewer questions and comments have been highlighted in bold text.



2) Outstanding Municipal Concerns

Surface Water Leakage into bedrock aquifer/Eramosa River as Groundwater discharge Zone

(R.J. Burnside and Harden Concern #1)

The following discussion took place between 9:40am and 11:45am.

S. Denhoed presented outline of concern: an unaccounted measured and observed loss
of water in 1.5 km long reach of Eramosa River at Eden Mills Pond. S. Denhoed
guestioned what the implications may be to the WHPA Q1.

H. Whiteley agreed that there is an obvious loss of water leaving Eden Mills Pond
but does not see satisfactory end points of that water.

D. Rudolph asked if the loss was relatively recent or whether it has occurred for a
longer period of time.

H. Whiteley responded that in 2008, the Eden Mills Group noticed that water was
being lost and concluded that the loss is a relatively recent phenomenon. The
summer water level in the Eden Mills Pond that previously was able to be
sustained can now not be achieved. Activities in the Mill Pond, e.g., dredging, may
have contributed to greater water loss in this karst environment.

D. Belanger explained that pumping rates decreased from 2002 to 2011. Starting in
2011, a pumping test was undertaken at the Arkell Well Field and the wells were
pumped at the maximum permitted rate which was almost double the rate that was
pumped in the period before 2011. This increased pumping rate did not show any
measurable change in the water levels in the Eramosa River at Eden Mills. Several
multi-level observation wells located between the Arkell grounds and Eden Mills to the
north also support the conclusion that the Guelph takings do not take any, or much, river
water in the Eden Mills area. The observed river water loss is interpreted to re-enter the
Eramosa River further downstream or south of Eden Mills at Blue Springs Creek. D.
Belanger acknowledged that increased pumping at Arkell, however, does cause the
horizontal drawdown cone from the Arkell wells to get a little larger and expand towards
the Blue Springs Creek area.

P. Chin responded to the concern by reviewing various reports and providing the results
of a sensitivity analysis conducted using the calibrated model. Matrix confirmed that the
simulated water levels at the wells and Eden Mills Pond were consistent with the
observed water levels and supported Guelph’s conclusion that the loss of water at Eden
Mills is not due to pumping at Arkell. The FEFLOW model was well calibrated in the
Eden Mills Pond area. The water budget of the subwatershed is considered suitable for
making long-term aquifer sustainability predictions for the municipal water supply wells of
interest within the study area.

S. Denhoed reiterated the concern that if there is a loss of water not accounted for in the
model that it would change the size and shape of the WHPA-Q. P. Meyer/P. Chin
responded that the loss of water from the Eramosa River at Eden Mills may be a local
phenomenon, and that the water is interpreted to discharge locally within the same
subwatershed. Updating the model to represent this local scale feature (i.e., recharge
the groundwater system at Eden Mills and enhance surface water discharge further
downstream) would not result in a different WHPA-Q1 size or shape or change the
results of the long-term sustainability of the groundwater resources at Arkell.

D. Rudolph commented that if the loss of water were a recent phenomenon, then



the Watson Gauge should show a change, i.e. a loss. P. Chin responded that for the
15 years prior to 2005 (1990-2005) compared to the ten years after (2006-2015), the
Watson gauge showed no loss, in fact there was an increase in monthly flows. D.
Rudolph replied then either the loss has always been occurring or there is only a
loss in one section with the water reappearing upstream of Watson Gauge.

H. Whiteley commented that there is adequate basis for confirming the Tier 3
study as it stands and that questions regarding the Eramosa River and future field
work should be addressed under “remaining uncertainties” and if deemed
relevant, it could be captured in future implementation phases. H. Whiteley
indicated that two hypotheses should be studied: shallow transfer to Blue Springs
Creek versus deep recharge to Gasport aquifer.

K. Baker suggested that the additional work (necessary to reduce this uncertainty) is
likely a “nice to have” rather than a “need to have” for the model's purpose under the
Clean Water Act, 2006.

The Peer Reviewers expressed that they received sufficient information to
comment. J. Baxter requested that the comments be more formal in nature for delivery
to their client municipalities.

Next steps included providing the revised WQRA report including the 2015 Stantec
report referenced by D. Belanger. Also, provincial Peer Reviewers to provide formal
comments that include recommendations on whether further field study is necessary and
timing (i.e., before RMMEP is finalized or in the 2019 work plan for an update of the
Assessment Report).

Expression of Bedrock Valley on east side of Guelph (R.J. Burnside concern #2)

P. Meyer presented the differences between the Matrix and Ontario Geological Survey
(OGS), 2016 conceptualizations in the buried bedrock valley delineation. P. Meyer
explained that the Matrix interpretation of the geologic information differs from the OGS
interpretation, which interprets a steep sided, constantly downward dipping base of the
valley. Matrix interprets the base of the valley to have more topographic variability and
the interpretation more closely aligns with the available data and field observations. The
same data has been used by both in their interpretations. Matrix’s interpretation indicates
fluvial and glacial sources to the valley (including the possibility of multiple channels)
while OGS indicates one fluvial source. This results in the OGS interpretation being
narrower in width than Matrix’s interpretation.

P. Meyer indicated that the Matrix interpretation errs on the side of caution as if the
valley is wider, it would transmit more water.

H. Whiteley asked what is known about the valley fill.

P. Meyer indicated Catfish Till and coarser sediments. Matrix did increase the
conductivity for one area in the south based on the comments.

H. Whitely asked what the impact of this change was on the WHPA-Q.

P. Chin indicated that the change shifts where the losing and gaining areas of the
Eramosa River are but did not change the overall WHPA-Q.

The Peer Reviewers expressed that they received sufficient information to
comment.

J. Baxter indicated that this comment was not a make it or break it issue for Burnside but



more of a comment to understand the interpretation since Burnside had not been
involved in the development of the model.

Influence of other drawdowns — Nestle/Burke/Aberfoyle (Harden concern #2)

S. Denhoed explained the Township of Puslinch’s concern that there is not a lot of good
data that supports that level of drawdown in the Gasport aquifer; concern is about the
size and extent of the WPHA-Q1 in the Township. Matrix presented sensitivity analysis
that uses the current steady-state model and the future 2031 scenario for municipal
takings with progressively “turning off” all groundwater takings to map the drawdown
cones from groups of takings. Combined, this gives a picture of the individual impacts of
groups of takings and supports the extent of the current WHPA-Q1. K. Baker confirmed
the approach used (intersections of drawdown cones) followed the Technical Rules.

The Peer Reviewers expressed that they received sufficient information to
comment.

Treatment of 20% reduction of water taking during Level Ill Low Water Response Condition

(Harden Concern #3)

S. Denhoed outlined that in the future, the Guelph Limestone Quarry may reduce or
cease to take water and that this should be taken into account in the future scenario
runs. K. Baker explained that the technical rules don’t allow for possible future reductions
in water takings to be considered in the Tier Three Risk Assessment scenarios, mainly
because there is no reliable way to foresee non-municipal future takings, unlike future
municipal takings, which are documented in Municipal Water Supply Master Plans.

3) Next Steps and Process Discussion

The Peer Review Committee discussed next steps and what is needed to complete the Peer
Review process:

It was agreed that another meeting is needed to complete the discussion of the
remaining agenda items

Meeting notes from both Part | and |l of the Peer Review meetings will then be issued

Based on the Peer Review meeting notes, Provincial Peer Reviewers will comment on
the outstanding issues of concern and decide whether Matrix can proceed with revising
the WQRA

If a green light is given, Matrix to issue a memo with the changes to the WQRA Report
since the 2014 version (likely through an additional appendix that documents the
changes and new information included in the last two years).

Peer Reviewers will then sign off on the Matrix model update memo

Matrix to finalize the WQRA Report. The revised WQRA Report and Peer Review
Summary Report will then be submitted to MNRF for their technical acceptance (this was
not part of meeting discussion but would be next step).

W. Wright-Cascaden adjourned the meeting at 12:45pm.
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Guelph/Guelph-Eramosa Tier 3 Water Budget and

Local Area Risk Assessment

Peer Review Committee Meeting — Part 2

Thursday, June 30, 2016
9:00am to 12:00pm

Matrix Solutions Inc.
31 Beacon Point Court, Breslau, Ontario NOB 1MO

Agenda

Meeting Objectives:

¢  Outline and discuss outstanding municipal concerns on Guelph/Guelph-Eramosa Tier 3 WQRA
e  Present and discuss the revised Tier 3 WQRA results and WHPA-Q1 mapping
o  Determine next steps towards finalizing the Tier 3 WQRA and commencing the RMMEP

9:00to 9:10

9:10to 10:30

10:30 to 11:30

11:30 to 12:00

Introductions/Meeting Objectives/Meeting format (W. Wright-Cascaden)

Outline and review of outstanding municipal concerns on Guelph/Guelph-
Eramosa WQRA Municipal Peer Review overview (M. Keller)

Issue by issue discussion (see attached list of outstanding concerns)
Brief outline of concerns (R.J. Burnside, Harden, WSWP)

Brief outline of response (Matrix Solutions)

Questions by Peer Reviewers

Discussion

Next steps

Revised WQRA results and WHPA-Q1 mapping

Presentation (Matrix)
Discussion (All)

Summary and next steps (M.Keller)
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Guelph/Guelph-Eramosa Tier 3 Water Budget and
Local Area Risk Assessment

List of Outstanding Municipal Concerns

Peer Review Committee Meeting — Part 2
June 30, 2016

R.J. Burnside Concerns (Guelph-Eramosa Township) — Letter Dated May 10, 2016

pwN

Surface Water Leakage into Bedrock Aquifer (no further discussion needed)
Expression of Bedrock Valley on east side of Guelph (no further discussion needed)
Eramosa Formation Aquitard

Collection of necessary data in 2016 to address concerns regarding potential water
loss to Eramosa River (confirm discussion outcome)

Update model with best possible information at a local scale to improve calibration

Harden Concerns (Puslinch Township) — Letter Dated April 22, 2016

1.

N

Eramosa River as Groundwater Discharge Zone (see 1 above) (no further discussion
needed)

Influence of other drawdowns - Nestle/Burke/Aberfoyle (confirm discussion outcome)
Treatment of 20% reduction of water taking during Level Ill Low Water Response
Condition (confirm discussion outcome)

Reduction of Significant Water Taking — Guelph Limestone Quarry (confirm discussion
outcome)

Other Wellington Source Water Protection (WSWP) Comments — Letter Dated May 17, 2016

arwDdE

Request to present comment to Provincial Peer Review Team

Disagree with commencement of RMMEP at this time

Clarification on access and ownership of Tier 3 model

December 31, 2017 deadline to complete RMMEP too rushed

If Province must finalize WQRA under current timeline....consider accepting it with a
moderate risk until such time that the outstanding concerns can be addressed....
because of uncertainty

Uncertainty level and significant risk level assignment (Arkell)
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Guelph/GET Tier Three Timeline

Project
Initiated -
2008

Conceptual
and
Numerical
Models

*Peer Reviewed
-Aug 2011

Guelph
Risk
Assessment

*Peer Reviewed
- May 2013

Guelph/
Eramosa Twp
Tier Three
eInitiated — June
2013
eConceptual and
Numerical
model updates
eCharacterized
Municipal Wells

Guelph / GET
Risk
Assessment

ePeer Reviewed
—July 2014

Wellington

County

Review

o Initiated —
July 2014

e Comments

Received —
June 2015

¢ Updates 2016

Updates Since 2014 Risk Assessment

1. Inclusion of Rockwood Well 4 in Risk Assessment

Revision of Allocated Rates for Rockwood

w

Hamilton Drive Wells

©® N o u ok

Removal of Vinemount Fm. East of Rockwood
Calibration of Rockwood Wells 3 and 4

Calibration of Nestle Waters Well in Aberfoyle
Removal of 2 expired/non-existent permits in Puslinch
Dolime Quarry representation and update
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1. Inclusion of Rockwood Well 4 in Risk
Assessment

® Rockwood Well 4 was constructed in December 2014 and
connected to the Rockwood system in 2016

® Recommended distribution of the Committed rate at 40%
for Rockwood Wells 1 and 2 combined, and 30% each for
Wells 3 and 4

2. Revision of Allocated Rates for
Rockwood

® GET supplied revised Allocated Rates based on updated
growth predictions for Rockwood

® 2026 avg. day flow of 1,907 m3/day

Exkting Detmeil 2020 Demand - Allocated
3 3
Municipal Well (Average 2009 to Rat;s (rfv: éfi:yﬁ:ssed for:tol4 Allocated Rates (m”/day)
2010) rafl Risk Assessmem. —
Average or Drought Conditions | Average or Drought Conditions

Rockwood
Station St. 1 283 345 396
Station St. 2 262 324 367
Bernardi Well 3 422 483 572
Rockwood Well 4 572
Total: 967 1,152 1,907
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3. Revision of Safe Available Drawdown
for Rockwood and Hamilton Drive Wells

® Previous estimates used sparse manual WL data

e Automatic WL recorder data was reviewed and new
average WLs and SAAD values estimated

® Using Operating Low WL

3. Revision of Safe Available Drawdown
for Rockwood and Hamilton Drive Wells

® Previous estimates used sparse manual WL data

e Automatic WL recorder data was reviewed and new
average WLs and SAAD values estimated

® Use Operating Low WL

New 2014 2014 New
Report
Grade (2) Pump | Pump Top of [ (1) Operating PAvera_ge Report Guelph/
Elevation Intake Intake Casing Low WL HmpIng SAAD Eramosa
(mamsl) | (mamsl) | (mbgs) | (magl) (m amsl) Water (m amsl) gaaD
Level (m amsl)
(m masl)
Cross Creek Well 351.3 302.7 488 0.8 317 320.2 16.6 13.3
Huntington Well 338.1 302.6 355 0.5 314 321.6 17.6 10.4
Rockwood Well 1 361 328.3 327 0.5 344 348.5 23 14.7
Rockwood Well 2 361 329.6 31.4 0.5 345 350.86 27 14.4
Rockwood Well 3 360.4 321.3 39.1 0.8 331 333.9 16.2 8.7
Rockwood Well 4 367 320 47 0.8 327 - - 6.0

Guelph/Eramosa SAAD calculated (1) - (2) = 1 m; Well 4 estimated

ased on pumping test Jata.
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Rockwood Well 3
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Observed Water Elevation (mASL)
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4. Removal of Vinemount Fm. East of Rockwood

* Evidence suggests the Vinemount Aquitard is absent east of
Rockwood
® Bedrock units in area were re-interpreted as Gasport and Goat

Island formations based on new information provided
(Rockwood 3 and 4, MW15 - Hidden Quarry, OGS)

¢ Kvalues were updated in the numerical model to be
representative of the Upper Gasport and a more fractured
Goat Island.

¢ Additional updates and local calibration were conducted
surrounding Rockwood Well 3 and Well 4

-~

Previous Vinemount Fm. Extents vs. Telford, M15
@ e, rd

AMABEL FORMATION X Bedrock Outcrop
7a Eramosa Member: dark brown or @ sedrock Outcrop
inous

Provided by Harden T Sy == oecgialtoniay

Source: Telford, P.G. 1976. Paleozoi logy, Guelph, he io; Ontario
Division of Mines, Map 2342, 1:50 000
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i OGS BH - Gasport at Top
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Mis - Gasport at Top
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West-East Cross-section
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5. Calibration of Rockwood Wells 3 and 4

* Removal of Vinemount aquitard led to model refinements
and local calibration to ensure representative local,
response to pumping:

1. Inclusion of Well 4 in model
2. Refinement of model mesh around Well 4 and Well 3

3. Update K to that of Upper Gasport/weathered Goat Island
unit (Previously K, ranged from 3 to 8 x 10 ¥ m/s)

4. Refinement of K values in the Gasport based on transient
calibration to constant rate tests at Well 4 and Well 3

-~

N

3x10°m/s

LH
CIL T

| 4x10%m/s 1x10°m/s [

06/15/2016
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Hydraulic Conductivity (Kxy) near Rockwood Well 4
in Reformatory Quarry — Upper Gasport (Kxy)
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Well 3 Calibration
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6. Calibration of Nestle Waters Well in
Aberfoyle

e Reviewed:

- Nestle Waters Canada - Test Pumping Investigations for TW3-80

and TW2-11 and 2010 Annual Monitoring Report (CrRA 2004, 2011,
2012)

- Meadows of Aberfoyle — 2014 Annual Monitoring Report (Banks
2015)

- Royal Canin Canada — Hydrogeological Assessment and Pumping
Test (SNC Lavalin 2005)
* Model checked against reported K estimates and details from
borehole logs
® Local-scale calibration to 40-day constant rate test to ensure
representative local, well-field scale response to pumping

-

06/15/2016
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Updates to Model for Nestle Well

® Location of Nestle well
® Vertical position of well

e Refinement of numerical mesh surrounding TW3-80 to capture
steep hydraulic gradients

¢ Refinement of K values applied in the Goat Island unit

Table A2 Summary of Bedrock Hydraulic Conductivity Values near Aberfoyle

Hydraulic Conductivity from
Previous Studies (m/s)"

AreainNumerical Simulated Hydraulic

| Conductivity (m/s)
Min Max — Min Max
Goatlsland | 9x10°% 4x10* Nestlé / Royal Canin 5x10% 2x10*
* CRA 2011; 2004 and SNC Lavalin 2005.

01/04/2016 DRAFT FOR DISCUSSION ONLY

Updates to Model

Kxy in Goat Island

Y

01/04/2016

06/15/2016
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Nestle Waters Well Calibration

- 40-day test of TW3-80
- Aug - Oct 2010

- Rate=3,542 m3/d

- Observed DD =12.9 m
- Simulated DD =13.7 m

- Slightly over predicts
DD in well

- Simulated DD cone
smaller (due to
complex fractured
bedrock)

- Additional calibration is
beyond scope of Tier 3

Confidential Information Removed

01/04/2016 DRAFT FOR DISCUSSION ONLY

7. Removal of 2 expired/non-existent
permits in Puslinch

® Kraus Nurseries and Kats Okashimo Fish Farm PTTWSs were
removed
- PTTW 02P-2064 (Kraus Nurseries) is an old, expired permit for
a property in Waterdown, not Puslinch

- PTTW 99P-2132 (Kats Okashimo Fish Farm) was not renewed
in 2009 and a site visit and discussion with present tenant
suggest that water taking has not occurred for last 12 years at
a minimum.

06/15/2016
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8. Dolime Quarry Representation and Update

® Received FEFLOW model with & A
latest Quarry representation
and area calibration from
Golder

® Updated Tier 3 model:
- Layer elevations
- Conductivity values
- Window in Vinemount

- Moved Boundary Condition | ¢
representing quarry pond
sump elevation to top of
Goat Island from top of
Upper Gasport

- Added planar discrete | SR N %
feature in Middle Gasport, = —B05]
improving connection : QuarTy update ared ;
between quarry and 5 5
municipal wells to NE Y

Carter Wells
&

Dolime Quarry Representation and Update

. Quarr
Previous

“Coriduetity: Koxx
s Patches -,

Update | Quarry

Conductmty: K-xx - -+
~Ptches .

--330[m]

mis]
RO i
' 1 0001 R R SRR S

Window in
Vinemount

@ constant head BC representing quarry pond sump elevation = 290 m asl

06/15/2016
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Dolime Quarry Representation and Update

Gasport Previous

Gasport Update
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Transient Verification (1997 — 2005)

Queensdale-PW1/70

" Update

Risk Assessment Results

June 30, 2016

17



ation St. 1/2

WHPA-Q1

® Previous — Pink '

“-_Clythe Creek

@ i
: KAr.«en:s’gmul ,

Carter Wells
&

® Revised - Blue

go:kwood Well 4
ardi (Well 3)

FEFLOW Groundwater Model Scenario Drawdow
Average Climate

Safe Additionalwel] 6(1) | 62 [ 63 [ D |

Well Name Drawdown (inc. Well Recharge
Losses) Reduction, | Increased Recharge
Increased Reduction

Recharge
Reduction, [ Increased Recharge
Increased Reduction

Existing
Recharge,
Demand
I I
[ paisley |
! : 42 0.1 13 5.7

9.3 5.8 5.7 0.1 1.1 73 73 1.1

I |

14.] 2.8 2.7 0.0 1] 45 45 18

14.¢ 2.8 2.7 0.0 1 45 45 18

12.¢ 3.3 3.1 0.0 8 123 123 8.5

32} 9.4 9.2 0.2 5.4 16.4 16.3 5.4

I |

133 1.7 16 0.1 1] 3.0 2.9 1.2
102 15 14 01 11 27 27 12

06/15/2016
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Maximum Drought Drawdown
Changes at Guelph Wells and RW/HD:

Safe Additional Previous New
Available Simulated Simulated
Drawdown Maximum Maximum
(inc. Well Drawdown | Drawdown
Losses) (m) (1)
City of Guelph
Arkell 1 1.9 1.8 18 |
Less than Burke 73 3.9 71
1 mSAAD Carter Wells 23 21 2.0
Remaining Emma 4.7 4.2 4.0
Queensdale 114 7.6 14.2 New
Water Street 93 86 73 Exceeds SAAD
Rockwood
Station St. 1 14.7 3.2 4.5
Station St. 2 14.4 3.2 4.5
Bernardi 3 12.8 6.4 12.3
Rockwood 4 32.7 16.4
Harmilton Drive
Cross Creek 13.3 2.9 3.0
Huntington 10.4 2.6 2.7

Queensdale — Drought Scenarios

Scn H1: Allocated Rates; Future Land Use |
Scn H3: Existing Rates; Future Land Use

Sen D: Existing Rates; Existing Land Use

-2.0 |
|r*-scn H2: Allocated Rates; Existing Land Use

-1.0

0.0 =
/”_\//N /’/;‘\ ]
X0 .

o
2.0

3.0

4.0

5.0

6.0

7.0

Drawdown (m)

8.0

11.0 1S3t AT drtomat
Drawdown, 11.4

1-Now-60
1-Now-61
1-Now-62
1-Now-63
1-Now-64
1-Now-65
1-Now-66
1-Now-67
1-Now-68
1-Now-69
1-Now-70
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Queensdale Well and the Quarry Update

® Risk scenario drawdown at Queensdale increased almost 2x
between the previous and updated

Quarry Update:

* Better representation of quarry pond elevation and
window in the Vinemount
® Major change in the Gasport in the Queensdale area =
- previous K=5x10%m/s
- newK=1x10*m/s

Queensdale Well and the Quarry Update

Q Approximate position of quarry

06/15/2016
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Queensdale Well and the Quarry Update —
Geologic Representation
w

<
&
¥
&

Quarry E

3361m1

Previous

s
oo
10010

Updated

Queensdale Well and the Quarry Update — Water
Table Representation

z;}z Quarry E

&
¥
S

Previous

New

06/15/2016
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Arkell 1 — Drought Scenarios

55 |———5cn D: Existing Rates; Existing Land Use ~Scn H1: Allocated Rates; Future Land Use |
|'¥—S(n H2: Allocated Rates; Existing Land Use

Scn H3: Existing Rates; Future Land Use

Drawdown (m)

Safe Additional Availap
2.0 Dr; d n 19

3.0
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Well:  Bernardiweli3(TW3-02)
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Scn H3: Existing Rates; Future Land Use
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Well:  RockwoodWelld
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Impacts to Other Water Uses

Reduced Groundwater Discharge (>=10%)

Previous New

Surface Baseflow . Baseflow
Previous New

Water Description Reduction % . Reduction % .
. Risk Level 5 Risk Level
Course [Scenario [Scenario

G(2)] G(2)]

Blue Springs South Branch

Creek — At 28t Side 30% Significant 27 % Moderate
Rd.
- .| At Kossuth Rd. 10 % Low 10 % Moderate
Chilligo/Ellis At Wellinaton

Creek Rd. 3 Zg 39% Significant 32% Moderate
At W:\:(:I:fowl 13% Moderate 22 % Moderate
Hanlon Creek At Hwy 6 9% Moderate 15 % Moderate
SouLhWT;: <At 17% Low 31% Moderate

Torrance None None

. 0 0

Creek At Stone Rd 41 % (not 41 % (not

coldwater) coldwater)

Questions / Discussion

24



Next Steps

1. Issue Draft Risk Assessment Report (end-June)
- Receive Peer Review comments on draft Risk Assessment (end-July)
- Finalize Tier Three Risk Assessment Report (mid-Aug)
- Peer Review sign-off on Tier Three (end-Aug)

2. Kick-Off Meeting for RMMEP (Sept)

3. Meeting to review Threats Ranking results and develop
preliminary RMM scenarios (Oct)
- Memo detailing preliminary RMM scenarios to be conducted

4. Telecon. to agree on preliminary RMM scenarios (end-Oct)

-

Source Protection Plan Process

Threats Ranking and
Risk Management

Source Protection
Plan; Policies

Tier Three Risk Grand River

Measures Evaluation
Assessment Assessment Report

Process; Draft Threats
Management Strategy

06/15/2016
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ACT FOR CLEAN WATER REGION

" DRINKING WATER i
SOURCE PROTECTION PROTECTION

Guelph/Guelph-Eramosa Tier 3 Water Budget and Local Area Risk Assessment
Peer Review Committee

Meeting Summary Notes

Date: June 30, 2016 — 9:00am to 12:00pm

Location: Matrix Solutions Inc., Breslau

Attendees:  Chair
Wendy Wright-Cascaden, Acting Chair, Lake Erie Region SPC

Peer Reviewers
Hugh Whiteley — University of Guelph (UofG)
Tony Lotimer — ARL Groundwater Resources Ltd. (ARL)

Participants

Martin Keller, Sonia Strynatka, llona Feldmann — GRCA

Kathryn Baker, Cynthia Doughty — MOECC

Eric Hodgins — Region of Waterloo

Kyle Davis — Wellington Source Water Protection (WSWP - a partnership of
Wellington County municipalities)

Peter Rider, Dave Belanger — City of Guelph

Dwight Smikle — R.J. Burnside (on behalf of Guelph / Eramosa Township and
WSWP)

Stan Denhoed — Harden Environmental (on behalf of Township of Puslinch and
WSWP)

Consulting Team
Paul Chin, Patty Meyer, Paul Martin, Jeff Melchin — Matrix Solutions Inc.

Introductions/Project Status

W. Wright-Cascaden started the meeting with introductions and a re-emphasis on the meeting
objectives. This meeting is a continuation of the meeting held on June 15, 2016.

1) Meeting Objectives:

e Outline and discuss outstanding municipal concerns on Guelph/Guelph-Eramosa Tier 3
WQRA

e Present and discuss the revised Tier 3 WQRA results and WHPA-Q1 mapping

o Determine next steps towards finalizing the Tier 3 WQRA and commencing the RMMEP

NOTE: Peer Reviewer questions and comments have been highlighted in bold text.



2) Outstanding Municipal Concerns

Surface water leakage into bedrock aquifer and expression of bedrock valley on east side of
Guelph (R.J. Burnside concern #1 and #2)

¢ Committee confirmed that no further discussion was needed.
Eramosa Formation aquitard (R.J. Burnside and Harden concern #3)

e D. Smikle and P. Chin indicated that issue will be addressed as part of the WQRA
update.

Collection of necessary data in 2016 to address concerns regarding potential water loss to
Eramosa River (R.J. Burnside concern #4)

e K. Davis and M. Keller expressed that they would like the Provincial Peer Reviewers to
provide comment on the need for additional data regarding the loss of water from the
Eramosa River at Eden Mills.

¢ H. Whiteley commented that one should be cognizant of local scale data versus a
regional model; T. Lotimer agreed with this comment.

e H. Whiteley suggested that this issue is essentially posed as two questions: 1)
whether this issue is reason to pause the process and collect any data deemed
necessary before continuing the study and; 2) whether this item should be
addressed to reduce uncertainty through the continuous improvement process as
part of a future model update, i.e., what follow-up activities are recommended for
future work particularly regarding the future use of the model? Is this a local-scale
study vs. regional-scale study?

e Provincial Peer Reviewers to comment on these two questions.

Update model with best possible information at a local scale to improve calibration (R.J.
Burnside concern #5)

o D. Smikle indicated that this issue will be addressed as part of the WQRA update.

Surface Water Leakage into bedrock aguifer/Eramosa River as Groundwater discharge Zone
(R.J. Burnside and Harden concern #1)

e The committee reviewed outstanding concerns from the June 15, 2016 meeting and
agreed that they will wait for the Provincial Peer Reviewers to submit their comments. D.
Belanger commented that the 2015 field data conducted by Stantec is replicated by the
steady-state groundwater flow model completed by Matrix. This data included a
calibration to water level elevations in multi-level wells throughout the Arkell area and
calibration to baseflow at the available stream gauges.

e The Peer Reviewers expressed that they received sufficient information to
comment.

Additional discussion around water loss at Eden Mills

e S. Denhoed indicated his desire to look at the new data presented by Matrix during the
June 15, 2016 meeting. P. Chin presented additional modeling work where Matrix
modelled a hypothetical injection well into the Gasport aquifer at 100 to 500 L/s to
illustrate potential changes to WHPA-Q1 and potential impacts to the drawdown in the
Arkell wells. While the boundary of WHPA-Q1 changed locally (shrinking approximately
500 m when 100 L/s was injected and approximately 1km when 500 L/s was injected), it



was considered insignificant at the scale of the full WHPA-Q1 as the majority of the
changes were in the Arkell area. There was minimal change in drawdown at Arkell 1
(less than 0.1 m when water was injected into the deep groundwater flow system at 500
L/s). Injecting water at this rate was simulated to cause hydraulic head in the Gasport
Formation to rise far above the ground surface elevation, suggesting the bedrock
formations are not transmissive enough or the volume of water injected exceeds the
capacity of the bedrock formations. The conductivity values of the bedrock formations
are consistent with the conceptual understanding of the geologic units on a broader
scale, and were guided by pumping test interpretations. In summary, the observed loss
of water at Eden Mills is interpreted to have a minor impact on the water level at Arkell 1
and the size of the WHPA-QL1 in this area.

D. Belanger explained that the Stantec 2015 report covers the 2013 field data in addition
to the 2011/12 data that is available through the City of Guelph website. The 2015 report
was provided to Burnside and Harden. D. Belanger also stated that the field data (i.e.,
multi-level observation wells) confirms the modeling in that the non-accounted water loss
does not reach the municipal supply aquifer and that the most likely scenario is that this
water resurfaces downstream.

The committee discussed how difficult it is to capture 100% of streamflow in fractured
bedrock conditions such as around Eden Mills, as some flow most likely will be in
shallow sub-surface and won’t be able to be measured easily through streamflow
measurements.

The committee also discussed that the Tier 3 model represents an average steady state
condition based on many factors including long-term stream gauge information and
water level monitoring and that seasonal variations, e.g. seasonal stream flows, would
not be adequately captured. This is an indication that the stream may be losing in most
summer months and may be gaining in winter and spring.

H. Whiteley indicated that he had heard sufficient information to render a decision.
He also noted that Matrix has demonstrated on a regional scale that the model
representation is close but that the model doesn’t show local flow conditions in
this area.

K. Davis, D. Smikle and S. Denhoed have expressed that they had wanted Matrix to
model this issue, which they have now done.

Influence of other drawdowns — Nestle/Burke/Aberfoyle (Harden concern #2)

P. Chin provided results from a transient example of how the drawdown used to
delineate the WHPA-Q1 evolves when starting with no pumping in the model and then
pumping at the future Allocated Rates, which are used to delineate the WHPA-
Q1. Drawdown is predicted to take 10 to 20 years to fully evolve, and the amount of
drawdown each year in the periphery of the WHPA-Q1 where drawdown is
approximately 1 to 3 m, will be masked by seasonal water level fluctuations that are
observed to vary from 1 to 2 m. P. Chin noted that one cannot compare shorter term
daily or seasonal fluctuations to the full drawdown predicted under the WHPA-Q1
scenario due to the seasonal variability, and also because the City and surrounding
permitted water takers have not historically pumped at the future pumping rates
assessed in this study in the Risk Assessment. The committee discussed that it will be



difficult to verify the modelling exercise with field data because the modelled scenarios
pump more water than the current pumping. S. Denhoed was satisfied with the
explanation provided and suggested that the installation of monitoring wells through the
proposed, University of Guelph South Wellington study, may help.

Treatment of 20% reduction of water taking during Level |l Low Water Response Condition
(Harden concern #3)

o Confirmation that reduction of water takings during low water response conditions are
categories of risk management measures and cannot be included in the Risk
Assessment as per the Provincial Technical Rules, which is designed to identify intrinsic
risk to the municipal water supplies. S. Denhoed was satisfied with the explanation
provided.

e A 20% reduction could be added as a scenario in the RMMEP if the Technical
Committee desired.

Reduction of Significant Water Taking — Guelph Limestone Quarry (Harden concern #4)

e Confirmation that the Technical Rules do not consider possible future changes to non-
municipal water takings. Also, there is currently no information available (within the time
horizon (31 years) of the Tier 3 study) that would indicate the quarry status would
change. S. Denhoed was satisfied with the explanation provided.

Request to present comment to Provincial Peer Review Team (WSWP concern #1)

o K. Davis noted that the concern was being addressed through the meeting.

e Committee confirmed that no further discussion was needed.

Disagree with commencement of RMMEP at this time (Wellington Source Water Protection
(WSWP) concern #2)

e See discussion under WSWP #4
Clarification on access and ownership of Tier 3 model (WSWP concern #3)

o K. Davis agreed that it was not necessary to address the issue at this meeting; the issue
is an outstanding concern.

December 31, 2017 deadline to complete RMMEP too rushed (WSWP concern #4)

o W. Wright-Cascaden asked what kind of timeline would be acceptable. K. Davis replied
that it depends on the results/findings of the peer review process. Wellington
municipalities could provide an answer later in the summer once the RMMEP/policy
Terms of Reference has been reviewed in more detail.

o W. Wright-Cascaden recommended that a framework be established for the RMMEP
timeline. K. Baker asked Matrix how far off they were from the original draft RMMEP
schedule; P. Chin shared that the RMMEP is off by about two months but that it can be
compressed with shorter intervals between technical committee meetings.

e M. Keller commented that preliminary water quantity policy development discussions
could begin in parallel to the RMMEP; K. Davis agreed but also noted it that it would
depend on the outcome of the peer review process. M. Keller stated that a revision of
the Terms of Reference for the RMMEP will be started and circulated to the group for
comment.



If Province must finalize WQRA under current timeline....consider accepting it with a moderate
risk until such time that the outstanding concerns can be addressed.... because of uncertainty

(WSWP #5)

o K. Baker indicated that WQRA cannot be finalized with a moderate risk assignment
under the current framework of the Technical Rules. Outstanding concerns need to be
addressed within current technical framework.

Uncertainty level and significant risk level assignment (ARKELL) (WSWP #6)

¢ W. Wright-Cascaden referred to the cover letter dated May 17, 2016. P. Chin indicated
that under the Technical Rules, Arkell-1 does not trigger a significant risk level because
of an exceedance of the Safe Additional Available Drawdown (SAAD) according to Rule
98(3), but because of the results of the uncertainty analysis under Rules 100 and 108.
P. Chin then gave an overview of the Safe Additional Available Drawdown calculation
at Arkell 1 to show that the evaluation was not overly conservative, and there was room
to be more conservative. If Matrix were more conservative, the Safe Additional
Available Drawdown value would have been exceeded for the existing condition; thus
the assessment at Arkell 1 is considered reasonable. P. Chin also indicated that if
Matrix were less conservative for Arkell-1, then one should also be less conservative
for Rockwood Well 3 which would then trigger the significant risk level for the
Rockwood Well 3 WHPA-Q (which is not joined to the larger Guelph WHPA-Q).

¢ H. Whiteley indicated that there is reason to be conservative as it takes 20 years
to show pumping changes in the aquifer.

o K. Davis was concerned that the whole area (WHPA-Q1) becomes significant as a
result of one well being triggered. P. Chin indicated that Matrix was not being too
conservative, and that due to the uncertainty with respect to the recharge and
overburden characterization in the area, as per the Technical Rules, a classification of
high uncertainty in the result requires that the area be designated as under significant
water quantity risk.

e T. Lotimer indicated that in his opinion, Matrix had not overstated the case to
push Arkell-1 into the significant risk level.

e H. Whiteley indicated there appeared to be justification for lowering the Safe
Available Drawdown, triggering the significant risk level in drought scenarios.

e K. Davis accepted the explanation provided.
W. Wright-Cascaden left the meeting at 10:30am and M. Keller took over to chair the meeting.

3) Revised Tier 3 WQRA results and WHPA-Q1 mapping

P. Chin presented the revised WQRA and WHPA-Q1 mapping, and highlighted eight updates
since the 2014 Risk Assessment:

Inclusion of Rockwood Well 4 in Risk Assessment

Revision of allocated rates for Rockwood

Revision of safe available drawdown for Rockwood and Hamilton Drive wells
Removal of Vinemount formation east of Rockwood

Calibration of Rockwood wells 3 and 4

S S o



6. Calibration of Nestle Waters well in Aberfoyle
7.  Removal of two expired/ non-existent permits in Puslinch
8.  Dolime Quarry representation and update

4) Next Steps

The committee discussed the next steps to complete the peer review process. P. Chin
explained that the revisions to the Tier 3 Water Budget model over the last couple of years as a
result of the municipal peer review process will be captured in an additional appendix to the
Water Quantity Risk Assessment (WQRA) Report. K. Davis asked the committee if there were a
role for municipal peer reviewers to provide comments on the revised model update appendix.
K. Baker indicated that this meeting as part of the municipal peer review process is the
opportunity for municipal comments - the next stage of the review rests solely with the Provincial
Peer Review Team. H. Whitely suggested that the municipal focus should now be on the
RMMEP.

The committee confirmed that the conclusion of the municipal peer review process is for
Provincial Peer Reviewers to make a determination whether the Tier 3 study needs to be
paused for additional data/information to be collected and/or refinements to Tier 3 model, based
on discussions from June 15 and 30 meetings and presentation material to be circulated.

The next steps will be as follows:

e Meeting notes from both the June 15 and June 30, 2016 meetings, together with the
presentations will be circulated to the committee (Matrix, GRCA)
- Provincial Peer Reviewers comment on whether there is a need to pause the Tier 3
study, based on the meeting discussions, notes and material presented (Provincial
Peer Reviewers)

e Model Update Appendix provided to provincial peer reviewers (Matrix)
- Provincial Peer Reviewers comment on Model Update Appendix (Provincial Peer
Reviewers)
- Provincial Peer Reviewers comment on whether there are additional
recommendations for future work, particularly regarding the future use of the model,
i.e., local-scale studies vs. regional study (Provincial Peer Reviewers)

¢ Revised Water Quantity Risk Assessment (WQRA) report provided in draft (Matrix)
- Provincial Peer Reviewers comments on draft WQRA Report (Provincial Peer
Reviewers)

e Peer Review Summary Report (GRCA)
- A summary report including all comments and responses from both the provincial
and municipal peer review process will be included in final WQRA Report

M. Keller adjourned the meeting at 12 noon.



ARL Groundwater Resources Ltd.
13 Douglas Drive, Ayr, ON

NOB 1E0
August 4, 2016

To: Martin Keller, M.Sc.

Source Protection Program Manager

Grand River Conservation Authority
From: A.R. (Tony) Lotimer, M.Sc., P.Geo.

Principal Hydrogeologist
Subject: Guelph/Guelph-Eramosa Tier 3 Study

Peer Review Comments

I have prepared the following brief comments regarding the concerns raised with respect to the
Guelph/Guelph-Eramosa Tier 3 study results.

Based on the information presented and discussed at the two peer review meetings that I attended
in June 2016, and the material forwarded to the provincial peer review team following those
meetings, it iS my opinion/position that there is no need to pause the Tier 3 Guelph/Guelph-
Eramosa study. The Tier 3 process can move forward.

The water loss at the Eramosa River (at Eden Mills) was perhaps the most significant of the
issues raised in the municipal peer review comments from the Townships. However, the technical
response provided by the project team (Matrix), together with the familiarity and insight related
to that issue provided by Hugh Whiteley and others at the June meetings, indicates that the issue
does not significantly undermine the quality of the Tier 3 study results.

Please advise if you need any clarification regarding the above.



Guelph/Guelph-Eramosa Tier 3 Water Budget and Local Area Risk Assessment

Provincial Peer Review of Municipal Peer Review Concerns related to the Tier 3
Study

Comments by: David L. Rudolph, Provincial Peer Reviewer

August 5, 2016
Introduction

A series of technical concerns regarding the results and outcomes of the Guelph/Guelph-Eramosa Tier 3
Water Budget and Local Area Risk Assessment report were submitted by a Municipal Peer Review team.
The team reviewed the report on this work on behalf of the municipal authorities in Guelph/Eramosa
Township, Township of Puslinch, Town of Erin and the County of Wellington. At the request of the Grand
River Conservation Authority (GRCA) and the Ontario Ministry of the Environment and Climate Change
(MOECC), the consultants responsible for the project were asked to consider and address these
technical concerns. The nature of these concerns and the corresponding responses by the consulting
team were reviewed by the Provincial Peer Review team and discussed with all interested parties in
several meetings (June 15 and 30, 2016).

The GRCA and MOECC specifically requested the Provincial Peer Review team to consider the concerns
raised by the Municipal Peer Reviewers and the responses of the consultants. Based on the information
presented and available data and evidence, the Provincial Peer Reviewers were asked to recommend
whether the Tier 3 process should be temporarily paused until supplementary information and data
were collected to provide additional insight in the resolution of the concerns, or whether the process
should continue as scheduled. Many of the initial concerns presented by the Municipal Peer Reviewers
were addressed and a mutual understanding was achieved through discussions between the Municipal
Reviewers and the consulting team. These were not discussed in any detail at the two June 2016
meetings and did not require additional input from the Provincial Peer Reviewers. Two issues remained
unresolved, which could influence the conclusions of the Guelph/Guelph-Eramosa Tier 3 Water Budget
and Local Area Risk Assessment. These issues were the primary focus of the Provincial Peer Review
committee. The issues included 1); the potential influence of recently observed surface water flow
losses in the vicinity of the Eden Mills Pond north of Guelph and 2); the southern extent of the WHPA-
Q1, which is influenced by significant commercial groundwater takings in this area. A brief assessment of
both issues is presented below along with an evaluation of the potential influence the issue may have on
the conclusions of the Tier 3 assessment and whether additional information is required at this time in
order to proceed with finalizing the Tier 3 process.



1). Loss of Surface Water from the Eramosa River in the Vicinity of Eden Mills Pond

Field measurements of streamflow both upstream and downstream of the Eden Mills Pond illustrate
that a substantial amount of surface water flow is lost in this reach and presumably recharged to the
groundwater system. These data were collected during a field study program completed in 2013. Verbal
evidence and observations provided at the June 15”‘, 2016 meeting indicated that summer water levels
in the Eden Mills Pond are not sustainable at historical levels in recent years following a dredging
operation of the pond that may have resulted in the removal of a lower permeability layer of the pond
floor exposing more permeable pathways for water loss to the subsurface. Indeed there have been
documented observations of surface water infiltrating below the pond floor by the water managers. As
such, there appears to be clear evidence that there is a loss of water from the Eramosa River to the
subsurface in the vicinity of the Eden Mills Pond. Without historical data, it is not clear whether this loss
is a recent phenomenon or if it is the result of the dredging operations. It is also not clear if these losses
from the Eramosa River occur year round as the gauging data were collected in the summer and fall
months. Examination of the vertical hydraulic gradients in the subsurface near the pond suggest that
there are downward groundwater flow conditions in the near surface environment, which supports
infiltration or groundwater recharge beneath the pond. The current version of the groundwater flow
model developed by the consultants for the Tier 3 study does not capture this local infiltration feature
and the question posed by the Municipal Peer Reviewer was whether these water losses to the
subsurface needed to be accounted for within the model in order to correctly define the WPHA-Q1 and
the risk assessment of the City of Guelph groundwater supply.

In reviewing the available data, evidence and the additional numerical analysis completed by the
consulting team, several observations can be made regarding the potential significance of the surface
water loss to the subsurface near Eden Mills Pond:

1). Historical stream flow data within the Eramosa River collected from the Watson Rd. gauge, further
downstream from where the evidence of surface water losses were recently measured, show a
substantial gain in flow (equal to and often greater than the losses near the Pond) likely due to
significant groundwater discharge to the Eramosa River and the Blue Springs Creek area. The stream
reach from the upstream gauge at Indian Trail Rd. to the Watson gauge is a net groundwater discharge
region. Based on available data and discussions during the June 15" meeting, it would appear that this
has been a long term condition and that it continues to be an overall discharge reach even after the
evidence of losses from the Eden Mill pond were documented. This would suggest that the
groundwater-surface water interaction is spatially variable along the Eramosa River, which is a common
condition along natural streams, particularly in a fractured rock environment. Considering the local scale
of these variations, they are likely smaller than what is anticipated to be captured within the regional
scale modeling framework employed within the Tier 3 process. The model does, however correctly
indicate that this overall reach of the Eramosa River is a region of groundwater discharge, as observed in
the field. Overall, this would suggest that net groundwater recharge along this reach of the Eramosa
River is small and that water entering the subsurface at Eden Mills Pond likely returns as discharge to



the Eramosa River and surrounding streams locally downstream, and likely prior to the Watson Road
gauge.

2). If a significant increase in groundwater recharge to the Gasport formation occurred relatively
recently, the local and regional piezometric surface would show a gradual change from historical trends.
No evidence of significant changes in the piezometric data are obvious from the available data. This
would only be a relevant observation if the increased infiltration phenomenon was recent.

3). In examination of the hydraulic head data collected both in the vicinity of the Eden Mills Pond and
around the Arkell Well Field, several observations can be made. The vertical gradients in the Gasport
formation beneath the Eden Mills pond are close to or equal to zero, even after an extended increase in
pumping from the Guelph wells. This suggests there is a very low component of vertical groundwater
flow or direct recharge to the Gasport in this area, although there could still be some infiltration
reaching the Gasport locally from this area. There is no evidence of a significant groundwater mound
around the pond area or obvious influence on the regional piezometric surface that might be anticipated
if significant local groundwater recharge were occurring in this area. In fact the regional piezometric
surface is relatively concentric around the Guelph wells (Arkell Well Field) based on the field data and
the modeling, suggesting the aquifer is being recharged in a regional sense as opposed to being
significantly influenced by a local source of intense recharge. It should also be noted that the Eden Mills
Pond is situated at the boundary of the WPHA-Q1 where vertical gradients generated by the pumping of
the Guelph wells would be relatively low. Results from the additional modeling experiments provide
further insight to this issue as discussed below.

4). The consulting team provided experimental simulations where progressively increasing volumes of
recharge, up to the maximum potential losses based on the recent stream monitoring data, were
injected into the Gasport Formation beneath the Eden Mill Pond area. The results of this modeling
showed that the vast majority of this additional recharge returned to surface as discharge to the
Eramosa River relatively near Eden Mills Pond. In addition, the increased recharge did not significantly
influence the extent or shape of the WPHA-Q1 or the groundwater levels at Arkell 1. In addition, if this
volume of water was infiltrating at this location, a substantial groundwater mound would develop to
conduct the water downward to the aquifer. As noted above, there is no evidence of a groundwater
mound beneath the Eden Mills Pond based on data from the monitoring well network.

5). Overall, the Tier 3 model replicates the piezometric conditions throughout the simulation domain
very well, based on comparison to measured hydraulic head data. In addition, the overall water balance
appears reasonable and local comparison to surface water flow data are also fairly well reproduced. This
would suggest that the overall net recharge within the existing Tier 3 model is relatively representative
of natural conditions at the regional scale.

Considering all of the observations noted above, it does not seem likely that there is a significant
component of groundwater recharge entering the Gasport Formation in the vicinity of the Eden Mills
Pond. The observations provided by the Municipal Peer Review team are logical and founded in physical
observation. It is likely that as time goes on and additional studies are completed within the WHPA —Q1



for many of our Source Water Protection areas that new evidence will be discovered that will support
adjustment of the WHPA-Q1 and consequently the assessment of the sustainability of the relevant
groundwater sources in the future. Based on my overall assessment, | would recommend that the Tier
3 process continue on schedule.

2). Southern Extent of the WHPA-Q1: Influenced by Significant Commercial Groundwater Takings

The influence of significant commercial groundwater takings from the region south of the City of Guelph
results in the merging of regional drawdown cones from several pumping centers and consequently the
development of a large combined WHPA-Q1 associated with the Guelph system. The combined areas of
influence from the different pumping centers are delineated based almost entirely on the results of the
Tier 3 model, calibrated to hydraulic head and isolated stream flow measurements. Importantly, the
combined WPHA-Q1 represents an average steady state area that would take an extended time period
to develop. This is of course theoretical, as all capture zones are, and difficult if not impossible to verify
based on direct field measurement. The approach is fairly conservative in nature, which is appropriate
considering the degree of uncertainty associated with any regional groundwater flow model. However,
as noted above, the model is well calibrated and is based on logical physical information. It should also
be noted that based on the recent transient model runs developed by the consultant to better
understand the nature of the capture zones from the different well fields, very long time frames are
required to ultimately reach steady state conditions (several decades). As such, the influence of
relatively short term pumping tests would not likely be of direct utility in determining the long term
lateral extent of the capture zones. Although the combined WHPA-Q1 delineated here for the City of
Guelph wells is not without a degree of uncertainty and does not represent transient and seasonal
changes in the capture zones, it is considered to be a representative estimation of the physical system
within the scope of the Tier 3 guidelines and | do not see an immediate reason to suggest specific
modifications to the modeling approach at this time. Following the review of the final modelling report
that will be provided in the near future, there may be an opportunity to suggest additional priority field
investigations and potential applications of the model that could be undertaken in the future following
the completion of the Tier 3 process. At this point, | would recommend that the Tier 3 process continue
on schedule and that the combined WHPA-Q1 appears reasonable.



Martin Keller

Source Protection Program Manager
Grand River Conservation Authority
400 Clyde Road PO Box 729
Cambridge ON N1R 5W6

August 8 2016
Dear Mr Keller

RE: City of Guelph/Guelph-Eramosa Township Tier Three Water Budget and Local Area Risk
Assessment

Background

Subsequent to the peer review by the three appointed technical reviewers of the Guelph Risk
Assessment in May 2013 and of the supplemental Guelph/Eramosa Risk Assessment of July 2014
concerns were raised in July 2014 by Wellington County and the municipalities of Guelph-Eramosa and
Puslinch, through their respective technical reviewers, regarding possible deficiencies in the
Guelph/Guelph-Eramosa Tier 3 Water Budget and Local Area Risk Assessment process.

In order to address the concerns expressed the Source Protection Program Manager initiated an
exchange of information among the municipalities and the project team. The results of this exchange of
information, and of the adjustments made to the model and the report by the study team, was
presented to the municipalities and the appointed technical reviewers at meetings held on June 15 and
June 30th 2016.

Concerns

Some of the concerns of the municipalities were related to the interpretation of the technical rules
concerning the classification of level of concern for a WHPA-Q1 on status of individual wells and the
merging of cones of influence in the delineation of the boundary of a WHPA-Q1. | understand that these
concerns were resolved by discussion with the Program Management staff.

The principal municipal concerns of a technical nature as identified at these meetings were as follows:
Outstanding Municipal Concerns

e Effect of observed losses of water from Eramosa River in the vicinity of the Eden Mills pond on
regional flow system as represented in the model

e Representation in the model of Rockwood-area buried valley

e Influence of pumped wells south of Guelph on WHPA-Q1 boundary



In response to these concerns, and to take advantage of new information made available since 2013, the
study team made a number of adjustments to the regional model and reassessed well performance for a
number of wells and made adjustments to the WHPA-Q1 boundary.

Adjustments

The adjustments in system representation made by the study team in response to the concerns were
described as follows at the two meetings:

Rockwood Area:

e Removal from model of Vinemount aquitard layer for area east of Rockwood

e Inclusion of Rockwood Well 4 in risk assessment and calibration of Rockwood wells 3 and 4 in
model

e Revision of allocated rates for Rockwood and revision of safe available drawdown for Rockwood
and Hamilton Drive wells

Guelph/Puslinch Area

e Calibration in model of Nestle Waters well in Aberfoyle

e Removal of expired water-taking permits in Puslinch

e Update model for Dolime quarry representation

e Recalibration of City of Guelph wells for drawdown

e Use transient model to evaluate evolution of drawdown for delineation of WHPA-Q1

Changes to risk assessment

The results of these adjustments were presented at the meeting of June 30 2016. The revised boundary
for the WHPA-Q1 is almost identical to that presented in earlier reports. The only appreciable difference
is the removal of a southern tongue-like extension of the Guelph/Guelph-Eramosa WHPA-Q1 into the
buffer region between the Guelph WHPA-Q1 and the Cambridge WHPA-Q1. It has already been agreed
that in this buffer region effects from both Guelph and Cambridge would be evaluated in any policy
decisions. Removal of this tongue thus has no effect on policy development.

The only adjustment in well classification as a result of the update was the reclassification for the City of
Guelph Queensdale well. The new drought-period drawdown exceeded the Safe Available Additional
Drawdown for that well. This reappraisal is added confirmation of a significant risk level assignment to
the WHPA-Q1.

Conclusions

Based on my review of the response to the expressed municipal concerns | am satisfied that there is no
need for further review of the City of Guelph/Guelph-Eramosa Township Tier Three Water Budget and
Local Area Risk Assessment and recommend that it be finalized in its current form and submitted to
MOECC for review for approval.



The municipal concerns regarding the representation of the buried valley in the model were discussed in
detail and the study team presented a good rationale for their choice of representation. In any case the
details of the representation of the buried valley that differ between the one chosen and that of the
OGS are unlikely to have any appreciable effect at the scale of a regional model. In future uses of the
model at a more detailed scale revisions to this representation could be considered but would require
more field data to support any changes.

The effects of the observed diversion of flow of the Eramosa River to the groundwater system in the
vicinity of the Eden Mills pond have been shown to have no appreciable effect at a regional scale. This
demonstration of no appreciable effect is convincing because, in the fully integrated surface and
groundwater flow representation used in this study, mass balance using outflow calibration is an
integral part of calibration.

There is unresolved uncertainty about the interaction of the flow entering the groundwater system at
Eden mills from the Eramosa River and the local groundwater system between Eden Mills and Arkell. In
the ongoing model adjustments that are anticipated to support implementation of source-water
protection strategies it is important to further refine the model to represent these local effects.
Confirmation of effects through continued streamflow monitoring along the Eramosa River and Blue
Springs Creek would be important to this model-adjustment.

The technical issues raised by the municipalities were relevant and the response of the study team has
strengthened and improved an already impressive analysis. Of particular relevance to the
understanding of the groundwater system under review, and of other similar groundwater systems, is
the use in this addendum of transient analysis to establish the evolution of drawdown to changes in
withdrawal rate. It is noteworthy that adjustments in drawdown to increased withdrawal may occur
over periods as long as 20 y. This finding should be recognized and considered in all analyses of
groundwater system response in Ontario.

Yours truly

N R lolitle,

H.R. Whiteley P.Eng.



From: Kyle Davis

To: Martin Keller; Paul Chin
Subject: K Davis Tier 3 report comments
Date: Wednesday, March 08, 2017 9:57:51 AM

Paul and Martin,

Thank you for the opportunity to review the final draft version of the City of Guelph and Township of Guelph /
Eramosa Tier 3 Water Budget and Local Area Risk Assessment report dated January 2017. My apologies for my
late response. It is understood that the draft copy of the report was provided to the Township of Guelph / Eramosa as
an owner of a water system included in the study and the draft report was only provided to owners of the water
system (the Township and City of Guelph) for comment. As you are aware, my position reports not only to the
Township of Guelph / Eramosa but also the Town of Erin, Township of Puslinch and County of Wellington (and
other Wellington municipalities). These three municipalities are municipalities affected by the Tier 3, however, do
not own water systems within the Tier 3 study area. My comments, therefore, reflect my shared position as it relates
to all Wellington municipalities in this Tier 3 project. On February 21, 2017, comments by Burnside were provided,
on behalf of the Township of Guelph / Eramosa, on this report as a final review of the documentation not as a peer
review. Please note my comments are not a technical review and are focused instead on process or documentation in
the main report. I did not review the Appendices except for context. Appendix A and B are previously finalized
reports, Appendix Cand D were part of Burnside's review

1/ As noted in the Burnside comments and documented in the report, the Townships of Puslich, Guelph / Eramosa,
Town of Erin and County of Wellington provided municipal peer review comments and have outstanding technical
concerns. The report does not mention these concerns nor do they indicate that the outstanding issues are
recommendations for further work, which what was agreed to at the peer review meetings. | would recommend
adding a section in section 8 and corresponding Executive Sumary sections that outline the recommendations for
further work that arose from the municipal peer review. If that is not possible, some reference to the municipal peer
review should appear in the report directing readers to the companion peer review reports.

2/ 1 do not see the peer review report(s) as part of the package provided for review. This report is important as it not
only outlines the provincial peer review process but also the process for Wellington municipal review. | would ask
for the opportunity for our municipalities' to review the peer review report. My understanding is it outlines the peer
review comments (municipal and provincial) but also outlines the process for Wellington involvement. As noted in
my following comment, the Tier 3 report does not accurately reflect our municipal involvement as peer reviewers
instead characterizing our involvement as the project team. It is important that our involvement is accurately
documented in both the Tier 3 report and peer review report.

3/ Section 1.1 - similar to Burnside comments, the Township of Guelph / Eramosa, the Township of Puslinch, Town
of Erin, County of Wellington, Wellington Source Water Protection were not project team members. Our
involvement was assigned to be municipal peer reviewers and should be reflected as such in Section 1.1 and other
sections.

Section 9 - Project team - my name is listed in the project team membership, however, as Burnside pointed out, the
Wellington municipal role was that of peer reviewers not the project team. Also, the other members of the
Wellington review team are missing (ie Dwight Smikle, Jim Baxter, Stan Denhoed, Ray Blackport, Harry Niemi,
Mark Paoli and others). The Wellington involvement should be accurately reflected in the report and appendices as
municipal reviewers not project team.

4/ Section 2.6.2 - Official Plan - note there is a typo (Office Plan). Also, please note that a new OPA was approved
in 2016, however is under appeal related to growth numbers. | believe the Tier 3 is a snapshot in time (ie there is a
defined model year) but please be aware of the new OPA related to growth. Further information can be provided by
the County Planning Department if required.

I trust that these comments are useful. | am happy to discuss them further at your convenience.


mailto:mkeller@grandriver.ca
mailto:PChin@matrix-solutions.com

Regards,

Kyle

Kyle Davis | Risk Management Official

Wellington Source Water Protection | 7444 Wellington Road 21, Elora, ON, NOB 1S0
519.846.9691 x362 | kdavis@centrewellington.ca<mailto:kdavis@centrewellington.ca> |
www.wellingtonwater.ca<http://www.wellingtonwater.ca/>

Toll free: 1-844-383-9800

Wellington Source Water Protection is a municipal partnership between the Townships of Centre Wellington,
Guelph / Eramosa, Mapleton, Puslinch, Wellington North, the Towns of Erin and Minto and the County of
Wellington created to protect existing and future sources of drinking water.


mailto:kdavis@centrewellington.ca
http://www.wellingtonwater.ca/

R.J. Burnside & Associates Limited 292 Speedvale Avenue West Unit 20 Guelph ON N1H 1C4 CANADA
telephone (519) 823-4995 fax (519) 836-5477 web www.rjburnside.com

BURNSIDE

[THE DIFFERENCE IS OUR PEOPLE]

February 15, 2017
Via: Email

Mr. Kyle Davis

Risk Management Official
County of Wellington
7444 Wellington Road 21
Elora ON NOB 1S0

Dear Kyle:

Re: Comments on the Guelph, Guelph/Eramosa Risk Assessment Report
Project No.: 300036495.0000

R.J. Burnside & Associates Limited (Burnside) was requested by the Township of
Guelph/Eramosa to review the Matrix Solution Incorporated (MSI) City of Guelph and Township
of Guelph/Eramosa Tier 3 Water Budget and Local Area Risk Assessment report prepared for
the Lake Erie Source Protection Region and dated January 2017. We understand that this is
not a peer review but a final review of the documentation completed for the study in between
2014 and 2016. This letter provides Burnside’s comments on the report and accompanying
appendices.

Technical Concerns regarding the Model

In 2015 and 2016 Burnside, in the role of peer reviewer for the Township of Guelph/Eramosa
provided comments on the draft Guelph and Guelph\Eramosa Tier 3 Water Quantity Risk
Assessment. Comments provided by Burnside related to local issues that focused on the well
sources and the approach to water taking at each well. Several areas of concern regarding the
conceptual and numerical model that was used for the study were also presented. While the
majority of issues were addressed it was agreed through discussions with provincially appointed
peer reviewers that some of the concerns could be addressed in the next stage of the source
protection study (likely to be initiated in 2018) and the Tier 3 report should be finalized.

Township Participation

The report attempts to include the Township as a study partner based on the existence of
municipal wells within the Township that were included in the study. In Section 1.1 the report
lists the Township as one of the organizations that directed the study. This is not the role that
the municipalities and their consultants played in this project. The involvement of;

Burnside for the Township of Guelph/Eramosa,

Harden Environmental for the Township of Puslinch,

Blackport Hydrogeology for theTown of Erin and

Kyle Davis the Risk Assessment Officer for the County of Wellington (representing all of the
municipalities surrounding the Guelph/Eramosa and Guelph study area).
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would be more accurately documented as peer reviewers for the project. This is the role that
we were assigned in comments made by Scott Bates of the Ministry of Natural Resources and
Forests (MNRF) at a steering committee meeting in June 2015.

We note that the peer review role, along with Wellington County’s role should be included in the
acknowledgements section.

Report Structure and Nomenclature

The study area of the report is defined to include the Township of Guelph/Eramosa and its
municipal supply wells in Hamilton Drive and Rockwood. Much of Section 2 of the report does
not seem to acknowledge the fact that the Township surrounds much of the City of Guelph and
descriptions such as those of surface water flows don’t provide any indication of how these
features relate to the Township. As part of the study area, the interactions of features within the
Township should be acknowledged in order to provide the same context as for the City of
Guelph.

The report and associated appendices should seek to correctly present the municipal structure
where Guelph / Eramosa is the Township that maintains water supply wells in Rockwood and
Hamilton Drive. This relationship is not always clear in the report as some references seem to
suggest that these are “communities” with municipal water supply systems. The relationship
can be illustrated by an analogy with the City of Guelph where the City is the municipality that
operates wells that are located over a large geographical area. The same is true for the
Township with the exception that the wells are not located within a contiguous urban area.

The references are also inconsistent and vary from “Rockwood” to “Village of Rockwood” to
“Town of Rockwood” in various locations. Hamilton Drive is also referred to as a community
and occasionally as a subdivision. A global replacement of the term “Rockwood and Hamilton
Drive” with Guelph / Eramosa would resolve many of the naming issues.

We understand that the well names in Guelph / Eramosa have been inconsistent in historical
documents. This has been resolved during the peer review of the project and we recommend
that the well names be as follows:

Rockwood Well 1
Rockwood Well 2
Rockwood Well 3
Rockwood Well 4
Huntington Well

Cross Creek Well

Itis reasonable that Rockwood Wells 1 and 2 be referred to as the wells at the Station Street
pumphouse, Rockwood Well 3 at the Bernardi pumphouse and Rockwood Well 4 at the Seaton
pumphouse. The Huntington Well and Cross Creek Wells are individual wells at pumphouses of
the same name.

Ownership of Report and Appendices

The status of the report as it pertains to ownership should be clarified. The main report and
figures include a disclaimer that indicates that the report was prepared for the City of Guelph
and that use or reliance on the report should not be done without permission and written
consent of Matrix and the City of Guelph. Appendix C (Characterization Update - Hamilton
Drive and Rockwood) indicates that the report was prepared for the Lake Erie Source Protection
Region. Clarification should be sought on whether the Township should be included as one of
the owners of the report and therefore should also be named in the disclaimers.



Mr. Kyle Davis Page 3 of 3
February 13, 2017
Project No.: 300036495.0000

Table 3-5 and 3-6 Aquifer Description

The aquifer units for the Guelph / Eramosa wells is shown as either “Upper to Middle Gasport”
or “Middle Gasport” while the Guelph wells are shown as either “overburden” or “bedrock”. We
assume that the aquifer intervals for each well has been defined and this should be reflected in
Table 3-5.

Section 3.2.4 Reference
The future demand estimates for Rockwood were obtained from a Burnside Technical

Memorandum dated October 24, 2013. We have attached a copy of this document and this
should be used as the reference to replace the “Baxter 2015, pers. Comm.” reference.

Mapping

The geology map presented in the figures for the main report is not the same as that presented
in Appendix C. The maps represent two separate interpretations of geology, one after Golder
2006 and the second after Brunton 2009. Both report and appendix should be consistent in

mapping.

The location maps provided as part of Appendix C for Community of Hamilton Drive and Village
of Rockwood (Figures 2-1 and 2-2) are very pixelated and are inconsistent with the details
provided in all other figures.

We trust this review is suitable. If you have any questions please contact the undersigned.

Yours truly,

R.J. Burnside & Associates Limited

L Qifort—

Dwight Smikle, P.Geo. Jim Baxter, P.Eng.

Senior Hydrogeologist Groundwater Resource Engineer
DS/JB:js

Enclosure(s) Infrastructure Phasing Memo

cc: Mr. lan Roger, Township of Guelph Eramosa (enc.) (Via: Email)

Mr. Harry Niemi, Township of Guelph Eramosa (enc) (Via: Email)
Ms. Jackie Kay, R.J. Burnside & Associates (enc) (Via: Email)

036495 Guelph Tier 3 Final Report review Letter.docx
15/02/2017 10:09 AM



From: David Rudolph [mailto:drudolph@uwaterloo.ca]

Sent: February 17, 2017 3:55 PM

To: Martin Keller

Subject: RE: PEER REVIEW: City of Guelph and Township of Guelph-Eramosa, Tier Three Water Budget
and Local Area Risk Assessment Report Draft (Matrix 15072-527)

Hi Martin,

| stayed at home today to get caught up on things and went through the edits to the final Guelph-
Eramosa Tier 3 Report.

| believe that the team has addressed all of the suggestions | had provided and | do not have any

additional comments at this time and | recommend acceptance of this final version of the report.

Best regards,
Dave Rudolph











Martin Keller

Source Protection Program Manager
Grand River Conservation Authority
400 Clyde Road PO Box 729
Cambridge ON N1R 5W6

February 21 2017
Dear Mr Keller

RE: City of Guelph and Township of Guelph/Eramosa Tier Three Water Budget and Local Area Risk
Assessment - Final Draft

| have reviewed the Final Draft of the City of Guelph and Township of Guelph/Eramosa Tier Three Water
Budget and Local Area Risk Assessment by Matrix Solutions Inc. dated January 2017 and | am fully
satisfied that the adjustments made in this document correctly incorporate the now-available new
information and adjustments in the model results, interpretations and conclusions that were presented
to the peer reviewers in 2016.

In my opinion this document is complete and is ready to be forwarded to MOECC for review.

| attach recommendations | make for editorial changes in the document to add clarity, none of the
changes relate to any of the findings in the report.

Yours truly

X R a,ml.zp

H.R. Whiteley P.Eng.



Recommended Editorial Changes H.R. Whiteley
"City of Guelph and Township of Guelph/Eramosa Tier 3 Water Budget And Local Area Risk Assessment"

Throughout  replace the term "surface water model" as a description of GAWSER with "streamflow-
generation model"

EXPLANATION FOR CHANGE GAWSER models groundwater not just surface water using a simplistic
lumped representation of the groundwater flow system. The justification for using GAWSER-based
recharge as an input into the groundwater model within an integrated (coupled) modelling approach
depends on GAWSER estimates of recharge being tested within the GAWSER model by comparison of
GAWSER estimates of baseflow with baseflow-from-groundwater as measured in the field..

p viii replace "just over" with "about"

p xi either remove the following sentence or add as shown: The Gasport Formation aquifer is
protected in most areas by the Vinemount aquitard which reduces the impact of reduced
groundwater recharge occurring at locations near the production well on water levels in the
aquifer.

2nd last par The steady-state-model results show decreases in groundwater discharge in te

appheable-cold water streams

p29  Within the Study Area, the Vinemount Member was interpreted to have been removed by
erosion ereded, including in an area near the Town of Rockwood, between Blue Springs Creek
and the Eramosa River.

p 81  Within this area the aquitard impedes the flow of groundwater even-n as shown by the
presence of a-streng large vertical gradients of potential.

p.86  Estimates of the water budget components were-exarmined for the Upper Speed River
Assessment Area ard for the period 19XX to 20XX are summarized in Table 4-1 for the complete
system including surface and groundwater components.



ARL Groundwater Resources Ltd.
13 Douglas Drive

Ayr ON NOB 1EO0 (519) 632-9887
February 28, 2017 Reference: 009 - 001
To: Martin Keller,

Source Protection Program Manager, Grand River Conservation Authority

From: A.R. (Tony) Lotimer, P.Geo.
Peer Review Team Member

Subject: City of Guelph and Township of Guelph/Eramosa

Tier 3 Water Budget and Local Area Risk Assessment
Dear Mr. Keller
I have reviewed the draft final report for the City of Guelph and Township of Guelph/Eramosa
Tier 3 Water Budget and Local Area Risk Assessment (prepared by Matrix Solutions Inc. and
dated January 2017).
I am satisfied that the report meets the requirements of the project and the Technical Rules
governing the Tier 3 studies in Ontario. The report is well done and represents a significant

contribution towards the understanding of water resources within the study area.

Some minor suggestions to improve the clarity and understanding of some of the information in
the report are provided as an attachment.

Pt

ARL Groundwater Resources Ltd. Guelph & Guelph/Eramosa Tier 3 - Water Budget and Local
Ayr, Ontario Area Risk Assessment Draft Final Report (January 2017)



Attachment

1. Executive Summary page v. It is not clear from the last 2 sentences dealing with Planned
Conditions why a 29% average demand is considered a significant potential stress whereas a 35%
maximum demand is only considered a moderate potential stress. Some additional clarification
may be useful to further explain these findings.

2. Executive Summary pages vi and vii. It is not clear why the simulations showing that the
Queensdale Well being unable to meet the allocated rate (during average climate and drought
conditions) results in a Significant Risk level to the Surface Water Vulnerable Area. Additional
clarification may be helpful to explain these findings.

3. Executive Summary page viii. The first paragraph appears to suggest that results from the
Cambridge model were used to determine the southwest boundary of the Guelph vulnerable area
A. Perhaps better wording would be to say that results from both the Guelph and Cambridge
models account for the location of the southwest boundary.

4. Report text page 29 - last sentence of first paragraph. Perhaps edit this to note that although the
Vinemount Member has been eroded over a wide area it is still present and has an important role
in some parts of the study area.

5. Report text page 123. The simulation results at the Queensdale Well and the Arkell Well 1
result in a Significant Risk level being assigned to the Groundwater vulnerable area A and the
surface water vulnerable area. According to the report the allocated rates for these two wells
account for less than 5% of the total allocated rates for all of the water sources in the City of
Guelph system.

ARL Groundwater Resources Ltd. Guelph & Guelph/Eramosa Tier 3 - Water Budget and Local
Ayr, Ontario Area Risk Assessment Draft Final Report (January 2017)



Ministry of the Environment
and Climate Change

Source Protection Programs
Branch

14" Floor
40 St. Clair Ave. West
Toronto ON M4V 1M2

MEMORANDUM

Ministére de I'Environnement et de
I’Action en matiere de changement
climatique

Direction des programmes de protection
des sources

14° étage

40, avenue St. Clair Ouest

Toronto (Ontario) M4V 1M2

Date: March 23, 2017

TO: Martin Keller,
Project Manager, Lake Erie Source Protection Region

FROM: Kathryn Baker. P.Geo.
Hydrogeologist

_f\y_>
Zﬁ’ Ontario

SUBJECT: Acceptance of the Guelph — Guelph Eramosa Township Tier 3 Water Budget &
Local Area Risk Assessment

This memorandum confirms that the Ministry of the Environment and Climate Change has
accepted, on behalf of the Province, the Guelph — Guelph / Eramosa Township Tier 3 Water
Budget and Local Area Risk Assessment Report and the associated Municipal Peer Review and
Peer Review Record documentation for the City of Guelph and Guelph / Eramosa Township

municipal systems.

Source Protection Programs Branch would like to acknowledge the tremendous level of effort
and many years of dedication from source protection authority staff, municipal representatives

and consultants to produce this important technical report.

| look forward to continuing to work with the project team on the Risk Management Measures

Evaluation Process.

Sincerely,

Kathryn

Copy:

Dave Belanger, Water Supply Program Manager, City of Guelph

Harry Niemi, Director of Public Works, Guelph / Eramosa Township
Kyle Davis, Risk Management Official, Wellington Source Water Protection
Scott Bates, Ministry of Natural Resources and Forestry
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