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Glossary of Abbreviations 

Blackport Blackport Hydrogeology Inc. 

Burnside R.J. Burnside & Associates Limited 

CofG City of Guelph 

Erin Town of Erin 

GET Township of Guelph/Eramosa 

GRCA Grand River Conservation Authority 

Harden Harden Environmental Services Ltd. 

LESPR Lake Erie Source Protection Region 

Local Area Wellhead Protection Area related to water quantity 

Matrix Matrix Solutions Inc. 

MOECC Ministry of the Environment and Climate Change 

MNRF Ministry of Natural Resources and Forestry 

Peer Reviewers Provincial Peer Reviewers 

Puslinch Township of Puslinch 

RMMEP Risk Management Measures Evaluation Process 

RMOW Regional Municipality of Waterloo 

RMO Risk Management Official 

SAAD Safe Additional Available Drawdown 

Wellington County of Wellington 

WHPA Wellhead Protection Area 

WSWP Wellington Source Water Protection 

WQRA Water Quantity Risk Assessment 
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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 
Jan/08/14 

Series of e-mails between GRCA, GET, CofG, Matrix, WSWP and Wellington 
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 
Jun/05/14 

Series of e-mails between Matrix and GET to obtain approval to incorporate GET 
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 22nd, 
25th and 28th) 

 

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 
quantity 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.  
 
On June 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 
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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 

On June 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 

  

 























































































































































1

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, I 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 
  
  

  
  
  
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 
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Municipal Peer Review Comments  

(GET, Puslinch and Erin) 

 

July 28, 2014 through June 19, 2015 

  

 

















































































































1

Martin Keller

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

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

Start: Fri 2015-02-13 10:00 AM
End: Fri 2015-02-13 12:30 PM
Show Time As: Tentative

Recurrence: (none)

Meeting Status: Not yet responded

Organizer: Kyle Davis

I 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 

 Guelph/ Eramosa 
 Puslinch 
 Erin 

  
3/ Discussion 
  
4/ Next Steps 
  

























































Appendix C 

 

 

Response to Municipal Peer Review 
Comments  

 

June 25, 2015 through May 17, 2016 

 















































































































































































































 

Appendix D 

 

 

Concluding the Municipal an Provincial Peer 
Review Process  

 

June 15, 2016 through March 2017  

  

 



 

 

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. I 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 
questions 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. 



 
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. 
 
 

mailto:mkeller@grandriver.ca


 

 
 

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 

 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 
 
 
9:30 to 9:40 Introductions/Meeting Objectives/Meeting format (W. Wright-Cascaden) 
 
9:40 to 11:00 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 
 
11:00 to 12:00 Revised WQRA results and WHPA-Q1 mapping 
 
 Presentation (Matrix) 
 Discussion (All) 
 
12:00 to 12:30 Summary and next steps (M.Keller) 
  
 



 

 

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 

2. Expression of Bedrock Valley on east side of Guelph 

3. Eramosa Formation Aquitard 

4. Collection of necessary data in 2016 to address concerns regarding potential water 

loss to Eramosa River  

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 III 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 

1. Request to present comment to Provincial Peer Review Team 

2. Disagree with commencement of RMMEP at this time 

3. Clarification on access and ownership of Tier 3 model 

4. December 31, 2017 deadline to complete RMMEP too rushed 

5. 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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June 15, 2016

Study Area

� Study Area Figure with Guelph 

municipal wells

40 km x 60 km

2400 km2 = 240,000 Ha
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WHPA-Q1

Groundwater Vulnerable Areas

IPZ-Q

Surface Water Vulnerable Area
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June 15, 2016

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

WHPA-Q1

Groundwater Vulnerable Areas
20 km x 27 km

� 40,000 Ha
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Eden Mills Location

Millpond Association

June 2013 – Oct 2013
9 dates (June 12th to Oct 29th)

Losses between Station 1 and 3

139 to 531 L/s

1.5 km reach

Loss: 139 to 531 

L/s (avg. 340 L/s) 
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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

Eramosa River at Eden Mills

� Conceptual model 

- groundwater 

discharge locations

Rockwood

Eden

Mills

Arkell

Eramosa

Brucedale

Cold water (gaining)

Cool water (gaining/losing)

Warm water (losing)

Dries to standing pools

Dries completely 

from Stantec 1999
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� Coward and Baruch 

1978 data

� Groundwater 

discharge to N branch 

of Blue Springs Creek

Eramosa River at Eden Mills

Discharge

Discharge

Discharge

Recharge

Recharge

from Stantec 1999

9 dates (June 12th to Oct 29th)

Losses between Station 1 and 3:
139 to 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)

Millpond Association

June 2013 – Oct 2013

Net Streamflow Increase

Gains: 269 to 1,235 L/s 

(avg. 750 L/s)

Gains: -31 to 1,025 L/s 

(avg. 407 L/s)

Loss: 139 to 531 L/s 

(avg. 340 L/s) 

3km to Gauge
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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 1.1 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 1.37 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 12.1 34.6 33.9 19.1 23.1 53.3 11.4 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 Assessment

GRCA Gauge at Watson Rd m3/s 5.9 1.37 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

Cross-Section

7.5 km section
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Cross-Section

Gasport Fm.

Overburden

Lower Bedrock (Rochester, Irondequoit, Rockway…)

Overburden

Eden 

Mills

Arkell

Wells

Glen 

Collector

Groundwater flow directions

Horizontal Scale

0 600m

Vertical Scale

0 50m

V.E = 20x

7.5 km long section

Cross-Section – Heads

Lower Bedrock (Rochester, Irondequoit, Rockway…)

Overburden

Arkell

Wells

Glen 

Collector

Groundwater flow directions

Loss of 100 to 500 L/s from Eramosa R at Eden Mills; Matrix 

conceptual model has this loss returned to Eramosa R and/or 

Blue Springs Creek. Observed water levels support flow towards 

the Eramosa R and Blue Springs Creek. 

345 m asl

326 m asl

322 m asl 320 m asl

319 m asl

318 m asl

Gasport Fm.

Overburden

Eden 

Mills

Horizontal Scale

0 600m

Vertical Scale

0 50m

V.E = 20x

7.5 km long section



15/06/2016

10

Arkell Study - May 2007

Heads – Shallow and Deep
Shallow Deep

320.44

319.01

323.33

323.16

326.15

320.52

(0.08)

318.96

(-0.05)

323.01 

(-0.32)

322.8

(-0.36)

317.79

(-8.36)

Arkell Daily Pumping 2007 - 2014

Year Daily Pumping (m3/d)

2007 12,240

2008 11,900

2009 9,110

2010 11,960

2011 20,770

2012 22,580

2013 23,230

2014 20,100

Average 16,640

Tier 3 Study Year
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Arkell Studies - Deep Bedrock Heads

2007 vs 2014
May 2007

320.52

318.96

323.01

322.8

317.79

Aug. 2014

320.08

(-0.44)

318.53

(-0.43)

322.46

(-0.55)

323.44

(0.64)

313.61

(-4.18)

Shallow and Deep Water Levels

Vertical Gradient

Pumping

Arkell OTP - Dec 2010 to Sept 2014
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Shallow Water Levels

Vertical Gradient

Pumping

Deep Water Levels

Arkell OTP - Dec 2010 to Sept 2014

Shallow and Deep Water Levels

Vertical Gradient

Pumping

Arkell OTP - Dec 2010 to Sept 2014
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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 km2

– 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 

upstream of Watson Rd.

GAWSER Streamflow Calibration

� GAWSER Surface Water model must 



15/06/2016

14

Eramosa Above Guelph Streamflow Comparison

Simulated & Observed 1990-2005, vs. 2006-2015

� GAWSER Surface Water model must 

FEFLOW 

Groundwater

Baseflow 

Calibration
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Blue Springs

Creek Gauge

Eramosa River

at Watson Gauge

500 L/s

Model Simulated
B

a
se

fl
o

w
 L

/s

Blue Springs

at Confluence

Field Measured August 10, 2014 

(Stantec, 2015)

Model Simulated (Matrix, 2014)

Heads Comparison – Field Measurement vs Model Simulated
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Interpreted Groundwater Flow – Gasport Fm

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)
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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

~500 m

WHPA-Q1

WHPA-Q1 

100L/s Scenario

Field Measured August 10, 2014 

(Stantec, 2015)

Model Simulated (Matrix, 2014)

Heads Comparison – Field Measurement vs Model Simulated
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100 L/s Gasport Recharge - Heads

Head at Water Source ~410m

200 L/s Gasport Recharge
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

~600 m

WHPA-Q1

WHPA-Q1 

200L/s Scenario
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200 L/s Gasport Recharge - Heads

Head at Water Source ~500m

500 L/s Gasport Recharge
Eramosa at Watson

Gauge +470 L/s

(94% returns)

66% Appears at Eden Mills

11% D/S of Eden Mills

18% In Blue Springs Creek

~1000 m

WHPA-Q1

WHPA-Q1 

500L/s Scenario
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500 L/s Gasport Recharge

~1000 m

WHPA-Q1

WHPA-Q1 

500L/s Scenario

500 L/s Gasport Recharge

Head Water Source ~760m
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Gasport Recharge Impact at Arkell 1
Scenario Change in Drawdown

100 L/s recharge to Gasport 0.0 m

200 L/s recharge to Gasport 0.0 m

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) This is 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)

2) 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?

3) 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)

4) Head gradients necessary to drive deep recharge are 
not observed in the field
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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

June 15, 2016

DRAFT FOR DISCUSSION ONLY
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GET Municipal (Burnside) Review

– 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.

� Burnside Comment 2 – Expression of the Bedrock Valley on 

East Side of Guelph

2014 DRAFT

GET Municipal (Burnside) Review

� 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

PREVIOUS (2011) DRAFT
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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 2016 Bedrock Surface

� 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

� Matrix has different 

conceptual model

– Fluvial or combination of 

glacial and fluvial erosion
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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*

� Bedrock > 300 million years 

old; oldest overburden 

sediments ~35,000 years old

� Are we confident ONE river 

carved the valley in ~300 

million years?

Raw data

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?

Fluvial

Subglacial

Supraglacial
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June 15, 2016

WHPA-Q1

Groundwater Vulnerable Areas

20 km x 27 km

� 40,000 Ha
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WHPA-Q1 vs Operational/Testing Drawdown

� 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)

� Differences between hydraulic testing and WHPA-Q1
– 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)

01/04/2016 DRAFT FOR DISCUSSION ONLY

WHPA-Q1 

Drawdown 

Sensitivity 

How does the 

drawdown from 

the various well 

fields contribute 

to the WHPA-Q1 

drawdown?
1,572

3,000

329

2,396

206

19,600

22,700

Burke

6,000

Quarry

~8,000

Future Rates in m3/d
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Nestle Drawdown 

2,396

1m

Future Rates in m3/d

Arkell, Nestle Drawdown 

2,396

22,700

1+1m

Future Rates in m3/d
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Central Guelph, Arkell, Nestle Drawdown 

2,396

19,600

22,700

1+1m

1+1m

Future Rates in m3/d

Quarry, Cambridge, Nestle Drawdown 

2,396

~8,000

27,170

Future Rates in m3/d
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Drawdown at Burke Well (6,000 m3/d)

Transient WHPA-Q1 Evolution 

� Is 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?

� 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).

Drawdown at Burke Well (6,000 m3/d)

Transient WHPA-Q1 Evolution 

Time Burke

3 days 2.0

35 days 3.3

80 days 4.0

6 months 4.7

1 year 5.2

2 years 5.7

3 years 5.9

4 years 6.1

5 years 6.2

10 years 6.5
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Burke Well

MW06-10A – 2.8 km to SE

Time Burke

MW06-10A 

(2.8 km SE)

GSTW03-08 

(3.2 km S)

3 days 2.0 0.0 0.0

35 days 3.3 1.3 1.0

80 days 4.0 2.4 2.0

6 months 4.7 3.3 2.8

1 year 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

10 years 6.5 4.8 4.2

GSTW3-08 – 3.2 km to S

Drawdown at Burke Well (6,000 m3/d)

Transient WHPA-Q1 Evolution 
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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, Ilona 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: 

 Outline 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 
 
NOTE:  Peer Reviewer questions and comments have been highlighted in bold text. 
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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 
questioned 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 
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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 
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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 III 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 I and II 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. 



 

 
 

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 N0B 1M0 
 
 

Agenda 
 
Meeting Objectives: 

 Outline 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 
 
 
9:00 to 9:10 Introductions/Meeting Objectives/Meeting format (W. Wright-Cascaden) 
 
9:10 to 10:30 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 
 
10:30 to 11:30 Revised WQRA results and WHPA-Q1 mapping 
 
 Presentation (Matrix) 
 Discussion (All) 
 
11:30 to 12:00 Summary and next steps (M.Keller) 
  
 



 

 

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 

1. Surface Water Leakage into Bedrock Aquifer (no further discussion needed) 

2. Expression of Bedrock Valley on east side of Guelph (no further discussion needed) 

3. Eramosa Formation Aquitard 

4. Collection of necessary data in 2016 to address concerns regarding potential water 

loss to Eramosa River (confirm discussion outcome) 

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) (no further discussion 

needed) 

2. Influence of other drawdowns - Nestle/Burke/Aberfoyle (confirm discussion outcome) 

3. Treatment of 20% reduction of water taking during Level III Low Water Response 

Condition (confirm discussion outcome) 

4. Reduction of Significant Water Taking – Guelph Limestone Quarry (confirm discussion 

outcome) 

 

Other Wellington Source Water Protection (WSWP) Comments – Letter Dated May 17, 2016 

1. Request to present comment to Provincial Peer Review Team 

2. Disagree with commencement of RMMEP at this time 

3. Clarification on access and ownership of Tier 3 model 

4. December 31, 2017 deadline to complete RMMEP too rushed 

5. 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 

6. Uncertainty level and significant risk level assignment (Arkell)  
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June 30, 2016

June 30, 2016



06/15/2016

2

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

•Initiated – June 
2013

•Conceptual and 
Numerical 
model updates

•Characterized 
Municipal Wells

Guelph / GET 

Risk 
Assessment

•Peer Reviewed 
– July 2014

Wellington 

County 
Review

• Initiated –
July 2014

• Comments 
Received –
June 2015

• Updates 2016

Updates Since 2014 Risk Assessment

1. Inclusion of Rockwood Well 4 in Risk Assessment

2. Revision of Allocated Rates for Rockwood

3. Revision of Safe Available Drawdown for Rockwood and 

Hamilton Drive Wells

4. Removal of Vinemount Fm. East of Rockwood

5. Calibration of Rockwood Wells 3 and 4

6. Calibration of Nestle Waters Well in Aberfoyle

7. Removal of 2 expired/non-existent permits in Puslinch

8. 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
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3. Revision of Safe Available Drawdown 

for Rockwood and Hamilton Drive Wells

� Previous estimates used sparse manual WL data

� 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

� Automatic WL recorder data was reviewed and new 

average WLs and SAAD values estimated

� Use Operating Low WL 20142014 NewNew
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Rockwood Well 3

333.9 m

2009/2010

331 m

Average  Water Level

Operating Low Water Level

331 m (RJB)

322.3 m (RJB) 8.7 m (RJB)

Rockwood Well 3
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331 m

317.7 m

13.3 m

Rockwood Well 3

“Current Conditions” Water 

Level ~ 354 m (0 m3/d)
33.0 m (minus 

Well Losses) 

SAAD 

Recommended

Rockwood Well 4
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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)

� 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

Shifts the southeastern border of 

the 2 m contour ~900m to the 

north at the maximum

Provided by Harden

Previous Vinemount Fm. Extents vs. Telford, M15
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DRAFT FOR DISCUSSION ONLY

OGS BH - Gasport at Top

M15 - Gasport at Top

“Black Rock”

Interpreted Vinemount

Updated Area

West-East Cross-section
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West-East Cross-section

Previous

Updated

Gasport

Gasport
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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 Kv ranged from 3 to 8 x 10-8 m/s)

4. Refinement of K values in the Gasport based on transient 

calibration to constant rate tests at Well 4 and Well 3

Hydraulic Conductivity in Middle Gasport (Kxy)

3 × 10-5 m/s

1 × 10-5 m/s

3.2 × 10-5 m/s

4 × 10-4 m/s

4 × 10-4 m/s
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DRAFT FOR DISCUSSION ONLY

Hydraulic Conductivity (Kxy) near Rockwood Well 4 

in Reformatory Quarry – Upper Gasport (Kxy)

01/04/2016

2 × 10-5 m/s

2 × 10-6 m/s

3-day Constant Rate test of 

Rockwood 4

- early 2015

- Rate = 1,244 m3/d

- Excellent fit at RW 4

- Excellent fit in MWs within 

same bedrock units, 

shallower units and at 

Hidden Quarry at a 

distance

Well 4 Calibration
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3-day Constant Rate test of 

Rockwood 3

- May 2002

- Rate = 1,175 m3/d

- Excellent fit at RW 3

- Good fit in other MWs 

(deep and shallow)

Well 3 Calibration

6. Calibration of Nestle Waters Well in 

Aberfoyle

� 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

� Local-scale calibration to 40-day constant rate test to ensure 
representative local, well-field scale response to pumping
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� Location of Nestle well

� Vertical position of well

� Refinement of numerical mesh surrounding TW3-80 to capture 
steep hydraulic gradients

� Refinement of K values applied in the Goat Island unit

01/04/2016 DRAFT FOR DISCUSSION ONLY

Updates to Model for Nestle Well

01/04/2016 DRAFT FOR DISCUSSION ONLY

Kxy in Goat Island

5 × 10-6 m/s

2 × 10-4 m/s

Updates to Model



06/15/2016

14

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

01/04/2016 DRAFT FOR DISCUSSION ONLY

Confidential Information Removed

7. Removal of 2 expired/non-existent 

permits in Puslinch

� Kraus Nurseries and Kats Okashimo Fish Farm PTTWs 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. 
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8. Dolime Quarry Representation and Update

� Received FEFLOW model with 
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 
feature in Middle Gasport, 
improving connection 
between quarry and 
municipal wells to NE

Quarry update area

Dolime Quarry Representation and Update

Previous
Quarry

constant head BC representing quarry pond sump elevation = 290 m asl

Update
Quarry

Higher 

K

Higher 

K

Lower K

Window in 

Vinemount
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Dolime Quarry Representation and Update

Gasport Previous

Higher 

K

Higher K

Approximate position of quarry

Gasport Update

Lower K

Planar discrete feature

Quarry update area

Transient Verification (1997 – 2005)

Original

Update
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Transient Verification (1997 – 2005)

Original

Update

June 30, 2016
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WHPA-Q1

� Previous – Pink

� Revised - Blue

Rockwood Well 4

27/03/2017 DRAFT FOR DISCUSSION ONLY

Well Name

Safe Additional Well 

Drawdown (inc. Well 

Losses)

FEFLOW Groundwater Model Scenario Drawdown (m)

Average Climate Drought

G(1) G(2) G(3) D H(1) H(2) H(3)

Recharge 

Reduction, 

Increased 

Demand

Increased 

Demand

Recharge 

Reduction

Existing 

Recharge, 

Demand

Recharge 

Reduction, 

Increased 

Demand

Increased 

Demand

Recharge 

Reduction

City of Guelph

Arkell 1 1.9 0.2 0.2 0.0 1.3 1.8 1.8 1.3 

Arkell 14 10.9 7.6 7.5 0.1 1.1 10.2 10.2 1.2 

Arkell 15 11.1 7.6 7.6 0.1 1.2 10.3 10.3 1.2 

Arkell 6 14.4 7.3 7.3 0.1 1.1 9.9 9.9 1.2 

Arkell 7 12.7 7.2 7.2 0.1 1.2 9.8 9.8 1.2 

Arkell 8 10.4 7.4 7.3 0.1 1.2 9.8 9.8 1.2 

Burke 4.3 1.3 1.0 0.3 2.9 4.1 4.0 3.0 

Calico 17.3 6.1 6.0 0.1 1.1 6.8 6.8 1.2 

Carter Wells 2.3 0.7 0.6 0.1 1.1 2.0 2.0 1.1 

Clythe Creek 13.7 9.3 9.2 0.1 1.2 10.9 10.9 1.2 

Dean Ave. 10.0 4.3 4.3 0.1 1.0 5.6 5.6 1.0 

Downey Rd. 13.6 4.4 4.2 0.2 1.3 5.8 5.8 1.4 

Emma 4.7 - 1.6 - 1.8 0.1 1.3 4.0 3.9 1.3 

Helmar 7.9 3.8 3.7 0.1 1.1 5.6 5.6 1.1 

Membro 11.8 4.6 4.6 0.1 0.8 5.7 5.7 0.8 

Paisley 15.2 4.6 4.3 0.2 1.4 7.4 7.3 1.5 

Park 1 & 2 8.5 3.2 3.1 0.1 1.3 7.1 7.0 1.3 

Queensdale 11.4 15.1 14.8 0.3 1.5 14.2 14.0 1.7 

Sacco 29.4 10.7 10.4 0.2 1.7 12.3 12.2 1.8 

Smallfield 39.9 11.7 11.4 0.6 2.2 13.3 13.2 2.3 

University 13.4 4.3 4.2 0.1 1.3 5.7 5.7 1.4 

Water Street 9.3 5.8 5.7 0.1 1.1 7.3 7.3 1.1 

Rockwood

Station Street Well 1 14.7 2.8 2.7 0.0 1.7 4.5 4.5 1.8 

Station Street Well 2 14.4 2.8 2.7 0.0 1.7 4.5 4.5 1.8 

Bernardi Well 3 12.8 3.3 3.1 0.0 8.3 12.3 12.3 8.5 

Rockwood Well 4 32.7 9.4 9.2 -0.2 5.1 16.4 16.3 5.4 

Hamilton Drive

Cross Creek Well 13.3 1.7 1.6 0.1 1.2 3.0 2.9 1.2 

Huntington 10.4 1.5 1.4 0.1 1.2 2.7 2.7 1.2 
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Maximum Drought Drawdown
Changes at Guelph Wells and RW/HD:

Well Name

Safe Additional 

Available 

Drawdown 

(inc. Well 

Losses)

Previous 

Simulated 

Maximum 

Drawdown  

(m)

New 

Simulated 

Maximum 

Drawdown  

(m)

City of Guelph

Arkell 1 1.9 1.8 1.8

Burke 4.3 3.9 4.1

Carter Wells 2.3 2.1 2.0

Emma 4.7 4.2 4.0

Queensdale 11.4 7.6 14.2

Water Street 9.3 8.6 7.3

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

Hamilton Drive

Cross Creek 13.3 2.9 3.0

Huntington 10.4 2.6 2.7

revised

New

Exceeds SAAD

Less than

1 m SAAD 

Remaining

Queensdale – Drought Scenarios
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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 = 5 x 10-4 m/s

– new K = 1 x 10-4 m/s

Queensdale

E

W

K = 5 x 10-4 m/s

Gasport Previous

Queensdale Well and the Quarry Update

Approximate position of quarry

Queensdale

W

E

Gasport Updated

K = 1 x 10-4 m/s
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Previous

Updated

W EQuarry

K = 5 x 10-4 m/s

K = 1 x 10-4 m/s

Queensdale Well and the Quarry Update –

Geologic Representation

Previous

New

W EQuarry

Queensdale Well and the Quarry Update – Water 

Table Representation
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Arkell 1 – Drought Scenarios

Arkell 1 – Safe Available Drawdown 

Calculation
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Impacts to Other Water Uses
Reduced Groundwater Discharge (>=10%)

Surface 

Water 

Course

Description

Previous 

Baseflow

Reduction % 

[Scenario

G(2)]

Previous         

Risk Level

New     

Baseflow

Reduction % 

[Scenario

G(2)]

New              

Risk Level

Blue Springs 

Creek

South Branch 

– At 28th Side 

Rd.

30 % Significant 27 % Moderate

Chilligo/Ellis 

Creek

At Kossuth Rd. 10 % Low 10 % Moderate

At Wellington 

Rd. 32
39 % Significant 32 % Moderate

Hanlon Creek

At Waterfowl 

Park
13 % Moderate 22 % Moderate

At Hwy 6 9 % Moderate 15 % Moderate

South Trib. At 

Hwy 6
17 % Low 31 % Moderate

Torrance 

Creek
At Stone Rd. 41 %

None             

(not 

coldwater)

41 %

None             

(not 

coldwater)

Questions / Discussion
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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

Tier Three Risk 
Assessment

Grand River 
Assessment Report

Threats Ranking and 
Risk Management 

Measures Evaluation 
Process; Draft Threats 
Management Strategy

Source Protection 
Plan; Policies
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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, Ilona 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: 

 Outline 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 
 
 
NOTE:  Peer Reviewer questions and comments have been highlighted in bold text. 
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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) 

 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) 

 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. 

 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?  

 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)  

 D. Smikle indicated that this issue will be addressed as part of the WQRA update. 

Surface Water Leakage into bedrock aquifer/Eramosa River as Groundwater discharge Zone 
(R.J. Burnside and Harden concern #1) 

 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.   
 

 The Peer Reviewers expressed that they received sufficient information to 
comment.    

Additional discussion around water loss at Eden Mills  

 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 
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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-Q1 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 
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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 III Low Water Response Condition 
(Harden concern #3)   

 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.  
 

 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)   

 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)   

 K. Davis noted that the concern was being addressed through the meeting.  

 Committee confirmed that no further discussion was needed. 

Disagree with commencement of RMMEP at this time (Wellington Source Water Protection 
(WSWP) concern #2) 

 See discussion under WSWP #4 

Clarification on access and ownership of Tier 3 model (WSWP concern #3) 

 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)  

 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. 

 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.   

 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.   
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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)  

 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. 
 

 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.  
 

 T. Lotimer indicated that in his opinion, Matrix had not overstated the case to 
push Arkell-1 into the significant risk level. 
 

 H. Whiteley indicated there appeared to be justification for lowering the Safe 
Available Drawdown, triggering the significant risk level in drought scenarios. 
 

 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:  

1. Inclusion of Rockwood Well 4 in Risk Assessment  
2. Revision of allocated rates for Rockwood 
3. Revision of safe available drawdown for Rockwood and Hamilton Drive wells  
4. Removal of Vinemount formation east of Rockwood  
5. Calibration of Rockwood wells 3 and 4  



 
 

6 
 

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: 
 

 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) 

 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) 

 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 
N0B 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 15th, 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 15th 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, I 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 I 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, I would recommend that the Tier 3 process continue 

on schedule and that the combined WHPA-Q1 appears reasonable.  
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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. I 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 

 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 

 Representation in the model of Rockwood-area buried valley 

 Influence of pumped wells south of Guelph on WHPA-Q1 boundary 
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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: 

 Removal from model of Vinemount  aquitard layer for area east of Rockwood 

 Inclusion of Rockwood Well 4 in risk assessment  and calibration of Rockwood wells 3 and 4 in 

model 

 Revision of allocated rates for Rockwood and revision of safe available drawdown for Rockwood 

and Hamilton Drive wells 

Guelph/Puslinch Area 

 Calibration in model of Nestle Waters well in Aberfoyle  

 Removal of expired water-taking permits in Puslinch 

 Update model for Dolime quarry representation 

 Recalibration of City of Guelph wells for drawdown  

 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 I 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. 
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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 

 

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. I 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/ I 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. I 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. I 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. I 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, N0B 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/








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,
I stayed at home today to get caught up on things and went through the edits to the final Guelph-
Eramosa Tier 3 Report.
I believe that the team has addressed all of the suggestions I had provided and I do not have any
additional comments at this time and I recommend acceptance of this final version of the report.

Best regards,
Dave Rudolph
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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 
 
I 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 I 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. 
 
I attach recommendations I 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 

 

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 to 
 applicable cold water streams 
 
p 29   Within the Study Area, the Vinemount Member was interpreted to have been removed by 
 erosion eroded, 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 in as shown by the 
 presence of a strong  large vertical gradients of potential. 
 
p.86   Estimates of the water budget components were examined for the Upper Speed River 
 Assessment Area and 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.          Guelph & Guelph/Eramosa Tier 3 - Water Budget and Local 

Ayr, Ontario                Area Risk Assessment Draft Final Report (January 2017) 

ARL Groundwater Resources Ltd. 
13 Douglas Drive 

Ayr  ON  N0B 1E0        (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. 

 

 

 

 
  



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. 



 

Ministry of the Environment 
and Climate Change 
 

Source Protection Programs 
Branch 

14th Floor  
40 St. Clair Ave. West 
Toronto ON   M4V 1M2 

 

Ministère de l’Environnement et de 
l’Action en matière de changement 
climatique  

Direction des programmes de protection 
des sources 

14e étage 
40, avenue St. Clair Ouest 
Toronto (Ontario)  M4V 1M2 

 

 
M E M O R A N D U M   
 
Date:  March 23, 2017 
 
TO:   Martin Keller,  
    Project Manager, Lake Erie Source Protection Region   
         
FROM:  Kathryn Baker. P.Geo. 
    Hydrogeologist 
     
 
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. 
 
I 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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