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STANTEC CONSULTING LTD.
100-300 Hagey Boulevard, Waterloo ON  N2L 0A4

Peer Review of Scoped Hydrogeological Assessment for Proposed Zoning By-Law Amendment and 
Draft Plan of Vacant Land of Condominium 19-59 Lowes Road West, Guelph

Cole Engineering Comments

1. Background

It is understood that the study area is in a recharge area of the Hanlon Creek Subwatershed southeast of
several first-order tributaries of Hanlon Creek. Groundwater flows in a westerly direction towards the
Hanlon Creek Provincially Significant Wetlands (PSW). Based on Ontario Geological Survey (OGS) mapping,
the study area and nearby PSW are located within an area of relatively coarse-grained outwash sand and
gravel deposits. As a result, recharge rates across the area are interpreted to be high. Downgradient of
the site, groundwater discharge to streams and wetland is interpreted to occur. The thermal regimes of
the nearby tributaries are uncertain.

An application to amend the Zoning By-law was received for the properties municipally known as 19, 29,
35, 41, 51, and 59 Lowes Road West from Reid’s Heritage Homes to change the zoning from the current
“Residential Single Detached” (R.1B) Zone to a “Specialized Residential Cluster Townhouse” Zone to
permit a sixty unit cluster townhouse development. The existing six single detached dwellings are
proposed to be demolished to accommodate the proposed development.

The proposed development of the Study Area will be fully serviced with municipal sewers and water
supply. The stormwater management concept also includes a network of infiltration trenches and swales.
We understand that the proposed SWM pond is designed to outlet into a Provincially Significant Wetland.  
Concerns related to the application include whether the proposed SWM pond will function effectively in
the current location, due to a relatively high groundwater table and grading constraints, and whether it is
feasible to maintain the pre- and post-development recharge rates without causing groundwater
mounding and exacerbating nearby basement flooding and/or sump pump pumping issues associated
with a high water. In addition, there was some concern expressed that any increase in runoff post development 
may negatively impact the Hanlon Creek SWP (PSW) and/or result in additional
channelization for the existing outfalls and associated channels.

Cole Engineering Group Ltd. (COLE) is pleased to provide you with this letter that outlines the results of
our Peer Review of the Scoped Hydrogeological Assessment conducted for the proposed Zoning By-law
Amendment and Draft Plan of Vacant Land Condominium at 19-59 Lowes Road West, Guelph as well as
relevant associated reports.

It is our understanding that studies were submitted in support of proposed Zoning By-law Amendment
and Draft Plan of Vacant Land Condominium at 19-59 Lowes Road West, Guelph Proposed Development
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2. Reports Reviewed
The following documents were included in this peer review:

The stated depth to groundwater was 1.1 to 4.8 mbgs. This is inconsistent with the Stantec’s SWM 
Brief that states the minimum depth of groundwater below ground surface is 1.46 m. The depth to 
shallow groundwater should be confirmed and reviewed against all proposed design elevations 
etc.  Further, ongoing monitoring of groundwater levels should be continued to include at least 
one more freshet.

Reference has been deleted in Stantec's report; Monitoring continued through 2018 spring.

3.1  Hydrogeology Report

• Scoped Hydrogeology Study, Lowes Road, Guelph, Ontario (Englobe, May 2017);
• Lowes Road Property (19, 29, 35, 41, and 59 Lowes Road), Guelph, Functional Servicing Report,
Stantec, May 2017 (revised));
• Soil Infiltration Testing, 19-59 Lowes Road, Englobe September 2017;
• Soil Infiltration Testing, 19-59 Lowes Road, Englobe November 2017;
• Groundwater Mounding Assessment, 19-59 Lowes Road, Englobe, November 2017;
• 19-59 Lowes Road – Zoning By-law Amendment Revised Infiltration and Water Balance
Calculation, (Stantec, November 2017);
• 15-59 Lowes Road, City of Guelph, Scoped Environmental Impact Study Report, Aboud &
Associates, May 2017;
• 15-59 Lowes Road, City of Guelph, Scoped EIS Addendum Report, Aboud & Associates,
November 2017; and,
• Response matrix, January 19, 2018.

The comments presented herein have been updated from those provided on December 22, 2017 based
on a meeting with City staff and the proponent on January 19, 2018, and the associated meeting notes /
response-matrix provided by the proponent.

The primary focus of this peer review were the hydrogeology-related studies, and consideration of the
supporting studies and information including the Functional Servicing Report (FSR), the Stormwater
Management (SWM) Brief, and the revised Infiltration and water balance report. The peer review
comments provided below are not intended to represent a complete peer review of all the reports
outlined above.

Peer review comments are provided in the following subsections.

Description

Comments dated February 16, 2018 - Steve Davies, Senior Hydrogeologist, 
Tara Harvey, Environmental Specialist, and Timothy Ng, Water Resources Designer

The Englobe May 2017 report was reviewed and the comments are provided:

3. Peer Review Comments
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This has been corrected. Drawing 7 in the hydrogeology study is Shallow groundwater contours. 
Drawing 10 is average annual recharge. 

Monitoring continued through 2018 spring.

Description

2. Due to the shallow groundwater on site and the significance of the groundwater table with 
respect to the design of the SWM facility, infiltration galleries, basement foundations etc., it would 
be preferable to have groundwater spanning more than one spring freshet (typically during the 
months of March and April). This was discussed further in the January 19, 2018 meeting and the 
proponent committed to complete additional groundwater monitoring to include, at a minimum, 
the spring 2018 season.

A groundwater flow map and an interpolated depth to groundwater map would be helpful in 
understanding the site’s hydrogeology and potential hydrogeological sensitivities. In addition, a 
larger-scale groundwater flow map using information from the MOECC water well record 
database, and the site data would enable a better understanding of the regional 
hydrogeological context. The proponent subsequently provided a groundwater flow map in 
January 2018. This should be included in a revised report. Further, the groundwater flow map 
provided in January did not extent into the area of the nearby neighboring wetland. As stated in 
our December letter, a regional groundwater flow map (using the best available data) would be 
helpful to better understand the regional hydrogeological setting. Similarly, a depth to 
groundwater map would be very informative in understanding areas with potential basement 
flooding  susceptibility or areas of potential groundwater discharge.

Groundwater contours for the site were orginally provided on Drawing 2. A new drawing (No. 7 in 
the hydrogeology study) depicts the interpreted groundwater contours based on the May 9, 2018 
measured water levels from the site and adjacent site. A new drawing (No. 8 in the hydrogeology 
study) depicts the inferred groundwater flow map utilizing MOECC water well records within the 
vicinity of the site. A new drawing (No. 9 in the hydrogeology study) depicts the minimum 
measured depth to groundwater for the existing conditions. We note the site is proposed to be 
filled in order to maintain a minimum 1.0 m separation.  

Section 6.3.1 report makes reference to groundwater contours being illustrated on Drawing 6;
however, Drawing 6 appears to be interpolated recharge, not groundwater contours.

Considering the proximity to the nearby wetland features, some discussion of potential 
groundwater dewatering water quality and quantity issues is warranted, which can be further 
refined and discussed at the detailed design phase. Groundwater chemistry should be 
compared to the applicable surface water criteria (i.e., PWQO) to determine if there may be 
water quality impacts resulting from discharge of pumped groundwater to the natural 
environment during any future construction dewatering. The January 2018 response-matrix 
indicated that dewatering chemistry and disposal requirements will be dealt with as detailed 
design and makes reference to Section 7 of the May 2017 EIS, however, Section 7 doesn’t’ discuss 
dewatering.

Section 4.7 (dewatering considerations) of the hydrogeology study discusses mitigation measures 
for dewatering. 
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3.2   Groundwater Mounding

Infiltration Testing

The conclusions make reference to the long-term monitoring program that was completed for the 
duration on one year. One year of monitoring data does not constitute a long-term monitoring 
program. As noted in point #2, above, this was discussed further in the January 19, 2018 meeting 
and the proponent committed to complete additional groundwater monitoring to include, at a 
minimum, the spring 2018 season. 

Monitoring continued through 2018 spring.

Cumulative Zone of Influence provided on Drawing 102 in Englobe Reference P-0010233-0-08-305-
HD-L-0002-00, June 2018). 

It would be helpful if the zone of influence of groundwater mounding from all infiltration trenches 
be estimated to assess the potential interference with nearby properties.

Englobe conducted three infiltration tests at the approximate base elevation of the infiltration 
galleries. These three tests were conducted in different locations using a Guelph Permeameter. 
Methods used to calculate these infiltration rates were found to be adequate.

Description

Englobe’s November 2017 Groundwater Mounding Assessment report was reviewed and the following
comments are provided:

The methods used to determine groundwater mounding at the Site is considered adequate;  
however, the mounding calculations did not include the appropriate focused roof runoff volumes 
that would need to be infiltrated during storm events. This was discussed in the December 2017 
meeting and the January 2018 response suggested that roof runoff was included. The 
calculations should be redone to include the focused roof runoff (area of the roof contributing to 
each infiltration gallery X precipitation).

Groundwater mounding was re-analyzed based on the revised recommended design infiltration 
rates (Englobe Reference P-0010233-0-07-304-HD-L-0002-00, June 2018) and the anticipated 
volumes from the rooftops that will be directed to each corresponding CWC trench provided by 
Stantec (June 2018)

Englobe’s November 2017 Revised Soil Infiltration Testing was reviewed and the following comments are
provided:
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3.5 Safety factor was applied to provide design infiltration rate. Discussed in Englobe Reference 
160-P-0010233-0-07-304-HD-L-0002-00, June 2018

Stantec’s November 2017 Revised Infiltration and Water Balance Calculations was reviewed for issues
related to the water balance and comments are provided below:

We agree with that stated results that infiltration and runoff could increase in a post-development 
scenario based on the additional capture of runoff from rooftops and other impervious surfaces. 
The calculated numbers are expected to change if the infiltration rates were adjusted for the 
Factor of Safety as outlined above.

3.4  Water Budget

The revised infiltration rates were determined to be lower than those originally provided in the 
September 2017 report due to the use of a safety factor of 2.5, which was not originally applied. 
However, based on the TRCA Stormwater Management Criteria method outlined in Appendix C, 
Table C3, (TRCA 2012) a safety factor of 3.5 may be more appropriate given the range of 
estimated infiltration rates on Site. Further, the proponent did not follow the TRCA guidelines that 
indicate the testing be completed at the base of the proposed BMP and again at the lowest 
permeability unit within 1.5 m below that depth.

The proponent’s January 2018 response indicated that a SF of 2.5 seems sufficient based on their 
initial testing, which did not include 2 tests at different depths at each location. Following the 
TRCA guidelines, the SF is calculated as the ratio of the mean (geometric) measured infiltration 
rate at the proposed bottom elevation of the BMP to the rate in the least permeable soil horizon 
within 1.5 below bottom of the BMP. Based on this ratio a safety correction factor is selected from 
Table C3. Since the permeability of a horizon below the base was not determined, this analysis 
cannot be done. However, using the range of infiltration rates determined from the testing that 
was completed (geometric mean = 23.3 mm/hr; least permeable rate = 18 mm/hr; resultant ratio 
= 1.3), gives a SF of 3.5 according to Table C.3 of the guidelines. 

Recompleted insitu testing in May 2018 and applied 3.5 factor of safety. Discussed in Englobe 
Reference 160-P-0010233-0-07-304-HD-L-0002-00, June 2018

Based on the above, it is recommended that the infiltration testing be repeated following the 
TRCA guidelines, or a SF of 3.5 be adopted in the water balance calculations to allow for the 
uncertainty and range of infiltration rates actually measured across the site.

Description

Updated rates consistent with the Factor of Safety noted above have been used in these 
calculations.
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The January 2018 response memo state that impacts to the hydrology are not anticipated due to 
the buffering of the cultural meadow; however, no analysis supporting this opinion was provided.

As noted in the SWM Brief “Additional infiltration may be required during detailed design to 
reduce the total volume of runoff to the site outlet. Consultation with the City of Guelph and 
hydrogeologist is recommended before any additional infiltration is proposed to ensure flooding 
of downstream land owners is not exacerbated.” A review of the water balance within the FSR 
and SWM Brief does not appear to clearly indicate target water balance such that downstream 
flooding is not impacted and water to the downstream wetland is maintained. Please explain in 
the FSR how water balance will be achieved while not impacting downstream flooding 
conditions. 

Refer to section 3.3 Stantec SWM Report (2018) for flow control analysis and Section 4.0 of Stantec 
FSR (2018) regarding overland flow analysis . Also refer to section 3.3 and section 4.0 of Stantec 
SWM Report (2018) for discussion related to on-site water balance and feature based water 
balance respectively.

Refer to section 3.5 Stantec SWM Report (2018) and Section 2.3 of EIS Addendum (AA,2018). Peak 
flow rates from the site are less than target rates for all rainfall events so the peak flow rate at 
each site outlet should not increase from existing conditions. As expected, the duration of runoff 
at the outlets increases for all storms under proposed conditions due to development and peak 
flow attenuation in the SWM facility. There is a minimal increase in duration for the 25 mm event 
which accounts for 80-90% of annual rainfall volume and is typically considered the erosion and 
water quality storm event. As such, erosion to the downstream receiver is not anticipated. During 
larger, more infrequent events such as the 2-100-year storms, durations are longer than existing 
conditions; however, due to the infrequent nature of these rainfall events, changes to the 
hydrologic regime are considered negligible.

3.5   Storm Water Management (SWM)

Monthly water balance reports were provided in an Appendix of the report letter but not 
discussed. For example, the highest surplus of runoff was noted in April. Was this considered in 
terms of potential localized impacts to the hydrology of the nearby wetlands?

Refer to Section 2.2 Analysis of Flow Impacts on Natural Features (AA, 2018) which considers the 
current condition of the wetland and recognizes the quality & quantity control measures 
provided by the SWM strategy prior to the discharge of the excess runoff.

Description

Stantec SWM Report - Section 3.4 describes post development monthly runoff in comparison to 
pre-development natural variations. Monthly minimum and maximum rainfall from the past 30 
years of local rainfall data has been used to determine the natural variation of runoff for the site. 
The anticipated April runoff has the highest surplus compared to existing conditions; however, this 
value remains well within the historical range of runoff volumes. Similarly, the largest recharge 
deficit occurs in April as well; however, this value remains within the historical range as well. Post 
development runoff falls within natural variation and therefore no adaptive management 
strategies are required.

Stantec’s November 2017 Revised Infiltration and Water Balance Calculation letter report and the SWM
Brief included in Stantec’s May Functional Servicing Report (FSR) were reviewed and notable comments
regarding the content are as follows:
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Catchment 306 is noted to drain towards Outlet 2; however, it does not appear to be included in 
the modelling to Outlet 2. This should be reviewed and clarified as necessary.

Refer to section 3.1 Stantec SWM Report (2018) for updated description of drainage areas. 
Revisions to hydrologic model can be found in the appendix material of the SWM Report (2018). 

According to the grading plan included with the SWM Brief, it appears that the lowest elevation is 
333.52 masl, before the pond can spill in case of an emergency. This may result in flooding the lots 
to the south, which have a low elevation of 333.3 masl. This should be reviewed and the location 
of the emergency spillway provided.

Refer to section 3.3 Stantec SWM Report (2018) for description of emergency overflow between 
lots 5 and 6, and GP-1 for revised grading to facilitate this overflow. 

Noted and revised.

Section 5 of the SWM Brief indicates that peak flow rates to Outlet 2 do not increase under 
proposed conditions as discussed with City of Guelph staff. It is unclear whether controls were 
originally provided for Outlet 2 under existing conditions and whether that should be used to set 
target flows.

The City confirmed the site peak flow target rates apply to the entire site. As such, attenuation of 
peak flow rates has been provided for all storms and the sum of the peak flow rates at Outlets 1 
and 2 have been compared to target rates. The proposed SWM strategy provides sufficient on-
site attenuation to meet the peak flow target rates for the 2-100-year and Regional storm events.

The infiltration volumes from the proposed SWM pond need to be reviewed and clarified for 
consistency. The volume appears to be 30 m3 from the Stage Storage Discharge (SSD) but the 
calculations appear to show 40 m3. Orifice control should be noted on the servicing plans.

Has the consulting team checked whether the stability of the side slopes of the pond may be 
impacted by water in the CWC system around the pond?

Refer to Section 4.5 of Geotechnical Investigation Report preared by Englobe.

Description

The SWM Brief indicates in the Existing Hydrologic Modelling that catchment 300 ponds and then 
spills towards Outlet 1. If catchment 300 spills to the north it would appear to flow towards 
catchment 105 then flows would be draining towards Outlet 2. The report and supporting 
calculations should be reviewed and updated to reflect the correct drainage to Outlet 1 and 
Outlet 2.

Acknowledged. The hydrologic model and catchment delineation have been revised. Please 
refer to sections 3.2 and 3.3 Stantec SWM Report (2018) for more details. 

SWM pond is no longer being infiltrated, infiltration calculations have been revised.

There appears to be several discrepancies regarding the Midus Model between the description 
of what is being modelled and what is actually being modelled. This should be checked and 
revised, as necessary.
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SWM pond is no longer being infiltrated.

Table 2 of the SWM Brief suggests that the pond is also designed for erosion control. This should be 
clearly stated.

The SWM Facility has been revised and will only provide quantity control to meet City peak flow 
targets. Passive water quality (i.e., polishing) is also provided. No calculated erosion control 
volumes have been determined.

Figure 2 of the SWM Brief should indicate the Site Plan Area and clearly label external drainage 
areas. Ideally, this would include topographic information on the figure, to support the drainage 
delineation of the external areas and/or reference the drawing(s) that support the drainage area 
delineation.

Sections 2.2 and 2.3 (AA, 2018) address the impacts of additional flow on the buffer and 
hydrological functions of the wetland.

Relevant portions of the May and November EIS documents were reviewed and the following comments
are provided:

Acknowledged. The hydrologic model has been revised using similar input parameters to the 
Conservation Estates model, obtained from GM Blue Plan. The pervious IA value used is now 5 
mm.

Comments of a less significant and/or editorial nature are as follows:

Description

Revised as noted, in addition large scale topographic survey included with FSR.

A rationale for the initial abstraction (IA) value used for the catchment parameters should be 
provided. The pervious area IA values are indicated as 10 mm in proposed conditions, which may 
be too high.

The servicing drawing within the FSR does not show any storm connections to the OGS. Dirty water 
is required to be pretreated prior to infiltrating the pond. This should be clarified and adjusted, as 
necessary.

OGS only receives road drainage. No infiltration is proposed in the pond.

The infiltration volume available in the dry pond should be clearly stated within the body of the 
FSR.

3.6  Environmental Impact Study (EIS)

The concern of additional runoff from the site to the Hanlon Creek PSW is not adequately 
addressed in our opinion. The existing two nearby outlets to the PSW may have already altered 
and influenced the hydrology in the area. Additional flow from either outlet may result in 
additional channelization and changes to the wetland hydrology.
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1. Detailed dewatering requirements and associated permits will be required in a subsequent phase of
work.

This Peer Review was prepared for the benefit of the City of Guelph. Our Peer Review findings are based
on information provided in the referenced reports. We have assumed that the information presented is
true and accurate. We cannot be held responsible for the site conditions should they differ from those
reported.

The following general comments are provided:

The EIS document states that there will be an annual increase of runoff of 3,384 m3/yr., which was 
equated to one 0.16 mm rain event over the entire sub watershed, or one 52.7 mm rain event 
over the Tributary D sub-catchment and was interpreted to be an insignificant increase. This may 
be an oversimplification as the annual volumetric increase is not an insignificant volume of water 
(1.35 x the volume of an Olympic-sized swimming pool, for  example). In addition, it should be 
recognized that the additional runoff will be directed to a small subcatchment and potential 
impacts should be considered at that scale. In this regard, we agree with the Englobe 
hydrogeology report (page 21), which stresses that wetlands are sensitive to changes in seasonal 
runoff volumes, and changes in shallow groundwater elevations, both of which will occur based 
on the preliminary design proposed. 

4. Closure

Description

The proposed infiltration system reduces runoff volumes from the site for all storms up to and 
including the 25 mm rainfall event. The smaller more frequent rainfall events typically are the most 
susceptible to thermal impacts. Given the limited runoff volume proposed for smaller more 
frequent events (i.e., smaller than or equal to the 25 mm event), thermal impacts to Tributary E are 
not anticipated. In addition, the distance to Tributary E from the site outlets is large enough that 
dilution and dispersion of site runoff will occur long before runoff reaches the Tributary.

The flow regime in the nearby unnamed tributary and Tributary E was not discussed. According to 
the Hanlon Creek Subwatershed Study, Hanlon Creek is a coldwater system but the temperature 
regime of those tributaries has not been established. If these tributaries are cold or coolwater, 
they may be negatively impacted by changes in water temperature related to the proposed 
development. The statement in the January 2018 response matrix that no groundwater seeps 
were identified in the ELC is not conclusive.

3.7  General Comments

Stantec SWM Report - Section 3.4 describes the post development monthly runoff in comparison 
to pre-development natural variations over the past 30 years. The proposed post development 
annual runoff volume falls within the natural variation/range and therefore no adaptive 
management strategies are required. Please also note that following discharge from the site 
outlets, there is approximately 50 m of meadow buffer prior to reaching the wetland area and 
additional infiltration, filtration, and dispersion of runoff will occur in this area.
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