
 

Our File:  0004 
 

August 9, 2023 
 

Township of Puslinch 

7404 Wellington Road 34  

Guelph, ON, N1H 6H9 

 

Attention: Mr. Glenn Schwendinger 

  CAO 

 

Dear Glenn; 

 

Re: Mill Creek Aggregates Pit –Review of 2022 Monitoring Data 

Part Lot 24, Concession 1, and  

Part Lots 21, 22, 23, and 24, Concession 2 

 

Background 

 

This 188.4-hectare property is owned by the University of Guelph and 

operated by Dufferin Aggregates.  Extraction at the Mill Creek 

Aggregates Pit (“the Site”) commenced in 1995 and there are presently 

four large open water bodies where aggregate was extracted below the 

water table.  The Site is adjacent to Provincially Significant Wetlands and 

Mill Creek flows along the northern and western extents of the property.  

Mill Creek is a cold-water fishery with healthy brook and brown trout 

populations.  Brown trout spawn in the creek in sections of Mill Creek 

along the Site.  Groundwater discharges into Mill Creek from the site 

providing both water temperature and water quantity conditions 

favourable for spawning conditions.  Groundwater and surface water 

monitoring are conditions of the aggregate license and there are specific 

water level thresholds designed to ensure that groundwater quantity and 

quality to Mill Creek is not significantly affected. 

 

We are pleased to provide a review of the 2022 monitoring data and their 

relationship to threshold levels.  We have reviewed the following 

documents. 

 

Mill Creek Aggregates Pit Hydrogeology, Appendix B of the  

Coordinated Monitoring Report,  WSP  March 29, 2023 

 

Mill Creek Aggregates Pit Surface Water, Appendix A of the  

Harden Environmental Services Ltd. 
4622 Nassagaweya-Puslinch Townline Road 
Moffat, Ontario, L0P 1J0 
Phone: (519) 826-0099 Fax:  (519) 826-9099 
 

Groundwater Studies 
 
Geochemistry 
 
Phase I / II 
 
Regional Flow Studies 
 
Contaminant Investigations 
 
OMB Hearings 
 
Water Quality Sampling 
 
Monitoring 
 
Groundwater Protection 
Studies 
 
Groundwater Modeling 
 
Groundwater Mapping 
 
Permits to Take Water 
 
Environmental Compliance 
Approvals 
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Coordinated Monitoring Report,  WSP  March 29, 2023 

 

Mill Creek Aggregates Pit Fisheries, Appendix C of the  

Coordinated Monitoring Report,  WSP  March 29, 2023 

 

Extractive Activity 2022 

 

In 2022 the extractive activity that occurred was above water table and below water table 

extraction in Phase 2,5 and 6 (see attached figure) as well as in Silt Pond 4.  Aggregate 

processing also occurred which involves pumping water from Phase 1 through an aggregate 

sorting plant and discharge of effluent into Silt Pond 4 and in Phase 1to allow for settlement 

and containment of non-marketable fine-grained materials.  This silt pond is located 

between the main Phase 1 pond and Mill Creek. 

 

2022 Monitoring Report 

 

Our comments on the 2022 report are as follows. 

 

1) 2022 had 27% less precipitation than the 30-year average. 

 

2) Flowing artesian conditions occurred throughout the year from the bedrock aquifer 

in the southwest corner of the site adjacent to Mill Creek.  The monitoring location 

is TW16-78.   The original farmhouse well is also monitored for bedrock water 

levels and historically low water levels in the bedrock aquifer were noted at this 

location.   

 

3) In 2022, all groundwater levels measured at the monitors were within their 

maximum and minimum historical range.  There is a trend toward lower water 

levels in groundwater monitors adjacent to Pond 3.   The water levels in monitoring 

wells DP12, DP16, 92-27, 92-28, 92-29, 92-32 and 92-33 declined between 2014 

and 2020.  In 2021 and 2022 there was a stabilization of water levels in these 

monitors, despite the noted lack of groundwater recharge early in the year.  We see 

this as a positive outcome and likely due to stabilized water levels in the Phase 3 

Pond. 

 

4) Wetland monitoring stations DP6, DP7 and DP8 are within historical range in 2022.  

This area of the site is influenced by water levels in Pond 3. 

 

 

5) A review of the Mill Creek drive point monitors shows that there are significant 

changes in hydraulic gradients within Mill Creek occurring in 2022.  These drive 

point monitors have been valuable in showing the potential for groundwater 

discharge to Mill Creek. In 2022 it is observed that historically significant 

downward gradients occurred in Mill Creek between the Hanlon Expressway off 
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ramp from Hwy 401 to Concession Road 7.  The report states that the “sudden 

change in gradient is due to upgradient activities”.   

 

6) The temperature plots of groundwater and surface water (thermographs) do not 

indicate changing conditions compared to the previous five years.  The 

development of open water bodies at the site has increased groundwater 

temperature immediately adjacent to the ponds and temperatures have increased in 

groundwater between Mill Creek and the ponds.  The temperature does trend 

toward background groundwater temperatures as distance from the ponds increases.  

The coordinated report states that the cold-water fishery has not been affected by 

observed temperature changes.   

 

7) Groundwater discharge volume to Mill Creek is within the historical range and in 

2022 is similar to the long-term average.   

 

8) There were threshold breaches between BH92-27-DP2 and OW5-84-DP5CR.  

These gradient pairs were chosen to determine if groundwater flow is being 

maintained to Mill Creek.  It is our observation that groundwater flow between the 

site and Mill Creek around BH92-27 and OW5-84 depends on the water level in 

Pond 3.  Since 2017 as the water level in Pond 3 has decreased, the hydraulic 

gradient between Pond 3 and Mill Creek also decreased resulting in the registered 

warning level breach and threshold breach.  Figures G7, G9 and G11 show how the 

hydraulic gradients west of Pond 3 are hovering near their minimum allowable 

levels and on occasion fall below those levels. 

 

Discussion 

 

Aggregate extractive activities at this Site have had an impact on groundwater levels and 

temperature.  The impact on groundwater levels occurs within tens of metres of the ponds 

as seen in groundwater monitors located close to Pond 3.  As a result of changing operations 

at the site, the water levels in Pond 3 have stabilized.     

 

The rate of groundwater discharge to Mill Creek remained within historical range. 

 

Groundwater temperatures adjacent to the ponds reflect the seasonal temperature variation 

in the ponds.  Whereas groundwater temperature is generally 8 to 12 ºC it is possible to 

find groundwater temperature ranges from 0 to 25 ºC adjacent to one of the pit ponds.  

Groundwater temperatures trend back to ambient groundwater temperatures with 

increasing distance from the pond.  However, Mill Creek is located near enough to the 

ponds to have a small temperature change occur.   

 

The vertical hydraulic gradient data available for several drive points show that 

groundwater discharges to Mill Creek south of Hwy 401, but at three locations north of 

Hwy 401 a reversal has occurred and the stream contributed to the groundwater system in 

2022.  
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The following is a quote from the conclusions of the 2022 Fisheries Study.  The results 

from 2022 provide further evidence that aggregate extraction below the water table 

(beginning in 1995) has had no measurable impact on the level of Brown trout spawning 

activity. Therefore, Dufferin Aggregates continues to be in compliance with License 

Condition #23, which states there must be no “net loss of the productive capacity of fish 

habitat in Mill Creek or its tributaries.” 

 

The threshold breaches in monitoring pairs BH92-29/DP1 and OW5-84/DP5CR are 

concerning insofar as the artificial water level in Phase 3 pond strongly influences the 

hydraulic gradient between these monitoring pairs.  Temporary responses to storm events 

that trigger the observed breaches and Figures G7, G9 and G11 show that the hydraulic 

gradient is riding close to the threshold.  These breaches did not occur with a higher Phase 

3 Pond water level.   Continued monitoring during active and post extraction phase will be 

necessary to confirm that water levels have stabilized at an elevation favourable for 

continued groundwater discharge to Mill Creek. 

 

Recommendations 

 

The lower Pond 3 water level is influencing groundwater flow to Mill Creek west of Pond 

3.  Groundwater flow is hovering around the minimum allowable.  We recommend a 

review of Pond 3 levels and the factors that influence the Pond level in hopes of identifying 

methods to stabilize the Pond level with more favourable groundwater flow to Mill Creek 

in an important fishery area. 

 

The Township in collaboration with the aggregate industry and other water users in the 

area should identify the root cause for the reversal of groundwater flow to Mill Creek as 

indicated by monitors DP18, DP19 and DP20 between Hwy 401 and Concession Road 7. 

 

 Sincerely, 

 

Harden Environmental Services Ltd. 

 

Stan Denhoed, P.Eng., M.Sc. 

Senior Hydrogeologist 
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