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September 13, 2024

Township ofPuslinch
7404 Wellington Road 34
Guelph, ONN1H 6H9

Attention: Courtenay Hoytfox
Acting CAO

DearCourtenay

Re: Mill Creek AggregatesPit Review of 2@3 Monitoring Data
Part Lot 24, Concession 1, and
Part Lots 21, 22, 23, and 24Concession 2

Background

This 188.4hectareproperty is owned by the University of Guelph and
operated by Dufferin Aggregates. Extraction the Mill Creek
$JJUHJDW H\Gt&'Lamniancédin 1995 and there are presently
four large open water bodies where aggregate was extracted below the
water table. Thé&ite is adjacent t&@rovincially Significant Wetlands and

Mill Creek flows along the northern and western extents of the property.
Mill Creek is acold-waterfishery 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 Crireln the site
providing both water temperature and water quantity conditions
favourable for spawning conditionsGroundwater 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 contributionsto Mill Creekarenot significantly affected.

We are pleased to provide a review of th@2@roundwatemonitoring
dataand their relationship to threshold level®Ve have reviewed the
following documents.

Mill Creek Aggregates Pit Hydrogeology, Appendix B of the
Coordinated Monitoring Report, WSP March 2024

Mill Creek Aggregates PBurface WaterAppendixA of the
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Coordinated Monitoring Report, WSP March 2024

Mill Creek Aggregates PEisheries AppendixC of the
Coordinated Monitoring Report, WSP March 224

Extractive Activity 2023

In 2023 the extractive activity that occurred wiaslow water tablextraction in Phas2

near to the entrance of the qisee attached figurap well agleposition of materiah Silt

Pond 4 Aggregate processing also occurred which involves pumping water from Phase 1
through an aggregate sorting plant and dischafgdfluent irto Silt Pond4 to allow for
settlement and containment of Rovarketablefine-grainedmaterials. This silt pond is
located between the main Phase 1 pond and Mill Creek.

2023 Monitoring Report
Our comments on the 2B report are afollows.

1) 2023 had 57% more precipitation than the0-year average.This is welcome
considering the low precipitation in 2021 and 2022.

2) Flowing artesian conditionsccurred throughout the yeimom the bedrock aquifer
in the southwest corner of the site adjacent to Mill Creek. The monitoring location
is TW1678. The original farmhousewell is also monitored for bedrock water
levelsand a recovery from historic low water levetsurred in 2023. The bedrock
water levels are still lower than normal following the +vainter-recovery event of
20202021.

3) In 2023, all groundwater levels measured at the monitors were within their
maximum ad minimum historical range. There is a trend toward lower water
levels in groundwater monitors adjacent to Pond'8e water levels in monitoring
wells DP12, DP16, 927, 9228, 9229, 9232 and 9233 declined between 2014
and 2020 In 2021 and 2022there was a stabilization of water levels in these
monitors, despite the noted lack of groundwater recharge early in thelgez(23
there was an increase in water lesvel

4) Wetlandmonitoring station®P6, DP7 and DP&re within historical range in 262
and also indicate recovery of water levels from 2022 lows.

5) A review of the Mill Creekdrive point monitorsshows that there amontinued
significant changes ihydraulic gradients withiilill Creek occurringsince2022.
These drive point monitors have been valuable in showing the potential for
groundwater discharge to Mill Creekn 2022 it is observed thdtistorically
significant downward gradientsoccurred in Mill Creekbetween the Hanlon
Expresway off ramp from Hwy 401 to Concessi®vad 7 The 2023 report
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identifies a period between June 15 and July 2022 when this significant shift
occurred. There was a brieSHULRG RI 3SQRUPDO” JUDGLHQWYV LQ
significantshift in gradients.

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 adjacentie pponds and temperatures have increased in
groundwater between Mill Creek and the ponds. The temperaturetréoes
toward background groundwater temperatures as distance from the ponds increases.
The coordinated report states that tléd-waterfishely has not been affected by
observed temperature changes.

7) Groundwater dischargelumeto Mill Creekis within the historical range and in
2023 is 57% greater thathelong-termaverage

8) There were threshold breaches betwgkei®2-12-DP17R, DP6 to DPandD92-29
to DP1 In each instance it was a brief occurrence duesignificant precipitation
event and does not represent a trend.

Discussion

Aggregateextractive 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 changitigreper

at the site, the water levels in Pont&estabilized.

The rate of groundwater dischargeMill Creekremained within historical range.

Groundwater temperaturadjacento the ponds reflect the seasonal temperature variation
in the ponds. Whereas groundwater temperature is generally 8°@itlid possible to

find groundwater temperature ranges from 0 td®’Q%adjacent to one of the pit ponds.
Groundwater temperatures trend back to ambient groundwater temperatures with
increasing distance from the ponélowever,Mill Creek is located near enough to the
ponds to have a small temperature changeroccu

The vertical hydraulic gradient data available for several drive pahtsv that
groundwater discharges to Mill Creek south of Hwy 401, but at three locations north of
Hwy 401 a reversal has occurred and the streamtributed to the groundwater system
since2022. We concur that this is unlikely due to activities at the Mill Creek Aggregates
Site.

The fishery studyhas identified historically low redd counts in 2022 and 2023. This
appears to be alarmirfigom the graphs presented, howeviee, report states thtte Mark
Recapture program in 2022 found that the Brown Trout population is healthy despite the
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low redd counts.The following is a quote from the conclusions of the 26&heries

Study. The results from 2@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&RQGLWLRQ ZKLFK VWDWHY WKHUH PXVW EH QR 3Q!
Rl ILVK KDELWDW LQ 0LOO &UHHN RU LWV WULEXWDULHYV ~

The 7Day Low Flow graph in the Surface Water Report shéveslow flow hovered
around historical minimumisetween 2020 and 20@8clusive) This is an unusual pattern
in thatthe historical minimum was a singular event andmal low flows are 5% t0100%
greater This pattern may well have been broken in 2024 given the rainfall obshised
spring and summer. This pattern is worth noting, howeverrenewed in next year.
Recommendations

We have no recommendations for 2023 other than continued monitoring at tha site
groundwater, fisheries and surface water.

Sincerely,

Harden Environmental Services Ltd.

A

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