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CREDIT VALLEY
CONSERVATION

November 20, 2008

Mary Hall

Planning Director
Town of Caledon

P.O. Box 1000
Caledon East, Ontario
LON 1EO

Dear Ms. Hall:

Re: Rockfort Quarry Application
James Dick Construction Limited
Pt. Lots 1, 2 and 3, Concession 6 W.H.S.
Town of Caledon Region of Peel

This letter will provide the Town of Caledon witekraments from Credit Valley Conservation staff (CM@)
regards to an application to amend the OfficialnPdad Zoning By-law to permit a quarry by JameskDic
Construction Ltd. (JDCL). CVC’s comments, alonghnither peer reviews provided by consultants rethiny
the Town and Region, will be released through tbemon November 21, 2008 as prescribed in the stbed
key milestones established for the Ontario Munici@ard (OMB) hearing which is to commence on M&y 2
20009.

CVC has been involved in providing environmentaliee and technical review of the application sifitse
original submission in 1998. Since 2003, CVC hasnbi@avolved in review of a Comprehensive Broadal&c
Environmental Study (CBSES) prepared by JDCL fogrkgate Resource Area 9-A and a recent review of
studies supporting the revised site specific apto submitted in July, 2008. CVC is to take aifpms on the
matter on January 23, 2009.

These comments will be provided by discipline iroteategories, the first being related to the gitecHic
application and the second related to the Adapfiaaagement Plan (AMP).

CVC retained a number of experts to review the iapfibns and their comments are contained in the
Appendices: Appendix A: Ray Blackport, hydrogegdal review of the site specific application atfe
AMP; Appendix B: Roger Phillips, fluvial geomorgdbgical review of the AMP and Appendix C: Don&d
Weatherbe, Water Resources Engineer, review op€esture Model.

To provide the context for CVC's review, the follmg provides a brief characterization of the geharea and
its environmental features and functions. The querproposed on 220 acres at the north-east cam@tde
Base Line and Winston Churchill Boulevard. JDCL baplied for a Category 2 License for a quarry Welo
water table.
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November 20, 2008

Re: Rockfort Quarry Application
James Dick Construction Limited
Pt. Lots 1, 2 and 3, Concession 6 W.H.S.
Town of Caledon Region of Peel

The property is adjacent to two Areas of Naturad &cientific Interest (ANSI), one known as the Qale
Mountain Slope Provincially Significant Life Scien@NSI and the second known as the Terra CottasFore
Provincially Significant Life Science ANSI.

The property is also adjacent to the Caledon MonrEavironmentally Significant Area (ESA) and theriia
Cotta Woods ESA as designated by CVC.

There are two Provincially Significant Wetlands Y®Sin the immediate vicinity known as the Caledon
Mountain Provincially Significant Wetland and thallhafad Ridge Provincially Significant Wetlandw®
other non PSWs are located adjacent to the propgeroyvn as the Erin Town Woods Non-Provincially
Significant Wetland and the Belfountain Non-Provatly Significant Wetland.

There are tributaries of Rogers Creek and SecoeékCadjacent to the property with associated flplaghs
and erosion hazards. The watercourses are maaagedoldwater fishery.

The watercourses and associated hazards, wetladdsdgacent other areas are regulated by CVC pursoa
Section 28 of the Conservation Authorities Act withly a small portion of the property being regethtIt
should be noted this regulation does not applyctwidies approved under the Aggregate Resourcés Ac

A number of species at risk that are identified thoe area including Jefferson Salamander, Westéorus
Frog, Blandings Turtle and Butternut.

1) Site Specific Application

a) Fisheries/Fish Habitat

New sources of information and assessmeris teimce the original submission e.g. Credit Rivéater
Management Strategy Update (2007), Credit Rivendriss Management 2002 Plan, Evaluation, Classifica
and Management of Headwater Drainage Featuresnm€@uidelines March, 2007 should be utilized tonitify
the fishery and potential impacts.

The addendum adds new data surrounding the siteldmg not integrate it in a cumulative and ecosyste
approach. Integrative concepts such as RCC anarBtfrder should be applied and interpreted at itike s
scale. There is also a lack of integration of wmieta that was collected as part of CBSES.

Mapping or clear descriptions of the warm, cool antiiwater reaches, potential and management zoexs
to be provided. This would enable clear depictiohssolated populations and their critical refuggbitats.
This would also provide an overall picture of tiehéry that is too often lost by the reach by relagakdown
and provide ability to understand the functionstluf watercourses particularly the reaches adjaiethe
guarry and how they contribute to the downstreashefiy. It could also assist to identify a systein o
monitoring sites.

The functions of the Rockfort Drain functions am well documented. For example, the catchmerd foe

Rockfort Drain is approximately 60 ha which prowdd&0% of the catchment sustaining Reach 12 (selasona

fishery), which represents 50% of the flow to Redkh (brook trout fishery). The Classification and
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November 20, 2008

Re: Rockfort Quarry Application
James Dick Construction Limited
Pt. Lots 1, 2 and 3, Concession 6 W.H.S.
Town of Caledon Region of Peel

Management of Headwater Drainage Features IntetidegBnes could be utilized to assess the functadfrtbe
Rockfort Drain and other headwater features (eudclinson Swale). The assessment should inclugdhases
of the quarry.

The modelling appears to indicate that portionshef Second Creek tributary north and west of Sh@vegk
Road (part of Reach 12) will be impacted by a dawd of groundwater levels; although this area tidated
to be within the “limit of competent Eramosa”. $Hishery and its connection to the groundwatetesyseeds
to be more clearly characterized and predicted atgpaddressed.

The Ecoplans 2000 Report Executive Summary idestéi minor reduction in the spring/early summeatiom

of flow and associated bait/forage fish use. R#dnof flows in Reach 2, 6 and 8 could reduce xzlede
seasonal reproduction. This should be furtherudised and assessed utilizing DFO’s (DepartmentsbieFies
and Oceans) Risk Management Framework (RMF). Euribre, there is potential for losses to baseflow t
perennial Reach 7. Although flows may be suppldatno this reach by pumping. It is not clearhist
pumping provides the functions of a natural spting coldwater managed fishery.

CVC has entered into an Agreement with DFO, whiek hstablished a streamlined approach to addressing
issues pertaining to the Federal Fisheries Act.CGYAff, in consultation with DFO staff, are resgibie for co-
ordinating the review of proposed works that maguliein a harmful alteration, disruption or destroie of fish
habitat (HADD). DFO has previously determined tliahe Adaptive Management Plan works as designed
there would be no HADD. Since that determinatiaswnade, extensive data has been collected angzedal
around the site, (i.e. CBSES), and within the GQrBuWver watershed (i.e. CRFMP). In addition, sevéools
have developed to assess fish habitat and potdmi@cts (i.e. DFO’s Risk Management Framework and
Classification and Management of Headwater Drairfaggtures Interim Guidelines). CVC has analyzed th
new information that has been collected and apgRbtF to the project. DFO has been asked to rewaaw
analysis and to provide further direction.

b) Water Quality

There is a lack of integration of information colied through CBSES with respect to the benthic coniiy.
There is a lack of assessment of potential impawctdhe benthic community and water quality. Angnitfied
changes in the benthic community should includéh&rinvestigation of other water resources espigciater

chemistry and flow.

c) Water Temperature

There is no assessment of warming on the nearashae that are warm or coolwater. A thermal conioaip
should be overlayed with the stream network.

A 1°C increase in critical coldwater habitat coddd a significant impact given the degree of ermd a

variability involved. Also over a 30-50 year peritite cumulative effects of climate change must riaev
considered.
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November 20, 2008

Re: Rockfort Quarry Application
James Dick Construction Limited
Pt. Lots 1, 2 and 3, Concession 6 W.H.S.
Town of Caledon Region of Peel

d) Terrestrial

Rockfort Quarry Report (2000) states “wetlands sendhan 2 ha are too small to be evaluated”. Theafd
Wetland Evaluation states, “In general, wetlandslEnthan 2 ha (5 acres) will not be evaluatecbwelver,
very small wetlands can sometimes provide importatiitat for wildlife or be important for other mzms.
This is particularly true in wetland complexes. ti&ieds smaller than 2 ha can be evaluated andati@ale
for including them attached to the data record.¢ Ontario Ministry of Natural Resources (MNR) hasvided
examples of the rationale for evaluating wetlandsuander 2.0 hectares and wetland communities rudde
hectares. Some of these smaller wetlands likelgimtte rationale provided by MNR and subsequendy be
evaluated and could be complexed with existing Pma&lly Significant Wetlands.

Wetland complex boundaries in the area have beangeu since the Rockfort Quarry Report (2000). MBIR
currently working in the area to update and reasteswetlands of the surrounding landscape. New RShe
vicinity is likely.

The submitted documents should use the most upteowletland mapping and evaluations from the Mipist
Natural Resources. Impact analysis should bedbgsen the updated information.

There is a lack of recognition of connectivity ftinas and the area functioning as a system. Tisesso a lack
of recongition of all wetland functions includinigti habitat, base flow and flood storage.

Impacts on biological features and functions hasehbeen appropriately addressed including lossotérgial
restoration opportunities. The impacts to SpeateRisk have not been appropriately addressed. rd@art
needs to address breeding habitats, foraging lelatad migration of these species. Assessmentsnieed
address both the actual quarry, operation of thergui.e. noise and dust) and other impacts saghoad
widenings and increases traffic. The impactdefloss of the plantations the fucntions of théezasvoodland
and the connectivity to the Niagara Escarpment mavdeen addressed.

The proposed restoration plan for the quarry &ka Which has limited biological value (i.e. ladkstructure or
biological diversity. A more complex diverse arsttion plan should be proposed which will mitigatene of
the impacts resulting from the loss of the multifglerestrial habitats.

Mitigation measures do not address hyroperiod dsthdrge rates of groundwater to wetlands.

Impacts of noise on sensitive species have not hddressed.

There is a lack of identification of local or regaily rare species.

e) Hydrogeology

see Appendix A
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November 20, 2008

Re: Rockfort Quarry Application
James Dick Construction Limited
Pt. Lots 1, 2 and 3, Concession 6 W.H.S.
Town of Caledon Region of Peel

2) Adaptive Management Plan
a) Fisheries

There may be offsite mitigation/compensation meastinat may not be acceptable to landowners ooapgr
by agencies such as deepening of existing pondpamging to ponds and springs. These mitigatioaguees
should not be proposed for impacts resulting frae quarry since they may not be achievable. Furibes,
pumping is not a sustainable substitute for thenteaance or restoration of natural functions.

There are also insufficient details with respectriitigation measures (e.g. stormwater managememd)pio
ensure that these features do not result in negatipacts.

Additional monitoring information is required. Fexample, the plan should not assume a lineaios&itip or
depend on early warning indicators but considedsndhreshold changes in stream ecology. Thereaapm
focus on monitoring ponds but no reasons are pealvidr this focus. Further consideration shouldjiven to
utilizing up and downstream/gradient control sites.

Although spawning surveys may be repeated, piezmnerovide the best monitoring indicator in sugdtical
habitats. CVC prefers using piezometers in pondb&gcan infill over time and have temperaturdecaéd in
other ways.

CVC defends the MNR protocol for fish biomass sangpbver the use of spawning surveys to quantiehtiv
monitor fish populations. Annual surveys can berel@ged over time as already demonstrated at otfiér C
IWMP sites. Comparative biomass data watershed isideailable and should be utilized.

Consider TRCA/CVC Headwater monitoring/researckerimittent and warm/cool communities require more
attention in the monitoring plan.

CVC needs to consider a more concentrated, frecarhtupdated sampling (missed the wettest year)24108
the site level and suggests monitoring a minimuml5fsites to represent most stream reaches that are
uniquef/isolated plus additional landowners as rsipge Monitoring below each confluence as a systems
approach would also be appropriate and shoulddleciar each stream type e.g.

Ephemeral hydroperiods (days of flow)

Intermittent hydroperiods, weekly rates, flow peaksl annual fish species presence.
Permanent reach temps, monthly baseflows and pigteojrannual fish biomass.
Associated wetland watertables.

The plan states target levels are to be set. CVa@dnappreciate further discussion (using CRWMSldets for
all disciplines) but cannot endorse the plan piedhis.

Also note that DFO and MNR are also promoting aadehtrained CVC staff on alternative Instream Flow
Needs assessments for fish. This may also reqddé@nal baseline data.
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November 20, 2008

Re: Rockfort Quarry Application
James Dick Construction Limited
Pt. Lots 1, 2 and 3, Concession 6 W.H.S.
Town of Caledon Region of Peel

b) Hydrogeology

See appendix A

c) Fluvial Geomorphology

See Appendix B
d) Water Quality

Additional information and discussion is requiradidentifying the water chemistry parameters ofcawn (not
general categories) and a detailed list of targetentration/levels. Comparison with Canadian W&eality
Objectives should be undertaken to identify pos#ntioncerns with off-site discharge of water. This
especially important where no PWQO exists.

More detail is required with respect to isolatihg tvater quality impacts associated with the quapgrations
from other sources.

What is the location, length and frequency of manniig that will be used to determine backgroundditbons?

Monitoring Frequency — at what point will the mamihg program be assessed to determine if mongorin
frequencies can be reduced? How will the asseddmetone?

The report identifies that water quality monitoriagd protection programs are documented in Se@&ién
There is no Section 3.6.

e) Water Temperature

Surface water temperature monitoring should be niakien using continuous temperature loggers rétiaar
spot measurements. This will provide the abilitgapture the critical maximum/minimum temperatures

There appears to be no background temperature bt is the location, length and frequency of itwing
that will be used to determine background condg#ion

There is insufficient detail with respect to termgiare monitoring to determine potential impactsh®e termal
regime (e.g specific target, baseline, locatiomgle and frequency). Specific triggers with respgmt
temperature changes during critical seasons atereek)

How will mitigation measures be implemented and tamg will it take place?

Thermal impacts from the proposed quarry lakesaar nreaches have not been adequately addressed.

See Appendix C for comments on temperature modellin
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November 20, 2008

Re: Rockfort Quarry Application
James Dick Construction Limited
Pt. Lots 1, 2 and 3, Concession 6 W.H.S.
Town of Caledon Region of Peel

Please do not hesitate to contact me, if you hayeadditional questions.

Yours truly,

Liam Marray
Senior Planner/Ecologist
Credit Valley Conservation

cc Kagan Shastri
Attention: Paul DeMelo

Department of Fisheries and Oceans
Attention: Cynthia Mitton-Wilkie, Senior Biologist
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Appendix ‘A;

APPENDIX A

Hydrogeology

Comments — Updated Adaptive Management Plan, WatdResources Protection, July 2008

Comments prepared by Ray Blackport September 108.20

Attached: January 2003 memo from Ray Blackport to DFO thatrsarizes concerns with site characterization and
suggests ways in which monitoring and AMP coulcekpanded to address some of the major deficienties
characterization and previous AMP. Ray’s majonfappear to have been incorporated into revislgd2008 AMP,
although further clarification is required, as désed below.

Note: comments in italics intended to clarify infaation requested by these comments.

Section 1.2 Mitigation Strategy and Adaptive Managment Plan

Page 6 second paragraphk It states that the primary component of mitigatineasures during active quarrying conditions
is the interim recharge system. It is noted that‘interim” recharge system may be required forerban 70 years,
which means that there will be considerable magnter and monitoring during and after active exivact

Page 7 — first full paragraph- there is a general discussion of the comprehemanitoring program and when
appropriate mitigation measures would be initiatBetails are presented throughout the AMP report.

As a general comment there is little discussiortloé time required to initiate the large scale miijon measures. There
should be some discussion related to the monitoraxgl trigger thresholds in relation to the timelisgfor the mitigation
measures.For example, an issue with a water supply well da@ addressed very quickly, so there is little |¢iate
necessary in order to respond effectively. If teeare problems with sustaining water levels in arfi@ular area and the
grout curtain is required or a modification to thgrout curtain is required, how much time is requideto install or
upgrade large portions of the grout curtain? Couttis dictate some of the threshold levels, if fotaenple it could take 8
months to properly install and test an appropriatgtigation system?

Section 2.1 — Phase 1 — North Reservoir

There will be an impact on the groundwater regima aesult of water infilling the void by aggregetdraction. It was
previously indicated in the original Water ResogrE&aluation Report (2000) that additional watdf né required to
supplement the inflow of groundwater. This is assed to be about 40 Igpm. This pumping would baddition to the
groundwater infilling the void. This water takimgll take place assuming there are no adversetsffsee second bullet
from the bottom of page 11).

What constitutes an adverse effect? If there avarse effects, how will they be mitigated and hwil¥ this be decided?
First bullet, page 12—What does it mean that although no further mitigath measures are anticipated other measures

may be implemented, such as local grouting, as agprate?As per the question above (re North Reservoir) hawhis
decided?

Second bullet, page 12 complete the detailed design and initiate corsion of the groundwater recharge system as
required for Phase 2.

A description of the development and demonstratiothe recharge system is presented in the foaotridienitoring of a
number of wells, during this testing, is also didsaxt in the footnote. It is not clear if the nekteells for vertical response
distribution along site perimeter locations, ascdbgd in Appendix F, will be installed prior toightesting and how the
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Appendix ‘A;

demonstration testing will be conducted on theskswé his was discussed in the DFO Memo from Baark
Hydrogeology Inc. as included in Appendix B2. Thpseposed monitoring wells were also discussedinalier Memo
to DFO by Blackport Hydrogeology Inc., dated Jagus, 2003 (see attached).

Could you confirm whether these site perimeter \gelill be installed prior to the testing of the rearge system and
whether appropriate testing will be conducted tcsass vertical hydraulic response? If there aretiist hydraulic
responses in specific vertical zones, could youfaomthat there will be sufficient testing to vesfthat water can be
recharged to different hydraulic zones, through tearging selective hydraulic zones, to maintain watevels/hydraulic
heads in these zones, if necessary?

Section 2.2. — Phase 2 — Plant Area

The groundwater recharge system will be completent o Phase 2 including construction and testiagvell as
confirmation that the minimum water storage is mde.

» Wil this testing and confirmation of sufficient wier storage be reviewed by agencies prior to imeatation
or proceeding with below water extraction?

» At what point will permitting and a C of A be requad related to water taking and “recharge” of theater back
into the aquifer?

* When the groundwater recharge system is operatingaiif you need more water, but additional watekiag
to supplement the recharge system causes and unatabée impact? Is extraction halted until water theis a
sufficient water balance restored? If this scenarnias to trigger the installation of a grout curtaihow fast
could the installation testing and implementatioreflone, assuming best case and worst case scerrarios

« Under what scenarios would additional recharge veelie required? And would this require additional tea to
be recharged or will the same amount of water betlrarged but the injection volume spread out in dfdient
manner?

«  What is necessary to “complete the design of thewrcurtain for Phase 3 (% last bullet, page 13). Will the
design be reviewed by any agencies and what appsowdl be required?

* Inthe same bullet it states “initiate grout curtaiinstallation along recharge perimeter if requireldased on
design. What does this mean? How will the decisimmade, based on the design?

» If further mitigation measures are required to theast of the site (bullet 7, page 14) how fast che t
implementation be done?

Section 2.3 — Phase 3

Page 15, 8 bullet - If there are unacceptable changes in temperaturéatmitigation would be implemented and how
quickly would this take place

Page 15, 2 last bullet — It is indicated that at a minimum a portion of tiignment adjacent to Phase 3 will have a grout
curtain installed to limit recirculationWhat is the expected time frame for this instellaand when will this commence?

If, for whatever reason, (e.g. cost) the grout cairt is not feasible, what mitigation options woulee pursued at this
point? And could the extraction continue without pentially impacting water resources?

What is meant by “as feasible” in the last sentefice

Section 2.5 — Phase 5

Page 19, ¥ bullet — there is the potential for further greuttain development that may include grouting altvegrock
pillar between Phase 3 and Phase 5A/B.

How will it be determined if this is required andh&n would it be implemented if it was required?
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Section 2.6 — Rehabilitation

Will the operation of the recharge system and pumgifrom the two lakes be automated? Will the systeentied into
water levels for example, similar to a SCADA systanmonitoring water levels and pumping?

Page 21, 2 bullet — What is the anticipated range of timing (in yearsj the decommissioning, based on the current 30
year extraction plan and current water balance assment?

Section 3 - Performance Monitoring and Response Pcedure

Page 23, last full paragraph -Can general timeframes be discussed somewhere repect to how long it will take to
implement each of the various mitigation measutesprovide some sense of response time to addrggsim-
maintenance of target levels?

Section 4 — Water Resources Protection Monitoring

Perimeter Sentry wells Why is there such a large gap between sentry wallisig the south side just north of spring 34
(see Figure 4.1)? Nested wells are also proposed as discussegpedix F, and to be located near some of theysentr
wells all the south sideHave these locations been selected and when wiktinstallations occ

Target Levels and historic Water Levelgpages 30-32) The approach to target levels appears to be rebEanWater
levels have been monitored for a number of yearshawn by the example in Figure 4.4. Protocascatculations of
target water levels are presented in detail in AylpeC. Could the following questions be addredsefdirther clarify the
approach:

What were the climatic conditions during the timé monitoring? Are they reflective of “average” ghatic conditions
or have there been extremes and will this be taketio account in setting target levels? Are theremtoring wells or
areas that show large fluctuations in water levelsd if so, should these areas be looked at moreelyp to ensure there
are no concerns, taking the approach chosen forgat water levels?

Section 4.1.4.2 — Available Mitigation Measures

As discussed elsewheraMhere will the water come from for increased flow the recharge wells? In particular, if the
water has to come from storage or pumping wells,atvmechanisms are in place to ensure that this waten mitigate
the situation without creating another impact elskare? What time frames are anticipated for the igétion measures
that will require considerable work to implementi.Page 38 i) — d) and €)?

Section 4.4 Water Quality

Has there been any pre-consultation with MOE witegpect to the recharge wells and water quality aftev to be re-
injected into the aquifer systemThis is an important aspect of the mitigationd ari'buy-in” from MOE on the feasibility
of the recharge system is needed.

Monitoring Frequency and Target Concentrations — pae 48
It is unclear what analyses will be conducted.

Will analyses be completed for all ODWQS ( as iratied in the Target Concentrations) will the ODWQ@&get
concentrations only be related to the analyses dibsd in the monitoring frequency (i.e. general chmstry, metals,
hydrocarbon parameters)?

If there are water quality issues during the actigearrying, with respect to the recharge water, Miie recharge system

be shut down until an appropriate mitigation meaguis assessed and implemented? Will there be manigoof water
quality at the sentry wells it is determined thaetre are water quality issues with the recharge er&t
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Section 4.6 Chemical Quality of Imported Fill

Has there been any pre-consultation with MNR or MQfith respect to importing fill into the quarry lags?

Section 4.7 Water Temperatures

At what depth will the water be pumped, from theseevoir, for use in the recharge wells& would seem that with
continuous pumping from the reservoir that therklvé a constant inflow of groundwater at a relaiyvow temperature,
within the lower part of the reservoir and the wagmperature at depth would be much lower thanahgeratures used
in the model simulations in Appendix G of the WaRarsources Evaluation report in 2000. If waterenmrmped from
depth in the summer and from the upper zone imiheer the recharge water would be always be cool.

Section 5 — Supplemental Mitigation Monitoring

5.2 — Recharge wells (page 60)
In Section 5.2.1 What is meant by “an adjacent control well as appraate”?

» How will the monitoring be conducted, manually otetronically?

*  Will there be any mechanism in place to determifi¢hie recharge wells are functioning properly, oththen
routine monitoring?

« If the monitoring is electronic how and when is thaata downloaded?

» During start up operations for specific recharge iseare pumping rates chosen based on design fréw t
performance testing? Can water level thresholdds in sentry wells and pumping rates adjusted or
rebalanced to try to maintain the threshold watewels?

Section 5.4 — Water Budget Monitoring

Page 67 — Note 14
* How was the recirculation rate of 95% determined?
» How much variation is there in the predicted reciration rate for the different phases, specificaltpmparing
phases before and after a grout curtain?
* Was the 5% of the water that moves offsite compaiethe current “flow through” on the site to detarine
whether this volume of water would be a reasona@pgproximation of the current groundwater flow thatould
be cut off by the quarry dewatering?

Under Section 5.4.4 Response Actions it states that when theresigfiitient water available a response action may be
the installation of additional recharge and/or sentells. Please explain how this will work.
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Blackport Hydrogeology Inc
192 King Street South,

Waterloo, Ontario

N2J 1P9

Memo

To: Joey Crocker, DFO
From: Ray Blackport

Blackport Hydrogeology Inc.
CC: Richard Murphy, CRA
Date: 15/01/03
Re: Rockfort Quarry Review

Further to our meeting and discussions regardirgy rievised Adaptive Management Plan and
hydrogeologically related issues | offer the follogg comments. A number of issues and concerns
have been previously raised with respect to thedgeblogy of the Rockfort Quarry, the interpretatio

of the site features and the potential implicatiohshis assessment. Some of these issues hane bee
addressed, some are unresolved and some wily Ik@ler be resolved given the nature of fractured
bedrock. This is why an adaptive management plaseigloped in a setting such as the proposed
Rockfort Quarry.

An important aspect of an adaptive managementipl#ime ability of a monitoring program to collect
the type of data necessary to determine if potedé&imental impacts are going to occur, relaied t
specific ecological features. Mitigation measucas then theoretically be implemented to prevent
these impacts from occurring.

In order for an adaptive management plan to werkhis case to ensure there is no impact on adjacen
fisheries due to changes in groundwater dischaogeéitions, the appropriate data must be collected.
The linkage of the groundwater system and the fiskemust also be understood with sufficient
confidence to ensure that any potential mitigatgtions will in fact perform as predicted. Again,
given the nature of fractured rock this can beaift.

As | indicated above, | do not believe we are ichtécal agreement on several groundwater related
issues. One of the issues is the proposed grouadwenitoring program. However, in spite of some
of these unresolved issues, if certain monitoringgams are developed, my "comfort level” will
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increase substantially, with respect to assessatgnial changes to groundwater conditions in acéas
fisheries concerns, and the ability to mitigatesthpotential impacts.

| have concerns with two areas of groundwater nooini. The first is the proposed groundwater
level monitoring at the boundary of the proposedrgu operation. The second is the proposed
groundwater level monitoring in areas of fishegesacerns. In both cases, groundwater monitoring is
proposed over long vertical areas of on borehdles large distances across the fractured Amabel
Formation.). In my opinion, this monitoring wouldtrdetermine if water level impacts were occurring
in discreet levels of the Amabel Formation. Itmy opinion that there are discreet fracture zones
throughout the Amabel Formation. The proponemiterpretation is that these fractures are well
connected and the Amabel Formation acts as one targonfined aquifer unit throughout much of the
study area.

It is unknown how these higher permeability zonesannected throughout the site and whether they
are laterally continuous to areas of fisheries eom&. In other words, we do not know if they arere
linked to the fisheries area. Without extensiwaitg, it would be difficult to assess this. Howeuf

it was the case that there was some form of hydradnnection and an impact on groundwater
conditions in a fisheries area were to occur, iumdikely that monitoring water levels over large
vertical distances in the Amabel Formation would #@s. It would also be difficult to mitigate any
changes in the groundwater system, as the actlade between the site and the fisheries would be
unknown. As a result, the appropriate mitigatiorthrod would be unknown.

To provide a higher level of assurance that thpetpf impact will not occur, without conducting
extensive hydraulic testing between the site amdsaof fisheries concerns, the following additional
monitoring or modification to the monitoring progras proposed:

* Add to or modify the current proposed monitoringdtions along the southern boundary of the
site, to incorporate 2-4 multi-level monitoring &ions. It is recommended that three discreet
vertical levels be monitored. The vertical locasoshould be based on packer testing, with
installations in a shallow high permeability zonedaa deep high permeability zone and in an
intermediate high permeability, if one is found.thiere are no major differences throughout the
borehole, shallow, intermediate and deep monitowetjs should be installed to determine if the
water level responses are similar throughout th@BehFormation. If this is proven, than the long-
term monitoring program can be modified accordingly my opinion, the results to date have not
proven this.

* Monitoring proposed in the areas of fisheries comeeshould also have multi-level monitoring
installations. The vertical gradient can be deteed and insight gained into whether
groundwater is discharging to these areas froml Idaeral groundwater flow, based on
topographical conditions, or from deeper intermedigroundwater flow. Monitoring of water
levels at different depths will determine whethbe thydraulic vertical hydraulic gradient is
changing, possibly in response to activities atgharry. If water level declines are also noted in
discreet zones along the property boundary thergatibn methods can be tailored to specific
zones in the Amabel Formation, in order to maintappropriate hydraulic gradients, without
affecting the operation of the quarry
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Appendix B

APPENDIX B

Fluvial Geomorphologist Consultant Comments (RogePhillips, Aquafor Beech)
The issues and gaps identified to-date includeabaihot necessary limited to, the following:

0 Hydrology Considerations
0 General —Conclusions of Fluvial Geomorphology assessmenstaoagly dependant on vague
expectations of hydrology changes. Detailed extiects based on storm-water management
plans and hydrologic modeling are not well outlinegrovide substantive justification of
conclusions.

0 Hydrographs — TheCBSES 2008eport suggests that quarry activities will deseepeak
flows resulting in aggradation and a shift in “chahkforming” flows. Modeled hydrographs
presented in th&/RED Addendum 2008 — Attachment Sndicate a possible 25 to 30 %
reduction in peak flow rates. While the conclusiofthe detailed fluvial geomorphology
report by Geomorphic Solutions suggest that thdrdlpgy change will not result in significant
channel adjustments from an erosion threshold petisqe, the report has not adequately
addressed theBSES 2008ssue of the geomorphic effects of potential déjogsiltation,
including channel capacity, flow redirection, aighfhabitat.

o Stormwater Management / Dewatering -The fluvial geomorphology assessment does not
address how the stormwater management pond desdgwatering plans will avoid negative
impacts to downstream watercourses. Detailed ghosld be summarized or clearly
referenced in the fluvial geomorphology assessiedémonstrate adequate consideration of
this issue in report conclusions.

0o Baseflow— TheWRED Addendum 2008 — Attachment Seport states “[they] do not agree
with the CBSES” in that “[from a geomorphic persfiee, minor reductions, minor
modifications to base flow should not impact chdfimem and function.” Channel process and
function are intertwined with biophysical conditionFurther, minor physical channel changes
do not imply insignificant ecological implication3.his assessment does not consider the
geomorphic and ecological implications of potentiedjetation encroachment (e.g., grasses) due
to lower flow levels during dry periods. The pdd#ly of such impacts should be recognized
in the fluvial geomorphology report and documentethe monitoring plans.

0 Geomorphic Field Assessments

0 General —Reports, including the fluvial geomorphology asse=st, generally lack clear
justification for the selected “zone of influence.”

0 Reach Sensitivity Criteria— Field sites selected for detailed fluvial geontmipgy analysis
and monitoring have been selected primarily basegemgraphy, accessibility, and channel
definition. It is not clear if these criteria aadequate to assess potential changes and impacts
based on a “weakest link” approach. At the genexal, the field sites selected do not appear
to adequately consider Channel Form Sensitivitylysia provide in th&€BSES 2008 Report
— Part B, Figure 6.8 At the detailed level, issues of reach slop&idant boundary material,
vegetation conditions, and existing erosion coodgi(for example) should also be clearly
considered/confirmed in the monitoring site setettnd justification.
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0 Stream Ecogeomorphology- An overriding premise in ti&/RED Addendum 2008 — Attachment 5
report is the assessment of fluvial geomorphic ictgomn isolation of the biological systems.
Specifically, the conclusions are based on thekalitiood of “exacerbat[ing] erosion” and that any
potential negative aspects of other minor adjusteneeed to be considered within “the context of the
other disciplines, such as terrestrial and aquetidogy.” While it is agreed that any value stagata
or assessments of negative impact with respeaamgrphic processes are generally incorporated from
the health of associated biological systems,ribisconvincing that geomorphologists can detach the
physical conclusions, specifically within an intatgd study.

o Integrated Monitoring — Specifically, the fluvial geomorphic monitoripéans/fieldsites have
not been integrated with fish habitat and benthigitat monitoring sites. As commented
above, geomorphic considerations should integratie pphysical and biological implications;
and detailed monitoring plans from the proponectissultant team should outline how
observations from the various disciplines will ln®inated to provide an integrated
understanding of the natural systems.

Geomorphic Significance- This review recognises the “state-of-the-art’ligmges associated with scientific
measurability and predictability of adjustmentsinall vegetation controlled / altered watercourhesto
possible changes in hydrology. This limitation é@gizes the need to better integrate geomorphictonmg
and interpretations into the subtle implicationsldmlogical impact assessments and the identifinadf off-
site.
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APPENDIX C

Rockfort Quarries — Discussion Notes — at CVC - Namber 13, 2008
Donald Weatherbe, P.Eng.

Review of Appendix G — Thermal Effects Calculations- Water Resources Evaluation, Rockfort Quarry, Tovwn of
Caledon, Ont., Conestoga-Rovers, August 2000.

Model documentation

The model is described for groundwater flow in aops media, which is then modified by the consuttéam some way to
handle the worst case - a fissure in the rock.ememw the model suitability | need to see the basgumptions described
by the original authors or an interpretation preddy the consultants. The referenced sourceseaeed to comment on
the theory and the choice of parameter values.

» The primary references for the model are two paipe@&erman (Soll, 1988) and French (Grima 1984Yo4ld
they be provided in English. Another reference (aimo and Schwartz 1990 "Physical and Chemical
Hydrogeology", John Wiley & Sons.) has been puretlg4998 edition).

Model Formulation

In order to test the formulation, the Heat Tran$fedel equations ( equations 2 and 3, page G-4¢ wet up in and Excel
spreadsheet. Comments:
* The summation symbol shown in equation 3 appeabs incorrect. There should be 12 separate cailontato
show the monthly variations, not a summation.
* The findings could not be reproduced. Only thesvoase examples were calculated. For these cas®gers
Creek at 350 m. Unsaturated thickness 5 m. Groutethlsase temperature 9 Deg C.

Case CRA Max-Min Deg C DGW Max-Min Deg C Comment
Porous rock 9.5 -9.0 Table G-4 9.82 -8.78
Fractured rock 9.5 -9.0 Table G-5 12.68 — 8.08

e The model formulations should be compared to saa grror has been introduced by this author theife is an
error in the CRA model implementation.

» The equations seem consistent. The results ardisagmly different that those found in the CRA oep For
example, the fractured rock case has the Darcy Vielacity as 0.01894 m/s which is equivalent tan@&r. With
only 350 m to the Rogers Creek, it would take 5rhdar flow to reach the Creek.

No data on receiving streams — flow, temperatueegiven, There is no calculation of temperatufeatfon streams. This
is probably because the predicted temperature riartpe CRA report would give a negligible impact
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