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1.0 INTRODUCTICON

The primary objective of this Adaptive Management Plan (AMP) is to ensure that the quality and
quantity of local water supply systems (e.g. private wells) are not adversely affected by the
operation of the proposed Nelson Quarry Co. (Nelson) extension in Burlington Ontario. An AMP
for the protection of ecological features has been prepared in a separate, complimentary
document.

A conceptual Mitigation System has been developed for agency revie/w’_’ang comments and is also
provided under separate cover. The Mitigation System is (;ifferenl than the AMP. The
Mitigation System is the design (engineering and supponing/séientiﬁc studies) of the works to
mitigate the environmental impacts as a consequence of bedrock quarrying in the proposed
Nelson Quarry extension. The AMP involves conducyngmgniloring to°determine what actions
need to be taken, and when, all in conformance with a pre-determined set of rules (i.e. the
Mitigation System is just one component of the ‘A'Mg). A pilé{‘lesl of the ground\ir?té/r recharge
component of the proposed Mitigation System will be cogdﬁcted, to verify and augment the
effectiveness of the proposed Mitigation System.

The quarry has a long mining life, esiimatsd at‘appioximately 20 years, which will allow for
additional baseline (existing conditions) monjtoring-and technical assessments. 1t is expected that
the excavation of initial phases of the proﬁ‘osed q'Il\a\ny extension (which do not require a
Mitigation System to be/iﬁ/placé; see Section \I\\g for details)’will take approximately 9 years to
complete. This will pfqvide an approximate \9\‘\year period prior to implementation of the
Mitigation System for mdnitoring of groundwaler}\}efels according to the AMP, conducting a
pilot test of the proposed ground(water_‘Djlitigation-‘System, and assessment of updated modelling
predictions-fo-determine-the need ‘énc\i limil?gf for mitigation measures. In the event that the results
of the monitoring am\m}de‘lling indicale{that the Mitigation Systems along the eastern quarry
perimeter could be requir “earlier than anticipated (e.g. prior to completion of Phase 3), the
AMP requirgs&h]e implementation of the Mitigation System to proactively mitigate against
groundwater leye \d\rawdown ?‘nd water well interference. Conversely, the mitigation could be
installed later than.anticipatéd in the event that measured groundwater level drawdown was less
than projected. The actual’f-equirements for the implementation of the Mitigation System will be
determined based on :zwéniloring results and updated assessment of projected groundwater level
drawdown as the quarry expands.

1.1 Current Status of AMP

This draft document provides Version 1 of the AMP for local private wells in the vicinity of the
proposed Nelson Quarry extension. As requested by the JART Committee, this version of the
AMP has been prepared for discussion purposes in advance of the submission of a finalised,
detailed plan. It is expected that this AMP will be modified as additional information (e.g.
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baseline monitoring data, agency comments regarding the proposed Mitigation System and draft
AMP) are obtained. Some aspects of the current version of the AMP require further
development. 1t is expected that greater detail and outstanding issues will be developed in
consultation with JART and other stakeholders as the AMP is refined in the methodology
discussed in Section 1.1.

A subsequent version of this AMP, when agreed to by all parties, will form part of the conditions
of approval for the issuing of a license under the Aggrepate Resources Act for the proposed
Nelson Quarry extension, and issuance of an Ontario Water Resource§\A\ct (OWRA) Permit to
Take Water (PTTW) and OWRA Section 53 Industrial Sewage Worksmval from the Ontario
Ministry of Environment (MOE).

The approved AMP will not be “static™ in design. 11411] be a flexible System that may be
expanded or optimized based on environmental condmons (groundwaler levels ‘and quahty) and
observed Mitigation System performance ensuring effecuve\\overall mitigation, AS a result,
subsequent versions of this AMP will consider the reésuits ofzon zgoing monitoring to determine
appropriate measures (and the logistics of its tmplementatlon) in response to pre-determined set
of rules or triggers. '

1.2 Previous Studies

1.21 Impact Assess/rﬁ/e’r;? \\\
\‘ .

Extensive hydrogeologlcal and\dgiwater res;ﬁu‘rfés investigations were undertaken in the

proposed exten510n area in 2003 and-2004.~The- results of these investigations, which included a

survey of cai-pn ate ells am\ummarlzedﬁn a report entitled, “Hydrogeological and Water

Resour es Assessmem f the Proposed Nelson Quarry Co. Extension™, and dated October 2004

(Goider, 004) \\

The above report\was ind pendemly reviewed by the JART committee and stakeholders.
Response to peer review comments were provided in September 2005.

Extensive ecological mvestlgatlons were undertaken in the proposed extension area. The results
of these investigations are summarized in a report entitled, “Level Il Natural Environment
Technical Report” (Stantec, QOctober 2004).

1.2.2 Site Plans

The proposed quarry development plan (Site Plan) was initially described in site plans entitled
Burlington Quarry Extension, dated October 8, 2004 (MHBC, 2004).
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Revised site plans, detailing a phased excavation plan, dated April 3, 2006 (MHBC, 2006), have
been developed that precludes excavation in the wetland/woodlot area in the southern area of the
site, or the woodlot located in the southwest area of the site (MHBC, 2006). The revised site
plans include backfilling of the southeast corner of the quarry to re-establish off-site surface water
flow to the south wetland.

The revised site plans also update the advancement of quarry operations within the proposed
extension (summarized on Figure 1). According to the revised plan the excavation will be
initiated midway along the northern perimeter of the site, through an-access portal under No. 2
Sideroad, rather than in northwest area of the site. The purpose for thls ISI\O delay the excavation
of the quarry close to the wells along No.2 Sideroad to the westlof ﬂ{e quarry and thereby reduce
the potential for well interference at the initiation of quarrying activities. This will allow for
several years to monitor changes in the groundwater/lé;fels in response to quarrying and to
conduct a pilot test of the proposed groundwater Mltlgatlon System before the excavation comes

in close proximity to the wells in that area. 7 /,\ S 7

1.2.3 Mitigation system

A draft conceptual Mitigation System de51gn,\of which one componem is groundwater recharge,
has been developed for agency review a\nd comments This desngn is provided in Golder
Associates report enutled “Conceptual Destgyof “Groundwaier Impact Mitigation System,
Proposed Nelson Quarry’Exrens.ron Nelson Quarry Co., Halion, Ontario” and dated May 5, 2006

(Golder 2006 b). / & \\

The Mitigation System wheQ compietc w1ll address the requirements of both this Water Well
AMP and the Ecological- "AMP: T

1.24 Additional Hydrogeologigal Assessments

Additional hydrogeologlc f' eld studies, which evaluated the potential hydraulic connection
between slandmg water m the wetland area to the south of the site and groundwater resources in
the underlying bedrock “were completed in 2006. The results of these field studies are
summarized in a report’ entnled “Additional Hydrogeologic Field Studies at the Proposed Nelson
Quarry Co. Extension™, and dated April 13, 2006 (Golder, 2006a).
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1.2.5 Summary of Key Considerations

The following key considerations have been developed from the findings provided in the
preceding studies and reports.

1) This AMP will focus on private wells located within 1 km of the quarry along No. 2
Sideroad, Guelph Line, No. 1 Sideroad and Cedar Springs Road (further discussed in Section
4.3.2).

2) An assessment of potential impact, which was included in the/h/;afogeological and water
resources assessment (Golder, 2004), determined that the proposed quarry extension is not
expected to affect the operation of local private wells along\No | Sideroad and Cedar
Springs Road. Potential impacts are more likely to affect\lo\cal wells along Guelph Line and
the No. 2 Sideroad. NS

N
3) Groundwater flow in the dolostone occurs to-a greater degree in the uppermostzweathered
. . I NUTR = .
section of the rock, while the aquifer is less permeable at ltl)e» bass of the formaglon.

4) A water well survey form was distributed 1o 85 local ﬁfiyate well locations, of which 22

private well owners participated in tﬁ?water use questionnajre (Golder 2004),
o
5) Local wells obtain water supplies prtqlanly\ﬂ'om the dolostone bedrock of the Amabel

Formation. Well yields are moderate (roughly/301—-w6Q m: /day) and not generally affected by
seasonal dry perlods/Water\quahty 15 typw%ﬂy of bedrégck water quality, hard and elevated
occurrences of su/lphur iron-and. other parameters.

N
6) For the initial phase.of quarry deve]opment (Phjase 1), the quarry face will be located at least
300 m from the neare\pgate -well Tocations. along No. 2 Sideroad.

7} Num r:ca”] dell;ng of the otentlal impacts resulting from quarry operations during the
lnmal stages of quar{y developmem,/ predicts up to 1 m of water level drawdown at the
neare%nvate in the absence of mltlgallon

8) The opem@: of some elghbourmg private wells immediately adjacent to the proposed
quarry exten on\area is xpected to affect by full development of the quarry extension in the
absence of mm n.

1.3 Rationale for AMP Development

This AMP recognizes the need to adapt groundwater monitoring and water resource restoration to
the variable conditions at surrounding private water wells. The AMP has been developed to
reflect conditions at the site including the nature of the dolostone bedrock, the rate of quarry
development, the characteristics of the local water supply aquifer and the operational
characteristics of neighbouring private wells.
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Recognizing that surrounding water wells may be impacted during the approximately 20 vears of
quarrying operations, the AMP includes a proactive Mitigation System. Contingency measures
for water well replacement and/or supply restoration has been incorporated into this AMP in the
unlikely case that the Mitigation System is not as effective as anticipated.

The operation of neighbouring domestic water wells is not expected to be effected during the
initial phases {e.g. Phases | through 3) of quarry development and perhaps for much longer.
However analysis completed in the hydrogeologic assessment report (Golder 2004), shows that a
water table decline of about 1m could be experienced at the nearest of the off-site private wells
shortly after commencement of Phase 4 operations (at about9” ye® in the absence of
mitigation.

The localized effects on the water table and the relalive/ly/;ibw :'\ate of advap\cement of the quarry
face provide sufficient time to assess the effects ofrquarrymg During the initial phases of
quarrying, water level and water quality data develqped throu\\P the momlon%p\%gram can be
analyzed to provide a more reliable assessment of ‘the”predjctedywater level dmpacts and to

determine the timeframe at which the operation of neighbouring water wells could be impacted.
I

-
~

A long-term field monitoring program has-been. developed to\silppért potential interference
estimates in local private wells. This program will-include the collectlon of water level data and

Y
an annual assessment of surrounding domestic waler/wellsw//

/\\ \\

1.4 AMP Components
- bt

& \\\ )

Key components of an AMP, mclude -

. Pote tlal E!TDDeve]opmem of a model to describe how quarrying activities and

N

managemem actlons illaffect mponents of the environment.

¢ Triggers~and Managem::\nl Actions: A management policy that lays out rules specifying

management.actions (e.g., Fmitigation measures) based on current information on indicator
variables. T\]le\(\l\eve]opmenl of mitigation measures through engineering and supporting
scientific studies is_proposed to limit potential impacts of the proposed Quarry extension on

. N
local environmerital Yeceptors.

»  Monitoring Plan?’A monitoring plan to observe how the environmental system responds to
aggregate extraction and management actions (including the Mitigation System) relative to
key indicator variables.

e Management System: A management system which implements the policy (Triggers and
Management Actions) and depends on the concurrent observations made on key indicator
variables.

Section 2 through Section 5 of this report discusses the components of the AMP listed above in

further detail. Development and implementation of these components is summarized on Figure 2,
a flow chart of the expected AMP development.
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2.0 POTENTIAL EFFECTS

Fundamental to developing an AMP (and supporiing Mitigation System) is an understanding of
the potential receptors of the environment/ecosystem that are to be protected. Potential receptors
may reflect a valued ecosystem component {e.g. Jefferson Salamander), or key indicator variable
(e.g. vernal pool water levels). The potential receptors identified for this Water Well AMP are
humans via consumption of groundwater for drinking water purposes.

The assessment of potential effects has been completed through preparation of Hydrogeological
and Water Resources Assessment of the Proposed Nelson Quany/Gio. ‘Exiension {Golder, 2004),
“Conceptual Design of Groundwater Impact Mitigation S}Js{ém; Proposed Nelson Quarry
Extension, Nelson Quarry Co., Halton, Onitario™ (Golder 2006 b), andgdddﬂional Hydrogeologic
Field Studies at the Proposed Nelson Quarry Co. Exlensron (Golder 2006a). See Section 1.2
for details of these reports. N
. \\ N

To predict potential effects, models were developed 10 assess how quarrying’.activities and
management actions (i.e., Mitigation System) would affect the polentlal receptors 10 be protected.
Potential effects of quarry operations iri\the_proposed extension area specific to this Water Well
AMP include: "

Y

¢ a reduction of groundwater elevatio\;i in nearby private wells (most notably areas to the
east and northwest of the proposed ex en\sign are\a)rand

e a potential changferin'groundwater quali ;in nearby private wells,

A separate AMP is b'ei}g‘dévelope‘d for ecological receptors/VECs.
N /.‘/

The primar&f’objectivg of -this AI\\HIP. is to ensure that any disruption of neighbouring water wells
located in the vicinity\of the quarry site.is avoided, with a proactive program to replace such
supplies in advance of any such impa/cts For the purpose of this AMP, the surrounding residents
include wells along No. 2 Slderoad Guelph Line, No. | Sideroad and Cedar Springs Road within
1 km of the quan’y The results of the hydrogeological modelling (Golder, 2004) have indicated
that wells along Gy\elph Lme and the No. 2 Sideroad West of the proposed quarry couid
potentially expenence water well interference due to quarry dewatering activities without
mitigation {(Golder, 2004) The modelling indicated that wells along No. 1 Sideroad and Cedar
Springs Road would not likely experience significant well interference (Golder, 2004).

3.0 TRIGGERS AND MANAGEMENT ACTIONS

The “management policy” lays out rules specifying management actions based on current
information on key indicator variables relative 1o established triggers.
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The Mitigation System is one of many possible management actions. General management
actions include, but are not limited to:

* begin monitoring in a certain area;

¢ enhance the monitoring plan to a higher level of detail (spatial, temporal or parameters);

e initiate construction of a component of the Mitigation System;

¢ stari-up the Mitigation System component;

e implement a contingency measure if abnormal environmental conditions occur or a
Mitigation System component does not have the expected effect;

* provide reporting of environmental conditions on upsets;

¢ respond to complaints from neighbouring properties;

¢ terminate a component of the mitigation system; or

¢ terminate a component of the monitoring plan. &
Triggers are the criteria (quantified environmental-parameter, such a groundwater elevation, or
status of excavation) used to warn if a potential éffect may be realised {or termmated) in the
future and thus initiate a corresponding management action. fTrlgg}\rs will reflect’ seasonallrv and
naturally variability from year to year (e,g. recognise naturally m&;mng dry years).

.

S
The management actions will respect the proposed phasing of® the e’xtensmn operation. For
example, certain monitoring components and/or mitigation measures must be in place before
quarrying in a part of the.extension may occur Conversely; some mitigation measures {(e.g.
reservoirs) may not be conslructed prior to quarrymg, and possibly rehabilitation, in a part of the
extension has been «co}npleted The report “Concepmal Design of Groundwater Impact
Mitigation System, Prc}osed QfﬁfsomQuarry Extension, Nelson Quarry Co., Halton, Omario”

outlines the currently.proposed quarry opemygg ,,and Mitigation System phasing.

Triggefs and management_actions will'cosisider the length of time required to extract a phase of
the ‘e/x—t}ns\on the duration tonmplement (construct) a Mitigation System component, and the
ability to g \rock (ie n;ovement of heavy equipment and blasting} adjacent to areas
undergomg rehabjlitation or gonstruction of Mitigation System components {(e.g., reservoir dams).

The AMP triggers and” management actions consider contingency measures if abnormal
environmental conditions occur or a Mitigation System component is not as effective as expected.
Contingency plans are required if monitoring indicates a negative effect is occurring even with
mitigation in place. Some examples of contingency plans are:

¢ a contingency plan in case of lack of quarry water for the operation of the Mitigation System
(i.e. a possible solution is use water from the existing quarry);

e a contingency ptan in case groundwater wells dry up (i.e. possible solutions are upgrades to
the domestic wells or implement the Water Supply Restoration Program component of the
AMP);
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* acontingency plan for large-scale karst features. (i.e. application of bedrock grouting).

Specifics of selected management actions for this private well AMP are discussed in the
following subsections.

3.1 Groundwater Mitigation System

The conceptual design of a groundwater mitigation system has been developed to limit the
potential impact of dewatering in the proposed quarry extension area. Full details of the
development and operation of the proposed mitigation system is prowded in the mitigation
system design report (Golder, 2006b). The mitigation system will e located along the eastern
and north-western limits of the proposed extension area. Subser.i{l\ént\ versions of this AMP will

describe the development, performance testing and operation of%}he mlhgatu){ system. This will
N

™~

include the following components:

e

i .
¢ pilot testing of key components of the pr?poséd\miligaﬁon system (e.g. rechargé wells);
o N, *

e water quality treatment requirements;

e acomprehensive maintenance and monitoring plan;

e development of a detailed design plan;\'

s provision of a construction schedule for the mltlgatlon system and

AN

s determination of t/n‘)gger le\g:ls to mark tlee initiation gf the mitigation system.

A
3.2 Complaints’Re\sp\?\nse Program \ e
., /'//

The follow'ng/(;ﬁlﬁlainl response programwadd;'esses both neighbouring domestic wells and
wells locat’eé in the Mpunt Nemo plateau at a greater distance from the site. The Complaints
Respdnge™Program for neighbourmg (Category A) and non-neighbouring wells (Category B) is
summarized on Figures 3 an\d 4 respectlve!y

Nearby domestic-water wells (&‘ategory A)

These domestic wells ar¢ those wells that are in closest proximity to the proposed site and would
be located primarily in unmitigated areas (e.g. South-western, southern, and northern boundaries
of the proposed extension area). Many of these wells have been, or will be included, in the
current offsite monitoring program and as such, a baseline well condition survey and a record of
water level fluctuations will already have been developed and will be available for review. The
proposed response program for these wells is as follows:

*  Well owner has first contacted licensed pump maintenance contractor directly as this
contractor will have been retained by Nelson on an ‘on call’ basis to respond to any such
complaints. This contactor will provide a temporary water supply if warranted and/or
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conduct a well/system inspection and complete any maintenance as may be required
without further authorization from Nelson to an amount of $3,000 without prior
authorization from Nelson.

e Well owner and/or contractor will also advise Nelson who will then contact the
hydrogeologist to review the record of water level data and water quality data, and also
review the response actions implemented by the contractor.

* The hydrogeclogist will develop an opinion regarding the viability of this domestic well
as a water supply source; this will include a review of the well/system with the comactor.

e  Where the water supply is at risk or determined to be not’ VIabIe the water supply
restoration program would be implemented. s

Other domestic water wells (Category B)

The following program has been developed to address complamts originating ﬁ'om well owners
located on the Mount Nemo plateau at a greater dlstance from the site. Fol]owmg any such
complaints as may be received by Nelson, either directly from the\affecled party or through an
agency such as the MOE or the Region of Halton, Nelson WJIl authorise the following:
e The ‘on call’ licensed contractor\to.immediately provide a-temporary water supply, if
warranted. 3

i
4

e The hydrogeologist will inspect wgll and” assess 3 water use, depth to water, well
performance history. . \ e

+ The hydrogeologist w1II analyse water Ie\vel records from onsite monitoring wells and
develop an‘esiimate of water Ievel drawdown- -at potentially affected wells.

* The hydrogeologist-will prepare an"opinion, based on water level data, of the likelihood
that well mterference is attrlbulable to-quarry excavation.

\
/ \\ \\
~ Sl 2

If it 1s conc]uded that the well prob]em could possibly be attributable to quarry excavation, then
this well will be incorporated into the’ Category A program including:

N
~

.

e continue'provision of temporary water supply, if warranted;

e conduct baseline well condition survey using licensed contractor to assess well/pump
condition, determine pump submergence and install measuring tube and initiate
collection of water level and water quality data; and

* complete any upgrades, as may be recommended, to an amount of $3,000 without prior
authorization from Nelson.

If it is concluded that the impact is most likely attributable to quarry excavation and that the water
supply is at risk, then:

¢ Implement water supply restoration program.
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As a temporary measure, unti] a permanent mitigation measure is implemented, cisterns could be
constructed with a trucked-in water source to provide for all water needs except drinking water.
Drinking water supplies would be provided by bottled water.

3.3  Water Supply Restoration Program

The following generic measures are considered applicable for nearby properties where the
operation of water wells may have been compromised by quarry excavation or, as based on the

analysis of all monitoring data, are assessed to likely be compromised in the near future.
/’/—‘\\b

(1) Well System Rehabilitation

The well system could be rehabilitated by replace
deepening, etc. to improve well performance.

(2) Well Replacement

™, N h 4
The well could be replaced or augmented w1th\a-1]eywell\that could be/located further
from the quarry excavation. The feasibility of wgll replacement would be based on test
drilling program that could include more than one test well.

T

(3) Additional Wells ~ g

Additional wells could be installed\to SUPB]qni‘?m the s’upﬁiy of existing weli(s). The
feasibility of well replacement would be based on-test drilling program that could include
more than one test/fvell\.\\ 7 ),

-

ru

(4) Trickle Wg]ls.a1<1d Cisterns

Where feasible, the existing{“well(s) would’be converted 10 a low yield pumping system,
. . N — N . . . .
or installation_of an\addmonal~we1!§4}10ng with construction of a cistern 1o increase
wafer storag if required.
/
AN
App opﬂ{te\
. . 4 . . .
incorporatéd_into any restored water supply as appropriate. For restoration options 2 to 4, water
ay~be-required tp ;provide a supply of potable domestic water at historic rates of

consumption. The.guarry licensee’s restoration program will include, if necessary at its expense,

-~

.

water treatment, i{]C]udiBg,disinfection and/or an ultra violet (UV) filter, would be
treatment m
chemical, bacterio]oglpland physical treatment as required.

The decision of whether to proceed with the water supply restoration program will be based on a
review of groundwater level information by the hydrogeologist, and well construction and
performance information by the pump contractor. The water supply restoration program would be
implemented proactively if monitoring data identified a significant potential for interruption of
the groundwater supply. This approach is preferred to the use of trigger levels at onsite wells as it
would be based on the actual conditions at each of the private water supply wells, which may
differ in performance depending upon their location and completion details.
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3.4  Karst Mitigation Measures

A contingency plan should large-scale karst features be encountered is currently being developed
under separate cover, and will be incorporated in future versions of this AMP. Elements of the
proposed contingency plan include monitoring for detection of karstic features and the use of
grouting the bedrock mass in discrete sections to reduce recharge water volumes back into the
quarry through higher permeability features. It is to be noted that this could be utilized in the area
of the groundwater mitigation system or in other areas of the quarry where the mitigation system
is not present. Nelson has retained the services of Dr. Donald Bruce, of ‘Gsosystems L.P,whois

. . . ST
a recognized expert in the field of grouting of karst systems for thes€ considérations.

T

The monitoring component of the AMP is based on the-potential receptors to be protected and the

NN

- . . . A . .
associated triggers and management actions. The.aspect that t e\AMP will momt(}r‘}?nay be an

4.0 MONITORING PLAN

indicator or surrogate for the status of the environrﬁen;gl ‘component (or conglomerate of
components) of the environment / ecosystem to be protected. f\__

| N
Two phases of monitoring work will be undertaken during the development of this AMP:

V'

1) Baseline monitoring to be undertaken prior to the advancement of quarry operations in the

proposed extension area-(see.Section 4.1);and” - e
N, {
2) Long-term moni/toﬁqg to identify potential ‘advancement of key indicators towards trigger

levels (see Section i).\ /
\ -

e, e,

T <
Consideratm/!l,w;%be‘sgl\v‘en to_a tiered monitoring plan i.e., enhance the monitoring plan to a

higher level of detail (spatial tempo?ﬁl\gr/garameters) when a certain trigger is achieved.

/

Ve .
The monitoring plan will specify parameters, locations, frequencies and methods of monitoring to
™ i

support triggers for management actions specified in Section 3.

4.1 Baseline Gryd\vater Monitoring Program

Baseline monitoring data is used to characterise normal environmental conditions prior to the
development of major undertakings. This data is then used 1o determine appropriate trigger levels
which reflect a deviation from normal conditions. Baseline monitoring data is used to verify
assumptions and confirm design basis (e.g. sample quarry sump water quality starting in Phase |
for input into determination of treatment measures if required).

Baseline monitoring in the vicinity of the proposed extension area has largely been completed in
previous hydrogeological and water resources field investigations (Golder, 2004; Golder 2006a).
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Additional baseline monitoring will be undertaken in local private wells and surrounding
monitoring wells.

4.2 Long Term Groundwater Monitoring Program

Following the development of appropriate triggers and management actions, a long-term
monitoring program will be undertaken. The uitimate goal of the long-term monitoring plan is to
identify potential advancement of key indicators towards trigger levels of the related management
actions (trigger enhanced monitoring, construction of mitigation measufes, start-up of mitigation
measures, implementation of contingency measures, etc.). Long-tefm m(?ﬁ?toring, however, will
also be undertaken to observe the effectiveness of mmgatmn/and contmgency measures upon
implementation.

The proposed groundwater level and quality monitoﬁﬁg pr?)gram addresseés_onsite and offsite
Jocations along with the analysis and reporting of-all momtonng data. This program includes the
installation of new monitoring wells (twenty on-51te and three ~off-site), to provide for the
development of a comprehensive understanding of the eﬁ'ects on local groundwater in the vicinity
of the active quarry. New monitoriné\wells are 1o be installed following approval for this
proposed quarry. The newly installed monitoring_wells will in\ciude’ multi-level piezometers
completed in the shallow and intermediate\bedrock zones The installation and testing of the
wells would be compleled within 4 months f'o]l\cyvmg theqs}uance of a license and prior to any
bedrock excavation in the proposed quarry,
\\
A key component “of “the momtpnng program is the annual assessment of the operation of
nelghbounng domestic water wel]s-—:l“he recommendatnon to replace a water supply will be based
on this revnew with. the requirement ¢ lhal the 1 replacement program be initiated proactively o avoid
dlsrupnons in domestlc water supphes s
N N i h N //

The results-of the testing and monitoring would be compared to the results of previous analyses
and model as\surriptions. A decision would be made as to whether the groundwater flow model
should be update\d\.l\o incorporate the new data. Any supplemental groundwater flow modelling
would be completed within 6 months following the issuance of a license, and provide a revised
drawdown impact assessment for the initial quarry development stage. The monitoring program
would be refined to address any gaps identified by the supplemental groundwater model.

4.2.1 On-site monitoring

Existing on-site monitoring locations are shown on Figure 5. The tasks of the proposed on-site
monitoring program includes:

e Installation and hydraulic conductivity testing of supplememal perimeter wells to be
installed along the eastern, southern and western boundaries of the site. Approximately
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