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Executive Summary
Cambridge Aggregates Inc. (Cambridge Aggregates) retained MTE Consultants Inc. (MTE) tocomplete a Maximum Predicted Water Table Report to support a Class ‘A’ pit above-water-tableAggregate Resources Act (R.S.O., 1990) (ARA) license application for the property located onlocated on Part of Lots 16, 17 & 18 Concession 9, Township of North Dumfries, Region ofWaterloo. Figure 1 illustrates the Site location.  The Site is located approximately 1.7 kmsouthwest of the City of Cambridge at the corner of Line 37 and Road 108.
This report will also be submitted in support of Township of North Dumfries Zoning By-Lawamendment.
This report considers the requirements of the Aggregate Resources of Ontario: TechnicalReports and Information Standards, August 2020 and Region of Waterloo 2015 Draft AggregateAssessment Guidelines.
The following summarizes the findings of the hydrogeological investigation:

 The water-table encountered on-Site is located in a sand and gravel formation thatoverlies a silty sand till. The sand and gravel formation represents the aggregateresource;
 The water table encountered on-Site is generally at an elevation of 306.5 metres abovemean sea level (mAMSL);
 The sand and gravel formation represents an unconfined aquifer that supplies water toprivate water supply wells within the study area;
 A small portion of the Site exists within the Willard and Middleton Street Wellheadprotection area;
 No surface water courses cross the Site;
 No wetlands are mapped within the proposed licensed area;
 The Site primarily contributes to the Cedar Creek Catchment (located within the GrandRiver Watershed);
 Groundwater elevations at the Site indicate that local horizontal groundwater flow in thewater-table aquifer is southeast across the Site. The horizontal hydraulic gradient wascalculated to be 0.0006 m/m;
 The estimated horizontal hydraulic conductivity for the saturated granular materials atthe Site ranges from 6.1 x 10-5 m/sec (MW109-20) to 4.5 x 10-3 m/sec (MW101-20) with acalculated geometric mean of 7.1 x 10-4 m/sec which is consistent with published valuesfor sand and gravel soils;
 In order to characterize background water quality conditions, water samples werecollected from monitoring wells on-Site, and two nearby private wells;
 Since extraction is above the water table, no dewatering will occur.  MTE alsounderstands that no aggregate washing is proposed on-Site. As such a Permit to TakeWater will not be required at this time;
 Based on the groundwater elevations on Site the pit floor will be set at an elevation of309.25 mAMSL; and
 To address potential concerns related to impacts to nearby features MTE undertook amicro drainage analysis.
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Based on the above hydrogeological investigation, MTE offers the following conclusions:
1. The maximum predicted water table elevation on-Site was estimated to be 307.75mAMSL.
2. There will be no discharge to any surface water bodies or courses as a result ofextraction activities.
3. As this application is for an above water table pit without active dewatering, MTEpredicts that there will be no drawdown of the water table beyond the licence boundary.
4. Since both the Willard and Middleton Street Wells are completed within the bedrock andthe Site will be extracting aggregate from the overburden aquifer above the water table,Site activities do not pose a threat to either well field.
5. Fluctuations in groundwater levels are expected to remain in the normal range of annualvariation for the groundwater system throughout the life of the proposed pit.
6. As this application is for an above water table pit without active dewatering, MTE doesnot anticipate impacts to either the Galt Ridge Sudden Bog or Taylors Lake Wetland.
7. To account for climate change, a long-term monitoring program has been included onthe Site Plans which will span the life of the proposed pit.  This long-term monitoringprogram in combination with the mandated 1.5 m buffer above the established highwater table elevation will be used to ensure the pit floor remains above water table.
8. No cumulative impacts with respect to water quantity or quality are anticipated.
9. As long as the recommendations provided in Section 12.0 of this report areimplemented, then groundwater and surface water resources and their uses will not beimpacted by the proposed pit.

Based on the above hydrogeological investigation, MTE offers the following recommendations:
Groundwater Monitoring Program:

1. Manual water levels shall be collected on a seasonal basis, three times per year, once inthe spring, summer and fall, at all on-Site monitoring wells and participating domesticwells.
2. An annual groundwater monitoring program shall extend throughout the life of theoperation so that confirmatory water table elevations can be obtained as the pitdevelops.
3. The results of the monitoring shall be retained on-file by Cambridge Aggregates so that itcan be made available upon request by agencies such as the NDMNRF, MECP, Regionof Waterloo or Township of North Dumfries.
4. Monitoring wells that may be destroyed by extraction activities shall be decommissionedaccording to the Wells Regulation (O.Reg. 903) and subsequently replaced (with theexception of MW102-20 and MW106-20) at a location that will ensure the newmonitoring wells will remain intact to allow groundwater monitoring to continue.
5. MW101-20, MW103-20, MW104-20, MW107-20, MW108-20 & MW109-20 shall besampled for water quality once per year during the summer for the life of the proposedpit to track trends in water quality. Samples shall be analyzed for general chemistryincluding select metals, petroleum hydrocarbons (PHC) in the F1 through F4 fraction,and benzene, toluene, ethylbenzene, and xylenes (BTEX).
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Maximum Predicted Groundwater Table and the Proposed Pit Floor:
1. The maximum depth of extraction shall not occur within 1.5 m of the maximum predictedhigh water table (307.75 mAMSL).
2. Should the water table elevation occur at higher levels than anticipated based on theresults of the ground water monitoring program, the depth of extraction shall be adjustedto ensure a minimum of 1.5 metres is maintained above the water table at all times.

Fuel Storage:
1. Cambridge Aggregates shall adopt their Spill Contingency Plan for the Site and that aQP be retained, in the unlikely event of a spill.
2. Temporary fuel storage facilities are located in designated area.  The designated areawill be located near the proposed entrance to the Site and outside of WellheadProtection Areas.
3. All fueling activities will be in accordance with the Liquid Fuels Handling Code, TechnicalStandards and Safety Act, 2000, as amended.
4. Mobile vehicles will be fueled in a designated area located outside Wellhead ProtectionAreas. Immobile equipment may be re-fueled with a fuel delivery truck outside ofWellhead Protection Areas.
5. Fuel delivered to the Site will be stored within a horizontal double walled steel fuel tankmeeting all current regulated standards, located near the proposed entrance.
6. Fuel hoses on fuel storage tanks will be locked when unattended.
7. Secondary containment measures will be added to the fuel intakes of crushing andscreening equipment to protect against accidental spills while be fueled by a fuel truck inthe active area of the pit.
8. Maintain a record of fuel deliveries noting the quantity and date of each transfer. Arecord of fuel deliveries will be maintained noting the quantity and date of fuel transfer.

Well Interference Complaint Procedure:
Cambridge Aggregates shall adopt the following Well Interference Complaint Procedure:

1. Owners of domestic and farm water supplies experiencing disruption or quality problemsshall immediately notify Cambridge Aggregates Inc.
2. Cambridge Aggregates Inc., upon receipt of any water supply disruption compliant, shallretain the services of an independent Qualified Person (QP i.e. P.Geo. or P.Eng.) toinvestigate the cause of the interference compliant.
3. If, through the investigation, it is determined that pit operations have caused an adverseeffect at the well in question, Cambridge Aggregates Inc. shall, at their expense, eitherrestore or replace the affected water supply.
4. If, through the investigation, it is determined that pit operations have not caused anadverse effect to the well in question, Cambridge Aggregates Inc. shall provide a reportdocumenting the results of the investigation to the well owner and retain a copy on-fileso that it can be made available upon request by agencies such as the NDMNRF orMECP.
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1.0 Introduction
MTE Consultants Inc. (MTE) has been retained by Cambridge Aggregates Inc. (CambridgeAggregates) to complete a Maximum Predicted Water Table Report for a Class “A” pit above-water-table Aggregate Resources Act (R.S.O., 1990) (ARA) license application, located on Partof Lots 16, 17 & 18 Concession 9, Township of North Dumfries, Region of Waterloo herebyreferred to as the “Site”.  The Site location is illustrated on Figure 1.
This report has been completed in accordance with the Ministry of Northern Developments,Mines, Natural Resources and Forestry (NDMNRF) Aggregate Resources Act (ARA) of Ontariofor a Class A License Application for a Pit Above Water.  The ARA requires a MaximumPredicted Water Table Report to determine the final extraction elevation relative to establishedgroundwater table and demonstrate that the final depth of extraction is at least 1.5 metres abovethe water table.  This report will also assess the potential for adverse effects to groundwater andsurface water resources and their uses.  Where the results of this report identify the potential foradverse effects to groundwater and/or surface water resources and their uses, the significanceof the potential impact will be assessed.  As such, this Maximum Predicted Water Table Reportcharacterizes the hydrogeology of the Site and assesses the significance of the potentialimpacts of the proposed pit on surface water and groundwater resources and their uses.
This report has also been completed in accordance with the following local and municipalOfficial Plans:

1. Chapter 5, Section 5.2.4.1 (b) of the Official Plan for the Township of North Dumfries,which requires a hydrogeological study in accordance with the provisions of the RegionalImplementation Guideline for Source Water Protection Studies, demonstrating, to thesatisfaction of the Region, that the proposed operation will have no negative impacts onthe quality and quantity of any surface water or groundwater resources; and
2. Chapter 9, Section 9.C.3 of the Official Plan for the Region of Waterloo, which requires ahydrogeological study in accordance with the provisions of the Regional ImplementationGuideline for Source Water Protection Studies, demonstrating that the proposedoperation will have no negative impacts on the quality and quantity of any surface wateror groundwater resources.

1.1 Agency Pre-Consultation
Section 9.C.5 of the Official Plan for the Region of Waterloo and Section 5.2.4.2 of theTownship of North Dumfries Official Plan requires the applicant to participate in a pre-submission consultation meeting with Area Municipalities and the Grand River ConservationAuthority prior to the submission of any supporting studies.
Terms of Reference (TOR) for the Maximum Predicted Water Table Report (Appendix A) weredeveloped based on the 2020 Reporting Standards issued by the Ministry of NDMNRF and theRegional Municipality of Waterloo (RMOW) Guidelines for Hydrogeological Assessments forProposed Mineral Aggregate Resource Extraction. The TOR was submitted on November 18,2021 by MHBC Planning Ltd to the Region of Waterloo, and the Township of North Dumfries.Comments regarding the TOR were received from the RMOW on January 21, 2022 with followup emails on January 25th and January 26th.  All correspondence related to the TOR areincluded in Appendix A.
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1.2 Scope and Methodology
The purpose of this report is to assess geological, hydrogeological, and hydrological conditionsat the Site and to identify any potential post-extraction adverse effects on water resources,water uses or the natural environment. In accordance with the TOR the scope of work included:

 A review of the Region of Waterloo’s Official Plan.
 A review of the Township of North Dumfries Official Plan.
 A review of the Region of Waterloo 2015 Draft Aggregate Assessment Guidelines.
 A review of topography, physiographic, geological and hydrogeological mapping on filewith NDMNRF.
 A review of the Approved Assessment Report for the Grand River Watershed SourceProtection Area and vulnerability mapping.
 A review of the Provincial Policy Statement.
 A review of the Aggregate Resources Act, Provincial Standards for the preparation of aMaximum Predicted Water Table Report.
 An examination of water well records on file with the Ontario Ministry of the Environment,Conservation and Parks (MECP).
 Site specific field work that included:

o Site Reconnaissance;
o A private well survey of water supply wells within one kilometer of the Site;
o Construction of nine overburden groundwater monitoring wells;
o Single Well Hydraulic Response Tests on each monitoring well;
o Groundwater samples to establish background groundwater chemistry;
o Manual groundwater level measurements on a seasonal basis; and
o On-going measurements of groundwater levels in select wells using dedicatedpressure transducers (data loggers) programmed to record a water level every hour.

 Establishment of the water table elevation beneath the Site.
 Determination of groundwater flow patterns beneath the Site.
 Assessment of potential impacts to:

o Private well owners;
o Well Head Protection Areas; and
o Natural Features.
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2.0 Site Description
The study area, including the licensed boundary, extraction boundary, proposed phasing, MECPWell Record locations, monitoring locations and cross section locations are illustrated on Figure2.  For the purposes of this investigation, the study area is defined as the area 500 metres fromthe licensed boundary.  The Site is currently designated as Prime Agricultural Area andprotected countryside under the Region of Waterloo Official Plan and Township of NorthDumfries Official Plan (Township of North Dumfries, 2018; Region of Waterloo, 2015).
The Site has a proposed licensed area of 45.7 hectares (ha) and a proposed extraction area of35.2 ha.
The stormwater management design criteria for the subject site, as provided by the City ofCambridge and the Region of Waterloo are as follows:

 Attenuation of the post-development peak flows for the 5 and 100 year storm events tothe pre-development (existing) peak flows; and
 Implementation of water quality controls to provide Level 1 (enhanced) treatment levelsas per the MOECC SWM Practices Planning and Design Manual (2003).

2.1 Adjacent Land Use
Surrounding lands are primarily zoned as agriculture and industrial; however, the Taylors LakeWetland is located east of the Site while the Galt Sudden Bog is located south of the Site.Cambridge Aggregates currently operates at the North Dumfries Pit (ARA License No. 607701)a Class A Pit which is located northeast of the Site. The Greenfield Rd. Pit (ARA License No.625482) a Class A Pit licensed to Al’s Stone Service Inc. is located east of the Site.
Nearby registered industrial water users include Cambridge Aggregates which currently holds aPermit to Take Water (PTTW) (Permit No. P-300-910971442) which allows for the taking ofwater from two source wells (TW3-09 and TW1-15) to recharge an on-site pond, and the takingof water from this pond for the purpose of aggregate washing. The maximum taking of waterfrom the source wells was noted to be 1,445,760 L/day. The taking is limited to 290 days/year.Additionally, St. Mary’s Cement holds PTTW 5682-B97RBG for the Cedar Street Pit Locatedapproximately 1.7 km north of the Site.
2.2 Surface Water & Wetlands
An investigation into the surface water features within or intersecting the study area identifiedone minor creek (Glenburn Creek) and two provincially significant wetlands. The Taylors LakeWetland is located east of the Site while the Galt Ridge Sudden Bog is located south of the Site(Figure 2). Additionally, three unnamed ponds are located northeast of the Site.
The Site is primarily located within the Cedar Creek Sub-catchment. Cedar Creek is a Tributaryof the Nith River, which ultimately flows into the Grand River. A small area of the southernportion of the Site is directly within the Grand River Watershed (Figure 3).
2.3 Site Topography & Drainage
On-Site topography is slightly undulating with the highest topography (338 mAMSL) occurring atthe western edge of the Site and the lowest (324 mAMSL) occurring at the northeastern extentof the Site (Figure 4).
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3.0 Geology and Hydrogeology
3.1 Physiography
The Site is categorized as being within the Horseshoe Moraines Region with physiographiclandforms consisting of till moraines (Chapman & Putnam, 1984).
3.2 Quaternary Geology
Regional Quaternary geology maps indicate the Site primarily consists of glaciofluvial graveldeposits, however Quaternary mapping also notes the presence of Wentworth Till within thecenter of the Site (Figure 5) (Karrow P. F., 1987).  Organic deposits are noted to occur withinthe wetland areas south and east of the Site.
3.3 Paleozoic Geology
The Site is underlain by Paleozoic dolostone deposits of the Guelph Formation (Telford P. , 1979)which are expected to be encountered at depths in the order of 64 m below grade (based onMECP Well Record 6500512).

4.0 Source Water Protection
The Clean Water Act, 2006 establishes the framework for creating locally-developed SourceWater Protection Plans to protect the quality and quantity of municipal drinking water sources.The Clean Water Act identifies specific activities that pose a risk of contamination, which areprescribed by the MECP. Under the Clean Water Act, Aggregate Operations are not identifiedas a Prescribed Threat.
The MECP lists 21 prescribed drinking water threats, of which only one applies to aggregateoperations, which is the handling and storage of fuel.  MTE understands that no permanent fuelstorage facilities will be located on site; temporary fuel storage facilities are to be located in adesignated area.  The designated area will be located near the proposed entrance to the Siteand outside of Wellhead Protection Areas.
4.1 Groundwater Recharge
Groundwater recharge occurs where precipitation and snowmelt infiltrate into the ground tofeed aquifers, watercourses and wetlands. Significant recharge areas are typically associatedwith coarse-grained soils (i.e. sands and gravels) covering upland areas on the landscape.  Asignificant groundwater recharge area (SGRA) represents an important area for groundwater torecharge the water table.
Approximately 12.6 ha (36%) of the extraction area is considered to be a SGRA with avulnerability score of 2 (low vulnerability) while 22.7 ha (64%) of the Site is considered to havea vulnerability of 4 (moderate vulnerability) (Figure 6).
4.2 Well Head Protection Areas (WHPA)
Figure 7 identifies the closest Well Head Protection Areas (WHPA).  These WHPAs are locatednortheast of the Site and are identified as:

 The Willard Well Field (2.8 km northeast of the Site); and
 The Middleton Street Well Field (3.7 km northeast of the Site).
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Based on GRCA mapping, the northeast edge of the Site (0.58 ha (1.7%) of the extraction area)is located within the 25 year time of travel of the Willard Well Field. While the northeast corner ofthe licensed boundary (outside of the extraction area) is located marginally within the 25 yeartime of travel of the Middleton Street Well Field (Lake Erie Region Source ProtectionCommittee, 2021).
4.3 Well Head Protection Area Vulnerability
The area of the Site located within the Willard WHPA is considered to have a low vulnerability(2) (Figure 8) (Lake Erie Region Source Protection Committee, 2021).
The area of the Site located within the Middleton Street WHPA is considered to have a lowvulnerability (2), however this area has also been identified as an issue contributing area forTrichloroethylene (TCE), sodium and chloride (Figure 8) (Lake Erie Region Source ProtectionCommittee, 2021).
4.4 Wellhead Protection Sensitivity Areas (WPSA)
Wellhead Protection Sensitivity Areas (WPSA) are delineated within WHPA’s to prevent landuses involving hazardous chemicals and/or substances, disease causing organisms and landuses that increase the vulnerability of groundwater from becoming water quantity and/or qualityrisks to municipal drinking-water supply wells (Region of Waterloo, 2015). Based on Region ofWaterloo mapping the majority of the Site is located within a WPSA 8 (GIS Locator, 2021). Asstated in the Region of Waterloo Official Plan a WPSA-8 “delineates the area outside of the tenyear time of travel to the limit of the total land area contributing water to a municipal drinking-water supply well.” MTE notes that mineral aggregate operations may be permitted within aWPSA 8.

5.0 Field Program
5.1 Monitoring Well Installations
The Region of Waterloo Guidelines specify that a minimum of three monitoring wells are to beinstalled to determine geological and hydrogeological conditions. Based on a review of the Site,MTE choose nine locations to install monitoring wells to be used to predict the maximum watertable elevation and characterize the unconfined aquifer beneath the Site.
Between April 20 and May 6, 2020 four monitoring wells (MW101-20, MW102-20, MW103-20 &MW104-20) were constructed by Les Forages L.B.M. Inc. (LBM) at the Site. Five additionalmonitoring wells (MW105-20, MW106-20, MW107-20, MW108-20 & MW109-20) werecompleted between October 27 and November 3, 2020 (Figure 2). Monitoring locations werechosen based on the following criteria:

 The size (ha) of the Site;
 Topography;
 Longevity – long-term monitoring (outside of the extraction area);
 Proximity to off-Site receptors such as existing groundwater users and natural features;and
 For the creation of a groundwater flow map across the Site.

Prior to drilling, in order to estimate the depth of monitoring wells MTE reviewed nearby MECPwell records. Based on a review of the MECP well records MTE estimated the sand and gravel
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deposit (which forms the unconfined aquifer) extends from approximately ground surface to adepth of 26 -30 m before encountering a >30 m sequence of fine grained material which formsan aquitard between the underlying bedrock and the unconfined aquifer above. As a result ofthe extent of the underlying aquitard and the fact that extraction will occur above the water tablewithin the unconfined aquifer there is no potential to impact the underlying bedrock aquifer. Assuch, monitoring wells were completed and screened only within the unconfined aquifer.Monitoring well screen depths were based on saturated conditions within the unconfined aquifernoted during drilling.
The construction of on-Site monitoring wells was done through the use of a Duel Rotary DH-24HD Drill Rig. A MTE technical representative was present during drilling activities to recordfield and soil conditions. Observations of soil cuttings made during drilling were used toconstruct borehole logs for each of the monitoring wells (Appendix B). Monitoring wells wereconstructed using 50 mm schedule 40 PVC piping and equipped with 1.52 m length 10 slot wellscreen, secured with a locked monument casing grouted in place. Following installation,monitoring wells were developed with an air pump in an effort to purge any remaining sedimentcaused by drilling. Following installation all monitoring wells were geodetically surveyed forlocation and elevation.
5.2 Boreholes
Between October 13 and November 22, 2021, 17 boreholes were drilled to examine theunderlying stratigraphy on-Site (Figure 2). Boreholes were drilled using a Sonic Drill down to adepth of 27.4 m with the exception of EW-21-02 which was drilled to 28.35 m. A representativefrom GRI Inc. was on-Site during the drilling of the borehole to log the soils encountered duringdrilling. Borehole logs can be found in Appendix B.
5.3 Private Wells
A review of the MECP well records indicates that there are 28 well records within the study area(Figure 2). The location, final status and primary use of each of these wells are presented inTable 1. The 28 wells are categorized as follows:

 20 domestic;
 2 livestock;
 1 as irrigation;
 3 as commercial;
 1 as municipal; and
 1 as abandoned.

Additional details regarding these wells are summarized below:
 One well is completed within the bedrock (MECP Well Record No.:6500425);
 One well alteration record (MECP Well Record No.: 6510326);
 One Test Well (MECP Well Record No.: 6505812);
 One well that services a municipal building (MECP Well Record No.: 6508235); and
 Two observation wells (MECP Well Record No.: 6510436 & 6510435).



MTE Consultants | 46639-100 | Maximum Predicted Water Table Report – West Edworthy Pit | June 30, 2022 7

Private Well Inventory
To augment the information collected from MECP well records, MTE conducted a private wellsurvey of domestic wells within one kilometer of the Site (Figure 9) in December 2020.  In total46 private well inventories were delivered with 10 being returned to MTE. Completed MTEprivate well inspection forms and accompanying MECP Well Records (if available) can be seenin Appendix C and is further discussed in Section 8.3.1 below.
5.4 Groundwater Levels and Elevations
Water level data was gathered in agreement with the Provincial Reporting Standards1, theRMOW Guidelines2 and the agreed Terms of Reference (November 18, 2021), which weresubmitted for approval to the Region of Waterloo, Township of Woolwich, and the GRCA. Asper Section 2.3.3 the RMOW guidelines, water levels from wells must be measured for aminimum of one year. If through the impact assessment, it is determined that two years of datais required, then the second year of water level data will be submitted as an addendum report3.
5.4.1 Groundwater Monitoring Frequency and Data Loggers
The RMOW Guidelines require a minimum of quarterly monitoring for a Stage One FieldProgram, and monthly monitoring as part of the Cumulative Impact Assessment for a Stage TwoField Program (see Table 2d of the RMOW Guideline).  This guideline was exceeded byinstalling dedicated pressure transducers (data loggers) in five of the nine monitoring wells.  Aminimum of quarterly monitoring was completed at the remaining four monitoring wells.  Detailsregarding the results of the monitoring are explained below.
Continuous groundwater monitoring in monitoring wells (MW103-20, MW104-20, MW105-20,MW107-20 & MW109-20) was accomplished using dedicated data loggers installed on June 2,2020 (MW103-20, MW104-20) and November 19, 2020 (MW105-20, MW107-20 & MW109-20).Data loggers were programmed to measure groundwater levels every hour. In addition to datalogger measurements, manual groundwater levels from on-Site monitoring wells (MW101-20through MW109-20) were measured six times throughout 2020 and 2021.  Manually measuredgroundwater levels are shown in Table 2 and groundwater elevations are shown in Table 3.Groundwater elevations (both manual and data logger data) from on-Site monitoring wells arepresented in Hydrograph 1, representing at least one year of water level monitoring. Forreadability, Hydrograph 2 presents groundwater elevation data from monitoring wells with dataloggers installed.
5.4.2 Groundwater Level Monitoring Results
Groundwater elevations were similar across the Site with the difference in groundwaterelevations between monitoring wells generally being less than one meter. The similaritybetween groundwater elevations on-Site is reflective of the underlying course grained material.Groundwater fluctuations in on-Site monitoring wells were minimal (<1 m) throughout themonitoring period. Groundwater elevations in on-Site monitoring wells were observed todecrease between June 2020 and September 2021 with a slight rebound in October andNovember 2021. MTE notes that groundwater elevations in on-Site monitoring wells in 2021 didnot exceed those observed in 2020. MTE interprets the lack of a “spring high water table” in
1 Aggregates Resources of Ontario: Technical Reports and Information Standards (August 2020).2 Regional Municipality of Waterloo - Guidelines for Hydrogeological Assessments for Proposed Mineral Aggregate ResourceExtraction Projects (Date of Issue: August 2008).3 RMOW Guidelines - Section 2.3.3 - Monitoring Program - 1 year of monitoring data is required for a Stage One Field Program. AStage 2 is triggered if impacts are identified or if extracting below water table occurs (see Table 2c). A Stage two requires 2 years ofmonitoring data (see Table 2c).RMOW Guidelines - Section 3.0 - Stage Two: Detailed Hydrogeological Assessment - an application can be submitted prior to thefull two years of monitoring is complete.  An addendum submitted prior to initiating operations is required.
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2021 as a result of the lack of precipitation received throughout the winter of 2021 (Hydrograph1).
Groundwater Flow
Groundwater flows from areas of higher pressure (high groundwater elevation) to areas of lowerpressure (low groundwater elevation). The slope of the water table as a result of thesedifferences in pressure is known as the horizontal hydraulic gradient.
Groundwater flow mapping was conducted for the Site using the November 16, 2021groundwater elevation data. Groundwater contours and flow patterns have been illustrated onFigure 10.  Based on the groundwater elevation contours presented in Figure 10 groundwateris interpreted to flow north to south.
The horizontal hydraulic gradient across the Site was calculated to be very low (0.0006 m/m).
High Water Table Elevation
Based on a review of groundwater elevations measured between June 2020 and November2021 (Hydrograph 1) on-Site groundwater elevations in 2021 did not exceed groundwaterelevations observed in June 2020. As such, the predicted high water table elevation will bebased on the available groundwater elevation data collected in June 2020. As monitoring wellsMW105-20, MW106-20, MW107-20, MW108-20 and MW109-20 were not constructed until fall2020 groundwater elevation data is not available for these locations for June 2020. However, asobserved on Hydrograph 1 the highest on-Site groundwater elevation consistently occurs inMW103-20. As a result of the low horizontal hydraulic gradient across the Site (Figure 10) ahigh water table elevation based on groundwater elevations from MW103-20 will be sufficient.
The groundwater elevation in MW103-20 measured on June 2, 2020 represents the highestobserved groundwater elevation over the monitoring period (307.37 mAMSL). Typically,groundwater elevations are highest during the early spring months in which large amounts ofrecharge from precipitation and snow melt raise groundwater elevations. As the earliest on-Sitegroundwater elevation in 2020 was not recorded until June 2, it’s possible during the spring of2020 the groundwater elevation was above that recorded. In an effort to estimate the maximumwater table elevation, MTE reviewed Golder Associates Inc. (Golder) 2020 Monitoring Report forthe North Dumfries Pit. The North Dumfries Pit operates as an above water table pit extractingmaterial from the same unconfined overburden aquifer observed on-Site. As such, the NorthDumfries Pit serves as a good proxy in regards to the trends in water levels to the Site.
Select figures from the Golder 2020 Monitoring Report can be found in Appendix D. Figure 2from the Golder report indicates the two closest monitoring wells to the Site are MW2/03 andMW08-3. Based on a review of the hydrographs presented in Figures 3 & 4 of the Golder reportthe approximate difference between groundwater elevations during the spring high and earlyJune is 0.2 m. Based on this information the spring high for MW103-20 in 2020 has beenamended to be 307.58 mAMSL (307.38 AMSL + 0.2 m). In an effort to account for anyadditional uncertainty MTE conservatively estimates the maximum predicted water tableelevation to be 307.75 mAMSL on-Site.
5.5 Pit Floor Elevation
Based on a maximum water table elevation of 307.75 mAMSL the maximum depth of the pitfloor has been set at 309.25 mAMSL. The elevation of the pit floor accounts for the highestpredicted groundwater elevation on-Site. As such, the majority of the pit floor will be in excess of1.5 m above the maximum predicted water table elevation.
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5.6 Geological Cross Section
Hydrogeological data related to private water supply wells in the study area were obtained fromwater well records on-file with the MECP along with data gathered during the installation ofmonitoring wells (MW) and boreholes (BH) on-Site. The location of geological cross-sections A-A’ and B-B’ as well as the locations of water well records on-file with the MECP, on-Sitemonitoring wells and boreholes are presented on Figure 2. Both these resources were used toconstruct geological cross-section A-A’ (Figure 11a) and geological cross-section B-B’ (Figure11b).
The MW/BH name or MECP well record number are presented above the cross-sectionfollowed by the off-set distance from the cross-section line and well location.  Wells further fromthe cross-section line may, in places, be displayed as having the borehole above or belowground surface. Similarly, static water levels at individual wells may be situated above or belowthe interpreted water table surface presented on the individual cross-section.  As such, elevationvariability of overburden units may occur along the cross-section line at individual boreholes andmay differ from the professional geological interpretation presented on the cross-section.
Geological Cross-Section A-A’
Geological cross-section A-A’ (Figure 11a), runs from approximately 525 m southwest of theSite to 525 m northeast of the Site. Moving southwest to northeast topography is somewhatundulating across the Site before dipping off towards two unnamed ponds, which are interpretedto be the surface expression of the water table. Cross-section A-A indicates that the Site isunderlain by sand and gravel deposits with borehole data indicating thicknesses up toapproximately 26 m. Based on surrounding MECP well records and one borehole on-Site EW-21-02 (not shown of cross-section A-A’) the sand and gravel in underlain by a sandy silt till(Wentworth Till). Additionally, based on MECP well record 6500512 the depth to bedrock isapproximately 64 m below ground surface.
MTE notes, the depth of topsoil/silt till appears to increase at the southwestern property extent.The water table elevation presented on Figure 11a is based on water levels obtained from on-Site wells on November 16, 2021.
Geological Cross-Section B-B’
Geological cross section B-B` (Figure 11b), runs from approximately 515 m west of the Site to585 m east of the Site. Moving west to east topography is somewhat undulating across the Sitebefore dipping off towards the Taylors Lake Wetland.  Cross-section B-B’ indicates similarstratigraphy as that seen in cross section A-A’ with the thickness of the sand and gravelextending up to 29 m in certain locations (MW106-20). As with cross-section A-A’ the sand andgravel is interpreted to be underlain by a silty sand till (Wentworth Till) followed by the GuelphFormation. The interpreted water table elevation presented on Figure 11b is based on waterlevels obtained from on-Site wells on November 16, 2021.
5.7 Well Performance Testing
In September 2020 and June, July & November 2021, single well hydraulic response tests wereperformed on MW101-20 through MW109-20.
Due to the coarse grained nature of the overburden material (sand & gravel) a pneumaticinitiation system was used to perform the single well hydraulic response testing. A pneumaticinitiation system uses air pressure to depress (lower) the water column in the well by a knownamount. The test is then initiated by releasing the air pressure and the water level recovery ismeasured using a data logger.
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The response tests were carried out a minimum of three times using different initiationpressures to assess the viability of the assumptions underlying single well response testanalysis methods.
Prior to analysis the water level data collected during single well response tests from all wellswas normalized by dividing the observed head change (Ho) by the expected head change(Ho*).  Normalized data plots from repeat tests (at the same well) were compared to determinecoincidence between tests.  Coincidence between tests suggests assumptions underlyingconventional analysis methods can be considered valid at that well (Butler et. al., 1996; Butleret. al., 2003). Coincidence between tests was found to occur within all wells.
Each test was analyzed using either the Bouwer and Rice or Butler High-K method inAquiferTest© Pro (Waterloo Hydrogeologic, 2015) to estimate the horizontal hydraulicconductivity of the saturated granular materials adjacent to each well screen. AquiferTest© datasheets are presented in Appendix E.
The estimated horizontal hydraulic conductivity for the saturated granular materials at the Siteranges from 6.1 x 10-5 m/s (MW109-20) to 4.5 x 10-3 m/s (MW101-20). The hydraulicconductivity geometric mean was calculated to be 7.1 x 10-4 m/s (Table 4).  The estimatedhorizontal hydraulic conductivity values for the sand and gravel on-Site are consistent withaverage published values for sand & gravel soils (Freeze and Cherry, 1979).

6.0 Groundwater Quality
Water quality samples were collected from on-Site monitoring wells and two nearby domesticwells for background assessment purposes. On-Site monitoring wells groundwater sampleswere analyzed for general chemistry including select metals, petroleum hydrocarbons (PHC) inthe F1 through F4 fraction, and benzene, toluene, ethylbenzene, and xylenes (BTEX). Whilesamples collected from domestic wells were sampled for general chemistry and bacteria(related to the ODWS). All water quality results have been summarized in Table 5.1 & 5.2 whileCertificates of Analysis can be found in Appendix F. For comparison purposes water qualityresults from on-Site monitoring wells and domestic wells (groundwater) were compared to theOntario Drinking Water Quality Standards (ODWS).
On-Site Monitoring Wells
Per the ROW Guidelines groundwater samples were collected from on-Site monitoring wells inearly spring (April 18, 2021) and late summer (September 16, 2021). Prior to sample collection,all monitoring wells were purged to ensure that representative groundwater samples werecollected. Following purging, groundwater samples were collected using dedicated Waterra™tubing and foot valves, placed into laboratory supplied bottles and delivered, in an ice packedcooler to ALS Laboratory Group in Waterloo, ON.
Groundwater samples collected from on-site monitoring wells were within the chemicalstandards for the ODWS with the exception of sodium in groundwater samples collected fromMW101-20, MW105-20 and MW107-20 during both groundwater sampling events. Elevatedconcentrations of sodium in MW101-20, MW105-20 & MW107-20 is likely related to road saltrunoff as these monitoring wells are within close proximity of nearby roads.
In accordance with the ODWS “Consumption of sodium in excess of 10 grams per day bynormal adults does not result in any apparent adverse health effects” (Ministry of theEnvironment, Conservation and Parks, 2006). As such, a maximum acceptable concentration
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for sodium has not be specified. The referenced concentration of 20 mg/L is in regards to thoseindividuals who are medically required to be on a reduced sodium diet.
Exceedances of aesthetic guidelines for colour, hardness, turbidity and alkalinity were noted invarious groundwater samples across the Site, however aesthetic guidelines and are not healthrelated.
Domestic Wells
In addition to on-Site monitoring wells, water quality samples were also collected from twonearby domestic wells (Figure 12) on November 16, 2021. Prior to sample collection, eachdomestic well was purged by running the water until the (submersible) pump turned on toensure that representative groundwater samples were collected. Following purging,groundwater samples were collected in laboratory supplied bottles and delivered, in an icepacked cooler to ALS Laboratory Group in Waterloo, ON.
PW1 was found to exceed the ODWS for colour, turbidity, iron and manganese (Table 5.2).These exceedances are related to aesthetic guidelines as opposed to health related.  With theexception of E. coli, PW2 was found to be within the ODWS. Each well owner was given asummary and a copy of the water quality results from their well(s).

7.0 Proposed Pit Operations
7.1 Proposed Pit Floor
As per Section 0.1 of the ARA Ontario Regulation 244-97, extraction of material for a Class “A”pit above-water-table extraction is restricted to aggregate material no closer than 1.5 metresabove the established water table. As such, the pit floor has been set elevation at an elevationof 309.25 mAMSL.
7.2 Proposed Water Diversion, Storage, and Drainage Facilities on Site
Since the proposed pit is for an above-water-table extraction there will be no pumping ordiversion of groundwater.  Any water that may potentially accumulate in the pit will be as a resultof precipitation.  The proposed pit will expose highly permeable materials that will allow for therapid infiltration of water into the local groundwater system.  There will be no water storage atthe Site.
7.3 Discharge to Surface Water
Since the proposed pit is to remain above water table, there will be no discharge to any existingsurface water bodies or courses as a result of extraction activities.

8.0 Impact Assessment
The following section identifies potential impacts the proposed West Edworthy Pit may have onexisting private water users, natural features, surface water bodies, groundwater recharge,aquifer vulnerability and well head protection areas.  Potential impacts have been assessedbelow.
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8.1 Micro Drainage Analysis
MTE completed a micro drainage analysis to assess potential hydrologic impacts to nearbyfeatures resulting from pit development.  Details on the micro drainage analysis can be found inthe technical memorandum presented in Appendix G.
Following extraction, runoff from the Site will be reduced to zero due to grading constraints ofthe lowered pit floor and as a result of the high infiltration rates provided from the exposed sandand gravel. However, the reduction in runoff will be off-set by the increase in infiltration.Additionally, the Site does not directly contribute to any surface water features. As such, MTEdoes not anticipate any adverse hydrologic impacts to nearby features as a result of theproposed pit development.
8.2 Groundwater Drawdown
As this application is for an above water table pit, MTE does not predict that there will be anydrawdown of the water table.
8.3 Wetland Impact Assessment
8.3.1 Galt Ridge Sudden Bog
The Galt Ridge Sudden Bog is located approximately 300 m south of the Site. Based ongroundwater mapping completed by MTE the Galt Ridge Sudden Bog is located down gradientwith respect to groundwater flow from the Site (Figure 13). As this application is for an abovewater table pit, MTE does not predict any change to the local groundwater flow pattern. Inregards to surface water flow, based on catchment area mapping as presented in Appendix Gand Figure 13, the vast majority of the Site is within the Cedar Creek Catchment and does notcontribute surface water flow to the Galt Sudden Ridge Bog. Additionally, the presence ofSpragues Road prevents the direct connection of any surface water flow on-Site to the GaltRidge Sudden Bog. As such, MTE does not predict any negative impacts to the Galt RidgeSudden Bog as a result of proposed pit.
8.3.2 Taylors Lake Wetland
The Taylors Lake Wetland is located approximately 400 m southeast of the Site. Based ongroundwater mapping completed by MTE the Taylors Lake Wetland is located cross gradientwith respect to groundwater flow from the Site (Figure 13). As this application is for an abovewater table pit, MTE does not predict any change to the local groundwater flow pattern. Inregards to surface water flow, based on catchment area mapping as presented in Appendix Gand Figure 13, the vast majority of the Site is within the Cedar Creek Watershed and does notcontribute surface water flow to the Taylors Lake Wetland. Additionally, the presence ofSpragues Road prevents the direct connection of any surface water flow on-Site to the TaylorsLake Wetland. As such, MTE does not predict any negative impacts to the Taylors LakeWetland as a result of proposed pit.
8.4 Local Groundwater Use – Private Wells
The proposed operation will extract aggregate from above the water table.  A 1.5 m buffer of dryaggregate material will be maintained between the pit floor and the water table post-extraction.In addition, Best Management Practices will be employed by Cambridge Aggregates whenoperating the pit and handling fuels. A Spills Contingency Plan (Section 9.3) has been adoptedto ensure groundwater is protected.  MTE does not predict any adverse effects to water quantityor water quality to any private wells in the study area. However, this section will undertake areview of the surrounding wells within the study area.
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8.4.1 Domestic Wells within the Study Area
Based on a review of the Figure 2 there are 28 MECP well records identified within the studyarea (excluding MECP well records for on-Site monitoring wells). Of the wells located within thestudy area, 11 are located up or cross gradient (in regards to groundwater flow). As such, theimpact in regards to water quality and quantity to these wells is interpreted to be negligible.
Details regarding the 17 MECP well records down gradient of the Site (in regards togroundwater flow) are shown in Table 6 and summarized below:

 11 are recorded as domestic;
 2 are recorded as livestock, 1 of which is completed in bedrock (Well Record# 6500425);
 2 are recorded as commercial (water supply, observation well);
 1 is recorded as municipal; and
 1 recorded as a well abandonment.

The livestock well completed within the bedrock (Well Record # 6500425), the observation well(Well Record # 6500512) and the abandoned well (Well Record # 6500512) are unrelated towater supply and or the overburden aquifer and as such will be excluded from any furtherimpact assessment.
Additionally, the private well inventory identified four domestic wells south of the Site and onenorth of the Site which do not appear to have a MECP well record (Figure 14). Of these fourwells, only two returned well survey forms to MTE as part of the private well inventory. As such,the exact characteristics of the other two wells is unknown, but based on surrounding domesticwells they are expected to be completed within the overburden aquifer.
As noted in Section 5.3 the municipal water supply well (Well Record# 6508235) is specific to amunicipal building rather than a Regional Drinking Water Supply.
Average Linear Groundwater Velocity
In order to assess the speed at which groundwater may travel from the Site to nearby domesticwells down gradient MTE estimated the average linear groundwater velocity by using Darcy’sLaw, as follows:
Where:= average linear groundwater velocity (m/s)= effective hydraulic conductivity (7.1 x 10-4 m/s; geometric mean of calculated values fromon-Site hydraulic conductivity testing)= horizontal hydraulic gradient (0.0006 m/m)= effective soil porosity (0.35 typical for sand and gravel, Freeze and Cherry, 1979)
The average linear groundwater velocity (q) within the shallow groundwater at the Site isestimated to be 38.4 m/year.
As the closest domestic well (Well Record# 6505812) is 88 m from the Site (Table 6) it wouldtake groundwater from the Site approximately 2.3 years to reach the residents well. As such,there is ample time to implement the Contingency Plans presented in Section 10.0 if anyunforeseen impacts to water quality occur.
To ensure private water supplies are protected during extraction, MTE recommends CambridgeAggregates implement a Private Well Monitoring Program and invite those residences withwater supply wells directly down-gradient (with respect to groundwater flow) from the Site
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(Figure 15) to participate. The invitation must include a letter that provides contact informationfor Cambridge Aggregates and a Qualified Person, and include a well inspection form to becompleted by the resident so that baseline information concerning the operational history,groundwater levels and quality can be recorded.
MTE also recommends groundwater samples be collected from select monitoring wells locatedon the down gradient boundary of the proposed pit (MW101-20, MW104-20, MW107-20,MW108-20 & MW109-20) and one on the up- gradient boundary (MW103-20) on an annualbasis as described in Section 9.0.
8.4.2 Fueling Practices
MTE understands that mobile vehicles and equipment will be fueled outside of WellheadProtection Areas (Figure 7). As outlined in Section 9.3 a Spills Contingency Plan will be inplace in the unlikely event of a spill within the extraction area. Additionally, there are fourmonitoring wells located on the southern boundary of the Site and upgradient of surroundingwater supply wells which will be used to verify groundwater quality in the unlikely event of a spill.
8.5 Wellhead Protection Areas
As indicated in Section 2.6 the closest WHPA’s are the Willard Well Field (2.8 km northeast ofthe Site) and Middleton Street Well Field (3.7 km northeast of the Site). Both the Willard WellField and the Middleton Street Well Field obtain water from a bedrock aquifer source. Further,the Willard Well Field screens the bedrock from an approximate elevation of 210 to 250 mAMSLwhile the Middleton Street Well Field screens the bedrock from approximately 204 to 235mAMSL, the pit floor is generally around 309 mAMSL (~ 59 m vertical difference).
As such, and since this is an above water table pit with no active groundwater dewatering, thewater quality and quantity of the Willard and Middleton Street Well Fields will not bejeopardized.
8.6 Groundwater Vulnerability
The area of the Site located within the Willard WHPA is considered to have a low vulnerability(2). As such, this area is not a threat to the municipal drinking water supply.
The area of the Site located within the Middleton Street WHPA is considered to have a lowvulnerability (2), however this area has also been identified as an issue contributing area forTrichloroethylene (TCE), sodium and chloride (Lake Erie Region Source Protection Committee,2021). The area of the Site within the Middleton Street WHPA will not have road salt appliedand the threat of TCE is not applicable for this Site. As such, activities at this Site are notconsidered to be significant threats to the municipal drinking water supply.
Based on MECP Well Record 6500512 which is located directly east of the Site, the sand andgravel unconfined aquifer is underlain by approximately 38 m of fine grained material (aquitard)above bedrock. As extraction will remain above the water table (within the sand and gravel unit)no extraction will take place in the underlying aquitard.  It is MTE’s interpretation that thisaquitard provides sufficient separation and hydraulic isolation from the underlying bedrockaquifer. As such, multi-level wells extending into the bedrock were not required.
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8.7 Cumulative Effect Assessment
I would also note that all studies should continue to address/evaluate the cumulativeimpact policy of the Regional Official Plan (9.C.4) and should also be discussed in thesubmitted Planning Report.
As per the RMOW Guideline, cumulative effects must be assessed in light of the RegionalOfficial Plan Policy number 9.C.4.  The cumulative effects assessment must take into accountthe potential cumulative impacts that may result from a proposed new mineral aggregateoperation when added to other past, present and proposed future mineral aggregate operationsin the vicinity of the proposed new operation.
Cumulative effects in groundwater can occur when there is a combined effect caused by two ormore operations within close proximity to each other.  Since the proposed pit is to remain abovewater table, there is no potential for the pit to cause drawdown within the water table aquifer.There is only one other active aggregate pit operation within the Study Area, known as theGreenfield Road Pit (License No. 625482).  MTE understands that this pit is extractingaggregate above water table and therefore no dewatering is occurring.  As such, no cumulativeimpacts with respect to drawdown on the water table aquifer (water quantity) are anticipated.
Potential groundwater quality impacts will be managed through best management practices(e.g. a proven spills contingency plan). As long as this plan is adopted for the Site and followed,no cumulative effects with other active pits in the Study Area, with respect to water quality areanticipated.
MTE understands that the GRCA has produced cumulative assessment tool entitled:Cumulative Effects Assessment (Water Quality and Quantity) Best Practices Paper for BelowWater Sand and Gravel Extraction Operations in Priority Subwatersheds in the Grand RiverWatershed (GRCA, 2010).  However, this tool is not applicable to above water tableapplications.
8.8 Climate Change
The proponent should include an assessment of potential impacts to future groundwaterelevations due to climate change.
Climate Change and Long-Term Monitoring
To account for climate change and the proposed pit floor, a long-term monitoring program hasbeen included on the Site Plans which will span the life of the proposed pit.  This long-termmonitoring program will be used to ensure the pit floor remains 1.5 m above the reported highwater table elevation.
As required under the ARA, all pits extracting aggregate above water table must set their pitfloor elevation 1.5 m above the established high water table elevation.  The purpose of thisstandard is to provide a 1.5 m buffer to account for possible fluctuations in the water table,thereby ensuring the proposed pit floor remains above the water table elevation. The 1.5 mbuffer is established by the Province as a reasonable buffer to provide adequate distance toaccount for groundwater fluctuations.
The long-term monitoring program includes manual water levels measured on a seasonal basis,three times per year (once each in the spring, summer and fall) at all monitoring wells.Currently, five of the nine monitoring wells are instrumented with data loggers so that acontinuous dataset is developed.
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The Site Plans show that the proposed pit will be extracted in phases.  This phasing, coupledwith the data collected through the long-term monitoring program, will allow for adaptations tobe made during extraction if necessary, thereby accounting for changes due to climate change.
Climate Change and Extreme Weather Events
When estimating the high water table across the proposed pit, MTE used the latest approvedclimate normal data from Environment Canada, which includes climate data for a 30-year periodfrom 1981 to 2010.  This data set includes all the extreme weather events that occurred duringthis 30-year period.  As such, the high water table elevation is based on up-to-date water leveldata that reflects past and current climate change conditions.

9.0 Monitoring Program
MTE recommends that manual groundwater levels be collected three times per year, once inthe spring, summer and fall, at on-Site monitoring wells. Monitoring will be done on an annualbasis throughout the life of the operation to confirm the water table elevation with respect to thepit floor.  MTE recommends groundwater levels in MW102-20 and MW106-20 be monitored untilsuch a time that extraction activities compromise the location of the monitoring well at whichtime these wells shall be decommissioned in accordance to the Wells Regulation (O.Reg. 903).
MTE recommends that the groundwater level data be retained on-file by Cambridge AggregatesInc. so that it can be made available upon request by agencies such as the NDMNRF, MECP,Region of Waterloo or Township of North Dumfries.
Monitoring wells that may be destroyed by extraction activities with the exception of MW102-20and MW106-20 should be decommissioned according to the Wells Regulation (O.Reg. 903) andsubsequently replaced at a location that will ensure the new monitoring well will remain intact toallow groundwater monitoring to continue.
MTE recommends that select monitoring wells located on the down gradient boundary of theproposed pit (MW101-20, MW104-20, MW107-20, MW108-20 & MW109-20) and one on the up-gradient boundary (MW103-20) be sampled for water quality once per year during the summerfor the life of the proposed pit to track trends in water quality. Samples should be analyzed forgeneral chemistry including select metals, petroleum hydrocarbons (PHC) in the F1 through F4fraction, and benzene, toluene, ethylbenzene, and xylenes (BTEX).

10.0 Contingency Plan
Since the pit will not be going below the water table, no effect on the overall groundwaterbalance is expected.  However, contingency measures are presented below in case shallowgroundwater is adversely affected.
10.1 Well Interference Complaint Procedure
All existing supply wells are protected under the Ontario Water Resources Act.  If a wellinterference is observed (i.e. current wells experience an unacceptable reduction ingroundwater quantity and/or degradation in water quality), the person or organizationresponsible for the interference is responsible for returning the groundwater to its formercondition.
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On-site monitoring wells will be used to measure seasonal fluctuations of the water table. Anyvariations in water levels will be observed and trends will be documented.
Response Procedures:

1) Owners of domestic and farm water supplies experiencing disruption or quality problemsshall immediately notify Cambridge Aggregates Inc.
2) Cambridge Aggregates Inc., upon receipt of any water supply disruption compliant, shallretain the services of an independent Qualified Person (QP i.e. P.Geo. or P.Eng.) toinvestigate the cause of the interference compliant.
3) If, through the investigation, it is determined that pit operations have caused an adverseeffect at the well in question, Cambridge Aggregates Inc. shall, at their expense, eitherrestore or replace the affected water supply.
4) If, through the investigation, it is determined that pit operations have not caused anadverse effect to the well in question, Cambridge Aggregates Inc. shall provide a reportdocumenting the results of the investigation to the well owner and retain a copy on-fileso that it can be made available upon request by agencies such as the NDMNRF orMECP.

10.2 On-Site Fuel Storage
With respect to on-Site fuel storage MTE makes the following recommendations:

 Cambridge Aggregates shall adopt their Spill Contingency Plan for the Site and that aQP be retained, in the unlikely event of a spill.
 temporary fuel storage facilities are to be located in designated area.  The designatedarea will be located near the proposed entrance to the Site and outside of WellheadProtection Areas.
 All fueling activities will be in accordance with the Liquid Fuels Handling Code, TechnicalStandards and Safety Act, 2000, as amended.
 Mobile vehicles will be fueled in a designated area located outside Wellhead ProtectionAreas. Immobile equipment may be re-fueled with a fuel delivery truck outside ofWellhead Protection Areas.
 Fuel delivered to the Site will be stored within a horizontal double walled steel fuel tankmeeting all current regulated standards, located near the proposed entrance.
 Fuel hoses on fuel storage tanks will be locked when unattended.
 Secondary containment measures will be added to the fuel intakes of crushing andscreening equipment to protect against accidental spills while be fueled by a fuel truck inthe active area of the pit.
 Maintain a record of fuel deliveries noting the quantity and date of each transfer. Arecord of fuel deliveries will be maintained noting the quantity and date of fuel transfer.

10.3 Spills Contingency Plan
As with any aggregate extraction operation, there exists the possibility of an accidental releaseof petroleum hydrocarbons from equipment operating on the Site.  The release of petroleumhydrocarbons at the Site has the potential to enter groundwater and impact water quality.Appendix H outlines Cambridge Aggregates Spills Plan. As such, any potential spills will bemitigated through the implementation of Cambridge Aggregates Spill Plan. In the unlikely event
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of a spill, MTE recommends that a QP be retained as part of the “Initial Measures” listed inCambridge Aggregates Spills Contingency Plan to assess the potential impact on nearbyfeatures and make recommendations for monitoring (if required).

11.0 Conclusions
Based on the above hydrogeological investigation, MTE offers the following conclusions:

1. The maximum predicted water table elevation on-Site was estimated to be 307.75mAMSL.
2. There will be no discharge to any surface water bodies or courses as a result ofextraction activities.
3. As this application is for an above water table pit without active dewatering, MTEpredicts that there will be no drawdown of the water table beyond the licence boundary.
4. Since both the Willard and Middleton Street Wells are completed within the bedrock andthe Site will be extracting aggregate from the overburden aquifer above the water table,Site activities do not pose a threat to either well field.
5. Fluctuations in groundwater levels are expected to remain in the normal range of annualvariation for the groundwater system throughout the life of the proposed pit.
6. As this application is for an above water table pit without active dewatering, MTE doesnot anticipate impacts to either the Galt Ridge Sudden Bog or Taylors Lake Wetland.
7. To account for climate change, a long-term monitoring program has been included onthe Site Plans which will span the life of the proposed pit.  This long-term monitoringprogram in combination with the mandated 1.5 m buffer above the established highwater table elevation will be used to ensure the pit floor remains above water table.
8. No cumulative impacts with respect to water quantity or quality are anticipated.
9. As long as the recommendations provided in Section 12.0 of this report areimplemented, then groundwater and surface water resources and their uses will not beimpacted by the proposed pit.

In summary, the nature of the proposed operation (above water-table pit) is predicted to notaffect the overburden aquifers. As a result, there is no measurable risk to existing water supplywells, surface water features or to any of the local natural features or functions.

12.0 Recommendations
Based on the above hydrogeological investigation, MTE offers the following recommendations:
Groundwater Monitoring Program:

1. Manual water levels shall be collected on a seasonal basis, three times per year, once inthe spring, summer and fall, at all on-Site monitoring wells and participating domesticwells.
2. An annual groundwater monitoring program shall extend throughout the life of theoperation so that confirmatory water table elevations can be obtained as the pitdevelops.
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3. The results of the monitoring shall be retained on-file by Cambridge Aggregates so that itcan be made available upon request by agencies such as the NDMNRF, MECP, Regionof Waterloo or Township of North Dumfries.
4. Monitoring wells that may be destroyed by extraction activities shall be decommissionedaccording to the Wells Regulation (O.Reg. 903) and subsequently replaced (with theexception of MW102-20 and MW106-20) at a location that will ensure the newmonitoring wells will remain intact to allow groundwater monitoring to continue.
5. MW101-20, MW103-20, MW104-20, MW107-20, MW108-20 & MW109-20 shall besampled for water quality once per year during the summer for the life of the proposedpit to track trends in water quality. Samples shall be analyzed for general chemistryincluding select metals, petroleum hydrocarbons (PHC) in the F1 through F4 fraction,and benzene, toluene, ethylbenzene, and xylenes (BTEX).

Maximum Predicted Groundwater Table and the Proposed Pit Floor:
1. The maximum depth of extraction shall not occur within 1.5 m of the maximum predictedhigh water table (307.75 mAMSL).
2. Should the water table elevation occur at higher levels than anticipated based on theresults of the ground water monitoring program, the depth of extraction shall be adjustedto ensure a minimum of 1.5 metres is maintained above the water table at all times.

Fuel Storage:
1. Cambridge Aggregates shall adopt their Spill Contingency Plan for the Site and that aQP be retained, in the unlikely event of a spill.
2. Temporary fuel storage facilities are located in designated area.  The designated areawill be located near the proposed entrance to the Site and outside of WellheadProtection Areas.
3. All fueling activities will be in accordance with the Liquid Fuels Handling Code, TechnicalStandards and Safety Act, 2000, as amended.
4. Mobile vehicles will be fueled in a designated area located outside Wellhead ProtectionAreas. Immobile equipment may be re-fueled with a fuel delivery truck outside ofWellhead Protection Areas.
5. Fuel delivered to the Site will be stored within a horizontal double walled steel fuel tankmeeting all current regulated standards, located near the proposed entrance.
6. Fuel hoses on fuel storage tanks will be locked when unattended.
7. Secondary containment measures will be added to the fuel intakes of crushing andscreening equipment to protect against accidental spills while be fueled by a fuel truck inthe active area of the pit.
8. Maintain a record of fuel deliveries noting the quantity and date of each transfer. Arecord of fuel deliveries will be maintained noting the quantity and date of fuel transfer.
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Well Interference Complaint Procedure:
Cambridge Aggregates shall adopt the following Well Interference Complaint Procedure:

1. Owners of domestic and farm water supplies experiencing disruption or quality problemsshall immediately notify Cambridge Aggregates Inc.
2. Cambridge Aggregates Inc., upon receipt of any water supply disruption compliant, shallretain the services of an independent Qualified Person (QP i.e. P.Geo. or P.Eng.) toinvestigate the cause of the interference compliant.
3. If, through the investigation, it is determined that pit operations have caused an adverseeffect at the well in question, Cambridge Aggregates Inc. shall, at their expense, eitherrestore or replace the affected water supply.
4. If, through the investigation, it is determined that pit operations have not caused anadverse effect to the well in question, Cambridge Aggregates Inc. shall provide a reportdocumenting the results of the investigation to the well owner and retain a copy on-fileso that it can be made available upon request by agencies such as the NDMNRF orMECP.
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          Cambridge Aggregate Inc. is a subsidiary of Lehigh Hanson Materials Limited (LHML) is committed to the prevention of incidents that may cause harm to the environment or danger to human life or health. The nature of our business does not require storage of large volumes of toxic chemicals; however, there is a potential for environmental damage from the accidental spillage of petroleum products. Our priority is to be prepared and act in a diligent manner to restore the contaminated site to its previous state following an accidental spill.  To minimize the possible adverse effects on the environment from such a spill, this plan has been developed to deal with various levels of possible emergency situations. The purpose of 

Introduction 
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this plan is to be able to initiate an immediate response with minimal impact to the natural environment (land or water) in the immediate and surrounding area. The plan includes site-specific information about the storage of petroleum products, guidelines for the assessment and reporting of a spill, assigned responsibilities and training requirements for employees responding to the spill, and containment and restoration procedures for possible spill scenarios.  In this plan, spills are divided into 3 levels based on the volume of spilled material, the potential risks, and the level of assistance required.  

 
  

LEVEL 1 
• Small, contained spill 
• Low fire / explosion risk 
• No outside assistance required     

 
  

LEVEL 2 
• Larger, contained spill 
• Low fire / explosion risk 
• Outside assistance is required     

 
  

LEVEL 3 
• Large, uncontained spill 
• Possible fire / explosion risk 
• Considerable outside assistance is required        

 

Timely and accurate reporting of an accidental spill can help to ensure quick and efficient 
response. Once notified internally, LHML management (or designate) will initiate notification of 
the appropriate personnel and authorities as determined by the initial assessment. If there is any 
doubt, LHML management (or designate) will contact the Provincial Emergency Program (PEP) as 
a precautionary measure to provide a preliminary report of a potential concern. Once under 
control, LHML management (or designate) will update PEP with the details of the outcome. 
 
Internal Notification: 

Notification & Communication 
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CONTACT PHONE NUMBER PURPOSE 
Site Manager-John Holmes (519) 221-3120  For immediate reporting of all safety/environmental incidents. 
Alternate-Edmund Tucker (905)730-2971 For immediate reporting of all safety/environmental incidents. 
Environment Manager-Louis Paul (613) 864-2255 For immediate reporting of all environmental incidents. 
Safety Manager- Louis Paul  (613) 864-2255 For immediate reporting of all safety incidents. 
LHML Media Spokesperson 1-972-653-6011 For all inquiries from Media. 

 
External Notification: 

CONTACT PHONE NUMBER PURPOSE 
Fire/Ambulance/RMCP 911 Emergency assistance. 
PROVINCIAL AGENCIES 

Provincial Emergency Program (PEP) 1-800-268-6060 Spills to land >100L. 
All spills to, or threatening water. 

BC MOE  (LMR – Surrey Office) (604) 584-8822 Spills to land >100L. 
All spills to, or threatening water. 

FEDERAL AGENCIES 

Env. Canada Spills Action Line 1-866-694-5454. All spills into watercourses.  
Marine Communications & Traffic Services (MCTS) (604) 666-6011 All spills into the Fraser River and its tributaries. Marine spills must be reported within 1 hour. 
Canadian Coast Guard (CCG) 1-800-889-8852  

(24 hrs) 
All spills into watercourses requiring clean-up assistance. Marine spills must be reported within 1 hour. 

CONTACT PHONE NUMBER PURPOSE 
Environment Canada (EPS) (604) 666-6100 

(24 hrs) 
Spills to land >100L. 
All spills to, or threatening water. 

   
SPILL REPORTING CRITERIA       (If in Doubt………..Report the Spill)  
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REPORT ALL SPILLS 

To Your Supervisor 

Regardless of Size or 

Product Immediately 

 All spills that are equal to or greater than the Provincial Emergency Program (PEP) 
reportable level must be reported to PEP as soon as possible and within 24hrs.  

 Any spills of deleterious substance to a watercourse must be reported to PEP as soon 
as possible and within 24hrs.   

 All spills that are equal to or greater than the LHML reportable level must be reported 
to the Environmental Manager as soon as possible and within 24hrs.   

 
Table 1:  Reportable Levels of Hazardous Materials Spills 

Hazardous Material PEP Reportable Level (1) LHML Reportable 

Level (2) 

Antifreeze 5 kilograms (5 liters) 5 litres 

Diesel fuel 100 litres 25 litres 

Gasoline (clear & marked) 100 litres 25 litres 

Greases 100 litres 25 litres 

Hydraulic Oil 100 litres 25 litres 

Lubricating Oils 100 litres 25 litres 

Paints & Paint Thinners 100 litres 25 litres 

Solvents 100 litres 25 litres 

Pesticides 1 kilogram 1 kilogram 

Waste Oils 100 litres 25 litres 
(1) as required by the BC Spill Reporting Regulation 

(2) or a spill of ANY quantity that enters a surface water body (e.g.: running ditch, stream, lake) 
      

 

 
 

SPILL OBSERVER 
• Identify product spilled and its flammability. 

• Determine emergency level and initiate action. 

LEVEL 1 
 

− Small, contained spill 

− Low fire/explosion risk 

− No outside assistance is 
required 

LEVEL 3 
 

− Large, uncontained spill 

− Possible fire/explosion 
risk 

− Considerable outside 
assistance is required  

LEVEL 2 
 

− Larger, contained spill 

− Low fire/explosion risk 

− Outside assistance is 
required  

Initial Spill Assessment 

ASSESS THE SITUATION & GATHER DATA 
1. Secure and isolate the spill area to ensure the 

safety of others. 
2. Stop the flow of spilled material if safe to do so   

(ie. seal off drains, put container upright, plug leak, 
shut off valve, etc.). 

3. Gather information about the spill, including: 
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Business Name:               Cambridge Aggregates Inc.             
Site Address:  1440 Spragues Rd. Cambridge, ON                                  
Phone #: 519-221-3120 

Site Emergency Contacts: 

Contact Name Cell # Email 

Site Manager John Holmes 519-221-3120 john.holmes@lehighhanson.com 
Alternate Edmund Tucker  905-730-2971 Edmund.Tucker@lehighhanson.com 
Environmental 
Manager 

Louis Paul 613-864-2255 Louis.Paul@lehighhanson.com 
Safety Manager Louis Paul 613-864-2255 Louis.Paul@lehighhanson.com  
 

CONTAINMENT & RECOVERY 

 Use absorbent pads/socks to recover spilled material working from outside into the center. 

 Place contaminated waste material into a leak-proof container or bag, label as hazardous 

waste and dispose of properly using a hazardous waste disposal contractor. 

 Complete Environmental Incident Report with all responders & identify corrective / 

preventative actions to be implemented. 

 Replace used equipment and re-stock spill kits. 

Site Information 

mailto:Louis.Paul@lehighhanson.com
mailto:Louis.Paul@lehighhanson.com
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Petroleum Products Stored On-Site: THIS SECTION IS A PLACE HOLDER FOR 

FURTURE USE NO PRODUCTS ARE ON SITE AT THIS TIME   

PRODUCT  Diesel Used Oil Used Oil 2 

TANK CAPACITY (L)  90,000 4,500 4,500 

TANK ID #  EC-00002350 EC-00003412 EC-00038899 

PRIMARY HAZARDS  
Flash Point = 52C 

Autoignition = 257C 
Combustible liquid and 

vapor 

Flash Point = >93C Flash Point = >93C 

VAPOR MONITORING  LEL = 0.6% N/A N/A 

RESPONSE MODE  
Eliminate ignition 

sources, contain using 
non-combustible 

absorbent materials & 
ground equipment. 

Contain and Recover  Contain and Recover  

TANK LOCATION & SITE 

CHARACTERISTICS 
 

− Aboveground 
horizontal tank (2008) 

− Double walled  

− Fueling occurs on 
concrete pad sloped 
to oil-water separator 

− OWS discharges to 
surface drainage ditch 
and flows to settling 
pond 

 

− Aboveground horizontal 
tank (1996) 

− Double walled 

− Inside concrete berm 
under cover which drains 
to OWS 

− OWS discharges to 
ground 

− Aboveground 
horizontal tank (1996) 

− Double walled 

− Inside concrete berm 
under cover which 
drains to OWS 

− OWS discharges to 
ground 

LOCATION OF EMERGENCY 

SHUT-OFF VALVE 
 East of fuel tank, inside 

electrical shed 
N/A N/A 

Petroleum Products Stored On-Site: 

PRODUCT  SAE 30 
Drivetrain 

10W Hydraulic Engine Oil 

TANK CAPACITY (L)  1,250 1,250 1,250 

TANK ID #  EC-00038897 EC-00038895 EC-00038885 

PRIMARY HAZARDS  Flash Point = 190C 
Autoignition = N/A 

 

Flash Point = <-45C 
Autoignition = N/A 

 
Flash Point = 204C 

VAPOR MONITORING  N/A N/A N/A 

RESPONSE MODE  Contain and Recover Contain and Recover Contain and Recover  

TANK LOCATION & SITE 

CHARACTERISTICS 
 

− Aboveground tank 
(2007) 

− Double walled 

− Fueling occurs on 
concrete pad sloped 
to oil-water separator 

− OWS discharges to 
surface drainage ditch 

− Aboveground tank (2007) 

− Double walled 

− Fueling occurs on 
concrete pad sloped to 
oil-water separator 

− OWS discharges to 
surface drainage ditch 

− Aboveground tank 
(2007) 

− Double walled 

− Fueling occurs on 
concrete pad sloped 
to oil-water separator 

− OWS discharges to 
surface drainage ditch 
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and flows to settling 
pond 

and flows to settling 
pond 

and flows to settling 
pond 

LOCATION OF EMERGENCY 

SHUT-OFF VALVE 
 East of tank, inside 

electrical shed 
East of tank, inside 

electrical shed 
East of tank, inside 
electrical shed 

 

Location of Resources: 

ADDITIONAL COPIES  
OF THIS PLAN 

 
  
❑ Site Trailer 
❑ Fuel Island  

SPILL KITS   
❑ Fuel Island  

MSDS SHEETS  
 
❑ Main Office  
❑ Site Trailer  

FIRE EXTINGUISHERS  
 
❑ All mobile equipment 
❑ All buildings  

PPE & ADDITIONAL 

EQUIPMENT 
  
❑ Site Trailer         Lehigh Hanson Materials Limited (LHML) understands the importance of reducing further potential impacts to the surrounding environment from a spill. An intense and quick response is essential to minimize the spreading of the material beyond the property particularly into, or near watercourses.  Where safety allows, every effort should be made to stop and contain the spill:  

 Obtain appropriate personal protective equipment (PPE) 
 Use proper safety procedures 
 Stop flow of spilled material at source (activate E-stop, stop 

pumps, close valves, plug leak, put container upright) 
 Isolate the area 

Containment and Recovery 
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SPILLS TO LAND 

 Seal off floor drains, storm drains and drainage ditches with drain covers/absorbent pads and berms to prevent the spread to watercourses. 
 Dig recovery ditches around the perimeter of the spill and within the spill area to contain the spill and limit the saturation of the material deep into the soils. 
 Use sorbent pads and pumps to recover the free liquid product. 

o Remember MORE IS NOT BETTER – take the time to place the spill pads out individually (not in a stack) over the spilled area and let them absorb the material. 
 Excavate the contaminated soil for later disposal. 
 Sample the soil to determine the extent of the contamination and ensure that all the affected soil has been removed.   

SPILLS TO WATER 

 To effectively contain a spill into a ditch or stream, the initial response should be to immediately stop the spread of the spilled material downstream using absorbent booms, pads or plastic sheeting to create an underflow system. 
 In open water, use sorbent booms to corral the spilled product into a corner for recovery. Use sorbent pads and/or mechanical skimmers (suction pumps) to recover the spilled product from the containment area within the boom. 
 Remove oil-soaked pads safely using poles, etc and place into plastic bags to avoid secondary contamination. Bags should be sealed and then placed in lined bins for proper disposal.         

Waste Disposal  

All waste materials collected from a spill should be sorted and stored in separate containers or piles that are clearly marked indicating the type of waste they contain.  The most common types of waste likely to be generated from a spill at a LHML site are: 
Contaminated Liquids • Mixture of oil and water recovered from the surface of the water usually by a skimmer or suction pump Contaminated Debris • Twigs, leaves, vegetation/seaweed, miscellaneous debris Contaminated Sediment • Sand or gravel removed from the shoreline or spill site Clean-up Materials • Oily/contaminated rags, oiled sorbents, oily PPE and clothing worn by response team personnel  

Waste Disposal & Site Restoration 



SPILL RESPONSE PLAN   

Emergency Response - 10 - Revised    6/2010 

Waste materials generated by spill of petroleum products are classified as Hazardous Wastes under the Hazardous Waste Regulation of the Ontario Environmental Management Act. Failure to comply with the requirements of this Regulation constitutes a criminal offense under the Act and could result in severe penalties being imposed on the company.   Once a decision has been made to transport Hazardous Waste from the site for final disposal, LHML, as the Consignor or generator of the waste, is responsible for: 
• Ensuring that the transport company has a ON License to Transport Hazardous Waste 
• Ensuring that the waste is taken to an approved Hazardous Waste disposal/storage site 
• Completing all the necessary documentation (eg. transport manifest) and retaining records for the required period of time.  

Site Restoration  

Every effort will be made to restore the contaminated site to its previous state following an accidental spill.  1. Documented notes and photos will be taken to capture the details of the spill incident, response and clean-up. 2. An Environmental Incident Report will be completed to identify all corrective/preventative actions for follow-up which will be reviewed and approved by the appropriate management personnel and the Environment Manager. 3. A debriefing with all involved personnel will be conducted and include the following: a. Was the response equipment useful or not useful? b. Was there sufficient equipment? c. Could the incident have been avoided? d. How could the response have been improved?        
EMERGENCY RESPONSE EQUIPMENT  All LHML sites are equipped with the appropriate emergency response equipment given the location and proximity to water, the volume of material that could potentially spill, and any site-specific challenges that require specialized equipment.  The type and location of equipment that would be used at this facility include:  

Equipment  Location  Contents 
Large Spill Kit  Next to tank  Pads, socks, bags, PPE, etc.      Small Spill Kit  On each truck  Pads, socks, bags, PPE, etc.      Fire Extinguishers  − Next to tank,  

− In equipment/machinery,   Various types as appropriate for potential fire hazard. 

Emergency Response – Equipment, Training & Scenarios 
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− Various locations around site  Additional resources available in the event of an emergency include:  
❑ Front- end Loader 
❑ Water Truck    

EMERGENCY RESPONSE TEAM & TRAINING  All LHML personnel are trained to participate in environmental emergency response and recovery at this facility and when they are en-route, or at, a job site. Training frequency is identified for each course and training records are kept on-site.  
POSITION/RESPONSIBILITY COURSE NAME COURSE OVERVIEW 

All LHML Employees Environmental Awareness & Initial Spill Response 
Initial spill response training and awareness of the 
Spill Response Plan outlining employees’ responsibility to take appropriate actions to minimize environmental impact. 

Mobile Equipment Operators Fuel Handling & Spill Response 
Fuelling procedures and importance of immediate and correct response to spills of hydraulic/engine oil on the job. 

Supervisors, Managers, Front-Line Personnel 
Emergency Preparedness & Response 

Comprehension and awareness of environmental emergency preparedness and response, notification and reporting, and clean-up specifically related to their particular operation(s).  
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EMERGENCY SCENARIOS  Lehigh Hanson Materials Limited (LHML) has identified possible emergency scenarios that may occur at our facilities and the measures and actions that we will take to prevent, prepare for, respond to, and recover from each emergency. Potential threats to human health or environmental damage from petroleum products at our sites include: 

 Fuel delivery truck tank leak 
 Fire or explosion of tank   

Scenario #1 – Fuel Delivery Truck Tank Leak  
   

PREVENTION  • LHML personnel are trained on proper fuelling procedures. 
• Fuel trucks are not to be left unattended during fuelling. 
• All equipment is inspected on a regular basis to ensure it is in good working order (ie. oil water separators) 

PREPARATION  • Employees are trained in basic spill response procedures. 
• Fuel delivery truck drivers have received training by their employers. 

RESPONSE  1. Call 911, PEP, and other required authorities in accordance with 
Spill Response Plan – Notification section. 

2. STOP flow of material at source (if possible). 
3. Notify supervisor and isolate area. 
4. Seal off access points to waterway (if safe to do so). 
5. Take action within your ability and resources available to minimize 

the spread and impact of the spill until additional resources and 
expertise arrive. 

RECOVERY   Contain material and clean-up under the direction of Environmental Manager or regulatory official. 
 Recover and dispose of spilled material in accordance with the Spill Response Plan. 
 Complete an Incident Report. 

   
 
 
 



 

  
TO BE POSTED IN CLEAR LOCATIONS & NEAR EACH SPILL KIT 

 
Scenario #2 – Fire or explosion of tank  

   
PREVENTION  • Tanks are grounded, contain vents and have collision protection 

• Signs indicating no ignitions/combustion sources within 7.5m are posted near tanks 
• Combustible and flammable products are stored in fire-proof cabinet and kept away from fuel station 
• Electrical connections are explosion proof & foundation is fire resistant 
• Fuel tank system inspections conducted monthly 

PREPARATION  • Fire extinguishers are located nearby in all the buildings and fuel station (2x10lb ABC fire extinguishers) 
• Employees are trained in basic fire extinguisher use 
• Employees and contractors are trained in emergency preparedness and spill response and general safe work procedures prior to working on-site. 

RESPONSE  1. CALL 911 
2. STOP operations 
3. Notify supervisor and evacuate all personnel in the immediate area 
4. Report the fire to appropriate authorities 
5. Evaluate level of initial response (if appropriate) 

RECOVERY  − Evaluate extent of environmental impact from debris, fire-fighting chemicals, fuel spill. 
− Take steps to control further environmental impacts. 
− Contain material and clean-up under the direction of Environmental Manager or fire official. 
− Complete an Incident Report. 

    
EMERGENCY INFORMATION  

FOR RELEASE OR SPILL TO ENVIRONMENT 
 
Business Name:    Cambridge Aggregate Inc. – Edworthy West Pit   
Site Address:   1440 Spragues Rd. Cambridge, ON    
 
Emergency Response Contacts / Notification: 

 On-Site Emergency Contact: Name:   John Holmes    Phone:  519-221-3120   
 Alternate Contact: Name:    Edmund Tucker                    Phone:  905-730-2971   



 

TO BE POSTED IN CLEAR LOCATIONS & NEAR EACH SPILL KIT  

Fire/Paramedic/Police: 911 For all emergencies. 
Provincial Emergency Program (PEP): 1-800-663-3456 For immediate reporting of all environmental incidents.  
Company Environment Manager: (604) 812-6116 For immediate reporting of all environmental incidents. 
Company ESH Manager: (604) 842-6631 For immediate reporting of all safety/environmental incidents. 
Ministry of Environment  1-800-268-6060 For a release to the air or a spill that has/could reach surface, ground water or storm drain. 
National Response Center for TDG (CANUTEC): (613) 996-6666 For reporting of major chemical spills 
Spill Response / Cleanup Contractor (QUANTUM): (250) 478-2255 1-877-378-7745  For local assistance with clean-up activities 
   
  

Resources: 

Location of Material Safety Data Sheets:        Site Trailer   Spill Control Equipment is Located:        Site Trailer and Every Loader   Location of Fire Extinguishers:              On site at various locations                                                                                              



 

 

SPILL RESPONSE PROCEDURE 
NOTIFICATION 

❑ 
Identify the nature of the emergency (health hazard?), check for casualties, identify the product spilled 
and locate the source, if safe to do so. 

❑ Contact Emergency at 911 if there is a fire or medical attention is needed. 

❑ 
Evaluate if you are trained, knowledgeable and equipped to handle the incident before proceeding with 
Spill Containment & Clean-Up. 

❑ For spills >100 L or >200 kg, call 1-800-268-6060 immediately who will notify other agencies (MOE, 

DFO, Environment Canada). 

❑ 
Alert manager/owner and Environmental Manager of spill/release. Refer to “Emergency Information for 
Accidental Release or Spill” for contact names and numbers. 

❑ 
Clear the area of non-trained or unauthorized personnel. Notify public downstream and downwind, if 
necessary. 

SPILL CONTAINMENT 

❑ 
Obtain personal protective equipment (PPE), as appropriate to the hazards. Refer to the Material Safety 
Data Sheet or other references for information.  

❑ Stop flow/ignition sources of spill (put container upright, plug leak, etc). 

❑ 
Isolate the area and start containment of migrating material - seal off storm drains/stormwater 
conveyances (ditches) with berms or drain covers to stop any spread of the spill. 

❑ 
Protect inside floor drains from spill – absorbent pads and spill socks should be placed around drains, as 
needed. 

❑ 
Use absorbent pads and/or granular sorbent to clean up spilled material – distribute over the entire spill 
area, working from the outside, circling to the inside. This reduces the chance of splash or spread of the 
spilled chemical.   

❑ 
Let pads sit on spill to absorb spilled material. [REMEMBER MORE IS NOT BETTER – take the time to 
place them individually as they do not work as well when in a stack.] 

❑ 
For dry spills, sweep or shovel-up material and dispose of in a separate labeled drum for proper disposal. 
Never hose down or put into the garbage bin. 

CLEAN UP MATERIAL DISPOSAL 

❑ 
When spilled materials have been absorbed, place pads and sorbent materials in a leak-proof container 
such as a polyethylene bag or bucket.  Label those containers as appropriate. 

❑ 
Dispose of waste materials properly.  Spill cleanup materials containing hazardous waste is also 
considered hazardous waste and should be picked up by a hazardous waste disposal contractor.   

❑ Call a spill cleanup contractor for assistance with clean-up activities and proper disposal of waste. 



 

 

INCIDENT TERMINATION & FOLLOW-UP 

❑ 
Complete Environmental Incident Report with all responders to identify corrective/preventative actions 
for implementation/completion. Send completed Report to Environment Manager. 

❑ Replace used equipment and re-stock spill kits. Restore area to normal. 
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