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1.0 INTRODUCTION 

Golder Associates Ltd. (Golder) was retained by Lafarge Canada to prepare an Industrial Sewage Works (ISW) 

Environmental Compliance Approval (ECA) amendment application under Section 53 of the Ontario Water 

Resources Act (OWRA) for its existing Wellington County Pit/Quarry. As shown on Figure 1, the Wellington 

County Pit/Quarry (the Site) is located on the south side of Wellington County Road 124, in the Townships of 

Guelph-Eramosa and Puslinch, Ontario. The ECA amendment application and associated technical support 

documentation is to supersede the existing Certificate of Approval (C of A 0290-6PHGPS) for the Site.  

This submission includes the following supporting information found in the attached appendices:  

 Appendix A – The Water Management Plan for the Site that was prepared by Golder Associates Ltd. in 

July 2019, as well as the existing C of A for the Site (Ref No. 0290-6PHGPS - provided as Attachment 1 to 

Appendix A); 

 Appendix B – Existing zoning maps for the Site that were obtained from the Townships of Puslinch and 

Guelph-Eramosa; 

 Appendix C –The Verification of Legal Name of the Applicant (Lafarge Canada Inc.); 

 Appendix D –Completed Environmental Compliance Approval Application form;  

 Appendix E – Excerpts from the Grand River Source Protection Plan that were prepared on behalf of the 

Lake Erie Region Source Protection Committee; and, 

 Appendix F – The operation plans for the Site. 

The process to obtain approval under Section 53 of the OWRA is being undertaken in general accordance with 

the MECP document dated October 2018 and titled Guide for Applying for an Environmental Compliance 

Approval (hereafter referred to as the ‘MOE Guideline’).  

This report and supporting documentation provide information regarding the existing and proposed sewage works 

for current and future operational activities. The proposed monitoring and reporting program outlines the steps 

that will be taken to ensure the proper collection, transmission, treatment and discharge of water from the Site 

catchment area. This application for an ISW ECA amendment under Section 53 of the OWRA relates to the 

proposed below water table quarry dewatering and discharge to the Speed River / Speed River Wetland Complex. 

In order to extract below the water table, the quarry will be dewatered to the Speed River / Speed River Wetland 

Complex via the existing Quarry Water Management Pond (QWMP)discharge and a proposed infiltration ditch 

that would be constructed along the southern extent of the Lafarge property. Additional details are provided in the 

following text and Appendix A – Water Management Plan. The Site operates its water takings under the Permit to 

Take Water Number 2718-7S3RM7, which is currently under amendment / renewal.  

 

2.0 SITE DESCRIPTION 

The Site currently represents an active pit operation and is bordered by Wellington County Road 124 to the 

northwest, agricultural, commercial and residential lands to the north, and the Speed River / Speed River Wetland 

Complex to the east and south. To date, only sand and gravel aggregate deposits from above the water table 

have been extracted from the Site under Aggregate Resource Act Licence #5514. Water takings (approved under 
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PTTW No. 2718-7S3RM7) are also used on site for Ready-mix concrete and asphalt production, noting that 

Lafarge operates the Ready-mix concrete plant, while Coco Paving operates the asphalt plant.  

The Site occupies land in both the townships of Puslinch and Guelph/Eramosa, and, as a result of this, the 

Municipal zoning descriptions vary across the Site. The northwest portion of the Site (Guelph/Eramosa Township) 

is currently zoned as Rural Industrial and Extraction Industrial, while the southeast portion of the Site (Puslinch 

Township) is zoned as Extractive. The wetland complex to the south of the Site is zoned as Environmental 

Protection and Natural Environment. The Official Plan Zoning Maps for the two Townships are provided in 

Appendix B. The legal boundaries of the Site are provided in Appendix F, as illustrated on the approved Site 

Plans. 

 

3.0 OVERVIEW OF SEWAGE WORKS 

Existing Works 

The following section describes the sewage works currently in operation, as well as the existing asphalt and 

Ready-mix concrete plants located on Site. A list of the existing sewage works at these facilities are detailed 

below, noting that each of the identified items were previously included in the approved C of A (No. 0290-

6PHGPS): 

 One (1) Quarry Water Management Pond (QWMP), with a total effective water quality storage volume of 

approximately 22,000 cubic meters (14,000 cubic meters as permanent pool storage and 8,000 cubic meters 

as extended detention storage), that discharges to the Speed River via an outlet control structure with a 

control gate and drainage ditch; 

 Two (2) catchbasins, serving the Ready-mix concrete plant area and asphalt plant area, that drains to a 

drainage ditch, and, in turn, the Quarry Water Management Pond (QWMP); and, 

 All other controls and appurtenances that are essential for the proper operation of the aforementioned works.  

Additionally, the Site has operated a wash plant for the above water table extraction. Under proposed conditions, 

the Site will be maintaining the ability to wash aggregate from their below water table extraction. No changes are 

proposed for the existing sewage works listed above, with the understanding that the asphalt plant and Ready-mix 

plant will continue to operate as described under the existing C of A.  

Proposed Works 

The quarry will operate below the water table and will collect groundwater seepage and precipitation runoff in the 

quarry sump, where collected water will settle before it is dewatered. The quarry dewatering will be directed 

towards a ditch, originating at the southeast end of the Site, which will convey flow west adjacent to and along the 

northern extent of the Speed River wetland complex, until finally discharging to the QWMP. The ditch will provide 

infiltration to the Speed River Wetland Complex located south of the Lafarge property boundary. The wetland will 

be monitored to evaluate whether additional quarry water is needed to maintain the existing wetland hydroperiod. 

When required, water will be introduced to the wetlands via the infiltration ditch. Infiltration beds, weirs or diffusers 

may be connected to the ditch in the future, if required, to enhance infiltration to the wetland. When wetland water 

level mitigation is not required, quarry discharge water may also be piped directly to the QWMP to avoid flooding 

in the wetland. Wetland mitigation is expected during the majority of the year with the exception of short periods 

during the spring freshet or frozen ground conditions.  
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Based on the proposed discharge plan, a number of required sewage works associated with the quarry operation 

are itemized as follows, recognizing that these works are in addition to the existing works listed above: 

 One (1) quarry sump, with a total effective water quality storage volume of approximately 15,750 cubic 

meters, that discharges via a pump to the infiltration ditch, with a maximum discharge rate of 181 L/s and an 

average discharge rate of approximately 77 L/s; 

 One (1) ditch with infiltration beds, weirs and/or diffusers, approximately 1,000 meters long and 

approximately 4 metres wide, that flows east to west along the northern extent of the Speed River wetland 

complex and drains to the Quarry Water Management Pond (QWMP); and,  

 All other controls and appurtenances that are essential for the proper operation of the aforementioned works.  

The conceptual design of the proposed infiltration ditch and water handling strategies are presented on Figures 4 

and 5.  

Additionally, a report describing and evaluating the proposed water handling system of Wellington County 

Pit/Quarry has been prepared in support of this ISW ECA application and is provided as Appendix A.  

 

4.0 PROPOSED MONITORING AND REPORTING PROGRAM 

The proposed monitoring plan at the Site will include the following tasks: 

 Continuous discharge monitoring at the QWMP via an automated flow monitoring gauge; 

 Manual water quality and continuous discharge monitoring at the quarry sump discharge (that directs 

flows to the infiltration ditch) via an automated flow monitoring gauge; and, 

 Continuous water level monitoring of three (3) piezometers at the Speed River Wetland Complex via an 

automated water level loggers. 

Continuous flow monitoring at the QWMP is proposed to evaluate the flow volumes discharged from the Site to 

the Speed River. This monitoring will be carried out with a continuous water level logger with the aid of a field 

calibrated stage-discharge rating curve.  

Continuous discharge monitoring is also proposed for the quarry sump dewatering. This will be completed using a 

flow totalizer. Manual monthly water quality monitoring of the quarry sump discharge is proposed. The proposed 

water quality limits at the quarry sump discharge are summarized in Table 1. 

Table 1: Proposed Discharge Water Quality Limits from the Quarry Sump 

Discharge Parameter Units Proposed Limit 

Total Suspended Solids mg/L 25 

pH pH 6.5 – 9.5 

Oil & Grease mg/L 15 
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The quarry dewatering has the potential to lower water levels within the wetland and therefore continuous water 

level monitoring at wetland piezometers is proposed. The objective of the proposed water level monitoring at the 

shallow piezometers is to evaluate the proposed mitigation designed to maintain wetland water levels within the 

range of the observed baseline monitoring. .  

Groundwater level monitoring will be undertaken at two (2) existing piezometers (MP16-1 and MP16-2), as shown 

on Figure 2,. These monitors, installed in June 2016, include drive point piezometers approximately 1 m and 2 m 

deep, and are equipped with water level loggers. A third  wetland piezometer is proposed for the area east of the 

existing piezometers (towards Sideroad 10 North). This piezometer is intended for monitoring purposes only to 

confirm wetland water levels are behaving similar to those at the existing piezometers. The water level targets at 

the existing piezometers are expected to be sufficient to manage the infiltration ditch performance at this time. 

. The wetland water level targets for each existing piezometer location have been set as the highest and lowest 

seasonal daily average water levels observed within the collected record from 2016 - 2018 (refer to Table 2 

below). To achieve naturally occurring flexibility for wet and dry years, the seasonal targets considered water 

levels from a week before and after each season.  

The water level targets represent the high and low bounds of daily average water level at the piezometer, and 

may be refined as additional baseline monitoring is collected, before proposed quarrying activities commence. It is 

proposed that, if applicable, the target values may be revised, from time to time, with approval from the District 

Manager. 

Table 2: Proposed Individual Wetland Water Level Targets for Monitoring Piezometers 

Existing 

Piezometers 
Season 

Low Water Level Target 

(masl)* 

High Water Level Target 

(masl)* 

MP16-1 

Spring 296.70 297.05 

Summer 296.45 297.10 

Fall 296.65 297.00 

Winter 296.25 297.10 

MP16-2 

Spring 297.40 297.60 

Summer 296.40 297.65 

Fall 296.65 297.35 

Winter 296.60 297.60 

* Low and high-water level targets have been determined based on daily average water levels  

The wetland water level targets are applied to both the shallow and deep piezometers at each location. The water 

level piezometers will be monitored monthly and will use continuous water level dataloggers.  

The results of the water level monitoring will be used to assess discharging towards the wetland. Quarry 

discharge to the infiltration ditch is expected to be largely continuous, however if daily average water levels in the 
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wetland drop below the lower target, additional discharge volumes or methods may need to be initiated to direct 

water to low water level areas of the wetland. Alternatively, if the wetland water levels rise above the high water 

targets, discharge volumes are to be reduced or stopped until wetland water levels drop below the high water 

targets. In the case that discharge to the wetland needs to be reduced or stopped, quarry discharge can be 

pumped directly to the QWMP (via piping).  

Monitoring results will be reported annually to the MECP in an annual ECA performance report. 

 

5.0 PRE-APPLICATION CONSULTATION WITH MECP 

A pre-application consultation was conducted with the MECP Hamilton District Office (Mr. Michael Spencer) and 

Golder Associates (Craig De Vito) between March 13 and 14, 2018. The site sewage works and the water 

handling operations were discussed.  

 

6.0 SOURCE WATER PROTECTION REVIEW 

A review of the Grand River Source Protection Area Amended Proposed Source Protection Plan (June 2015) was 

completed for the area surrounding and including the Site as a requirement of the ECA application process.  

The review of the Grand River Source Protection plan indicated that the Site is located within two Well Head 

Protection Areas (WHPAs), as seen in Appendix E. With reference to Figure 8.10 of the Grand River Source 

Protection plan, the eastern portion of the Site overlaps with a WHPA-C designated area and the remainder of the 

Site overlaps a WHPA-D area. It is understood that these WHPAs are sensitive to activities involving waste 

disposal, sewage systems and dense non-aqueous phase liquids (DNAPLs). However, it is important to point out 

that activities involving waste disposal, sewage systems and dense non-aqueous phase liquids (DNAPLs) are 

either not applicable at the Site or carried out in portions of the Site that are located outside of the WHPAs. The 

Site operates an existing septic bed for the facilities bathroom and kitchen sanitary sewage located in the central 

portion of the Site, which is outside of the WHPA-C boundary (Figure 3). Additionally, the Site’s regular operations 

do not use DNAPLs.  

As part of the day-to-day activities on the Site, there may be some risks of unintended spill and/or leaks. However, 

these considerations will be mitigated through the measures outlined below. The transportation, storage, and 

handling of all fuels during construction and operations will be in compliance with the Technical Standards and 

Safety Act, 2000 (Government of Ontario 2000). A plan will be developed to:  

 Transport fuel and hazardous materials in approved containers in licensed vehicles;  

 Isolate fuel storage tanks with a secondary containment tub to prevent fuels from escaping;  

 Avoid re-fuelling of vehicles and equipment, to the extent practicable, within 100 m of a water body;  

 Inspect equipment for leaks on a routine basis; and  

 Provide adequate supply of spill prevention and emergency response equipment on site at all times.  

An Environmental Emergency Response Plan that describes response procedures to potential environmental 

incidents or emergencies (e.g., spills, fire, erosion or sedimentation) will be prepared for the proposed quarry 
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operation. The identified mitigation measures are expected to minimize opportunities for accidental spills and 

leaks that could be washed off into nearby water bodies during a runoff event. In the event of an accidental spill or 

leak, the implementation of the response plan is expected to result in minimal changes (if any) to the chemical 

constituents in receiving water bodies.  

 

7.0 APPLICATION FORM AND APPLICATION FEE 

As previously mentioned, the completed Environmental Compliance Approval Application form has been provided 

in Appendix D. The associated application fee has been included as well in the amount of $7,600 (Canadian 

funds). Based on prior experience for an application of this complexity, it is expected that an application fee of 

$6,200 (instead of $7,600 - the amount that the application form suggests) should be sufficient. To that end, the 

application fee of $7,600 is included herein to satisfy the MECP screening process; however, it is anticipated that 

an adjustment (i.e., credit of $1,400) may be required.  

 

8.0 CLOSURE 

We trust that the technical supporting information included herein meets the requirements to support the 

application for an ISW ECA under Section 53 of the OWRA. However, please do not hesitate to contact the 

undersigned if you have any questions or concerns.  
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Signature Page 

Golder Associates Ltd. 

Craig De Vito, PEng  Kevin MacKenzie, MSc, PEng 

Water Resources Engineer Principal, Senior Water Resources Engineer 

CDV/NP/KMM/mp 

Golder and the G logo are trademarks of Golder Associates Corporation 

https://golderassociates.sharepoint.com/sites/18194g/surface water/4. eca application/1. cover report/1536522-r-rev0-eca report-31jul2019.docx 
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1.0 INTRODUCTION 

Golder Associates Ltd. (Golder) was retained by Lafarge Canada to prepare an Industrial Sewage Works (ISW) 

Environmental Compliance Approval (ECA) amendment application under Section 53 of the Ontario Water 

Resources Act (OWRA) for its existing Wellington County Pit/Quarry. As shown on Figure 1, the Wellington 

County Pit/Quarry (the Site) is located on the south side of Wellington County Road 124, in the Townships of 

Guelph-Eramosa and Puslinch, Ontario. The ECA amendment application and associated technical support 

documentation is to supersede the existing Certificate of Approval (C of A 0290-6PHGPS) for the Site.  

This submission includes supporting information found in the following attachments: 

 Attachment 1 - Existing Industrial Sewage Works Environmental Compliance Approval No. 0290-6PHGPS; 

 Attachment 2 - Water Quality Results sampled from Site surface water and well monitoring locations;  

 Attachment 3 - Intensity Duration Frequency (IDF) curves for the Guelph Turfgrass meteorological 

monitoring station; and, 

 Attachment 4 - Detailed water balance results for the Site.  

The Site represents an active pit operation and is bordered by Wellington County Road 124 to the northwest, 

agricultural, commercial and residential lands to the north, and the Speed River / Speed River Wetland Complex 

to the east and south. To date, only sand and gravel aggregate deposits from above the water table have been 

extracted from the Site under the Aggregate Resource Act Licence #5514. Water takings (approved under PTTW 

No. 2718-7S3RM7) are also used on site for Ready-mix concrete and asphalt production, noting that Lafarge 

operates the Ready-mix concrete plant, while Coco Paving operates the asphalt plant. A Site layout plan is 

provided on Figure 2. 

The Site currently includes a ready-mix concrete plant (operated by Lafarge) and an asphalt plant (operated by a 

third-party). These operations rely on the Quarry Water Management Pond (QWMP) for water supply. The water 

is either pumped directly from the QWMP to the respective facilities or it is pumped from the QWMP and 

temporarily stored in a small holding pond next to the plants. Flow contributions to the QWMP include drainage 

from the central portion of the Site, as well as water taking activities from the Speed River, as required, under 

Permit to Take Water (PTTW) Number 2718-7S3RM7. Discharge from the QWMP is directed to the Speed River 

under the conditions of the current Certificate of Approval (C of A) Number 0290-6PHGPS (provided in 

Attachment 1 for reference). The development of a below water table quarry has been proposed in the central 

portion of the Site (Figure 2). The proposed quarry will require active dewatering activities to allow material 

extraction in the dry, with a plan to discharge this water to the Speed River / Speed River Wetland Complex. 

This report and supporting documentation provide information regarding the existing and proposed water 

management operations for current and future activities. The proposed monitoring program outlines the steps that 

will be taken to ensure the proper collection, transmission, treatment and discharge of water from the Site 

catchment area. 
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2.0 SITE OPERATIONS 

Existing Conditions 

As shown on Figure 2, the Site occupies approximately 142.34 hectares (ha) of licensed aggregate area, with the 

understanding that the majority of the Site has been fully extracted above the water table. Operations at the Site 

include a ready-mix plant and an asphalt plant, noting that a wash plant has also been used when washed 

aggregate products were required. These operations rely on water from the QWMP or holding pond (which is 

supplied by the QWMP).  

The QWMP is designed to have a total effective water storage volume of approximately 22,000 cubic meters 

(14,000 cubic meters as permanent pool storage and 8,000 cubic meters as extended detention storage). The 

QWMP receives drainage from the central portion of the Site, and, in turn, discharges to the Speed River under 

normal conditions. Flow/storage volumes at QWMP can also be replenished by pumping from the Speed River, if 

needed, under the approved PTTW. 

The eastern portions of the Site drain internally, with runoff reporting to a series of shallow ponds that infiltrate to 

ground (i.e., no surface outlets). The western portion of the Site drains in a southerly direction and discharges to 

the Speed River.  

Proposed Operations 

Proposed operations include water taking activities to support the development of a below-water quarry in the 

central portion of the Site (Figure 2). Runoff and groundwater seepage that emerges in the extraction area will be 

collected at the quarry sump. The proposed configuration of the quarry sump will include an approximate area of 

15,750 m2 and an approximate depth of 2 m (with 1 m of permanent pool and 1 m of storage volume).  

Discharge from the quarry sump will be pumped to a proposed infiltration ditch along the southern extent of the 

quarry (located adjacent to a section of the Speed River Wetland Complex). Flows at the infiltration ditch will drain 

from the eastern extent of the quarry to the western extent and ultimately report to the QWMP (at the western 

terminus of the infiltration ditch). The infiltration ditch will use infiltration beds, weirs or diffusers as required to 

allow flows to be directed to the Speed River Wetland Complex. Initially, the infiltration ditch will rely on unlined 

infiltration beds along the entire southern bank of the infiltration ditch for these purposes, noting that, if the 

wetland requires more, or less, water in specific areas, weirs and diffusers may be installed to enhance flow 

contributions to the wetland. at. Where appropriate, water may also be directly pumped from the quarry sump to 

the QWMP (i.e., bypassing the infiltration ditch) to avoid the discharge of excess water to the wetland or to 

perform maintenance at the infiltration ditch. The purpose of the infiltration ditch is to maintain water levels within 

the wetland. For instance, if daily average water levels in the wetland drop below the lower target levels identified 

in the ECA report, additional discharge volumes or methods may need to be initiated to direct water to low water 

level areas of the wetland. Alternatively, if the wetland water levels rise above the high water proposed ECA 

targets, discharge volumes are to be reduced or stopped until wetland water levels drop below the high water 

targets. When maintaining wet conditions in the wetland, the risk of decreasing baseflow in the Speed River 

(by the quarry dewatering) will be reduced. This will likely occur as the wetland discharge may flow diffusely to the 

river or the reduced drawdown in the overburden (caused by the wetland discharge) will reduce the seepage from 

the river to the quarry.  

As described above, weirs or diffusers may be installed to enhance flow contributions to the wetland. The weirs 

would allow water depths to be increased in the infiltration ditch, and, in turn, to improve/increase infiltration 

processes on a broad scale areas along the length of the channel. Diffusers work on a similar principal; however, 
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these features rely on piping, and, because of this, can be used direct discharge to specific areas of the wetland. 

Of note, diffusers can only be installed on Lafarge property or on adjacent properties with land owner permission.  

 

3.0 DISCHARGE FLOWS 

Existing Discharge from QWMP 

Discharge from the QWMP to the Speed River was monitored from November 2015 to December 2016 and 

included a total of nine (9) manual water levels and stream flow measurements. The results of these monitoring 

activities demonstrated that existing flows from the QWMP ranged between <1 L/s to 7 L/s over this period.  

The existing catchment area of the QWMP was estimated at approximately 27.8 ha. Flow contributions at this 

catchment area under existing conditions are anticipated to include groundwater seepage, coupled with runoff 

from precipitation events, given that the QWMP pond was shown to support outflows during all monitoring events.  

Estimated Discharge from Quarry 

The water that accumulates at the quarry sump is expected to include runoff from the Site, as well as groundwater 

seepage from the extraction areas. As the quarry extraction expands/deepens, these flow contributions (and the 

subsequent discharge requirements) are anticipated to increase. It is important to note that the catchment area of 

the quarry sump under proposed conditions will remain consistent with the associated area under existing 

conditions, with the understanding that the increase in flow contributions (under proposed conditions) will be 

attributed to groundwater seepage, changes in land use and an associated increase in runoff  

The fully extracted quarry is expected to have an average annual discharge of approximately 77 L/s. This 

discharge includes approximately 8 L/s of runoff (as shown in Table A2 of Attachment 4 as total runoff draining to 

the Phase 1 extraction area – 254,334 m3/year) and approximately 69 L/s of groundwater seepage. A detailed 

summary of the discharge calculations are presented in the PTTW Number 2718-7S3RM7 amendment 

application and supporting documentation (Golder 2019).  

The majority of the discharge water from the quarry sump will be directed to the ditch for subsequent infiltration to 

the wetland, while a portion of these flows will report to the QWMP. It is expected that, at specific times of quarry 

dewatering (i.e., spring melt), proportionally larger water volumes may be directed to the QWMP.  

It is recommended that the outflow channel from the QWMP to the Speed River be inspected annually for signs of 

erosion, with a plan to undertake maintenance or repair measures as required.  

Estimated Seepage from Infiltration Ditch 

The infiltration ditch is designed to direct flow contributions to the wetland complex through the overburden; 

however, it is understood that a portion of the discharge waters from the infiltration ditch will contribute back to the 

quarry (through seepage through the bedrock). The surficial geology along the extent of the infiltration ditch is 

predominantly composed of Burford Loam, identified through the Soil Survey Complex of Ontario taxonomy 

(2012). This substrate has a relatively high seepage rate. As a result of this, the bank along the north side of the 

infiltration ditch (between the quarry and the infiltration ditch) should be lined (to the bedrock layer if possible) with 

low permeability materials. These measures will be used to limit the lateral seepage of water back to the quarry 

through the upper overburden and bedrock contact layers.  
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The estimated vertical seepage/discharge rate (Qv) from the infiltration ditch to the quarry area was calculated 

using Darcy’s Law: 

Qv = K Iv A, where: 

Kv = Vertical hydraulic conductivity of the Guelph formation (1.6x10-2 m/day), underlain across the eastern 

portion of the Site, noting that the estimated Kv is based on a conservative estimate identified in the 

Guelph Tier 3 Study (1.6x10-3 m/day).  

Iv = Vertical hydraulic gradient across the Guelph Member, assumed to be 0.006 m/m, which is 

conservative considering the vertical gradients are weakly downward within the surrounding area (as 

noted in the Guelph Tier 3 Study). 

A = Cross-sectional area, which is approximately 44,840 m2 from the centreline of the infiltration ditch up 

to the mapped Speed River Wetland complex (the infiltration ditch is approximately 1,121 m length and 

the infiltration distance from the ditch to the wetland boundary is approximately 40 m).  

Applying Darcy’s Law, vertical (Qv) flow rates into the proposed quarry is predicted to be approximately 4 m3/day. 

The discharge seepage rate is nominal when compared to the expected average annual discharge rate from the 

quarry (e.g., approximately 77 L/s or 6,600 m3/day).  

 

4.0 WATER QUALITY 

Discharge Water Quality 

Water quality from the QWMP (monitoring station SW2 – refer to Figure 2) was monitored/sampled during three 

separate events in 2016 (i.e., January 26, August 31 and November 24, 2016). The water quality results from 

these sampling events are presented in Attachment 2. Key results are as follows: 

 pH ranged between 6.5 and 8.22; and,  

 Total suspended solids (available during two events) were below 10 mg/L.  

Based on these results, coupled with the estimated residence time of water from the proposed sump during 

discharge, the QWMP is performing well and is expected to continue to do so. The introduction of water from the 

proposed sump to the QWMP is not expected to significantly increase TSS concentrations of the discharge 

waters (from the QWMP), given that the proposed sump will be designed to support settling processes. Total 

suspended solids levels in the quarry dewatering will be managed through the use of the quarry sump. The sump 

will utilize a minimum 24 hour settling time in a 1 m deep permanent pool. Sump volumes and further details are 

described in section 6.0. 

To estimate the groundwater seepage water quality, water quality from the Site monitoring wells were also 

evaluated. Water quality samples were collected from four groundwater wells on Site, as shown on Figure 3. The 

samples were analysed for general chemistry parameters, nutrients and metals. The water quality results from 

these sampling events for the monitoring wells are presented in Attachment 2. Key results are as follows:  

 Based on the parameters analysed, only uranium and zinc exceeded the Provincial Water Quality Objectives 

(PWQO);  
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 Uranium concentrations were above the PWQO at one of the four wells and are not expected to be a 

continuous concern during quarry dewatering because of the suspended solid settling in the sump and the 

addition (dilution) of surface runoff with the groundwater seepage; and, 

 Zinc was elevated above the PWQO at all four well locations. The zinc concentrations were within an order 

of magnitude of the PWQO and after mixing with Site runoff and sump settling, zinc is not expected to have 

any adverse effects as part of the Site discharge.  

Based upon our knowledge of this area and a review of publicly available water quality information in this region, 

the zinc and uranium concentrations are typical of naturally occurring groundwater (GRCA, 2017 and 

OGS, 2016).  

It is suggested that the discharge water quality limits for the amended ECA be targeted at the outlet of the quarry 

sump. Adopting the quarry sump outlet location as the compliance point will serve to ensure that water quality is 

suitable for discharge upstream of the proposed infiltration ditch adjacent to the Speed River Wetland Complex.  

 

5.0 WETLAND MONITORING 

The objective of the proposed groundwater level monitoring at the shallow piezometers is to assess when water 

will need to be directed to the Speed River Wetland Complex. There are two existing piezometer monitoring 

locations within the Speed River Wetland Complex. These existing monitors (MP16-1 and MP16-2) are shown on 

Figure 3 and are located within the two portions of wetland owned by Lafarge. Each of these monitors consist of 

two drive point piezometers approximately 1 m and 2 m deep and a water level logger in each. These monitors 

were installed June 2016 and are still operating.  

These piezometers will continue to be monitored until below water extraction begins, in order to record as much 

baseline data as possible. The monitors will also remain in place and continue to be monitored during the period 

of operation of the quarry to assess the water levels in the wetland for effects (if any) during quarry dewatering. 

It is recommended that the piezometers be monitored monthly to allow discharge operations to be adjusted if 

effects are identified. 

Wetland high and low water level targets were estimated using the baseline water level data collected from June 

2016 onwards. These targets were established to provide some flexibility for wet and dry years, but largely mimic 

the existing hydroperiod of the wetland. To achieve flexibility for wet and drier years, the seasonal targets 

considered water levels from a week before and after the season in question. These targets were established as 

the maximum and minimum daily average water levels observed over the monitoring period. The discharge to the 

wetland (through the infiltration ditch, weir or diffuser) would be conducted on a continuous basis unless one of 

the seasonal high-water targets is reached. Further refinements may be made as additional baseline monitoring is 

collected in the interim before proposed quarrying activities commence. The preliminary targets set for each of the 

drive point piezometers and water level loggers are provided in Table 1 below. 
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Table 1: Proposed Individual Water Level Targets for Monitoring Piezometers 

Existing 

Piezometers 
Season 

Low Water Level Target 

(masl) 

High Water Level Target 

(masl) 

MP16-1 

Spring 296.70 297.05 

Summer 296.45 297.10 

Fall 296.65 297.00 

Winter 296.25 297.10 

MP16-2 

Spring 297.40 297.60 

Summer 296.40 297.65 

Fall 296.65 297.35 

Winter 296.60 297.60 

*Low and high-water level targets have been determined based on daily average water levels 

The wetland water level targets are applied to both the shallow and deep piezometers at each location. Water 

level hydrographs of piezometers MP16-1 and MP16-2 are provided in Figures 4 and 5. The seasonal trends of 

daily average water level in these piezometers and associated seasonal targets can be seen in Figures 6 and 7. 

The two existing piezometers are generally located in the central and western portions of the wetlands adjacent to 

the quarry. In order to develop a more robust monitoring program an additional piezometer is recommended in 

addition to the two existing piezometers on adjacent lands.  

 

6.0 PEAK FLOW AND SUMP VOLUME  

The intensity-duration-frequency (IDF) data for the Guelph Turfgrass Environment Canada Climate station 

(Climate ID 6143090) were used to evaluate sump storage requirements under various return period events. The 

rainfall volume of the 24 hour duration storm event was evaluated for both the 2-year and 5-year return periods 

over the quarry catchment area. The total rainfall volume which would be conveyed to the quarry sump during the 

twenty-four (24) hour, two (2) year event would be approximately 46,800 m3. The proposed quarry discharge flow 

rate is intended to dewater the quarry from a two-year rainfall event within a three-day period. This proposed 

discharge rate during such an event is 181 L/s (i.e., 46,800 m3 / 3 days = 15,600 m3/day). 

In order to maintain a minimum twenty-four (24) hour residence time with a discharge rate of 181 L/s, the quarry 

sump will require a permanent volume of at least 15,600 m3, as seen in Table 2. The proposed depth of the sump 

will be between 1 and 2 m with side dimensions of approximately 70 m by 225 m (i.e., 15,750 m3 assuming a 

minimum depth of 1 m for settling purposes). This provides a length to width ratio of approximately 3L:1W. these 

approximate sump dimensions may change base on the depth of the quarry floor and the Vinemount member, 

however the total sump volumes and retention time will be maintained.  
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Table 2: Rainfall Storage Volumes at Quarry Sump 

Sump 

Name 

Catchment 

Area 

Rainfall Volume for Return 

Period (m3) (mm) 

Minimum Sump 

Volume 

Proposed Sump 

Volume (m3) 

m2 2 year 5 year m3  

Quarry 

Sump 
994,000 46,800 (47.1) 61,300 (61.7) 15,600 15,750 

 

Under average annual conditions the quarry sump will discharge at 77 L/s which would require a sump volume of 

approximately 6,600 m3 to obtain 24 hrs of retention. The proposed quarry sump is sufficient for both the average 

and maximum proposed discharge rates to obtain 24 hours of retention time. The sump design will be based on 

181 L/s pump rate and 15,750 m3 of volume, however dewatering to a lower volume (i.e., 6,600 m3) may be 

possible at a lower pumping rate (i.e., 77 L/s). Under storm event conditions large rainfall events would result in 

minor flooding of the quarry floor. In this situation the flooded area would be dewatered over a period of a few 

days after the event.  

Alternatively, to reduce flooding, areas of the catchment outside of the quarry area could be bermed or redirected 

away from the quarry.  

The IDF curve used to generate these estimates can be found in Attachment 3.  

The average flow in the Speed River (WSC Gauge No. 02GA015) is approximately 6,230 L/s. The proposed 

discharge rate of 77 L/s is approximately 1.2% of the flow of the Speed River. Therefore, the increase in flow from 

the site is not expected to significantly impact the receiving system. 

The 2-year peak flow in the Speed River is approx. 42,900 L/s. The proposed storm event dewatering rate 

(i.e., 181 L/s) would be 0.4% of the estimated flow in the Speed River at that time.  

 

7.0 CONCLUSIONS 

The proposed quarry discharge is expected to have negligible effects on the Speed River or the Speed River 

Wetland Complex. The infiltration ditch will be built (and modified as needed) to provide adequate passive 

discharge to the wetland. Wetland monitoring will be competed to monitor the infiltration ditch performance. 

The proposed quarry (assuming current catchments) will experience some flooding under significant rainfall 

events. The proposed quarry sump will have sufficient capacity to result in a twenty-four (24) hour average 

retention time with a maximum dewatering rate of 181 L/s (with an annual average dewatering rate of 77 L/s). 

The estimated discharge water quality or quantity is expected to have negligible effects on the receiving system.  

 

8.0 CONSIDERATIONS FOR STATEMENT OF ENVIRONMENTAL VALUES 

The Ontario government and Lafarge are both guided by principles meant to protect the environment in a 

sustainable and accountable fashion. 
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Each provincial ministry that is subject to the Ontario Environmental Bill of Rights has a framework called a 

“Statement of Environmental Values” (SEV). The SEV are a means for each ministry to record their commitment 

to the environment and to be accountable for ensuring the environment is considered in decision making. The 

MECP applies the principles in their SEV when developing acts, regulations and policies to protect the 

environment and human health. 

Although not a requirement, this application package has been assembled in a manner that goes beyond 

demonstrating compliance by proposing how the MECP can consider the SEV principles during the review 

process. 

Table 3 is intended to summarize how each SEV can be considered in the review process, with specific 

references to technical components of the application package. 

Table 3: Considerations for Each of the Statement of Environmental Values 

Factors to Consider 

The Ministry adopts an ecosystem approach to environmental protection and resource management. This 

approach views the ecosystem as composed of air, land, water and living organisms, including humans, and 

interactions among them. 

In order to adapt an ecosystem approach, the Site monitoring and permitting (i.e., ECA and PTTW) involved 

studies in hydrology, hydrogeology and the natural environment to determine how changes in one discipline 

may affect another discipline. On the larger scale, the study has not only reviewed potential impacts at the 

local level but includes a review of source water protection. Analysis to support the PTTW amendment was 

utilized in this assessment.  

The Ministry considers the cumulative effects on the environment; the interdependence of air, land, water and 

living organisms; and the relationship among the environment, the economy and society. 

The Site has gone through the approvals process and a license was granted to extract sand and gravel, and 

rock from the Site. As operations proceed and PTTW and ECA amendments are sought, this technical study 

has been completed to promote sustainable development and thereby achieve or maintain a healthy 

environment and a healthy economy. Information provided by the Lake Erie Region Source Water Protection 

Committee was reviewed to consider cumulative effects. Minimal changes to consumptive use are anticipated 

and the design is intended to minimise consumptive uses in light of cumulative effects. Further, the monitoring 

program as the quarry expands over the coming years will enable corrective strategies if needed.  

The Ministry considers the effects of its decisions on current and future generations, consistent with 

sustainable development principles. 

A sustainability approach was used to determine if the project is environmentally sound and socially 

responsible. The quarry provides a valuable source for future development in the City of Guelph and 

surrounding area while managing risks to the environment. Additional future uses are included in the PTTW 

application (e.g., Non-potable water for irrigation, fire fighting, etc.) during periods of drought. As climate 

change progresses, the ability to store water will become more important.  

The Ministry uses a precautionary, science-based approach in its decision-making to protect human health 

and the environment. 
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Factors to Consider 

To ensure that projects are considered in a careful and precautionary manner, the technical study assessment 

process is based on a precautionary and science-based approach. The precautionary approach is guided by 

judgement, based on values, and is intended to address uncertainties in the assessment. The science-based 

approach characterizes and assesses the current conditions and the potential effects of the Project in a 

thorough, traceable manner, and proposes impact management measures to mitigate potential negative 

environmental effects. The studies also predict whether there will be likely significant net environmental effects 

after impact management measures are implemented. Further, the monitoring program as the quarry expands 

over the coming years will enable corrective strategies if needed. 

The Ministry’s environmental protection strategy will place priority on preventing pollution and minimizing the 

creation of pollutants that can adversely affect the environment. 

Lafarge has a spill prevention plan to minimize the risk of spills to the environment. In addition, Lafarge will 

restrict any fuelling of on-site equipment to outside of WHPA-C (5 year capture zone) and beyond 150 m from 

a mapped watercourse so that there are no significant threats to the municipal drinking water wells and the 

local aquatic environment. 

The Ministry endeavours to have the perpetrator of pollution pay for the cost of clean-up and rehabilitation 

consistent with the polluter pays principle. 

It is Lafarge’s intent to clean-up and rehabilitate the Site in the event that Lafarge’s operations result in 

pollution. As per the Site Plan, rehabilitation of the property includes the creation of a lake and recreational 

land. 

In the event that significant environmental harm is caused, the Ministry will work to ensure that the 

environment is rehabilitated to the extent feasible. 

This is a reactive principle not applicable to the application process. It is the intent of Lafarge to avoid 

environmental harm and rehabilitate in the event that the environment is harmed. The long-term goal may be 

to create a conservation area at the Site once operations are finished. 

Planning and management for environmental protection should strive for continuous improvement and 

effectiveness through adaptive management. 

The technical studies propose impact management measures to mitigate potential negative environmental 

effects and predicts whether there will be significant net environmental effects after management measures 

are implemented. Groundwater, surface water and natural environment monitoring programs were developed 

to track changes in the natural environment once operations begin and to confirm that mitigation measures are 

effective. It is estimated that a detailed mitigation plan will be developed as a condition of the ECA and PTTW. 

The Ministry supports and promotes a range of tools that encourage environmental protection and 

sustainability (e.g., stewardship, outreach, education). 

Lafarge holds open house events at their facilities to provide outreach and education to the public on how the 

business operates. In addition, Lafarge is a member of the Ontario Stone, Sand and Gravel Association which 

also provides outreach and education. Lafarge participates on the Lake Erie Region Source Water Protection 

Committee. LafargeHolcim, the parent company of Lafarge Canada, has a commitment in its 2030 plan to 

make positive contributions to water in drought prone areas.  
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Factors to Consider 

The Ministry will encourage increased transparency, timely reporting and enhanced ongoing engagement with 

the public and Aboriginal communities as part of environmental decision making. 

As part of the application process, the application will be posted on the EBR for at least 45 days to allow public 

comment. Lafarge will address any concerns identified by interested parties and the MECP. Lafarge as 

planned an Open House and has provided a website with the application information.  
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Water Levels at MP16-1 Figure 4
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DATE: June 2019
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Water Levels at MP16-2 Figure 5
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*Note: Water Levels Shown are daily average values

Figure 6Daily Average Water Levels and Seasonal Limits at MP16-1

PROJECT: 1536422

DATE: July 2019

DRAWN: JS

CHECK: CDV

296.0

296.2

296.4

296.6

296.8

297.0

297.2

297.4

297.6

297.8

298.0

21-Dec 20-Jan 20-Feb 22-Mar 22-Apr 22-May 22-Jun 22-Jul 22-Aug 21-Sep 22-Oct 21-Nov

W
at

er
 L

ev
el

* 
(m

as
l)

Date

Ground Surface Month Separations Deep Piezometer - 2016 Deep Piezometer - 2017 Deep Piezometer - 2018
Shallow Piezometer - 2016 Shallow Piezometer - 2018 Shallow Piezometer - 2017 Series9 Series10

Winter Spring Summer Fall



*Note: Water Levels Shown are daily average values

Daily Average Water Levels and Seasonal Limits at MP16-2 Figure 7
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Existing Certificate of Approval 

(Number 0290-6PHGPS) 
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ATTACHMENT 2 

Water Quality Results 

 

 

 



June 2018 Table 1 - Discharge Water Quality Results 1536522

Golder Associates

pH Temperature Conductivity 

Units - °C uS NTU mg/L

SW1 26-Jan-16 6.71 3.2 1070 --- ---

SW2 26-Jan-16 6.5 1.5 920 --- ---

SW3 26-Jan-16 6.36 3.2 1210 --- ---

SW4 26-Jan-16 6.6 0.4 800 --- ---

SW1 31-Aug-16 8.28 23.3 1116 1.3 <10

SW2 31-Aug-16 8.11 26 703 0.5 <10

SW3 31-Aug-16 8.15 23.1 1043 1.6 <10

SW4 31-Aug-16 8.22 23.1 689 1.4 10

SW1 24-Nov-16 8.20
1

4.4
2

1250
1 2.1 <10

SW2 24-Nov-16 8.22
1

3.4
2

867
1 1.0 <10

SW3 24-Nov-16 8.18
1

4.6
2

1410
1 1.3 <10

SW4 24-Nov-16 8.13
1

2.3
2

827
1 1.0 <10

1. Laboratory reported values

2. Temperature recorded by water level datalogger.

2
0

1
6

Event 1

Event 2

Event 3

Date / Time
Field Measured Parmeters

Turbidty
1

Total Suspended

Solids
1Sample ID



TABLE D1
GROUNDWATER QUALITY

LAFARGE GUELPH QUARRY

Golder Associates

PW16-1 PW16-2 TW1 Onsite Well
Sep/01/2016 Sep/02/2016 Aug/26/2016 Jan/25/2018

Calculated Parameters
Anion Sum me/L 7.84 6.30 7.82 8.10
Bicarb. Alkalinity (calc. as CaCO3) mg/L 310 250 290 300
Calculated TDS mg/L 410 320 420 420
Carb. Alkalinity (calc. as CaCO3) mg/L 2.2 3.2 2.2 1.8
Cation Sum me/L 7.73 5.90 7.78 7.54
Hardness (CaCO3) mg/L 370 280 340 320
Ion Balance (% Difference) % 0.730 3.32 0.300 3.58
Langelier Index (@ 20C) N/A 0.920 0.992 0.901 0.746
Langelier Index (@ 4C) N/A 0.671 0.743 0.653 0.498
Saturation pH (@ 20C) N/A 6.95 7.14 7.01 7.05
Saturation pH (@ 4C) N/A 7.20 7.39 7.26 7.30
Inorganics
Total Ammonia-N mg/L <0.050 <0.050 <0.050 0.068
Unionized Ammonia (calculated) mg/L 0.02 (unionized) <0.0009 <0.0009 <0.0009 0.0012
Conductivity umho/cm 720 580 750 770
Dissolved Organic Carbon mg/L 1.0 1.2 0.82 1.2
Orthophosphate (P) mg/L <0.010 <0.010 <0.010 <0.010
pH pH 6.5-8.5 7.87 8.13 7.91 7.80
Dissolved Sulphate (SO4) mg/L 52 26 23 41
Alkalinity (Total as CaCO3) mg/L 310 260 290 300
Dissolved Chloride (Cl) mg/L 10 13 39 40
Nitrite (N) mg/L 0.031 <0.010 <0.010 0.012
Nitrate (N) mg/L 3.15 3.79 6.43 1.18
Nitrate + Nitrite (N) mg/L 3.18 3.79 6.43 1.19
Metals
Dissolved Aluminum (Al) ug/L 75 <5.0 <5.0 <5.0 <5.0
Dissolved Antimony (Sb) ug/L 20 3.5 0.74 <0.50 <0.50
Dissolved Arsenic (As) ug/L 5 1.5 3.3 <1.0 1.3
Dissolved Barium (Ba) ug/L 63 51 40 66
Dissolved Beryllium (Be) ug/L 1100 <0.50 <0.50 <0.50 <0.50
Dissolved Boron (B) ug/L 200 21 19 17 24
Dissolved Cadmium (Cd) ug/L 0.5 <0.10 <0.10 <0.10 0.16
Dissolved Calcium (Ca) ug/L 100000 76000 95000 84000
Dissolved Chromium (Cr) ug/L 1 <5.0 <5.0 <5.0 <5.0
Dissolved Cobalt (Co) ug/L 0.9 <0.50 <0.50 <0.50 0.88
Dissolved Copper (Cu) ug/L 5 <1.0 1.1 <1.0 1.1
Dissolved Iron (Fe) ug/L 300 <100 <100 <100 <100
Dissolved Lead (Pb) ug/L 25 <0.50 <0.50 <0.50 <0.50
Dissolved Magnesium (Mg) ug/L 30000 21000 24000 28000
Dissolved Manganese (Mn) ug/L 20 <2.0 <2.0 2.4
Dissolved Molybdenum (Mo) ug/L 40 12 5.2 <0.50 3.3
Dissolved Nickel (Ni) ug/L 25 10 1.7 <1.0 3.2
Dissolved Phosphorus (P) ug/L 10 <100 <100 <100 <100
Dissolved Potassium (K) ug/L 1600 2600 1600 1800
Dissolved Selenium (Se) ug/L 100 <2.0 <2.0 <2.0 <2.0
Dissolved Silicon (Si) ug/L 4700 3700 4800 5000
Dissolved Silver (Ag) ug/L 0.1 <0.10 <0.10 <0.10 <0.10
Dissolved Sodium (Na) ug/L 4700 7000 23000 23000
Dissolved Strontium (Sr) ug/L 1100 440 140 520
Dissolved Thallium (Tl) ug/L 0.3 0.12 0.18 <0.050 0.053
Dissolved Titanium (Ti) ug/L <5.0 <5.0 <5.0 <5.0
Dissolved Uranium (U) ug/L 5 20 1.7 0.24 0.24
Dissolved Vanadium (V) ug/L 6 <0.50 <0.50 <0.50 <0.50
Dissolved Zinc (Zn) ug/L 30 110 84 36 51
PWQO - Provinvial Water Quality Objective

Highlighted values exceed objectives

PWQOUNITS
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ATTACHMENT 3 

IDF Curves (Environment Canada, 

Guelph Turfgrass) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Environment Canada/Environnement Canada

           Short Duration Rainfall Intensity-Duration-Frequency Data
          Données sur l'intensité, la durée et la fréquence des chutes

de pluie de courte durée

Gumbel - Method of moments/Méthode des moments

2014/12/21

================================================================================

 GUELPH TURFGRASS CS                                    ON        6143090       
 (composite)         
 Latitude:  43 33'N    Longitude: 80 13'W    Elevation/Altitude: 325        m

 Years/Années :  1954 - 2003          # Years/Années :     42   

================================================================================

********************************************************************************

Table 1 : Annual Maximum (mm)/Maximum annuel (mm)

********************************************************************************

          Year  5 min 10 min 15 min 30 min    1 h    2 h    6 h   12 h   24 h
         Année
          1954    6.3   12.2   17.3   22.6   23.9   25.1   50.3   83.1  115.8
          1955   12.7   15.0   15.7   18.3   21.6   26.9   28.7   39.1   46.5
          1956    8.9   12.2   13.5   17.8   19.8   30.5   37.1   57.7   66.3
          1957    6.9    9.1    9.9   12.7   16.5   19.0   30.5   32.5   51.3
          1958   11.4   14.7   16.0   17.8   19.6   21.1   35.6   53.8   58.7
          1959    7.4    8.9   10.4   12.7   15.0   18.5   26.2   27.2   27.2
          1960  -99.9  -99.9   15.0   19.6   19.8   19.8   28.2   32.8   44.7
          1961    7.9   12.4   13.2   16.8   20.1   31.5   37.8   37.8   50.0
          1962   10.9   11.4   14.2   15.5   22.4   27.7   31.7   33.3   54.4
          1963    9.4   13.2   15.5   18.5   19.8   22.1   27.4   31.7   34.8
          1964   11.4   16.8   22.1   32.3   43.7   43.7   45.0   45.0   51.6
          1965   11.9   15.0   17.3   17.8   17.8   19.0   30.0   35.8   45.5
          1966    3.6    4.8    6.9   10.2   15.0   27.9   45.5   45.7   55.1
          1967    6.9    9.1   11.2   14.7   23.1   33.0   43.9   45.2   45.2
          1968   12.7   19.0   25.7   40.9   71.6   71.9   79.5   79.5   79.5
          1969    3.6    6.1    8.1    9.1   11.9   21.1   46.2   46.2   46.2
          1970    9.1   15.0   18.3   26.9   30.7   31.7   33.5   33.8   34.3
          1971   12.7   25.4   30.5   39.4   39.4   42.2   60.7   61.0   61.0
          1972    7.9   10.9   12.7   15.5   20.8   22.4   27.2   30.2   49.3
          1973    9.4    9.9   11.7   18.3   22.1   27.2   31.2   32.3   33.3
          1976    5.3    7.4   10.2   12.2   13.7   21.1   40.1   65.8   70.6
          1977   11.2   16.8   21.6   22.4   22.4   22.4   22.6   22.6   38.6
          1978   10.1   12.9   13.2   13.4   15.4   17.7   22.9   26.6   35.7
          1979   11.7   12.0   12.0   14.7   18.7   25.7   37.2   38.4   42.5
          1980   12.7   16.1   17.2   17.4   18.0   21.6   33.3   43.1   48.6



          1981    5.9   10.1   13.7   17.2   17.8   21.2   27.1   35.5   49.6
          1982   10.1   20.2   28.7   46.3   55.8   66.5   69.5   69.7   69.8
          1983    9.1   10.9   12.2   13.6   13.8   17.8   28.8   34.8   35.0
          1984   13.0   17.7   21.7   23.7   23.9   24.7   26.7   26.7   41.6
          1985   11.6   13.0   19.4   30.5   30.5   30.5   40.6   43.7   46.2
          1986   15.7   19.7   22.5   29.2   29.8   34.0   50.6   62.5   83.8
          1987    8.6   10.5   10.5   13.4   18.5   23.2   34.7   43.4   53.7
          1988   10.1   17.4   24.2   32.3   33.2   51.5   52.9   52.9   53.4
          1989    3.9    6.8    7.2    7.4    9.8   12.7  -99.9  -99.9   37.4
          1990   11.4   16.7   19.7   23.2   30.3   33.5   39.6   41.1   41.6
          1991    8.4   10.4   11.1   16.1   21.7   30.9   45.6   57.0   62.6
          1997   13.6   15.0   15.6   24.6   28.2   28.2   28.4   28.4   29.2
          1998    7.8   10.2   12.2   18.0   24.4   28.4   29.6   29.8   54.0
          1999   12.2   23.6   26.4   28.0   29.6   30.6   38.8   43.0   48.2
          2000    8.2   14.6   17.6   23.2   26.8   27.6   31.2   36.2   41.6
          2001    5.4    9.2   10.6   17.2   19.6   22.2   29.4   36.0   36.6
          2002   15.0   21.4   24.8   24.8   24.8   24.8   31.4   31.4   43.8
          2003    5.6    8.6   10.4   12.8   17.8   20.2   21.0   25.8   27.4
        ---------------------------------------------------------------------
        # Yrs.     42     42     43     43     43     43     42     42     43
        Années
          Mean    9.5   13.4   16.0   20.4   24.2   28.4   37.1   42.3   49.8
       Moyenne
     Std. Dev.    3.1    4.7    5.9    8.6   11.3   11.7   12.3   14.5   16.5
    Écart-type
         Skew.  -0.15   0.55   0.69   1.19   2.39   2.22   1.56   1.15   1.79
   Dissymétrie
      Kurtosis   2.56   3.20   2.91   4.45  10.39   8.79   6.00   4.02   8.21

          *-99.9 Indicates Missing Data/Données manquantes

 Warning: annual maximum amount greater than 100-yr return period amount
 Avertissement : la quantité maximale annuelle excède la quantité

pour une période de retour de 100 ans
          Year/Année      Duration/Durée        Data/Données          100-yr/ans

1954              24 h 115.8 101.5
1968 1 h 71.6 59.7
1968 2 h 71.9 65.2
1968 6 h 79.5 75.8
1982 2 h 66.5 65.2

********************************************************************************

Table 2a : Return Period Rainfall Amounts (mm)
           Quantité de pluie (mm) par période de retour

********************************************************************************

 Duration/Durée        2        5       10       25       50      100   #Years
yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   Années

          5 min      9.0     11.7     13.4     15.7     17.4     19.0       42
         10 min     12.6     16.8     19.5     22.9     25.5     28.1       42
         15 min     15.0     20.3     23.7     28.1     31.3     34.5       43
         30 min     19.0     26.6     31.6     38.0     42.7     47.3       43



          1 h       22.3     32.3     39.0     47.3     53.6     59.7       43
          2 h       26.4     36.8     43.7     52.4     58.8     65.2       43
          6 h       35.1     46.0     53.2     62.3     69.1     75.8       42
         12 h       39.9     52.8     61.3     72.1     80.0     87.9       42
         24 h       47.1     61.7     71.3     83.5     92.5    101.5       43

********************************************************************************

Table 2b :

 Return Period Rainfall Rates (mm/h) - 95% Confidence limits
 Intensité de la pluie (mm/h) par période de retour - Limites de confiance de 95%

********************************************************************************

 Duration/Durée        2        5       10       25       50      100   #Years
yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   Années

          5 min    107.6    139.9    161.4    188.5    208.5    228.5       42
+/- 10.2 +/- 17.1 +/- 23.1 +/- 31.2 +/- 37.3 +/- 43.5       42

         10 min     75.7    100.5    116.9    137.7    153.1    168.3       42
+/-  7.8 +/- 13.1 +/- 17.7 +/- 23.9 +/- 28.6 +/- 33.3       42

         15 min     60.1     81.0     94.8    112.3    125.3    138.2       43
+/-  6.5 +/- 10.9 +/- 14.8 +/- 19.9 +/- 23.8 +/- 27.7       43

         30 min     38.1     53.2     63.3     75.9     85.3     94.7       43
+/-  4.7 +/-  7.9 +/- 10.7 +/- 14.4 +/- 17.3 +/- 20.1       43

          1 h       22.3     32.3     39.0     47.3     53.6     59.7       43
+/-  3.1 +/-  5.2 +/-  7.1 +/-  9.5 +/- 11.4 +/- 13.3       43

          2 h       13.2     18.4     21.8     26.2     29.4     32.6       43
+/-  1.6 +/-  2.7 +/-  3.7 +/-  4.9 +/-  5.9 +/-  6.9       43

          6 h        5.8      7.7      8.9     10.4     11.5     12.6       42
+/-  0.6 +/-  1.0 +/-  1.3 +/-  1.8 +/-  2.1 +/-  2.4       42

         12 h        3.3      4.4      5.1      6.0      6.7      7.3       42
+/-  0.3 +/-  0.6 +/-  0.8 +/-  1.0 +/-  1.2 +/-  1.4       42

         24 h        2.0      2.6      3.0      3.5      3.9      4.2       43
+/-  0.2 +/-  0.3 +/-  0.4 +/-  0.6 +/-  0.7 +/-  0.8       43

********************************************************************************

Table 3 : Interpolation Equation / Équation d'interpolation: R = A*T^B

R = Interpolated Rainfall rate (mm/h)/Intensité interpolée de la pluie (mm/h)
RR = Rainfall rate (mm/h) / Intensité de la pluie (mm/h)
 T = Rainfall duration (h) / Durée de la pluie (h)

********************************************************************************

       Statistics/Statistiques      2      5     10     25     50    100
yr/ans yr/ans yr/ans yr/ans yr/ans yr/ans

      Mean of RR/Moyenne de RR   36.5   48.9   57.1   67.5   75.3   82.9
    Std. Dev. /Écart-type (RR)   37.3   48.8   56.4   66.0   73.2   80.3
        Std. Error/Erreur-type    7.2   12.3   15.7   20.0   23.2   26.3

Coefficient (A)   20.9   28.3   33.1   39.2   43.7   48.2
         Exponent/Exposant (B) -0.723 -0.725 -0.726 -0.727 -0.728 -0.728
 Mean % Error/% erreur moyenne    6.3    8.7    9.9   11.0   11.6   12.0



Short Duration Rainfall Intensity−Duration−Frequency Data

Données sur I’intensité, la durée et la fréquence des chutes de pluie de courte durée
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ATTACHMENT 4 

Water Balance Results (Operational 

Conditions) 



February 2019 Table A2

Water Balance for Operational Conditions

 1536522

Catchment 1

Draining to Phase 1 Extraction Area WHC WHC WHC WHC WHC

Total Area (m
2
) Total Area (m

2
) Total Area (m

2
) Total Area (m

2
) Total Area (m

2
)

Infiltration Factor Infiltration Factor Infiltration Factor Infiltration Factor Infiltration Factor

Month Days Temp Precipitation

Potential 

Evapotransp.
Actual Evapotransp. Surplus Actual Evapotransp. Actual Evapotransp. Actual Evapotransp. Actual Evapotransp. Total Surplus

Total 

Infiltr.

Total 

Runoff

(°C) (mm) (mm) (mm) (mm) (m
3
) (mm) (mm) (m

3
) (mm) (mm) (m

3
) (mm) (mm) (m

3
) (mm) (mm) (m

3
) (m

3
) (m

3
) (m

3
)

January 31 -6.2 60 2 2 37 11,158 2 42 5,915 2 26 518 2 43 821 2 43 22,036 40,449 12,373 28,076

February 28 -5.8 52 1 1 45 13,571 1 47 6,620 1 39 778 1 48 917 1 48 24,599 46,483 14,936 31,547

March 31 -0.9 58 10 10 74 22,316 10 76 10,704 10 68 1,356 10 76 1,451 10 76 38,948 74,775 24,548 50,227

April 30 6.1 67 33 33 37 11,158 33 37 5,211 33 37 738 33 37 707 33 37 18,961 36,775 12,267 24,508

May 31 12.3 78 76 76 16 4,825 75 16 2,253 76 16 319 63 16 306 66 16 8,200 15,903 5,304 10,598

June 30 17.4 81 110 110 3 905 103 3 423 110 3 60 77 5 95 80 4 2,050 3,532 998 2,534

July 31 19.8 94 128 123 2 603 105 2 282 128 2 40 87 7 134 89 6 3,075 4,133 673 3,461

August 31 18.9 73 112 95 2 603 81 2 282 111 2 40 70 4 76 71 4 2,050 3,051 667 2,384

September 30 14.7 87 75 66 9 2,714 65 9 1,268 73 9 179 62 24 458 63 20 10,249 14,869 3,012 11,856

October 31 8.5 75 39 38 8 2,413 38 16 2,253 38 8 160 36 37 707 37 35 17,936 23,469 3,158 20,310

November 30 2.4 78 12 12 26 7,841 12 44 6,197 12 23 459 12 64 1,222 12 62 31,773 47,492 9,656 37,836

December 31 -3.4 62 2 2 37 11,158 2 45 6,338 2 32 638 2 48 917 2 48 24,599 43,649 12,654 30,996

Total 865 600 568 296 89,264 527 339 ##### 596 265 5,284 455 409 7,811 466 399 204,475 354,580 100,245 254,334

Catchment 2

Draining to SW 4 WHC WHC WHC WHC

Total Area (m
2
) Total Area (m

2
) Total Area (m

2
) Total Area (m

2
)

Infiltration Factor Infiltration Factor Infiltration Factor Infiltration Factor

Month Days Temp Precipitation

Potential 

Evapotransp.
Actual Evapotransp. Surplus Actual Evapotransp. Actual Evapotransp. Actual Evapotransp. Surplus Total Surplus

Total 

Infiltr.
Total Runoff

(°C) (mm) (mm) (mm) (mm) (m
3
) (mm) (mm) (m

3
) (mm) (mm) (m

3
) (mm) (mm) (m

3
) (m

3
) (m

3
) (m

3
)

January 31 -6.2 60 2 2 37 7,778 2 42 759 2 26 1,047 2 43 63 9,647 8,091 1,556

February 28 -5.8 52 1 1 45 9,460 1 47 850 1 39 1,571 1 48 70 11,950 10,056 1,894

March 31 -0.9 58 10 10 74 15,556 10 76 1,374 10 68 2,739 10 76 111 19,779 16,660 3,119

April 30 6.1 67 33 33 37 7,778 33 37 669 33 37 1,490 33 37 54 9,991 8,426 1,565

May 31 12.3 78 76 76 16 3,363 75 16 289 76 16 644 63 16 23 4,320 3,644 677

June 30 17.4 81 110 110 3 631 103 3 54 110 3 121 77 5 7 813 683 130

July 31 19.8 94 128 123 2 420 105 2 36 128 2 81 87 7 10 547 456 91

August 31 18.9 73 112 95 2 420 81 2 36 111 2 81 70 4 6 543 456 87

September 30 14.7 87 75 66 9 1,892 65 9 163 73 9 362 62 24 35 2,452 2,052 400

October 31 8.5 75 39 38 8 1,682 38 16 289 38 8 322 36 37 54 2,347 1,927 420

November 30 2.4 78 12 12 26 5,466 12 44 795 12 23 926 12 64 93 7,281 6,046 1,235

December 31 -3.4 62 2 2 37 7,778 2 45 814 2 32 1,289 2 48 70 9,950 8,348 1,603

Total 865 600 568 296 62,224 527 339 6,129 596 265 6,129 455 409 597 79,621 66,845 12,776

Catchment 3

Draining to Infiltration Pond WHC WHC WHC WHC

Total Area (m
2
) Total Area (m

2
) Total Area (m

2
) Total Area (m

2
)

Infiltration Factor Infiltration Factor Infiltration Factor Infiltration Factor

Month Days Temp Precipitation

Potential 

Evapotransp.
Actual Evapotransp. Surplus Actual Evapotransp. Surplus Actual Evapotransp. Actual Evapotransp. Total Surplus

Total 

Infiltr.
Total Runoff

(°C) (mm) (mm) (mm) (mm) (m
3
) (mm) (mm) (m

3
) (mm) (mm) (m

3
) (mm) (mm) (m

3
) (m

3
) (m

3
) (m

3
)

January 31 -6.2 60 2 2 37 4,076 2 58 391 2 42 1,434 2 26 170 6,070 4,621 1,450

February 28 -5.8 52 1 1 45 4,957 1 51 344 1 47 1,604 1 39 255 7,160 5,566 1,594

March 31 -0.9 58 10 10 74 8,151 10 48 324 10 76 2,594 10 68 444 11,513 9,144 2,369

April 30 6.1 67 33 33 37 4,076 33 34 229 33 37 1,263 33 37 242 5,810 4,566 1,244

May 31 12.3 78 76 76 16 1,762 76 2 13 75 16 546 76 16 105 2,427 1,974 452

June 30 17.4 81 110 110 3 330 110 -29 -196 103 3 102 110 3 20 257 370 -113

July 31 19.8 94 128 123 2 220 128 -34 -229 105 2 68 128 2 13 72 247 -174

August 31 18.9 73 112 95 2 220 112 -39 -263 81 2 68 111 2 13 39 247 -208

September 30 14.7 87 75 66 9 991 75 12 81 65 9 307 73 9 59 1,438 1,111 328

October 31 8.5 75 39 38 8 881 39 36 243 38 16 546 38 8 52 1,722 1,178 544

November 30 2.4 78 12 12 26 2,864 12 66 445 12 44 1,502 12 23 150 4,961 3,621 1,340

December 31 -3.4 62 2 2 37 4,076 2 60 405 2 45 1,536 2 32 209 6,225 4,728 1,498

Total 865 600 568 296 32,604 600 265 1,787 527 339 11,571 596 265 1,732 47,694 37,372 10,322

Impervious 

3 mm

1,459

0.10

Vegetated Open Water Gravel (Quarry or Lot)

Vegetated Gravel / Bare Forest

150 mm 75 mm 300 mm

210,215 18,078 40,273

0.85 0.7 0.9

Surplus

0.7

150 mm Precip - PET 75 mm

Surplus

110,149 6,743 34,133

0.85 0.0

Surplus

512,469

0.85 0.4 0.9 0.10 0.00

301,569 140,842 19,940

SurplusSurplus

19,097

Surplus

Vegetated Gravel / Bare

150 mm 75 mm

Total Area (m
2
)

Forest Impervious Quarry (bedrock)

10 mm3 mm300 mm

993,917

Total Area (m
2
) 270,025

Forest

300 mm

6,534
Total Area (m

2
) 157,560

0.9

Surplus

Surplus
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February 2019 Table A2

Water Balance for Operational Conditions

 1536522

Catchment 4

Draining to Wetland (D/S of Outlet Point) WHC WHC

Total Area (m
2
) Total Area (m

2
)

Infiltration Factor Infiltration Factor

Month Days Temp Precipitation

Potential 

Evapotransp.
Actual Evapotransp. Actual Evapotransp. Surplus Total Surplus

Total 

Infiltr.

Total 

Runoff

(°C) (mm) (mm) (mm) (mm) (m
3
) (mm) (mm) (m

3
) (m

3
) (m

3
) (m

3
)

January 31 -6.2 60 2 2 26 551 2 58 2,631 3,181 495 2,686

February 28 -5.8 52 1 1 39 826 1 51 2,313 3,139 743 2,396

March 31 -0.9 58 10 10 68 1,440 10 48 2,177 3,617 1,296 2,321

April 30 6.1 67 33 33 37 783 33 34 1,542 2,326 705 1,620

May 31 12.3 78 76 76 16 339 76 2 91 430 305 125

June 30 17.4 81 110 110 3 64 110 -29 -1,315 -1,252 57 -1,309

July 31 19.8 94 128 128 2 42 128 -34 -1,542 -1,500 38 -1,538

August 31 18.9 73 112 111 2 42 112 -39 -1,769 -1,726 38 -1,765

September 30 14.7 87 75 73 9 191 75 12 544 735 172 563

October 31 8.5 75 39 38 8 169 39 36 1,633 1,802 152 1,650

November 30 2.4 78 12 12 23 487 12 66 2,993 3,480 438 3,042

December 31 -3.4 62 2 2 32 678 2 60 2,721 3,399 610 2,789

Total 865 600 596 265 5,611 600 265 12019 17,630 5,050 12,580

Catchment 5

Drainig to Wetland (US of Discharge Point) WHC WHC WHC

Total Area (m
2
) Total Area (m

2
) Total Area (m

2
)

Infiltration Factor Infiltration Factor Infiltration Factor

Month Days Temp Precipitation

Potential 

Evapotransp.
Actual Evapotransp. Surplus Actual Evapotransp. Actual Evapotransp. Total Surplus

Total 

Infiltr.

Total 

Runoff

(°C) (mm) (mm) (mm) (mm) (m
3
) (mm) (mm) (m

3
) (mm) (mm) (m

3
) (m

3
) (m

3
) (m

3
)

January 31 -6.2 60 2 2 37 58 2 26 245 2 58 823 1,126 270 856

February 28 -5.8 52 1 1 45 70 1 39 368 1 51 724 1,162 391 771

March 31 -0.9 58 10 10 74 116 10 68 641 10 48 681 1,438 675 762

April 30 6.1 67 33 33 37 58 33 37 349 33 34 482 889 363 526

May 31 12.3 78 76 76 16 25 76 16 151 76 2 28 204 157 47

June 30 17.4 81 110 110 3 5 110 3 28 110 -29 -411 -378 29 -408

July 31 19.8 94 128 123 2 3 128 2 19 128 -34 -482 -460 20 -480

August 31 18.9 73 112 95 2 3 111 2 19 112 -39 -553 -531 20 -551

September 30 14.7 87 75 66 9 14 73 9 85 75 12 170 269 88 181

October 31 8.5 75 39 38 8 13 38 8 75 39 36 511 599 79 520

November 30 2.4 78 12 12 26 41 12 23 217 12 66 936 1,194 230 964

December 31 -3.4 62 2 2 37 58 2 32 302 2 60 851 1,211 321 890

Total 865 600 568 296 463 596 265 2,499 600 265 3760 6,721 2,642 4,079

0.9 0.0

Precip - PET

Surplus

Vegetated Forest

150 mm 300 mm Precip - PET

1,563 9,431 14,187

0.85 0.9 0.0

Surplus Surplus

21,175 45,355

Forest Wetland

300 mm

Total Area (m
2
) 25,181

Total Area (m
2
) 66,529

Wetland
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Zoning Maps 
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APPENDIX C 

Verification of Legal Name 

 

 

 

 



Certificate of Amalgamation
Loi canadienne sur les sociétés par actionsCanada Business Corporations Act

Certificat de fusion

LAFARGE CANADA INC.

836668-3

Corporate name / Dénomination sociale

Corporation number / Numéro de société

Marcie Girouard

Date of Amalgamation (YYYY-MM-DD)

Date de fusion (AAAA-MM-JJ)

Director / Directeur

2013-01-01

JE CERTIFIE que la société susmentionnée est

issue d'une fusion, en vertu de l'article 185 de la

Loi canadienne sur les sociétés par actions, des

sociétés dont les dénominations apparaissent dans

les statuts de fusion ci-joints.

I HEREBY CERTIFY that the above-named

corporation resulted from an amalgamation,

under section 185 of the Canada Business

Corporations Act, of the corporations set out in

the attached articles of amalgamation.
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Environmental Compliance 

Approval Application Form 
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Manager 

(289) 442-2270

2019/07/18

 

2019/07/18 

2019/07/31



8. Payment Information - Application for an Environmental Compliance Approval

Please Note: 

1. If this form has been completed by hand, the fee calculations must be completed and attached separately. The
supplemental fee calculations do not need to be included if this form has been completed electronically.

2. If this form has been completed electronically, the fees for this application have been calculated based on the
information provided. The Ministry may require additional information during the review of the application that could
impact the total fee required.

3. All fees should be paid in Canadian funds, payable to the Minister of Finance, except fees for Transfer of Review, which
are payable to the local municipality.

4. Credit card payments are accepted for payments under $10,000 only. Never email credit card information.

5. If payment is being made by certified cheque or money order, please staple the payment to this page.

6. The information collected in this section of the form is considered confidential and will only be used to process the
application fee.

7. To protect credit card information, do not submit this page containing payment information via e-mail or any other
electronic means if it includes credit card information. Credit card information should be submitted only by mail, facsimile,
or hand-delivery. Applications containing payment information that are submitted via e-mail or any other electronic
means will not be processed and will be destroyed.

Do not include this page in the copies of the application that are being provided to the Local Ministry District Office. 

Amount Enclosed Method of Payment * 

 Certified Cheque D Money Order D VISA D MasterCard 

Credit Card Information (if paying by VISA or MasterCard) 
Name of Cardholder (Please print) 

Card Number 

Card Holder's Signature 

✓ Completion Status (8 Payment Information)

If paying by certified cheque or money order, please attach it here. 

8551 E (2018/02) 

Expiry Date (mm/yy) 

Date (yyyy/mm/dd) 

Page 34 of 37 









July 2019 1536522-R01 

 

 

 
  

 

APPENDIX E 

Grand River Source Protection Plan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Grand River Source Protection Plan Volume II –Approved 

November 26, 2015 County of Wellington - Section 7-32 

7.14 Schedule I: County of Wellington, Township of Guelph-Eramosa, Map A 



Grand River Source Protection Plan Volume II –Approved 

November 26, 2015 County of Wellington - Section 7-40 

7.22 Schedule Q: County of Wellington, Township of Puslinch, Map A1 & A2 



Grand River Source Protection Plan Volume II –Approved 

November 26, 2015 City of Guelph – Section 8-23 

8.8 Schedule B: City of Guelph: Guelph Waterworks Well Supply, Map A 



Grand River Source Protection Plan Volume II –Approved 

November 26, 2015 City of Guelph – Section 8-24 

8.9 Schedule C: City of Guelph: Guelph Waterworks Well Supply, Map B 



Grand River Source Protection Plan Volume II –Approved 

November 26, 2015 City of Guelph – Section 8-25 

8.10 Schedule D: City of Guelph: Guelph Waterworks Well Supply, Map C 



Grand River Source Protection Plan Volume II –Approved 

November 26, 2015 City of Guelph – Section 8-26 

8.11 Schedule E: City of Guelph: Guelph Waterworks Well Supply, Map D 



Grand River Source Protection Plan Volume II –Approved 

November 26, 2015 City of Guelph – Section 8-27 

8.12 Schedule F: City of Guelph: Guelph Waterworks Well Supply, Map E 



Grand River Source Protection Plan Volume II –Approved 

November 26, 2015 City of Guelph – Section 8-28 

8.13 Schedule G: City of Guelph: Guelph Waterworks Issue Contributing Areas (North) 



Grand River Source Protection Plan Volume II –Approved 

November 26, 2015 City of Guelph – Section 8-29 

8.14 Schedule H: City of Guelph: Guelph Waterworks Issue Contributing Areas (South) 
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Operational Site Plans 
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