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1. Introduction 

GHD was retained by Rice Commercial Group Ltd. (Rice) to undertake groundwater monitoring and 
complete a hydrogeological assessment in support of a Site Alteration and Fill Management Plan 
application. Rice is proposing to backfill a former sand and gravel pit with excess soil from various 
sources to return the area to its approximate original topography. The future use of the backfilled pit 
will be agricultural. 

The former pit is located at 18725 McCowan Road in East Gwillimbury, Ontario as shown on 
Figure 1.1 (herein referred to as the Site). The Site occupies part of Lots 8 and 9, East Gwillimbury 
Township Concession 7. The Site is an irregular shaped parcel of land that is approximately  
20 hectares (50 acres) in size. The Site Plan is provided in Figure 2.1. 

The Site was used for agricultural cropland purposes (primarily potatoes, corn, wheat, soybeans, 
and hay) from at least 1927 to the late 1980s or early 1990s, at which time it was developed as a 
sand and gravel pit. The Site was operated as a sand and gravel pit from the late 1980s or early 
1990s until the mid-2000s, when it was rehabilitated by grading the ground surface to a gradual 
slope, and reportedly re-distributing overburden soil that was initially stripped from the Site when the 
sand and gravel pit began operation. The rehabilitation did not restore the site to its original grade. 
The rehabilitation was complete in 2007 and the licence was surrendered to the Ministry of Natural 
Resources and Forestry.  

Conceptually, the filling operations are envisioned to include backfilling of the former pit to elevations 
ranging from 260 to 270 metres above mean sea level (mAMSL). Approximately 1.0 to 1.3 million 
cubic metres (m3) of excess soil will be required to fill the depression to original grade. Fill operations 
are anticipated to be three to seven years in duration based on a maximum of 150 loads per day and 
200 days per year (approximately 400,000m3/year). A permit (Site Alteration) will be required from 
the Town of East Gwillimbury (Town) to permit operation of the Site as a commercial fill site. 

The objective of this hydrogeological assessment was to 

1. Characterize the current geological and hydrogeological conditions of the Site. 

2. Determine potential impacts to the local groundwater regime (quality and quantity) from the 
filling activities. 

3. Develop a groundwater monitoring program. 

2. Background 

2.1 Site Description 

The Site is located within the rural area of the Town of East Gwillimbury and approximately 3 km 
southwest of the Mount Albert community. The Site is currently owned by Overholt Farm Limited, 
and is vacant, vegetated land. It is part of a larger parcel of land that is approximately 83 hectares 
(205 acres) in size, and currently used for agricultural and residential purposes.  
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The Site is bound to the west by McCowan Road and rural residential properties, and to the south by 
Mill Road and a residential property (Figure 2.2). The Site is bound to the north and east by 
agricultural cropland. The Site encompasses a farmstead that is owned by Overholt Farm Limited 
and an access road that is part of the Site is located to the north of the farmstead. An active sand 
and gravel pit is located approximately 500 metres to the southwest of the Site. 

The Site and surrounding rural properties do not have municipal water or sewer services. Potable 
water is supplied by individual water supply wells, and the properties are serviced by onsite septic 
systems.   

The Site is within the Oak Ridges Moraine Conservation Plan0F

1 (ORMCP) which governs land use 
and land use activities within the area defined as the Oak Ridges Moraine. The Site is designated 
Countryside Area within the ORMCP. The Countryside Areas designation provides for a range of 
uses which includes mineral aggregate operations. It is proposed that the depression area of the 
former pit be backfilled to original grade to permit the use of the property for agricultural uses.  

The Site is situated within a Lake Simcoe Region Conservation Authority (LSRCA) watershed, and 
portions of the larger property are within the LSRCA regulated area. There are no permanent or 
intermittent surface water features on the Site, drainage is provided by ephemeral swales within the 
agricultural fields on and surrounding the Site, and by road side ditches. Based on existing mapping 
no wetlands have been identified on the Site (evaluated or not evaluated). There are no provincially 
significant wetland features located on or within the immediate vicinity of the Site. The Franklin Pond 
Wetland Complex, a provincially significant wetland is situated more than 500 m to the east of the 
Site. 

The Site is not located within any Wellhead Protection Areas, within the Lakes Simcoe and 
Couchiching/Black River Source Protection Area1F

2. 

2.2 Regional Setting 

The Site is located on the boundary between the Simcoe Lowlands and the Oak Ridges Moraine 
physiographic regions2 F

3 (Figure 2.3). The majority of the Site is situated within the Simcoe Lowlands 
physiographic region characterized by a sand plain, and the southwest corner of the Site is situated 
within the Oak Ridges Moraine physiographic region, which is characterized by kame moraine 
deposits (sand and gravel).  

Regionally, the topography is undulating and sloped to the east toward Mount Albert Creek and 
Franklin Pond (Figure 2.4). The Site topography slopes from an elevation of approximately 
275 mAMSL at McCowan Road to an elevation of approximately 260 mAMSL along the east side of 
the Site. A large depression is situated on the southeast portion of the Site at an elevation of 
approximately 250 mAMSL, which coincides with the former pit operation. The proposed final 

                                                      
1 Oak Ridges Moraine Conservation Plan (2017). Ministry of Municipal Affairs. May 2017. 
2 South Georgian Bay Lake Simcoe Source Protection Plan. Lake Simcoe Conservation Authority, Nottawasaga 

Conservation Authority and Severn Sound Environmental Association, 2015. 
3 The Physiography of Southern Ontario (Third Edition). L.J. Chapman and D.F. Putnam. Ontario Geological Survey 

Special Volume 2, 1984. 
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elevation of the fill management plan will be sloped to the east, maintaining and coinciding with the 
natural regional topography.  

Mount Albert Creek is situated approximately 700 m to the southeast of the Site, and a headwater 
tributary of the Black River is located approximately 600 metres to the west (Figure 2.4). The Site is 
situated primarily within the Mount Albert Creek drainage area but also adjacent to the drainage 
divide between Mount Albert Creek and the headwater tributary. The divide roughly corresponds to 
the height of land along McCowan Road, between the elevation range of 275 to 280 mAMSL.  

The regional surficial geology mapping3F

4 of the area indicates that the Site and surrounding lands to 
the south are underlain by glacial ice-contact stratified deposits (sand and gravel, minor silt, clay and 
till) (Figure 2.5). Lands north of the Site are underlain by coarse-textured glaciolacustrine deposits 
(sand, gravel, minor silt and clay), as well as fine textured glaciolacustrine deposits (silt, clay, minor 
sand and gravel).  

Overburden underlying the Site is greater than 100 m in thickness, and is generally described as a 
thick sequence of Pleistocene glacial deposits overlying shale bedrock of the Upper Ordovician 
Georgian Bay Formation4 F

5. The surficial geology and general stratigraphic framework for the Site and 
surrounding area consists of the following deposits: 

• Surficial Soil – Topsoil and fill in some areas. 

• Ice-contact Stratified Deposits –sand and gravel with minor silt and clay. 

• Glaciolacustrine Deposits – sand, gravel, silt and clay. 

The location of water wells recorded by the Ministry of Environment, Conservation and Parks 
(MECP) within 500 m of the Site is shown on Figure 2.6 (MECP 2017)5F

6, and a summary of the 
records is presented in Appendix A. Based on review of the well records, the majority of wells are 
utilized for domestic purposes and farm water supplies. The wells are typically drilled wells 
completed in a sand, and sand and gravel aquifer at depths in the range of 20 to 30 metres below 
ground surface (mBGS). The static water levels in the wells are typically in the range of 15 to  
25 mBGS and the well yields (recommended rate) range from approximately 5 to 10 gallons per 
minute.  

The water well record information indicates that the overburden is primarily comprised of sand, and 
sand and gravel with layers of clay and silt, which extend to depths of more than 48 mBGS. The 
hydrostratigraphy consists of the following units: 

• Aquifer (unconfined) - ice-contact stratified deposits (sand and gravel with minor silt and clay). 

• Aquitard (local) – glaciolacustrine deposits (silt, clay). 

                                                      
4 Surficial Geology of Southern Ontario; Miscellaneous Release – Data 123-REV (Map). The Ontario Geological 

Survey, 2010. 
5 1:250 000 Scale Bedrock Geology of Ontario; Miscellaneous Release---Data 126-Revision 1. Ontario Geological 

Survey, 2011. 
6 Water Well Information System, Ontario Ministry of the Environment Conservation and Parks (Accessed  

   January 2018). 
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In general, the ice-contact stratified deposits of sand, and sand and gravel form a relatively deep 
unconfined aquifer beneath the Site. Fine textured discontinuous layers of silt and clay within the 
deposit form local confining to semi-confining conditions. 

3. Methodology 

Cognizant of the objectives of the project, the following activities were undertaken: 

• Borehole advancement and installation of monitoring wells in boreholes to facilitate the collection 
of groundwater levels to determine groundwater flow direction in the overburden.  

• Single well response tests (SWRT) to determine hydraulic conductivity of the water-bearing 
deposits. 

• Groundwater level monitoring to determine seasonal fluctuations of the groundwater table. 

• Collection of groundwater samples from selected monitoring wells to assess background ground 
water quality. 

• A domestic well survey to inventory the location and use of water supply wells within 500 meters 
of the site.  

The investigative locations are shown on Figure 3.1. The details of these investigations are 
summarized in the following sections, and the field investigation methodology and protocols are 
provided in Appendix B. 

3.1 Borehole Advancement/Monitoring Well Installations 

The drilling activities were undertaken during November 6 to 17, 2017 and consisted of the 
advancement of five boreholes and installation of wells in each of the boreholes (denoted as  
MW1-17 to MW5-17 to depths ranging from 9.5 to 30.5 mBGS.  

Two additional groundwater monitoring wells were installed in August 2019 as follows: 

• A deeper monitoring well adjacent to existing well MW02-19 to complete a well nest and 
facilitate vertical flow calculations. 

• A shallower well adjacent to existing well MW01-19 to facilitate detection of impacts at the 
groundwater table. MW01-19 is screened below the groundwater table and below a fine-grained 
deposit. 

The drilling was carried out utilizing a track mounted auger drill rig, supplied and operated by Profile 
Drilling; a drilling contractor licensed under Regulation 903. The drilling work was conducted under 
the full-time supervision of a GHD technician. 

Soil sampling was undertaken using a 50 mm outside diameter split spoon sampler in general 
accordance with the specifications of the Standard Penetration Test Method (ASTM D1586). The 
relative density or consistency of the subsurface soil layers were measured using the Standard 
Penetration Test (SPT) method, by counting the number of blows (‘N’) required to drive a 
conventional split barrel soil sampler 300 mm depth. Soil samples were retrieved from each 
borehole location to verify strata boundaries and soil properties.   
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Monitoring wells were installed to depths ranging from 8.9 m to 20.8 mBGS. Each monitoring well 
was constructed with a 50 mm diameter, Schedule 40 polyvinyl chloride (PVC) screen, 3.1 m in 
length and completed with 50 mm diameter PVC riser pipe and J-plug. A silica sand pack was 
placed in the annular space between the PVC screen pipe and the borehole annulus to 
approximately 0.6 m above the top of the screen. A bentonite seal and hole plug was installed in the 
remaining borehole annulus above the sand pack. A protective above-ground casing with a concrete 
collar was placed around each monitoring well. 

The ground surface and top of riser pipe elevation for each newly installed monitoring well was 
surveyed for horizontal and vertical control. 

Subsequent to the monitoring well installation, each well was developed to ensure hydraulic 
connection with the screened hydrostratigraphic unit. A hydraulic connection ensures that 
groundwater levels and samples are representative of the subsurface condition. Development also 
aids in achieving low-turbidity samples. The development method is described in Appendix B. 

The monitoring well locations are shown on Figure 3.1, and the completion details for the monitoring 
wells are provided on Table 3.1. Copies of the Stratigraphic and Instrumentation logs for the 
monitoring wells are provided in Appendix C. 

Groundwater levels measured subsequent to the completion of the monitoring well installations are 
presented on the Stratigraphic and Instrumentation logs in Appendix C. Groundwater levels were 
allowed to stabilize for at least 24 hours following well installation before a groundwater level was 
recorded. 

3.2 Groundwater Level Monitoring 

Groundwater level monitoring was undertaken for a one year period (late November 2017 to early 
December 2018) to assess seasonal changes including the ‘high’ groundwater levels though a ‘wet’ 
season (spring). Groundwater levels were monitored using a combination of manual measurement 
on a semi-annual basis, and automated measurements. Manual groundwater levels were collected 
using a water level tape meter. Five monitoring wells were equipped with electronic water level 
dataloggers (Solinst Model 3001 – Levelogger Edge) to continuously record water levels, and 
provide a detailed record of the response of groundwater to climatic conditions. A Solinst Barologger 
Edge was installed on Site and was used to correct the water level data for atmospheric pressure. 

Groundwater level measurements are summarized in Table 3.2 and Table 3.3. Groundwater levels 
measured in mBGS (depth to water table) are presented in Table 3.2, and groundwater levels 
relative to mean sea level (elevation) are presented in Table 3.3. The manual and automatic 
groundwater elevation data is shown graphically in Appendix D. 

3.3 Single Well Response Tests 

In-situ hydraulic response testing, referred to as single well response tests (SWRT), were completed 
in five monitoring wells to estimate the horizontal hydraulic conductivity of the water bearing 
deposits.  

Single well response tests involve the injection or removal of a known volume of water into/from the 
well and measuring the water level response in the well until it returns to static conditions  
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(i.e., falling/rising head test). Details of the SWRT methodology are presented in Appendix B. The 
results of the hydraulic testing were analyzed using the Bouwer and Rice (1976)6F

7 solution for 
unconfined conditions using the software AQTESOLVTM. These solutions were used to determine 
the horizontal hydraulic conductivity of the geologic deposits within the immediate vicinity of the 
screened interval of each monitoring well. The AQTESOLVTM analysis reports are presented in 
Appendix E and are summarized in Table 3.4. The results are discussed in Section 4.0. 

3.4 Groundwater Quality 

Groundwater samples were collected from monitoring wells MW2-17 and MW3-17 on  
December 12, 2018 for laboratory analysis general chemistry parameters (total metals and 
inorganics).  

Groundwater samples were collected from five monitoring wells (MW1-17, MW2-17, MW3-17, MW4-
17 and MW5-17) on June 11, 2018 for analysis of one or more of the following parameters: 
dissolved metals (including arsenic) and inorganics, PHC fractions (F1 to F4) (including BTEX), and 
PCBs. Some of the analytical parameters are based on the potential contaminants of concern 
(pCOC) identified in the Phase Two Environmental Site Assessment (ESA) completed by GHD. The 
Phase Two ESA is presented under a separate cover. 

Prior to sampling, the wells were purged to ensure that the sample collected was representative of 
groundwater quality. Purging of the well was considered complete when three consistent field 
measurement readings of pH, conductivity, and temperature had been obtained after each well 
volume was removed. Samples collected for dissolved metals were filtered using a 0.45 micron in-
line disposable filter. Details of the sampling method are presented in Appendix B. 

The samples were submitted under chain of custody procedures to Maxxam Analytics in 
Mississauga, Ontario for chemical analysis. The laboratory certificates of analysis are presented in 
Appendix F. The groundwater analytical results are presented in Table 3.5 and Table 3.6.  

3.5 Water Balance Analysis 

A water balance analysis was undertaken to estimate the volume of water surplus generated as a 
result of the proposed filling (potential increase in impermeable surfaces), which was then used to 
assist in the evaluation of options to manage the surplus.  

The water balance was estimated using the most recent version of the water balance model 
developed by Meteorological Service of Canada (MSC, see Johnstone and Louie, 2008). The new 
MSC’s water balance method accounts for snow accumulation and melt (degree-day method of 
USACE, 1956), potential evapotranspiration (Thornthwaite and Mather, 1955), soil storage (Phillips, 
1976), actual evapotranspiration, and moisture deficit and surplus. The MSC program calculated a 
'water surplus' as the final product, which is the total water available in a given month to run off as 
surface overland flow and/or infiltrate to the ground and recharge the groundwater table. The MSC 
water balance model runs with continuous daily precipitation and air temperature data. The use of 

                                                      
7 Bouwer, H. and R.C. Rice, 1976. A slug test method for determining hydraulic conductivity of unconfined aquifers 

  with completely or partially penetrating wells, Water Resources Research, vol 12, no. 3, pp. 423-428.  
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daily data allowed for more accurate modelling of snowmelt and snow storage, which are of 
particular importance in Canadian climate (Johnstone and Louie, 1983).   

Daily air temperature and precipitation data from Environment Canada’s weather stations was 
collected for the period from January 2000 to December 2016 and inputted into the water balance 
model. Weather data was collected from the following Environment Canada weather stations: 

• Baldwin (Climate ID: 6110480). 

• Sandford Soletude (Climate ID: 6157875). 

• Newmarket (Climate ID: 615N002). 

• Uxbridge West (Climate ID: 6159123). 

• Aurora (Climate ID: 6150398). 

• King Smoke Tree (Climate ID: 6154142). 

• Udora (Climate ID: 6119055). 

• Marsh Hill (Climate ID: 6155000). 

The Site’s latitude, longitude, and an estimate of the water holding capacity of the soil was also 
inputted into the model. The water holding capacity was estimated based on soil and land use 
characteristics of the study area under existing and proposed conditions. The area of the proposed 
filling is currently comprised of pervious surfaces and this is not anticipated to change after filling. 
The soils underlying the Site are described as sand silt, with a low runoff potential and high 
infiltration soil groups A and B. The water holding capacity was determined from look-up tables 
provided in the Stormwater Management Planning and Design Manual7F

8, which relate water holding 
capacity to soil type and land use. 

The water balance calculations for existing and proposed conditions are presented in Appendix G.  

3.6 Residential Well Survey 

A door-to-door survey of residential wells within 500 m of the Site was completed between August 
14 and 21, 2019. During the survey, residents were informed of the project and were asked to take 
part in the well survey. A “Sorry We Missed You” letter, informing property owners of the project and 
survey, was left at properties where there was no answer. The letter also provided GHD contact 
information for owners to schedule a survey at their convenience. A survey of the two wells owned 
by Overholt Farm Limited was completed on June 27, 2018. 

Based on available mapping, 34 properties are within or at least partially within 500 m of the Site. A 
review of aerial imagery indicated that 25 of these properties had potential water users, and these 
properties were included in the survey. Thirteen residents responded to the survey and a detailed 
survey was completed at their property. The properties included in the well survey are shown on 
Figure 3.2. 

The well surveys included information on well construction and condition, qualitative water quality 
assessment based on visual/olfactory evidence, potential water demands, water treatment, potential 

                                                      
8 Stormwater Management Planning and Design Manual. Ministry of the Environment, 2003. 
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existing sources of well interference and other information. The survey data is summarized in  
Table 3.7.  

Background quality samples were collected from eight selected residential wells, including the two 
wells owned by Overholt Farm Limited and analyzed for the following parameters:  

• Dissolved metals (including arsenic) and inorganics. 

• Petroleum hydrocarbon fractions (PHC F1 to F4). 

• Volatile organic compounds (VOC). 

Samples collected from the two wells owned by Overholt Farm Limited on June 27, 2018 were 
analyzed for general chemistry (total metals and inorganics). 

The well water samples were generally collected from outdoor hose taps. Seven of the eight 
samples were confirmed to be untreated groundwater. 

The analytical results from residential well samples are presented in Table 3.8 and 3.9. The 
laboratory certificates of analysis are presented in Appendix F.  

4. Site Geology and Hydrogeology 

The following sections provide a detailed description of the geology and hydrogeology of the Site, 
based on the results of the investigations completed and on the available background information. 
Cross-section representations of the Site are shown on Figure 4.1 and Figure 4.2. 

4.1 Geology 

Based on information collected during the installation of the monitoring wells and advancement of 
boreholes, the following surficial materials and geologic deposits underlie the Site: 

• Topsoil (0 to ~0.5 mBGS) – silt and clay. 

• Ice-contact Stratified Deposits (0.5 to >30 mBGS) – predominantly sand and gravel with 
discontinuous layers of silt and clay. 

The Site is underlain by a soft, dark brown topsoil generally comprised of silt and/or clay.  

The topsoil is underlain by a coarse-textured glacial deposit comprised of sand and gravel. The sand 
and gravel was encountered at all boreholes and is typically silty, brown to grey and moist to 
saturated. The deposit typically has medium to high blow counts to depths of approximately 6 mBGS 
with SPT ‘N’ values in the range of 10 to 30 blows per 0.3 m of penetration indicating compact to 
dense conditions. The deposit has higher blow counts at depths greater than 6 mBGS with SPT ‘N’ 
values of 50 blows per 0.3 m of penetration indicating very dense conditions. The sand and gravel 
deposit was encountered from near ground surface (~ 275 mAMSL) to an elevation of 243 mAMSL. 

Silt and clay layers are present within the sand and gravel deposit that generally range from 
approximately 3 m to 5 m in thickness, and are locally up to about 7 m to 9 m in thickness. The silt 
and clay layers have variable sand and gravel content and are typically brown to grey, range from 
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stiff to hard and are moist. The silt and clay layers were encountered in all of the boreholes, but at 
different elevations suggesting that these layers are discontinuous. 

4.2 Hydrogeology 

4.2.1 Hydrostratigraphic Units 

Based on information collected during the installation of the monitoring wells and the groundwater 
level monitoring the aquifer/aquitard units underlying the Site include: 

Topsoil – Based on the groundwater level monitoring to date the fill is unsaturated across the Site.  

Sand and Gravel, Sand, Silt (Aquifer) – These Ice-contact Stratified deposits form an aquifer that 
have a relatively high hydraulic conductivity. Based on the estimates from the SWRTs (Table 3.4), 
the horizontal hydraulic conductivity (Kh) of this aquifer ranges from 3.5 x 10-2 to 8.6 x 10-2 cm/s 
(geometric mean = 4.6 x 10-2 cm/s).  

Silt and Clay (Aquitard) – These deposits are discontinuous and locally may form aquitards 
resulting in confined conditions in the sand deposits below the silt and clay.   

4.2.2 Groundwater Flow and Gradients  

Based on the groundwater level monitoring data, the highest groundwater table during the 
monitoring period occurred in May 2018 (Appendix G). The depth to the water table on November 
29 and 30, 2018 is shown on Figure 4.3. The groundwater elevations are shown on Figure 4.4.  

Based on the results of this monitoring, the groundwater elevation at the Site ranges from 
approximately 260 mAMSL near McCowan Road to approximately 250 mAMSL at the eastern 
boundary of the Site. The water table is approximately 2 m below the base of the pit. The 
groundwater flow is generally in an easterly direction across the Site.  

Utilizing the hydraulic conductivity values estimated from the SWRT results, the average linear 
groundwater flow velocity (v) can be estimated as follows: 

𝑣𝑣 =
𝐾𝐾𝐾𝐾
𝑛𝑛

 

where:  K = hydraulic conductivity (4.6 x 10-2 cm/s/4.6 x 10-4 m/s for the aquifer soils) 

i = horizontal hydraulic gradient (0.04 m/m average across the Site) 

n = porosity (assumed 0.3) 

Based on this calculation, the average linear groundwater flow velocity is estimated to be 
approximately 2.9 m/yr. 

4.3 Groundwater Quality 

The groundwater analytical results for the samples collected for general chemistry were assessed 
to: 
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• Ontario Drinking Water Quality Standards presented in Ontario Regulation 169/03 under the 
Safe Water Drinking Water Act, 2002 (herein referred to as ODWQS). 

• For parameters with no standards available in the ODWQS, the Table 2 (Potable Groundwater) 
presented in “Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the 
Environmental Protection Act Ministry of the Environment April 15, 2011 PIBS # 7382e01” (The 
2011 Generic Standard hereinafter). 

The general chemistry analytical results from monitoring wells MW2-17 and MW3-17 are presented 
in Table 3.5. Review of Table 3.5 indicates that all parameters had concentrations below the 
ODWQS health-related standards, except turbidity, total chromium and total lead. The elevated 
turbidity of the sample was likely a result of the sampling method (i.e., agitation during sampling) 
which resulted in the elevated metal concentrations. These elevated concentrations are not 
representative of undisturbed groundwater in the aquifer. 

The analytical results from monitoring wells MW1-17, MW2-17, MW3-17, MW4-17 and MW5-17 are 
presented in Table 3.6. Review of Table 3.6 indicates that all parameters had concentrations below 
The 2011 Generic Standard and the ODWQS for the parameters analyzed. Given that the dissolved 
metals concentrations during this sampling event were below the assessment standards, further 
supports that the total chromium and lead concentrations detected at MW2-17 and MW3-17 are due 
to sediment that was present in the sample at the time of sample collection. 

4.4 Residential Groundwater Usage 

Based on a review of MECP Water Well Records (Appendix A), there are approximately 30 water 
supply wells within 500 m of the Site. The wells were installed between 1959 and 2012. The wells 
were drilled to depths generally ranging between approximately 30 and 48 mBGS and screened in 
sands and gravels and below the base of the existing pit. Bedrock was not identified in any of the 
well records. 

As discussed above, a well survey, which included the two wells owned by Overholt Farms Limited, 
was completed in 2018. The analytical results from the groundwater samples is presented in 
Table 3.8. A review of the analytical data indicates, all samples had concentrations below the 
ODWQS for all parameters. E. Coli bacteria was detected in one sample, however a confirmatory 
sample collected at the same location at a later date did not contain detectable coliform bacteria. 

As discussed above, a well survey of wells within 500 m of the Site was completed in 2019. The 
analytical results from these samples are presented in Table 3.9 and compared to the 2011 Generic 
Standard. Review of Table 3.9 indicates that all parameters had concentrations below The 2011 
Generic Standard except for copper, which had a concentration marginally above the 2011 Generic 
Standard in two wells. These slightly elevated concentrations may be from the copper water piping 
in the residences.   
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5. Impact Assessment 

5.1 Private Wells 

The approximate locations of groundwater wells within 500 m of the Site are shown on Figure 2.6. 
All residential supply wells are located upgradient of the Site except the two on-site wells owned by 
Overholt Farm Limited. The potential for filling activities to impact the upgradient residential homes is 
extremely low.  

Based on the baseline groundwater monitoring, groundwater flow across the Site is in an easterly 
direction towards Mount Albert Creek. There are no known water supply wells downgradient of the 
Site. The downgradient property is also owned by Overholt Farm Limited and is used for agricultural 
purposes. 

Two supply wells, which are owned by Overholt Farm Limited, are located cross-gradient of the Site 
and are potential groundwater receptors (Figure 5.1). Boundary trigger wells have been installed on 
the Site to assess the potential for impacts from the filling activities to these potential receptors. 

5.2 Surface Water and Stormwater Management 

Water surplus is the total volume of water available in a given time period to runoff as surface 
overland flow and/or infiltrate to the ground and recharge the groundwater table. The results of the 
water balance estimate indicate that there will be an increase in evapotranspiration and a decrease 
in the water surplus of approximately 3,600 m3 annually after the pit is filled (Table G4). 

Based on the current topography of the Site, the majority of the runoff accumulates in the pit and 
infiltrates into the ground. Precipitation, similarly, collects in the pit and gradually infiltrates. Upon 
completion of the filling activities, there will be an increase in runoff from the Site and decrease in 
infiltration. It is estimated that infiltration at the Site will decrease by approximately 48,000 m3 

annually (Table G4). 

The runoff from the site after filling activities have been completed is estimated to increase by 
approximately 6,385 m3 compared to current conditions (Table G4). However, after filling, the Site 
topography will be shaped to match the conditions prior to the aggregate extraction, which is 
anticipated to restore the pre-extraction overland drainage, which predominantly flowed east to the 
additional lands under the ownership of the applicant. The increase in runoff from the Site is not 
anticipated to impact surface water resources. 

At no time during the site alteration, will surface water be discharged to adjoining properties outside 
of the control of the permit applicant and landowner.  

6. Groundwater Monitoring Program 

6.1 Groundwater Monitoring Network 

It is anticipated that the completed groundwater monitoring network (seven wells) will be appropriate 
for monitoring impacts given that groundwater flow from the Site is in an eastward direction towards 



DRAFT 
 
 
 

 

GHD | Hydrogeological Assessment | 11139891 (2) | Page 12 

Mount Albert Creek and there are no known groundwater receptors downgradient from the Site. The 
downgradient property is also owned by Overholt Farm Limited. Cross-gradient receptors will be 
monitored with the existing trigger monitoring wells on the north and south boundaries of the Site.  

As the proposed filling activities progress the monitoring wells will be protected. Additional lengths of 
PVC riser pipe will be added to increase well heights, as needed, and structures will be placed 
around wells to protect them. As wells are modified, they will be resurveyed for vertical control. 

As discussed above, several residential supply wells may be selected for inclusion in the monitoring 
network. 

6.2 Prior to Filling Operations 

The groundwater levels in all on-Site monitoring wells will be monitored on a semi-annual basis 
(spring and fall) prior to filling to confirm background seasonal fluctuations in the water table 
elevations. Five monitoring wells are equipped with electronic water level dataloggers. 

Groundwater samples will be collected semi-annually from all on-Site monitoring wells (except 
MW01-19 and MW02A-19 – wells that are screened at deeper elevation) and select off-Site 
residential wells and analyzed for the following parameters:  

• Metals (including arsenic) and inorganics. 

• Petroleum hydrocarbon fractions (PHC F1 to F4). 

• Volatile organic compounds (VOC). 

For quality control purposes, one duplicate sample and one trip blank will be submitted along with 
the samples for each sampling event. 

6.3 During Filling Operations 

Groundwater level monitoring will continue during filling. Measurement of the groundwater levels and 
downloading of the previously installed dataloggers will continue on a semi-annual basis. The 
groundwater level data (manual and automatic) will be tabulated and graphed to assess potential 
impacts due to the filling activities. 

During filling operations groundwater samples will be collected semi-annually from all on-Site 
monitoring wells (except MW01-19 and MW02A-19) and select off-Site residential wells for analysis 
of the following parameters:  

• Dissolved metals (including arsenic) and inorganics. 

• Petroleum hydrocarbon fractions (PHC F1 to F4). 

• Volatile organic compounds (VOC). 

For quality control purposes, one duplicate sample and one trip blank will be submitted along with 
the samples for each sampling event. Ongoing groundwater analytical data will be entered into a 
database and assessed for indications of potential impacts due to the filling activities.   
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If the results of groundwater sampling program results indicate any of the following, the impact will 
be assessed and an appropriate action plan will be implemented as detailed in the Fill Management 
Plan Risk Management Matrix: 

• A parameter showing a statistically significant increase in concentration. 

• A concentration is above the 2011 Generic Standard or ODWQS. 

• Groundwater exhibiting potential aesthetic impacts (i.e., the presence of free phase product or 
hydrocarbon sheen). 

6.4 After Filling Operations 

Groundwater Monitoring will continue as described in Section 6.2 for until the filing of a Record of 
Site Condition for Agricultural land use is completed and all other requirements of the Permit and 
Agreement have been fulfilled. 

6.5 Reporting 

Annual monitoring reports will be provided to the Town during the period prior to, during and after 
the filling activities. In additional, semi-annual update reports will be provided to the Town during 
filling activities. The reports will provide data from the previous year’s monitoring activities, as well as 
historical data for comparison. The annual reports will include an assessment of the groundwater 
monitoring results, trends, indication of groundwater impact and recommendations. The 
recommendations will include potential modification to the groundwater monitoring program, as 
needed. 

7. Summary and Conclusions 

Based on the results of the hydrogeological assessment, the following summary and conclusions are 
provided: 

1. The proposed fill area is primarily underlain by sand and gravel with discontinuous layers of 
silt and clay, which comprise an unconfined aquifer.  

2. Groundwater level monitoring indicated that the groundwater elevation at the Site ranges from 
approximately 260 mAMSL near McCowan Road to approximately 250 mAMSL at the eastern 
boundary of the Site. The water table was approximately 2 m below the base of the former pit. 
The groundwater flow is generally in an easterly direction across the Site.  

3. The hydraulic conductivity (Kh) of the sand and gravel aquifer is approximately 4.6 x 10-2 cm/s 
(geometric mean of K estimates from SWRT). 

4. The groundwater analytical results for on-site groundwater monitoring wells indicated that all 
parameters had concentrations below 2011 Generic Standards. All concentrations were also 
below the ODWQS health-related standards, except turbidity, chromium and lead. The 
elevated chromium and lead concentrations are likely from the sediment that was present in 
the sample and not indicative of groundwater conditions. 
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5. All residential wells within 500 m of the Site are hydraulically upgradient of the proposed filling 
activities. The potential for filling activities to impact the upgradient residential homes is 
extremely low. Two residential wells, which are owned by Overholt Farm Limited, are located 
cross-gradient of the Site. Boundary triggers wells have been installed on the Site to assess of 
the potential for impacts from the filling activities to these wells.  

6. The analytical results from upgradient residential wells indicated that all parameters had 
concentrations below the 2011 Generic Standard except for copper, which exceed The 2011 
Generic Standard slightly at two wells.  

7. The proposed fill activities at the Site are not anticipated to have an adverse impact on local 
wells or surface water resources.  

8. Semi-annual monitoring of groundwater levels and groundwater quality in the monitoring 
network should continue through the period prior to, during and after filling activities. 
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All of Which is Respectfully Submitted, 

GHD  

Sean Andreou, MSc, P. Geo. 

Thomas Guoth, P. Eng. 
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Table 3.1

Monitoring Well Completion Details
Hydrogeological Assessment

Site Alteration Permit Application & Supporting Fill Management Plan
18725 McCowan Road, East Gwillimbury, Ontario

Rice Commercial Group Limited

Ground Top of Riser Total Depth
Elevation Elevation Drilled
(mAMSL) (mAMSL) (mBGS) Top Bottom Top Bottom

MW1-17 6-Nov-2017 4886068 632961 251.7958 252.586 9.47 5.84 8.89 245.95 242.90 5.18 8.89 246.61 242.90 Sand and Gravel
MW1B-19 7-Aug-2019 4886071 632947 251.367 252.287 3.66 1.52 3.05 249.84 248.32 0.91 3.66 250.45 247.71 Sand, Gravel
MW2A-19 9-Aug-2019 4886191 633151 257.062 257.962 24.36 21.34 24.38 235.73 232.68 20.73 24.38 236.34 232.68 Sand, Silt
MW2-17 8-Nov-2017 4886197 633140 256.8676 257.718 17.20 9.09 12.14 247.78 244.73 8.53 13.41 248.33 243.46 Sand, Silt
MW3-17 17-Nov-2017 4885897 632955 268.7367 269.639 25.91 17.77 20.82 250.97 247.92 16.25 22.86 252.49 245.88 Clay
MW4-17 15-Nov-2017 4886009 632712 276.1067 276.962 30.48 16.76 19.81 259.34 256.29 16.31 22.25 259.80 253.86 Clay
MW5-17 9-Nov-2017 4886202 632966 260.0054 260.860 14.15 9.39 12.44 250.62 247.57 8.23 13.72 251.78 246.29 Sand

Notes:
mBGS metres Below Ground Surface
mASD metres Above Site Datum (Reference taken to be the site benchmark with an elevation of 281.476 mASD).

Screened 
Geologic MaterialWell No. Completion 

Date (mAMSL)(mAMSL)
Screened Interval Sand Pack Interval

(mBGS) (mBGS)
BottomTopBottomTop

Northing Easting
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Table 3.2

Summary of Groundwater Levels (mBGS)
Hydrogeological Assessment

Site Alteration Permit Application & Supporting Fill Management Plan
18725 McCowan Road, East Gwillimbury, Ontario

Rice Commercial Group Limited

MW1-17 MW2-17 MW3-17 MW4-17 MW5-17
Top of Riser 

(mAMSL) 252.59 257.72 269.64 276.96 260.86

Ground Surface 
(mAMSL) 251.80 256.87 268.74 276.11 260.01

29-Nov-17 1.36 6.74 - - -
30-Nov-17 - - 15.98 15.64 9.26
1-Dec-17 - 7.58 16.91 16.65 10.24
4-Dec-17 - - - 16.61 10.18

30-May-18 1.85 7.23 16.87 16.69 8.36
11-Dec-18 2.21 7.59 16.93 16.73 10.16

Notes:
-  No data available

mBGS metres below ground surface
mAMSL metres above mean sea level
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Table 3.3

Summary of Groundwater Levels (mAMSL)
Hydrogeological Assessment

Site Alteration Permit Application & Supporting Fill Management Plan
18725 McCowan Road, East Gwillimbury, Ontario

Rice Commercial Group Limited

MW01-17 MW02-17 MW03-17 MW04-17 MW05-17
Top of Riser 

(mAMSL) 252.59 257.72 269.64 276.96 260.86

Ground Surface 
(mAMSL) 251.80 256.87 268.74 276.11 260.01

29-Nov-17 250.43 250.12 - - -
30-Nov-17 - - 252.76 260.47 250.75
1-Dec-17 - 249.29 251.82 259.46 249.77
4-Dec-17 - - - 259.50 249.83

30-May-18 249.95 249.64 251.87 259.42 251.65
11-Dec-18 249.59 249.28 251.81 259.38 249.85

Notes:
-  No data available

mBGS metres below ground surface
mAMSL metres above mean sea level
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Hydraulic Conductivity(1)

Borehole ID
Geologic Unit 
(Screened): Depth (mBGS) Method (m/s) (cm/s)

MW1-17 Sand and Gravel 8.84 Falling Bouwer-Rice 4.0E-04 3.98E-02
Hvorslev 5.6E-04 5.60E-02

Rising Bouwer-Rice 3.5E-04 3.49E-02
Hvorslev 8.6E-04 8.61E-02

MW2-17 Sand, Silt 17.2 Falling Bouwer-Rice 3.5E-04 3.53E-02
Hvorslev 4.9E-04 4.88E-02

Rising Bouwer-Rice 3.6E-04 3.57E-02
Hvorslev 5.1E-04 5.13E-02

Geometric Mean 4.63E-02

MW3-17 25.9 Rising Bouwer-Rice 2.3E-05 2.27E-03
Hvorslev 3.3E-05 3.33E-03

Geometric Mean 2.75E-03

Clay w/ Sand and 
Gravel

Table 3.4

Summary of Hydraulic Conductivity
Hydrogeological Assessment

Site Alteration Permit Application & Supporting Fill Management Plan
18725 McCowan Road, East Gwillimbury, Ontario

Rice Commercial Group Limited
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Table 3.5

Summary of Groundwater Analytical Results - General Chemistry
Site Alteration Permit Application & Supporting Fill Management Plan

Hydrogeological Assessment
18725 McCowan Road, East Gwillimbury, Ontario

Rice Commercial Group Limited

Sample Location: MW2-17 MW3-17
Sample ID: GW-11139891-121217-SH-001 GW-11139891-121217-SH-002
Sample Date: 12/12/2017 12/12/2017 

Parameters Units ODWQS(1)

Bio

Background bacteria cfu/100mL - - ND(0) ND(0) 
Escherichia coli cfu/100mL 0 MAC ND() ND() 
Total coliform bacteria cfu/100mL 0 MAC ND() ND() 

Metals

Aluminum mg/L 0.10 OG 2.7 23
Antimony mg/L 0.006 IMAC ND(0.0005) ND(0.0005) 
Arsenic mg/L 0.025 IMAC 0.0019 0.0064 
Barium mg/L 1.0 IMAC 0.081 0.32 
Beryllium mg/L - - ND(0.0005) 0.0009 
Boron mg/L 5.0 IMAC 0.022 0.038 
Cadmium mg/L 0.005 MAC ND(0.0001) 0.00017 
Calcium (dissolved) mg/L - - 110 140 
Chromium mg/L 0.05 MAC 0.025 0.43
Cobalt mg/L - - 0.005 0.014 
Copper mg/L 1.0 AO 0.012 0.051 
Iron mg/L 0.30 AO 6.7 55
Lead mg/L 0.01 MAC 0.0039 0.015
Magnesium (dissolved) mg/L - - 20 33 
Manganese mg/L 0.05 AO 0.31 1.3
Molybdenum mg/L - - 0.0014 0.015 
Nickel mg/L - - 0.0089 0.042 
Phosphorus mg/L - - 0.36 2 
Potassium (dissolved) mg/L - - 1.2 2.3 
Selenium mg/L 0.01 MAC ND(0.002) ND(0.002) 
Silver mg/L - - ND(0.0001) ND(0.0001) 
Sodium mg/L 20 AO 6.8 8.8 
Sodium (dissolved) mg/L 20 AO 5.9 6.5 
Thallium mg/L - - 0.000082 0.00026 
Tungsten mg/L - - 0.0011 0.0023 
Uranium mg/L 0.02 MAC 0.00063 0.0024 
Vanadium mg/L - - 0.0079 0.043 
Zinc mg/L 5.0 AO 0.068 0.1 
Zirconium mg/L - - 0.0014 0.0088 

Wet

%difference/ion balance % - - 4.48 2.81 
Alkalinity, bicarbonate (calculated) mg/L - - 330 470 
Alkalinity, carbonate (calculated) mg/L - - 2.3 2.4 
Alkalinity, total (as CaCO3) mg/L 30-500 OG 330 480 
Ammonia-N mg/L - - ND(0.050) 0.12 
Chloride (dissolved) mg/L 250 AO 13 6.8 
Color TCU 5 AO ND(2) ND(2) 
Cyanide (free) mg/L - - ND(0.001) ND(0.001) 
Dissolved organic carbon (DOC) (dissolved) mg/L - - 1.4 2.2 
Fluoride mg/L 1.5 MAC ND(0.10) ND(0.10) 
Hardness mg/L 80-100 OG 360 480
Nitrate (as N) mg/L 10.0 MAC 7.44 3.49 
Nitrite (as N) mg/L 1.0 MAC 0.012 0.180 
Nitrite/Nitrate mg/L 10.0 MAC 7.46 3.67 
Nitrogen, organic mg/L 0.15 OG ND(0.10) 1.2
Orthophosphate mg/L - - ND(0.010) ND(0.010) 
pH, field s.u. 6.5-8.5 OG 7.07 6.89 
pH, lab s.u. 6.5-8.5 OG 7.86 7.73 
Phosphorus mg/L - - 0.20 1.2 
Sulfate (dissolved) mg/L 500 AO 28 29 
Sulfide mg/L 0.05 AO ND(0.020) ND(0.020) 
Temperature, field Deg C 15 AO 8.13 7.74 
Total dissolved solids (TDS) mg/L 500 AO 325 430 
Total kjeldahl nitrogen (TKN) mg/L - - ND(0.50) 1.3 
Total suspended solids (TSS) mg/L - - 510 2400 
Turbidity NTU 5.0 MAC 11 1400
Un-ionized ammonia mg/L - - ND(0.0005) ND(0.0005) 

NOTES
(1) O.Reg. 169/03: Ontario Drinking Water Quality Standards
ND Not detected at the associated reporting limit.

2.7 Concentration exceeds ODWQS
CFU Colony Forming Unit
MAC Maximum Allowable Concentration
AO Aesthetic Objective

IMAC Interim Maximum Allowable Concentration
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Table 3.6

Summary of Groundwater Analytical Results - Environmental
Site Alteration Permit Application & Supporting Fill Management Plan

Hydrogeological Assessment
18725 McCowan Road, East Gwillimbury, Ontario

Rice Commercial Group Limited

Sample Location: MW1-17 MW2-17 MW2-17 MW3-17 MW4-17 MW5-17 TRIPBLANK
Sample Identification: GW-11139891-061118-NC-003 GW-11139891-061118-NC-001 GW-11139891-061118-NC-002 GW-11139891-061118-NC-006 GW-11139891-061118-NC-005 GW-11139891-061118-NC-004 TRIP BLANK LOT# 3489

Sample Date: 6/11/2018 6/11/2018 6/11/2018 6/11/2018 6/11/2018 6/11/2018 6/11/2018
Duplicate

MOECC
Parameters Units Table 2

Standards (1)

Metals
Antimony (dissolved) ug/L 6 ND(0.50) /ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) -
Arsenic (dissolved) ug/L 25 ND(1.0) /ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) -
Barium (dissolved) ug/L 1000 63 /64 36 37 74 57 83 -
Beryllium (dissolved) ug/L 4 ND(0.50) /ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) -
Boron (dissolved) ug/L 5000 ND(10) /ND(10) ND(10) ND(10) ND(10) ND(10) 11 -
Cadmium (dissolved) ug/L 2.7 ND(0.10) /ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) -
Chromium (dissolved) ug/L 50 ND(5.0) /ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) -
Chromium VI (hexavalent) ug/L 25 ND(0.50) 0.57 ND(0.50) ND(0.50) ND(0.50) ND(0.50) -
Cobalt (dissolved) ug/L 3.8 ND(0.50) /ND(0.50) ND(0.50) ND(0.50) 0.51 ND(0.50) 0.74 -
Copper (dissolved) ug/L 87 6.6 /6.8 6.0 ND(1.0) ND(1.0) 4.9 ND(1.0) -
Lead (dissolved) ug/L 10 ND(0.50) /ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) -
Mercury ug/L 0.29 ND(0.1) ND(0.1) ND(0.1) ND(0.1) ND(0.1) ND(0.1) /ND(0.1) -
Molybdenum (dissolved) ug/L 70 ND(0.50) /0.52 ND(0.50) 0.66 7.9 17 0.69 -
Nickel (dissolved) ug/L 100 ND(1.0) /ND(1.0) ND(1.0) ND(1.0) 5.7 4.2 ND(1.0) -
Selenium (dissolved) ug/L 10 ND(2.0) /ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) -
Silver (dissolved) ug/L 1.5 ND(0.10) /ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) -
Sodium (dissolved) ug/L 490000 6800 /6900 7200 7200 5500 13000 5100 -
Thallium (dissolved) ug/L 2 ND(0.050) /ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
Uranium (dissolved) ug/L 20 0.76 /0.75 0.35 0.38 0.58 0.79 0.77 -
Vanadium (dissolved) ug/L 6.2 ND(0.50) /ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) -
Zinc (dissolved) ug/L 1100 6.6 /6.5 5.9 ND(5.0) ND(5.0) ND(5.0) ND(5.0) -

Petrl Prod
Petroleum hydrocarbons F1 (C6-C10) ug/L 750 ND(25) ND(25) ND(25) ND(25) ND(25) ND(25) ND(25) 
Petroleum hydrocarbons F1 (C6-C10) - less BTEX ug/L 750 ND(25) ND(25) ND(25) ND(25) ND(25) ND(25) ND(25) 
Petroleum hydrocarbons F2 (C10-C16) ug/L 150 ND(100) ND(100) ND(100) ND(100) ND(100) ND(100) -
Petroleum hydrocarbons F3 (C16-C34) ug/L 500 ND(200) ND(200) ND(200) ND(200) ND(200) ND(200) -
Petroleum hydrocarbons F4 (C34-C50) ug/L 500 ND(200) ND(200) ND(200) ND(200) ND(200) ND(200) -

SVOAs
1+2-Methylnaphthalene ug/L 3.2 ND(0.071) ND(0.071) ND(0.071) ND(0.071) ND(0.071) ND(0.071) -
1-Methylnaphthalene ug/L 3.2 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
2-Methylnaphthalene ug/L 3.2 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
Acenaphthene ug/L 4.1 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
Acenaphthylene ug/L 1 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
Anthracene ug/L 2.4 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
Benzo(a)anthracene ug/L 1 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
Benzo(a)pyrene ug/L 0.01 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) -
Benzo(b)fluoranthene/Benzo(j)fluoranthene ug/L 0.1 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
Benzo(g,h,i)perylene ug/L 0.2 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
Benzo(k)fluoranthene ug/L 0.1 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
Chrysene ug/L 0.1 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
Dibenz(a,h)anthracene ug/L 0.2 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
Fluoranthene ug/L 0.41 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
Fluorene ug/L 120 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
Indeno(1,2,3-cd)pyrene ug/L 0.2 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
Naphthalene ug/L 11 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -
Phenanthrene ug/L 1 ND(0.030) ND(0.030) ND(0.030) ND(0.030) ND(0.030) ND(0.030) -
Pyrene ug/L 4.1 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) -

VOAs
1,1,1,2-Tetrachloroethane ug/L 1.1 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
1,1,1-Trichloroethane ug/L 200 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
1,1,2,2-Tetrachloroethane ug/L 1 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
1,1,2-Trichloroethane ug/L 4.7 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
1,1-Dichloroethane ug/L 5 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
1,1-Dichloroethene ug/L 1.6 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
1,2-Dibromoethane (Ethylene dibromide) ug/L 0.2 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
1,2-Dichlorobenzene ug/L 3 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
1,2-Dichloroethane ug/L 1.6 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
1,2-Dichloropropane ug/L 5 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
1,3-Dichlorobenzene ug/L 59 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
1,4-Dichlorobenzene ug/L 1 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
2-Butanone (Methyl ethyl ketone) (MEK) ug/L 1800 ND(10) ND(10) ND(10) ND(10) ND(10) ND(10) ND(10) 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) ug/L 640 ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) 
Acetone ug/L 2700 ND(10) ND(10) ND(10) ND(10) ND(10) ND(10) ND(10) 
Benzene ug/L 5 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Bromodichloromethane ug/L 16 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Bromoform ug/L 25 ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
Bromomethane (Methyl bromide) ug/L 0.89 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
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Table 3.6

Summary of Groundwater Analytical Results - Environmental
Site Alteration Permit Application & Supporting Fill Management Plan

Hydrogeological Assessment
18725 McCowan Road, East Gwillimbury, Ontario

Rice Commercial Group Limited

Sample Location: MW1-17 MW2-17 MW2-17 MW3-17 MW4-17 MW5-17 TRIPBLANK
Sample Identification: GW-11139891-061118-NC-003 GW-11139891-061118-NC-001 GW-11139891-061118-NC-002 GW-11139891-061118-NC-006 GW-11139891-061118-NC-005 GW-11139891-061118-NC-004 TRIP BLANK LOT# 3489

Sample Date: 6/11/2018 6/11/2018 6/11/2018 6/11/2018 6/11/2018 6/11/2018 6/11/2018
Duplicate

MOECC
Parameters Units Table 2

Standards (1)

Carbon tetrachloride ug/L 0.79 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Chlorobenzene ug/L 30 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Chloroform (Trichloromethane) ug/L 2.4 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Chromatogram to baseline at nC50 ug/L - ND() YES ND() YES ND() YES ND() YES ND() YES ND() YES -
cis-1,2-Dichloroethene ug/L 1.6 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
cis-1,3-Dichloropropene ug/L - ND(0.30) ND(0.30) ND(0.30) ND(0.30) ND(0.30) ND(0.30) ND(0.30) 
cis-1,3-Dichloropropene/trans-1,3-Dichloropropene total ug/L 0.5 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Dibromochloromethane ug/L 25 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Dichlorodifluoromethane (CFC-12) ug/L 590 ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
Ethylbenzene ug/L 2.4 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Hexane ug/L 51 ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
m&p-Xylenes ug/L - ND(0.20) ND(0.20) ND(0.20) 0.23 ND(0.20) ND(0.20) ND(0.20) 
Methyl tert butyl ether (MTBE) ug/L 15 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Methylene chloride ug/L 50 ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) 
o-Xylene ug/L - ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Styrene ug/L 5.4 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Tetrachloroethene ug/L 1.6 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Toluene ug/L 24 ND(0.20) ND(0.20) ND(0.20) 0.37 ND(0.20) 0.22 ND(0.20) 
trans-1,2-Dichloroethene ug/L 1.6 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
trans-1,3-Dichloropropene ug/L - ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(0.40) 
Trichloroethene ug/L 1.6 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Trichlorofluoromethane (CFC-11) ug/L 150 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Vinyl chloride ug/L 0.5 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Xylenes (total) ug/L 300 ND(0.20) ND(0.20) ND(0.20) 0.23 ND(0.20) ND(0.20) ND(0.20) 

Wet
Chloride (dissolved) ug/L 790000 5200 11000 11000 4400 7100 3500 -
Cyanide (free) ug/L 66 ND(1) ND(1) /ND(1) ND(1) ND(1) ND(1) ND(1) -

Notes:
(1) Ontario Ministry of the Environment of Climate Change (MOECC), "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011. 

Table 2 (Potable) for Coarse Grained Soils and All Types of Property Uses.
ug/L micrograms per litre
NV No value
-- Not analyzed
ND(0.20) Not detected above laboratory method detection limit indicated in brackets
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Table 3.7

Summary of Residential Well Surveys
Site Alteration Permit Application & Supporting Fill Management Plan

Hydrogeological Assessment
18725 McCowan Road, East Gwillimbury, Ontario

Rice Commercial Group Limited

Location ID  Survey Status Well Type Water Treatment Water Usage Type Well Used for 
Drinking Water Pump Type Static Water Level 

(mBTOC)
Water Sample 

Collected Water Sample Source Untreated Sample?

Survey Completed or Resident Contacted.

2A Completed Drilled No - - Submersible - Yes Storage Garage Yes

2B Completed Drilled Yes Domestic, Farm, 
Commercial Yes Submersible - Yes Basement Yes

3 Completed Drilled Non-functioning Domestic Yes Submersible Not accessible Yes Outdoor Hose Tap Yes

6 Completed Drilled Yes Domestic Yes
Non-functioning 

submersible (stuck in 
well)

- - -

7 Completed Drilled Yes Domestic Yes Submersible 8.53 - -

9 Completed Unknown Yes Domestic - - - - -

13 Completed Drilled Yes Domestic Yes Submersible 12.51 - -

15 Completed Drilled No Domestic Yes Submersible 32.33 Yes Outdoor Hose Tap Yes

16 Completed Drilled Yes Domestic Yes Submersible 17.97 Yes Outdoor Hose Tap Yes

20 Completed Drilled Unknown Domestic no, bottled water Submersible - - -

24 Completed Drilled None - - - - Yes Outdoor Hose Tap Unknown

26 (18725B 
McCowan 

Road) 
Completed (2018) Drilled Yes Domestic Yes Submersible 18.26 Yes Outdoor Hose Tap Yes

27 (18725 
McCowan 

Road)
Completed (2018) Drilled Yes Domestic - - 23.88 Yes Outdoor Hose Tap Yes

Notes: "-"   data not available

Locations 1, 5, 8, 10, 11, 17, 18, 19, 21, 22, 23 and 25 were not surveyed because the resident could not be contacted or the resident declined to participate.
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Table 3.8

Summary of Residential Well Analytical Results - General Chemistry
Site Alteration Permit Application & Supporting Fill Management Plan

Hydrogeological Assessment
18725 McCowan Road, East Gwillimbury, Ontario

Rice Commercial Group Limited

Sample Location: 18725b McCowan Road 18725a McCowan Road 18725a McCowan Road
Sample ID: RW-11139891-062718-SA-002 RW-11139891-062718-SA-003 RW-11139891-062718-SA-004
Sample Date: 6/27/2018 6/27/2018 7/23/2019

(Confirmatory Sample)
Parameters Units ODWS
Bio

Background bacteria cfu/100mL - - 0 12 0
Escherichia coli cfu/100mL 0 MAC 0 1 0
Total coliform bacteria cfu/100mL 0 MAC 0 1 0

Metals

Aluminum mg/L 0.10 OG ND(0.005) ND(0.005) -
Antimony mg/L 0.006 IMAC ND(0.0005) ND(0.0005) -
Arsenic mg/L 0.025 IMAC ND(0.001) ND(0.001) -
Barium mg/L 1.0 IMAC ND(0.002) 0.077 -
Beryllium mg/L - - ND(0.0005) ND(0.0005) -
Boron mg/L 5.0 IMAC ND(0.01) 0.011 -
Cadmium mg/L 0.005 MAC ND(0.0001) ND(0.0001) -
Calcium (dissolved) mg/L - - ND(0.2) 67 -
Chromium mg/L 0.05 MAC ND(0.005) ND(0.005) -
Cobalt mg/L - - ND(0.0005) ND(0.0005) -
Copper mg/L 1.0 AO 0.02 ND(0.001) -
Iron mg/L 0.30 AO ND(0.1) ND(0.1) -
Lead mg/L 0.01 MAC ND(0.0005) ND(0.0005) -
Magnesium (dissolved) mg/L - - ND(0.05) 20 -
Manganese mg/L 0.05 AO ND(0.002) 0.013 -
Molybdenum mg/L - - ND(0.0005) 0.00063 -
Nickel mg/L - - ND(0.001) ND(0.001) -
Phosphorus mg/L - - ND(0.1) ND(0.1) -
Potassium (dissolved) mg/L - - 0.29 2.4 -
Selenium mg/L 0.01 MAC ND(0.002) ND(0.002) -
Silver mg/L - - ND(0.0001) ND(0.0001) -
Sodium (dissolved) mg/L 20 AO 110 / 110 10 / 11 -
Thallium mg/L - - ND(0.00005) ND(0.00005) -
Tungsten mg/L - - ND(0.001) ND(0.001) -
Uranium mg/L 0.02 MAC 0.00012 0.00042 -
Vanadium mg/L - - ND(0.0005) ND(0.0005) -
Zinc mg/L 5.0 AO 0.014 0.047 -
Zirconium mg/L - - ND(0.001) ND(0.001) -

Wet

%difference/ion balance % - - 1.60 1.85 -
Alkalinity, bicarbonate (calculated) mg/L - - 200 210 -
Alkalinity, carbonate (calculated) mg/L - - 2.7 1.9 -
Alkalinity, total (as CaCO3) mg/L 30-500 OG 200 220 -
Ammonia-N mg/L - - ND(0.050) ND(0.050) -
Chloride (dissolved) mg/L 250 AO 6.5 21 -
Color TCU 5 AO ND(2) 3 -
Cyanide (free) mg/L - - ND(0.001) ND(0.001) -
Dissolved organic carbon (DOC) (dissolved) mg/L - - 0.90 0.70 -
Fluoride mg/L 1.5 MAC 0.14 ND(0.10) -
Hardness mg/L 80-100 OG ND(1.0) 250 -
Nitrate (as N) mg/L 10.0 MAC ND(0.10) 0.38 -
Nitrite (as N) mg/L 1.0 MAC ND(0.010) 0.059 -
Nitrite/Nitrate mg/L 10.0 MAC ND(0.10) 0.44 -
Nitrogen, organic mg/L 0.15 OG ND(0.10) ND(0.10) -
Orthophosphate mg/L - - ND(0.010) ND(0.010) -
pH, lab s.u. 6.5-8.5 OG 8.16 7.97 -
Phosphorus mg/L - - ND(0.004) ND(0.004) -
Sulfate (dissolved) mg/L 500 AO 27 38 -
Sulfide mg/L 0.05 AO ND(0.020) ND(0.020) -
Total dissolved solids (TDS) mg/L 500 AO 410 440 -
Total kjeldahl nitrogen (TKN) mg/L - - ND(0.10) ND(0.10) -
Total suspended solids (TSS) mg/L - - ND(1) ND(1) -
Turbidity NTU 5.0 MAC 0.2 0.5 -

Footnotes:
ND Not detected at the associated reporting limit.

110 / 110 Concentration exceeds ODWQS
MAC Maximum Allowable Concentration (Health Concern)
OG Operation Guideline
AO Aesthetic Objective
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Table 3.9

Summary of Residential Well Analytical Results - Metals, PHC, VOC
Site Alteration Permit Application & Supporting Fill Management Plan

Hydrogeological Assessment
18725 McCowan Road, East Gwillimbury, Ontario

Rice Commercial Group Limited

Sample Location: 2A 2B 3 15 16B 24 18725 McCowan Road 18725B McCowan Road
Sample ID: RW-11139891-082119-SH002 RW-11139891-082119-SH001 RW-11139891-082119-SH003 RW-11139891-082119-SH004 RW-11139891-082119-SH008 RW-11139891-082119-SH007 RW-11139891-082119-SH006 RW-11139891-082119-SH005
Sample Date: 8/21/2019 8/21/2019 8/21/2019 8/21/2019 8/21/2019 8/21/2019 8/21/2019 8/21/2019 

Parameters Units Table 2 Standards(1)

Metals

Antimony (dissolved) ug/L 6 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Arsenic (dissolved) ug/L 25 2.2 ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
Barium (dissolved) ug/L 1000 120 180 140 120 74 120 81 ND(2.0) 
Beryllium (dissolved) ug/L 4 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Cadmium (dissolved) ug/L 2.7 ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) 
Chromium (dissolved) ug/L 50 ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) 
Chromium VI (hexavalent) ug/L 25 ND(0.50) ND(0.50) ND(0.50) ND(0.50) 0.99 ND(0.50) ND(0.50) 1.3 
Cobalt (dissolved) ug/L 3.8 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Copper (dissolved) ug/L 87 2.3 12 13 140 98 86 ND(1.0) 47 
Lead (dissolved) ug/L 10 ND(0.50) 1.4 ND(0.50) ND(0.50) 0.81 ND(0.50) ND(0.50) ND(0.50) 
Mercury ug/L 0.29 ND(0.1) ND(0.1) ND(0.1) ND(0.1) ND(0.1) ND(0.1) ND(0.1) ND(0.1) 
Molybdenum (dissolved) ug/L 70 ND(0.50) ND(0.50) ND(0.50) 0.52 ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Nickel (dissolved) ug/L 100 ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
Selenium (dissolved) ug/L 10 ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) 
Silver (dissolved) ug/L 1.5 ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) 
Sodium (dissolved) ug/L 490000 3400 110000 56000 3800 6300 16000 9600 110000 
Thallium (dissolved) ug/L 2 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) 
Uranium (dissolved) ug/L 20 0.12 0.45 0.42 ND(0.10) 0.46 0.54 0.36 ND(0.10) 
Vanadium (dissolved) ug/L 6.2 ND(0.50) ND(0.50) ND(0.50) ND(0.50) 0.57 ND(0.50) ND(0.50) ND(0.50) 
Zinc (dissolved) ug/L 1100 ND(5.0) 33 26 31 6.7 11 21 9.2 

Petrl Prod

Chromatogram to baseline at nC50 ug/L - ND() YES ND() YES ND() YES ND() YES ND() YES ND() YES ND() YES ND() YES 
Petroleum hydrocarbons F1 (C6-C10) ug/L 750 ND(25) ND(25) ND(25) ND(25) ND(25) ND(25) ND(25) ND(25) 
Petroleum hydrocarbons F1 (C6-C10) - less BTEX ug/L 750 ND(25) ND(25) ND(25) ND(25) ND(25) ND(25) ND(25) ND(25) 
Petroleum hydrocarbons F2 (C10-C16) ug/L 150 ND(100) ND(100) ND(100) ND(100) ND(100) ND(100) ND(100) ND(100) 
Petroleum hydrocarbons F3 (C16-C34) ug/L 500 ND(200) ND(200) ND(200) ND(200) ND(200) ND(200) ND(200) ND(200) 
Petroleum hydrocarbons F4 (C34-C50) ug/L 500 ND(200) ND(200) ND(200) ND(200) ND(200) ND(200) ND(200) ND(200) 

VOAs

1,1,1,2-Tetrachloroethane ug/L 1.1 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
1,1,1-Trichloroethane ug/L 200 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
1,1,2,2-Tetrachloroethane ug/L 1 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
1,1,2-Trichloroethane ug/L 4.7 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
1,1-Dichloroethane ug/L 5 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
1,1-Dichloroethene ug/L 1.6 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
1,2-Dibromoethane (Ethylene dibromide) ug/L 0.2 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
1,2-Dichlorobenzene ug/L 3 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
1,2-Dichloroethane ug/L 1.6 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
1,2-Dichloropropane ug/L 5 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
1,3-Dichlorobenzene ug/L 59 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
1,4-Dichlorobenzene ug/L 1 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
2-Butanone (Methyl ethyl ketone) (MEK) ug/L 1800 ND(10) ND(10) ND(10) ND(10) ND(10) ND(10) ND(10) ND(10) 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) ug/L 640 ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) 
Acetone ug/L 2700 ND(10) ND(10) ND(10) ND(10) ND(10) ND(10) ND(10) ND(10) 
Benzene ug/L 5 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Bromodichloromethane ug/L 16 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Bromoform ug/L 25 ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
Bromomethane (Methyl bromide) ug/L 0.89 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Carbon tetrachloride ug/L 0.79 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Chlorobenzene ug/L 30 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Chloroform (Trichloromethane) ug/L 2.4 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
cis-1,2-Dichloroethene ug/L 1.6 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
cis-1,3-Dichloropropene ug/L - ND(0.30) ND(0.30) ND(0.30) ND(0.30) ND(0.30) ND(0.30) ND(0.30) ND(0.30) 
cis-1,3-Dichloropropene/trans-1,3-Dichloropropene total ug/L 0.5 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Dibromochloromethane ug/L 25 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Dichlorodifluoromethane (CFC-12) ug/L 590 ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
Ethylbenzene ug/L 2.4 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Hexane ug/L 51 ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
m&p-Xylenes ug/L - ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Methyl tert butyl ether (MTBE) ug/L 15 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Methylene chloride ug/L 50 ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) 
o-Xylene ug/L - ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Styrene ug/L 5.4 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Tetrachloroethene ug/L 1.6 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Toluene ug/L 24 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
trans-1,2-Dichloroethene ug/L 1.6 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
trans-1,3-Dichloropropene ug/L - ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(0.40) ND(0.40) 
Trichloroethene ug/L 1.6 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Trichlorofluoromethane (CFC-11) ug/L 150 ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) ND(0.50) 
Vinyl chloride ug/L 0.5 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 
Xylenes (total) ug/L 300 ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) ND(0.20) 

Footnotes:
ND Not detected at the associated reporting limit.
140 Concentration exceeds Table 2 Standards

1) Ontario Ministry of the Environment, April 2011. Soil, Groundwater and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act. Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition.
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MOECC Water Well Record - Formation Report

11139891 - WWR Report

6900504

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(006)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632648.7,4885222) [5]

Depth to bedrock (m):

Elevation (masl): 290.650726

10/14/1965 12:00 AM

Livestock

Domestic

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

MEDIUM SAND  0 15.24

CLAY MEDIUM SAND 15.24 21.34

MEDIUM SAND  21.34 36.58

MEDIUM SAND GRAVEL 36.58 39.62

6900506

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(007)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632696.7,4885604) [5]

Depth to bedrock (m):

Elevation (masl): 284.986541

9/19/1966 12:00 AM

Livestock

Domestic

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

TOPSOIL  0 0.3

TOPSOIL MEDIUM SAND 0.3 11.28

GRAVEL  11.28 26.82

GRAVEL MEDIUM SAND 26.82 31.39

6900512

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(008)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632633.7,4885985) [5]

Depth to bedrock (m):

Elevation (masl): 275.875946

4/28/1967 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

TOPSOIL  0 0.3

CLAY STONES GREY 0.3 8.23

MEDIUM SAND CLAY GRAVEL 8.23 25.91

MEDIUM SAND  25.91 32.61

Page 1 of 18

Source: Water Well Information System, Ontario Ministry of the Environment and Climate Change © Queen’s Printer for Ontario, 2016 (Accessed January, 2016) 
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6900513

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(008)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632664.7,4885754) [5]

Depth to bedrock (m):

Elevation (masl): 280.760192

5/4/1967 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY MEDIUM SAND GREY 0 12.8

MEDIUM SAND GRAVEL 12.8 19.51

CLAY GRAVEL 19.51 22.86

MEDIUM SAND  22.86 29.26

6900515

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(009)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632550.7,4886301) [5]

Depth to bedrock (m):

Elevation (masl): 270.926788

7/18/1959 12:00 AM

Livestock

Domestic

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

PREVIOUSLY DUG  0 19.81

CLAY MEDIUM SAND 19.81 21.34

COARSE SAND GRAVEL 21.34 27.43

6900518

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632461.7,4886833) [9]

Depth to bedrock (m):

Elevation (masl): 259.242706

7/28/1958 12:00 AM

Domestic

Commerical

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY MEDIUM SAND 0 15.24

COARSE SAND GRAVEL 15.24 21.34

6900551

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(006)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632884.7,4885228) [5]

Depth to bedrock (m):

Elevation (masl): 280.327728

12/5/1959 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

FINE SAND  0 18.29

GRAVEL MEDIUM SAND 18.29 21.34

Page 2 of 18

Source: Water Well Information System, Ontario Ministry of the Environment and Climate Change © Queen’s Printer for Ontario, 2016 (Accessed January, 2016) 
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STONES  21.34 28.35

6900555

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(008)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632935.7,4885827) [5]

Depth to bedrock (m):

Elevation (masl): 270.261322

12/16/1966 12:00 AM

Livestock

Domestic

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY  0 0.61

MEDIUM SAND  0.61 1.83

GRAVEL  1.83 17.98

SILT GRAVEL 17.98 31.39

MEDIUM SAND  31.39 33.53

6900556

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(009)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632630.7,4886422) [5]

Depth to bedrock (m):

Elevation (masl): 269.51715

11/18/1959 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

STONES CLAY 0 15.24

FINE SAND  15.24 16.76

6900557

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(009)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632629.7,4886427) [5]

Depth to bedrock (m):

Elevation (masl): 269.44403

10/15/1960 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

PREVIOUSLY DUG  0 16.76

QUICKSAND  16.76 20.12

COARSE SAND  20.12 22.25

Page 3 of 18

Source: Water Well Information System, Ontario Ministry of the Environment and Climate Change © Queen’s Printer for Ontario, 2016 (Accessed January, 2016) 
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6900559

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632661.7,4886915) [5]

Depth to bedrock (m):

Elevation (masl): 261.057861

11/29/1958 12:00 AM

Livestock

Domestic

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

PREVIOUSLY DUG  0 10.97

CLAY MEDIUM SAND 10.97 13.72

GRAVEL  13.72 16.76

COARSE SAND  16.76 19.2

6900562

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632577.7,4886713) [5]

Depth to bedrock (m):

Elevation (masl): 262.168304

5/25/1960 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY  BLUE 0 6.1

MEDIUM SAND  6.1 6.71

CLAY  BLUE 6.71 7.62

6900563

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632562.7,4886763) [5]

Depth to bedrock (m):

Elevation (masl): 261.527496

11/4/1960 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

PREVIOUSLY DUG  0 7.62

GRAVEL STONES 7.62 14.33

MEDIUM SAND  14.33 17.98

6900564

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632586.7,4886894) [5]

Depth to bedrock (m):

Elevation (masl): 261.474761

3/7/1961 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

PREVIOUSLY DUG  0 10.67

Page 4 of 18

Source: Water Well Information System, Ontario Ministry of the Environment and Climate Change © Queen’s Printer for Ontario, 2016 (Accessed January, 2016) 
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MEDIUM SAND CLAY GRAVEL 10.67 20.12

MEDIUM SAND  20.12 22.25

6900565

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632567.7,4886799) [5]

Depth to bedrock (m):

Elevation (masl): 261.61795

12/18/1962 12:00 AM

Livestock

Domestic

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

TOPSOIL  0 0.3

CLAY BOULDERS 0.3 10.97

HARDPAN  10.97 12.5

GRAVEL  12.5 14.33

GRAVEL MEDIUM SAND 14.33 26.82

6908968

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632574.7,4886873) [5]

Depth to bedrock (m):

Elevation (masl): 261.582397

3/7/1968 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY MEDIUM SAND GREY 0 2.13

CLAY  BLUE 2.13 7.32

CLAY GRAVEL BLUE 7.32 9.14

CLAY  BLUE 9.14 16.76

CLAY MEDIUM SAND GREY 16.76 18.29

MEDIUM SAND  18.29 19.51

6909561

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632584.7,4886773) [4]

Depth to bedrock (m):

Elevation (masl): 262.045532

10/31/1969 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

MEDIUM SAND  YELLOW 0 1.83

Page 5 of 18

Source: Water Well Information System, Ontario Ministry of the Environment and Climate Change © Queen’s Printer for Ontario, 2016 (Accessed January, 2016) 
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CLAY STONES YELLOW 1.83 24.08

MEDIUM SAND  YELLOW 24.08 25.91

6909980

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(006)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632754.7,4885253) [4]

Depth to bedrock (m):

Elevation (masl): 288.647094

8/10/1970 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

MEDIUM SAND  RED 0 7.01

MEDIUM SAND GRAVEL RED 7.01 11.89

MEDIUM SAND  RED 11.89 27.43

MEDIUM SAND CLAY GRAVELBROWN 27.43 39.62

MEDIUM SAND STONES RED 39.62 42.67

6911154

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632564.7,4886873) [4]

Depth to bedrock (m):

Elevation (masl): 261.442779

11/20/1972 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY  BROWN 0 9.75

CLAY BOULDERS GREY 9.75 13.72

CLAY STONES GREY 13.72 16.15

COARSE SAND  RED 16.15 21.03

GRAVEL  RED 21.03 22.25

6911481

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(008)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632644.7,4886057) [4]

Depth to bedrock (m):

Elevation (masl): 275.34851

4/27/1973 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY SAND GREY 0 6.71

SAND  GREY 6.71 23.77

Page 6 of 18

Source: Water Well Information System, Ontario Ministry of the Environment and Climate Change © Queen’s Printer for Ontario, 2016 (Accessed January, 2016) 
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CLAY GRAVEL GREY 23.77 28.96

SAND  28.96 31.7

6913216

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(008)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632576.7,4886132) [5]

Depth to bedrock (m):

Elevation (masl): 273.678375

3/12/1976 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

SAND TOPSOIL BROWN 0 2.13

GRAVEL  BROWN 2.13 3.66

CLAY  BROWN 3.66 21.34

SAND  BROWN 21.34 22.86

CLAY SILT GREY 22.86 41.45

SILT SAND GREY 41.45 45.72

SAND  GREY 45.72 47.55

6913347

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(006)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632764.7,4885223) [5]

Depth to bedrock (m):

Elevation (masl): 289.587341

6/23/1976 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

SAND  GREY 0 24.08

SAND GRAVEL GREY 24.08 36.58

COARSE SAND  36.58 39.32

6913464

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(009)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632624.7,4886543) [5]

Depth to bedrock (m):

Elevation (masl): 266.036895

7/21/1976 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY  YELLOW 0 7.01

CLAY GRAVEL GREY 7.01 19.81

Page 7 of 18

Source: Water Well Information System, Ontario Ministry of the Environment and Climate Change © Queen’s Printer for Ontario, 2016 (Accessed January, 2016) 



DRAFT 
SAND  BROWN 19.81 21.34

6914542

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(006)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632864.7,4885373) [5]

Depth to bedrock (m):

Elevation (masl): 285.402038

5/4/1978 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

SAND DRY BROWN 0 3.05

CLAY STONES HARDBROWN 3.05 38.1

GRAVEL CLAY LAYEREDBROWN 38.1 40.84

SAND GRAVEL LOOSEBROWN 40.84 42.67

6917498

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(006)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632854,4885258) [2]

Depth to bedrock (m):

Elevation (masl): 282.418273

5/8/1985 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

SAND DRY BROWN 0 33.53

SILT SAND SOFTGREY 33.53 50.29

GRAVEL POROUS GREY 50.29 53.34

6917596

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(009)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632588,4886535) [2]

Depth to bedrock (m):

Elevation (masl): 266.054077

9/5/1985 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY STONES HARDBLUE 0 15.24

GRAVEL FINE SAND HARDBLUE 15.24 17.98

QUICKSAND POROUS GREY 17.98 18.29

Page 8 of 18

Source: Water Well Information System, Ontario Ministry of the Environment and Climate Change © Queen’s Printer for Ontario, 2016 (Accessed January, 2016) 
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6918204

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

 06(007)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632677,4885372) [4]

Depth to bedrock (m):

Elevation (masl): 290.174865

7/11/1986 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY SAND YELLOW 0 8.23

SAND  BROWN 8.23 15.24

GRAVEL SAND BROWN 15.24 25.3

CLAY  GREY 25.3 26.52

SAND WATER-BEARING BROWN 26.52 28.96

CLAY  GREY 28.96 29.57

6919028

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

 07(007)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (633021,4885542) [4]

Depth to bedrock (m):

Elevation (masl): 269.289001

9/15/1987 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

SAND DRY BROWN 0 8.53

CLAY DENSE BROWN 8.53 12.19

SAND DRY BROWN 12.19 16.15

GRAVEL LOOSE BROWN 16.15 16.76

FINE SAND  BROWN 16.76 28.35

COARSE SAND LOOSE BROWN 28.35 31.7

CLAY STONES HARDGREY 31.7 33.53

6919131

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

 06(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632493.7,4886696) [5]

Depth to bedrock (m):

Elevation (masl): 260.298858

11/18/1987 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY HARD BROWN 0 12.19

Page 9 of 18
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CLAY SAND LAYEREDBROWN 12.19 21.34

SAND PACKED BROWN 21.34 22.86

CLAY SOFT BROWN 22.86 23.77

SAND COARSE SAND CLEANBROWN 23.77 28.04

6919132

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

 06(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632474.7,4886787) [5]

Depth to bedrock (m):

Elevation (masl): 259.752044

11/19/1987 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY STONEY HARDBROWN 0 12.19

SAND PACKED BROWN 12.19 21.34

SAND LOOSE CLEANBROWN 21.34 27.74

6919133

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632544,4886781) [3]

Depth to bedrock (m):

Elevation (masl): 261.096832

11/20/1987 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY STONEY HARDBROWN 0 12.19

SAND PACKED BROWN 12.19 21.34

SAND CLEAN LOOSEBROWN 21.34 27.43

6919135

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

 06(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632481.7,4886729) [5]

Depth to bedrock (m):

Elevation (masl): 259.842071

11/17/1987 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY STONES HARDBROWN 0 9.14

SAND CLAY LAYEREDBROWN 9.14 27.43

SAND COARSE GRAVEL CLEANBROWN 27.43 29.57

Page 10 of 18

Source: Water Well Information System, Ontario Ministry of the Environment and Climate Change © Queen’s Printer for Ontario, 2016 (Accessed January, 2016) 
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6919136

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

 06(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632460.7,4886855) [5]

Depth to bedrock (m):

Elevation (masl): 259.288604

11/11/1987 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY STONES HARDBROWN 0 9.14

SAND STONES PACKEDBROWN 9.14 19.81

SAND LOOSE CLEANBROWN 19.81 21.64

6919564

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

 06(006)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632583.7,4885451) [5]

Depth to bedrock (m):

Elevation (masl): 282.530273

5/26/1988 12:00 AM

Domestic

Commerical

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

SAND  BROWN 0 18.29

GRAVEL SAND BROWN 18.29 20.42

CLAY  GREY 20.42 21.95

SAND  BROWN 21.95 27.43

SAND WATER-BEARING BROWN 27.43 29.57

6919779

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

 06(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632467.7,4886821) [5]

Depth to bedrock (m):

Elevation (masl): 259.422332

8/8/1988 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

SAND LOOSE BROWN 0 1.83

SAND CLAY LAYEREDBROWN 1.83 22.56

SAND COARSE GRAVEL BROWN 22.56 26.82

Page 11 of 18
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6920093

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(009)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632615.7,4886563) [5]

Depth to bedrock (m):

Elevation (masl): 265.230651

12/9/1988 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

TOPSOIL SOFT BLACK 0 1.22

CLAY STONES HARDBROWN 1.22 12.19

GRAVEL SAND LOOSEBROWN 12.19 14.63

CLAY STONES HARDBROWN 14.63 21.34

GRAVEL SAND COARSE SANDBROWN 21.34 26.21

6920887

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632547.7,4886823) [5]

Depth to bedrock (m):

Elevation (masl): 261.059844

1/10/1990 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY DENSE BROWN 0 12.19

SAND CLAY LAYEREDBROWN 12.19 27.43

SAND COARSE SAND BROWN 27.43 29.87

6921238

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(007)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632708.7,4885823) [5]

Depth to bedrock (m):

Elevation (masl): 279.945343

9/17/1990 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY STONES BROWN 0 4.88

GRAVEL LOOSE BROWN 4.88 6.1

SAND LOOSE BROWN 6.1 25.6

SAND GRAVEL WATER-BEARINGBROWN 25.6 27.43

CLAY STONES BROWN 27.43 30.78

Page 12 of 18
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6921285

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(006)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (633463.7,4885500) [5]

Depth to bedrock (m):

Elevation (masl): 260.579437

10/26/1990 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY SOFT BROWN 0 3.05

SAND DRY PACKEDBROWN 3.05 16.76

SAND WATER-BEARING MEDIUM GRAVELBROWN 16.76 35.66

6921291

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(009)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632972.7,4886439) [5]

Depth to bedrock (m):

Elevation (masl): 262.668029

11/5/1990 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY GRAVEL 0 3.66

SAND GRAVEL 3.66 8.53

GRAVEL  8.53 11.89

CLAY GRAVEL WATER-BEARING 11.89 14.63

GRAVEL SAND 14.63 19.81

SAND GRAVEL WATER-BEARING 19.81 21.34

6922340

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(008)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632652,4886022) [4]

Depth to bedrock (m):

Elevation (masl): 275.738861

8/28/1993 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

SAND GRAVEL STONESBROWN 0 2.44

CLAY SAND YELLOW 2.44 9.14

CLAY GRAVEL GREY 9.14 11.58

SAND GRAVEL BROWN 11.58 14.94

SAND  BROWN 14.94 17.68

Page 13 of 18
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CLAY GRAVEL BROWN 17.68 23.16

GRAVEL SAND BROWN 23.16 28.04

CLAY  BROWN 28.04 28.65

SAND  BROWN 28.65 31.39

6923235

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(008)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632656,4886228) [2]

Depth to bedrock (m):

Elevation (masl): 273.340942

5/2/1995 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

SAND GRAVEL LOOSEBROWN 0 15.24

CLAY STONES HARDGREY 15.24 32

SAND GRAVEL SILTYGREY 32 37.19

COARSE GRAVEL  BROWN 37.19 38.4

6925287

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632523,4886556) [4]

Depth to bedrock (m):

Elevation (masl): 264.645385

1/30/2000 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

TOPSOIL  0 0.3

SAND LAYERED CLAYGREY 0.3 6.71

SAND DRY BROWN 6.71 12.5

SAND  GREY 12.5 20.73

FINE SAND  BROWN 20.73 24.08

COARSE SAND  BROWN 24.08 25.3

SAND CLAY GREY 25.3 26.52

Page 14 of 18
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6925385

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632562,4886830) [4]

Depth to bedrock (m):

Elevation (masl): 261.428161

4/24/2000 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

TOPSOIL  0 0.3

SAND CLAY LAYEREDBROWN 0.3 5.49

CLAY SAND GREY 5.49 17.68

FINE SAND PACKED WATER-BEARINGGREY 17.68 21.03

FINE SAND  BROWN 21.03 22.86

COARSE SAND  BROWN 22.86 24.69

CLAY SILTY GREY 24.69 25.6

6926426

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(007)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (633734.9,4885882) [9]

Depth to bedrock (m):

Elevation (masl): 254.152862

5/25/2002 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY SOFT BROWN 0 2.44

STONES CLAY BROWN 2.44 3.05

SAND CLAY BROWN 3.05 5.49

SAND  BROWN 5.49 12.19

SAND CLAY BROWN 12.19 14.63

SAND  GREY 14.63 19.51

6927777

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632535,4886595) [5]

Depth to bedrock (m):

Elevation (masl): 263.816467

3/24/2004 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

TOPSOIL  BLACK 0 0.3

Page 15 of 18
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SAND  BROWN 0.3 7

CLAY SANDY BROWN 7 19.5

SAND  BROWN 19.5 20.4

CLAY SANDY BROWN 20.4 25

SAND  BROWN 25 26.5

6928654

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

 06(008)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632692,4885530) [9]

Depth to bedrock (m):

Elevation (masl): 285.690643

12/13/2004 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

CLAY PACKED BROWN 0 4.57

SAND PACKED BROWN 4.57 23.459999

GRAVEL SILT LAYEREDBROWN 23.459999 31.690001

CLAY STONES HARDGREY 31.690001 45.720001

SAND MEDIUM SAND BROWN 45.720001 53.939999

6929209

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

 07(007)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632872,4885263) [4]

Depth to bedrock (m):

Elevation (masl): 281.493957

6/30/2005 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

SAND  PACKEDBROWN 0 18.290001

GRAVEL  COARSE GRAVELBROWN 18.290001 29.57

GRAVEL  COARSE GRAVELGREY 29.57 37.189999

SAND  MEDIUM SANDBROWN 37.189999 41.759998

Page 16 of 18
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6929976

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

 06(009)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632193,4885722) [3]

Depth to bedrock (m):

Elevation (masl): 267.277282

7/11/2005 12:00 AM

Not Used

<null>

Test Hole

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

TOPSOIL  BROWN 0 0.45

SAND  GREY 0.45 5.46

SAND  BROWN 5.46 8.53

GRAVEL CLAY SILTGREY 8.53 17.98

SAND GRAVEL BROWN 17.98 32.299999

SAND SILT GREY 32.299999 34.700001

CLAY SILT GREY 34.700001 44.5

GRAVEL SAND 44.5 55.16

SAND SILT CLAYGREY 55.16 73.160004

GRAVEL SAND BROWN 73.160004 86.400002

6929977

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

 06(009)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632192,4885723) [3]

Depth to bedrock (m):

Elevation (masl): 267.242004

7/11/2005 12:00 AM

Not Used

<null>

Observation Wells

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

TOPSOIL  BROWN 0 0.45

SAND  GREY 0.45 5.46

SAND  BROWN 5.46 8.53

GRAVEL CLAY SILTGREY 8.53 17.98

SAND SAND BROWN 17.98 32.299999

SILT SAND GREY 32.299999 34.700001

CLAY SILT GREY 34.700001 44.5

Page 17 of 18
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GRAVEL SAND 44.5 55.16

SILT SAND CLAYGREY 55.16 73.160004

7166898

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 07(009)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632624,4886549) [3]

Depth to bedrock (m):

Elevation (masl): <null>

7/5/2011 12:00 AM

<null>

<null>

Abandoned-Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

SAND CLAY FILLBROWN 0 2.44

SAND CLAY FILLBROWN 2.44 15.24

7193216

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(008)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632586,4886322) [4]

Depth to bedrock (m):

Elevation (masl): <null>

11/15/2012 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

TOPSOIL  0 0.3

CLAY STONES DENSEBROWN 0.3 26.52

SAND GRAVEL BROWN 26.52 28.04

7193217

Completion Date:

Well ID:

UTM Zone (Easting, Northing) [RC]: Primary Use:

Secondary Use:

CON 06(010)

Final Status:

Concession (Lot):

Top - Bottom Depth (m)

17 (632442,4886859) [4]

Depth to bedrock (m):

Elevation (masl): <null>

10/1/2012 12:00 AM

Domestic

<null>

Water Supply

County / Township: YORK / EAST GWILLIMBURY TOWNSHIP

DescriptionColourLayer

TOPSOIL  0 0.3

CLAY  BROWN 0.3 3.66

CLAY STONES HARDGREY 3.66 21.03

SAND FINE GRAVEL BROWN 21.03 27.13
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How can we help you

Search

contact us Français
Popular +

Trending Now

Ontario Public Service careers
OSAP: Ontario Student Assistance Program
Government services
Outdoors Cards, Licences and Draws
Renew a licence plate sticker
Change the address on identification cards
Driving and Roads

Map: Well records

This map allows you to search and view well record information from reported wells in Ontario.

Full dataset is available in the Open Data catalogue.

Recommended for you

How to use a Ministry of the Environment map

Technical documentation: Metadata record

Go Back to Map
 

Well ID

https://www.ontario.ca/page/government-ontario
https://www.ontario.ca/contact-us
https://www.ontario.ca/fr/environnement-et-energie/registre-de-puits
javascript: void(0)
http://www.gojobs.gov.on.ca/Jobs.aspx
https://www.ontario.ca/education-and-training/osap-ontario-student-assistance-program
https://www.ontario.ca/government/services
http://www.mnr.gov.on.ca/en/Business/OC/index.html
https://www.ontario.ca/driving-and-roads/licence-plate-sticker-renewal
https://www.ontario.ca/home-and-community/change-your-address
https://www.ontario.ca/driving-and-roads/driving-and-roads
https://www.ontario.ca/data/well-records
https://www.ontario.ca/page/how-use-ministry-environment-map#wells
https://www.javacoeapp.lrc.gov.on.ca/geonetwork/srv/en/metadata.show?id=7053
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Well ID Number:  6911481
 Well Audit Number:  

 Well Tag Number: 

This table contains information from the original well record and any subsequent updates.
 

Well Location

Address of Well Location
Township EAST GWILLIMBURY TOWNSHIP
Lot 008
Concession CON 06
County/District/Municipality YORK
City/Town/Village
Province ON
Postal Code n/a

UTM Coordinates
NAD83 — Zone 17

 Easting: 632644.70
 Northing: 4886057.00

Municipal Plan and Sublot Number  
Other  

Overburden and Bedrock Materials Interval

General Colour Most Common Material Other Materials General Description Depth
 From

Depth
 To

GREY CLAY SAND   0 ft 22 ft
GREY SAND     22 ft 78 ft
GREY CLAY GRVL   78 ft 95 ft
  SAND     95 ft 104 ft

Annular Space/Abandonment Sealing Record

Depth
 From

Depth
 To

Type of Sealant Used
 (Material and Type)

Volume
 Placed

    

Method of Construction & Well Use

Method of Construction Well Use
Cable Tool
  Domestic
  

Status of Well

Water Supply

Construction Record - Casing

Inside
 Diameter Open Hole or material Depth

 From
Depth

 To
5 inch STEEL   97 ft
    

Construction Record - Screen

Outside
 Diameter Material Depth

 From
Depth

 To
4 inch   97 ft 101 ft
    

Well Contractor and Well Technician Information
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Well Contractor's Licence Number: 2310

Results of Well Yield Testing

After test of well yield, water was CLEAR
If pumping discontinued, give reason   
Pump intake set at   
Pumping Rate 4 GPM
Duration of Pumping 1 h:0 m
Final water level 90 ft
If flowing give rate   
Recommended pump depth 96 ft
Recommended pump rate 4 GPM
Well Production BAILER
Disinfected?

Draw Down & Recovery

Draw Down Time(min) Draw Down Water level Recovery Time(min) Recovery Water level

SWL 67 ft   

1  1  

2  2  

3  3  

4  4  

5  5  

10  10  

15   15 67 ft

20  20  

25  25  

30   30 67 ft

40  40  

45   45 67 ft

50  50  

60   60 67 ft

Water Details

Water Found at Depth Kind
91 ft Fresh
  
  

Hole Diameter

Depth
 From

Depth
 To Diameter

   
   
   

Audit Number:

Date Well Completed: April 27, 1973

Date Well Record Received by MOE: July 03, 1973

Updated: June 28, 2018
Rate Rate
Share facebook twitter Print
Tags

https://www.ontario.ca/rate-page
https://www.facebook.com/sharer.php?u=http%3A//ontario.ca/b1d2&title=Map:%20Well%20records
https://twitter.com/intent/tweet?url=http%3A//ontario.ca/b1d2&text=Map:%20Well%20records
javascript:printdiv('ontario.ca/b1d2');
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Environment and energy,
Drinking water,
Environment maps,
Well water

Ministry of the Environment, Conservation and Parks

The Ministry of the Environment, Conservation and Parks works to protect and sustain the quality of Ontario’s air, land, and water. We also coordinate
Ontario’s actions on climate change in the name of healthier communities, ecological protection and economic prosperity.

 

Contact Us

Contact us by phone

Follow Us
Find us on Facebook

Follow us on Twitter

Follow us on YouTube

Follow us on Flickr

Follow us on Tumblr

Topics

Arts and culture
Business and economy
Driving and roads
Education and training
Environment and energy
Government
Health and wellness
Home and community
Jobs and employment
Law and safety
Laws
Rural and north
Taxes and benefits
Travel and recreation

ABOUT ONTARIO

privacy
accessibility
terms of use

https://www.ontario.ca/search/search-results?topic=Environment+and+energy
https://www.ontario.ca/search/search-results?subtopic=Drinking+water
https://www.ontario.ca/search/search-results?external_tag=Environment+maps
https://www.ontario.ca/search/search-results?external_tag=Well+water
https://www.ontario.ca/page/ministry-environment-conservation-parks
https://www.ontario.ca/page/ministry-environment-conservation-parks
https://www.ontario.ca/contact-us
https://www.ontario.ca/environment-and-energy/map-well-records
https://www.ontario.ca/environment-and-energy/map-well-records
https://www.ontario.ca/environment-and-energy/map-well-records
https://www.ontario.ca/environment-and-energy/map-well-records
https://www.ontario.ca/environment-and-energy/map-well-records
https://www.ontario.ca/page/arts-and-culture
https://www.ontario.ca/page/business-and-economy
https://www.ontario.ca/page/driving-and-roads
https://www.ontario.ca/page/education-and-training
https://www.ontario.ca/page/environment-and-energy
https://www.ontario.ca/page/government
https://www.ontario.ca/page/health-and-wellness
https://www.ontario.ca/page/home-and-community
https://www.ontario.ca/page/jobs-and-employment
https://www.ontario.ca/page/law-and-safety
https://www.ontario.ca/laws
https://www.ontario.ca/page/rural-and-north
https://www.ontario.ca/page/taxes-and-benefits
https://www.ontario.ca/page/travel-and-recreation
https://www.ontario.ca/page/about-ontario
https://www.ontario.ca/page/privacy-statement
https://www.ontario.ca/page/accessibility
https://www.ontario.ca/page/terms-use
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Appendix B Field Investigation Methodology and  
Protocols 

1. Borehole Advancement/Monitoring Well Installation 

1.1 Field Activities 

Prior to initiating the subsurface investigation activities, all applicable utility companies (gas, telephone, 
network cables, pipelines and sewers) were contacted through Ontario One-Call.  Also, a private utility 
locator (Cable Master Inc.) was utilized to demarcate the location of the respective underground utilities to 
ensure the lines were not damaged during the investigation work.   

1.2 Health and Safety 

A Site-specific Health and Safety Plan (HASP) outlining specific job tasks and their related hazards was 
prepared and implemented by GHD prior to initiating field activities.  The HASP presents the visually 
observed Site conditions and identifies potential physical hazards to field personnel.  All GHD field and 
project staff working on and/or visiting the site were required to sign the HASP to document their 
knowledge of the potential hazards while on-site.   

All drilling activities were conducted under Level D Personal Protective Equipment (PPE), which consisted 
of protective gloves, hard hats, safety glasses, safety boots and reflective vests at all times. 

1.3 Borehole Drilling 

The drilling work was carried out utilizing a track-mounted drill rig supplied and operated by Profile Drilling, 
specialist drilling contractors (Ministry of the Environment and Climate Change Licensed Well Drillers), 
under the full-time supervision of GHD technical representatives. A track-mounted Mobile Drill B-60 drill 
rig was used to conduct the site investigation works. 

Five boreholes were advanced as part of the Hydrogeological Assessment between November 6 to 17, 
2017.  The boreholes were advanced by Profile Drilling using track-mounted rotary drill rigs equipped with 
hollow-stem augers.  The boreholes were advanced to depths ranging from 9.5 to 30.5 mBGS. 

Boreholes were advanced using hollow stem auger drilling methods and soil samples were collected at 
selected intervals to the final depth of investigation in all boreholes using a 50 mm outside diameter split 
spoon sampler.  Prior to use and between each borehole location, the drilling and sampling equipment 
was thoroughly cleaned using Alconox® soap and potable water rinse.   

The soil was logged using the Unified Soil Classification System (USGS), making special note of any 
visual or olfactory evidence of potential impacts.   

1.4 Monitoring Well Installations 

Monitoring wells were installed in the five selected boreholes by the licensed water well drillers consistent 
with Regulation 903 – Wells.  GHD technical staff supervised the monitoring well construction and well 
development to ensure conformance with GHD's Standard Operating Procedures. 

The monitoring wells were typically constructed with 2-inch (~50 mm) Schedule 40 PVC screen and 
casing.  The screen length used for the monitoring wells was 3.0 metres on average and pre-slotted (No. 
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10 slot).  The annular space between the monitoring well screen and surrounding geological formation 
were backfilled with No. 3 grade silica sand to an average height of 0.6 metres above the top of the 
screen.  The remaining annular space was backfilled with bentonite. Some monitoring wells were installed 
with minor alteration to the above installation details, due to the specific conditions encountered.   

To complete the instrumentation, an expandable J-plug was installed on the riser style casing to cover the 
top of the riser pipe to protect against debris falling into the well and surface runoff infiltration.  All wells 
were installed in a monument configuration with concrete collar around the protective casing.  Each 
groundwater monitoring well was instrumented with dedicated sampling equipment consisting of 
polyethylene tubing and Waterra foot valves for monitoring well development and installation.  

1.5 Monitoring Well Development  

Subsequent to the monitoring well installation, each well was developed to ensure hydraulic connection 
with the screened hydrostratigraphic unit.   A hydraulic connection ensures that groundwater levels and 
samples are representative of the subsurface condition.  Development also aids in achieving low-turbidity 
samples.   

The wells were developed using dedicated 5/8” (~16 mm) diameter polyethylene tubing with a Waterra 
foot valve.  Well development activities were undertaken until purged water was clear. In cases where a 
well was purged dry before sufficient development, the well water level was allowed to recover before 
continuing.  

1.6 Surveying 

Subsequent to installation, all wells and boreholes were surveyed for vertical and lateral control, and for 
water table elevation reference, using a geodetic benchmark 0F

1 to tie in vertical elevations relative to metres 
above mean sea level (mAMSL) at the Site. The ground surface and top of riser pipe elevation of each of 
well were surveyed with respect to this benchmark.   

2. Water Level Measurements 

The measurement of groundwater levels in monitoring wells was required during the hydrogeological 
investigation in order to determine the presence and depth of groundwater.  Water level measurements 
were used to determine: hydraulic head, hydraulic gradients and the direction of groundwater flow.  

Since many decisions concerning the vertical and horizontal flow of groundwater through various types of 
geologic conditions depend on groundwater/fluid measurements, the accuracy of the measurements 
made at an appropriate level of precision is very important.  Typically, the precision required is 1 mm, and 
the equipment employed had measurement resolution at this level.   

Manual groundwater level measurements were measured using a Solinst water level meter.  
Measurements were obtained by lowering the electrode, attached to a graduated polyethylene tape, 
slowly into the well until the indicator sounded.  To ensure accuracy, all fluid level readings were double-
checked in the field when recorded.   

                                                      
1 Elevations are taken from a benchmark steel rod with brass cap on south side of HWY 12, 1.45 KM West of bridge carrying GWY12 

over HWY 11 at Orillia, 4.05 km East of intersection of hwy 12 and Simcoe City RD 22 (Horseshoe Valley Road) in Price's Corners, 

0.65 km West of Fit Tons Road, 1.75 km east of Orillia Con 1-2 rd, 34.0 m South of Centreline of Hwy 12. 
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In order to provide reliable data, each round of water level measurements was collected over as short a 
period of time as possible.  Barometric pressure can affect groundwater levels and, therefore, observation 
of significant weather changes during the period of water level measurements was noted.  Rainfall events 
and groundwater pumping can also affect groundwater level measurements.  Personnel collecting water 
level data noted if any of these controls are in effect during the groundwater level collection period.   

3. Groundwater Sampling 

Prior to initiating groundwater sample collection, the wells were purged of the standing stagnant 
groundwater volume using a dedicated Waterra foot valve and polyethylene tubing.  Purging was 
performed until the water in the well was representative of the actual conditions in the hydrostratigraphic 
unit.  Stabilization was achieved by the removal of at least three times the volume of standing water in the 
well.  Purging was considered complete once purged groundwater field parameters including conductivity, 
temperature and pH were stable.  Stabilization was achieved when field measurements for conductivity 
and temperature were within a range of plus or minus 10 percent of the average for the last three readings 
and field measurements for pH were within a range of plus or minus 0.1 pH unit of the average for the last 
three readings. 

The wells were purged using dedicated inertial pumps.  In the event of a slowly recharging well, the well 
was pumped dry to ensure all standing water was removed from the sand pack and then allowed to 
recover prior to sample collection. 

In the event of a well with groundwater that contains a high amount of silt or sediment after well 
development, a 0.75"x36" PVC water bailer was used to collect the water.   

Water samples were collected directly from the dedicated tubing or bailer to laboratory supplied sample 
containers.  Samples were relinquished to Maxxam Analytics in Mississauga, Ontario under Chain of 
Custody protocols. 

4. Single Well Response Tests  

Single well response tests (SWRT) were completed three at monitoring well installations to determine the 
hydraulic conductivity of the screened geologic formation.  The SWRT consisted of falling head tests (slug 
tests), and rising head tests (recovery rests) as described in the sections below. 

4.1 Falling Head Test (Slug Test) 

The slug test involves causing a sudden change in water level in a well and measuring the water level 
response within that well.  Water level change may be induced by suddenly injecting or emplacing a 
known quantity or "slug" into the well.  The slug can water or solid (stainless steel, polyvinyl chloride).  A 
detailed description of the procedure is provided, as follows:  

i) The static water level was determined prior to any testing of the well. 

ii) A datalogger, programmed to measure water pressure at an appropriate interval (eg. 5 seconds), 
was installed in the well at a known depth. 

iii) A slug of known dimensions was set in place just above the static water level. 

iv) The slug was then released instantaneously until it was completely submerged in the water 
column. 
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v) After the initial positive displacement of the water column, water levels were monitored manually. 

vi) When the water level reached approximately 90 percent of the original observed (static) water 
level, the slug was then rapidly removed from the water column to initiate a "rising-head" test. 

4.2 Rising Head Test (Recovery Test) 

The recovery test also involves causing a sudden change in water level in a well and measuring the water 
level response within that well.  Water level change may be induced by suddenly removing a known 
quantity or "slug" out of the well.  The slug is usually a stainless steel or polyvinyl chloride rod.   

Recovery tests were carried out after the slug tests described above.  Water level monitoring continued 
until the water level was within 10 percent of the original static level.  
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Sand Pack:
     248.33 to 243.46m BGS
     8.53 to 13.41m BGS
Material:   #2 Silica
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STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Hydrogeological and Environmental Assessment

PROJECT NUMBER:  11139891

CLIENT:  Rice Commercial Group Ltd.

LOCATION:  18725 McCowan Road, Mt. Albert, Ontario

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL November 29, 2017

HOLE DESIGNATION:

DATE COMPLETED:  November 8, 2017

DRILLING METHOD:  8" HSA

FIELD PERSONNEL:  S. Howell
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CLAY (TOPSOIL), silty, trace sand, stiff, dark brown,
moist, rootlets
SILT (NATIVE), with sand, with clay, trace gravel,
compact, brown, moist, oxidation stains

- trace clay, light brown, moist to wet at 1.52m BGS

- becomes wet at 1.83m BGS

- becomes dense, grey, moist to wet at 3.05m BGS

- layer of sand, fine grained, grey, moist at 3.58m
BGS

SAND, silty, trace clay, trace gravel, compact, fine to
medium grained, grey, moist

- small layer of silt, brown, moist to wet at 4.88m
BGS

SAND AND GRAVEL, trace silt, very dense, fine
grained, grey, moist
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STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Hydrogeological and Environmental Assessment

PROJECT NUMBER:  11139891

CLIENT:  Rice Commercial Group Ltd.

LOCATION:  18725 McCowan Road, Mt. Albert, Ontario

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL November 30, 2017

HOLE DESIGNATION:

DATE COMPLETED:  November 17, 2017

DRILLING METHOD:  8" HSA

FIELD PERSONNEL:  S. Howell
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38

33
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38

SAND, with silt, trace gravel, dense, fine grained,
grey, moist

SAND AND GRAVEL, with silt, very dense, poorly
sorted, grey, moist

BENTONITE
SEAL

261.12

259.59
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STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Hydrogeological and Environmental Assessment

PROJECT NUMBER:  11139891

CLIENT:  Rice Commercial Group Ltd.

LOCATION:  18725 McCowan Road, Mt. Albert, Ontario

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL November 30, 2017

HOLE DESIGNATION:

DATE COMPLETED:  November 17, 2017

DRILLING METHOD:  8" HSA

FIELD PERSONNEL:  S. Howell
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42
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CLAY, sandy, with gravel, with silt, hard, grey, moist
to wet

- decrease in moisture content at 19.81m BGS

BENTONITE
SEAL

WELL
SCREEN

SAND PACK

251.67

PI
D

 (p
pm

)

(OVERBURDEN) Page 3 of 4

IN
TE

R
VA

L

SAMPLE

R
EC

 (%
)

N
U

M
BE

R

'N
' V

AL
U

E

14.5

15.0

15.5

16.0

16.5

17.0

17.5

18.0

18.5

19.0

19.5

20.0

20.5

DEPTH
m BGS

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Hydrogeological and Environmental Assessment

PROJECT NUMBER:  11139891

CLIENT:  Rice Commercial Group Ltd.

LOCATION:  18725 McCowan Road, Mt. Albert, Ontario

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL November 30, 2017

HOLE DESIGNATION:

DATE COMPLETED:  November 17, 2017

DRILLING METHOD:  8" HSA

FIELD PERSONNEL:  S. Howell
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- with sand, with gravel, with silt, hard, low plasticity,
moist at 22.86m BGS

END OF BOREHOLE @ 26.21m BGS

SAND PACK

NATIVE
(CAVED)
MATERIAL

WELL DETAILS
Screened interval:
     250.97 to 247.92m BGS
     17.77 to 20.82m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   #10
Material:   PVC
Sand Pack:
     252.49 to 245.88m BGS
     16.25 to 22.86m BGS
Material:   #2 Silica
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STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Hydrogeological and Environmental Assessment

PROJECT NUMBER:  11139891

CLIENT:  Rice Commercial Group Ltd.

LOCATION:  18725 McCowan Road, Mt. Albert, Ontario

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL November 30, 2017

HOLE DESIGNATION:

DATE COMPLETED:  November 17, 2017

DRILLING METHOD:  8" HSA

FIELD PERSONNEL:  S. Howell

MW3-17

O
VE

R
BU

R
D

EN
 L

O
G

  1
11

39
89

1.
G

PJ
  C

R
A_

C
O

R
P.

G
D

T 
 1

/2
5/

18

MONITOR INSTALLATION
ELEV.

m
BGS

17

18

19

20



DRAFT 5

13

24

22

34

63

57

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

88

88

83

100

79

88

100

SILT (TOPSOIL), trace clay, trace sand, dark brown,
moist, rootlets
SILT (NATIVE) with sand, trace gravel, trace clay,
loose, light brown, moist

- trace clay, compact, light brown, moist at 0.76m
BGS

- increase in moisture content, minor oxidation stains
at 2.29m BGS

SAND, gravelly, with silt, trace clay, dense, fine
grained, brown, moist, oxidation stains

- trace silt, dense, fine to medium grained, grey,
moist at 4.57m BGS

- trace gravel, trace silt, very dense, fine to medium
grained, grey, moist at 6.10m BGS
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STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Hydrogeological and Environmental Assessment

PROJECT NUMBER:  11139891

CLIENT:  Rice Commercial Group Ltd.

LOCATION:  18725 McCowan Road, Mt. Albert, Ontario

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL November 30, 2017

HOLE DESIGNATION:

DATE COMPLETED:  November 14, 2017

DRILLING METHOD:  8" HSA

FIELD PERSONNEL:  S. Howell
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- poorly sorted, light brown at 9.14m BGS

- trace silt, dense, fine to medium grained, brown,
moist at 12.19m BGS

- trace silt, trace gravel, very dense, brown, moist at
13.72m BGS
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STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Hydrogeological and Environmental Assessment

PROJECT NUMBER:  11139891

CLIENT:  Rice Commercial Group Ltd.

LOCATION:  18725 McCowan Road, Mt. Albert, Ontario

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL November 30, 2017

HOLE DESIGNATION:

DATE COMPLETED:  November 14, 2017

DRILLING METHOD:  8" HSA

FIELD PERSONNEL:  S. Howell
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17

CLAY, sandy, with gravel, with silt, hard, brown,
moist

SILT, with sand, trace gravel, trace clay, very dense,
grey, moist

SAND, with gravel, with silt, trace clay, very dense,
fine grained, brown, moist to wet

WELL
SCREEN

SAND PACK

259.34

257.82

256.29
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STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Hydrogeological and Environmental Assessment

PROJECT NUMBER:  11139891

CLIENT:  Rice Commercial Group Ltd.

LOCATION:  18725 McCowan Road, Mt. Albert, Ontario

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL November 30, 2017

HOLE DESIGNATION:

DATE COMPLETED:  November 14, 2017

DRILLING METHOD:  8" HSA

FIELD PERSONNEL:  S. Howell
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33
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CLAY, with silt, with sand, with gravel, hard, low
plasticity, grey, moist

- sandy, with gravel, trace silt, hard, low plasticity,
grey, moist at 24.38m BGS

- with silt, with sand, trace gravel, hard, low plasticity,
grey, moist at 25.91m BGS

- with silt, trace gravel, trace sand, hard, low
plasticity, grey, moist to wet at 27.43m BGS

SAND AND SILT, with gravel, with clay, very dense,
reddish/brown, moist to wet

NATIVE
(CAVED)
MATERIAL
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STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Hydrogeological and Environmental Assessment

PROJECT NUMBER:  11139891

CLIENT:  Rice Commercial Group Ltd.

LOCATION:  18725 McCowan Road, Mt. Albert, Ontario

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL November 30, 2017

HOLE DESIGNATION:

DATE COMPLETED:  November 14, 2017

DRILLING METHOD:  8" HSA

FIELD PERSONNEL:  S. Howell
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33

- grey, moist to wet at 28.96m BGS

SILT, with sand, trace clay, very dense, brown, moist
to wet
END OF BOREHOLE @ 30.68m BGS

NATIVE
(CAVED)
MATERIAL

WELL DETAILS
Screened interval:
     259.34 to 256.29m BGS
     16.76 to 19.81m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   #10
Material:   PVC
Sand Pack:
     259.80 to 253.86m BGS
     16.31 to 22.25m BGS
Material:   #2 Silica
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245.42
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STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Hydrogeological and Environmental Assessment

PROJECT NUMBER:  11139891

CLIENT:  Rice Commercial Group Ltd.

LOCATION:  18725 McCowan Road, Mt. Albert, Ontario

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL November 30, 2017

HOLE DESIGNATION:

DATE COMPLETED:  November 14, 2017

DRILLING METHOD:  8" HSA

FIELD PERSONNEL:  S. Howell
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SILT (TOPSOIL), with clay, trace sand, loose,
brown, moist
SAND (NATIVE), silty, with clay, trace gravel, loose,
brown, moist

SILT, with sand, trace gravel, trace clay, very loose,
light brown, moist

- with clay, compact, light brown, moist at 1.52m
BGS

- trace gravel, trace sand, trace clay, compact, light
brown, moist at 2.29m BGS

SILT AND CLAY, trace gravel, trace sand, compact,
light brown, moist

CLAY, silty, trace sand, trace gravel, stiff, minor
plasticity, light brown, moist

SAND, with gravel, with silt, compact, fine grained,
light brown, moist
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STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Hydrogeological and Environmental Assessment

PROJECT NUMBER:  11139891

CLIENT:  Rice Commercial Group Ltd.

LOCATION:  18725 McCowan Road, Mt. Albert, Ontario

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL November 30, 2017

HOLE DESIGNATION:

DATE COMPLETED:  November 9, 2017

DRILLING METHOD:  8" HSA

FIELD PERSONNEL:  S. Howell
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46
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- very dense at 9.14m BGS

SAND (TILL), gravelly, with silt, trace clay, very
dense, brown, moist

SAND, silty to silt with gravel, trace clay, very dense,
brown, moist

- small layer of silt, trace clay, brown, wet at 13.72m
BGS

- with silt, trace gravel, trace clay, very dense, fine
grained, brown, wet at 13.74m BGS

END OF BOREHOLE @ 14.15m BGS

WELL
SCREEN

SAND PACK

NATIVE
(CAVED)
MATERIAL

WELL DETAILS
Screened interval:
     250.62 to 247.57m BGS
     9.39 to 12.44m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   #10
Material:   PVC
Sand Pack:
     251.77 to 246.29m BGS
     8.23 to 13.72m BGS
Material:   #2 Silica
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PROJECT NAME:  Hydrogeological and Environmental Assessment

PROJECT NUMBER:  11139891

CLIENT:  Rice Commercial Group Ltd.

LOCATION:  18725 McCowan Road, Mt. Albert, Ontario

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL November 30, 2017

HOLE DESIGNATION:

DATE COMPLETED:  November 9, 2017

DRILLING METHOD:  8" HSA

FIELD PERSONNEL:  S. Howell
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Appendix D 
Groundwater Elevation Hydrograph 
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Rice Commercial Group Limited
18725 McCowan Road, East Gwillimbury, Ontario
Site Alteration Permit Application & Supporting Fill Management Plan
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Appendix E 
Single Well Response Test Analyses 
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MW1-17 Falling Head Test 1
Prepared By:

GHD
Prepared For:

Rice Commercial Group LTD
Project:  

11139891
Location:  

Mill Road and McCowan Road

Data Set:  \...\MW1-17 Falling 1.aqt
Date:  10/11/18 Time:  15:29:00

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 0.03975 cm/sec y0 = 0.1887 m

AQUIFER DATA

Saturated Thickness:  6.62 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW1-17)

Initial Displacement:  0.3788 m
Static Water Column Height:  6.62 m
Total Well Penetration Depth:  6.62 m
Screen Length:  3. m
Casing Radius:  0.0254 m
Well Radius:  0.1016 m
Gravel Pack Porosity:  0.3
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MW1-17 Falling Head Test 2
Prepared By:

GHD
Prepared For:

Rice Commercial Group LTD
Project:  

11139891
Location:  

Mill Road and McCowan Road

Data Set:  \...\MW1-17 Falling 2 - Hvorslev.aqt
Date:  10/11/18 Time:  15:29:17

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Hvorslev

K  = 0.056 cm/sec y0 = 0.1561 m

AQUIFER DATA

Saturated Thickness:  6.62 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW1-17)

Initial Displacement:  0.3744 m
Static Water Column Height:  6.62 m
Total Well Penetration Depth:  6.62 m
Screen Length:  3. m
Casing Radius:  0.0254 m
Well Radius:  0.1016 m
Gravel Pack Porosity:  0.3
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MW1-17 Rising Head Test 2
Prepared By:

GHD
Prepared For:

Rice Commercial Group LTD
Project:  

11139891
Location:  

Mill Road and McCowan Road

Data Set:  \...\MW1-17 Rising 2.aqt
Date:  10/11/18 Time:  15:30:52

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 0.03487 cm/sec y0 = 0.198 m

AQUIFER DATA

Saturated Thickness:  6.62 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW1-17)

Initial Displacement:  0.331 m
Static Water Column Height:  6.62 m
Total Well Penetration Depth:  6.62 m
Screen Length:  3. m
Casing Radius:  0.0254 m
Well Radius:  0.1016 m
Gravel Pack Porosity:  0.3
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MW1-17 Rising Head Test 1
Prepared By:

GHD
Prepared For:

Rice Commercial Group LTD
Project:  

11139891
Location:  

Mill Road and McCowan Road

Data Set:  \...\MW1-17 Rising 1 - Hvorslev.aqt
Date:  10/11/18 Time:  15:29:46

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Hvorslev

K  = 0.08606 cm/sec y0 = 0.3494 m

AQUIFER DATA

Saturated Thickness:  6.62 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW1-17)

Initial Displacement:  0.3451 m
Static Water Column Height:  6.62 m
Total Well Penetration Depth:  6.62 m
Screen Length:  3. m
Casing Radius:  0.0254 m
Well Radius:  0.1016 m
Gravel Pack Porosity:  0.3
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MW2-17 Falling Head Test
Prepared By:

GHD
Prepared For:

Rice Commercial Group LTD
Project:  

11139891
Location:  

Mill Road and McCowan Road

Data Set:  I:\...\MW2-17 Falling.aqt
Date:  07/13/18 Time:  15:06:53

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 0.03533 cm/sec y0 = 0.2632 m

AQUIFER DATA

Saturated Thickness:  4.72 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW2-17)

Initial Displacement:  0.4793 m
Static Water Column Height:  4.72 m
Total Well Penetration Depth:  4.72 m
Screen Length:  3.2 m
Casing Radius:  0.0254 m
Well Radius:  0.1016 m
Gravel Pack Porosity:  0.3
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MW2-17 Falling Head Test
Prepared By:

GHD
Prepared For:

Rice Commercial Group LTD
Project:  

11139891
Location:  

Mill Road and McCowan Road

Data Set:  G:\...\MW2-17 Falling - Hvorslev.aqt
Date:  10/16/18 Time:  13:26:04

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Hvorslev

K  = 0.04879 cm/sec y0 = 0.2591 m

AQUIFER DATA

Saturated Thickness:  4.72 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW2-17)

Initial Displacement:  0.4793 m
Static Water Column Height:  4.72 m
Total Well Penetration Depth:  4.72 m
Screen Length:  3.2 m
Casing Radius:  0.0254 m
Well Radius:  0.1016 m
Gravel Pack Porosity:  0.3
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MW2-17 Rising Head Test
Prepared By:

GHD
Prepared For:

Rice Commercial Group LTD
Project:  

11139891
Location:  

Mill Road and McCowan Road

Data Set:  I:\...\MW2-17 Rising.aqt
Date:  07/13/18 Time:  15:07:34

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 0.03572 cm/sec y0 = 0.3897 m

AQUIFER DATA

Saturated Thickness:  4.72 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW2-17)

Initial Displacement:  0.4418 m
Static Water Column Height:  4.72 m
Total Well Penetration Depth:  4.72 m
Screen Length:  3.2 m
Casing Radius:  0.0254 m
Well Radius:  0.1016 m
Gravel Pack Porosity:  0.3
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MW2-17 Rising Head Test
Prepared By:

GHD
Prepared For:

Rice Commercial Group LTD
Project:  

11139891
Location:  

Mill Road and McCowan Road

Data Set:  I:\...\MW2-17 Rising - Hvorslev.aqt
Date:  07/13/18 Time:  15:07:15

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Hvorslev

K  = 0.05129 cm/sec y0 = 0.3887 m

AQUIFER DATA

Saturated Thickness:  4.72 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW2-17)

Initial Displacement:  0.4418 m
Static Water Column Height:  4.72 m
Total Well Penetration Depth:  4.72 m
Screen Length:  3.2 m
Casing Radius:  0.0254 m
Well Radius:  0.1016 m
Gravel Pack Porosity:  0.3
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MW3-17 Rising Head Test
Prepared By:

GHD
Prepared For:

Rice Commercial Group LTD
Project:  

11139891
Location:  

Mill Road and McCowan Road

Data Set:  I:\...\MW3-17 Rising.aqt
Date:  07/13/18 Time:  15:08:40

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice

K  = 0.002266 cm/sec y0 = 0.1031 m

AQUIFER DATA

Saturated Thickness:  3.89 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW3-17)

Initial Displacement:  0.3791 m
Static Water Column Height:  3.89 m
Total Well Penetration Depth:  3.89 m
Screen Length:  3. m
Casing Radius:  0.0254 m
Well Radius:  0.1016 m
Gravel Pack Porosity:  0.3
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MW3-17 Rising Head Test
Prepared By:

GHD
Prepared For:

Rice Commercial Group LTD
Project:  

11139891
Location:  

Mill Road and McCowan Road

Data Set:  G:\...\MW3-17 Rising - Hvorslev.aqt
Date:  10/16/18 Time:  14:14:43

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Hvorslev

K  = 0.003333 cm/sec y0 = 0.1018 m

AQUIFER DATA

Saturated Thickness:  3.89 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW3-17)

Initial Displacement:  0.3791 m
Static Water Column Height:  3.89 m
Total Well Penetration Depth:  3.89 m
Screen Length:  3. m
Casing Radius:  0.0254 m
Well Radius:  0.1016 m
Gravel Pack Porosity:  0.3
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MAXXAM JOB #: B7S1850
Received: 2017/12/13, 08:37

CERTIFICATE OF ANALYSIS

Your P.O. #: 73509652
Your Project #: 11139891-2.2.6
Your C.O.C. #: 642489-01-01

Report Date: 2018/01/02
Report #: R4926418

Version: 2 - Final

Attention: 11139891-2.2.6  Distribution

GHD Limited
651 Colby Dr
Waterloo, ON
N2V 1C2

Sample Matrix: Water
# Samples Received: 2

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SM 22 2320 B mCAM SOP-004482017/12/15N/A2Alkalinity

APHA 4500-CO2 DCAM SOP-001022017/12/18N/A2Carbonate, Bicarbonate and Hydroxide

EPA 325.2 mCAM SOP-004632017/12/15N/A2Chloride by Automated Colourimetry

SM 22 2120C mCAM SOP-004122017/12/15N/A2Colour

OMOE E3015 mCAM SOP-004572017/12/15N/A2Free (WAD) Cyanide

SM 22 5310 B mCAM SOP-004462017/12/15N/A2Dissolved Organic Carbon (DOC) (1)

SM 22 4500-F C mCAM SOP-004492017/12/152017/12/142Fluoride

SM 2340 BCAM SOP
00102/00408/00447

2017/12/15N/A2Hardness (calculated as CaCO3)

EPA 6020B mCAM SOP-004472017/12/15N/A2Dissolved Metals by ICPMS

EPA 6020B mCAM SOP-004472017/12/19N/A2Total Metals Analysis by ICPMS

2017/12/18N/A2Ion Balance (% Difference)

MOE E3407CAM SOP-005512017/12/13N/A2Total Coliforms/ E. coli, CFU/100mL

EPA GS I-2522-90 mCAM SOP-004412017/12/18N/A2Total Ammonia-N

SM 22 4500-NO3I/NO2BCAM SOP-004402017/12/16N/A2Nitrate (NO3) and Nitrite (NO2) in Water (2)

2017/12/18N/A2Organic Nitrogen

SM 4500H+ B mCAM SOP-004132017/12/15N/A2pH

Field pH Meter2017/12/13N/A2Field pH (3)

EPA 365.1 mCAM SOP-004612017/12/15N/A2Orthophosphate

EPA 375.4 mCAM SOP-004642017/12/15N/A2Sulphate by Automated Colourimetry

SM 22 4500-S G mCAM SOP-004552017/12/19N/A2Sulphide

SM 22 2540C mCAM SOP-004282017/12/142017/12/142Total Dissolved Solids

Field Thermometer2017/12/13N/A2Field Temperature (3)

OMOE E3516 mCAM SOP-009382017/12/182017/12/152Total Kjeldahl Nitrogen in Water

SM 22 4500 P B H mCAM SOP-004072017/12/182017/12/152Total Phosphorus (Colourimetric)

SM 22 2540D mCAM SOP-004282017/12/152017/12/151Total Suspended Solids

SM 22 2540D mCAM SOP-004282017/12/142017/12/141Low Level Total Suspended Solids

SM 22 2130 B mCAM SOP-004172017/12/14N/A2Turbidity

2018/01/022017/12/132Un-ionized Ammonia

Remarks:

Page 1 of 14

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca
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MAXXAM JOB #: B7S1850
Received: 2017/12/13, 08:37

CERTIFICATE OF ANALYSIS

Your P.O. #: 73509652
Your Project #: 11139891-2.2.6
Your C.O.C. #: 642489-01-01

Report Date: 2018/01/02
Report #: R4926418

Version: 2 - Final

Attention: 11139891-2.2.6  Distribution

GHD Limited
651 Colby Dr
Waterloo, ON
N2V 1C2

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Maxxam Analytics Inc.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Tanya Fidlin, Project Manager
Email: tfidlin@maxxam.ca
Phone# (905)817-5700
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
Page 2 of 14

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca



DRAFT 
Maxxam Job #: B7S1850
Report Date: 2018/01/02

GHD Limited
Client Project #: 11139891-2.2.6
Your P.O. #: 73509652
Sampler Initials: SH

RESULTS OF ANALYSES OF  WATER

(1) Due to a high concentration of NOx, the sample required dilution.  The detection limit was adjusted accordingly.

ND = Not detected

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

53162170.103.6753157540.107.46mg/LNitrate + Nitrite (N)

53162170.103.4953157540.107.44mg/LNitrate (N)

53162170.0100.18053157540.0100.012mg/LNitrite (N)

53167441.06.853167441.013mg/LDissolved Chloride (Cl)

53167381.048053167381.0330mg/LAlkalinity (Total as CaCO3)

53178071ND53178071NDug/LWAD Cyanide (Free)

53138410.1140053138410.111NTUTurbidity

53234840.020ND53234840.020NDmg/LSulphide

53167451.02953167451.028mg/LDissolved Sulphate (SO4)

531775450240053161703510mg/LTotal Suspended Solids

53181990.21.253181990.040.20mg/LTotal Phosphorus

53167317.7353167317.86pHpH

53167550.010ND53167550.010NDmg/LOrthophosphate (P)

53162070.502.253162070.501.4mg/LDissolved Organic Carbon

53182130.201.353182130.50    ND (1)mg/LTotal Kjeldahl Nitrogen (TKN)

53167430.10ND53167430.10NDmg/LFluoride (F-)

531552010430531552010325mg/LTotal Dissolved Solids

53160582ND53160582NDTCUColour

53181100.0500.1253181100.050NDmg/LTotal Ammonia-N

Inorganics

ONSITE6.89ONSITE7.07pHField pH

ONSITEN/A7.74ONSITEN/A8.13CelciusField Temperature

Field Measurements

53133530.0005ND53133530.0005NDmg/LTotal Un-ionized Ammonia

53134590.101.253134590.10NDmg/LTotal Organic Nitrogen

5313483N/A2.815313483N/A4.48%Ion Balance (% Difference)

53134441.048053134441.0360mg/LHardness (CaCO3)

53134821.02.453134821.02.3mg/LCarb. Alkalinity (calc. as CaCO3)

53134821.047053134821.0330mg/LBicarb. Alkalinity (calc. as CaCO3)

Calculated Parameters

QC BatchRDL
GW-11139891-121217

-SH-002
QC BatchRDL

GW-11139891-121217
-SH-001

UNITS

642489-01-01642489-01-01COC Number

2017/12/12
 14:20

2017/12/12
 11:35

Sampling Date

FTB412FTB411Maxxam ID

Page 3 of 14

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca



DRAFT 
Maxxam Job #: B7S1850
Report Date: 2018/01/02

GHD Limited
Client Project #: 11139891-2.2.6
Your P.O. #: 73509652
Sampler Initials: SH

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

ND = Not detected

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

53213121.01.4ug/LTotal Zirconium (Zr)

53213125.068ug/LTotal Zinc (Zn)

53213120.507.9ug/LTotal Vanadium (V)

53213120.100.63ug/LTotal Uranium (U)

53213121.01.1ug/LTotal Tungsten (W)

53213120.0500.082ug/LTotal Thallium (Tl)

53213121006800ug/LTotal Sodium (Na)

5315702100600053157021005900ug/LDissolved Sodium (Na)

53213120.10NDug/LTotal Silver (Ag)

53213122.0NDug/LTotal Selenium (Se)

5315702200120053157022001200ug/LDissolved Potassium (K)

5321312100360ug/LTotal Phosphorus (P)

53213121.08.9ug/LTotal Nickel (Ni)

53213120.501.4ug/LTotal Molybdenum (Mo)

53213122.0310ug/LTotal Manganese (Mn)

5315702502000053157025020000ug/LDissolved Magnesium (Mg)

53213120.503.9ug/LTotal Lead (Pb)

53213121006700ug/LTotal Iron (Fe)

53213121.012ug/LTotal Copper (Cu)

53213120.505.0ug/LTotal Cobalt (Co)

53213125.025ug/LTotal Chromium (Cr)

53157022001100005315702200110000ug/LDissolved Calcium (Ca)

53213120.10NDug/LTotal Cadmium (Cd)

53213121022ug/LTotal Boron (B)

53213120.50NDug/LTotal Beryllium (Be)

53213122.081ug/LTotal Barium (Ba)

53213121.01.9ug/LTotal Arsenic (As)

53213120.50NDug/LTotal Antimony (Sb)

53213125.02700ug/LTotal Aluminum (Al)

Metals

QC BatchRDL
GW-11139891-121217

-SH-001
Lab-Dup

QC BatchRDL
GW-11139891-121217

-SH-001
UNITS

642489-01-01642489-01-01COC Number

2017/12/12
 11:35

2017/12/12
 11:35

Sampling Date

FTB411FTB411Maxxam ID
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DRAFT 
Maxxam Job #: B7S1850
Report Date: 2018/01/02

GHD Limited
Client Project #: 11139891-2.2.6
Your P.O. #: 73509652
Sampler Initials: SH

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

ND = Not detected

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

53213121.08.8ug/LTotal Zirconium (Zr)

53213125.0100ug/LTotal Zinc (Zn)

53213120.5043ug/LTotal Vanadium (V)

53213120.102.4ug/LTotal Uranium (U)

53213121.02.3ug/LTotal Tungsten (W)

53213120.0500.26ug/LTotal Thallium (Tl)

53213121008800ug/LTotal Sodium (Na)

53157021006500ug/LDissolved Sodium (Na)

53213120.10NDug/LTotal Silver (Ag)

53213122.0NDug/LTotal Selenium (Se)

53157022002300ug/LDissolved Potassium (K)

53213121002000ug/LTotal Phosphorus (P)

53213121.042ug/LTotal Nickel (Ni)

53213120.5015ug/LTotal Molybdenum (Mo)

53213122.01300ug/LTotal Manganese (Mn)

53157025033000ug/LDissolved Magnesium (Mg)

53213120.5015ug/LTotal Lead (Pb)

532131210055000ug/LTotal Iron (Fe)

53213121.051ug/LTotal Copper (Cu)

53213120.5014ug/LTotal Cobalt (Co)

53213125.0430ug/LTotal Chromium (Cr)

5315702200140000ug/LDissolved Calcium (Ca)

53213120.100.17ug/LTotal Cadmium (Cd)

53213121038ug/LTotal Boron (B)

53213120.500.90ug/LTotal Beryllium (Be)

53213122.0320ug/LTotal Barium (Ba)

53213121.06.4ug/LTotal Arsenic (As)

53213120.50NDug/LTotal Antimony (Sb)

53213122523000ug/LTotal Aluminum (Al)

Metals

QC BatchRDL
GW-11139891-121217

-SH-002
UNITS

642489-01-01COC Number

2017/12/12
 14:20

Sampling Date

FTB412Maxxam ID
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DRAFT 
Maxxam Job #: B7S1850
Report Date: 2018/01/02

GHD Limited
Client Project #: 11139891-2.2.6
Your P.O. #: 73509652
Sampler Initials: SH

MICROBIOLOGY (WATER)

(1) NDOGN: No data due to overgrowth.  Total coliforms and / or E.coli not detected

QC Batch = Quality Control Batch

5313848    NDOGN (1)    NDOGN (1)CFU/100mLEscherichia coli

5313848    NDOGN (1)    NDOGN (1)CFU/100mLTotal Coliforms

5313848    NDOGN (1)    NDOGN (1)CFU/100mLBackground

Microbiological

QC Batch
GW-11139891-121217

-SH-002
GW-11139891-121217

-SH-001
UNITS

642489-01-01642489-01-01COC Number

2017/12/12
 14:20

2017/12/12
 11:35

Sampling Date

FTB412FTB411Maxxam ID
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DRAFT 
Maxxam Job #: B7S1850
Report Date: 2018/01/02

GHD Limited
Client Project #: 11139891-2.2.6
Your P.O. #: 73509652
Sampler Initials: SH

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FTB411 Collected: 2017/12/12
Sample ID: GW-11139891-121217-SH-001

Matrix: Water
Shipped:

Received: 2017/12/13

Surinder Rai2017/12/15N/A5316738ATAlkalinity

Automated Statchk2017/12/18N/A5313482CALCCarbonate, Bicarbonate and Hydroxide

Deonarine Ramnarine2017/12/15N/A5316744KONEChloride by Automated Colourimetry

Viorica Rotaru2017/12/15N/A5316058SPECColour

Xuanhong Qiu2017/12/15N/A5317807SKAL/CNFree (WAD) Cyanide

Anastasia Hamanov2017/12/15N/A5316207TOCV/NDIRDissolved Organic Carbon (DOC)

Surinder Rai2017/12/152017/12/145316743ISEFluoride

Automated Statchk2017/12/15N/A5313444Hardness (calculated as CaCO3)

Prempal Bhatti2017/12/15N/A5315702ICP/MSDissolved Metals by ICPMS

Prempal Bhatti2017/12/19N/A5321312ICP/MSTotal Metals Analysis by ICPMS

Automated Statchk2017/12/18N/A5313483CALCIon Balance (% Difference)

Farhana Rahman2017/12/13N/A5313848PLTotal Coliforms/ E. coli, CFU/100mL

Sarabjit Raina2017/12/18N/A5318110LACH/NH4Total Ammonia-N

Chandra Nandlal2017/12/16N/A5315754LACHNitrate (NO3) and Nitrite (NO2) in Water

Automated Statchk2017/12/18N/A5313459CALCOrganic Nitrogen

Surinder Rai2017/12/15N/A5316731ATpH

Tanya Fidlin2017/12/13N/AONSITEPHField pH

Alina Dobreanu2017/12/15N/A5316755KONEOrthophosphate

Alina Dobreanu2017/12/15N/A5316745KONESulphate by Automated Colourimetry

Tahir Anwar2017/12/19N/A5323484ISE/SSulphide

Arpan Shah2017/12/142017/12/145315520BALTotal Dissolved Solids

Tanya Fidlin2017/12/13N/AONSITEPHField pH

Bramdeo Motiram2017/12/182017/12/155318213SKALTotal Kjeldahl Nitrogen in Water

Amanpreet Sappal2017/12/182017/12/155318199LACH/PTotal Phosphorus (Colourimetric)

Bansari Ray2017/12/142017/12/145316170BALLow Level Total Suspended Solids

Tahir Anwar2017/12/14N/A5313841ATTurbidity

Automated Statchk2018/01/022018/01/025313353CALC/NH3Un-ionized Ammonia

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FTB411 Dup Collected: 2017/12/12
Sample ID: GW-11139891-121217-SH-001

Matrix: Water
Shipped:

Received: 2017/12/13

Prempal Bhatti2017/12/15N/A5315702ICP/MSDissolved Metals by ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FTB412 Collected: 2017/12/12
Sample ID: GW-11139891-121217-SH-002

Matrix: Water
Shipped:

Received: 2017/12/13

Surinder Rai2017/12/15N/A5316738ATAlkalinity

Automated Statchk2017/12/18N/A5313482CALCCarbonate, Bicarbonate and Hydroxide

Deonarine Ramnarine2017/12/15N/A5316744KONEChloride by Automated Colourimetry

Viorica Rotaru2017/12/15N/A5316058SPECColour
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DRAFT 
Maxxam Job #: B7S1850
Report Date: 2018/01/02

GHD Limited
Client Project #: 11139891-2.2.6
Your P.O. #: 73509652
Sampler Initials: SH

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FTB412 Collected: 2017/12/12
Sample ID: GW-11139891-121217-SH-002

Matrix: Water
Shipped:

Received: 2017/12/13

Xuanhong Qiu2017/12/15N/A5317807SKAL/CNFree (WAD) Cyanide

Anastasia Hamanov2017/12/15N/A5316207TOCV/NDIRDissolved Organic Carbon (DOC)

Surinder Rai2017/12/152017/12/145316743ISEFluoride

Automated Statchk2017/12/15N/A5313444Hardness (calculated as CaCO3)

Prempal Bhatti2017/12/15N/A5315702ICP/MSDissolved Metals by ICPMS

Prempal Bhatti2017/12/19N/A5321312ICP/MSTotal Metals Analysis by ICPMS

Automated Statchk2017/12/18N/A5313483CALCIon Balance (% Difference)

Farhana Rahman2017/12/13N/A5313848PLTotal Coliforms/ E. coli, CFU/100mL

Sarabjit Raina2017/12/18N/A5318110LACH/NH4Total Ammonia-N

Chandra Nandlal2017/12/16N/A5316217LACHNitrate (NO3) and Nitrite (NO2) in Water

Automated Statchk2017/12/18N/A5313459CALCOrganic Nitrogen

Surinder Rai2017/12/15N/A5316731ATpH

Tanya Fidlin2017/12/13N/AONSITEPHField pH

Alina Dobreanu2017/12/15N/A5316755KONEOrthophosphate

Alina Dobreanu2017/12/15N/A5316745KONESulphate by Automated Colourimetry

Tahir Anwar2017/12/19N/A5323484ISE/SSulphide

Arpan Shah2017/12/142017/12/145315520BALTotal Dissolved Solids

Tanya Fidlin2017/12/13N/AONSITEPHField pH

Bramdeo Motiram2017/12/182017/12/155318213SKALTotal Kjeldahl Nitrogen in Water

Amanpreet Sappal2017/12/182017/12/155318199LACH/PTotal Phosphorus (Colourimetric)

Bansari Ray2017/12/152017/12/155317754BALTotal Suspended Solids

Tahir Anwar2017/12/14N/A5313841ATTurbidity

Brad Newman2018/01/022018/01/025313353CALC/NH3Un-ionized Ammonia
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DRAFT 
Maxxam Job #: B7S1850
Report Date: 2018/01/02

GHD Limited
Client Project #: 11139891-2.2.6
Your P.O. #: 73509652
Sampler Initials: SH

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

-1.3°CPackage 1

Revised Report (2018/01/02): Unionized Ammonia has been included in this report.

Results relate only to the items tested.
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DRAFT GHD Limited
Client Project #: 11139891-2.2.6
Your P.O. #: 73509652
Sampler Initials: SH

Maxxam Job #: B7S1850
Report Date: 2018/01/02

QUALITY ASSURANCE REPORT

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSPIKED BLANKMatrix Spike

20     0.54 (1)NTUND, RDL=0.185 - 1151012017/12/14Turbidity5313841

90 - 1109525     NC (1)mg/LND, RDL=102017/12/14Total Dissolved Solids5315520

20     1.6 (3)ug/LND, RDL=20080 - 1209880 - 120     NC (2)2017/12/15Dissolved Calcium (Ca)5315702

20     1.4 (3)ug/LND, RDL=5080 - 1209680 - 120     97 (2)2017/12/15Dissolved Magnesium (Mg)5315702

20     3.4 (3)ug/LND, RDL=20080 - 1209880 - 120     101 (2)2017/12/15Dissolved Potassium (K)5315702

20     1.7 (3)ug/LND, RDL=10080 - 1209780 - 120     95 (2)2017/12/15Dissolved Sodium (Na)5315702

20     1.5 (1)mg/LND, RDL=0.1080 - 1209680 - 120942017/12/16Nitrate (N)5315754

20     NC (1)mg/L
ND,

RDL=0.010
80 - 12010580 - 120962017/12/16Nitrite (N)5315754

25     NC (1)TCUND,RDL=280 - 1201012017/12/15Colour5316058

85 - 1159525     4.3 (1)mg/LND,RDL=12017/12/14Total Suspended Solids5316170

20     0.12 (1)mg/LND, RDL=0.5080 - 1209980 - 120972017/12/14Dissolved Organic Carbon5316207

20     4.7 (1)mg/LND, RDL=0.1080 - 1208680 - 120NC2017/12/16Nitrate (N)5316217

20     NC (1)mg/L
ND,

RDL=0.010
80 - 12010880 - 1201002017/12/16Nitrite (N)5316217

N/A     1.1 (1)98 - 1031022017/12/15pH5316731

20     5.4 (1)mg/LND, RDL=1.085 - 115962017/12/15Alkalinity (Total as CaCO3)5316738

20     1.4 (1)mg/LND, RDL=0.1080 - 12010480 - 120942017/12/15Fluoride (F-)5316743

20     0.16 (1)mg/LND, RDL=1.080 - 12010380 - 120NC2017/12/15Dissolved Chloride (Cl)5316744

20     1.0 (1)mg/LND, RDL=1.080 - 12010475 - 125NC2017/12/15Dissolved Sulphate (SO4)5316745

25     0.57 (1)mg/L
ND,

RDL=0.010
80 - 1209975 - 1251002017/12/15Orthophosphate (P)5316755

85 - 11510025     0 (1)mg/LND, RDL=102017/12/15Total Suspended Solids5317754

20     NC (1)ug/LND,RDL=180 - 12010980 - 1201072017/12/15WAD Cyanide (Free)5317807

20     NC (1)mg/L
ND,

RDL=0.050
85 - 1159980 - 120982017/12/18Total Ammonia-N5318110

80 - 1209620     NC (1)mg/L
ND,

RDL=0.004
80 - 1209680 - 120912017/12/18Total Phosphorus5318199

80 - 12010020     NC (1)mg/LND, RDL=0.1080 - 1209980 - 1201042017/12/18Total Kjeldahl Nitrogen (TKN)5318213

20     6.3 (1)ug/LND, RDL=5.080 - 1209680 - 120982017/12/19Total Aluminum (Al)5321312

ug/LND, RDL=0.5080 - 12010180 - 1201052017/12/19Total Antimony (Sb)5321312
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DRAFT GHD Limited
Client Project #: 11139891-2.2.6
Your P.O. #: 73509652
Sampler Initials: SH

Maxxam Job #: B7S1850
Report Date: 2018/01/02

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSPIKED BLANKMatrix Spike

ug/LND, RDL=1.080 - 1209980 - 1201032017/12/19Total Arsenic (As)5321312

20     9.5 (1)ug/LND, RDL=2.080 - 1209880 - 120982017/12/19Total Barium (Ba)5321312

ug/LND, RDL=0.5080 - 12010380 - 1201012017/12/19Total Beryllium (Be)5321312

ug/LND, RDL=1080 - 1209780 - 120922017/12/19Total Boron (B)5321312

20     NC (1)ug/LND, RDL=0.1080 - 12010380 - 1201042017/12/19Total Cadmium (Cd)5321312

20     NC (1)ug/LND, RDL=5.080 - 1209480 - 120962017/12/19Total Chromium (Cr)5321312

ug/LND, RDL=0.5080 - 1209980 - 120992017/12/19Total Cobalt (Co)5321312

20     NC (1)ug/LND, RDL=1.080 - 12010180 - 120982017/12/19Total Copper (Cu)5321312

20     NC (1)ug/LND, RDL=10080 - 1209980 - 120982017/12/19Total Iron (Fe)5321312

20     NC (1)ug/LND, RDL=0.5080 - 1209980 - 1201012017/12/19Total Lead (Pb)5321312

20     1.3 (1)ug/LND, RDL=2.080 - 1209980 - 1201002017/12/19Total Manganese (Mn)5321312

ug/LND, RDL=0.5080 - 1209380 - 120972017/12/19Total Molybdenum (Mo)5321312

20     1.2 (1)ug/LND, RDL=1.080 - 1209680 - 120962017/12/19Total Nickel (Ni)5321312

ug/LND, RDL=10080 - 12010480 - 1201012017/12/19Total Phosphorus (P)5321312

ug/LND, RDL=2.080 - 12010380 - 1201052017/12/19Total Selenium (Se)5321312

ug/LND, RDL=0.1080 - 1209980 - 1201012017/12/19Total Silver (Ag)5321312

20     2.2 (1)ug/L280, RDL=10080 - 1209680 - 120NC2017/12/19Total Sodium (Na)5321312

ug/L
ND,

RDL=0.050
80 - 1209680 - 120982017/12/19Total Thallium (Tl)5321312

ug/LND, RDL=1.080 - 12010080 - 1201042017/12/19Total Tungsten (W)5321312

ug/LND, RDL=0.1080 - 12010080 - 1201012017/12/19Total Uranium (U)5321312

ug/LND, RDL=0.5080 - 1209380 - 120972017/12/19Total Vanadium (V)5321312

20     NC (1)ug/LND, RDL=5.080 - 12010380 - 1201022017/12/19Total Zinc (Zn)5321312

ug/LND, RDL=1.080 - 1209780 - 1201002017/12/19Total Zirconium (Zr)5321312
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DRAFT GHD Limited
Client Project #: 11139891-2.2.6
Your P.O. #: 73509652
Sampler Initials: SH

Maxxam Job #: B7S1850
Report Date: 2018/01/02

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits% RecoveryQC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

QC StandardRPDMethod BlankSPIKED BLANKMatrix Spike

20     NC (1)mg/L
ND,

RDL=0.020
80 - 1209080 - 120862017/12/19Sulphide5323484

(4) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

(3) Duplicate Parent ID [FTB411-07]

(2) Matrix Spike Parent ID [FTB411-07]

(1) Duplicate Parent ID

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

N/A = Not Applicable
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DRAFT 
Maxxam Job #: B7S1850
Report Date: 2018/01/02

GHD Limited
Client Project #: 11139891-2.2.6
Your P.O. #: 73509652
Sampler Initials: SH

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Brad Newman, Scientific Service Specialist

Cristina Carriere, Scientific Service Specialist

Farhana Rahman

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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DRAFT 
MAXXAM JOB #: B8E4117
Received: 2018/06/12, 15:00

CERTIFICATE OF ANALYSIS

Your P.O. #: 73511983
Your Project #: 11139891-2.2.5
Your C.O.C. #: 668371-01-01

Report Date: 2018/06/25
Report #: R5265113

Version: 1 - Final

Attention:
11139891-2.2.5 - PO - 73511983

GHD Limited
455 Phillip St
Waterloo, ON
CANADA          N2L 3X2

Sample Matrix: Water
# Samples Received: 7

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPA 8270D mCAM SOP-003012018/06/18N/A6Methylnaphthalene Sum

EPA 8260C m2018/06/19N/A71,3-Dichloropropene Sum

EPA 325.2 mCAM SOP-004632018/06/18N/A6Chloride by Automated Colourimetry

EPA 7199 mCAM SOP-004362018/06/18N/A6Chromium (VI) in Water

OMOE E3015 mCAM SOP-004572018/06/18N/A6Free (WAD) Cyanide

CCME PHC-CWS mCAM SOP-003152018/06/22N/A1Petroleum Hydro. CCME F1 & BTEX in Water

CCME PHC-CWS mCAM SOP-003162018/06/172018/06/166Petroleum Hydrocarbons F2-F4 in Water (1)

EPA 7470A mCAM SOP-004532018/06/182018/06/186Mercury

EPA 6020B mCAM SOP-004472018/06/18N/A6Dissolved Metals by ICPMS

EPA 8270D mCAM SOP-003182018/06/162018/06/166PAH Compounds in Water by GC/MS (SIM)

EPA 8260C mCAM SOP-002302018/06/18N/A6Volatile Organic Compounds and F1 PHCs

EPA 8260C mCAM SOP-002282018/06/18N/A1Volatile Organic Compounds in Water

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.
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DRAFT 
MAXXAM JOB #: B8E4117
Received: 2018/06/12, 15:00

CERTIFICATE OF ANALYSIS

Your P.O. #: 73511983
Your Project #: 11139891-2.2.5
Your C.O.C. #: 668371-01-01

Report Date: 2018/06/25
Report #: R5265113

Version: 1 - Final

Attention:
11139891-2.2.5 - PO - 73511983

GHD Limited
455 Phillip St
Waterloo, ON
CANADA          N2L 3X2

(1) All CCME PHC results met required criteria unless otherwise stated in the report. The CWS PHC methods employed by Maxxam conform to all prescribed elements of the
reference method and performance based elements have been validated. All modifications have been validated and proven equivalent following “Alberta Environment’s
Interpretation of the Reference Method for the Canada-Wide Standard for Petroleum Hydrocarbons in Soil Validation of Performance-Based Alternative Methods September
2003”.  Documentation is available upon request. Modifications from Reference Method for the Canada-wide Standard for Petroleum Hydrocarbons in Soil-Tier 1 Method:
F2/F3/F4 data reported using validated cold solvent extraction instead of Soxhlet extraction.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Tanya Fidlin, Project Manager
Email: tfidlin@maxxam.ca
Phone# (905)817-5700
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

RESULTS OF ANALYSES OF  WATER

ND = Not detected

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

55846341.04.4mg/LDissolved Chloride (Cl)

55856531NDug/LWAD Cyanide (Free)

Inorganics

QC BatchRDL
GW-11139891-061118

-NC-006
UNITS

668371-01-01COC Number

2018/06/11
 18:40

Sampling Date

GYI640Maxxam ID

ND = Not detected

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

55846341.07.13.55.211mg/LDissolved Chloride (Cl)

55856531NDNDNDNDug/LWAD Cyanide (Free)

Inorganics

QC BatchRDL
GW-11139891-061118

-NC-005
GW-11139891-061118

-NC-004
GW-11139891-061118

-NC-003
GW-11139891-061118

-NC-002
UNITS

668371-01-01668371-01-01668371-01-01668371-01-01COC Number

2018/06/11
 17:24

2018/06/11
 16:26

2018/06/11
 14:15

2018/06/11
 12:45

Sampling Date

GYI639GYI638GYI637GYI636Maxxam ID

ND = Not detected

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

55846341.011mg/LDissolved Chloride (Cl)

55856531ND55856531NDug/LWAD Cyanide (Free)

Inorganics

QC BatchRDL
GW-11139891-061118

-NC-001
Lab-Dup

QC BatchRDL
GW-11139891-061118

-NC-001
UNITS

668371-01-01668371-01-01COC Number

2018/06/11
 12:30

2018/06/11
 12:30

Sampling Date

GYI635GYI635Maxxam ID
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DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

ND = Not detected

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

55846315.06.6ND5.9ug/LDissolved Zinc (Zn)

55846310.50NDNDNDug/LDissolved Vanadium (V)

55846310.100.760.380.35ug/LDissolved Uranium (U)

55846310.050NDNDNDug/LDissolved Thallium (Tl)

5584631100680072007200ug/LDissolved Sodium (Na)

55846310.10NDNDNDug/LDissolved Silver (Ag)

55846312.0NDNDNDug/LDissolved Selenium (Se)

55846311.0NDNDNDug/LDissolved Nickel (Ni)

55846310.50ND0.66NDug/LDissolved Molybdenum (Mo)

55846310.50NDNDNDug/LDissolved Lead (Pb)

55846311.06.6ND6.0ug/LDissolved Copper (Cu)

55846310.50NDNDNDug/LDissolved Cobalt (Co)

55846315.0NDNDNDug/LDissolved Chromium (Cr)

55846310.10NDNDNDug/LDissolved Cadmium (Cd)

558463110NDNDNDug/LDissolved Boron (B)

55846310.50NDNDNDug/LDissolved Beryllium (Be)

55846312.0633736ug/LDissolved Barium (Ba)

55846311.0NDNDNDug/LDissolved Arsenic (As)

55846310.50NDNDNDug/LDissolved Antimony (Sb)

55854280.1NDNDNDug/LMercury (Hg)

55813910.50NDND0.57ug/LChromium (VI)

Metals

QC BatchRDL
GW-11139891-061118

-NC-003
GW-11139891-061118

-NC-002
GW-11139891-061118

-NC-001
UNITS

668371-01-01668371-01-01668371-01-01COC Number

2018/06/11
 14:15

2018/06/11
 12:45

2018/06/11
 12:30

Sampling Date

GYI637GYI636GYI635Maxxam ID
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DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

ND = Not detected

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

55846315.0ND55846315.06.5ug/LDissolved Zinc (Zn)

55846310.50ND55846310.50NDug/LDissolved Vanadium (V)

55846310.100.7755846310.100.75ug/LDissolved Uranium (U)

55846310.050ND55846310.050NDug/LDissolved Thallium (Tl)

5584631100510055846311006900ug/LDissolved Sodium (Na)

55846310.10ND55846310.10NDug/LDissolved Silver (Ag)

55846312.0ND55846312.0NDug/LDissolved Selenium (Se)

55846311.0ND55846311.0NDug/LDissolved Nickel (Ni)

55846310.500.6955846310.500.52ug/LDissolved Molybdenum (Mo)

55846310.50ND55846310.50NDug/LDissolved Lead (Pb)

55846311.0ND55846311.06.8ug/LDissolved Copper (Cu)

55846310.500.7455846310.50NDug/LDissolved Cobalt (Co)

55846315.0ND55846315.0NDug/LDissolved Chromium (Cr)

55846310.10ND55846310.10NDug/LDissolved Cadmium (Cd)

55846311011558463110NDug/LDissolved Boron (B)

55846310.50ND55846310.50NDug/LDissolved Beryllium (Be)

55846312.08355846312.064ug/LDissolved Barium (Ba)

55846311.0ND55846311.0NDug/LDissolved Arsenic (As)

55846310.50ND55846310.50NDug/LDissolved Antimony (Sb)

55854280.1NDug/LMercury (Hg)

55813910.50NDug/LChromium (VI)

Metals

QC BatchRDL
GW-11139891-061118

-NC-004
QC BatchRDL

GW-11139891-061118
-NC-003
Lab-Dup

UNITS

668371-01-01668371-01-01COC Number

2018/06/11
 16:26

2018/06/11
 14:15

Sampling Date

GYI638GYI637Maxxam ID
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DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

ND = Not detected

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

55846315.0NDNDug/LDissolved Zinc (Zn)

55846310.50NDNDug/LDissolved Vanadium (V)

55846310.100.580.79ug/LDissolved Uranium (U)

55846310.050NDNDug/LDissolved Thallium (Tl)

5584631100550013000ug/LDissolved Sodium (Na)

55846310.10NDNDug/LDissolved Silver (Ag)

55846312.0NDNDug/LDissolved Selenium (Se)

55846311.05.74.2ug/LDissolved Nickel (Ni)

55846310.507.917ug/LDissolved Molybdenum (Mo)

55846310.50NDNDug/LDissolved Lead (Pb)

55846311.0ND4.9ug/LDissolved Copper (Cu)

55846310.500.51NDug/LDissolved Cobalt (Co)

55846315.0NDNDug/LDissolved Chromium (Cr)

55846310.10NDNDug/LDissolved Cadmium (Cd)

558463110NDNDug/LDissolved Boron (B)

55846310.50NDNDug/LDissolved Beryllium (Be)

55846312.07457ug/LDissolved Barium (Ba)

55846311.0NDNDug/LDissolved Arsenic (As)

55846310.50NDNDug/LDissolved Antimony (Sb)

55854280.1NDND55854280.1NDug/LMercury (Hg)

55813910.50NDNDug/LChromium (VI)

Metals

QC BatchRDL
GW-11139891-061118

-NC-006
GW-11139891-061118

-NC-005
QC BatchRDL

GW-11139891-061118
-NC-004
Lab-Dup

UNITS

668371-01-01668371-01-01668371-01-01COC Number

2018/06/11
 18:40

2018/06/11
 17:24

2018/06/11
 16:26

Sampling Date

GYI640GYI639GYI638Maxxam ID
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DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

(2) Surrogate recovery may have been impacted by the amount of sediment that was present in sample.

(1) Surrogate recovery was below the lower control limit due to matrix interference.  This may represent a low bias in some results.

ND = Not detected

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

558435693879195%D8-Acenaphthylene

5584356    40 (2)    47 (1)6568%D14-Terphenyl (FS)

5584356929299103%D10-Anthracene

Surrogate Recovery (%)

55843560.050NDNDNDNDug/LPyrene

55843560.030NDNDNDNDug/LPhenanthrene

55843560.050NDNDNDNDug/LNaphthalene

55843560.050NDNDNDNDug/L2-Methylnaphthalene

55843560.050NDNDNDNDug/L1-Methylnaphthalene

55843560.050NDNDNDNDug/LIndeno(1,2,3-cd)pyrene

55843560.050NDNDNDNDug/LFluorene

55843560.050NDNDNDNDug/LFluoranthene

55843560.050NDNDNDNDug/LDibenz(a,h)anthracene

55843560.050NDNDNDNDug/LChrysene

55843560.050NDNDNDNDug/LBenzo(k)fluoranthene

55843560.050NDNDNDNDug/LBenzo(g,h,i)perylene

55843560.050NDNDNDNDug/LBenzo(b/j)fluoranthene

55843560.010NDNDNDNDug/LBenzo(a)pyrene

55843560.050NDNDNDNDug/LBenzo(a)anthracene

55843560.050NDNDNDNDug/LAnthracene

55843560.050NDNDNDNDug/LAcenaphthylene

55843560.050NDNDNDNDug/LAcenaphthene

Polyaromatic Hydrocarbons

55832540.071NDNDNDNDug/LMethylnaphthalene, 2-(1-)

Calculated Parameters

QC BatchRDL
GW-11139891-061118

-NC-004
GW-11139891-061118

-NC-003
GW-11139891-061118

-NC-002
GW-11139891-061118

-NC-001
UNITS

668371-01-01668371-01-01668371-01-01668371-01-01COC Number

2018/06/11
 16:26

2018/06/11
 14:15

2018/06/11
 12:45

2018/06/11
 12:30

Sampling Date

GYI638GYI637GYI636GYI635Maxxam ID

Page 7 of 27

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca



DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

(1) Surrogate recovery may have been impacted by the amount of sediment that was present in
sample.

ND = Not detected

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

558435693    27 (1)%D8-Acenaphthylene

5584356    36 (1)    29 (1)%D14-Terphenyl (FS)

558435689    36 (1)%D10-Anthracene

Surrogate Recovery (%)

55843560.050NDNDug/LPyrene

55843560.030NDNDug/LPhenanthrene

55843560.050NDNDug/LNaphthalene

55843560.050NDNDug/L2-Methylnaphthalene

55843560.050NDNDug/L1-Methylnaphthalene

55843560.050NDNDug/LIndeno(1,2,3-cd)pyrene

55843560.050NDNDug/LFluorene

55843560.050NDNDug/LFluoranthene

55843560.050NDNDug/LDibenz(a,h)anthracene

55843560.050NDNDug/LChrysene

55843560.050NDNDug/LBenzo(k)fluoranthene

55843560.050NDNDug/LBenzo(g,h,i)perylene

55843560.050NDNDug/LBenzo(b/j)fluoranthene

55843560.010NDNDug/LBenzo(a)pyrene

55843560.050NDNDug/LBenzo(a)anthracene

55843560.050NDNDug/LAnthracene

55843560.050NDNDug/LAcenaphthylene

55843560.050NDNDug/LAcenaphthene

Polyaromatic Hydrocarbons

55832540.071NDNDug/LMethylnaphthalene, 2-(1-)

Calculated Parameters

QC BatchRDL
GW-11139891-061118

-NC-006
GW-11139891-061118

-NC-005
UNITS

668371-01-01668371-01-01COC Number

2018/06/11
 18:40

2018/06/11
 17:24

Sampling Date

GYI640GYI639Maxxam ID
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DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

VOLATILE ORGANICS BY GC/MS (WATER)

ND = Not detected

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

55825360.50NDNDNDug/L1,1,1,2-Tetrachloroethane

55825360.50NDNDNDug/LStyrene

55825360.50NDNDNDug/LMethyl t-butyl ether (MTBE)

55825365.0NDNDNDug/LMethyl Isobutyl Ketone

558253610NDNDNDug/LMethyl Ethyl Ketone (2-Butanone)

55825362.0NDNDNDug/LMethylene Chloride(Dichloromethane)

55825361.0NDNDNDug/LHexane

55825360.20NDNDNDug/LEthylene Dibromide

55825360.20NDNDNDug/LEthylbenzene

55825360.40NDNDNDug/Ltrans-1,3-Dichloropropene

55825360.30NDNDNDug/Lcis-1,3-Dichloropropene

55825360.20NDNDNDug/L1,2-Dichloropropane

55825360.50NDNDNDug/Ltrans-1,2-Dichloroethylene

55825360.50NDNDNDug/Lcis-1,2-Dichloroethylene

55825360.20NDNDNDug/L1,1-Dichloroethylene

55825360.50NDNDNDug/L1,2-Dichloroethane

55825360.20NDNDNDug/L1,1-Dichloroethane

55825361.0NDNDNDug/LDichlorodifluoromethane (FREON 12)

55825360.50NDNDNDug/L1,4-Dichlorobenzene

55825360.50NDNDNDug/L1,3-Dichlorobenzene

55825360.50NDNDNDug/L1,2-Dichlorobenzene

55825360.50NDNDNDug/LDibromochloromethane

55825360.20NDNDNDug/LChloroform

55825360.20NDNDNDug/LChlorobenzene

55825360.20NDNDNDug/LCarbon Tetrachloride

55825360.50NDNDNDug/LBromomethane

55825361.0NDNDNDug/LBromoform

55825360.50NDNDNDug/LBromodichloromethane

55825360.20NDNDNDug/LBenzene

558253610NDNDNDug/LAcetone (2-Propanone)

Volatile Organics

55831970.50NDNDNDug/L1,3-Dichloropropene (cis+trans)

Calculated Parameters

QC BatchRDL
GW-11139891-061118

-NC-003
GW-11139891-061118

-NC-002
GW-11139891-061118

-NC-001
UNITS

668371-01-01668371-01-01668371-01-01COC Number

2018/06/11
 14:15

2018/06/11
 12:45

2018/06/11
 12:30

Sampling Date

GYI637GYI636GYI635Maxxam ID
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DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

VOLATILE ORGANICS BY GC/MS (WATER)

ND = Not detected

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5582536989898%D8-Toluene

558253699102100%D4-1,2-Dichloroethane

5582536989898%4-Bromofluorobenzene

Surrogate Recovery (%)

558253625NDNDNDug/LF1 (C6-C10) - BTEX

558253625NDNDNDug/LF1 (C6-C10)

55825360.20NDNDNDug/LTotal Xylenes

55825360.20NDNDNDug/Lo-Xylene

55825360.20NDNDNDug/Lp+m-Xylene

55825360.20NDNDNDug/LVinyl Chloride

55825360.50NDNDNDug/LTrichlorofluoromethane  (FREON 11)

55825360.20NDNDNDug/LTrichloroethylene

55825360.50NDNDNDug/L1,1,2-Trichloroethane

55825360.20NDNDNDug/L1,1,1-Trichloroethane

55825360.20NDNDNDug/LToluene

55825360.20NDNDNDug/LTetrachloroethylene

55825360.50NDNDNDug/L1,1,2,2-Tetrachloroethane

QC BatchRDL
GW-11139891-061118

-NC-003
GW-11139891-061118

-NC-002
GW-11139891-061118

-NC-001
UNITS

668371-01-01668371-01-01668371-01-01COC Number

2018/06/11
 14:15

2018/06/11
 12:45

2018/06/11
 12:30

Sampling Date

GYI637GYI636GYI635Maxxam ID
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DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

VOLATILE ORGANICS BY GC/MS (WATER)

ND = Not detected

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

55825360.50NDNDNDug/L1,1,1,2-Tetrachloroethane

55825360.50NDNDNDug/LStyrene

55825360.50NDNDNDug/LMethyl t-butyl ether (MTBE)

55825365.0NDNDNDug/LMethyl Isobutyl Ketone

558253610NDNDNDug/LMethyl Ethyl Ketone (2-Butanone)

55825362.0NDNDNDug/LMethylene Chloride(Dichloromethane)

55825361.0NDNDNDug/LHexane

55825360.20NDNDNDug/LEthylene Dibromide

55825360.20NDNDNDug/LEthylbenzene

55825360.40NDNDNDug/Ltrans-1,3-Dichloropropene

55825360.30NDNDNDug/Lcis-1,3-Dichloropropene

55825360.20NDNDNDug/L1,2-Dichloropropane

55825360.50NDNDNDug/Ltrans-1,2-Dichloroethylene

55825360.50NDNDNDug/Lcis-1,2-Dichloroethylene

55825360.20NDNDNDug/L1,1-Dichloroethylene

55825360.50NDNDNDug/L1,2-Dichloroethane

55825360.20NDNDNDug/L1,1-Dichloroethane

55825361.0NDNDNDug/LDichlorodifluoromethane (FREON 12)

55825360.50NDNDNDug/L1,4-Dichlorobenzene

55825360.50NDNDNDug/L1,3-Dichlorobenzene

55825360.50NDNDNDug/L1,2-Dichlorobenzene

55825360.50NDNDNDug/LDibromochloromethane

55825360.20NDNDNDug/LChloroform

55825360.20NDNDNDug/LChlorobenzene

55825360.20NDNDNDug/LCarbon Tetrachloride

55825360.50NDNDNDug/LBromomethane

55825361.0NDNDNDug/LBromoform

55825360.50NDNDNDug/LBromodichloromethane

55825360.20NDNDNDug/LBenzene

558253610NDNDNDug/LAcetone (2-Propanone)

Volatile Organics

55831970.50NDNDNDug/L1,3-Dichloropropene (cis+trans)

Calculated Parameters

QC BatchRDL
GW-11139891-061118

-NC-006
GW-11139891-061118

-NC-005
GW-11139891-061118

-NC-004
UNITS

668371-01-01668371-01-01668371-01-01COC Number

2018/06/11
 18:40

2018/06/11
 17:24

2018/06/11
 16:26

Sampling Date

GYI640GYI639GYI638Maxxam ID
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DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

VOLATILE ORGANICS BY GC/MS (WATER)

ND = Not detected

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5582536999898%D8-Toluene

558253698101100%D4-1,2-Dichloroethane

5582536989899%4-Bromofluorobenzene

Surrogate Recovery (%)

558253625NDNDNDug/LF1 (C6-C10) - BTEX

558253625NDNDNDug/LF1 (C6-C10)

55825360.200.23NDNDug/LTotal Xylenes

55825360.20NDNDNDug/Lo-Xylene

55825360.200.23NDNDug/Lp+m-Xylene

55825360.20NDNDNDug/LVinyl Chloride

55825360.50NDNDNDug/LTrichlorofluoromethane  (FREON 11)

55825360.20NDNDNDug/LTrichloroethylene

55825360.50NDNDNDug/L1,1,2-Trichloroethane

55825360.20NDNDNDug/L1,1,1-Trichloroethane

55825360.200.37ND0.22ug/LToluene

55825360.20NDNDNDug/LTetrachloroethylene

55825360.50NDNDNDug/L1,1,2,2-Tetrachloroethane

QC BatchRDL
GW-11139891-061118

-NC-006
GW-11139891-061118

-NC-005
GW-11139891-061118

-NC-004
UNITS

668371-01-01668371-01-01668371-01-01COC Number

2018/06/11
 18:40

2018/06/11
 17:24

2018/06/11
 16:26

Sampling Date

GYI640GYI639GYI638Maxxam ID
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DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

VOLATILE ORGANICS BY GC/MS (WATER)

ND = Not detected

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

55821790.50NDug/L1,1,1,2-Tetrachloroethane

55821790.50NDug/LStyrene

55821790.50NDug/LMethyl t-butyl ether (MTBE)

55821795.0NDug/LMethyl Isobutyl Ketone

558217910NDug/LMethyl Ethyl Ketone (2-Butanone)

55821792.0NDug/LMethylene Chloride(Dichloromethane)

55821791.0NDug/LHexane

55821790.20NDug/LEthylene Dibromide

55821790.20NDug/LEthylbenzene

55821790.40NDug/Ltrans-1,3-Dichloropropene

55821790.30NDug/Lcis-1,3-Dichloropropene

55821790.20NDug/L1,2-Dichloropropane

55821790.50NDug/Ltrans-1,2-Dichloroethylene

55821790.50NDug/Lcis-1,2-Dichloroethylene

55821790.20NDug/L1,1-Dichloroethylene

55821790.50NDug/L1,2-Dichloroethane

55821790.20NDug/L1,1-Dichloroethane

55821791.0NDug/LDichlorodifluoromethane (FREON 12)

55821790.50NDug/L1,4-Dichlorobenzene

55821790.50NDug/L1,3-Dichlorobenzene

55821790.50NDug/L1,2-Dichlorobenzene

55821790.50NDug/LDibromochloromethane

55821790.20NDug/LChloroform

55821790.20NDug/LChlorobenzene

55821790.20NDug/LCarbon Tetrachloride

55821790.50NDug/LBromomethane

55821791.0NDug/LBromoform

55821790.50NDug/LBromodichloromethane

55821790.20NDug/LBenzene

558217910NDug/LAcetone (2-Propanone)

Volatile Organics

55831970.50NDug/L1,3-Dichloropropene (cis+trans)

Calculated Parameters

QC BatchRDL
TRIP BLANK LOT#

3489
UNITS

668371-01-01COC Number

2018/06/11Sampling Date

GYI641Maxxam ID
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DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

VOLATILE ORGANICS BY GC/MS (WATER)

ND = Not detected

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

558217995%D8-Toluene

5582179100%D4-1,2-Dichloroethane

558217997%4-Bromofluorobenzene

Surrogate Recovery (%)

55821790.20NDug/LTotal Xylenes

55821790.20NDug/Lo-Xylene

55821790.20NDug/Lp+m-Xylene

55821790.20NDug/LVinyl Chloride

55821790.50NDug/LTrichlorofluoromethane  (FREON 11)

55821790.20NDug/LTrichloroethylene

55821790.50NDug/L1,1,2-Trichloroethane

55821790.20NDug/L1,1,1-Trichloroethane

55821790.20NDug/LToluene

55821790.20NDug/LTetrachloroethylene

55821790.50NDug/L1,1,2,2-Tetrachloroethane

QC BatchRDL
TRIP BLANK LOT#

3489
UNITS

668371-01-01COC Number

2018/06/11Sampling Date

GYI641Maxxam ID
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DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

PETROLEUM HYDROCARBONS (CCME)

ND = Not detected

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5584357100100%o-Terphenyl

5589292101%D4-1,2-Dichloroethane

558929288%D10-Ethylbenzene

558929294%4-Bromofluorobenzene

5589292102%1,4-Difluorobenzene

Surrogate Recovery (%)

5584357YesYesug/LReached Baseline at C50

5584357200NDNDug/LF4 (C34-C50 Hydrocarbons)

5584357200NDNDug/LF3 (C16-C34 Hydrocarbons)

5584357100NDNDug/LF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

558929225NDug/LF1 (C6-C10) - BTEX

558929225NDug/LF1 (C6-C10)

BTEX & F1 Hydrocarbons

QC BatchRDL
TRIP BLANK LOT#

3489
QC BatchRDL

GW-11139891-061118
-NC-006

GW-11139891-061118
-NC-005

UNITS

668371-01-01668371-01-01668371-01-01COC Number

2018/06/11
2018/06/11

 18:40
2018/06/11

 17:24
Sampling Date

GYI641GYI640GYI639Maxxam ID

ND = Not detected

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5584357991009999%o-Terphenyl

Surrogate Recovery (%)

5584357YesYesYesYesug/LReached Baseline at C50

5584357200NDNDNDNDug/LF4 (C34-C50 Hydrocarbons)

5584357200NDNDNDNDug/LF3 (C16-C34 Hydrocarbons)

5584357100NDNDNDNDug/LF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

QC BatchRDL
GW-11139891-061118

-NC-004
GW-11139891-061118

-NC-003
GW-11139891-061118

-NC-002
GW-11139891-061118

-NC-001
UNITS

668371-01-01668371-01-01668371-01-01668371-01-01COC Number

2018/06/11
 16:26

2018/06/11
 14:15

2018/06/11
 12:45

2018/06/11
 12:30

Sampling Date

GYI638GYI637GYI636GYI635Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca



DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GYI635 Collected: 2018/06/11
Sample ID: GW-11139891-061118-NC-001

Matrix: Water
Shipped:

Received: 2018/06/12

Automated Statchk2018/06/18N/A5583254CALCMethylnaphthalene Sum

Automated Statchk2018/06/19N/A5583197CALC1,3-Dichloropropene Sum

Deonarine Ramnarine2018/06/18N/A5584634KONEChloride by Automated Colourimetry

Lang Le2018/06/18N/A5581391ICChromium (VI) in Water

Xuanhong Qiu2018/06/18N/A5585653SKAL/CNFree (WAD) Cyanide

Zhiyue (Frank) Zhu2018/06/172018/06/165584357GC/FIDPetroleum Hydrocarbons F2-F4 in Water

Ron Morrison2018/06/182018/06/185585428CV/AAMercury

Arefa Dabhad2018/06/18N/A5584631ICP/MSDissolved Metals by ICPMS

Lingyun Feng2018/06/162018/06/165584356GC/MSPAH Compounds in Water by GC/MS (SIM)

Manpreet Sarao2018/06/18N/A5582536GC/MSFDVolatile Organic Compounds and F1 PHCs

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GYI635 Dup Collected: 2018/06/11
Sample ID: GW-11139891-061118-NC-001

Matrix: Water
Shipped:

Received: 2018/06/12

Xuanhong Qiu2018/06/18N/A5585653SKAL/CNFree (WAD) Cyanide

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GYI636 Collected: 2018/06/11
Sample ID: GW-11139891-061118-NC-002

Matrix: Water
Shipped:

Received: 2018/06/12

Automated Statchk2018/06/18N/A5583254CALCMethylnaphthalene Sum

Automated Statchk2018/06/19N/A5583197CALC1,3-Dichloropropene Sum

Deonarine Ramnarine2018/06/18N/A5584634KONEChloride by Automated Colourimetry

Lang Le2018/06/18N/A5581391ICChromium (VI) in Water

Xuanhong Qiu2018/06/18N/A5585653SKAL/CNFree (WAD) Cyanide

Zhiyue (Frank) Zhu2018/06/172018/06/165584357GC/FIDPetroleum Hydrocarbons F2-F4 in Water

Ron Morrison2018/06/182018/06/185585428CV/AAMercury

Arefa Dabhad2018/06/18N/A5584631ICP/MSDissolved Metals by ICPMS

Lingyun Feng2018/06/162018/06/165584356GC/MSPAH Compounds in Water by GC/MS (SIM)

Manpreet Sarao2018/06/18N/A5582536GC/MSFDVolatile Organic Compounds and F1 PHCs

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GYI637 Collected: 2018/06/11
Sample ID: GW-11139891-061118-NC-003

Matrix: Water
Shipped:

Received: 2018/06/12

Automated Statchk2018/06/18N/A5583254CALCMethylnaphthalene Sum

Automated Statchk2018/06/19N/A5583197CALC1,3-Dichloropropene Sum

Deonarine Ramnarine2018/06/18N/A5584634KONEChloride by Automated Colourimetry

Lang Le2018/06/18N/A5581391ICChromium (VI) in Water

Xuanhong Qiu2018/06/18N/A5585653SKAL/CNFree (WAD) Cyanide

Zhiyue (Frank) Zhu2018/06/172018/06/165584357GC/FIDPetroleum Hydrocarbons F2-F4 in Water
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DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GYI637 Collected: 2018/06/11
Sample ID: GW-11139891-061118-NC-003

Matrix: Water
Shipped:

Received: 2018/06/12

Ron Morrison2018/06/182018/06/185585428CV/AAMercury

Arefa Dabhad2018/06/18N/A5584631ICP/MSDissolved Metals by ICPMS

Lingyun Feng2018/06/162018/06/165584356GC/MSPAH Compounds in Water by GC/MS (SIM)

Manpreet Sarao2018/06/18N/A5582536GC/MSFDVolatile Organic Compounds and F1 PHCs

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GYI637 Dup Collected: 2018/06/11
Sample ID: GW-11139891-061118-NC-003

Matrix: Water
Shipped:

Received: 2018/06/12

Arefa Dabhad2018/06/18N/A5584631ICP/MSDissolved Metals by ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GYI638 Collected: 2018/06/11
Sample ID: GW-11139891-061118-NC-004

Matrix: Water
Shipped:

Received: 2018/06/12

Automated Statchk2018/06/18N/A5583254CALCMethylnaphthalene Sum

Automated Statchk2018/06/19N/A5583197CALC1,3-Dichloropropene Sum

Deonarine Ramnarine2018/06/18N/A5584634KONEChloride by Automated Colourimetry

Lang Le2018/06/18N/A5581391ICChromium (VI) in Water

Xuanhong Qiu2018/06/18N/A5585653SKAL/CNFree (WAD) Cyanide

Zhiyue (Frank) Zhu2018/06/172018/06/165584357GC/FIDPetroleum Hydrocarbons F2-F4 in Water

Ron Morrison2018/06/182018/06/185585428CV/AAMercury

Arefa Dabhad2018/06/18N/A5584631ICP/MSDissolved Metals by ICPMS

Lingyun Feng2018/06/162018/06/165584356GC/MSPAH Compounds in Water by GC/MS (SIM)

Manpreet Sarao2018/06/18N/A5582536GC/MSFDVolatile Organic Compounds and F1 PHCs

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GYI638 Dup Collected: 2018/06/11
Sample ID: GW-11139891-061118-NC-004

Matrix: Water
Shipped:

Received: 2018/06/12

Ron Morrison2018/06/182018/06/185585428CV/AAMercury

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GYI639 Collected: 2018/06/11
Sample ID: GW-11139891-061118-NC-005

Matrix: Water
Shipped:

Received: 2018/06/12

Automated Statchk2018/06/18N/A5583254CALCMethylnaphthalene Sum

Automated Statchk2018/06/19N/A5583197CALC1,3-Dichloropropene Sum

Deonarine Ramnarine2018/06/18N/A5584634KONEChloride by Automated Colourimetry

Lang Le2018/06/18N/A5581391ICChromium (VI) in Water

Xuanhong Qiu2018/06/18N/A5585653SKAL/CNFree (WAD) Cyanide
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DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GYI639 Collected: 2018/06/11
Sample ID: GW-11139891-061118-NC-005

Matrix: Water
Shipped:

Received: 2018/06/12

Zhiyue (Frank) Zhu2018/06/172018/06/165584357GC/FIDPetroleum Hydrocarbons F2-F4 in Water

Ron Morrison2018/06/182018/06/185585428CV/AAMercury

Arefa Dabhad2018/06/18N/A5584631ICP/MSDissolved Metals by ICPMS

Lingyun Feng2018/06/162018/06/165584356GC/MSPAH Compounds in Water by GC/MS (SIM)

Manpreet Sarao2018/06/18N/A5582536GC/MSFDVolatile Organic Compounds and F1 PHCs

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GYI640 Collected: 2018/06/11
Sample ID: GW-11139891-061118-NC-006

Matrix: Water
Shipped:

Received: 2018/06/12

Automated Statchk2018/06/18N/A5583254CALCMethylnaphthalene Sum

Automated Statchk2018/06/19N/A5583197CALC1,3-Dichloropropene Sum

Deonarine Ramnarine2018/06/18N/A5584634KONEChloride by Automated Colourimetry

Lang Le2018/06/18N/A5581391ICChromium (VI) in Water

Xuanhong Qiu2018/06/18N/A5585653SKAL/CNFree (WAD) Cyanide

Zhiyue (Frank) Zhu2018/06/172018/06/165584357GC/FIDPetroleum Hydrocarbons F2-F4 in Water

Ron Morrison2018/06/182018/06/185585428CV/AAMercury

Arefa Dabhad2018/06/18N/A5584631ICP/MSDissolved Metals by ICPMS

Lingyun Feng2018/06/162018/06/165584356GC/MSPAH Compounds in Water by GC/MS (SIM)

Manpreet Sarao2018/06/18N/A5582536GC/MSFDVolatile Organic Compounds and F1 PHCs

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: GYI641 Collected: 2018/06/11
Sample ID: TRIP BLANK LOT# 3489

Matrix: Water
Shipped:

Received: 2018/06/12

Automated Statchk2018/06/19N/A5583197CALC1,3-Dichloropropene Sum

Anca Ganea2018/06/22N/A5589292HSGC/MSFDPetroleum Hydro. CCME F1 & BTEX in Water

Karen Hughes2018/06/18N/A5582179GC/MSVolatile Organic Compounds in Water
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DRAFT 
Maxxam Job #: B8E4117
Report Date: 2018/06/25

GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

3.7°CPackage 2

4.0°CPackage 1

Sample TRIP BLANK LOT#3489 analyzed for F1 PHCs as per client request.

Results relate only to the items tested.
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DRAFT GHD Limited
Client Project #: 11139891-2.2.5
Your P.O. #: 73511983
Sampler Initials: NC

Maxxam Job #: B8E4117
Report Date: 2018/06/25

QUALITY ASSURANCE REPORT

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSPIKED BLANKMatrix Spike

%9970 - 13010170 - 1301012018/06/184-Bromofluorobenzene5582179

%10070 - 1309970 - 1301042018/06/18D4-1,2-Dichloroethane5582179

%9570 - 1309970 - 130982018/06/18D8-Toluene5582179

%10070 - 13010270 - 1301032018/06/184-Bromofluorobenzene5582536

%9670 - 1309770 - 1301012018/06/18D4-1,2-Dichloroethane5582536

%9970 - 13010070 - 1301002018/06/18D8-Toluene5582536

%9650 - 1309950 - 130932018/06/16D10-Anthracene5584356

%7950 - 1308150 - 130742018/06/16D14-Terphenyl (FS)5584356

%9150 - 1309550 - 130922018/06/16D8-Acenaphthylene5584356

%10160 - 13010060 - 1301022018/06/16o-Terphenyl5584357

%10370 - 13010270 - 1301012018/06/221,4-Difluorobenzene5589292

%9770 - 1309470 - 130952018/06/224-Bromofluorobenzene5589292

%9270 - 1308870 - 130872018/06/22D10-Ethylbenzene5589292

%9970 - 13010070 - 1301002018/06/22D4-1,2-Dichloroethane5589292

20     NC (1)ug/LND, RDL=0.5080 - 12010380 - 1201042018/06/18Chromium (VI)5581391

30     NC (1)ug/LND, RDL=0.5070 - 1309770 - 130932018/06/181,1,1,2-Tetrachloroethane5582179

30     NC (1)ug/LND, RDL=0.2070 - 13010170 - 130942018/06/181,1,1-Trichloroethane5582179

30     NC (1)ug/LND, RDL=0.5070 - 1309670 - 130982018/06/181,1,2,2-Tetrachloroethane5582179

30     NC (1)ug/LND, RDL=0.5070 - 1309570 - 130952018/06/181,1,2-Trichloroethane5582179

30     NC (1)ug/LND, RDL=0.2070 - 1309970 - 130942018/06/181,1-Dichloroethane5582179

30     NC (1)ug/LND, RDL=0.2070 - 13010170 - 130932018/06/181,1-Dichloroethylene5582179

30     NC (1)ug/LND, RDL=0.5070 - 13010170 - 130952018/06/181,2-Dichlorobenzene5582179

30     NC (1)ug/LND, RDL=0.5070 - 1309970 - 130992018/06/181,2-Dichloroethane5582179

30     NC (1)ug/LND, RDL=0.2070 - 1309870 - 130952018/06/181,2-Dichloropropane5582179

30     NC (1)ug/LND, RDL=0.5070 - 13010470 - 130962018/06/181,3-Dichlorobenzene5582179

30     NC (1)ug/LND, RDL=0.5070 - 13010470 - 130962018/06/181,4-Dichlorobenzene5582179

30     NC (1)ug/LND, RDL=1060 - 14010060 - 1401072018/06/18Acetone (2-Propanone)5582179

30     NC (1)ug/LND, RDL=0.2070 - 1309870 - 130932018/06/18Benzene5582179

30     NC (1)ug/LND, RDL=0.5070 - 1309970 - 130972018/06/18Bromodichloromethane5582179

30     NC (1)ug/LND, RDL=1.070 - 13010070 - 1301002018/06/18Bromoform5582179
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSPIKED BLANKMatrix Spike

30     NC (1)ug/LND, RDL=0.5060 - 14010160 - 1401002018/06/18Bromomethane5582179

30     NC (1)ug/LND, RDL=0.2070 - 13010170 - 130942018/06/18Carbon Tetrachloride5582179

30     NC (1)ug/LND, RDL=0.2070 - 1309970 - 130942018/06/18Chlorobenzene5582179

30     NC (1)ug/LND, RDL=0.2070 - 1309870 - 130942018/06/18Chloroform5582179

30     NC (1)ug/LND, RDL=0.5070 - 1309870 - 130952018/06/18cis-1,2-Dichloroethylene5582179

30     NC (1)ug/LND, RDL=0.3070 - 1309770 - 1301002018/06/18cis-1,3-Dichloropropene5582179

30     NC (1)ug/LND, RDL=0.5070 - 13010070 - 130982018/06/18Dibromochloromethane5582179

30     NC (1)ug/LND, RDL=1.060 - 1409760 - 140902018/06/18Dichlorodifluoromethane (FREON 12)5582179

30     NC (1)ug/LND, RDL=0.2070 - 13010070 - 130922018/06/18Ethylbenzene5582179

30     NC (1)ug/LND, RDL=0.2070 - 13010070 - 1301012018/06/18Ethylene Dibromide5582179

30     NC (1)ug/LND, RDL=1.070 - 13010170 - 130932018/06/18Hexane5582179

30     NC (1)ug/LND, RDL=1060 - 14010260 - 1401092018/06/18Methyl Ethyl Ketone (2-Butanone)5582179

30     NC (1)ug/LND, RDL=5.070 - 13010170 - 1301052018/06/18Methyl Isobutyl Ketone5582179

30     NC (1)ug/LND, RDL=0.5070 - 13010070 - 130982018/06/18Methyl t-butyl ether (MTBE)5582179

30     NC (1)ug/LND, RDL=2.070 - 13010670 - 1301042018/06/18Methylene Chloride(Dichloromethane)5582179

30     NC (1)ug/LND, RDL=0.2070 - 13010070 - 130912018/06/18o-Xylene5582179

30     NC (1)ug/LND, RDL=0.2070 - 13010270 - 130932018/06/18p+m-Xylene5582179

30     NC (1)ug/LND, RDL=0.5070 - 13010670 - 130992018/06/18Styrene5582179

30     NC (1)ug/LND, RDL=0.2070 - 13010070 - 130922018/06/18Tetrachloroethylene5582179

30     NC (1)ug/LND, RDL=0.2070 - 1309670 - 130902018/06/18Toluene5582179

30     NC (1)ug/LND, RDL=0.202018/06/18Total Xylenes5582179

30     NC (1)ug/LND, RDL=0.5070 - 1309970 - 130932018/06/18trans-1,2-Dichloroethylene5582179

30     NC (1)ug/LND, RDL=0.4070 - 1309670 - 1301042018/06/18trans-1,3-Dichloropropene5582179

30     NC (1)ug/LND, RDL=0.2070 - 1309970 - 130932018/06/18Trichloroethylene5582179

30     NC (1)ug/LND, RDL=0.5070 - 1309670 - 130892018/06/18Trichlorofluoromethane  (FREON 11)5582179

30     NC (1)ug/LND, RDL=0.2070 - 13010070 - 130932018/06/18Vinyl Chloride5582179

30     NC (1)ug/LND, RDL=0.5070 - 13010270 - 1301042018/06/181,1,1,2-Tetrachloroethane5582536

30     NC (1)ug/LND, RDL=0.2070 - 1309970 - 1301002018/06/181,1,1-Trichloroethane5582536

30     NC (1)ug/LND, RDL=0.5070 - 1309970 - 1301062018/06/181,1,2,2-Tetrachloroethane5582536

30     NC (1)ug/LND, RDL=0.5070 - 1309770 - 1301012018/06/181,1,2-Trichloroethane5582536
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QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSPIKED BLANKMatrix Spike

30     NC (1)ug/LND, RDL=0.2070 - 1309770 - 130982018/06/181,1-Dichloroethane5582536

30     NC (1)ug/LND, RDL=0.2070 - 1309870 - 130982018/06/181,1-Dichloroethylene5582536

30     NC (1)ug/LND, RDL=0.5070 - 13010270 - 1301042018/06/181,2-Dichlorobenzene5582536

30     NC (1)ug/LND, RDL=0.5070 - 1309670 - 1301002018/06/181,2-Dichloroethane5582536

30     NC (1)ug/LND, RDL=0.2070 - 1309670 - 130992018/06/181,2-Dichloropropane5582536

30     NC (1)ug/LND, RDL=0.5070 - 13010570 - 1301042018/06/181,3-Dichlorobenzene5582536

30     NC (1)ug/LND, RDL=0.5070 - 13010570 - 1301052018/06/181,4-Dichlorobenzene5582536

30     NC (1)ug/LND, RDL=1060 - 1409560 - 1401052018/06/18Acetone (2-Propanone)5582536

30     NC (1)ug/LND, RDL=0.2070 - 1309770 - 130992018/06/18Benzene5582536

30     NC (1)ug/LND, RDL=0.5070 - 1309770 - 1301002018/06/18Bromodichloromethane5582536

30     NC (1)ug/LND, RDL=1.070 - 13010170 - 1301062018/06/18Bromoform5582536

30     NC (1)ug/LND, RDL=0.5060 - 1409360 - 140942018/06/18Bromomethane5582536

30     NC (1)ug/LND, RDL=0.2070 - 13010170 - 1301012018/06/18Carbon Tetrachloride5582536

30     NC (1)ug/LND, RDL=0.2070 - 1309970 - 1301012018/06/18Chlorobenzene5582536

30     NC (1)ug/LND, RDL=0.2070 - 1309970 - 1301012018/06/18Chloroform5582536

30     NC (1)ug/LND, RDL=0.5070 - 13010070 - 1301032018/06/18cis-1,2-Dichloroethylene5582536

30     NC (1)ug/LND, RDL=0.3070 - 1309370 - 130972018/06/18cis-1,3-Dichloropropene5582536

30     NC (1)ug/LND, RDL=0.5070 - 13010170 - 1301052018/06/18Dibromochloromethane5582536

30     NC (1)ug/LND, RDL=1.060 - 1409760 - 140952018/06/18Dichlorodifluoromethane (FREON 12)5582536

30     NC (1)ug/LND, RDL=0.2070 - 1309970 - 130992018/06/18Ethylbenzene5582536

30     NC (1)ug/LND, RDL=0.2070 - 1309970 - 1301052018/06/18Ethylene Dibromide5582536

30     NC (1)ug/LND, RDL=252018/06/18F1 (C6-C10) - BTEX5582536

30     NC (1)ug/LND, RDL=2560 - 1409560 - 1401012018/06/18F1 (C6-C10)5582536

30     NC (1)ug/LND, RDL=1.070 - 1309070 - 130902018/06/18Hexane5582536

30     NC (1)ug/LND, RDL=1060 - 1409560 - 1401062018/06/18Methyl Ethyl Ketone (2-Butanone)5582536

30     NC (1)ug/LND, RDL=5.070 - 1309470 - 1301032018/06/18Methyl Isobutyl Ketone5582536

30     NC (1)ug/LND, RDL=0.5070 - 1309870 - 1301012018/06/18Methyl t-butyl ether (MTBE)5582536

30     NC (1)ug/LND, RDL=2.070 - 13010270 - 1301062018/06/18Methylene Chloride(Dichloromethane)5582536

30     NC (1)ug/LND, RDL=0.2070 - 1309970 - 1301002018/06/18o-Xylene5582536

30     NC (1)ug/LND, RDL=0.2070 - 1309870 - 130982018/06/18p+m-Xylene5582536
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RPDMethod BlankSPIKED BLANKMatrix Spike

30     NC (1)ug/LND, RDL=0.5070 - 1309970 - 130992018/06/18Styrene5582536

30     NC (1)ug/LND, RDL=0.2070 - 13010470 - 1301032018/06/18Tetrachloroethylene5582536

30     NC (1)ug/LND, RDL=0.2070 - 1309670 - 130962018/06/18Toluene5582536

30     NC (1)ug/LND, RDL=0.202018/06/18Total Xylenes5582536

30     NC (1)ug/LND, RDL=0.5070 - 13010270 - 1301032018/06/18trans-1,2-Dichloroethylene5582536

30     NC (1)ug/LND, RDL=0.4070 - 1309170 - 130962018/06/18trans-1,3-Dichloropropene5582536

30     NC (1)ug/LND, RDL=0.2070 - 13010370 - 1301042018/06/18Trichloroethylene5582536

30     NC (1)ug/LND, RDL=0.5070 - 1309770 - 130972018/06/18Trichlorofluoromethane  (FREON 11)5582536

30     NC (1)ug/LND, RDL=0.2070 - 1309570 - 130942018/06/18Vinyl Chloride5582536

30     NC (1)ug/LND, RDL=0.05050 - 13011250 - 1301142018/06/161-Methylnaphthalene5584356

30     NC (1)ug/LND, RDL=0.05050 - 13010150 - 1301042018/06/162-Methylnaphthalene5584356

30     NC (1)ug/LND, RDL=0.05050 - 1309950 - 1301022018/06/16Acenaphthene5584356

30     NC (1)ug/LND, RDL=0.05050 - 13010050 - 1301042018/06/16Acenaphthylene5584356

30     NC (1)ug/LND, RDL=0.05050 - 1309750 - 1301002018/06/16Anthracene5584356

30     NC (1)ug/LND, RDL=0.05050 - 1309550 - 130982018/06/16Benzo(a)anthracene5584356

30     NC (1)ug/LND, RDL=0.01050 - 1309950 - 1301012018/06/16Benzo(a)pyrene5584356

30     NC (1)ug/LND, RDL=0.05050 - 13010450 - 1301062018/06/16Benzo(b/j)fluoranthene5584356

30     NC (1)ug/LND, RDL=0.05050 - 1309450 - 130972018/06/16Benzo(g,h,i)perylene5584356

30     NC (1)ug/LND, RDL=0.05050 - 13010350 - 1301092018/06/16Benzo(k)fluoranthene5584356

30     NC (1)ug/LND, RDL=0.05050 - 1309950 - 1301012018/06/16Chrysene5584356

30     NC (1)ug/LND, RDL=0.05050 - 1309150 - 130942018/06/16Dibenz(a,h)anthracene5584356

30     NC (1)ug/LND, RDL=0.05050 - 13010050 - 1301032018/06/16Fluoranthene5584356

30     NC (1)ug/LND, RDL=0.05050 - 1309450 - 130982018/06/16Fluorene5584356

30     NC (1)ug/LND, RDL=0.05050 - 1309850 - 1301012018/06/16Indeno(1,2,3-cd)pyrene5584356

30     NC (1)ug/LND, RDL=0.05050 - 13010350 - 1301062018/06/16Naphthalene5584356

30     NC (1)ug/LND, RDL=0.03050 - 13010350 - 1301072018/06/16Phenanthrene5584356

30     NC (1)ug/LND, RDL=0.05050 - 13010050 - 1301032018/06/16Pyrene5584356

30     NC (1)ug/LND, RDL=10060 - 13010750 - 1301102018/06/17F2 (C10-C16 Hydrocarbons)5584357

30     NC (1)ug/LND, RDL=20060 - 13010450 - 130NC2018/06/17F3 (C16-C34 Hydrocarbons)5584357

30     NC (1)ug/LND, RDL=20060 - 1309850 - 1301012018/06/17F4 (C34-C50 Hydrocarbons)5584357
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20     NC (3)ug/LND, RDL=0.5080 - 12010380 - 120     101 (2)2018/06/18Dissolved Antimony (Sb)5584631

20     NC (3)ug/LND, RDL=1.080 - 1209980 - 120     97 (2)2018/06/18Dissolved Arsenic (As)5584631

20     1.8 (3)ug/LND, RDL=2.080 - 12010180 - 120     97 (2)2018/06/18Dissolved Barium (Ba)5584631

20     NC (3)ug/LND, RDL=0.5080 - 1209680 - 120     94 (2)2018/06/18Dissolved Beryllium (Be)5584631

20     NC (3)ug/LND, RDL=1080 - 1208980 - 120     93 (2)2018/06/18Dissolved Boron (B)5584631

20     NC (3)ug/LND, RDL=0.1080 - 12010280 - 120     102 (2)2018/06/18Dissolved Cadmium (Cd)5584631

20     NC (3)ug/LND, RDL=5.080 - 1209780 - 120     93 (2)2018/06/18Dissolved Chromium (Cr)5584631

20     NC (3)ug/LND, RDL=0.5080 - 1209880 - 120     94 (2)2018/06/18Dissolved Cobalt (Co)5584631

20     2.5 (3)ug/LND, RDL=1.080 - 12010380 - 120     101 (2)2018/06/18Dissolved Copper (Cu)5584631

20     NC (3)ug/LND, RDL=0.5080 - 1209880 - 120     98 (2)2018/06/18Dissolved Lead (Pb)5584631

20     4.1 (3)ug/LND, RDL=0.5080 - 12010480 - 120     105 (2)2018/06/18Dissolved Molybdenum (Mo)5584631

20     NC (3)ug/LND, RDL=1.080 - 1209780 - 120     94 (2)2018/06/18Dissolved Nickel (Ni)5584631

20     NC (3)ug/LND, RDL=2.080 - 12010080 - 120     97 (2)2018/06/18Dissolved Selenium (Se)5584631

20     NC (3)ug/LND, RDL=0.1080 - 12010480 - 120     103 (2)2018/06/18Dissolved Silver (Ag)5584631

20     2.1 (3)ug/LND, RDL=10080 - 12010180 - 120     94 (2)2018/06/18Dissolved Sodium (Na)5584631

20     NC (3)ug/LND, RDL=0.05080 - 12010280 - 120     100 (2)2018/06/18Dissolved Thallium (Tl)5584631

20     1.7 (3)ug/LND, RDL=0.1080 - 1209580 - 120     95 (2)2018/06/18Dissolved Uranium (U)5584631

20     NC (3)ug/LND, RDL=0.5080 - 1209680 - 120     96 (2)2018/06/18Dissolved Vanadium (V)5584631

20     1.1 (3)ug/LND, RDL=5.080 - 1209980 - 120     93 (2)2018/06/18Dissolved Zinc (Zn)5584631

20     1.5 (1)mg/LND, RDL=1.080 - 12010380 - 1201052018/06/18Dissolved Chloride (Cl)5584634

20     NC (5)ug/LND, RDL=0.180 - 12010475 - 125     104 (4)2018/06/18Mercury (Hg)5585428

20     NC (7)ug/LND,RDL=180 - 12010580 - 120     108 (6)2018/06/18WAD Cyanide (Free)5585653

30     NC (1)ug/LND, RDL=252018/06/22F1 (C6-C10) - BTEX5589292
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RPDMethod BlankSPIKED BLANKMatrix Spike

30     NC (1)ug/LND, RDL=2570 - 13012270 - 1301062018/06/22F1 (C6-C10)5589292

(7) Duplicate Parent ID [GYI635-06]

(6) Matrix Spike Parent ID [GYI635-06]

(5) Duplicate Parent ID [GYI638-07]

(4) Matrix Spike Parent ID [GYI638-07]

(3) Duplicate Parent ID [GYI637-04]

(2) Matrix Spike Parent ID [GYI637-04]

(1) Duplicate Parent ID

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Brad Newman, Scientific Service Specialist

Cristina Carriere, Scientific Service Specialist

Ewa Pranjic, M.Sc., C.Chem, Scientific Specialist

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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Table G1

Water Balance Analysis - Land Type Parameters
Hydrogeological Assessment

Site Alteration Permit Application & Supporting Fill Management Plan
18725 McCowan Road, East Gwillimbury, Ontario

Rice Commercial Group Limited

Pervious Area - Sand Silt

Month Temperature Precipitation Rainfall Snowmelt
Potential 

Evapotranspiration
Actual 

Evapotranspiration Water Surplus
Snow 

Accumulation
(oC) (mm) (mm) (mm) (mm) (mm) (mm) (mm)

January -6.2 74 28 21 2 2 47 44
February -6.1 70 22 24 1 1 44 67
March -0.3 71 45 71 10 10 108 23
April 6.7 80 74 29 35 35 69 0
May 13.3 87 87 0 80 80 21 0
June 18.5 89 89 0 116 116 6 0
July 20.6 110 110 0 132 125 4 0
August 19.7 73 73 0 116 102 0 0
September 15.9 93 93 0 80 75 3 0
October 9.4 94 94 0 41 39 14 0
November 3.5 87 77 9 14 14 39 1
December -2.6 83 46 17 3 3 55 21
Total 1011 838 171 630 602 409

Pervious Area - Silt Loam

Month Temperature Precipitation Rainfall Snowmelt
Potential 

Evapotranspiration
Actual 

Evapotranspiration Water Surplus
Snow 

Accumulation
(oC) (mm) (mm) (mm) (mm) (mm) (mm) (mm)

January -6.2 74 28 21 2 2 44 44
February -6.1 70 22 24 1 1 42 67
March -0.3 71 45 71 10 10 108 23
April 6.7 80 74 29 35 35 69 0
May 13.3 87 87 0 80 80 21 0
June 18.5 89 89 0 116 116 6 0
July 20.6 110 110 0 132 131 4 0
August 19.7 73 73 0 116 110 0 0
September 15.9 93 93 0 80 78 3 0
October 9.4 94 94 0 41 40 13 0
November 3.5 87 77 9 14 14 35 1
December -2.6 83 46 17 3 3 45 21
Total 1011 838 171 630 620 391
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Table G1

Water Balance Analysis - Land Type Parameters
Hydrogeological Assessment

Site Alteration Permit Application & Supporting Fill Management Plan
18725 McCowan Road, East Gwillimbury, Ontario

Rice Commercial Group Limited

Impervious Area

Month Temperature Precipitation Rainfall Snowmelt
Potential 

Evapotranspiration
Actual 

Evapotranspiration Water Surplus
Snow 

Accumulation
(oC) (mm) (mm) (mm) (mm) (mm) (mm) (mm)

January -6.2 74 28 21 2 2 47 44
February -6.1 70 22 24 1 1 45 67
March -0.3 71 45 71 10 10 107 23
April 6.7 80 74 29 35 35 69 0
May 13.3 87 87 0 80 66 21 0
June 18.5 89 89 0 116 81 7 0
July 20.6 110 110 0 132 98 12 0
August 19.7 73 73 0 116 68 5 0
September 15.9 93 93 0 80 67 26 0
October 9.4 94 94 0 41 38 56 0
November 3.5 87 77 9 14 14 72 1
December -2.6 83 46 17 3 3 60 21
Total 1011 838 171 630 483 528

Note:
1. Estimated using the most recent version of the water balance model developed by Meteorological Service of Canada
 (MSC, see Johnstone and Louie, 2008).
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Table G2

Water Balance Analysis - Pre-Filling Conditions
Hydrogeological Assessment

Site Alteration Permit Application & Supporting Fill Management Plan
18725 McCowan Road, East Gwillimbury, Ontario

Rice Commercial Group Limited

January Feburary March April May June

Detail Units
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total

Input Information
% 5    95    100 5    95    100    5    95    100    5    95    100    5    95    100    5    95    100    

Area ha 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07
Soil Type Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt

Hydrologic Soil Group AB AB AB AB AB AB AB AB AB AB AB AB

Pervious Infiltration Factor
Topography - 0.2 - 0.2 - 0.2 - 0.2 - 0.2 - 0.2

Soil - 0.2 - 0.2 - 0.2 - 0.2 - 0.2 - 0.2
Land Type - 0.2 - 0.2 - 0.2 - 0.2 - 0.2 - 0.2

TOTAL 0 0.6 0 0.6 0 0.6 0 0.6 0 0.6 0 0.6

Average Monthly Depth
Precipitation mm 74 74 70 70 71 71 80 80 87 87 89 89

Evapotranspiration mm 2 2 1 1 10 10 35 35 66 80 81 116
Water Surplus mm 47 47 45 44 107 108 69 69 21 21 7 6

Output Information
Rainfall Volume m 3 780 14,812 15,592 737 14,012 14,749 748 14,212 14,960 843 16,013 16,856 917 17,414 18,331 938 17,815 18,752

Evapotranspiration Volume m 3 21 400 421 11 200 211 105 2,002 2,107 369 7,006 7,375 695 16,013 16,709 853 23,219 24,072
Precipitation Surplus m 3 499 9,345 9,844 478 8,735 9,213 1,125 21,533 22,659 722 13,814 14,536 223 4,266 4,489 74 1,219 1,293

Groundwater Recharge Volume m 3 0 5,607 5,607 0 5,241 5,241 0 12,920 12,920 0 8,288 8,288 0 2,560 2,560 0 731 731
Runoff Volume 1 m 3 499 3,738 4,237 478 3,494 3,972 1,125 8,613 9,739 722 5,526 6,247 223 1,706 1,929 74 488 562

July August September October November December Annual

Detail Units
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total Average Total

Input Information
% 5    95    100    5    95    100    5    95    100    5    95    100    5    95    100    5    95    100    

Area ha 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07
Soil Type Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt Sand Silt

Hydrologic Soil Group AB AB AB AB AB AB AB AB AB AB AB AB

Pervious Infiltration Factor
Topography - 0.2 - 0.2 - 0.2 - 0.2 - 0.2 - 0.2

Soil - 0.2 - 0.2 - 0.2 - 0.2 - 0.2 - 0.2
Land Type - 0.2 - 0.2 - 0.2 - 0.2 - 0.2 - 0.2

TOTAL 0 0.6 0 0.6 0 0.6 0 0.6 0 0.6 0 0.6

Average Monthly Depth
Precipitation mm 110 110 73 73 93 93 94 94 87 87 83 83 1011

Evapotranspiration mm 98 125 68 102 67 75 38 39 14 14 3 3 596
Water Surplus mm 12 4 5 0 26 3 56 14 72 39 60 55 415

Output Information
Rainfall Volume m 3 1,159 22,018 23,177 769 14,612 15,381 980 18,615 19,595 990 18,816 19,806 917 17,414 18,331 874 16,614 17,488 213,018

Evapotranspiration Volume m 3 1,032 25,021 26,053 716 20,417 21,133 706 15,012 15,718 400 7,806 8,207 147 2,802 2,950 32 600 632 125,588
Precipitation Surplus m 3 127 813 940 53 0 53 276 609 885 594 2,844 3,438 754 7,720 8,473 637 10,970 11,607 87,430

Groundwater Recharge Volume m 3 0 488 488 0 0 0 0 366 366 0 1,706 1,706 0 4,632 4,632 0 6,582 6,582 49,120
Runoff Volume 1 m 3 127 325 452 53 0 53 276 244 520 594 1,138 1,732 754 3,088 3,842 637 4,388 5,025 38,309

Notes:
1. All runoff during existing conditions will not discharge from the pit area and will infiltrate over time.
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Table G3

Water Balance Analysis - Post-Filling Conditions
Hydrogeological Assessment

Site Alteration Permit Application & Supporting Fill Management Plan
18725 McCowan Road, East Gwillimbury, Ontario

Rice Commercial Group Limited

January Feburary March April May June

Detail Units
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total

Input Information
% 5    95    100 5    95    100    5    95    100    5    95    100    5    95    100    5    95    100    

Area ha 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07
Soil Type Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam

Hydrologic Soil Group C C C C C C C C C C C C

Pervious Infiltration Factor
Topography - 0.2 - 0.2 - 0.2 - 0.2 - 0.2 - 0.2

Soil - 0.2 - 0.2 - 0.2 - 0.2 - 0.2 - 0.2
Land Type - 0.1 - 0.1 - 0.1 - 0.1 - 0.1 - 0.1

TOTAL 0 0.5 0 0.5 0 0.5 0 0.5 0 0.5 0 0.5

Average Monthly Depth
Precipitation mm 74 74 70 70 71 71 80 80 87 87 89 89

Evapotranspiration mm 2 2 1 1 10 10 35 35 66 80 81 116
Water Surplus mm 47 44 45 42 107 108 69 69 21 21 7 6

Output Information
Rainfall Volume m 3 780 14,812 15,592 737 14,012 14,749 748 14,212 14,960 843 16,013 16,856 917 17,414 18,331 938 17,815 18,752

Evapotranspiration Volume m 3 21 400 421 11 200 211 105 2,002 2,107 369 7,006 7,375 695 16,013 16,709 853 23,219 24,072
Precipitation Surplus m 3 499 8,787 9,286 478 8,378 8,856 1,125 21,661 22,786 722 13,896 14,617 223 4,291 4,514 74 1,226 1,300

Groundwater Recharge Volume m 3 0 4,393 4,393 0 4,189 4,189 0 10,830 10,830 0 6,948 6,948 0 2,146 2,146 0 613 613
Runoff Volume m 3 499 4,393 4,892 478 4,189 4,667 1,125 10,830 11,956 722 6,948 7,670 223 2,146 2,369 74 613 687

July August September October November December Annual

Detail Units
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total
Impervious 

Area Pervious Area Total Average Total

Input Information
% 5    95    100    5    95    100    5    95    100    5    95    100    5    95    100    5    95    100    

Area ha 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07 1.05 20.02 21.07
Soil Type Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam Silt Loam

Hydrologic Soil Group C C C C C C C C C C C C

Pervious Infiltration Factor
Topography - 0.2 - 0.2 - 0.2 - 0.2 - 0.2 - 0.2

Soil - 0.2 - 0.2 - 0.2 - 0.2 - 0.2 - 0.2
Land Type - 0.1 - 0.1 - 0.1 - 0.1 - 0.1 - 0.1

TOTAL 0 0.5 0 0.5 0 0.5 0 0.5 0 0.5 0 0.5

Average Monthly Depth
Precipitation mm 110 110 73 73 93 93 94 94 87 87 83 83 1011

Evapotranspiration mm 98 131 68 110 67 78 38 40 14 14 3 3 613
Water Surplus mm 12 4 5 0 26 3 56 13 72 35 60 45 398

Output Information
Rainfall Volume m 3 1,159 22,018 23,177 769 14,612 15,381 980 18,615 19,595 990 18,816 19,806 917 17,414 18,331 874 16,614 17,488 213,018

Evapotranspiration Volume m 3 1,032 26,222 27,254 716 22,018 22,735 706 15,613 16,319 400 8,007 8,407 147 2,802 2,950 32 600 632 129,191
Precipitation Surplus m 3 127 817 945 53 0 53 276 613 889 594 2,656 3,251 754 6,948 7,701 637 8,991 9,628 83,827

Groundwater Recharge Volume m 3 0 409 409 0 0 0 0 307 307 0 1,328 1,328 0 3,474 3,474 0 4,496 4,496 39,132
Runoff Volume m 3 127 409 536 53 0 53 276 307 583 594 1,328 1,923 754 3,474 4,228 637 4,496 5,133 44,695



DRAFT Table G4

Water Balance Analysis - Summary of Calculations
Hydrogeological Assessment

Site Alteration Permit Application & Supporting Fill Management Plan
18725 McCowan Road, East Gwillimbury, Ontario

Rice Commercial Group Limited

Precipitation Evapotranspiration Surplus Infiltration Runoff
(m3) (m3) (m3) (m3) (m3)

Pre-Development
Pre-Development Conditions 1 213,018                      125,588                      87,430                        87,430                        38,309                        

Percentage of Annual Precipitation 59% 41% 18%
Post-development
Proposed Conditions 213,018                      129,191                      83,827                        39,132                        44,695                        

Percentage of Annual Precipitation 61% 18% 21%
Pre- to Post-development Difference
Proposed Conditions (Controlled) 3,603 -3,603 -48,298 6,385

Percentage Change 3% -4% -55% 17%

Notes:
1. All runoff during existing conditions will not discharge from the pit area and will infiltrate over time.

Details
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