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1. Introduction 

1.1 Purpose  
With respect to comments and recommendations made by the Ministry of Environment, Conservation and Parks 
(MECP) dated April 27, 2023, GHD Limited (GHD) has prepared this Hydrogeological Assessment Update on behalf 
of Leahy Excavations Inc. (the Client) to be submitted as part of an Environmental Compliance Approval (ECA) 
application to the Ministry of Environment, Conservation and Parks.  The ECA is for a proposed soil bank and existing 
hydro-vac slurry receiving operation at the lands identified on Part Lot 3, Concession 9 in the Township of Douro-
Dummer in Peterborough, Ontario (the Site).  The Site, including general features and proposed future development 
areas are shown on Figure 1. 

This Hydrogeological Assessment Update was completed to further evaluate the hydrogeological characteristics of the 
Site with respect to the soil, groundwater and surface water conditions. 

2. Scope of Investigation 

GHD completed the following tasks as part of the initial hydrogeological assessment: 

1. Reviewed available background information including: 

 Regional scale physiographic, geologic and water resources mapping; and, 

 MECP well record data within 250 m of the Site. 

2. Explored the subsurface conditions by completing the following: 

 Drilled six (6) boreholes and installed monitoring wells in each of the boreholes; 

 Submitted soil samples for analysis of grain size and moisture content; 

 Measured groundwater levels within the monitoring wells; 

 Completed single well response tests within the monitoring wells;   

 Collected two (2) surface water samples and two (2) groundwater samples to assess background water 
quality.  The samples were submitted for analysis of general water chemistry, petroleum hydrocarbons 
fractions F1-F4 (PHCs), and volatile organic compounds (VOCs); and 

 Collected one (1) soil sample to determine background soil quality.  The sample was analyzed for 
PHCs, metals and inorganics, and polycyclic aromatic hydrocarbons (PAHs).   

In order to address the comments and recommendations made by the MECP, GHD completed the following additional 
tasks at the Site: 

3. Further exploration of the subsurface by completing the following: 

 Drilled five (5) boreholes, each terminated within bedrock, and installed monitoring wells in each of the 
boreholes; 

 Submitted soil samples for analysis of grain size and moisture content; and 

 Measured groundwater levels within the monitoring wells. 

The investigative locations are shown on Figure 2. 
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3. Project Details 

It is understood that historically the Site was used as a wayside pit for construction of County Road 4 in the early to 
mid-1900’s.  Currently, the Site is used to receive topsoil and other soils excavated from construction projects as well 
as asphalt and concrete material.  The topsoil is stockpiled, screened, and reused offsite.  Granular materials are 
stockpiled, screened, and reused offsite or are used onsite for backfilling of the wayside pit area.  Non-granular 
materials, generally described as higher in silt and clay content, are used for backfilling the wayside pit area.  This soil 
is initially stockpiled in various locations on the east portion of the Site.  Asphalt and concrete are crushed and sorted 
into piles and sold as recycled materials. 

The Site also receives hydro-vac trucks with slurry material collected primarily from daylighting of underground utilities.  
The slurry from the hydro-vac trucks is deposited in the receiving pond where settling of material occurs.  The 
receiving pond has been constructed out of the non-granular materials.  Water from the slurry generally evaporates off 
or infiltrates into the ground.  The pond is dredged on an approximate weekly basis and the material is piled and dried 
on the north side of the pond.   

4. Site Conditions 

4.1 General 
The Site is identified by the following legal description: PT LT 3 CON 9 DOURO AS IN R377087, EXCEPT PTS 1 & 2 
PL 45R8200, EXCEPT PT 1 PL 45R15813; TOWNSHIP OF DUORO-DUMMER.  It is located on the south side of 
County Road 4 within the Township of Douro-Dummer.  

As shown on Figure 1, the Site is located in a rural-residential / agricultural area approximately 5 kilometres east of 
Peterborough.  The area is privately serviced for water and sewage.  Meade Creek and a tributary of Meade Creek 
traverse the Site in a southerly direction.  Meade Creek is a tributary of the Otonabee River. 

The Site is irregular in shape covering an area of approximately 35.7 hectares (88.2 acres) with access via a gravel 
lane from County Road 4.  The east side of the Site is designated as an Environmental Conservation Zone (EC) where 
Meade Creek is situated.  Within the western portion of the Site is the tributary of Meade Creek.  An earth berm has 
been constructed along the edge of the operational area and the EC zone.  There are numerous stockpiles, internal 
roadways and lay down areas on the Site.  A portable structure is present on the Site that is used as an office.  The 
hydro-vac operations are limited to the receiving pond at this time.  The Site was historically used as a wayside / 
gravel pit, which was excavated to the underlying glacial till and the granular material was sold.  The general Site 
conditions are shown in the photo log in Appendix A. 

Based upon our observations during a Site visit, the surrounding land use includes: 

– Agricultural lands; rural residential lands; an EC area; County Road 4 right-of-way and a gravel extraction pit. 

4.2 Topography and Drainage 
Regional ground surface topography is shown on Figure 3.  The ground surface generally slopes towards the creek 
and tributary and generally in a southwesterly direction.  Regionally, overland drainage is inferred to be toward Meade 
Creek and the tributary of Meade Creek which flow to the Otonabee River.   
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4.3 Physiography 
The Site is located within the physiographic region known as the Peterborough Drumlin Field.  Locally, the Site is 
within a drumlin feature, a drumlinized till plain and an esker.  The operational portion of the Site is located within the 
esker.  The physiographic region is shown on the figure entitled Physiography, Figure 4.  

4.4 Geology 

4.4.1 Regional Geology 
Regional scale mapping, illustrated on Figure 5, indicates there are several surficial geology deposits including: 

 ice-contact stratified deposits (sand and gravel, minor silt, clay and till); 

 coarse-textured glaciolacustrine deposits (sand, gravel, minor silt and clay); 

 glaciofluvial deposits (sand, gravel, minor silt and clay); and, 

 stone-poor, sandy silt to silty sand-textured till (stone-poor, sandy silt to silty sand-textured till on Paleozoic 
terrain). 

Regional scale Quaternary geology mapping (Figure 6) shows that the Site is underlain by till of an undifferentiated, 
predominantly sandy silt to silt matrix, commonly rich in clasts, and often high in total matrix carbonate content. 

Regional scale drift (overburden) thickness mapping was not available.  MECP water well records suggest that 
overburden within 500 m of the Site is at least 3 m (~10 feet) thick.  The MECP well records indicated bedrock was 
encountered between 3 to 27 m. 

4.4.2 Site Geology 
The Site geology is based on eleven (11) boreholes:  MW1-22 through MW6-22 drilled on August 8, 2022, and 
MW2D-23, MW3D-23, MW5B-23, MW5D-23 and MW6D-23 drilled on June 12 and 16, 2023.  The maximum depth of 
the boreholes was 10.6 m. 

The geology underlying the Site to a depth of 10.6 m consisted of: 

 Gravelly Sand (GW):  From surface to 0.8 – 2.3 m at the borehole locations.  These shallow soils 
consisted of gravelly sand with silt and clay.  

 Till – Silty Sand with Clay and Gravel (SM):  Extended from beneath the gravelly sand in all locations 
to a maximum encountered depth of 9.1 m in MW6D-23.  The till material was encountered in a very 
dense in-situ state. 

 Bedrock: Some of the boreholes were advanced into the underlying limestone bedrock.  Confirmed 
bedrock was encountered from 3.4 to 5.9 m.  Shallow bedrock near the overburden interface was 
observed to be in a moderately weathered state, with competency increasing with depth in all locations. 
No significant vertical fractures / gaps or water bearing zone was identified within the bedrock during the 
drilling program.  Fractures observed throughout the bedrock were horizontal and aligned with natural 
bedding planes. 

The stratigraphic, coring and instrumentation logs, moisture and particle size analysis, and core photographs are 
presented in Appendix B. 
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4.5 Hydrogeology 

4.5.1 Local Water Supply (within 250 m) 
The area is privately serviced by water wells.  Based on a search of the MECP well record database, there are forty-
one (41) well records within 250 m of the Site.  Ten of the water supply wells are installed in overburden at varying 
depths.  Thirty-one (31) of the water supply well records are installed within the bedrock at varying depths. There are 
no supply wells within 250 m and downgradient of the Site. 

The well records are presented in Appendix C and summarized in the table below. 

Table 1 MECP Well Record Summary within 250 m of Site 

Well Use 
Well 
Type/Unit 

No. of 
Wells 

Well Depth 

Min – Max (Avg) 
(mbgs) 

Water Encountered 
Depth  

Min – Max (Avg) 
(mbgs) 

Static WL 

Min – Max  

(mbgs) 

Yield 

Min – Max (Avg) 

(L/min) 

Water Supply 
Overburden – 
Dug/Bored 

1 (2%) 6.1  4.6   2.4  23  

Water Supply 
Overburden – 
Drilled 

9 (22%) 7.0 – 29 (19) 7.0 – 29 (19) 1.5 – 14 (7.0) 3.8 – 63 (22) 

Water Supply Bedrock 31 (76%) 8.2 – 69 (30) 4.6 – 27 (14) 1.2 – 12 (4.6) 1.9 – 57 (15) 

Total  41     

Note:  mbgs indicates metres below ground surface 

4.5.2 Site Hydrogeology 
Monitoring wells were installed in each of the boreholes.  The stratigraphic and instrumentation logs are provided in 
Appendix B. 

4.5.2.1 Groundwater Depth and Flow Direction 

During the drilling activities, groundwater seepage was observed ranging from about 2.0 mbgs (MW2-22) to 3.0 mbgs 
(MW6-22) and was not observed in MW1-22 and MW4-22.  Groundwater levels were measured August 22, 2022, 
October 26, 2022 and June 19, 2023.  The water levels are summarized in the table below. 

Table 2 Site Groundwater Depths 

Monitoring 
Well 

Ground 
Elevation 

(masl) 

Depth of Well 
Water 
Level 

(mbtp) 

Groundwater 
Elevation 

(masl) 

Water 
Level 

(mbtp) 

Groundwater 
Elevation 

(masl) 

Water 
Level 

(mbtp) 

Groundwater 
Elevation 

(masl) 

mbgs masl August 22, 2022 October 26, 2022 June 19, 2023 

MW1-22 209.78 0.78 209.00 DRY DRY DRY DRY DRY DRY 

MW2-22 209.48 3.08 206.40 2.50 207.83 2.75 206.73 2.50 207.83 

MW3-22 210.57 3.00 207.57 3.72 207.79 3.75 206.82 3.72 207.79 

MW4-22 211.21 1.80 209.41 DRY DRY DRY DRY DRY DRY 

MW5-22 207.52 1.52 206.00 1.15 207.27 1.54 205.98 1.15 207.26 

MW6-22 213.43 3.83 209.60 3.75 210.58 3.81 209.62 3.75 210.58 

MW2D-23 209.44 7.79 201.65 - - - - 6.25 203.93 

MW3D-23 210.51 8.84 201.66 - - - - 6.62 204.64 

MW5B-23 207.51 4.96 202.55 - - - - 4.90 203.42 
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Monitoring 
Well 

Ground 
Elevation 

(masl) 

Depth of Well 
Water 
Level 

(mbtp) 

Groundwater 
Elevation 

(masl) 

Water 
Level 

(mbtp) 

Groundwater 
Elevation 

(masl) 

Water 
Level 

(mbtp) 

Groundwater 
Elevation 

(masl) 

mbgs masl August 22, 2022 October 26, 2022 June 19, 2023 

MW5D-23 207.56 10.55 197.00 - - - - 4.65 203.68 

MW6D-23 213.28 8.85 204.43 - - - - 4.63 209.47 

mbgs = metres below ground surface, masl metres above sea level, mbtp = metres below top of pipe 

Elevation data collected using an EOS Arrow Gold Plus GPS unit connected to the Real-Time Kinematic (RTK) network. 

Based on the table above, the groundwater levels range from 1.15 to 6.25 mbtp.  The shallow groundwater flow is in 
an east to southeast direction toward Meade Creek.   

4.5.2.2 Horizontal Hydraulic Conductivity 

Single well response tests were completed on three (3) monitoring wells (MW2-22, MW3-22, and MW6-22).  The 
results are summarized in the table below. 

Table 3 Single Well Response Test Results 

Monitoring 
Well 

Unit Tested Test Type/ 

Number 

Analysis  

Method 

Horizontal Hydraulic 
Conductivity - KH 

(each test) (m/sec) 

Horizontal Hydraulic* 
Conductivity - KH 

(each well) (m/sec) 

MW2-22 
Gravelly Sand  

FH-1 Bouwer-Rice 8.9 x 10-7 
1.0 x 10-6 

RH-1 Bouwer-Rice 1.2 x 10-6 

MW3-22 Gravelly Sand  FH-1 Bouwer-Rice 2.1 x 10-5 2.1 x 10-5 

MW6-22 Silty Sand, 
with gravel 
and clay (SM) 

FH-1 Bouwer-Rice 1.1 x 10-5 
3.5 x 10-6 

RH-1 Bouwer-Rice 1.1 x 10-6 

FH: falling head test; RH: rising head test 

*Geometric mean of falling and rising head tests. 

The single well response test analyses output from the program Aqtesolv is provided in Appendix D. 

4.5.2.3  Vertical Hydraulic Gradient 

The vertical hydraulic gradient was calculated for each of the nested monitoring wells.  The results are summarized in 
the table below.  The data suggests that there is a downward migration at MW2, MW3 and MW6 and a very slight 
upward migration of groundwater at MW5. 

Nested Well 
Cluster 

Monitoring 
Well 

Screen 
Midpoint 
(masl) 

Groundwater 
Elevation 
(masl) 

Change in 
Groundwater 
Elevation (m) 

Change in 
Screen 
Midpoint (m) 

Vertical 
Hydraulic 
Gradient 
(m/m) 

MW2 MW2-22 207.15 207.83 3.9 3.975 0.981 

MW2D-23 203.175 203.93 

MW3 MW3-22 208.32 207.79 3.15 5.135 0.613 

MW3D-23 203.185 204.64 

MW5 MW5B-23 203.30 203.42 -0.26 4.775 -0.054 

MW5D-23 198.525 203.68 

MW6 MW6-22 210.35 210.57 1.1 5.17 0.213 

MW6D-23 205.18 209.47 
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4.5.3 Source Water Protection Considerations 
It is important to evaluate the presence of Significant Groundwater Recharge Areas (SGRAs) and Highly Vulnerable 
Aquifers (HVAs) for the Site and local area.  These areas are protected under the Clean Water Act (2006).  In general, 
SGRAs are defined as areas where water seeps into an aquifer from rain and melting snow, supplying water to the 
underlying aquifer.  An HVA aquifer occurs where the subsurface material offers limited protection from contamination 
resulting from surface activities.  GHD considered the potential for SGRAs and HVAs by reviewing the “Source 
Protection Information Atlas”.   

Based on the information reviewed, the Site is partially within SGRAs along County Road 4.  From the middle of the 
Site toward the south, a SGRA exists with a vulnerability score of 4 or moderate.  There are several smaller areas in 
the northern portion of the Site with a vulnerability score of 6.  The northeast portion of the Site is also within an HVA 
as depicted on Figure 7.   

The subsurface investigation by GHD encountered glacial till that is expected to exhibit relatively low hydraulic 
conductivity suggesting that infiltration contributions to the underlying aquifer complexes will be relatively minor.  The 
majority of active potable groundwater wells in the area of the Site draw water from a bedrock aquifer.  Some 
protection of the underlying aquifers is expected from the overlying till. 

The Site is not within a wellhead protection area (WHPA).  A WHPA is defined as the surface and subsurface area 
surrounding a water well or well field that supplies a municipal residential system through which contaminants are 
reasonably likely to move so as to eventually reach the water well.  The WHPA does not apply. 

4.6 Site Water Quality 

4.6.1 Groundwater Quality 
Groundwater samples were collected from monitoring wells MW2-22 and MW6-22 on August 17, 2022. The samples 
were analyzed for general chemistry, metals and inorganics, PHCs, and VOCs.  Groundwater samples were 
subsequently collected again on April 19, 2023 and analyzed for general chemistry.  The analytical results are 
compared to the Ontario Drinking Water Quality Standards (ODWQS) and the MECP Table 8 Standards for all 
property use.  The analytical data is summarized in Tables 4 to 6.  The results meet the MECP Table 8 Standards.  
The results generally meet the ODWQS with the exception of hardness and turbidity from samples collected in 2022.  
Elevated hardness is common in Southern Ontario.  The exceedances are not considered to be of an environmental 
concern for the ECA application.  The Certificates of Analysis are presented in Appendix E. 

Table 4 Groundwater Quality: Inorganics – General Chemistry and Metals & Inorganics 

Parameter – Inorganics Units 

Sample Identification 

ODWQS 
MECP 

Table 8 
Standards 

MW2-22 MW6-22 MW2-22 MW6-22 
Sample Date:   

August 17, 2022 
Sample Date: 
April 19, 2023 

General Chemistry  
pH No unit 7.86 7.90 7.96 8.02 6.5 – 8.5 NS 

Conductivity µmho/cm 749 649 423 647 NS NS 

Alkalinity  µg/L 253,000 280,000 195 206 30,000 – 500,000 NS 

Bicarbonate (as CaCO3) µg/L 253,000 280,000 - - NS NS 

Carbonate (as CaCO3) µg/L < 5,000 < 5,000 - - NS NS 

Hydroxide (as CaCO3) µg/L < 5,000 < 5,000 - - NS NS 

Hardness (as CaCO3) µg/L 375,000 328,000 218 203 80,000 – 100,000 NS 

Bromide µg/L < 400 < 400 - - NS NS 

Chloride µg/L 47,400 36,900 59.7 11.5 250,000 NS 

Fluoride µg/L < 100 < 100 <0.1 <0.1 1,500 NS 

Nitrite (N) µg/L < 100 < 100 <0.05 <0.05 1,000 NS 

Nitrate (N) µg/L 7,900 400 <0.05 4.32 10,000 NS 
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Parameter – Inorganics Units 

Sample Identification 

ODWQS 
MECP 

Table 8 
Standards 

MW2-22 MW6-22 MW2-22 MW6-22 
Sample Date:   

August 17, 2022 
Sample Date: 
April 19, 2023 

Sulphate µg/L 40,000 8,000 37 3 500,000 NS 

Colour TCU < 2 < 2 - - 5 NS 

Turbidity NTU 211 17.8 5.1 0.7 5 NS 

Total Organic Carbon µg/L 1,700 1,700 - - NS NS 

Ammonia + Ammonium (N) µg/L < 10 < 10 0.08 <0.05 NS NS 

o-Phosphate (P) µg/L < 2 < 2 <0.004 <0.002 NS NS 

Phosphorus-Total µg/L 30 10 - - NS NS 

Silica µg/L 13,900 11,900 - - NS NS 

Metals 
Aluminium µg/L 40 30 - - 100 NS 

Antimony µg/L 0.1 0.3 - - 6 6 

Arsenic µg/L 0.2 0.1 - - 25 25 

Barium µg/L 164 71 - - 1,000 1,000 

Beryllium µg/L < 2 < 2 - - NS 4 

Boron µg/L 59 13 - - 5,000 5,000 

Cadmium µg/L < 0.015 < 0.015 - - 5 2.1 

Calcium µg/L 134,000 123,000 79.4 78.7 NS NS 

Chromium (total) µg/L < 2 < 2 - - 50 50 

Cobalt µg/L < 5 < 5 - - NS 3.8 

Copper µg/L < 2 < 2 0.0296 0.0044 1,000 69 

Iron µg/L < 5 < 5 <0.005 0.007 300 NS 

Lead µg/L < 0.02 0.02 - - 10 10 

Magnesium µg/L 9,670 5,390 4.70 1.41 NS NS 

Manganese µg/L 30 7 0.001 <0.001 50 NS 

Mercury µg/L < 0.02 < 0.02 - - 1 0.29 

Molybdenum µg/L 2 0.3 - - NS 70 

Nickel µg/L < 10 < 10 - - NS 100 

Potassium µg/L 4,600 1,700 0.8 0.1 NS NS 

Selenium µg/L < 1 < 1 - - 10 10 

Silver µg/L < 0.1 < 0.1 - - NS 1.2 

Sodium µg/L 37,800 6,200 20.0 13.3 200,000 (aesthetic) NS 

Thallium µg/L < 0.05 < 0.05 - - NS 2 

Tin µg/L < 50 < 50 - - NS NS 

Titanium µg/L < 5 < 5 - - NS NS 

Uranium µg/L 0.38 0.35 - - 20 20 

Vanadium µg/L < 5 < 5 - - NS 6.2 

Zinc µg/L < 5 < 5 0.011 0.010 5,000 890 
< indicates parameter is below the laboratory reporting limit. Shaded and bolded cell indicates parameter exceedance. 
NS indicates no standard 
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Table 5 Groundwater Quality: PHCs 

Parameter – PHCs (F1-F4) Units 
Sample Identification 

MECP Table 8 Standards MW2-22 MW6-22 
Sample Date:  August 17, 2022 

F1 (C6-C10) µg/L < 25 < 25 420 

F2 (C10-C16) µg/L < 50 < 50 150 

F3 (C16-C34) µg/L < 400 < 400 500 

F4 (C34-C50) µg/L < 400 < 400 500 
< indicates parameter is below the laboratory reporting limit. 
Note:  No ODWQS for PHCs 

Table 6 Groundwater Quality: VOCs 

Parameter – VOCs Units 

Sample Identification 

MECP Table 8 
Standards 

ODWQS 
MW2-22 MW6-22 

Sample Date:  August 17, 2022 

Acetone µg/L < 30 < 30 2,700 NS 
Benzene µg/L < 0.5 < 0.5 5 5 
Bromodichloromethane µg/L < 2 < 2 16 NS 
Bromoform µg/L < 5 < 5 25 NS 
Bromomethane µg/L < 0.5 < 0.5 0.89 NS 
Carbon Tetrachloride µg/L < 0.2 < 0.2 0.79 5 
Chlorobenzene µg/L < 0.5 < 0.5 30 80 
Chloroform µg/L < 1 < 1 2.4 NS 
Dibromochloromethane µg/L < 2 < 2 25 NS 
Dichlorobenzene,1,2- µg/L < 0.5 < 0.5 3 200 
Dichlorobenzene,1,3- µg/L < 0.5 < 0.5 59 NS 
Dichlorobenzene,1,4- µg/L < 0.5 < 0.5 1 5 
Dichlorodifluoromethane µg/L < 2 < 2 590 NS 
Dichloroethane,1,1- µg/L < 0.5 < 0.5 5 5 
Dichloroethane,1,2- µg/L < 0.5 < 0.5 1.6 NS 
Dichloroethylene,1,1- µg/L < 0.5 < 0.5 1.6 14 
Dichloroethene, cis-1,2- µg/L < 0.5 < 0.5 1.6 NS 
Dichloroethene, trans-1,2- µg/L < 0.5 < 0.5 1.6 NS 
Dichloropropane,1,2- µg/L < 0.5 < 0.5 5 NS 
Dichloropropene, cis-1,3- µg/L < 0.5 < 0.5 0.5 NS 
Dichloropropene, trans-1,3- µg/L < 0.5 < 0.5 0.5 NS 
Dichloropropene 1,3- cis+trans µg/L < 0.5 < 0.5 0.5 NS 
Ethylene Dibromide µg/L < 0.2 < 0.2 2.4 NS 
Ethylbenzene µg/L < 0.5 < 0.5 0.2 2.4 
Hexane µg/L < 5 < 5 51 NS 
Methyl Ethyl Ketone µg/L < 20 < 20 1,800 NS 
Methyl Isobutyl Ketone µg/L < 20 < 20 640 NS 
Methyl-t-butyl Ether µg/L < 2 < 2 15 NS 
Methylene Chloride µg/L < 5 < 5 50 NS 
Styrene µg/L < 0.5 < 0.5 5.4 NS 
Tetrachloroethane,1,1,1,2- µg/L < 0.5 < 0.5 1.1 NS 
Tetrachloroethane,1,1,2,2- µg/L < 0.5 < 0.5 1 NS 
Tetrachloroethylene µg/L < 0.5 < 0.5 1.6 30 
Toluene µg/L < 0.5 0.6 24 24 
Trichloroethane,1,1,1- µg/L < 0.5 < 0.5 200 NS 
Trichloroethane,1,1,2- µg/L < 0.5 < 0.5 4.7 NS 
Trichloroethylene µg/L < 0.5 < 0.5 1.6 5 
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Parameter – VOCs Units 

Sample Identification 

MECP Table 8 
Standards 

ODWQS 
MW2-22 MW6-22 

Sample Date:  August 17, 2022 

Trichlorofluoromethane µg/L < 5 < 5 150 NS 
Vinyl Chloride µg/L < 0.2 < 0.2 0.5 NS 
Xylene, m,p- µg/L < 1.0 < 1.0 NV NS 
Xylene, o- µg/L < 0.5 < 0.5 NV NS 
Xylene, m,p,o- µg/L < 1.1 < 1.1 300 300 
< indicates parameter is below the laboratory reporting limit. 
NS – No Standard 

4.6.1.1 Surface Water Quality 

Two (2) surface water samples were collected on August 17, 2022 and analyzed for general chemistry, metals and 
inorganics, PHCs, and VOCs.  The surface water samples, Creek #1 and Creek #2, were collected from Meade 
Creek.  Creek #1 represents a sample obtained upgradient of the Site, while Creek #2. Subsequent surface water 
samples were collected on April 19, 2023 in accordance with GHD’s previous recommendations for seasonal 
monitoring data. These samples were analyzed for general chemistry. The analytical results are compared to 
Provincial Water Quality Objectives (PWQOs) in Tables 7 to 9.  The results meet the PWQOs with the exception of 
iron in sample Creek #2 taken in 2022.  The exceedance for iron is attributed to organic material within the sample. 

Table 7 Surface Water Quality: Inorganics – General Chemistry and Metals 

Parameter – Inorganics Units 
Creek #1 Creek #2 Creek #1 Creek #2 

PWQO(1) 
Interim 

PWQO(2) 
August 17, 2022 April 19, 2023 

General Chemistry 

pH, Lab No unit 8.28 8.21 8.05 8.09 6.5 – 8.5 NV 
Conductivity µmho/cm 849 720 700 627 NV NV 
Alkalinity(CaCO3)  µg/L 279,000 255,000 242 235 <25% <25% 
Bicarbonate (as CaCO3) µg/L 279,000 255,000 - - NV NV 
Carbonate (as CaCO3) µg/L < 5,000 < 5,000 - - NV NV 
Hydroxide (as CaCO3) µg/L < 5,000 < 5,000 - - NV NV 
Hardness (as CaCO3) µg/L 335,000 296,000 255 240 NV NV 
Bromide µg/L < 400 < 400 - - NV NV 
Chloride µg/L 106,000 81,500 79.1 59.5 NV NV 
Fluoride µg/L < 0.1 < 0.1 <0.1 <0.1 NV NV 
Nitrite (N) µg/L < 0.1 < 0.1 <0.05 <0.05 NV NV 
Nitrate (N) µg/L 0.8 0.1 0.15 <0.05 NV NV 
Sulphate µg/L 10 4 7 8 NV NV 
Colour µg/L 28 47 - - NV NV 
Turbidity µg/L 2.7 7 0.7 0.6 NV NV 
Total Organic Carbon µg/L 5.8 9.4 - - NV NV 
Ammonia (N)-Total µg/L 0.05 0.57 <0.05 0.07 20 NV 
o-Phosphate (P) µg/L 0.004 0.004 <0.002 <0.002 NV NV 
Phosphorus-Total µg/L 0.05 0.09 - - NV 10 
Silica µg/L 8,320 14,900 - - NV NV 
Metals 

Aluminum (total) µg/L 40 40 - - NV 75 
Antimony (total) µg/L 0.4 0.3 - - NV 20 
Arsenic (total) µg/L 0.3 0.6 - - 5 5 
Barium (total) µg/L 120 99 - - NV NV 
Beryllium (total) µg/L < 2 < 2 - - 11 NV 
Boron (total) µg/L 14 8 - - NV 200 
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Parameter – Inorganics Units 
Creek #1 Creek #2 Creek #1 Creek #2 

PWQO(1) 
Interim 

PWQO(2) 
August 17, 2022 April 19, 2023 

Cadmium (total) µg/L < 0.015 < 0.015 - - 0.2 0.1 
Calcium µg/L 118,000 104,000 93.2 87.1 NV NV 
Chromium (total) µg/L < 2 < 2 - - NV NV 
Cobalt (total) µg/L < 0.1 0.2 - - NV 0.9 
Copper (total) µg/L < 2 < 2 0.0076 0.0044 NV 5 
Iron (total) µg/L 112 520 0.035 0.056 300 NV 
Lead (total) µg/L 0.05 0.1 - - 5 1 
Magnesium (total) µg/L 9,510 8,420 5.37 5.31 NV NV 
Manganese (total) µg/L 31 166 0.018 0.011 NV NV 
Mercury (dissolved) µg/L < 0.02 < 0.02 - - 0.2 NV 
Molybdenum (total) µg/L 0.1 0.1 - - NV 40 
Nickel (total) µg/L < 10 < 10 - - 25 NV 
Potassium µg/L 1,200 2,000 1.8 1.9 NV NV 
Selenium (total) µg/L < 1 < 1 - - 100 NV 
Silver (total) µg/L < 0.1 < 0.1 - - 0.1 NV 
Sodium (total) µg/L - - 42.1 32.5 200,000(aesthetic) NV 
Strontium (total) µg/L 434 363 - - NV NV 
Thallium (total) µg/L < 0.05 < 0.05 - - 0.3 0.3 
Tin (total) µg/L < 50 < 50 - - NV NV 
Titanium (total) µg/L < 5 < 5 - - NV NV 
Uranium (total) µg/L 0.46 0.12 - - NV 5 
Vanadium (total) µg/L < 5 < 5 - - NV 6 
Zinc (total) µg/L < 5 < 5 0.023 0.029 30 20 
< indicates parameter is below the laboratory reporting limit, NV = no value.  Shaded and bolded cell indicates parameter 
exceedance. 
(1) PWQOs – Provincial Water Quality Objectives: "Water Management - Policies, Guidelines, Provincial Water Quality 
Objectives of the Ministry of Environment and Energy, July 1994, as amended.  
(2) Interim PWQO – insufficient information to prepare a PWQO. 
Alkalinity Standard – should not be decreased by more than 25% of the natural concentration.                                                           

Table 8 Surface Water Quality: PHCs 

Parameter –  
PHCs (F1-F4) 

Units 
Creek #1 Creek #2 PWQO(1) Interim 

PWQO(2) August 17, 2022 

F1 (C6-C10) µg/L < 25 < 25 NV NV 
F2 (C10-C16) µg/L < 50 < 50 NV NV 
F3 (C16-C34) µg/L < 400 < 400 NV NV 
F4 (C34-C50) µg/L < 400 < 400 NV NV 
< indicates parameter is below the laboratory reporting limit. NV = no value. 
(1) PWQOs – Provincial Water Quality Objectives: "Water Management - Policies, Guidelines, Provincial Water Quality 
Objectives of the Ministry of Environment and Energy, July 1994, as amended.  
(2) Interim PWQO – insufficient information to prepare a PWQO 

Table 9 Surface Water Quality: VOCs 

 Parameter – Organics Units 
Creek #1 Creek #2 

PWQO(1) Interim PWQO(2) 

September 12, 2022 
Acetone µg/L < 30 < 30 NV NV 
Benzene ug/L < 0.5 < 0.5 NV 100 
Bromodichloromethane µg/L < 2 < 2 NV 200 
Bromoform µg/L < 5 < 5 NV 60 
Bromomethane µg/L < 0.5 < 0.5 NV 0.9 
Carbon tetrachloride µg/L < 0.2 < 0.2 NV NV 
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 Parameter – Organics Units 
Creek #1 Creek #2 

PWQO(1) Interim PWQO(2) 

September 12, 2022 
Chlorobenzene µg/L < 0.5 < 0.5 15 NV 
Chloroform µg/L < 1 < 1 NV NV 
Dibromochloromethane µg/L < 2 < 2 NV NV 
Dichlorobenzene, 1,2- µg/L < 0.5 < 0.5 2.5 NV 
Dichlorobenzene, 1,3- µg/L < 0.5 < 0.5 2.5 NV 
Dichlorobenzene, 1,4- µg/L < 0.5 < 0.5 4 NV 
Dichlorodifluoromethane µg/L < 2 < 2 NV NV 
Dichloroethane, 1,1- µg/L < 0.5 < 0.5 NV 200 
Dichloroethane, 1,2- µg/L < 0.5 < 0.5 NV 100 
Dichloroethylene, 1,1- µg/L < 0.5 < 0.5 NV 40 
Dichloroethylene, cis-1,2 µg/L < 0.5 < 0.5 NV 200 
Dichloroethylene, trans-1,2 µg/L < 0.5 < 0.5 NV 200 
Dichloropropane, 1,2- µg/L < 0.5 < 0.5 NV 0.7 
Dichloropropene, cis-1,3- µg/L < 0.5 < 0.5 NV NV 
Dichloropropene, trans-1,3- µg/L < 0.5 < 0.5 NV 7 
Ethylbenzene ug/L < 0.5 < 0.5 NV 8 
Ethylene dibromide µg/L < 0.2 < 0.2 5 5 
Hexane, n- µg/L < 5 < 5 NV NV 
Methyl ethyl ketone µg/L < 20 < 20 NV 400 
Methyl Isobutyl Ketone µg/L < 20 < 20 NV NV 
Methyl-t-butyl Ether µg/L < 2 < 2 NV 200 
Methylene Chloride µg/L < 5 < 5 NV 100 
Styrene µg/L < 0.5 < 0.5 NV 4 
Tetrachloroethane, 1,1,1,2- µg/L < 0.5 < 0.5 NV 20 
Tetrachloroethane, 1,1,2,2- µg/L < 0.5 < 0.5 NV 70 
Tetrachloroethylene µg/L < 0.5 < 0.5 NV 50 
Toluene ug/L < 0.5 < 0.5 0.8 0.8 
Trichloroethane, 1,1,1- µg/L < 0.5 < 0.5 NV 10 
Trichloroethane, 1,1,2- µg/L < 0.5 < 0.5 NV 800 
Trichloroethylene µg/L 1.1 < 0.5 NV 20 
Trichlorofluoromethane µg/L < 5 < 5 NV NV 
Vinyl Chloride µg/L < 0.2 < 0.2 NV 600 
Xylene, m,p ug/L < 1.0 < 1.0 NV NV 
Xylene, o- ug/L < 0.5 < 0.5 NV 40 
Xylene, m,p,o- ug/L < 1.1 < 1.1 NV NV 
<: parameter is below the laboratory reporting limit. NV: no value. 
(1) PWQOs: Provincial Water Quality Objectives: "Water Management - Policies, Guidelines, Provincial Water Quality Objectives 
of the Ministry of Environment and Energy, July 1994, as amended.  
(2) Interim PWQO: insufficient information to prepare a PWQO 

4.7 Site Soil Quality 
One (1) soil sample was collected from the area of the Site immediately downgradient of the receiving pond.  The 
sample was collected on September 12, 2022 and analyzed for pH, electrical conductivity (EC), sodium adsorption 
ratio (SAR), metals, PHCs, VOCs, and PAHs.  The analytical results are compared to MECP Table 1 Standards (Full 
Depth Background Site Condition Standards for residential / parkland / institutional / industrial / commercial / 
community property use) in Tables 10 to 13.  The Table 1 Standards are more conservative than the Table 8 
Standards which is why they were chosen in the data comparison.  The results meet the Table 1 Standards for 
residential / parkland / institutional / industrial / commercial / community (RPIICC) types of property uses.  Certificates 
of Analysis are presented in Appendix E.  



 

 
GHD | Leahy Excavations Inc. | 12583956 | Hydrogeological Assessment – Update 1 12

 

Table 10 Soil Quality: pH, Conductivity, Sodium Adsorption Ratio and Metals 

Parameter – Inorganics Units 
Sample Identification MECP Table 1 

Standards GS-1 
Sample Date:  September 12, 2022 

pH No unit 7.72 5 – 9 (surface soils) 

Conductivity mS/cm 0.319 0.57 

Sodium Adsorption Ratio No unit 1.48 2.4 

Metals 
Antimony µg/g < 0.5 1.3 

Arsenic µg/g 2.3 18 

Barium µg/g 76 220 

Beryllium µg/g 0.3 2.5 

Boron µg/g 6.1 36 

Boron (HWS) µg/g 0.06 NS 

Cadmium µg/g < 0.5 1 

Chromium (total) µg/g 15 70 

Chromium (VI) µg/g < 0.2 0.66 

Cobalt µg/g 6 21 

Copper µg/g 12 92 

Lead µg/g 9 120 

Mercury µg/g 0.020 0.27 

Molybdenum µg/g < 1 2 

Nickel µg/g 11 82 

Selenium µg/g 0.6 1.5 

Silver µg/g 0.3 0.5 

Thallium µg/g 0.1 1 

Uranium µg/g 0.5 2.5 

Vanadium µg/g 24 86 

Zinc µg/g 40 290 
<: parameter is below the laboratory reporting limit. 
NS – no standard; HWS – hot water soluble 

Table 11 Soil Quality: PHCs 

Parameter – PHCs (F1-F4) Units 
Sample Identification MECP Table 1 

Standards GS-1 
Sample Date:  September 12, 2022 

F1 (C6-C10) µg/g < 10 25 

F2 (C10-C16) µg/g < 5 10 

F3 (C16-C34) µg/g 27 240 

F4 (C34-C50) µg/g 24 120 

<: parameter is below the laboratory reporting limit. 

Table 12 Soil Quality: VOCs 

Parameter – VOCs Units 
Sample Identification 

MECP Table 1 
Standards GS-1 

Sample Date:  September 12, 2022 
Acetone µg/g < 0.02 0.5 
Benzene µg/g < 0.02 0.02 
Bromodichloromethane µg/g < 0.05 0.05 
Bromoform µg/g < 0.05 0.05 
Bromomethane µg/g < 0.02 0.05 
Carbon Tetrachloride µg/g < 0.02 0.05 
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Parameter – VOCs Units 
Sample Identification 

MECP Table 1 
Standards GS-1 

Sample Date:  September 12, 2022 
Chlorobenzene µg/g < 0.02 0.05 
Chloroform µg/g < 0.05 0.05 
Dibromochloromethane µg/g < 0.05 0.05 
Dichlorobenzene,1,2- µg/g < 0.05 0.05 
Dichlorobenzene,1,3- µg/g < 0.05 0.05 
Dichlorobenzene,1,4- µg/g < 0.02 0.05 
Dichlorodifluoromethane µg/g < 0.02 0.05 
Dichloroethane,1,1- µg/g < 0.02 0.05 
Dichloroethane,1,2- µg/g < 0.02 0.05 
Dichloroethylene,1,1- µg/g < 0.02 0.05 
Dichloroethene, cis-1,2- µg/g < 0.02 0.05 
Dichloroethene, trans-1,2- µg/g < 0.02 0.05 
Dichloropropane,1,2- µg/g < 0.02 0.05 
Dichloropropene, cis-1,3- µg/g < 0.02 0.05 
Dichloropropene, trans-1,3- µg/g < 0.02 0.05 
Dichloropropene 1,3- cis+trans µg/g < 0.02 0.05 
Ethylene Dibromide µg/g < 0.02 0.05 
Ethylbenzene µg/g < 0.05 0.05 
Hexane µg/g < 0.02 0.05 
Methyl Ethyl Ketone µg/g < 0.5 0.5 
Methyl Isobutyl Ketone µg/g < 0.5 0.5 
Methyl-t-butyl Ether µg/g < 0.05 0.05 
Methylene Chloride µg/g < 0.05 0.05 
Styrene µg/g < 0.05 0.05 
Tetrachloroethane,1,1,1,2- µg/g < 0.02 0.05 
Tetrachloroethane,1,1,2,2- µg/g < 0.05 0.05 
Tetrachloroethylene µg/g < 0.05 0.05 
Toluene µg/g < 0.2 0.2 
Trichloroethane,1,1,1- µg/g < 0.02 0.05 
Trichloroethane,1,1,2- µg/g < 0.02 0.05 
Trichloroethylene µg/g < 0.05 0.05 
Trichlorofluoromethane µg/g < 0.02 0.05 
Vinyl Chloride µg/g < 0.02 0.02 
Xylene, m,p- µg/g < 0.03 0.05 
Xylene, o- µg/g < 0.03 0.05 
Xylene, m,p,o- µg/g < 0.03 0.05 

<: parameter is below the laboratory reporting limit. 

Table 13 Soil Quality: PAHs 

Parameter – VOCs Units 
Sample Identification 

MECP Table 1 
Standards GS-1 

Sample Date:  September 12, 2022 
Acenaphthene µg/g < 0.05 0.072 
Acenaphthylene µg/g < 0.05 0.093 
Anthracene µg/g < 0.05 0.16 
Benzo(a)anthracene µg/g < 0.05 0.36 
Benzo(a)pyrene µg/g < 0.05 0.3 
Benzo(b)fluoranthene µg/g < 0.05 0.47 
Benzo(g,h,i)perylene µg/g < 0.05 0.68 
Benzo(k)fluoranthene µg/g < 0.05 0.48 
Chrysene µg/g < 0.05 2.8 
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Parameter – VOCs Units 
Sample Identification 

MECP Table 1 
Standards GS-1 

Sample Date:  September 12, 2022 
Dibenzo(a,h)anthracene µg/g < 0.05 0.1 
Fluoranthene µg/g < 0.05 0.56 
Fluorene µg/g < 0.05 0.12 
Indeno(1,2,3,-cd)pyrene µg/g < 0.05 0.23 
Methylnaphthalene,1- µg/g < 0.05 NS 
Methylnaphthalene,2- µg/g < 0.05 NS 
Methylnaphthalene 2-(1-) µg/g < 0.05 0.59 
Naphthalene µg/g < 0.05 0.09 
Phenanthrene µg/g < 0.05 0.69 
Pyrene µg/g < 0.05 1 
<: parameter is below the laboratory reporting limit. 
NS – no standard  

4.8 Proposed Site Development 
The existing Site conditions were surveyed with a drone operated by GHD on August 29, 2022.  Ground control points 
were established using an EOS Arrow Gold Plus GPS unit connected to the Real-Time Kinematic (RTK) network.  The 
interpreted existing Site contours are shown on Figure 8.  Based on the contours depicted on Figure 8 GHD has 
developed a proposed final contour plan, shown on Figure 9, which follows the below guidelines: 

– A 2% slope will form the plateau of the final grading sloping in a generally eastern direction 

– The east and south grade follows a 4:1 slope with the toe of the regrading area terminating at the eastern tree 
line.  

Using the proposed final contours overlayed with the existing site contours, a cut and fill analysis was completed to 
estimate the total available fill volume at the Site.  The cut and fill analysis is provided on Figure 10.  The estimated 
available fill volume is on the order of 1,600,000 cubic metres (+/- 50,000 cubic metres). 

The construction of a soil berm at the north and west portions of the Site, along County Road 4, is proposed for the 
purposes of noise and dust reduction. 

5. Conclusions and Recommendations 

It is our opinion that the Site is suitable for use as a Soil Bank facility and the continued use as a Hydro-Vac Receiving 
site from a hydrogeological perspective.  It is our opinion that the operations will continue to have minimal impact on 
the surrounding surface water and groundwater regimes provided the Site continues to operate in an environmentally 
responsible manner.  The Site is not within a wellhead protection area. 

5.1 Conclusions 
The following conclusions are made based on the information documented in this report: 

– Baseline surface water quality met the PWQOs at the upgradient and downgradient sampling locations with the 
exception of iron from the downgradient location (Creek #2). Subsequent surface water sampling met all PWQOs 
at both sampling locations. 

– Baseline groundwater quality from monitoring wells MW2-22 and MW6-22 met the MECP Table 8 Standards for 
all property use and generally meets the ODWQS with the exception of hardness and turbidity. Subsequent 
monitoring of the wells met with MECP Table 8 Standards and all ODWQS.  
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– The soil quality at GS-1 meets the MECP Table 1 Standards for RPIICC property use.  Soil being accepted at the 
Site should meet the applicable site condition standard which will be determined once a Design and Operations 
report has been prepared.  

– The Site geology consists of gravelly sand underlain by glacial till and subsequent limestone bedrock.  At depths 
ranging from 3.4 m to 5.9 m, bedrock was encountered within the boreholes MW2D-23, MW3D-23 and MW5D-
23. Bedrock coring was conducted to confirm bedrock quality. 

– Groundwater seepage was observed during drilling to range from about 2.0 to 3.0 mbgs.  Groundwater seepage 
was not observed in MW1-22 and MW4-22.  Static groundwater levels were measured August 22, 2022, October 
26, 2022 and June 19, 2023 ranged from 1.15 to 3.75 mbgs.  The shallow groundwater flow is in an east to 
southeast direction toward Meade Creek. 

– Groundwater levels were measured within the intermediate and deep wells on June 19, 2023 and ranged 
between 4.63 to 6.62 mbgs.  Deeper groundwater flow is in an east to southeast direction toward Meade Creek. 

– Given the results of the groundwater chemical analysis, the existing groundwater elevations, hydraulic 
conductivity data, and the in-situ nature of the existing soil and bedrock, Though there is evidence of vertical 
migration of groundwater throughout the Site, it is inferred to be minor based on the relatively small downward 
vertical gradient calculated for nested monitoring well locations MW2, MW3 and MW6.  It is noted that MW5 
displayed an upward vertical gradient.   

– The bedrock is overlaid by a very dense layer of glacial till which further reduces the amount of vertical 
groundwater migration at the Site. 

– Significant Groundwater Recharge Areas exist within relatively small areas of the Site with vulnerability scores of 
4 to 6.  The northeast portion of the Site is also within a Highly Vulnerable Aquifer.  The Site is not within a 
Wellhead Protection Area. 

– Downgradient surface water receptors from the Site include a tributary of Meade Creek and Meade Creek which 
flows into the Otonabee River.  

– There are no private water wells that are downgradient and within 250 m of the Site. 

It is the opinion of GHD that the Site operations are not expected to impact the soil quality or downgradient 
groundwater or surface water quality. 

5.2 Recommendations 
GHD recommends that a monitoring program be continued at the Site to compare future analytical data with the 
current data and assess any trends or changes in the data.  The monitoring is recommended to continue to evaluate 
the surface water and groundwater quality.  GHD recommends the following annual sampling program be conducted 
on a quarterly basis for the parameters tested for and documented in this report: 

– Continued surface water sampling at the locations Creek #1 and Creek #2. 

– Groundwater sampling at select shallow and deep monitoring well locations.  Water levels should continue to be 
obtained to assess seasonal fluctuations and to assess any trends over time.   

– The sampling events are to be summarized annually a report reviewed by a qualified person along with 
interpretation of the data and recommendations. 

Once MECP technical support review is completed, a Design and Operational Report will be developed for the Site.  
Operational recommendations summarized from the MECP memo include: 

– The settling pond that receives hydrovac material be sampled on a regular basis and that visual / olfactory 
observation of hydrovac material is undertaken with each load received at the Site.  If a sheen or odour (e.g. 
petroleum hydrocarbon sheen or odour) is observed then the material should be contained and appropriate 
sampling should be undertaken. 

– Incoming soil quality should be specified, in terms of quantity and quality, as the level of contamination will drive 
the risk for potential impacts to receptors.  The owner or operator of a reuse site and the qualified person must 
evaluate the potential cumulative impact of soil of various qualities as per Reg. 406/19.  A design and operations 
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7. Limitations 

This report is intended solely for Leahy Excavations Inc. in assessing the hydrogeological aspects of the lands on 
County Road 4 identified as Part Lot 3, Concession 9 in the Township of Douro-Dummer, Peterborough, Ontario and 
is prohibited for use by others without GHD’s prior written consent. 

GHD otherwise disclaims responsibility to any person other than Leahy Excavations Inc. arising in connection with this 
report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in 
the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 
information reviewed at the date of preparation of the report.  GHD has no responsibility or obligation to update this 
report to account for events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD 
described in this report (refer to Section 5 of this report).  GHD disclaims liability arising from any of the assumptions 
being incorrect. 
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Appendix A  
Photo Log 
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Appendix B  
Site Hydrogeologic Information 
– Stratigraphic and Instrumentation Logs 

– Geotechnical Analysis (Grain Size and Moisture Content) 
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Appendix C  
MECP Well Records 
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Appendix D  
Hydraulic Conductivity 
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MW2 FALLING HEAD TEST

Data Set:  G:\662\12583956\Workshare\Field\SWRT\BH-2\MW2 Falling Head Test.aqt
Date:  09/07/22 Time:  15:33:04

PROJECT INFORMATION

Company:  GHD Limited
Client:  Leahy Excavations Inc.
Project:  12583956-01
Location:  County Road 4, Peterborough
Test Well:  MW2
Test Date:  August 17, 2022

AQUIFER DATA

Saturated Thickness:  1.2 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW2)

Initial Displacement:  0.1636 m Static Water Column Height:  1.2 m
Total Well Penetration Depth:  1.52 m Screen Length:  1.52 m
Casing Radius:  0.0254 m Well Radius:  0.0254 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 8.858E-5 cm/sec y0 = 0.1499 m
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MW2 RISING HEAD TEST

Data Set:  G:\662\12583956\Workshare\Field\SWRT\BH-2\MW2 Rising Head Test.aqt
Date:  09/07/22 Time:  15:34:35

PROJECT INFORMATION

Company:  GHD Limited
Client:  Leahy Excavations Inc.
Project:  12583956-01
Location:  County Road 4, Peterborough
Test Well:  MW2
Test Date:  August 17, 2022

AQUIFER DATA

Saturated Thickness:  1.2 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW2)

Initial Displacement:  0.1412 m Static Water Column Height:  1.2 m
Total Well Penetration Depth:  1.52 m Screen Length:  1.52 m
Casing Radius:  0.0254 m Well Radius:  0.0254 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0001222 cm/sec y0 = 0.1409 m
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MW3 FALLING HEAD TEST

Data Set:  G:\662\12583956\Workshare\Field\SWRT\MW3\MW3 Falling Head Test.aqt
Date:  09/07/22 Time:  15:54:27

PROJECT INFORMATION

Company:  GHD Limited
Client:  Leahy Excavations Inc.
Project:  12583956-01
Location:  County Road 4, Peterborough
Test Well:  MW3
Test Date:  August 22, 2022

AQUIFER DATA

Saturated Thickness:  0.155 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW3)

Initial Displacement:  1.759 m Static Water Column Height:  0.155 m
Total Well Penetration Depth:  1.52 m Screen Length:  1.52 m
Casing Radius:  0.0254 m Well Radius:  0.0254 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.002063 cm/sec y0 = 1.57 m
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MW6 FALLING HEAD TEST

Data Set:  G:\662\12583956\Workshare\Field\SWRT\MW6\MW6 Falling Head Test.aqt
Date:  09/07/22 Time:  16:04:23

PROJECT INFORMATION

Company:  GHD Limited
Client:  Leahy Excavations Inc.
Project:  12583956-01
Location:  County Road 4, Peterborough
Test Well:  MW6
Test Date:  August 22, 2022

AQUIFER DATA

Saturated Thickness:  0.56 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW6)

Initial Displacement:  0.0347 m Static Water Column Height:  0.56 m
Total Well Penetration Depth:  1.52 m Screen Length:  1.52 m
Casing Radius:  0.0254 m Well Radius:  0.0254 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.001076 cm/sec y0 = 0.03556 m
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MW6 RISING HEAD TEST

Data Set:  G:\662\12583956\Workshare\Field\SWRT\MW6\MW6 Falling Head Test.aqt
Date:  09/07/22 Time:  16:05:45

PROJECT INFORMATION

Company:  GHD Limited
Client:  Leahy Excavations Inc.
Project:  12583956-01
Location:  County Road 4, Peterborough
Test Well:  MW6
Test Date:  August 22, 2022

AQUIFER DATA

Saturated Thickness:  0.56 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW6)

Initial Displacement:  0.0364 m Static Water Column Height:  0.56 m
Total Well Penetration Depth:  1.52 m Screen Length:  1.52 m
Casing Radius:  0.0254 m Well Radius:  0.0254 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0001118 cm/sec y0 = 0.02311 m
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Leahy ECA/12583956-01

01-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14

Richmond Hill ON L4B 1J9

289-475-5442Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26592 (i)

GHD Limited

455 Phillip Street, 

Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Wesley Moore

19-Aug-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

BH-2 BH-6Client I.D.

B22-26592-1 B22-26592-2Sample I.D.

17-Aug-22 17-Aug-22Date Collected

pH @25°C 7.86 7.90pH Units SM 4500H 22-Aug-22/O

Conductivity @25°C 749 649µmho/cm 1 SM 2510B 22-Aug-22/O

Alkalinity(CaCO3) to pH4.5 253 280mg/L 5 SM 2320B 22-Aug-22/O

Bicarbonate(as CaCO3) 253 280mg/L 5 SM 2320B 22-Aug-22/O

Carbonate (as CaCO3) < 5 < 5mg/L 5 SM 2320B 22-Aug-22/O

Hydroxide (as CaCO3) < 5 < 5mg/L 5 SM 2320B 22-Aug-22/O

Hardness (as CaCO3) 375 328mg/L 1 SM 3120 24-Aug-22/O

Bromide < 0.4 < 0.4mg/L 0.4 SM4110C 24-Aug-22/O

Chloride 47.4 36.9mg/L 0.5 SM4110C 24-Aug-22/O

Fluoride < 0.1 < 0.1mg/L 0.1 SM4110C 24-Aug-22/O

Nitrite (N) < 0.1 < 0.1mg/L 0.1 SM4110C 24-Aug-22/O

Nitrate (N) 7.9 0.4mg/L 0.1 SM4110C 24-Aug-22/O

Sulphate 40 8mg/L 1 SM4110C 24-Aug-22/O

Colour < 2 < 2TCU 2 SM 2120C 23-Aug-22/O

Turbidity 211 17.8NTU 0.1 SM 2130 23-Aug-22/O

Total Organic Carbon 1.7 1.7mg/L 0.2 EPA 415.2 22-Aug-22/O

Ammonia + Ammonium (N) < 0.01 < 0.01mg/L 0.01 SM4500-
NH3-H

22-Aug-22/K

o-Phosphate (P) < 0.002 < 0.002mg/L 0.002 PE4500-S 22-Aug-22/K

Phosphorus-Total 0.03 0.01mg/L 0.01 E3516.2 25-Aug-22/K

Calcium 134 123mg/L 0.02 SM 3120 24-Aug-22/O

Magnesium 9.67 5.39mg/L 0.02 SM 3120 24-Aug-22/O

Potassium 4.6 1.7mg/L 0.1 SM 3120 24-Aug-22/O

Sodium 37.8 6.2mg/L 0.2 SM 3120 24-Aug-22/O

Aluminum 0.04 0.03mg/L 0.01 SM 3120 24-Aug-22/O

Page 1 of 3.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Leahy ECA/12583956-01

01-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14

Richmond Hill ON L4B 1J9

289-475-5442Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26592 (i)

GHD Limited

455 Phillip Street, 

Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Wesley Moore

19-Aug-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

BH-2 BH-6Client I.D.

B22-26592-1 B22-26592-2Sample I.D.

17-Aug-22 17-Aug-22Date Collected

Antimony 0.0001 0.0003mg/L 0.0001 EPA 200.8 25-Aug-22/O

Arsenic 0.0002 0.0001mg/L 0.0001 EPA 200.8 25-Aug-22/O

Barium 0.164 0.071mg/L 0.001 SM 3120 24-Aug-22/O

Beryllium < 0.002 < 0.002mg/L 0.002 SM 3120 24-Aug-22/O

Boron 0.059 0.013mg/L 0.005 SM 3120 24-Aug-22/O

Cadmium < 0.000015 < 0.000015mg/L 0.000015 EPA 200.8 25-Aug-22/O

Chromium < 0.002 < 0.002mg/L 0.002 SM 3120 24-Aug-22/O

Cobalt < 0.005 < 0.005mg/L 0.005 SM 3120 24-Aug-22/O

Copper < 0.002 < 0.002mg/L 0.002 SM 3120 24-Aug-22/O

Iron < 0.005 < 0.005mg/L 0.005 SM 3120 24-Aug-22/O

Lead < 0.00002 0.00002mg/L 0.00002 EPA 200.8 25-Aug-22/O

Manganese 0.030 0.007mg/L 0.001 SM 3120 24-Aug-22/O

Mercury < 0.00002 < 0.00002mg/L 0.00002 SM 3112 B 23-Aug-22/O

Molybdenum 0.0020 0.0003mg/L 0.0001 EPA 200.8 25-Aug-22/O

Nickel < 0.01 < 0.01mg/L 0.01 SM 3120 24-Aug-22/O

Selenium < 0.001 < 0.001mg/L 0.001 EPA 200.8 25-Aug-22/O

Silica 13.9 11.9mg/L 0.02 SM 3120 24-Aug-22/O

Silver < 0.0001 < 0.0001mg/L 0.0001 EPA 200.8 25-Aug-22/O

Strontium 0.411 0.272mg/L 0.001 SM 3120 24-Aug-22/O

Thallium < 0.00005 < 0.00005mg/L 0.00005 EPA 200.8 25-Aug-22/O

Tin < 0.05 < 0.05mg/L 0.05 SM 3120 24-Aug-22/O

Titanium < 0.005 < 0.005mg/L 0.005 SM 3120 24-Aug-22/O

Uranium 0.00038 0.00035mg/L 0.00005 EPA 200.8 25-Aug-22/O

Vanadium < 0.005 < 0.005mg/L 0.005 SM 3120 24-Aug-22/O

Zinc < 0.005 < 0.005mg/L 0.005 SM 3120 24-Aug-22/O

Page 2 of 3.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Leahy ECA/12583956-01

01-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14

Richmond Hill ON L4B 1J9

289-475-5442Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26592 (i)

GHD Limited

455 Phillip Street, 

Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Wesley Moore

19-Aug-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

BH-2 BH-6Client I.D.

B22-26592-1 B22-26592-2Sample I.D.

17-Aug-22 17-Aug-22Date Collected

Anion Sum 7.79 6.82meq/L Calc. 24-Aug-22/O

Cation Sum 9.25 6.87meq/L Calc. 24-Aug-22/O

% Difference 8.57 0.332% Calc. 24-Aug-22/O

Ion Ratio 0.842 0.993AS/CS Calc. 24-Aug-22/O

Sodium Adsorption Ratio 0.851 0.149- Calc. 24-Aug-22/O

TDS(ion sum calc.) 460 350mg/L 1 Calc. 24-Aug-22/O

Conductivity (calc.) 820 651µmho/cm Calc. 24-Aug-22/O

TDS(calc.)/EC(actual) 0.615 0.540- Calc. 24-Aug-22/O

EC(calc.)/EC(actual) 1.09 1.00- Calc. 24-Aug-22/O

Langelier Index(25°C) 0.927 0.982S.I. Calc. 24-Aug-22/O

Page 3 of 3.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Leahy ECA/12583956-01

01-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14

Richmond Hill ON L4B 1J9

289-475-5442Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26592 (ii)

GHD Limited

455 Phillip Street, 

Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Wesley Moore

19-Aug-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

BH-2 BH-6Client I.D.

B22-26592-1 B22-26592-2Sample I.D.

17-Aug-22 17-Aug-22Date Collected

Acetone < 30 < 30µg/L 30 EPA 8260 22-Aug-22/R

Benzene < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Bromodichloromethane < 2 < 2µg/L 2 EPA 8260 22-Aug-22/R

Bromoform < 5 < 5µg/L 5 EPA 8260 22-Aug-22/R

Bromomethane < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Carbon Tetrachloride < 0.2 < 0.2µg/L 0.2 EPA 8260 22-Aug-22/R

Monochlorobenzene  
(Chlorobenzene)

< 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Chloroform < 1 < 1µg/L 1 EPA 8260 22-Aug-22/R

Dibromochloromethane < 2 < 2µg/L 2 EPA 8260 22-Aug-22/R

Dichlorobenzene,1,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichlorobenzene,1,3- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichlorobenzene,1,4- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichlorodifluoromethane < 2 < 2µg/L 2 EPA 8260 22-Aug-22/R

Dichloroethane,1,1- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloroethane,1,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloroethylene,1,1- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloroethene, cis-1,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloroethene, trans-1,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloropropane,1,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloropropene, cis-1,3- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloropropene, trans-1,3- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloropropene 1,3- 
cis+trans

< 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Ethylbenzene < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Page 1 of 2.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Leahy ECA/12583956-01

01-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14

Richmond Hill ON L4B 1J9

289-475-5442Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26592 (ii)

GHD Limited

455 Phillip Street, 

Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Wesley Moore

19-Aug-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

BH-2 BH-6Client I.D.

B22-26592-1 B22-26592-2Sample I.D.

17-Aug-22 17-Aug-22Date Collected

Dibromoethane,1,2- 
(Ethylene Dibromide)

< 0.2 < 0.2µg/L 0.2 EPA 8260 22-Aug-22/R

Hexane < 5 < 5µg/L 5 EPA 8260 22-Aug-22/R

Methyl Ethyl Ketone < 20 < 20µg/L 20 EPA 8260 22-Aug-22/R

Methyl Isobutyl Ketone < 20 < 20µg/L 20 EPA 8260 22-Aug-22/R

Methyl-t-butyl Ether < 2 < 2µg/L 2 EPA 8260 22-Aug-22/R

Dichloromethane 
(Methylene Chloride)

< 5 < 5µg/L 5 EPA 8260 22-Aug-22/R

Styrene < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Tetrachloroethane,1,1,1,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Tetrachloroethane,1,1,2,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Tetrachloroethylene < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Toluene < 0.5 0.6µg/L 0.5 EPA 8260 22-Aug-22/R

Trichloroethane,1,1,1- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Trichloroethane,1,1,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Trichloroethylene < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Trichlorofluoromethane < 5 < 5µg/L 5 EPA 8260 22-Aug-22/R

Vinyl Chloride < 0.2 < 0.2µg/L 0.2 EPA 8260 22-Aug-22/R

Xylene, m,p- < 1.0 < 1.0µg/L 1.0 EPA 8260 22-Aug-22/R

Xylene, o- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Xylene, m,p,o- < 1.1 < 1.1µg/L 1.1 EPA 8260 22-Aug-22/R

PHC F1 (C6-C10) < 25 < 25µg/L 25 MOE E3421 22-Aug-22/R

PHC F2 (>C10-C16) < 50 < 50µg/L 50 MOE E3421 22-Aug-22/K

PHC F3 (>C16-C34) < 400 < 400µg/L 400 MOE E3421 22-Aug-22/K

PHC F4 (>C34-C50) < 400 < 400µg/L 400 MOE E3421 22-Aug-22/K

Page 2 of 2.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Leahy ECA/12583956-01

01-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14

Richmond Hill ON L4B 1J9

289-475-5442Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26601 (i)

GHD Limited

455 Phillip Street, 

Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Jacob Kempt

19-Aug-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.Surface WaterSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

Creek #1 Creek #2Client I.D.

B22-26601-1 B22-26601-2Sample I.D.

17-Aug-22 18-Aug-22Date Collected

pH @25°C 8.28 8.21pH Units SM 4500H 22-Aug-22/O

Conductivity @25°C 849 720µmho/cm 1 SM 2510B 22-Aug-22/O

Alkalinity(CaCO3) to pH4.5 279 255mg/L 5 SM 2320B 22-Aug-22/O

Bicarbonate(as CaCO3) 279 255mg/L 5 SM 2320B 22-Aug-22/O

Carbonate (as CaCO3) < 5 < 5mg/L 5 SM 2320B 22-Aug-22/O

Hydroxide (as CaCO3) < 5 < 5mg/L 5 SM 2320B 22-Aug-22/O

Hardness (as CaCO3) 335 296mg/L 1 SM 3120 25-Aug-22/O

Bromide < 0.4 < 0.4mg/L 0.4 SM4110C 24-Aug-22/O

Chloride 106 81.5mg/L 0.5 SM4110C 24-Aug-22/O

Fluoride < 0.1 < 0.1mg/L 0.1 SM4110C 24-Aug-22/O

Nitrite (N) < 0.1 < 0.1mg/L 0.1 SM4110C 24-Aug-22/O

Nitrate (N) 0.8 0.1mg/L 0.1 SM4110C 24-Aug-22/O

Sulphate 10 4mg/L 1 SM4110C 24-Aug-22/O

Colour 28 47TCU 2 SM 2120C 23-Aug-22/O

Turbidity 2.7 7.0NTU 0.1 SM 2130 23-Aug-22/O

Total Organic Carbon 5.8 9.4mg/L 0.2 EPA 415.2 22-Aug-22/O

Ammonia (N)-Total 0.05 0.57mg/L 0.01 SM4500-
NH3-H

25-Aug-22/K

o-Phosphate (P) 0.004 0.004mg/L 0.002 PE4500-S 25-Aug-22/K

Phosphorus-Total 0.05 0.09mg/L 0.01 E3516.2 25-Aug-22/K

Calcium 118 104mg/L 0.02 SM 3120 25-Aug-22/O

Magnesium 9.51 8.42mg/L 0.02 SM 3120 25-Aug-22/O

Potassium 1.2 2.0mg/L 0.1 SM 3120 25-Aug-22/O

Sodium 52.8 37.4mg/L 0.2 SM 3120 25-Aug-22/O

Aluminum 0.04 0.04mg/L 0.01 SM 3120 25-Aug-22/O

Page 1 of 3.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Leahy ECA/12583956-01

01-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14

Richmond Hill ON L4B 1J9

289-475-5442Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26601 (i)

GHD Limited

455 Phillip Street, 

Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Jacob Kempt

19-Aug-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.Surface WaterSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

Creek #1 Creek #2Client I.D.

B22-26601-1 B22-26601-2Sample I.D.

17-Aug-22 18-Aug-22Date Collected

Antimony 0.0004 0.0003mg/L 0.0001 EPA 200.8 25-Aug-22/O

Arsenic 0.0003 0.0006mg/L 0.0001 EPA 200.8 25-Aug-22/O

Barium 0.120 0.099mg/L 0.001 SM 3120 25-Aug-22/O

Beryllium < 0.002 < 0.002mg/L 0.002 SM 3120 25-Aug-22/O

Boron 0.014 0.008mg/L 0.005 SM 3120 25-Aug-22/O

Cadmium < 0.000015 < 0.000015mg/L 0.000015 EPA 200.8 25-Aug-22/O

Chromium < 0.002 < 0.002mg/L 0.002 SM 3120 25-Aug-22/O

Cobalt < 0.0001 0.0002mg/L 0.0001 EPA 200.8 25-Aug-22/O

Copper < 0.002 < 0.002mg/L 0.002 SM 3120 25-Aug-22/O

Iron 0.112 0.520mg/L 0.005 SM 3120 25-Aug-22/O

Lead 0.00005 0.00010mg/L 0.00002 EPA 200.8 25-Aug-22/O

Manganese 0.031 0.166mg/L 0.001 SM 3120 25-Aug-22/O

Mercury < 0.00002 < 0.00002mg/L 0.00002 SM 3112 B 24-Aug-22/O

Molybdenum 0.0001 0.0001mg/L 0.0001 EPA 200.8 25-Aug-22/O

Nickel < 0.01 < 0.01mg/L 0.01 SM 3120 25-Aug-22/O

Selenium < 0.001 < 0.001mg/L 0.001 EPA 200.8 25-Aug-22/O

Silica 8.32 14.9mg/L 0.02 SM 3120 25-Aug-22/O

Silver < 0.0001 < 0.0001mg/L 0.0001 EPA 200.8 25-Aug-22/O

Strontium 0.434 0.363mg/L 0.001 SM 3120 25-Aug-22/O

Thallium < 0.00005 < 0.00005mg/L 0.00005 EPA 200.8 25-Aug-22/O

Tin < 0.05 < 0.05mg/L 0.05 SM 3120 25-Aug-22/O

Titanium < 0.005 < 0.005mg/L 0.005 SM 3120 25-Aug-22/O

Uranium 0.00046 0.00012mg/L 0.00005 EPA 200.8 25-Aug-22/O

Vanadium < 0.005 < 0.005mg/L 0.005 SM 3120 25-Aug-22/O

Zinc < 0.005 < 0.005mg/L 0.005 SM 3120 25-Aug-22/O

Page 2 of 3.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Leahy ECA/12583956-01

01-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14

Richmond Hill ON L4B 1J9

289-475-5442Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26601 (i)

GHD Limited

455 Phillip Street, 

Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Jacob Kempt

19-Aug-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.Surface WaterSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

Creek #1 Creek #2Client I.D.

B22-26601-1 B22-26601-2Sample I.D.

17-Aug-22 18-Aug-22Date Collected

Anion Sum 8.82 7.48meq/L Calc. 24-Aug-22/O

Cation Sum 9.02 7.61meq/L Calc. 24-Aug-22/O

% Difference 1.12 0.863% Calc. 24-Aug-22/O

Ion Ratio 0.978 0.983AS/CS Calc. 24-Aug-22/O

Sodium Adsorption Ratio 1.26 0.947- Calc. 24-Aug-22/O

TDS(ion sum calc.) 469 392mg/L 1 Calc. 24-Aug-22/O

Conductivity (calc.) 871 737µmho/cm Calc. 24-Aug-22/O

TDS(calc.)/EC(actual) 0.552 0.544- Calc. 24-Aug-22/O

EC(calc.)/EC(actual) 1.03 1.02- Calc. 24-Aug-22/O

Langelier Index(25°C) 1.34 1.18S.I. Calc. 24-Aug-22/O

Page 3 of 3.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Leahy ECA/12583956-01

01-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14

Richmond Hill ON L4B 1J9

289-475-5442Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26601 (ii)

GHD Limited

455 Phillip Street, 

Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Jacob Kempt

19-Aug-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.Surface WaterSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

Creek #1 Creek #2Client I.D.

B22-26601-1 B22-26601-2Sample I.D.

17-Aug-22 18-Aug-22Date Collected

Acetone < 30 < 30µg/L 30 EPA 8260 22-Aug-22/R

Benzene < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Bromodichloromethane < 2 < 2µg/L 2 EPA 8260 22-Aug-22/R

Bromoform < 5 < 5µg/L 5 EPA 8260 22-Aug-22/R

Bromomethane < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Carbon Tetrachloride < 0.2 < 0.2µg/L 0.2 EPA 8260 22-Aug-22/R

Monochlorobenzene  
(Chlorobenzene)

< 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Chloroform < 1 < 1µg/L 1 EPA 8260 22-Aug-22/R

Dibromochloromethane < 2 < 2µg/L 2 EPA 8260 22-Aug-22/R

Dichlorobenzene,1,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichlorobenzene,1,3- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichlorobenzene,1,4- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichlorodifluoromethane < 2 < 2µg/L 2 EPA 8260 22-Aug-22/R

Dichloroethane,1,1- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloroethane,1,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloroethylene,1,1- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloroethene, cis-1,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloroethene, trans-1,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloropropane,1,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloropropene, cis-1,3- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloropropene, trans-1,3- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloropropene 1,3- 
cis+trans

< 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Ethylbenzene < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Page 1 of 2.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Leahy ECA/12583956-01

01-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14

Richmond Hill ON L4B 1J9

289-475-5442Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26601 (ii)

GHD Limited

455 Phillip Street, 

Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Jacob Kempt

19-Aug-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.Surface WaterSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

Creek #1 Creek #2Client I.D.

B22-26601-1 B22-26601-2Sample I.D.

17-Aug-22 18-Aug-22Date Collected

Dibromoethane,1,2- 
(Ethylene Dibromide)

< 0.2 < 0.2µg/L 0.2 EPA 8260 22-Aug-22/R

Hexane < 5 < 5µg/L 5 EPA 8260 22-Aug-22/R

Methyl Ethyl Ketone < 20 < 20µg/L 20 EPA 8260 22-Aug-22/R

Methyl Isobutyl Ketone < 20 < 20µg/L 20 EPA 8260 22-Aug-22/R

Methyl-t-butyl Ether < 2 < 2µg/L 2 EPA 8260 22-Aug-22/R

Dichloromethane 
(Methylene Chloride)

< 5 < 5µg/L 5 EPA 8260 22-Aug-22/R

Styrene < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Tetrachloroethane,1,1,1,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Tetrachloroethane,1,1,2,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Tetrachloroethylene < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Toluene < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Trichloroethane,1,1,1- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Trichloroethane,1,1,2- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Trichloroethylene 1.1 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Trichlorofluoromethane < 5 < 5µg/L 5 EPA 8260 22-Aug-22/R

Vinyl Chloride < 0.2 < 0.2µg/L 0.2 EPA 8260 22-Aug-22/R

Xylene, m,p- < 1.0 < 1.0µg/L 1.0 EPA 8260 22-Aug-22/R

Xylene, o- < 0.5 < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Xylene, m,p,o- < 1.1 < 1.1µg/L 1.1 EPA 8260 22-Aug-22/R

PHC F1 (C6-C10) < 25 < 25µg/L 25 MOE E3421 22-Aug-22/R

PHC F2 (>C10-C16) < 50 < 50µg/L 50 MOE E3421 22-Aug-22/K

PHC F3 (>C16-C34) < 400 < 400µg/L 400 MOE E3421 22-Aug-22/K

PHC F4 (>C34-C50) < 400 < 400µg/L 400 MOE E3421 22-Aug-22/K

Page 2 of 2.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Parameter Qty
Site

Analyzed
Lab

Method
Reference

Method
Analyst
Initials

Date
Analyzed

12583956-01

20-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14
Richmond Hill ON L4B 1J9

289-475-5442Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29497 (i)

GHD Limited
455 Phillip Street, 
Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Wesley Moore

14-Sep-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.

SoilSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Conductivity 1 Holly Lane A-COND-01 (o) SM 2510BLMG 16-Sep-22
pH 1 Richmond Hill A-pH-02 (rh) MOEE3530JE 16-Sep-22
Chromium (VI) 1 Holly Lane D-CRVI-02 (o) EPA7196ALMG 19-Sep-22
Mercury 1 Holly Lane D-HG-01 (o) EPA 7471APBK 19-Sep-22
Boron - HWS 1 Holly Lane D-HWE s MOE3470hmc 19-Sep-22
Sodium Adsorption Ratio 1 Holly Lane D-ICP-01 SAR (o) SM 3120hmc 16-Sep-22
Metals - ICP-OES 1 Holly Lane D-ICP-02 (o) EPA 6010hmc 16-Sep-22
Metals - ICP-MS 1 Holly Lane D-ICPMS-01  (o) EPA 6020TPR 16-Sep-22

µg/g = micrograms per gram (parts per million) and is equal to mg/Kg
F1 C6-C10 hydrocarbons in µg/g, (F1-btex if requested)
F2 C10-C16 hydrocarbons in µg/g, (F2-napth if requested)
F3 C16-C34 hydrocarbons in µg/g, (F3-pah if requested)
F4 C34-C50 hydrocarbons in µg/g
This method complies with the Reference Method for the CWS PHC and is 
validated for use in the laboratory.
Any deviations from the method are noted and reported for any particular sample.
nC6 and nC10 response factor is within 30% of response factor for toluene:
nC10,nC16 and nC34 response factors within 10% of each other:
C50 response factors within 70% of  nC10+nC16+nC34 average:
Linearity is within 15%:
All results expressed on a dry weight basis.
Unless otherwise noted all chromatograms returned to baseline by the retention 
time of nC50.

Unless otherwise noted all extraction, analysis, QC 
requirements and limits for holding time were met.
If analyzed for F4 and F4G they are not to be summed 
but the greater of the two numbers are to be used in 
application to the CWS PHC
QC will be made available upon request.

Page 1 of 3.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

O. Reg. 153 - Soil, Ground Water and Sediment Standards
Tbl. 1 - Agricultural - Table 1 - Agricultural/Other Soil Std

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



12583956-01

20-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14
Richmond Hill ON L4B 1J9

289-475-5442Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29497 (i)

GHD Limited
455 Phillip Street, 
Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Wesley Moore

14-Sep-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.

GS-1Client I.D.

B22-29497-1Sample I.D.

12-Sep-22Date Collected

O. Reg. 153
Tbl. 1 - 

Agricultural

pH @25°CpH @25°C 7.72pH Units
Conductivity @25°CConductivity @25°C 0.319 0.47mS/cm 0.001
Sodium Adsorption RatioSodium Adsorption Ratio 1.48 1units
AntimonyAntimony < 0.5 1µg/g 0.5
ArsenicArsenic 2.3 11µg/g 0.5
BariumBarium 76 210µg/g 1
BerylliumBeryllium 0.3 2.5µg/g 0.2
BoronBoron 6.1 36µg/g 0.5
Boron (HWS)Boron (HWS) 0.06µg/g 0.02
CadmiumCadmium < 0.5 1µg/g 0.5
ChromiumChromium 15 67µg/g 1
Chromium (VI)Chromium (VI) < 0.2 0.66µg/g 0.2
CobaltCobalt 6 19µg/g 1
CopperCopper 12 62µg/g 1
LeadLead 9 45µg/g 5
MercuryMercury 0.020 0.16µg/g 0.005
MolybdenumMolybdenum < 1 2µg/g 1
NickelNickel 11 37µg/g 1
SeleniumSelenium 0.6 1.2µg/g 0.5
SilverSilver 0.3 0.5µg/g 0.2
ThalliumThallium 0.1 1µg/g 0.1
UraniumUranium 0.5 1.9µg/g 0.1
VanadiumVanadium 24 86µg/g 1
ZincZinc 40 290µg/g 3

Page 2 of 3.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

O. Reg. 153 - Soil, Ground Water and Sediment Standards
Tbl. 1 - Agricultural - Table 1 - Agricultural/Other Soil Std

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



12583956-01

20-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14
Richmond Hill ON L4B 1J9

289-475-5442Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29497 (i)

GHD Limited
455 Phillip Street, 
Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Wesley Moore

14-Sep-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Summary of Exceedances

Table 1 - Agricultural/Other Soil Std

Found
Value LimitGS-1

Sodium Adsorption Ratio (units) 1.48 1

Page 3 of 3.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

O. Reg. 153 - Soil, Ground Water and Sediment Standards
Tbl. 1 - Agricultural - Table 1 - Agricultural/Other Soil Std

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



Parameter Qty
Site

Analyzed
Lab

Method
Reference

Method
Analyst
Initials

Date
Analyzed

12583956-01

20-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14
Richmond Hill ON L4B 1J9

289-475-5442Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29497 (ii)

GHD Limited
455 Phillip Street, 
Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Wesley Moore

14-Sep-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.

SoilSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

% Moisture 1 Richmond Hill A-% moisture RHFAL 14-Sep-22
PHC(F2-F4) 1 Kingston C-PHC-S-001 (k) CWS Tier 1KPR 15-Sep-22
VOC's 1 Richmond Hill C-VOC-02 (rh) EPA 8260JE 14-Sep-22
PHC(F1) 1 Richmond Hill C-VPHS-01 (rh) CWS Tier 1JE 14-Sep-22

µg/g = micrograms per gram (parts per million) and is equal to mg/Kg
F1 C6-C10 hydrocarbons in µg/g, (F1-btex if requested)
F2 C10-C16 hydrocarbons in µg/g, (F2-napth if requested)
F3 C16-C34 hydrocarbons in µg/g, (F3-pah if requested)
F4 C34-C50 hydrocarbons in µg/g
This method complies with the Reference Method for the CWS PHC and is 
validated for use in the laboratory.
Any deviations from the method are noted and reported for any particular sample.
nC6 and nC10 response factor is within 30% of response factor for toluene:
nC10,nC16 and nC34 response factors within 10% of each other:
C50 response factors within 70% of  nC10+nC16+nC34 average:
Linearity is within 15%:
All results expressed on a dry weight basis.
Unless otherwise noted all chromatograms returned to baseline by the retention 
time of nC50.

Unless otherwise noted all extraction, analysis, QC 
requirements and limits for holding time were met.
If analyzed for F4 and F4G they are not to be summed 
but the greater of the two numbers are to be used in 
application to the CWS PHC
QC will be made available upon request.

Page 1 of 5.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

O. Reg. 153 - Soil, Ground Water and Sediment Standards
Tbl. 1 - Agricultural - Table 1 - Agricultural/Other Soil Std

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



12583956-01

20-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14
Richmond Hill ON L4B 1J9

289-475-5442Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29497 (ii)

GHD Limited
455 Phillip Street, 
Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Wesley Moore

14-Sep-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.

GS-1Client I.D.

B22-29497-1Sample I.D.

12-Sep-22Date Collected

O. Reg. 153
Tbl. 1 - 

Agricultural

AcetoneAcetone < 0.5 0.5µg/g 0.5
BenzeneBenzene < 0.02 0.02µg/g 0.02
BromodichloromethaneBromodichloromethane < 0.02 0.05µg/g 0.02
BromoformBromoform < 0.02 0.05µg/g 0.02
BromomethaneBromomethane < 0.05 0.05µg/g 0.05
Carbon TetrachlorideCarbon Tetrachloride < 0.05 0.05µg/g 0.05
Monochlorobenzene  
(Chlorobenzene)

Monochlorobenzene  
(Chlorobenzene)

< 0.02 0.05µg/g 0.02

ChloroformChloroform < 0.02 0.05µg/g 0.02
DibromochloromethaneDibromochloromethane < 0.02 0.05µg/g 0.02
Dichlorobenzene,1,2-Dichlorobenzene,1,2- < 0.05 0.05µg/g 0.05
Dichlorobenzene,1,3-Dichlorobenzene,1,3- < 0.05 0.05µg/g 0.05
Dichlorobenzene,1,4-Dichlorobenzene,1,4- < 0.05 0.05µg/g 0.05
DichlorodifluoromethaneDichlorodifluoromethane < 0.05 0.05µg/g 0.05
Dichloroethane,1,1-Dichloroethane,1,1- < 0.02 0.05µg/g 0.02
Dichloroethane,1,2-Dichloroethane,1,2- < 0.02 0.05µg/g 0.02
Dichloroethylene,1,1-Dichloroethylene,1,1- < 0.02 0.05µg/g 0.02
Dichloroethene, cis-1,2-Dichloroethene, cis-1,2- < 0.02 0.05µg/g 0.02
Dichloroethene, trans-1,2-Dichloroethene, trans-1,2- < 0.02 0.05µg/g 0.02
Dichloropropane,1,2-Dichloropropane,1,2- < 0.02 0.05µg/g 0.02
Dichloropropene, cis-1,3-Dichloropropene, cis-1,3- < 0.02µg/g 0.02
Dichloropropene, trans-
1,3-

Dichloropropene, trans-
1,3-

< 0.02µg/g 0.02

Dichloropropene 1,3- 
cis+trans

Dichloropropene 1,3- 
cis+trans

< 0.02 0.05µg/g 0.02

EthylbenzeneEthylbenzene < 0.05 0.05µg/g 0.05

Page 2 of 5.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

O. Reg. 153 - Soil, Ground Water and Sediment Standards
Tbl. 1 - Agricultural - Table 1 - Agricultural/Other Soil Std

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



12583956-01

20-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14
Richmond Hill ON L4B 1J9

289-475-5442Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29497 (ii)

GHD Limited
455 Phillip Street, 
Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Wesley Moore

14-Sep-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.

GS-1Client I.D.

B22-29497-1Sample I.D.

12-Sep-22Date Collected

O. Reg. 153
Tbl. 1 - 

Agricultural

Dibromoethane,1,2- 
(Ethylene Dibromide)

Dibromoethane,1,2- 
(Ethylene Dibromide)

< 0.02 0.05µg/g 0.02

HexaneHexane < 0.02 0.05µg/g 0.02
Methyl Ethyl KetoneMethyl Ethyl Ketone < 0.5 0.5µg/g 0.5
Methyl Isobutyl KetoneMethyl Isobutyl Ketone < 0.5 0.5µg/g 0.5
Methyl-t-butyl EtherMethyl-t-butyl Ether < 0.05 0.05µg/g 0.05
Dichloromethane 
(Methylene Chloride)

Dichloromethane 
(Methylene Chloride)

< 0.05 0.05µg/g 0.05

StyreneStyrene < 0.05 0.05µg/g 0.05
Tetrachloroethane,1,1,1,2
-

Tetrachloroethane,1,1,1,2
-

< 0.02 0.05µg/g 0.02

Tetrachloroethane,1,1,2,2
-

Tetrachloroethane,1,1,2,2
-

< 0.05 0.05µg/g 0.05

TetrachloroethyleneTetrachloroethylene < 0.05 0.05µg/g 0.05
TolueneToluene < 0.2 0.2µg/g 0.2
Trichloroethane,1,1,1-Trichloroethane,1,1,1- < 0.02 0.05µg/g 0.02
Trichloroethane,1,1,2-Trichloroethane,1,1,2- < 0.02 0.05µg/g 0.02
TrichloroethyleneTrichloroethylene < 0.05 0.05µg/g 0.05
TrichlorofluoromethaneTrichlorofluoromethane < 0.02 0.05µg/g 0.02
Vinyl ChlorideVinyl Chloride < 0.02 0.02µg/g 0.02
Xylene, m,p-Xylene, m,p- < 0.03µg/g 0.03
Xylene, o-Xylene, o- < 0.03µg/g 0.03
Xylene, m,p,o-Xylene, m,p,o- < 0.03 0.05µg/g 0.03
PHC F1 (C6-C10)PHC F1 (C6-C10) < 10 17µg/g 10
PHC F2 (>C10-C16)PHC F2 (>C10-C16) < 5 10µg/g 5
PHC F3 (>C16-C34)PHC F3 (>C16-C34) 27 240µg/g 10
PHC F4 (>C34-C50)PHC F4 (>C34-C50) 24 120µg/g 10

Page 3 of 5.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

O. Reg. 153 - Soil, Ground Water and Sediment Standards
Tbl. 1 - Agricultural - Table 1 - Agricultural/Other Soil Std

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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JOB/PROJECT NO.:

Final Report

REPORT No. B22-29497 (ii)

GHD Limited
455 Phillip Street, 
Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Wesley Moore

14-Sep-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.

GS-1Client I.D.

B22-29497-1Sample I.D.

12-Sep-22Date Collected

O. Reg. 153
Tbl. 1 - 

Agricultural

% moisture% moisture 12.9%
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Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.
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Tbl. 1 - Agricultural - Table 1 - Agricultural/Other Soil Std

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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Parameter Qty
Site

Analyzed
Lab

Method
Reference

Method
Analyst
Initials

Date
Analyzed

12583956-01

20-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14
Richmond Hill ON L4B 1J9

289-475-5442Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29497 (iii)

GHD Limited
455 Phillip Street, 
Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Wesley Moore

14-Sep-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.

SoilSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

SVOC 1 Kingston C-NAB-S-001 (k) EPA 8270law 19-Sep-22

µg/g = micrograms per gram (parts per million) and is equal to mg/Kg
F1 C6-C10 hydrocarbons in µg/g, (F1-btex if requested)
F2 C10-C16 hydrocarbons in µg/g, (F2-napth if requested)
F3 C16-C34 hydrocarbons in µg/g, (F3-pah if requested)
F4 C34-C50 hydrocarbons in µg/g
This method complies with the Reference Method for the CWS PHC and is 
validated for use in the laboratory.
Any deviations from the method are noted and reported for any particular sample.
nC6 and nC10 response factor is within 30% of response factor for toluene:
nC10,nC16 and nC34 response factors within 10% of each other:
C50 response factors within 70% of  nC10+nC16+nC34 average:
Linearity is within 15%:
All results expressed on a dry weight basis.
Unless otherwise noted all chromatograms returned to baseline by the retention 
time of nC50.

Unless otherwise noted all extraction, analysis, QC 
requirements and limits for holding time were met.
If analyzed for F4 and F4G they are not to be summed 
but the greater of the two numbers are to be used in 
application to the CWS PHC
QC will be made available upon request.
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Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

O. Reg. 153 - Soil, Ground Water and Sediment Standards
Tbl. 1 - Agricultural - Table 1 - Agricultural/Other Soil Std

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



12583956-01

20-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14
Richmond Hill ON L4B 1J9

289-475-5442Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29497 (iii)

GHD Limited
455 Phillip Street, 
Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Wesley Moore

14-Sep-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.

GS-1Client I.D.

B22-29497-1Sample I.D.

12-Sep-22Date Collected

O. Reg. 153
Tbl. 1 - 

Agricultural

AcenaphtheneAcenaphthene < 0.05 0.05µg/g 0.05
AcenaphthyleneAcenaphthylene < 0.05 0.093µg/g 0.05
AnthraceneAnthracene < 0.05 0.05µg/g 0.05
Benzo(a)anthraceneBenzo(a)anthracene < 0.05 0.095µg/g 0.05
Benzo(a)pyreneBenzo(a)pyrene < 0.05 0.05µg/g 0.05
Benzo(b)fluorantheneBenzo(b)fluoranthene < 0.05 0.3µg/g 0.05
Benzo(b+k)fluorantheneBenzo(b+k)fluoranthene < 0.05µg/g 0.05
Benzo(g,h,i)peryleneBenzo(g,h,i)perylene < 0.05 0.2µg/g 0.05
Benzo(k)fluorantheneBenzo(k)fluoranthene < 0.05 0.05µg/g 0.05
ChryseneChrysene < 0.05 0.18µg/g 0.05
Dibenzo(a,h)anthraceneDibenzo(a,h)anthracene < 0.05 0.1µg/g 0.05
FluorantheneFluoranthene < 0.05 0.24µg/g 0.05
FluoreneFluorene < 0.05 0.05µg/g 0.05
Indeno(1,2,3,-cd)pyreneIndeno(1,2,3,-cd)pyrene < 0.05 0.11µg/g 0.05
Methylnaphthalene,1-Methylnaphthalene,1- < 0.05 0.05µg/g 0.05
Methylnaphthalene,2-Methylnaphthalene,2- < 0.05 0.05µg/g 0.05
Methylnaphthalene 2-(1-)Methylnaphthalene 2-(1-) < 0.05 0.05µg/g 0.05
NaphthaleneNaphthalene < 0.05 0.05µg/g 0.05
PhenanthrenePhenanthrene < 0.05 0.19µg/g 0.05
PyrenePyrene < 0.05 0.19µg/g 0.05
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Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

O. Reg. 153 - Soil, Ground Water and Sediment Standards
Tbl. 1 - Agricultural - Table 1 - Agricultural/Other Soil Std

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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20-Sep-22DATE REPORTED:
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289-475-5442Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29497 (iii)

GHD Limited
455 Phillip Street, 
Waterloo Ontario N2L 3X2 Canada

Report To:

Attention: Wesley Moore

14-Sep-22DATE RECEIVED:

735-004065P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Summary of Exceedances
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Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

O. Reg. 153 - Soil, Ground Water and Sediment Standards
Tbl. 1 - Agricultural - Table 1 - Agricultural/Other Soil Std

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



CERTIFICATE  OF ANALYSIS

Final Report

C.O.C.:      12583956-02-SW REPORT No: 23-008134 - Rev. 0

Attention: Wesley Moore

Report To:

GHD Limited

455 Phillip Street

Waterloo, ON    N2L 3X2 

CADUCEON Environmental Laboratories

285 Dalton Ave

Kingston, ON    K7K 6Z1

P.O. NUMBER:

CUSTOMER PROJECT:

735-004065

12583956-02

Surface Water

2023-May-10

SAMPLE MATRIX: 

DATE REPORTED: 

2023-Apr-21DATE RECEIVED:

Site Analyzed AuthorizedQtyAnalyses Date Analyzed Reference MethodLab Method

PCURIEL A-IC-01 SM 4110B 2 2023-Apr-25Anions (Liquid) OTTAWA

SBOUDREAU COND-02/PH-02/A

LK-02

SM 2510B/4500H/

2320B

 2 2023-Apr-25Cond/pH/Alk Auto (Liquid) OTTAWA

TPRICE D-ICPMS-01 EPA 6020 2 2023-Apr-28ICP/MS Total (Liquid) OTTAWA

NHOGAN D-ICP-01 SM 3120B 2 2023-Apr-28ICP/OES Total (Liquid) OTTAWA

AMANIYA NH3-001 SM 4500NH3 2 2023-Apr-28Ammonia & o-Phosphate (Liquid) KINGSTON

LMACGREGOR A-TURB-01 SM 2130B 2 2023-Apr-26Turbidity (Liquid) OTTAWA

R.L. = Reporting Limit

NC = Not Calculated

Test methods may be modified from specified reference method unless indicated by an *

Page 1 of 2

Michelle Dubien

Laboratory Manager

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 23-008134 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  Creek 1 Creek 2

23-008134-1 23-008134-2

2023-04-19 2023-04-19

- -

 Alkalinity(CaCO3) to pH4.5 mg/L 5 242 235

 pH @25°C pH units - 8.05 8.09

 Conductivity @25°C uS/cm 1 700 627

 Turbidity NTU 0.1 0.7 0.6

 Fluoride mg/L 0.1 <0.1 <0.1

 Chloride mg/L 0.5 79.1 59.5

 Nitrate (N) mg/L 0.05 0.15 <0.05

 Nitrite (N) mg/L 0.05 <0.05 <0.05

 Sulphate mg/L 1 7 8

 Ammonia (N)-Total (NH3+NH4) mg/L 0.05 <0.05 0.07

 o-Phosphate (P) mg/L 0.002 <0.002 <0.002

 Hardness (as CaCO3) mg/L - 255 240

 Calcium (Total) mg/L 0.02 93.2 87.1

 Iron (Total) mg/L 0.005 0.035 0.056

 Magnesium (Total) mg/L 0.02 5.37 5.31

 Manganese (Total) mg/L 0.001 0.018 0.011

 Potassium (Total) mg/L 0.1 1.8 1.9

 Sodium (Total) mg/L 0.2 42.1 32.5

 Zinc (Total) mg/L 0.005 0.023 0.029

 Copper (Total) mg/L 0.0001 0.0076 0.0044

Page 2 of 2

Michelle Dubien

Laboratory Manager

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.



CERTIFICATE  OF ANALYSIS

Final Report

C.O.C.:      12583956-02-GW REPORT No: 23-008137 - Rev. 0

Attention: Wesley Moore

Report To:

GHD Limited

455 Phillip Street

Waterloo, ON    N2L 3X2 

CADUCEON Environmental Laboratories

285 Dalton Ave

Kingston, ON    K7K 6Z1

P.O. NUMBER:

CUSTOMER PROJECT:

735-004065

12583956-02

Ground Water

2023-May-10

SAMPLE MATRIX: 

DATE REPORTED: 

2023-Apr-21DATE RECEIVED:

Site Analyzed AuthorizedQtyAnalyses Date Analyzed Reference MethodLab Method

PCURIEL A-IC-01 SM 4110B 2 2023-Apr-25Anions (Liquid) OTTAWA

SBOUDREAU COND-02/PH-02/A

LK-02

SM 2510B/4500H/

2320B

 2 2023-Apr-25Cond/pH/Alk Auto (Liquid) OTTAWA

TPRICE D-ICPMS-01 EPA 200.8 2 2023-Apr-27ICP/MS (Liquid) OTTAWA

NHOGAN D-ICP-01 SM 3120B 2 2023-Apr-25ICP/OES (Liquid) OTTAWA

KDIBBITS NH3-001 SM 4500NH3 2 2023-Apr-26Ammonia & o-Phosphate (Liquid) KINGSTON

LMACGREGOR A-TURB-01 SM 2130B 2 2023-Apr-26Turbidity (Liquid) OTTAWA

R.L. = Reporting Limit

NC = Not Calculated

Test methods may be modified from specified reference method unless indicated by an *

Page 1 of 2

Michelle Dubien

Laboratory Manager

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 23-008137 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  BH6 BH2

23-008137-1 23-008137-2

2023-04-19 2023-04-19

- -

 Alkalinity(CaCO3) to pH4.5 mg/L 5 206 195

 pH @25°C pH units - 8.02 7.96

 Conductivity @25°C uS/cm 1 423 647

 Turbidity NTU 0.1 0.7 5.1

 Fluoride mg/L 0.1 <0.1 <0.1

 Chloride mg/L 0.5 11.5 59.7

 Nitrate (N) mg/L 0.05 <0.05 4.32

 Nitrite (N) mg/L 0.05 <0.05 <0.05

 Sulphate mg/L 1 3 37

 Ammonia (N)-Total (NH3+NH4) mg/L 0.05 <0.05 0.08

 o-Phosphate (P) mg/L 0.002 <0.002 0.004

 Hardness (as CaCO3)
mg/L as 

CaCO3
0.02 203 218

 Calcium mg/L 0.02 78.7 79.4

 Iron mg/L 0.005 0.007 <0.005

 Magnesium mg/L 0.02 1.41 4.70

 Manganese mg/L 0.001 <0.001 0.001

 Potassium mg/L 0.1 0.1 0.8

 Sodium mg/L 0.2 13.3 20.0

 Zinc mg/L 0.005 0.010 0.011

 Copper mg/L 0.0001 0.0044 0.0296

Page 2 of 2

Michelle Dubien

Laboratory Manager

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.



 

35 
 

 

 

 

 

ghd.com    The Power of Commitment 


	Figures-reduced.pdf
	12583956_202209_HYD001_GIS001 - Site Location Plan
	12583956_202209_HYD001_GIS002 - Investigative Locations
	12583956_202209_HYD001_GIS003 - Regional Topography
	12583956_202209_HYD001_GIS004 - Physiography
	12583956_202209_HYD001_GIS005 - Surficial Geology
	12583956_202209_HYD001_GIS006 - Quaternary Geology
	12583956_202209_HYD001_GIS007 - Source Protection
	12583956_202211_CTR001_GIS001 - Existing Contours
	12583956_202211_CTR001_GIS002 - Proposed Contours
	12583956_202211_CTR001_GIS003 - Cut-Fill Analysis

	Revised Figures (reduced).pdf
	12583956_202209_HYD001_GIS001 - Site Location Plan
	12583956_202209_HYD001_GIS002 - Investigative Locations
	12583956_202209_HYD001_GIS003 - Regional Topography
	12583956_202209_HYD001_GIS004 - Physiography
	12583956_202209_HYD001_GIS005 - Surficial Geology
	12583956_202209_HYD001_GIS006 - Quaternary Geology
	12583956_202209_HYD001_GIS007 - Source Protection
	12583956_202211_CTR001_GIS001 - Existing Contours
	12583956_202211_CTR001_GIS002 - Proposed Contours
	12583956_202211_CTR001_GIS003 - Cut-Fill Analysis

	App C - Well Records.pdf
	5100732
	5100734
	5100735
	5100736
	5100737
	5100738
	5100753
	5100754
	5100755
	5100756
	5100773
	5100785
	5100786
	5100787
	5104570
	5105837
	5106750
	5106978
	5106979
	5107233
	5109114
	5109603
	5109660
	5113195
	5117723
	5117915
	5117939
	5119012
	7042593
	7121423
	7121436
	7140040
	7140041
	7140042
	7140043
	7157952
	7157958
	7175329
	7176999
	7239078
	7337395




