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1. Introduction

1.1 Purpose

GHD Limited (GHD) has prepared this Hydrogeological Assessment 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 (MECP). 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 was completed to 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 hydrogeological assessment:

1. Reviewed available background information including:
e Regional scale physiographic, geologic and water resources mapping; and,
e MECP well record data within 250 m of the Site.
2. Explored the subsurface conditions by completing the following:
e  Drilled six (6) boreholes and installed monitoring wells in each of the boreholes;
e  Submitted soil samples for analysis of grain size and moisture content;
e  Measured groundwater levels within the monitoring wells;
e  Completed single well response tests within the monitoring wells;

e 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

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

The investigative locations are shown on Figure 2.

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 soll
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.
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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. ltis 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.

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.

44  Geology
441 Regional Geology

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

e ice-contact stratified deposits (sand and gravel, minor silt, clay and till);
e  coarse-textured glaciolacustrine deposits (sand, gravel, minor silt and clay);
e (glaciofluvial deposits (sand, gravel, minor silt and clay); and,
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e 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.

442 Site Geology

The Site geology is based on the six (6) boreholes (MW1-22 through MW6-22) drilled on August 8, 2022. The
maximum depth of the boreholes was 3.8 m.

The geology underlying the Site to a depth of 3.8 m consisted of:

e 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.

o Till - Silty Sand with Clay and Gravel (SM): Extended from beneath the gravelly sand to the full depth
of the borehole locations.

e Bedrock: the boreholes were terminated upon auger refusal at depths ranging from 0.76 m to 3.8 m.
The presence of bedrock is inferred.

The stratigraphic and instrumentation logs and particle size analysis are presented in Appendix B.
4.5 Hydrogeology

451 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.
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4.5.2 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 Depth Water Encountered | giatic WL Yield
Well i Depth Min — Max Min — Max (Avg)
Type/Unit Min - Max (AvG) | Min — Max (Avg) _ g
(mbgs) (mbgs) (mbgs) (L/min)
Overburden — o
Water Supply Dug/Bored 1(2%) 6.1 4.6 24 23
Water Supply gxﬁgzurde“ T 9(22%) | 7.0-29(19) 7.0-29 (19) 15-14(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

4.5.3 Site Hydrogeology

Monitoring wells were installed in each of the six (6) boreholes. The stratigraphic and instrumentation logs are
provided in Appendix B.

4.5.3.1 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
(MW86-22) and was not observed in MW1-22 and MW4-22. Static groundwater levels were measured August 22, 2022
and October 26, 2022 and are summarized in the table below.

Table 2 Site Groundwater Depths

Groundwater Groundwater

Water Level Water Level

‘I\’Ilv:“itoring E(I:?:\:l)ili:;n Depth of Well (mbgs) El(en\]/:;il?n (mbags) EI(?;’:SI())“
o [ | e | owemn

MW1-22 209.78 0.78 209.00 DRY DRY DRY DRY
MW2-22 209.48 3.08 206.40 2.50 207.83 2.75 206.73
MW3-22 210.57 3.00 207.57 3.72 207.79 3.75 206.82
MW4-22 211.21 1.80 209.41 DRY DRY DRY DRY
MW5-22 207.52 1.52 206.00 1.15 207.27 1.54 205.98
MWG6-22 213.43 3.83 209.60 3.75 210.58 3.81 209.62

mbgs = metres below ground surface, masl metres above sea level
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 3.75 mbgs. The shallow groundwater flow is in
an east to southeast direction toward Meade Creek.
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4.5.3.2 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 Unit Tested Test Type/ Analysis Horizontal Hydraulic Horizontal Hydraulic*
Well Number Method Conductivity - Kn Conductivity - Kn
(each test) (m/sec) (each well) (m/sec)
MW2-22 FH-1 Bouwer-Rice 8.9 x 107
Gravelly Sand 1.0x 10
RH-1 Bouwer-Rice 1.2x10°%
MW3-22 Gravelly Sand | FH-1 Bouwer-Rice 2.1x10% 2.1x10%
MWe6-22 Silty Sand, FH-1 Bouwer-Rice 1.1 x10°
with gravel . 3.5x10%
and clay (SM) | RH-1 Bouwer-Rice 1.1x10°

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.

454 Site Water Quality

4.5.41 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. The analytical results are compared
to the Ontario Drinking Water Quality Standards (ODWQS) and the MECP Table 2 Standards for all property use in
Tables 4 to 6. The results meet the MECP Table 2 standards. The results generally meet the ODWQS with the
exception of hardness and turbidity. Elevated hardness is common in Southern Ontario. The exceedances are not
considered to be of a concern. The Certificates of Analysis are presented in Appendix E.

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

Sample Identification MECP Table 2

Parameter — Inorganics Units Standards

Sample Date: August 17, 2022

General Chemistry

pH No unit 7.86 7.90 6.5-8.5 NS
Conductivity Mmho/cm 749 649 NS 0.7
Alkalinity Mg/l 253,000 280,000 30,000 - 500,000 NS
Bicarbonate (as CaCO3) ug/L 253,000 280,000 NS NS
Carbonate (as CaCQO3) Mg/l < 5,000 < 5,000 NS NS
Hydroxide (as CaCO3) ug/L < 5,000 < 5,000 NS NS
Hardness (as CaCO3) ug/L 80,000 — 100,000 NS
Bromide Mg/l <400 <400 NS NS
Chloride Mg/l 47,400 36,900 250,000 NS
Fluoride pg/L <100 <100 1,500 NS
Nitrite (N) pg/L <100 <100 1,000 NS
Nitrate (N) pg/L 7,900 400 10,000 NS
Sulphate pg/L 40,000 8,000 500,000 NS
Colour TCU <2 <2 5 NS
Total Organic Carbon ug/L 1,700 1,700 NS NS
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Sample Identification MECP Table 2

Parameter — Inorganics

Standards

Sample Date: August 17, 2022
Ammonia + Ammonium (N) pg/L <10 <10 NS NS
o-Phosphate (P) pg/L <2 <2 NS NS
Phosphorus-Total pg/L 30 10 NS NS
Silica pg/L 13,900 11,900 NS NS
Metals
Aluminium pg/L 40 30 100 NS
Antimony ug/L 0.1 0.3 6 7.5
Arsenic ug/L 0.2 0.1 25 18
Barium ug/L 164 71 1,000 390
Beryllium pg/L <2 <2 NS 4
Boron ug/L 59 13 5,000 120
Cadmium ug/L <0.015 <0.015 5 1.2
Calcium pg/L 134,000 123,000 NS NS
Chromium (total) pg/L <2 <2 50 160
Cobalt Mg/L <5 <5 NS 22
Copper ug/L <2 <2 1,000 140
Iron ug/L <5 <5 300 NS
Lead pg/L <0.02 0.02 10 120
Magnesium Mg/l 9,670 5,390 NS NS
Manganese ug/L 30 7 50 NS
Mercury pg/L <0.02 <0.02 1 0.27
Molybdenum pg/L 2 0.3 NS 6.9
Nickel ug/L <10 <10 NS 100
Potassium pg/L 4,600 1,700 NS NS
Selenium pg/L <1 <1 10 2.4
Silver ug/L <0.1 <0.1 NS 20
Sodium ug/L 37,800 6,200 200,000 (aesthetic) NS
Thallium pg/L <0.05 <0.05 NS 1
Tin ug/L <50 <50 NS NS
Titanium pg/L <5 <5 NS NS
Uranium pg/L 0.38 0.35 20 23
Vanadium ug/L <5 <5 NS 86
Zinc pg/L <5 <5 5,000 340
< indicates parameter is below the laboratory reporting limit. Shaded and bolded cell indicates parameter exceedance.
NS indicates no standard

Table 5 Groundwater Quality: PHCs
Sample Identification
Parameter — PHCs (F1-F4) MECP Table 2
Standards
Sample Date: August 17, 2022
F1 (Cs-C10) Mg/l <25 <25 750
F2 (C10-C1s) pg/L <50 <50 150
F3 (C16-Ca4) pg/L <400 <400 500
F4 (C34-Cso) pg/L <400 <400 500
< indicates parameter is below the laboratory reporting limit.
Note: No ODWQS for PHCs
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Table 6 Groundwater Quality: VOCs

Sample Identification MECP

Parameter - VOCs  wwezz | mwezz | Table2

Standards
Acetone pg/L <30 <30 2,700 NS
Benzene ug/L <05 <0.5 5 5
Bromodichloromethane pg/L <2 <2 16 NS
Bromoform pg/L <5 <5 25 NS
Bromomethane pg/L <0.5 <0.5 0.89 NS
Carbon Tetrachloride pg/L <0.2 <0.2 0.79 5
Chlorobenzene pg/L <0.5 <0.5 30 80
Chloroform pg/L <1 <1 2.4 NS
Dibromochloromethane pg/L <2 <2 25 NS
Dichlorobenzene,1,2- ug/L <0.5 <0.5 3 200
Dichlorobenzene,1,3- ug/L <0.5 <0.5 59 NS
Dichlorobenzene,1,4- ug/L <05 <0.5 1 5
Dichlorodifluoromethane pg/L <2 <2 590 NS
Dichloroethane,1,1- ug/L <0.5 <0.5 5 5
Dichloroethane,1,2- ug/L <0.5 <0.5 1.6 NS
Dichloroethylene,1,1- ug/L <05 <0.5 1.6 14
Dichloroethene, cis-1,2- pg/L <0.5 <0.5 1.6 NS
Dichloroethene, trans-1,2- pg/L <0.5 <0.5 1.6 NS
Dichloropropane,1,2- ug/L <05 <0.5 5 NS
Dichloropropene, cis-1,3- pg/L <05 <0.5 0.5 NS
Dichloropropene, trans-1,3- Mg/l <05 <05 0.5 NS
Dichloropropene 1,3- cis+trans ug/L <0.5 <0.5 0.5 NS
Ethylene Dibromide ug/L <0.2 <0.2 2.4 NS
Ethylbenzene pg/L <0.5 <0.5 0.2 2.4
Hexane ug/L <5 <5 51 NS
Methyl Ethyl Ketone pg/L <20 <20 1,800 NS
Methyl Isobutyl Ketone ug/L <20 <20 640 NS
Methyl-t-butyl Ether pg/L <2 <2 15 NS
Methylene Chloride pg/L <5 <5 50 NS
Styrene pg/L <0.5 <0.5 5.4 NS
Tetrachloroethane,1,1,1,2- ua/L <0.5 <0.5 1.1 NS
Tetrachloroethane,1,1,2,2- pg/L <0.5 <0.5 1 NS
Tetrachloroethylene pg/L <0.5 <0.5 1.6 30
Toluene pg/L <0.5 0.6 24 24
Trichloroethane,1,1,1- ug/L <05 <0.5 200 NS
Trichloroethane,1,1,2- ug/L <0.5 <0.5 4.7 NS
Trichloroethylene ug/L <05 <0.5 1.6 5
Trichlorofluoromethane pg/L <5 <5 150 NS
Vinyl Chloride pg/L <0.2 <0.2 0.5 NS
Xylene, m,p- pg/L <1.0 <1.0 NV NS
Xylene, o- ug/L <0.5 <0.5 NV NS
Xylene, m,p,0- pg/L <1.1 <11 300 300
< indicates parameter is below the laboratory reporting limit.
NS — No Standard
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4542 Surface Water Quality

Two (2) surface water samples were collected on August 17, 2022 and analyzed for 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. 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. The exceedance for iron is attributed to organic material within the sample.

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

Creek #1 Creek #2

@ i @
August 17, 2022 PWQoO Interim PWQO

Parameter — Inorganics

General Chemistry

pH, Lab No unit 8.28 8.21 6.5-8.5 NV
Conductivity Mmho/cm 849 720 NV NV
Alkalinity(CaCO3) pg/L 279,000 255,000 <25% <25%
Bicarbonate (as CaCO3) pg/L 279,000 255,000 NV NV
Carbonate (as CaCO3) pg/L < 5,000 < 5,000 NV NV
Hydroxide (as CaCO3) ug/L < 5,000 < 5,000 NV NV
Hardness (as CaCO3) Mg/l 335,000 296,000 NV NV
Bromide Mg/l <400 <400 NV NV
Chloride ug/L 106,000 81,500 NV NV
Fluoride pg/L <0.1 <0.1 NV NV
Nitrite (N) pg/L <01 <01 NV NV
Nitrate (N) ug/L 0.8 0.1 NV NV
Sulphate ug/L 10 4 NV NV
Colour Mg/l 28 47 NV NV
Turbidity pg/L 2.7 7 NV NV
Total Organic Carbon pg/L 5.8 9.4 NV NV
Ammonia (N)-Total pg/L 0.05 0.57 20 NV
o-Phosphate (P) pg/L 0.004 0.004 NV NV
Phosphorus-Total ug/L 0.05 0.09 NV 10
Silica pg/L 8,320 14,900 NV NV
Metals

Aluminum (total) pg/L 40 40 NV 75
Antimony (total) pg/L 0.4 0.3 NV 20
Arsenic (total) ug/L 0.3 0.6 5 5
Barium (total) pg/L 120 99 NV NV
Beryllium (total) Mg/l <2 <2 11 NV
Boron (total) pg/L 14 8 NV 200
Cadmium (total) pg/L <0.015 <0.015 0.2 0.1
Calcium pg/L 118,000 104,000 NV NV
Chromium (total) ug/L <2 <2 NV NV
Cobalt (total) Mg/l <01 0.2 NV 0.9
Copper (total) ug/L <2 <2 NV 5
Iron (total) Hg/L 112 | 520 | 300 NV
Lead (total) pg/L 0.05 0.1 5 1
Magnesium (total) pg/L 9,510 8,420 NV NV
Manganese (total) pg/L 31 166 NV NV
Mercury (dissolved) ug/L <0.02 <0.02 0.2 NV
Molybdenum (total) Mg/l 0.1 0.1 NV 40
Nickel (total) pg/L <10 <10 25 NV
Potassium pa/L 1,200 2,000 NV NV
Selenium (total) pg/L <1 <1 100 NV
Silver (total) ug/L <0.1 <0.1 0.1 NV
Strontium (total) Mg/l 434 363 NV NV
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Creek #1 Creek #2

Parameter — Inorganics PWQO™ Interim PWQO®
Thallium (total) Mg/l <0.05 <0.05 0.3 0.3

Tin (total) pg/L <50 <50 NV NV
Titanium (total) pg/L <5 <5 NV NV
Uranium (total) pg/L 0.46 0.12 NV 5
Vanadium (total) ug/L <5 <5 NV 6

Zinc (total) pg/L <5 <5 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
FP?Irg;n(eI:?fF:t) Creek #1 Creek #2 PwWQO™ Interim PWQO®)
F1 (Ce-C1o0) Mg/L <25 <25 NV NV
F2 (C10-C1s) pg/L <50 <50 NV NV
F3 (C16-C34) Mg/l <400 <400 NV NV
F4 (C34-Cso) pg/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 Creek #1 Creek #2 PWQO™ Interim PWQO®@
12, 2022

Acetone ug/L <30 <30 NV NV
Benzene ug/L <05 <05 NV 100
Bromodichloromethane pg/L <2 <2 NV 200
Bromoform pg/L <5 <5 NV 60
Bromomethane pg/L <0.5 <0.5 NV 0.9
Carbon tetrachloride ug/L <0.2 <0.2 NV NV
Chlorobenzene Mg/l <05 <05 15 NV
Chloroform ug/L <1 <A1 NV NV
Dibromochloromethane pg/L <2 <2 NV NV
Dichlorobenzene, 1,2- ug/L <05 <05 2.5 NV
Dichlorobenzene, 1,3- ug/L <05 <05 2.5 NV
Dichlorobenzene, 1,4- ug/L <05 <0.5 4 NV
Dichlorodifluoromethane pg/L <2 <2 NV NV
Dichloroethane, 1,1- pa/L <0.5 <0.5 NV 200
Dichloroethane, 1,2- ug/L <05 <05 NV 100
Dichloroethylene, 1,1- Mg/l <05 <05 NV 40
Dichloroethylene, cis-1,2 Mg/l <0.5 <05 NV 200
Dichloroethylene, trans-1,2 ug/L <0.5 <0.5 NV 200
Dichloropropane, 1,2- pg/L <0.5 <0.5 NV 0.7
Dichloropropene, cis-1,3- ug/L <0.5 <0.5 NV NV
Dichloropropene, trans-1,3- Mg/l <05 <05 NV 7
Ethylbenzene ug/L <0.5 <0.5 NV 8
Ethylene dibromide ug/L <0.2 <0.2 5 5
Hexane, n- pg/L <5 <5 NV NV
Methyl ethyl ketone pg/L <20 <20 NV 400
Methyl Isobutyl Ketone pg/L <20 <20 NV NV
Methyl-t-butyl Ether Mg/l <2 <2 NV 200
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Creek #1 Creek #2

Parameter — Organics PWQO™ Interim PWQO®@
Methylene Chloride Mg/l <5 <5 NV 100
Styrene ug/L <0.5 <0.5 NV 4
Tetrachloroethane, 1,1,1,2- ug/L <0.5 <0.5 NV 20
Tetrachloroethane, 1,1,2,2- ug/L <0.5 <0.5 NV 70
Tetrachloroethylene ug/L <0.5 <0.5 NV 50
Toluene ug/L <05 <05 0.8 0.8
Trichloroethane, 1,1,1- ug/L <0.5 <0.5 NV 10
Trichloroethane, 1,1,2- ug/L <0.5 <05 NV 800
Trichloroethylene ug/L 1.1 <0.5 NV 20
Trichlorofluoromethane ug/L <5 <5 NV NV
Vinyl Chloride Mg/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 <11 <11 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

4.6 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 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.

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

Parameter — Inorganics Sample Identification MECP Table 1
. es1 | Standards

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 pg/g <05 1.3
Arsenic pg/g 23 18
Barium Mg/g 76 220
Beryllium pg/g 0.3 2.5
Boron pa/g 6.1 36
Boron (HWS) Mg/g 0.06 NS
Cadmium pg/g <0.5 1
Chromium (total) Ma/g 15 70
Chromium (V1) Mg/g <0.2 0.66
Cobalt pg/g 6 21
Copper pa/g 12 92
Lead Mg/g 9 120
Mercury pg/g 0.020 0.27
Molybdenum Mg/g <1 2
Nickel Mg/g 11 82
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Sample Identification MECP Table 1

Parameter — Inorganics

. Gs4 0000000 | Standards
Selenium Ma/g 0.6 15
Silver pg/g 0.3 0.5
Thallium pg/g 0.1 1
Uranium Ma/g 0.5 25
Vanadium pg/g 24 86
Zinc pa/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) Sample Identification Mggi;-:'::: 1
Sample Date: September 12, 2022

F1 (Cs-C10) Mg/g <10 25

F2 (C10-C1s) ya/g <5 10

F3 (C16-Ca4) ug/g 27 240

F4 (C34-Cso) ug/g 24 120

<: parameter is below the laboratory reporting limit.

Table 12 Soil Quality: VOCs
ple Identification
Parameter - VOCs ME?P Table 1
andards
Sample Date: September 12, 2022
Acetone ug/g <0.02 0.5
Benzene ug/g <0.02 0.02
Bromodichloromethane Mg/g <0.05 0.05
Bromoform ug/g < 0.05 0.05
Bromomethane ug/g <0.02 0.05
Carbon Tetrachloride ua/g <0.02 0.05
Chlorobenzene ug/g <0.02 0.05
Chloroform ua/g <0.05 0.05
Dibromochloromethane ua/g <0.05 0.05
Dichlorobenzene,1,2- ua/g <0.05 0.05
Dichlorobenzene,1,3- ua/g <0.05 0.05
Dichlorobenzene,1,4- ua/g <0.02 0.05
Dichlorodifluoromethane ua/g <0.02 0.05
Dichloroethane,1,1- ua/g <0.02 0.05
Dichloroethane,1,2- ug/g <0.02 0.05
Dichloroethylene,1,1- ug/g <0.02 0.05
Dichloroethene, cis-1,2- ug/g <0.02 0.05
Dichloroethene, trans-1,2- ug/g <0.02 0.05
Dichloropropane,1,2- ug/g <0.02 0.05
Dichloropropene, cis-1,3- ug/g <0.02 0.05
Dichloropropene, trans-1,3- ug/g <0.02 0.05
Dichloropropene 1,3- cis+trans ug/g <0.02 0.05
Ethylene Dibromide ug/g <0.02 0.05
Ethylbenzene ug/g < 0.05 0.05
Hexane ug/g <0.02 0.05
Methyl Ethyl Ketone ug/g <0.5 0.5
Methyl Isobutyl Ketone ug/g <0.5 0.5
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le Identification

Parameter — VOCs MEtCP Table 1
andards
Sample Date: September 12, 2022

Methyl-t-butyl Ether ug/g <0.05 0.05
Methylene Chloride ua/g <0.05 0.05
Styrene ua/g <0.05 0.05
Tetrachloroethane,1,1,1,2- ua/g <0.02 0.05
Tetrachloroethane,1,1,2,2- ua/g <0.05 0.05
Tetrachloroethylene ua/g <0.05 0.05
Toluene ug/g <0.2 0.2
Trichloroethane,1,1,1- ug/g <0.02 0.05
Trichloroethane,1,1,2- ug/g <0.02 0.05
Trichloroethylene ug/g <0.05 0.05
Trichlorofluoromethane ug/g <0.02 0.05
Vinyl Chloride ug/g <0.02 0.02
Xylene, m,p- ug/g <0.03 0.05
Xylene, o- ug/g <0.03 0.05
Xylene, m,p,0- pg/g <0.03 0.05

<: parameter is below the laboratory reporting limit.

Table 13 Soil Quality: PAHs
Sample Identification
Parameter - VOCs N tandars
Standards
Acenaphthene ug/g < 0.05 0.072
Acenaphthylene ug/g < 0.05 0.093
Anthracene ug/g <0.05 0.16
Benzo(a)anthracene ug/g <0.05 0.36
Benzo(a)pyrene pg/g <0.05 0.3
Benzo(b)fluoranthene pg/g <0.05 0.47
Benzo(g,h,i)perylene pg/g <0.05 0.68
Benzo(k)fluoranthene ug/g <0.05 0.48
Chrysene ug/g <0.05 2.8
Dibenzo(a,h)anthracene ua/g <0.05 0.1
Fluoranthene ua/g <0.05 0.56
Fluorene ua/g <0.05 0.12
Indeno(1,2,3,-cd)pyrene ua/g <0.05 0.23
Methylnaphthalene,1- ug/g <0.05 NS
Methylnaphthalene,2- ug/g <0.05 NS
Methylnaphthalene 2-(1-) ua/g <0.05 0.59
Naphthalene ua/g <0.05 0.09
Phenanthrene ua/g <0.05 0.69
Pyrene ua/g <0.05 1
<: parameter is below the laboratory reporting limit.
NS - no standard
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4.7 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 meets the PWQOs at the upgradient and downgradient sampling locations with the
exception of iron from the downgradient location (Creek #2);

—  Baseline groundwater quality from monitoring wells MW2-22 and MW6-22 meets the MECP Table 2 Standards
for all property use and generally meets the ODWQS with the exception of hardness and turbidity.

—  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.

—  The Site geology consists of gravelly sand underlain by glacial till. At depths ranging from 0.76 m to 3.8 m,
inferred bedrock was encountered within the boreholes. The presence of the bedrock was not confirmed.

—  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 and
October 26, 2022 ranged from 1.15 to 3.75 mbgs. The shallow groundwater flow is in an east to southeast
direction toward Meade Creek.

—  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 impacting the soil quality or downgradient groundwater or
surface water quality.
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7. Limitations

This report is intended solely for Leahy Excavations Inc. in assessing the hyd