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1.0 Introduction

J.L Richards & Associates Limited (JLR) in association with GEMTEC Consulting Engineering
and Scientists Limited (GEMTEC) acting as sub-consultant, were retained by the Municipality of
Casselman (Casselman) to conduct a preliminary feasibility analysis of surface or groundwater
supply alternatives. Specifically, the analysis will address the feasibility of an increased rate for
water taking from the South Nation River, and the availability of a partial of full reliance on
groundwater supply. The study forms part of a two-part feasibility study to determine alternative
water supply options for Casselman due to their increasing demand and water quality issues with
their current source, the South Nation River.

1.1 Background

In 2022, JLR was retained by Casselman to complete a Water and Wastewater Infrastructure
Master Plan in accordance with the Municipality Class Environmental Assessment (MECA)
requirements. Through the Master Plan, it was determined that water and wastewater
infrastructure projects would require prioritization to address future servicing needs and ensure
appropriate performance and reliability of the water and wastewater systems in short, mid, and
long-term planning horizons.

To address concerns regarding quantity and quality of raw water from the South Nation River,
JLR recommended that the Municipality complete a Class EA to determine a water supply source
to support mid- and long-term development and increasing water demand. Water sourcing options
include the continued supply from the South Nation River, from a new groundwater supply well(s),
or from another municipality via a new transmission main.

This study focuses on the feasibility for increased water takings from the South Nation River to
support Casselman future water demand and the feasibility for reliance on groundwater supply.

2.0 Existing System Description

Casselman is located along Highway 417 near the South Nation River and is bordered the Nation
Municipality. The water distribution system currently services 4,048 people and consists of the
Casselman Water Treatment Plant (WTP) located at 832 Laval Street; an elevated water storage
tank with a total usable volume of 3,801 m?® located at 756 Brebeuf Street, and over 22 km of
watermains.

2.1 Water Treatment Plant

The Casselman WTP has a rated capacity of 3,182 m3/day and operates under the Ministry of the
Environment, Conservation and Parks (MECP) Drinking Water License Number 173-101,
Drinking Water Works Permit No. 173-201, and Permit-to-Take-Water (PTTW) No. 6067-
9EGMS2. The facility is owned by Casselman and operated by the Ontario Clean Water Agency
(OCWA). It sources raw water from the South Nation River and provides treatment through an
Actiflo ® treatment system, dual media filtration, primary disinfection using chlorine and ultraviolet
treatment, and secondary disinfection using chloramination with ammonium sulphate.
Additionally, raw water is treated with potassium permanganate during the summer months when

J.L. Richards & Associates Limited January 2024
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influent manganese concentrations are elevated. As per the 2023 Phase 1 Master Plan completed
by JLR, the Casselman WTP is currently operating at 62% of its rated capacity.

3.0 Projected Water Demands

3.1 Current Flow Rates

As per the Master Plan, the current (2023) water demand was determined by using available flow
data over the past five years (2018-2022). The average day demand was determined by
averaging the total daily treated flows between 2018 and 2022, and was calculated to be
1,031 m3/d (12 L/s). The maximum day demand was taken as the average of the maximum day
flow reported for each of the past five years, which was calculated to be 1,968 m%/d (23 L/s). As
the peak hourly data was not specifically recorded, the peak hour demand was estimated using
a theoretical peaking factor of 1.5 times the maximum day demand, as recommended in Ministry
of the Environment, Conservation, and Parks (MECP) Design Guidelines for Drinking Water
Systems (2008) for a community of this size. The peak hour is estimated to be 2,953 m3/d
(34 L/s). Table 1: Existing Casselman Water Demand below summarizes the average day,
maximum day and peak hour demands within Casselman.

Table 1: Existing Casselman Water Demand

Years Average Day Maximum Day Peak Hour
Current (2023) (m%/day) 1,031 1,968 2,953 @
Current (2023) (L/s) 12 23 340

Percent (%) of Rated Capacity

Used Not applicable 62% Not applicable

(1) Peak hour demand calculated using a theoretical peaking factor of 1.5 times the
maximum day demand, MECP Design Guidelines for Drinking Water Systems (2008)

3.2 Future Water Demand

The design parameters used to calculate the future water demands of the water distribution
system are summarized in Table 2.

Table 2: Design Parameters — Future Water Flow Demand

Future Water Flow Projection — Design Parameters
Parameter Residential Industrial / Cc_)mmerual /
Institutional
35,000 L/ha/day (Light Industrial)
Average Day Flow ® 350 L/cap/day 45,000 L/ha/day (Industrial)
28,000 L/ha/day (Commercial)
Maximum Day Flow @ 1.92 x Average Day 1.92 x Average Day
Peak Hour Flow ® 1.5 x Maximum Day 1.5 x Maximum Day
J.L. Richards & Associates Limited January 2024
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(1) MECP Design Guidelines for Drinking Water Systems (2008)
(2) Peak factor determined from average and maximum day demand data provided in Table 1

Based on these design parameters and the future residential development outlined in the Master
Plan, the projected short, mid, and long-term water demands were calculated and are presented
in Table 3.

Table 3: Future Water Demands

Demand Scenario Short-Term Mid-Term Long-Term
(2023-2027) (2028-2032) (2033-2047)
Total Serviced Population @& 6,357 8,120 8,902
ICI Development Area (ha) 0.25 2.74 19.64
Future Average Day 1,850 2,580 3,690
(m3/day)
Future Maximum Day 3,552 4,954 7,085
(m3/day)
Future Peak Hour (m®/day) 5,328 7,430 10,627
(1) The total serviced population represents residential population only and excludes
equivalent institutional households and populations.

3.3 Projected Timing for Casselman WTP Expansion

Based on water demands and growth development timelines a graph representing the projected
maximum day water demand from the WTP and anticipated timing to reach 80%, 90%, and 100%
of the rated capacity was prepared. Refer to Figure 1.

This graph indicates that based on the growth numbers presented in the Master Plan, 80% of the

WTP rated capacity will be reached by the end of 2023, 90% WTP rated capacity will be reached
by the end of 2024, and the rated capacity of the WTP will be reached by the end of 2025.

4.0 Surface Water

GEMTEC conducted a review of publicly available data and various past studies which discussed
the hydrology of the South Nation River with respect to watershed characterization, regional water
budget, and water quality.

4.1 South Nation River Watershed

The South Nation River consists of five primary subwatersheds, namely, Upper South Nation
River, Middle South Nation River, Lower South Nation River, Bear Brook, and Castor River. The
watershed covers an area over 3,800 km? with a length of 175 km at its confluence with the
Ottawa River. The Upper, Middle, and Castor River subwatersheds provide streamflow to the
South Nation River at Casselman.

J.L. Richards & Associates Limited
JLR No.: 16953-130 -3-
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4.2  Water availability analysis

From a review of available data from the Water Survey of Canada (WSC) Hydrometric Stations,
four stations were identified near Casselman; Casselman (02LB013), Plantagenet Springs
(02LB005), Castor River at Russell (02LB006), and Bear Brook at Bourget (02LB008). The WSC
is responsible for the collection and reporting of standardized water resource and data related to
water level, water quantity, sediment transport, and aquatic quality.

4.3 Monthly flow analysis

The hydrometric station at Casselman only collected annual flow data between 1975 and 1986,
and currently only collects seasonal flow data between March 1 and June 30, which is
representative of the spring freshnet and high flow conditions. Given the lack of recent annual
data, the historical flows may not be reflective of present-day low flow hydrology. However, recent
and historical annual flow data was available for the Plantagenet Spring station, the Castor River
station at Russell, and the Bear Brook station at Bourget. As a result, monthly flows at Casselman
were determined by prorating and averaging the historical flows recorded at the Plantagenet
Spring station, the Castor River station at Russell, and the Bear Brook station at Bourget. The
table below summarizes the prorated monthly average flows at Casselman.

Table 4 Prorated Monthly Average Flows at Casselman

Month Minimum Monthly Average Monthly Maximum Monthly
(m?3/s) (m3/day) (m3s) | (m3lday) (m¥s) | (m3day)
January 0.94 80,823 20.78 | 1,795,000 90.35 | 7,806,485
February 1.02 88,107 20.30 | 1,753,996 | 163.98 | 14,168,213
March 6.99 604,041 81.18 | 7,013,691 | 218.18 | 18,850,984
April 22.29 1,926,235 | 119.04 | 10,284,816 | 299.16 | 25,847,204
May 5.64 487,247 28.60 | 2,470,971 | 105.40 | 9,106,956
June 1.58 136,471 1450 | 1,252,596 66.98 | 5,787,340
July 0.58 50,047 8.26 713,466 79.30 | 6,851,543
August 0.50 43,071 5.52 476,641 4419 | 3,818,027
September 0.49 42,719 5.94 513,202 55.45 | 4,790,644
October 0.85 73,073 14.04 | 1,213,440 68.42 | 5,911,393
November 1.72 148,237 25.45 | 2,199,080 93.43 | 8,072,702
December 1.93 166,655 27.87 | 2,407,617 72.61 | 6,273,384

The monthly data suggests that the South Nation River has sufficient flow to support future water
demands.

J.L. Richards & Associates Limited January 2024
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4.4

Low flow frequency analysis

A low flow analysis was conducted to determine water supply concerns. A low flow condition is
defined as a period, ranging from one to several days, during which average streamflow is a
minimum during the year or selected seasonal period. These periods of low flow are critical to
managing surface water supplies. Low flow estimates were generated from proration and
averaging of available data from the Plantagenet, Castor River at Russell, and Bear Brook at
Bourget gauge stations. The tables below summarize prorated low flow rates for the South Nation
River at Casselman.

Table 5 Prorated 7-Day Low flow Volume (m®/d) for South Nation River at Casselman

Month Return Period (Years)

1.005 2 5 10 20 50 100 200
January 2,075,428 | 485,209 | 217,339 | 139,374 |99,340 | 73,475 | 63,855 | 58,651
February | 1,664,188 | 364,246 | 182,541 | 127,708 | 99,033 | 79,950 | 72,425 | 68,224
March 11,669,031 | 859,820 256,905 136,643 88,220 | 63,620 | 56,537 | 53,419
April 13,779,680 | 2,672,204 | 1,362,750 | 1,002,380 | 823,783 | 711,528 | 671,014 | 649,055
May 3,193,000 | 723,867 | 390,726 | 293,203 | 242,469 | 209,612 | 197,276 | 190,358
June 1,814,047 | 286,133 | 124,336 82,393 62,533 | 50,638 | 46,710 | 44,526
July 2,077,777 | 122,144 38,524 24,830 20,372 | 18,334 | 18,024 | 18,024
August 792,663 121,072 47,485 27,277 17,013 | 10,698 | 8,231 6,965
September | 619,350 141,704 62,143 35,676 20,648 | 9,727 5,026 2,209
October 2,309,599 | 296,482 97,111 46,538 22,912 | 8,688 4,066 1,720
November | 3,967,884 | 706,769 289,884 170,727 110,207 | 71,197 | 56,928 | 48,954
December | 3,553,710 | 657,242 309,541 213,908 166,671 | 137,567 | 127,074 | 121,402
Annual 288,500 95,000 50,100 32,300 20,600 | 10,500 | 5,600 2,200

Table 6 Prorated Extended Duration Low Flow Volumes (m?3/d) for South Nation River at Casselman

Return Period (Years)

1.005 2 5 10 20 50 100 200
15-Day Low 338,283 | 109,989 58,053 37,094 23,515 12,009 6,360 2,522
Flow
30-Day Low 448,300 | 115,300 61,700 39,300 23,900 13,300 8,000 4,000
Flow

The low flow analysis suggests the following:
e The short-term average day water demand (1,850 m3/d) for Casselman exceeds the 200-

year return period 7-day low flow estimate (1,720 m®/d) for the month of October.

e The mid-term (2,580 m®d) and long-term (3,690 m®d) average day water demands
exceed the 200-year return period 7-day low flow estimates for September (2,209 m3/d)
and October (1,720 m®/d).

e The long-term ((3,690 m®d) average day water demand exceeds the 200 year return
period 15-day low flow estimate (2,522 m?/d).

e Long-term maximum day (7,085 m3/d) and peak hour water demands (10,627 m?/d) are
estimated to exceed 7-day low flow rates with return periods of 100 and 50 years,
respectively. These demands also exceed the longer duration (15- and 30-day) 100- and

J.L. Richards & Associates Limited
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200-year return period flow rates. As maximum day and peak hourly demands are short
duration events, water impounded by the Casselman weir is expected to be sufficient to
ensure demands are satisfied.

4.5 Potential River level drawdown during low flow conditions

During low flow conditions the average day water demand could exceed stream flow rendering
the existing weir at Casselman to function as a municipal dam with impounded water retained
upstream of the weir, once water levels fall below the elevation of the weir crest. Given that
impounded water volume is not available, the impacts of insufficient streamflow were assessed
in terms of potential river level drawdown. Table 7 below summarizes the findings of the low flow
conditions drawdown.

Table 7 Potential River Drawdown - Low Flow Conditions (200-Year Return Period)

Current Short-Term Mid-Term Long-
(2022) (2023-2027) | (2028-2032) | Term

(2033-
2047)

Serviced Population 4,048 6,357 8,120 8,902

Average Day Demand 1,139 1,850 2,580 3,690

(m3/day)

7-day Low Flow Drawdown - - 0.03m 0.10 m

(2,209 m®/day streamflow)

15-day Low Flow Drawdown 0.01m 0.16 m

(2,522 m®/day streamflow)

30-day Low Flow Drawdown

(3,916 m®/day streamflow)

The low flow conditions drawdown analysis suggests that the maximum drawdown at the long-
term average day demand does not exceed 0.16 m. Given that the water intake pipe at the
Casselman Water Treatment Plant is submerged to a regular depth of 7 m, the level of drawdown
anticipated is relatively minor, suggesting sufficient storage is available upstream of the
Casselman Weir to offset low flow periods. This analysis was conducted using average day
demands. Under maximum day demand conditions in the water distribution system during a low
river flow period, the water levels , an increased river drawdown would be expected. However,
given the magnitude of the drawdown using the average day demand, it is anticipated that the
Casselman Weir would have sufficient storage to accommodate maximum day flows during these
low flow conditions.

J.L. Richards & Associates Limited January 2024
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4.6 Findings and recommendations

Based on the analysis of available data, the results of the South Nation River assessment suggest
there is sufficient water to sustain Casselman’s increasing water demand. The assessment
outlined short duration periods where the water demand exceeded the low-flow condition flow
rate. These short duration (7-day and 15-day) low-flow periods where demand exceeds
streamflow are rare (200 year return period) events but is still critical that municipal water
demands be met. Additionally, a drawdown analysis suggests that there is sufficient storage
available to accommodate Casselman’s future water demand during low-flow conditions.

It is recommended that additional studies be completed to assess the risks associated with
drawing stagnant water from the weir during low-flow conditions and investigate the bathymetry
of the South Nation River and potential water storage volume upstream of the Casselman weir.
Additionally, there is a hydroelectric station adjacent to the Casselman Weir that likely collects
continuous level and flow data for water passing through the weir bypass channel. Flow data
should be requested and analyzed as it would provide a better representation of recent low flow
conditions which are key to understanding surface water availability. Review of this data and
comparison to historical data used in this feasibility would strengthen the understanding of the
South Nation River low flow hydrology at Casselman.

5.0 Groundwater

GEMTEC conducted a review of publicly available data and various past studies pertaining to
water resources in and around Casselman. A series of eskers were identified in the vicinity of
Casselman, with the Crysler-Finch esker being the nearest. Based on a review of available
studies, the configuration of the Crysler-Finch esker is comparable to other eskers within the
Champlain Sea basin, consisting of a gravel core with a broad sandy carapace on bedrock or till
that is discontinuously overlain with Basin muds and/or Basin Sands.

51 Groundwater resources assessment

A review of public well records within two kilometres from the Municipal boundaries of Casselman
indicated that most water supply wells are completed within bedrock, aquifers suitable for private
servicing are widespread, however, high-yielding wells are scarce.

5.2 Nearby Municipal Groundwater systems Review

To provide regional context of groundwater availability, groundwater systems of nearby
municipalities were reviewed. Out of the eleven systems examined, six are believed to withdraw
from esker features  with a withdrawal rate raging between 393 m?/d and 4,605 m®/d. It is noted
that the reported groundwater withdrawal limit of the nearby systems may not reflect the maximum
safe yield of the aquifers they exploit.

5.3 Preliminary Assessment of Future Groundwater Supply

Based on the findings of available information, the opportunities for a municipal groundwater
supply for Casselman include the upper fractured Paleozoic bedrock which may connect to
overlying overburden units, and sand and gravel deposits of the Crysler-Finch esker. Given the
low yielding rates identified from the non-esker overburden units, it is likely that a large well field

J.L. Richards & Associates Limited January 2024
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would be required to meet Casselman’s future water demand. Therefore, water supply from the
non-esker overburden units are deemed impractical for large-scale municipal applications. In
contrast, nearby eskers have been utilized for municipal applications and it has been reported
that the Crysler-Finch esker may be expected to make an effective aquifer due to its storage
properties and high hydraulic conductivity.

5.4 Crysler-Finch Esker

Although the Crysler-Finch esker is a locally available source and eskers have demonstrated to
be effective drinking water supplies in eastern Ontario, there is much uncertainty relating to its
local morphology including the thickness, extent, and conductivity of the aquifer.

Many studies evaluating the extend of the Crysler-Finch esker within the proximity of Casselman
have been conducted using borehole drilling and seismic surveys, however, due to lack of
availability, the studies were not reviewed as part of the investigation.

5.4.1 Water Quantity

The specific water yield quantity available within the Crysler-Finch esker is unknown.

Further investigation through intrusive studies are required to determine total safe water yield
available within the Crysler-Finch esker near Casselman. Available information suggests that the
reported withdrawal limits from surrounding municipalities do not reflect the maximum safe yield
of the aquifer but instead the municipal demand for which they were designed for. For example,
the reported withdrawal limit for the Vars municipal groundwater system is 2,290 m3/d, whereas
the supply feasibility study proposed a safe yield of 3,606 m®/d and a 20-year theoretical yield of
6,009 m?/d. Although the Crysler-Finch esker is anticipated to be smaller and more discontinuous
than the Vars-Winchester esker, available information suggests that two or more distanced wells
with additional backup wells for redundancy would be required to support Casselman’s future
demand.

5.4.2 Water Quality

The water quality of the Crysler-Finch esker remains uncertain, but it may be expected to be
susceptible to surface water impacts in locations where Basin Muds pinch out, exposing the more
conductive sand or gravel of the esker formation. A review of the surrounding municipal
groundwater systems indicated possible surface water influences within their supply wells.
Attributed quality parameters to these impacted waters resulted in the presence of nitrates,
organic nitrogen, total coliform, dissolved organic content, and variable turbidity. All municipal
reviewed were treatable to meet the Ontario Drinking Water Quality Standards but differing
treatment systems were implemented by each municipality depended on the perceived risk of
surface water impacts, aesthetic issues, and volume throughput.

Additionally, a review of available water quality data within a 5 km radius of Casselman was
conducted which indicated potential surface water influence in the tested wells, mineralized water
quality from interface and deep bedrock wells, and sulfur and saline water conditions near-
exclusively associated with bedrock or bedrock interface wells. Numerous exceedances of health-
based, aesthetic, and operational standards were noted and would require consideration during
well construction, well siting, and design of treatment systems.

J.L. Richards & Associates Limited January 2024
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5.4.3 Potential sources of groundwater contamination

It is expected that overburden and shallow bedrock systems surrounding Casselman may be
susceptible to surface water influences depending on the local conditions. A preliminary review
of potential sources of contamination near the Crysler-Finch esker identified the following potential
sources of groundwater contamination:

e Agricultural land uses (e.g. livestock, crops, and machine storage);

o Commercial and industrial land uses (e.g. vehicle service garages, gas stations, sewage
works, pesticide storage, and golf course);

¢ Runoff from roadways, ditches, and highways entraining vehicle contamination and road

salt;

Landfill facilities (e.g. Casselman Landfill and GFL Environmental Incorporated);

Railway;

Drilling muds;

Existing groundwater wells and septic systems; and

Surface water features (e.g. tributaries to the South Nation River, agricultural drains,

storage lagoons, and wetlands).

Potential sources of contamination would need to be considered when identifying potential
communal water supply well locations.

5.5 Findings and recommendations

It is anticipated that the process for determining the most adequate source to meet Casselman’s
growing demands will be a multi-year process requiring input from a diverse range of
stakeholders. The desktop study identified the Crysler-Finch esker as a potential source for
supplying groundwater at a municipal scale. Possible constraints and future work necessary to
characterize the Crysler-Finch as a potential water supply source include:

e Possibility that no part of the esker is located within Casselman’s municipal boundaries
which would result in land use agreement or land procurement from the Nation
Municipality

¢ Intrusive borehole and pumping test investigations to confirm water quality and quantity

o Multiple test wells completed in the proposed water supply aquifer would be
required to support technical studies, including at least 72-hour constant rate
pumping tests

o The volume and quantity of water available from the Crysler-Finch esker may not
be able to support Casselman’s water demands. Multiples supply wells may be
required to meet future demand requirements.

o The Crysler Finch esker may be a groundwater supply under the influence of
surface water, thereby requiring additional treatment control measures and
monitoring.

¢ A wellhead protection delineation study and land-use inventory would be required.

o Potential for well interference with existing users and groundwater contamination would
need to be assessed.

e There are several established commercial, municipal, and industrial land uses surrounding
the esker that may conflict with wellhead protection measures. The feasibility of instituting
land-use policies to protect the aquifer would need to be assessed.

o Effects on the distribution system from the new water source would need to be assessed.

J.L. Richards & Associates Limited January 2024
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o New treatment facilities would be required to treat a groundwater supply.

As a result, the timeline for the completion of a preliminary hydrogeological assessment of the
Crysler-Finch is expected to be a multi-year process to allow for test well siting and drilling,
hydraulic testing, preliminary wellhead delineation studies, and regulatory approval.

There is a reasonable high likelihood that the esker could be a potential source of water for
Casselman, though not necessarily in quantities sufficient to meet their future needs in full.
Significant additional studies are required to assess the suitability for groundwater to serve as
either the entire or partial source of water for the Municipality in the future. Such studies are likely
to require many months or years of assessment before definitive answers are available.

6.0 Conclusion

This study investigated the feasibility for the continued use of the South Nation River as
Casselman’s drinking water source to support increasing water demands. Based on the review of
available information, it was determined that the South Nation River would be able to support
Casselman’s future average day demand with the support of the Casselman weir during low flow
conditions. During a rare 200-year return period, 15-day low-flow conditions event and at the long-
term future average day demand, it was estimated that the river drawdown would be a maximum
of 0.16 m, a minimal value in comparison to the depth of the Casselman WTP intake, located at
7 m below the water surface. Additional studies were recommended to provide a better
understanding of the storage volumes upstream of the Casselman weir and water quality risks
associated with sourcing impounded water.

The study also investigated the feasibility for partial or full reliance on a groundwater supply.
Based on available information, the Crysler-Finch esker was identified as a nearby potential
aquifer. However, given the lack of available information on the characteristics of the aquifer,
including the depth, extent, water quantity, and quality, intrusive studies would be required to
confirm the overall feasibility to supply Casselman’s water demand. Additionally, the timeline for
the completion of a preliminary hydrogeological assessment of the Crysler-Finch is expected to
be a multi-year process to allow for test well siting and drilling, hydraulic testing, preliminary
wellhead delineation studies, and regulatory approval.

This report has been prepared by J.L. Richards & Associates Limited for Casselman’s exclusive
use. lts discussions and conclusions are summary in nature and cannot properly be used,
interpreted or extended to other purposes without a detailed understanding and discussions with
the client as to its mandated purpose, scope and limitations. This report is based on information,
drawings, data, or reports provided by the named client, its agents, and certain other suppliers or
third parties, as applicable, and relies upon the accuracy and completeness of such information.
Any inaccuracy or omissions in information provided, or changes to applications, designs, or
materials may have a significant impact on the accuracy, reliability, findings, or conclusions of this
report.

This report was prepared for the sole benefit and use of the named client and may not be used
or relied on by any other party without the express written consent of J.L. Richards & Associates
Limited, and anyone intending to rely upon this report is advised to contact J.L. Richards &

J.L. Richards & Associates Limited January 2024
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1.0 INTRODUCTION

GEMTEC Consulting Engineers and Scientists Limited (GEMTEC) was retained by J. L. Richards
and Associates Limited (JLR) to review the feasibility of a surface water or groundwater supply to
service future water demands for the Municipality of Casselman (Casselman). The review was
based on desktop information sources and will be included in a Class Environmental Assessment
of water supply options.

Casselman has identified water quantity and quality issues related to their current municipal surface
water supply that withdraws from the South Nation River. Casselman is anticipating significant
expansion of the resident population over the next 25 years and needs to ensure water demands
can be sustainably met. As such, GEMTEC has been tasked with assessing the future viability of
the South Nation River (this report) and the potential for a practical groundwater supply (companion
report).

1.1 Municipality of Casselman

Casselman is one of eight local municipalities within the United Counties of Prescott and Russell.
Casselman is located at exit 66 along the Trans-Canada Highway / Ontario Highway 417,
approximately 50 km east of Ottawa, Ontario. Casselman covers an approximate 5.25 km? area of
urban settlement that predominantly consists of low-density residential and vacant land uses (JLR,
2023). A study performed in 2023 by Watson & Associates Economists Ltd reported a population
of 4,048 people serviced by municipal water and wastewater services (JLR, 2023).

1.2 Casselman Municipal Water System

Casselman is serviced by a municipal water system consisting of a water treatment plant with a
rated capacity of 3,182 m3/day, an elevated water storage tank, and over 22 km of watermains
(JLR, 2023). The water treatment plant is located at 832 Laval Street in Casselman on the banks
of its source water supply, the South Nation River. The water treatment plant is owned by
Casselman and operated by the Ontario Clean Water Agency, a crown agency of the Government
of Ontario, under the Ministry of the Environment, Conservation and Parks (MECP) Drinking Water
Works Permit Number 173-201.

Water is drawn to the water treatment plant located on the southeast bank of the river through an
intake located in the middle of the river at a depth of approximately 7 m. Flow depth is maintained
in the river by backwater effects of a weir located approximately 900 m downstream of the intake,
See Figure 1.1. The weir was constructed in 1958 and subsequently raised by 0.6 m in 1996 to
increase upstream water storage. The South Nation River bathymetry and average volume of water
impounded upstream the weir were not available for review during this study.

Significant population and infrastructural growth are planned for Casselman over the next 25 years,
requiring a proportional increase in the capacity of the municipal drinking water system. As a result
of growth, the future water demand of Casselman is projected to exceed the rated capacity of the
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current water supply system by the end of 2025. Based on historical water quality and quantity
observations of the South Nation River, it is not clear the existing source water or water treatment
plant will be able to independently accommodate the future needs of the growing population.
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Figure 1.1 Casselman Water Treatment Plant Location
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2.0 PREVIOUS STUDIES

A number of past studies have discussed the hydrology of the South Nation River in terms of
watershed characterization, regional water budget, and water quality and availability. The Raisin
Region and South Nation Conservation Authorities have led a number of source water
characterization and protection studies for watersheds and water supplies (both surface water and
groundwater) within their jurisdictions. These studies do not directly address the capacity of the
South Nation River to satisfy future water demands at Casselman, however they inform an
understanding of the state of the river, while providing supplementary data for this study. Studies
reviewed and referenced during this project include but are not limited to those noted below.

e Eastern Ontario Water Resources Management Study, CH2M Hill Canada Limited, 2001

This study characterized regional water resources in Eastern Ontario, considering
surface water, groundwater, regional water budgets, watershed land uses and servicing
infrastructure to develop an Eastern Ontario Water Resources Management Strategy.
Statistical analysis of average annual streamflow, low flow and flood flow periods was
performed for many of the hydrometric stations within the South Nation River watershed
using data collected up to 1998. While the analyses are informative and indicative of
surface water availability, the flow data is not up-to-date and some stations evaluated
during the study have now been inactive too long to be representative of current
conditions.

e Raisin Region Conservation Authority and South Nation Conservation, Water Budget
Conceptual Understanding, Version 1.1.0, October 2009

This was a study of water budgets within the Raisin and South Nation regions as a
requirement of the source water protection program. The conceptual understanding of
water budget is a foundation of more detailed Tier 1, 2 or 3 detailed modelling to
understand the quantity of water available in the groundwater and surface water
regimes. Relevant data within this study included flow analyses for the South Nation
River at Plantagenet and Bear Brook at Bourget, which were reanalyzed with more
recent data for the Casselman water availability assessment.

e Raisin-South Nation Source Protection Region Tier 1 Water Budget and Water Quantity Stress
Assessment, Intera Engineering Ltd., May 13, 2010.

This water quantity stress assessment was completed to identify subwatersheds that
exhibit surface water or groundwater quantity stresses within the Raisin River and South
Nation River watersheds. Water budgets, water takings and municipal demands were
evaluated for 67 subwatersheds with annual and monthly surface and groundwater

& GEMTEC
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stress ratings developed for each. This assessment indicated low surface water stress
ratings for the South Nation River at, and upstream of Casselman, with only the
subcatchment near Winchester (a community with a municipal groundwater system)
noted to have a moderate surface water stress level. This is an indicator surface water
supply takings at Casselman were not at risk for the municipal demand at the time of the
study.

e Bush, E. and Lemmen, D.S., editors (2019): Canada’s Changing Climate Report; Government
of Canada, 2009

This study of changing climate conditions in Canada developed a number of findings
related to water balance and availability. The primary findings related to future water
availability at Casselman include the following:

o Canada is projected to warm in all seasons with drought risk expected to
increase in many regions. In summer, higher temperatures cause increased
evapotranspiration and drying of soils. Therefore, as temperatures rise, the
threat of drought will increase across many regions of Canada.

o Precipitation has increased in many parts of Canada, and there has been a shift
toward less snowfall and more rainfall. Annual and winter precipitation is
projected to increase everywhere in Canada over the 21st century. However,
reductions in summer rainfall are projected for parts of southern Canada toward
the late century. This could have a negative impact on the typical low flow periods
(August — October) of the South Nation River.

o Warmer summers will increase evaporation of surface water and contribute to
reduced summer water availability in the future despite more precipitation in
some places.

o Extreme hot temperatures will become more frequent and more intense. This will
increase the severity of heatwaves and contribute to increased drought.

Although the study findings are not site-specific to the South Nation River watershed,
the potential for more prolonged and severe low flow periods should be considered in
the assessment of surface water availability at Casselman.

& GEMTEC
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3.0 SOUTH NATION RIVER HYDROLOGY

3.1 South Nation River Watershed

The South Nation River watershed covers over 3,800 km? with a length of approximately 175 km at
its confluence with the Ottawa River, northwest of Plantagenet. South Nation Conservation
describes the river as having the five primary subwatersheds shown on Figure 3.1. The Upper and
Middle South Nation River subwatersheds as well as Castor River provide streamflow to the South
Nation River at Casselman, thus contributing to the municipal water supply. Bear Brook and the
Lower South Nation River subwatersheds contribute additional streamflow downstream of
Casselman.
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Figure 3.1 South Nation River Subwatersheds
* SNC State of the Nation Watershed Report Card 2023
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Figure 3.2 presents watershed delineations for the South Nation River as a whole (yellow line) and
at Casselman (white bisecting line).
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3.1.1 Water Survey of Canada Hydrometric Stations

The Water Survey of Canada (WSC) is a branch of Environment Canada responsible for the
collection and reporting of standardized water resource data related to water level, water quantity,
sediment transport and aquatic quality. WSC currently operates 11 active hydrometric stations (8
upstream of and including Casselman) and had 10 currently inactive hydrometric stations (2
upstream of Casselman) within the South Nation River watershed. Statistical analysis was
conducted on a number of these stations to assess the capacity of streamflow to reliably satisfy
future water demands at Casselman. Locations of these stations are presented in Figure 3.3, while
they are summarized in Tables 3.1 and 3.2 and discussed in detail in the following sections.
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Figure 3.3 Hydrometric Stations within the South Nation River Watershed
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Table 3.1 — Active Hydrometric Stations within the South Nation River Watershed

Hydrometric Station Drainage . Used in
Area Periods of Notes Analysis
Number Name (kmz) Record (Y/N)
. _ 1905; Continuous flow data
02LB005 South Nation Rlverl 3810 1908-1909; from 1949-2022, most v
at Plantagenet Springs 1911-1912;  representative of
1915-2022 watershed flows
02LBO06 Castor River at Russell 439 1948-2022  |nbutary riverupstream
of Casselman
South Nation River Headwaters upstream of
02LB007 246 1948-2022 N
at Spencerville Casselman
Continuous flow data
1949-1953;  from 1976 to present;
02LB008 Bear Brook near Bourget 448 1955-1969; Downstream of Y
1976-2022 Casselman, so only
used to verify trends
South Nation Ri 13‘;2:1823 Continuous flow data
ou ation River ’ 74
02LB009 ! 1050 1984; 1987- from 1972-74; seasonal N
at Chesterville 1990: 1993- to 1984, level data
2022 thereafter
; ; Seasonal flow data, not
South Nation River ’
02LB013 oo haton RV 2,410 1972-2022  representative of critical Y
at Casselman low flow period
N. Branch South Nation Level measurements
el River near Heckston el A only post-2005 N
1949-1952;
. 1955-1982;
oosot Jiee Sl Soon Rver s taror. Seesraynofowdsa
' 1990; 1993- P
2022
South Castor River at 1978-1997; Upstream of and
02LB020  \onmore 185 2003-2022° included in 02LB006 N
. . 1976-1997;  Smaller tributary river
02LB022 Payne River near Berwick 146 2003-2022 upstream of Casselman N
; ; Only level
South Nation River
02LBO3q CoUT haton River 311 1998-2022  measurements post- N
near Winchester Springs 2005
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Table 3.1 — Inactive Hydrometric Stations within the South Nation River Watershed

Hydrometric Station Drainage ) Used in

Area P;:zg:dd Notes Analysis
Number Name (km2) (Y/N)
Small catchment area;
02LB008 gef‘i;B;"Ok €l Catip oz 65  1976-1978  outdated period of N
pring record
02LB012 East Branqh Scotch River 76.7 1979-1994 See_\sonal, outdated N
near St. Isidore de Prescott period of record

South Indian Creek near cinell, GEET . SEEs
02LB019 72.3 1978-1983 outdated period of N

Limoges
9 record

Little Castor River near Small catchment area;
02LB020 76.1 1978-1983 outdated period of N
Embrun record

East Castor River near Small catchment area;

02LB021 145 1979-1983 outdated period of N
Russell

record

02LB028 Black Creek near Bourget 17.7 1991-1994 Small catchment area; N
outdated period of
record

02LB028 Bear Brook above Bourget 168 1993-1994 Seasonal water levels N

th Nation Ri
02LBozg  Ocuth Nation River na  1993-1994  Seasonal water levels N

at Sequin Bridge

021Bo3p outh Nation River nfa  1993-1995  Seasonal water levels N
at Pendelton Bridge

South Nation Ri
02LB031 ou 'a on iver n/a 1977-1994 Seasonal water levels N
At Lemieux

3.1.1.1 South Nation River at Casselman (02LB013, 2,410 km?, 1972-2022)

The active hydrometric station at Casselman currently operates seasonally between March and
June and collects both water level and flow data. The monitoring period corresponds to the spring
freshet window, when the highest flows of the year typically occur. As such, this station is not
representative of the full range of annual flow, nor the critical low flow periods. Continuous daily
flow data was previously collected between 1975 to 1986, however this data needs to be interpreted
carefully due to changes in meteorological conditions and level of development over the past 40
years.

Flow data for this station was reviewed along with that of others to compare hydrologic trends and
evaluate the use of data prorated from other hydrometric stations within the South Nation River
watershed to estimate the current streamflow distribution at Casselman.
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3.1.1.2 South Nation River at Plantgenet Springs (02LB005, 1,050 km?, 1915-2022)

The active hydrometric station at Plantgenet Springs operates year-round and collects both water
level and flow data. Continuous flow data has been collected from 1915 to 1933 and 1949 to present
day, with periods of seasonal measurements during other years of operation. Data from this
hydrometric station is the most complete representation of daily flow variability within the South
Nation River watershed. Pro-rated flow data for this station was compared to operational periods
of the station at Casselman to establish it as an acceptable representation of flow trends at
Casselman. This is one of four (4) primary hydrometric stations within the watershed used to
analyse water availability at Casselman.

3.1.1.3 Castor River at Russell (02LB006, 448 km?, 1948-2022)

Castor River is a significant tributary of the South Nation River and discharges approximately 1.5
km upstream of the Casselman Water Treatment Plant. The active hydrometric station at Russell
currently operates year-round and collects both water level and flow data. Continuous flow data has
been collected between since 1968, with a non-operational period between June 2006 and May
2008. Pro-rated flow data for this station was compared to the operational periods of the station at
Casselman to establish that it is an acceptable representation of flow trends at Casselman. This is
one of four (4) primary hydrometric stations within the watershed used to analyse water availability
at Casselman.

3.1.1.4 Bear Brook at Bourget (02LB008, 439 km?, 1949-2022)

Bear Brook is a significant tributary of the South Nation River and discharges downstream of
Casselman near Ettyville. The active hydrometric station at Bourget operates year-round and
collects both water level and flow data. Continuous flow data has been collected between since
1976, with a few periods of missing data when the station was non-operational. Pro-rated flow data
for this station was compared to the operational periods of the station at Casselman to establish
that it is an acceptable representation of flow trends at Casselman. This is one of four (4) primary
hydrometric stations within the watershed used to analyse water availability at Casselman.

3.1.1.5 South Nation River at Chesterville (02LB007, 246 km?, 1946-2022)

The active hydrometric station at Chesterville operates year-round and has collected continuous
flow data since 1946. Environment Canada notes that flow measured at this station represents
highly regulated discharge due to the presence of an upstream dam. This results in extreme low
flow periods not reflected in the downstream hydrometric stations, suggesting data from this station
(which represents 10% of the catchment at Casselman) may not be reflective of South Nation River
flow trends at Casselman. Data from this station was not used in the analysis.
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3.1.1.6 Other Active Stations within the South Nation River Watershed

A number of other active hydrometric stations collect flow and level data within the South Nation
River Watershed. These tend to be smaller subwatersheds, often collecting seasonal data, and do
not accurately reflect expected flow trends at Casselman. These stations were noted in Table 3.2,
but have not been included in the water availability analysis.

3.1.1.7 Inactive Stations within the South Nation River Watershed

Inactive hydrometric stations can be valuable sources of information if the period of record is
sufficient long and recent. The 10 inactive stations within the South Nation River Watershed have
relatively short periods of record and have been inactive since 1995 (or earlier). As such, flow data
for these stations is considered less reflective of current hydrologic conditions and development
within the watershed and has not been included in the water availability analysis.
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4.0 PROJECTED WATER DEMANDS

Historical and projected future water demands for Casselman were derived by JLR and presented
in the Phase 1 Report (Final) Casselman Water and Wastewater Infrastructure Master Plan
(September 25, 2023). Daily treated flow data from the WTP from 2018-2022 was used to determine
current water demands, while population projections were used to estimate future demands for
short, mid and long-term horizons. These projected water demands are presented below in Table
4.1 in terms of daily volume (m®day) and flow rate (m?%s) to facilitate comparison to streamflow
rates, and in Figure 4.1.

Table 4.1 — Casselman Water Demands

Water Demand (m®/day, [m?/s])

Demand Scenario Current Short-Term Mid-Term Long-Term
(2018-2022)  (2023-2027)  (2028-2032)  (2033-2047)
Serviced Population 4,048 6,357 8,120 8,902
Average Da 1,031 1,850 2,580 3,690
9 y [0.012] [0.021] [0.030] [0.043]
Maximum Da 1,968 3,552 4,954 7,085
y [0.023] [0.041] [0.057] [0.082]
Peak Hour 2,953 5,328 7,430 10,627
[0.034] [0.062] [0.086] [0.123]
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Figure 4.1 Casselman Current and Projected Water Demands
* From JLR Phase 1 Report (Final) Casselman Water and Wastewater Infrastructure Master Plan
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5.0 WATER AVAILABILITY ANALYSIS

South Nation River streamflow is the primary factor in determining surface water availability,
however the volume of water impounded upstream of the Casselman Weir could be critical during
low flow conditions. The following sections provide comparisons of streamflow and water demand
during varied hydrologic conditions, with consideration of potential river level drawdown when
demand exceeds streamflow.

The Environment Canada hydrometric station at Casselman (02LB013) currently collects seasonal
flow data between March 1 and June 30 which typically represents the spring freshet and high flow
conditions. Continuous (annual) historical flow was previously collected at this station between
1975 and 1986, and may not be fully reflective of present day low flow hydrology. This gap in current
low flow hydrologic data is addressed by data prorated from other hydrometric stations within the
South Nation River watershed.

5.1 Historical Extreme Flow Measurements at Casselman

Historical extreme flows and water level measurements for the South Nation River at Casselman
(02LB013) are presented in Appendix A. These represent the highest and lowest daily
measurements during each year with observations. During the first month of operation of the
hydrometric station data recorder, daily flows were logged as 0.00 m?%s between August 18 and
August 25, 1975. These flows were less than those measured at all upstream hydrometric stations
as well as downstream at Plantagenet, where the minimum daily flow during this period was 0.538
m3/s. While the zero flow measurements can not be independently verified as correct, it is an
indication of historical no-flow conditions for the South Nation River at Casselman. The next lowest
daily flow measurement during the period of record for the hydrometric station was 0.079 m®/s
(6,826 m®/day), a value that exceeds the future long-term average day water demand for
Casselman (3,690 m3/day).

5.2 Flow Frequency Analysis

5.2.1 Historical Flow Data at Casselman

The hydrometric station on the South Nation River at Casselman collected continuous daily flow
data in 1974 (manual gauge readings), and from mid-1975 to 1986 (recorder readings). After this
period, the station switched to seasonal operation. A flow frequency curve was developed for the
continuous monitoring period to estimate historical annual streamflow variability at Casselman. The
historical flow frequency curve includes only years with full annual records (January to December,
1976-1986) and is presented graphically in Appendix B and summarized in Table 5.1.

Exceedance probabilities presented in Table 5.1 represent the percentage of daily measurements
greater than a given flow during the period of record (1976-1986). For example, the 50%
exceedance flow represents the median flow, with 50% of recorded measurements being greater
(and less) than 583,200 m®day. The 99% exceedance flow indicates only 1% of daily flow
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measurements were less that 21,514 m3/day. Exceedance probabilities provide insight into the
distribution of flow measurements that are not as well defined using average annual and monthly
flow statistics.

As noted above, the lowest flow measurement during this period was 0.079 m®/s (6,826 m3/day),
which exceeds the future long-term average day water demand for Casselman (3,690 m3/day).
Review of the historical flow frequency data also indicates the following:

e The historical median flow (50% exceedance probability) at Casselman 583,200 m®/day greatly
exceeds the future projected long-term average day water demand (3,690 m3/day).

e The historical flow exceeded 99.9% of the time (10,109 m3/day) is approximately 2.7 times that
of the long-term average day water demand.

e Normal flow conditions for the South Nation River at Casselman indicate sufficient surface water
availability, however further review of monthly and extreme event analysis is required.

Table 5.1 — Historical Flow Frequency at Casselman (02LB013, 1976-86)

Exceedance Flow Flow Exceedance Flow Flow
Probability Probability
(%) (m3/s) (m3/day) (%) (m3/s) (m3/day)
0.5 467 40,348,800 60 4.06 350,784
1 333 28,771,200 70 2.39 206,496
5 126 10,886,400 80 1.10 95,040
10 73.6 6,359,040 90 0.692 59,789
20 34.8 3,006,720 95 0.538 46,483
25 25.0 2,160,000 99 0.249 21,514
30 19.2 1,658,880 99.5 0.192 16,589
40 11.5 993,600 99.8 0.157 13,565
50 6.75 583,200 99.9 0.117 10,109

5.3 Monthly Flow Analysis

Review of historical flow data at Casselman and throughout the South Nation River watershed
indicates extreme low flows typically occur during the August to October window. Monthly flow
analysis was performed using the historical flow data for Casselman as well other representative
locations within the South Nation River watershed (South Nation River at Plantagenet Springs,
Castor River at Russell and Bear Brook at Bourget). Tables presenting average monthly flows for
each station are included in Appendix C.
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Data in Table 5.2 show the lowest historic monthly average flow at Casselman was 0.25 m?/s
(21,600 m®/day), greatly exceeding the 3,690 m3/day future long-term average day water demand.
This is an indication that historic normal monthly flow rates at Casselman were sufficient to satisfy
current and future water demands.

Table 5.2 — Historical Monthly Average Flows at Casselman (02LB013, 1975-86)

Minimum Monthly Average Monthly Maximum Monthly
Month
(m3/s) (m3/day) (m3/s) (m3/day) (m3/s) (m3/day)
January 0.97 83,808 11.96 1,033,344 49.50 4,276,800
February 0.83 71,712 23.36 2,018,304 135.00 11,664,000
March 27.40 2,367,360 96.88 8,370,432 185.00 15,984,000
April 21.00 1,814,400 106.60 9,210,240 253.00 21,859,200
May 4.21 363,744 2798 417,472 95.40 8,242,560
June 0.76 65,664 6.44 556,416 27.90 2,410,560
July 0.51 44,064 3.40 293,760 17.00 1,468,800
August 0.68 58,752 5.13 443,232 28.30 2,445,120
September 0.25 21,600 8.17 705,888 39.50 3,412,800
October 0.57 49,248 18.18 570,752 59.70 5,158,080
November 1.10 95,040 2449 115,936 48.10 4,155,840
December 1.99 171,936 2585 233,440 56.30 4,864,320

It is noted that the period of record for the Casselman hydrometric station span from 1975-1986
and may not be fully representative of current hydrologic conditions. As such, monthly flow trends
were reviewed for the downstream hydrometric station at Plantagenet Springs (02LB005) to see if
a discernable (increasing/decreasing) monthly flow trend occurred from 1976 to 2022 (47 years of
data). During the overlapping period of record, flow measured at Casselman and prorated from
Plantagenet Springs exhibited a strong correlation, suggesting this to be an acceptable indicator of
flow trends at Casselman.

Curve fitting of the data from Plantagenet Springs showed a very slight increase in annual average
flow and monthly August flow, with slight decreases in the monthly flow for September and October.
R-squared values of 0.004 to 0.04 (very weak),however, suggest monthly flow variability from year
to year does not exhibit a statistically significant increasing/decreasing trend.
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The short period of record for the Casselman station is of greater concern than the year to year
monthly flow variability. Proration and averaging of monthly flows for the South Nation River at
Plantagenet Springs, Castor River at Russell (02LB006) and Bear Brook at Bourget (02LB008)
provides a longer period of record to review monthly flow variability. This data is presented in Table
5.3 and indicates longer term minimum monthly flows within the South Nation River watershed are
likely to be well in excess of the projected future municipal water demand.

Table 5.3 — Prorated Monthly Average Flows at Casselman (Based on Historical Data for
02LB005, 02LB006 and 02LB008)

Minimum Monthly Average Monthly Maximum Monthly
Month
(m3/s) (md/day) (m3/s) (m3/day) (m3/s) (md/day)
January 0.94 80,823 20.78 1,795,000 90.35 7,806,485
February 1.02 88,107 20.30 1,753,996 163.98 14,168,213
March 6.99 604,041 81.18 7,013,691 218.18 18,850,984
April 2229 1,926,235 119.04 10,284,816 299.16 25,847,204
May 5.64 487,247 28.60 2,470,971 105.40 9,106,956
June 1.58 136,471 1450 1,252,596 66.98 5,787,340
July 0.58 50,047 8.26 713,466 79.30 6,851,543
August 0.50 43,071 5.52 476,641 4419 3,818,027
September 0.49 42,719 5.94 513,202 55.45 4,790,644
October 0.85 73,073 14.04 1,213,440 68.42 5,911,393
November 1.72 148,237 2545 2,199,080 93.43 8,072,702
December 1.93 166,655 27.87 2,407,617 72.61 6,273,384

5.4 Low Flow Frequency Analysis

Annual and monthly data for the South Nation River suggest adequate flow to satisfy current and
future water demands. If supply concerns occur, they may be associated with shorter-duration low
flow conditions. A low flow condition is defined as a period, ranging from one to several days, during
which average streamflow is a minimum during the year or selected seasonal period. These periods
of low flow are often critical to managing municipal surface water supplies.

A comprehensive statistical low flow frequency analysis of gauged watersheds in Ontario was
completed by the National Research Council Canada in 2022. Low flow statistics were generated
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for all Ontario hydrometric stations that fulfilled screening requirements (i.e., minimum 10 years of
continuous data). Although the South Nation River at Casselman did not satisfy screening
requirements, estimates were generated for other representative hydrometric stations within the
watershed. Drainage area-based prorations of the low flow projections for these stations (South
Nation River at Plantagenet, Castor River at Russell and Bear Brook at Bourget) were averaged to
generate 7-day, 15-day and 30-day duration low flow estimates for Casselman (see Tables 5.4 to
5.7). The non-prorated data for each of these sites is included in Appendix D.

Table 5.4 — Prorated 7-Day Low Flow Rate (m?/s) for the South Nation River at Casselman

Return Period (Years)

1.005 2 5 10 20 50 100 200
January 240 5.616 2.516 1.613 1.150 0.850 0.739 0.679
February 19.3  4.216 2.113 1.478 1.146 0.925 0.838 0.790
March 1356.1 9.952 2.973 1.582 1.021 0.736 0.654 0.618
April 159.5  30.92 15.773 11.602 9.535 8.235 7.766 7.512
May 37.0 8.378 4.522 3.394 2.806 2.426 2.283 2.203
June 210 3312 1.439 0.954 0.724 0.586 0.541 0.515
July 24.0 1.414 0.446 0.287 0.236 0.212 0.209 0.209
August 917  1.401 0.550 0.316 0.197 0.124 0.095 0.081
September 717  1.640 0.719 0.413 0.239 0.113 0.058 0.026
October 26.7 3.432 1.124 0.539 0.265 0.101 0.047 0.020
November 459  8.180 3.355 1.976 1.276 0.824 0.659 0.567
December 41.1 7.607 3.583 2476 1.929 1.592 1.471 1.405
Annual 3.34 1.098 0.580 0.374 0.238 0.121 0.064 0.025
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Table 5.5 — Prorated 7-Day Low Flow Volume (m3/day) for South Nation River at Casselman

Return Period (Years)

1.005 2 5 10 20 50 100 200
January 2,075,428 485,209 217,339 139,374 99,340 73,475 63,855 58,651
February 1,664,188 364,246 182,541 127,708 99,033 79,950 72,425 68,224
March 11,669,031 859,820 256,905 136,643 88,220 63,620 56,537 53,419
April 13,779,680 2,672,204 1,362,750 1,002,380 823,783 711,528 671,014 649,055
May 3,193,000 723,867 390,726 293,203 242,469 209,612 197,276 190,358
June 1,814,047 286,133 124,336 82,393 62,533 50,638 46,710 44,526
July 2,077,777 122,144 38,524 24,830 20,372 18,334 18,024 18,024
August 792,663 121,072 47,485 27,277 17,013 10,698 8,231 6,965
September 619,350 141,704 62,143 35,676 20,648 9,727 5,026 2,209
October 2,309,599 296,482 97,111 46,538 22,912 8,688 4,066 1,720

November 3,967,884 706,769 289,884 170,727 110,207 71,197 56,928 48,954
December 3,653,710 657,242 309,541 213,908 166,671 137,567 127,074 121,402
Annual 288,477 94901 50,116 32,287 20,553 10,453 5,561 2,188

Table 5.6 — Prorated Extended Duration Low Flow Rates (m®/s) for SNR at Casselman

Return Period (Years)

1.005 2 5 10 20 50 100 200
15-Day 3.915 1.273 0.672 0.429 0.272 0.139 0.074 0.029
Low Flow
30-Day 5.189 1.334 0.714 0.454 0.276 0.154 0.092 0.045
Low Flow

Table 5.7 — Prorated Extended Duration Low Flow Volumes (m3/day) for SNR at Casselman

Return Period (Years)

1.005 2 5 10 20 50 100 200
ﬂ_gv\?ﬁ?’ow 338283 109,989 58,053 37,094 23515 12,009 6360 2,522
30-Day 448302 115277 61726 39254 23879 13338 7,987 3,916
LOW FIOW ) 3 ) 1 ) ) 1 )
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Low flow rates and volumes presented in the above tables indicate the following:

The current average day water demand (1,031 m®/day) for Casselman is not expected to exceed
the 7, 15 or 30-day low flow estimates for return periods up to 200 years. This suggests
sufficient streamflow to satisfy current demands without the assistance of water impounded by
the Casselman Weir.

The short-term average day water demand (1,850 m®day) for Casselman exceeds the 200 year
return period 7-day low flow estimate (1,720 m®day) for the month of October.

The mid-term (2,580 m3/day) and long-term (3,690 m?/day) average day water demands exceed
the 200 year return period 7-day low flow estimates for September (2,209 m?®/day) and October
(1,720 m3/day).

The long-term (3,690 m®day) average day water demand exceeds the 200 year return period
15-day low flow estimate (2,522 m%/day).

Long-term maximum day (7,085 m®day) and peak hour water demands (10,627 m?®day) are
estimated to exceed 7-day low flow rates with return periods of 100 and 50 years, respectively.
These demands also exceed the longer duration (15- and 30-day) 100 and 200 year return
period low flow rates. As maximum day and peak hourly demands are short duration events,
extraction of water impounded by the Casselman weir is expected to be sufficient to ensure
municipal demands are satisfied during these conditions (see next section).

5.5 Potential River Level Drawdown During Low Flow Conditions

Low flow analysis indicates the average day water demand could exceed streamflow during short
duration low flow periods with a 200 year return period. Water impounded by the Casselman Weir
is intended to supplement streamflow if these conditions occur. Although the impounded water
storage volume was not available for this study, the impacts of insufficient streamflow can be
assessed in terms of potential river level drawdown. The following basic assumptions were made
for these analyses.

The extent of water impounded by the weir extends upstream past the Caselman Water
Treatment Plant (WTP). This is supported by the water intake being located at a depth of
approximately 7 m in the river.

Although the extent of impoundment likely extends beyond the WTP, a conservative assumption
is made to ignore the upstream storage volume.

The river water surface area between the WTP and the weir is approximately 11 hectares
(Figure 5.1). Although the surface area would decrease with lowering water levels, the
impounded area upstream of the WTP would likely offset this loss if the drawdown is minor.
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Figure 5.1 River Surface Area between the Casselman WTP and Weir

Many communities that rely of streamflow for their water supply employ dams to supplement water
availability during low flow conditions. This not only provides water storage but also helps to manage
water temperatures, protect submerged intake pipes and promote recreational use. It is therefore
critical to understand the potential impacts of water level draw-down during low flow conditions.
Table 5.6 summarizes the estimated river level drawdown associated with 200-year return period
low flow conditions for each of the municipal water demand planning horizons.
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Table 5.8 — Potential River Drawdown - Low Flow Conditions (200-Year Return Period)

Current Short-Term Mid-Term Long-Term
(2022) (2023-2027) (2028-2032) (2033-2047)

Serviced Population 4,048 6,357 8,120 8,902
Average Day Demand 1,139 1,850 2,580 3,690
(m°/day)

7-day Low Flow Drawdown

(2,209 m®/day streamflow) =" =" 0.03m 0.10m
15-day Low Flow Drawdown . . 0.01m 0.16m

(2,522 m3/day streamflow)

30-day Low Flow Drawdown
(3,916 m3/day streamflow)

South Nation River level drawdown estimates for low flow conditions with a 1 in 200 year return
period do not exceed 0.16 m. This is minor in comparison to the water intake submerged depth of
7 m and suggests storage upstream of the Casselman Weir is sufficient to offset low flow periods
when demand exceeds streamflow.
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6.0 DISCUSSION

Municipal surface water supplies often depend on a combination of streamflow and impounded
water during peak demand and/or low flow conditions. The Municipality of Casselman is serviced
by the South Nation River with a large watershed (2,410 km?) that has provided a historical mean
annual streamflow of 2,471,900 m3/day (28.6 m%s). Average day water demand projections
produced by JLR range from 1,096 m®day (current) to 3,690 m3/day (long-term), suggesting the
river to be a capable water supply. Review of annual and monthly flow frequency curves reveals
there are prolonged periods when streamflow is significantly less than the annual mean streamflow
but still greater than demand.

Historical monthly flow distributions and annual extreme minimum daily flow measurements for the
South Nation River hydrometric station at Casselman show the lowest streamflow typically occurs
during late summer to early fall (August to October). Although mean streamflow during these
months greatly exceeds projected water demands, there are short duration periods when
streamflow is not significantly larger than the municipal water demand. These short duration (7-
day and 15-day) low flow periods when demand exceeds streamflow are rare (200 year return
period) events, but it is still critical that municipal water demands be met. Not only must demands
be satisfied, but water must also remain in the river to support aquatic life and other uses.
Drawdown analyses associated with these low flow conditions indicate the water level decreases
to be less than 0.2 m and unlikely to have significant adverse impacts (not addressed in this study).

There is a hydroelectric generating station with a bypass channel adjacent to the Casselman Weir.
The location of the generating station is downstream of the water treatment plant and as such, does
not impact streamflow at the intake. Operation of the generating station and its bypass channel and
the impacts on impounded water levels have not been investigated as part of this surface water
availability study.

The Casselman municipal water intake is not the only permitted water extraction user along the
South Nation River. Hydrometric station flow data records the water remaining in the river after
extraction, so no additional accounting has been made for these users (including the Casselman
intake) in the streamflow analyses.
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7.0 CONCLUSIONS

The following conclusions are based on the findings of this surface water assessment of the South
Nation River's capacity to satisfy current and future water demands for the Municipality of
Casselman.

1.

Surface water is supplied to the Municipality of Casselman by the South Nation River. The
river has a drainage area of 2,410 km? at Casselman with historical mean annual and
median flow rates of 30.2 m%s (2,609,280 m®day) and 6.75 m®s (583,200 m%day),
respectively.

Projected average day water demands for the Municipality of Casselman are expected to
range from 1,031 m3/day (current conditions) to 3,690 m3/day (long-term, 2033-2047) and
are well below mean and median South Nation River flow rates.

The lowest recorded flow rates in the South Nation River at Casselman were 0.00 m®/s
during the first month of operation of the hydrometric station data recorder (August 18-25,
1975). These flows were noted to be less than those measured at all upstream hydrometric
station and not in agreement with flow measured downstream at Plantagenet Springs. The
next lowest recorded single day flow was 0.079 m®s (6,826 m®day), which exceeds the
projected long-term average day water demand (3,690 m®/day).

The lowest average monthly flow recorded at the Casselman hydrometric station was 0.25
m3/s (21,600 m®/day, September 1983), indicating sufficient flow to meet water demands
during the driest months.

Short duration low flow analysis indicates the potential for the short to long term municipal
water demands to exceed streamflow during a 1 in 200 year return period, 7 day event.
During this extreme event, water impounded by the Casselman Weir would be required to
satisfy water demands. The estimated maximum river level drawdown associated with these
extreme events is 0.16 m.

6. The South Nation River, with the water impounded by the Casselman Weir, is expected to
be capable of satisfying projected long-term municipal water demands.
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8.0 RECOMMENDATIONS

The following recommendation are based on findings of this study and are intended to further the
understanding of the capacity of the South Nation River to satisfy current and future water demands
for the Municipality of Casselman.

1. Request any water level and flow data collected by Hydro Ottawa at Casselman.

o The flow data The hydroelectric station adjacent to the Casselman Weir Hydrometric
likely collects continuous level and flow data for water passing through the weir bypass
channel. Although this data may not include flow over the weir, it would be most
representative of recent low flow conditions which are key to understanding surface
water availability. Review of this data and comparison to historical data used in this
feasibility assessment would strengthen understanding of South Nation River low flow
hydrology at Casselman.

2. Investigate the bathymetry of the South Nation River and potential water storage volume
upstream of the Casselman Weir.

e Basic assumptions were made to estimate potential river level drawdown during extreme
low flow conditions. A better understanding of the extent of water impounded by the
Casselman Weir as well as the depth and configuration of channel ross-sections would
help refine these estimates.
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10.0 CLOSING

We trust this report provides sufficient information for your present purposes. If you have any
questions concerning this report, please do not hesitate to contact our office.

TN
Troy Poirier, P.Eng.
Senior Water Resource Engineer

Hans Arisz, M.SC.E., P.Eng.
Manager Water Resources
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APPENDIX A

Historical Extreme Flow and Water Levels at Casselman
Hydrometric Station 02LB013
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Annual Extreme Daily Discharge and Water Level

South Nation River at Casselman - Hydrometric Station 02LB013 (Drainage Area 2,410 kmz)

Discharge Measurements

Annual Maximum Daily

Annual Minimum Daily

Level Measurements (Local Datum)

Annual Maximum Daily

Annual Minimum Daily

Year Date Flow (m’/s)| Date Flow (m’/s) Year Date Level (m)] Date Level (m)

1972 1972 18-Apr 3.426 22-Jun 1.710

1973 1973 19-Mar 3.633 1-Sep 1.789

1974 5-Apr 20-Sep 3.090 1974

1975 18-Aug 0.000 1975

1976 28-Mar 903 30-Aug 0.442 1976

1977 14-Mar 680 17-Jun 0.408 1977

1978 14-Apr 736 11-Oct 0.204 1978

1979 25-Mar 536 23-Jul 0.159 1979

1980 22-Mar 516 11-Aug 0.180 1980

1981 21-Feb 499 1-Aug 1.010 1981

1982 1-Apr 846 21-Aug 0.368 1982

1983 20-Mar 263 16-Sep 0.079 1983

1984 6-Apr 491 27-Jul 0.168 1984

1985 14-Mar 392 26-Sep 0.234 1985

1986 20-Mar 270 2-Mar 3.230 1986

1987 26-Mar 567 1987

1988 27-Mar 272 1988

1989 29-Mar 430 1989

1990 1990

1991 1991

1992 1992

1993 10-Apr 581 1993

1994 1994

1995 1995

1996 1996

1997 1997

1998 1998 29-Mar 4.069 22-May 2.054

1999 1-Apr 533 1999

2000 9-Apr 403 2000

2001 10-Apr 616 2001

2002 1-Apr 303 2002 1-Apr 3.354

2003 26-Mar 382 2003 26-Mar 3.513

2004 27-Mar 342 2004 27-Mar 3.434

2005 3-Apr 607 2005 3-Apr 3.893

2006 2006

2007 17-Apr 333 2007 17-Apr 3.428

2008 10-Apr 591 2008 10-Apr 3.868

2009 30-Mar 242 2009 30-Mar 3.233

2010 2010

2011 18-Mar 420 2011 18-Mar 3.583

2012 9-Mar 381 2012 9-Mar 3.515

2013 1-Apr 361 6-Jun 5.530 2013 1-Apr 3.479 16-May 2.273

2014 9-Apr 644 2014 9-Apr 3.959

2015 4-Apr 357 2015 4-Apr 3.473

2016 13-Mar 357 2016 13-Mar 3.472

2017 7-Apr 623 2017 7-Apr 3.924

2018 2018

2019 31-Mar 360 2019 31-Mar 3.479 14-Jul 2.212

2020 14-Mar 470 2020 14-Mar 3.685

2021 27-Mar 313 2021 27-Mar 3.365 8-Jun 2.257

2022 20-Mar 363 2022 20-Mar 3.489
Minimum 18-Aug 0.000 Minimum 18-Aug 1.710
Maximum 28-Mar 903 Maximum 28-Mar 4.069

* Note: This hydrometric station currently operates seasonally (March 1 to June 30) and does not report discharges below 4.163 m%s.




APPENDIX B

Flow Frequency Curves

Report to: J.L. Richards & Associates Limited
GEMTEC Project: 100117.050 (January 22, 2024)



Flow Frequency Analysis
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APPENDIX C

Monthly Average Flow Data

Report to: J.L. Richards & Associates Limited
GEMTEC Project: 100117.050 (January 22, 2024)



Monthly Mean Discharge
South Nation River at Casselman - Hydrometric Station 02LB013 (Drainage Area 2,410 km?)

Mean Monthly Discharge (m°/s)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean
1975 0.68 6.57 22.10 33.40 39.20
1976 4.36 18.30] 185.00 86.80 39.60 3.71 2.54 3.25 242 17.70 13.20 3.43 31.80
1977 0.97 0.83| 164.00 52.00 4.21 0.76 2.20 1.20 2.54 39.80 33.80 35.00 28.40
1978 49.50 21.60 31.80f 253.00 11.20 1.92 0.64 0.70 0.45 0.57 1.25 1.99 31.00
1979 4.99 5.32] 139.00 71.50 11.90 4.05 0.87 0.68 13.20 13.50 31.50 46.60 28.80
1980 12.40 1.24 93.20 77.20 17.70 1.72 0.69 0.75 2.91 14.70 32.10 31.00 23.90
1981 4.18] 135.00 27.40 26.20 29.20 27.90 7.81 19.80 39.50 48.70 48.10 16.00 35.00
1982 9.36 2.51 57.70f 154.00 9.47 5.16 1.67 2.39 2.84 3.56 22.20 53.30 27.00
1983 18.50 20.90 75.30 93.50 55.00 5.84 0.82 0.69 0.25 1.61 40.00 56.30 30.80
1984 10.90 62.90 42.20f 165.00 31.90 5.44 0.51 2.40 1.04 0.69 1.68 6.20 27.20
1985 7.74 11.30] 120.00 60.30 6.75 5.25 2.66 0.74 0.45 1.73 11.70 8.15 19.80
1986 18.90 4.39 72.50 36.60 24.90 9.06 17.00 28.30 25.90 59.70 37.00 34.80 31.00
1987 8.73 3.13 98.80 13.50
1988 4.90 16.20 49.50 44.20 12.10 12.00 43.60 4.04
1989 45.00 33.20
1990 90.40 23.40
1991 1.10
1992
1993 237.00 32.40
1994 187.00 5.53
1995 31.20
1996 82.70
1999
2000
2001
2002
2003
2004
2005 141.00
2006
2007 92.80
2008 226.00
2009 76.50
2010 98.50 25.00
2011 136.00
2012 102.00
2013 108.00
2014 223.00
2015 95.10
2016 129.00
2017 72.60f 153.00 95.40
2018 64.00( 103.00
2019 170.00 42.40
2020 155.00 43.20
2021 21.00
2022 121.00 64.50
Min 0.97 0.83 27.40 21.00 4.21 0.76 0.51 0.68 0.25 0.57 1.10 1.99 19.80
Mean 11.96 23.36 96.88| 106.60 27.98 6.44 3.40 5.13 8.17 18.18 24.49 25.85 28.61
Max. 49.50| 135.00f 185.00| 253.00 95.40 27.90 17.00 28.30 39.50 59.70 48.10 56.30 35.00




Monthly Mean Discharge
South Nation River at Plantagenet Springs - Hydrometric Station 02LB005 (Drainage Area 3,810 kmz)

Mean Monthly Discharge (m°/s)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean
1949 17.10 8.67 124.00 214.00 16.20 3.91 1.62 1.65 2.58 3.1 4.05 45.60 36.90
1950 72.90 10.10 26.60 315.00 12.20 6.35 6.38 6.03 3.89 3.05 36.20 40.60 44.80
1951 47.90 24.80 193.00 322.00 15.80 5.39 24.20 4.67 6.47 4.32 31.50 36.60 59.70
1952 25.60 66.70 80.30 287.00 59.90 16.00 14.50 25.10 12.70 31.30 16.00 31.90 55.20
1953 17.80 29.30 194.00 75.40 37.80 6.35 3.61 3.77 2.12 1.98 0.71 4.46 31.60
1954 2.07 5.67 66.70 317.00 45.20 10.50 4.53 2.38 36.20 52.70 83.10 32.90 54.70
1955 20.50 4.37 94.60 319.00 8.52 1.60 0.57 1.21 1.01 10.00 7.37 1.90 39.00
1956 6.95 1.28 3.58 185.00 57.00 20.60 8.81 2.25 3.67 1.43 1.78 3.55 24.50
1957 10.80 9.89 83.10 48.80 15.10 8.18 10.90 1.15 0.86 1.32 5.20 24.40 18.40
1958 4.57 1.44 90.50 133.00 24.60 7.01 6.86 4.07 12.70 14.70 18.70 7.37 27.10
1959 3.78 5.96 22.30 174.00 7.08 2.60 2.16 2.32 3.49 8.85 18.90 42.00 24.40
1960 2.41 9.06 22.00 403.00 28.60 27.10 5.30 1.18 0.91 1.30 3.08 1.91 41.60
1961 1.40 2.02 66.70 123.00 25.90 18.00 15.70 10.50 4.93 2.08 4.21 13.80 24.10
1962 3.16 2.14 50.10 255.00 30.90 2.67 2.56 2.06 1.58 6.78 36.00 12.60 33.60
1963 3.80 2.81 23.50 209.00 51.20 7.25 2.00 2.01 12.40 3.74 32.10 19.00 30.50
1964 12.20 7.74 92.50 91.20 9.87 3.26 1.79 0.67 0.64 0.71 1.33 15.10 19.80
1965 4.08 5.55 60.60 80.50 11.10 1.76 0.89 2.16 7.40 24.50 61.60 44.10 25.40
1966 31.40 9.74 190.00 61.50 13.90 6.31 1.51 1.65 1.17 1.10 7.90 33.70 30.20
1967 8.39 8.97 24.50 235.00 17.80 9.18 7.02 3.09 2.86 17.40 68.60 34.10 36.10
1968 5.23 11.50 183.00 106.00 11.40 10.50 26.60 3.03 3.32 2.74 22.30 38.10 35.40
1969 9.41 16.80 86.90 279.00 65.60 22.40 6.58 19.10 2.32 2.13 21.30 30.70 46.70
1970 4.10 11.00 24.20 325.00 33.20 3.97 4.52 1.86 2.77 8.07 45.00 27.30 40.60
1971 9.82 14.00 29.70 412.00 35.50 3.97 2.37 2.22 2.57 3.66 5.48 38.80 46.30
1972 9.33 6.70 10.20 376.00 54.10 51.90 98.40 45.30 4.12 61.20 93.30 36.50 70.30
1973 54.40 36.10 314.00 114.00 82.80 55.40 10.50 41.20 4.74 21.90 23.80 43.30 67.40
1974 42.20 39.10 150.00 263.00 112.00 18.10 4.40 5.09 1.95 2.14 21.30 32.00 57.60
1975 34.90 8.59 103.00 260.00 14.20 10.50 1.48 0.93 9.67 37.60 51.90 58.40 49.20
1976 5.83 25.10 236.00 236.00 72.60 13.40 8.25 6.40 7.31 35.00 29.10 9.44 57.10
1977 3.63 2.97 256.00 111.00 11.10 2.63 4.99 4.52 14.10 79.80 63.60 61.70 51.80
1978 92.40 34.40 44.90 429.00 22.50 5.70 1.61 1.41 1.18 1.68 3.32 3.68 53.00
1979 8.35 8.64 215.00 129.00 23.00 9.46 2.18 2.45 22.60 21.00 50.60 76.50 47.60
1980 23.20 2.69 141.00 122.00 34.30 3.91 2.80 2.61 7.09 23.00 34.70 48.00 37.20
1981 5.98 210.00 49.30 48.10 42.70 57.40 11.90 49.20 69.30 79.10 78.70 23.50 59.20
1982 14.00 5.65 77.40 267.00 16.20 8.95 2.99 4.28 4.93 6.03 34.20 84.80 43.80
1983 34.50 40.90 133.00 141.00 91.00 12.70 2.15 1.47 1.11 4.29 63.20 90.90 51.50
1984 14.30 90.50 63.40 274.00 44.50 10.20 1.96 4.55 1.53 2.28 6.59 15.70 43.50
1985 9.17 20.10 215.00 110.00 12.20 7.01 3.23 1.28 1.39 3.79 16.60 11.20 34.40
1986 28.10 7.95 118.00 64.90 51.40 13.90 18.60 31.50 38.30 84.60 53.20 55.80 47.60
1987 15.30 6.05 160.00 95.70 13.80 18.80 14.10 3.25 8.16 12.00 22.90 104.00 39.90
1988 13.20 33.10 87.50 92.60 28.40 4.36 5.89 2.86 2.30 23.20 79.90 12.60 32.00
1989 5.40 8.69 99.80 101.00 70.50 26.70 3.70 4.43 2.07 7.94 63.40 8.52 33.50
1990 39.80 60.80 152.00 158.00 41.50 8.10 8.21 6.01 2.80 54.00 44.20 100.00 56.20
1991 47.00 48.10 170.00 227.00 25.10 5.52 1.50 2.39 1.76 5.56 5.32 9.17 45.50
1992 6.31 3.69 79.30 238.00 22.10 7.68 14.00 8.30 7.18 8.66 56.20 19.90 39.10
1993 51.30 6.02 14.90 397.00 33.80 46.60 10.30 4.03 5.05 29.10 55.80 47.70 58.20
1994 6.70 17.60 47.10 320.00 38.90 37.70 26.20 10.10 3.99 4.05 18.00 27.20 46.20
1995 107.00 11.80 106.00 35.30 27.30 37.90 8.31 24.40 2.38 54.50 58.10 18.60 41.20
1996 124.00 117.00 87.90 149.00 73.20 11.90 10.50 16.60 9.38 36.50 71.00 90.00 66.10
1997 29.90 58.30 103.00 276.00 55.60 17.40 7.00 2.12 2.86 4.66 23.30 14.20 49.10
1998 42.00 14.30 229.00 161.00 12.50 21.60 22.70 17.20 14.70 18.50 18.40 28.50 50.30
1999 30.00 31.80 112.00 237.00 10.00 9.64 3.76 1.48 4.88 14.30 26.00 48.50 44.00
2000 29.80 28.50 137.00 216.00 125.00 44.90 21.70 9.02 7.62 4.04 21.60 25.70 55.80
2001 10.30 23.90 38.70 226.00 11.20 15.30 2.01 0.97 1.49 3.59 8.39 38.30 31.40
2002 19.70 29.20 95.10 143.00 65.10 108.00 9.41 1.28 0.79 2.36 14.40 8.51 41.20
2003 3.27 2.12 102.00 90.60 62.60 29.60 3.48 10.10 1.85 49.70 88.70 88.20 44.60
2004 25.20 2.92 157.00 111.00 39.70 14.00 7.73 11.10 52.30 6.02 39.80 65.30 44.40
2005 61.40 15.90 38.30 254.00 39.90 45.10 13.80 2.66 5.62 74.30 78.20 43.30 56.00
2006 58.90 47.30 111.00 90.80 83.40 23.20 17.40 18.20 9.34 81.20 99.90 105.00 62.30
2007 6.33 92.50 155.00 20.40 15.80 20.00 2.09 1.15 5.29 14.10 32.60
2008 174.00 31.60 63.90 386.00 24.90 49.40 48.30 20.20 4.32 22.10 57.00 95.70 81.30
2009 32.80 54.60 152.00 128.00 46.70 10.30 35.20 16.90 3.67 29.40 36.00 53.00 49.80
2010 61.20 23.30 150.00 47.80 18.80 18.20 14.50 20.00 25.40 98.20 70.80 79.70 52.60
2011 24.40 20.30 222.00 180.00 83.60 14.60 3.52 6.42 10.70 16.60 10.60 52.70 54.10
2012 14.70 25.80 175.00 34.00 31.10 15.60 1.41 1.08 212 5.51 3.34 11.40 26.90
2013 36.70 35.80 72.40 223.00 28.20 82.20 32.10 5.99 25.70 19.70 45.70 17.50 51.80
2014 58.50 17.60 34.70 377.00 61.40 55.00 11.60 9.39 8.28 21.00 27.00 31.90 59.10
2015 10.00 2.99 11.50 175.00 18.60 43.80 23.70 12.90 15.90 33.50 39.90 50.50 36.40
2016 44.50 65.80 231.00 111.00 12.00 4.84 2.92 4.06 1.87 25.00 21.40 57.80 48.60
2017 60.80 74.40 141.00 288.00 156.00 39.30 126.00 33.00 15.50 32.50 144.00 32.10 95.00
2018 69.10 82.00 114.00 192.00 38.40 23.40 4.85 3.29 4.09 5.55 42.20 61.90 53.00
2019 15.50 12.30 134.00 353.00 72.00 20.80 6.06 1.87 1.85 9.26 60.80 28.30 59.50
2020 81.00 12.90 279.00 102.00 23.40 3.13 1.30 5.39 3.76 25.30 26.60 79.20 54.00
2021 17.90 3.90 197.00 43.70 31.60 5.31 14.10 2.16 4.18 26.30 47.60 60.80 38.30
2022 7.97 23.40 218.00 115.00 51.80 25.20 5.64 10.30 12.20 5.33 18.40 43.80 44.90

Min 1.40 1.28 3.58 34.00 7.08 1.60 0.57 0.67 0.64 0.71 0.71 1.90 18.40
Mean 29.33 25.26 113.16 195.20 39.43 19.55 12.15 8.35 8.18 20.88 36.70 39.51 45.75
Max. 174.00 210.00 314.00 429.00 156.00 108.00 126.00 49.20 69.30 98.20 144.00 105.00 95.00




Monthly Mean Discharge
Castor River at Russell - Hydrometric Station 02BL006 (Drainage Area 439 kmz)

Mean Monthly Discharge (m°/s)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean
1968 0.84 0.69 23.00 9.70 1.98 1.48 3.25 0.31 1.26 0.60 2.53 3.11 4.08
1969 1.06 1.68 11.50 30.70 8.97 1.49 0.63 0.42 0.18 0.21 1.69 2.94 5.11
1970 0.19 0.54 1.07 39.90 4.41 0.39 0.30 0.19 0.37 1.49 5.14 3.10 4.72
1971 1.68 0.85 0.70 44.40 4.64 0.49 0.22 0.27 0.36 0.41 0.67 3.11 4.78
1972 1.30 0.70 2.23 52.90 5.50 5.32 14.00 6.33 0.51 5.70 10.00 4.07 9.00
1973 7.51 5.15 45.00 12.60 8.99 6.53 0.58 4.50 0.60 1.77 2.99 4.56 8.45
1974 4.40 4.44 13.80 28.10 10.90 1.54 0.56 0.60 0.27 0.29 1.23 2.65 5.72
1975 4.31 1.80 12.30 26.10 1.57 0.55 0.26 0.15 1.04 2.78 4.23 8.80 5.33
1976 1.11 2.64 31.20 19.40 6.97 2.45 1.45 0.69 0.98 2.92 2.78 1.03 6.15
1977 0.45 0.39 31.00 11.80 1.82 0.43 0.68 0.37 0.85 7.34 6.37 6.86 5.75
1978 8.22 3.27 5.90 46.90 3.19 1.53 0.36 0.31 0.29 0.31 0.53 0.56 5.90
1979 0.49 0.41 23.10 12.80 2.51 1.14 0.43 0.34 0.81 1.57 5.23 9.97 4.94
1980 217 0.32 15.60 14.70 3.73 0.60 0.36 0.36 0.97 2.83 3.90 3.63 4.11
1981 0.72 26.20 5.42 5.35 5.95 8.20 1.94 4.55 13.50 9.48 7.97 2.21 7.46
1982 1.49 0.73 5.54 31.30 1.84 0.83 0.46 0.51 0.65 0.80 3.05 11.60 4.88
1983 3.88 3.89 16.70 16.90 11.30 1.96 0.36 0.20 0.16 0.97 9.08 8.86 6.20
1984 1.61 8.52 7.71 34.00 7.49 1.43 0.40 0.99 0.44 0.37 0.83 2.57 5.48
1985 1.74 3.69 24.20 13.50 2.01 1.01 0.30 0.27 0.19 0.44 1.04 1.11 4.13
1986 1.88 0.76 11.20 6.98 8.04 2.08 2.54 2.75 6.73 10.30 5.86 6.21 5.48
1987 1.55 0.74 19.70 11.00 1.76 1.59 1.87 0.47 1.50 1.82 3.63 11.20 4.77
1988 2.17 5.39 10.70 10.50 2.96 0.67 0.68 0.23 0.20 1.55 7.45 1.32 3.63
1989 0.81 1.20 12.00 8.38 8.58 1.46 0.36 0.29 0.17 0.54 5.31 0.85 3.34
1990 3.35 5.94 16.50 16.20 4.78 0.72 0.49 0.42 0.40 5.37 5.19 11.10 5.87
1991 3.01 4.94 17.70 25.20 3.01 0.59 0.24 0.20 0.20 0.43 0.55 0.86 4.72
1992 0.87 0.50 8.47 28.50 2.95 0.86 2.30 1.53 1.00 1.44 7.28 2.74 4.84
1993 6.50 0.78 3.09 43.80 4.13 5.62 1.21 0.60 0.59 3.16 6.72 4.96 6.73
1994 0.71 2.05 5.05 32.10 4.94 4.48 2.59 0.79 0.85 0.75 2.71 3.45 5.01
1995 12.10 1.22 11.30 4.92 3.04 4.55 0.58 4.29 0.36 6.80 6.42 2.67 4.89
1996 9.21 12.40 14.80 18.30 8.30 1.28 0.62 1.16 0.65 2.48 6.22 9.08 7.01
1997 2.59 3.78 13.10 30.00 6.81 1.13 0.83 0.27 0.29 0.40 1.57 1.32 5.15
1998 6.10 1.86 32.60 12.10 1.30 2.03 0.99 0.48 0.42 0.85 1.25 3.27 5.32
1999 2.31 2.85 16.80 27.80 1.45 1.53 0.61 0.25 1.21 1.89 3.63 6.26 5.54
2000 5.30 6.60 13.40 23.10 13.00 5.99 2.51 1.32 1.02 0.69 2.30 2.36 6.45
2001 1.36 2.45 3.96 24.00 2.03 1.73 0.26 0.17 0.32 0.94 1.50 5.77 3.68
2002 2.03 2.82 11.30 16.30 7.87 11.50 1.48 0.26 0.15 0.37 1.45 0.84 4.68
2003 0.39 0.41 12.70 9.34 8.37 3.39 0.75 0.70 0.34 4.79 10.10 11.40 5.26
2004 2.61 0.63 18.20 13.00 4.60 1.47 0.85 0.50 3.96 0.65 4.05 5.18 4.65
2005 5.47 1.88 9.76 26.90 5.04 8.76 2.03 0.40 0.81 6.96 8.60 4.94 6.79
2006 6.60 4.58 15.50 11.40 9.00
2008 8.03 4.60 1.53 0.50 1.50 3.64 9.97
2009 3.05 19.00 28.20 13.10 6.44 1.41 4.24 1.85 0.66 3.44 4.42 6.08 7.60
2010 8.90 3.57 18.70 6.30 2.21 1.57 0.76 0.77 1.93 6.88 7.98 8.72 5.72
2011 2.51 2.52 30.00 0.43 0.74 0.73 3.64
2012 1.24 1.65 18.80 4.10 3.62 0.99 0.15 0.15 0.44 0.71 0.58 1.47 2.84
2013 2.40 1.75 11.70 25.90 3.85 7.68 3.64 0.73 2.31 2.03 3.98 1.52 5.61
2014 6.90 5.40 3.83 40.90 7.86 4.96 1.37 1.70 2.16 3.01 3.06 3.13 6.97
2015 1.70 0.47 1.28 18.90 2.49 4.65 1.78 1.72 1.58 3.37 3.97 4.97 3.89
2016 5.04 6.65 25.90 11.80 1.87 0.81 0.37 0.44 0.27 0.93 1.48 5.01 5.06
2017 5.50 10.20 16.80 32.60 21.40 5.14 19.40 4.00 1.70 7.29 16.50 3.48 12.00
2018 5.95 12.90 12.80 21.10 4.40 2.63 1.15 0.94 0.66 1.21 6.30 7.76 6.41
2019 1.89 1.24 14.50 42.60 9.00 3.49 1.16 0.39 0.34 0.86 4.61 243 6.86
2020 8.00 1.41 29.90 10.30 3.60 0.93 0.35 0.76 0.72 1.57 1.67 6.45 5.52
2021 2.13 0.88 19.20 4.37 3.22 0.68 0.87 0.38 0.58 3.73 5.40 7.02 4.07
Min 0.19 0.32 0.70 4.10 1.30 0.39 0.15 0.15 0.15 0.21 0.53 0.56 2.84
Mean 3.37 3.79 15.10 21.23 5.41 2.78 1.77 1.05 1.13 2.49 4.33 4.77 5.57
Max. 12.10 26.20 45.00 52.90 21.40 11.50 19.40 6.33 13.50 10.30 16.50 11.60 12.00




Monthly Mean Discharge

Bear Brook near Bourget- Hydrometric Station 02LB008 (Drainage Area 448 km?)

Mean Monthly Discharge (m°/s)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean
1976 44.00 5.01 1.48 0.59 0.27 1.05 2.51 2.64 0.76
1977 0.33 0.28] 35.20 13.50 1.16 0.43 0.50 0.34 3.52 9.34 7.30 6.95 6.63
1978 7.85 3.04 6.96] 58.10 2.89 0.73 0.21 0.18 0.18 0.33 0.63 0.64 6.75
1979 1.20 1.28[ 33.80] 15.50 3.22 1.71 0.49 0.52 1.49 2.90 7.58 9.38 6.64
1980 2.70 0.20 18.30f 13.80 4.21 0.50 0.71 0.42 0.87 3.89 3.82 4.30 4.50
1981 0.76] 46.10 6.35 6.63 7.84] 12.70 1.21 8.43 11.60] 10.30 8.42 2.24 9.92
1982 1.04 0.62 4.69] 39.30 1.87 0.73 0.39 0.40 0.64 0.82 4.44] 12.60 5.60
1983 3.73 412 21.30 16.20] 13.40 2.04 0.37 0.29 0.16 1.33] 10.70 7.56 6.79
1984 1.38 8.10 7.69] 39.70 6.55 1.22 0.35 0.98 0.31 0.44 2.04 4.04 6.00
1985 1.47 2.62] 34.80 16.00 1.58 0.71 0.28 0.18 0.17 0.50 1.12 1.33 5.10
1986 2.02 0.76] 13.10 6.75 9.88 1.10 2.03 1.63 7.45 8.05 5.85 6.81 5.49
1987 1.83 0.89] 21.20 11.00 1.60 1.73 1.40 0.43 1.79 2.87 4.50 11.30 5.09
1988 1.34 4.36] 11.50 12.20 2.75 0.69 0.67 0.65 0.50 3.39 9.11 1.24 4.01
1989 0.61 0.43 11.70] 12.30 7.57 1.92 0.22 0.49 0.47 1.65 8.91 1.00 3.95
1990 4.00 5.07[ 21.40| 16.80 3.56 0.60 0.83 0.77 0.55 7.19 7.34] 10.70 6.58
1991 3.98 349 22.30] 31.80 3.31 0.92 0.29 0.32 0.24 0.90 0.77 0.93 5.75
1992 1.02 0.49 7.04] 36.20 2.96 0.67 2.96 1.80 1.06 1.34 8.16 1.99 5.44
1993 6.92 0.79 3.84[ 47.60 4.33 6.24 0.56 0.28 0.52 4.47 7.49 5.55 7.35
1994 0.60 1.39 4.39] 34.30 4.76 6.63 5.02 2.50 1.01 0.76 4.82 5.47 5.94
1995 11.50 1.46] 13.80 5.17 3.98 6.87 1.44 4.54 0.30 7.44 7.72 2.63 5.61
1996 7.50 1.18 1.16 2.14 0.94 4.90
1997 7.12 1.58 0.38 0.23 0.32 0.45 1.81 1.07
1998 2.38 1.38 2.35 1.31 2.90 4.15 5.21
1999 2.87 2.54] 12.00f 29.40 1.22 1.36 0.70 0.20 0.77 1.99 4.27 6.78 5.32
2000 2.81 2.06 18.10f 21.80 13.50 7.93 4.96 1.49 1.08 3.85 3.24
2001 1.26 2.11 3.73] 24.40 1.53 1.38 0.31 0.82 1.64 6.29
2002 1.98 2.57 10.00f 18.80 7.96] 14.90 0.61 0.14 0.14 0.82 2.41 1.10 5.10
2003 0.37 0.24 11.00] 12.40 7.74 2.48 0.59 1.63 0.19 6.58[ 12.30 15.40 5.94
2004 1.20 1.31 1.92 9.77 1.16 4.89 6.21
2005 4.97 1.97 6.69[ 33.90 6.59 12.40 1.91 0.32 1.00 5.56 9.30 6.63 7.58
2006 7.46 6.23[ 20.70 12.10 11.10 247 2.11 3.82 2.73 13.30] 12.40 12.60 8.96
2007 8.94 0.82 15.70 18.40 2.44 1.47 3.51 0.38
2008 15.80 3.13 9.53] 51.30 4.04 5.15 3.70 1.72 0.43 3.38 6.21 9.84 9.48
2009 4.56 11.10f 31.30 16.30 6.30 1.82 8.21 2.29 0.55 3.95 4.05 7.16 8.13
2010 7.23 4.65| 21.60 6.79 1.30 1.13 0.70 2.48 5.74 9.08 9.24[ 10.70 6.75
2011 3.62 4.00 248 0.53 0.42 0.67 1.33 1.08 6.04
2012 1.21 1.98] 24.00 4.48 4.00 2.52 0.26 0.26 0.91 1.46 0.67 2.74 3.74
2013 4.48 3.87 12.00f 36.60 4.83 9.43 2.70 0.60 0.80 1.49 5.27 1.97 6.96
2014 6.04 2.35 3.81 44.60 7.09 8.19 1.21 0.88 1.25 3.48 4.15 5.47 7.34
2015 2.16 0.56 298] 23.20 2.19 4.60 1.19 1.12 1.25 3.14 4.26 5.83 4.36
2016 5.68 6.97[ 31.70 15.80 1.84 0.54 0.29 0.49 0.44 3.14 1.82 5.73 6.22
2017 6.46 7.80] 19.10] 41.50f 19.80 5.69] 14.90 2.26 1.59 4.45( 16.40 417 12.00
2018 5.52 9.12| 17.30] 22.30 4.33 3.47 1.18 0.76 0.75 0.99 6.79 7.74 6.66
2019 1.24 2.63 8.65| 50.80] 10.30 2.50 0.86 0.23 0.33 1.07 5.76 2.63 7.20
2020 6.58 1.30] 35.50 15.60 3.17 0.61 0.40 1.03 0.86 3.89 2.58 9.90 6.84
2021 2.04 0.74] 23.90 6.10 3.29 1.10 0.92 0.53 0.86 5.03 6.21 8.60 5.00
2022 0.88 4.04] 28.50 16.90 6.39 3.48 0.43 1.53 1.72 0.90 2.47 5.14 6.05
Min 0.33 0.20 2.98 4.48 1.16 0.43 0.21 0.14 0.14 0.33 0.63 0.64 3.74
Mean 3.74 3.95| 16.27| 23.82 5.41 3.28 1.64 1.23 1.57 3.41 5.50 5.68 6.39
Max. 15.80 46.10] 35.50] 58.10f 19.80 14.90( 14.90 8.43| 11.60 13.30[ 16.40 15.40( 12.00




Prorated Monthly Mean Discharge for South Nation River at Casselman

Monthly Flow Rates for the South Nation River at Casselman (Drainage Area 2,410 km?) based on Proration from
South Nation River at Plantagenet Springs - Hydrometric Station 02BL005 (Drainage Area 3,810 kmz)

Mean Monthly Discharge (m3/s)
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Annual
Min 0.89 0.81 2.26] 21.51 4.48 1.01 0.36 0.42 0.41 0.45 0.45 1.20] 11.64
Mean 18.55 15.98| 71.58| 123.47( 24.94 12.37 7.69 5.28 5.17 13.21 23.21 24.99| 28.94
Max.| 110.06| 132.83| 198.62| 271.36] 98.68| 68.31 79.70] 31.12[ 43.84] 62.12] 91.09] 66.42[ 60.09

Monthly Flow Rates for the South Nation River at Casselman (Drainage Area 2,410 km?) based on Proration from
Castor River at Russell - Hydrometric Station 02LB006 (Drainage Area 439 km?)

Mean Monthly Discharge (m3/s)
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Annual
Min 1.06 1.77 3.82| 22.51 7.14 2.12 0.85 0.81 0.81 1.17 2.93 3.05| 15.59
Mean 18.51 20.83| 82.92| 116.56] 29.68 15.26 9.70 5.79 6.21 13.70f 23.79] 26.20] 30.58
Max.| 66.43| 143.83| 247.04| 290.41| 117.48| 63.13| 106.50| 34.75( 74.11 56.54| 90.58| 63.68| 65.88

Monthly Flow Rates for the South Nation River at Casselman (Drainage Area 2,410 km?) based on Proration from
Bear Brook near Bourget- Hydrometric Station 02LB008 (Drainage Area 448 km?)

Mean Monthly Discharge (m3/s)
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Annual
Min 1.80 1.07] 16.03] 24.10 6.24 2.33 1.11 0.76 0.76 1.76 3.41 3.44| 20.12
Mean] 20.12] 21.22] 87.53| 128.12[ 29.10 17.62 8.83 6.59 8.45 18.33[ 29.57| 30.56] 34.37
Max.] 85.00( 247.99| 190.97| 312.55| 106.51 80.15| 80.15| 45.35| 62.40| 7155 88.22| 82.84| 64.55

Monthly Flow Rates for the South Nation River at Casselman (Drainage Area 2,410 km?) based on Average Proration
SNR at Plantagenet Springs (02LB005, 3,810 kmz), Castor River (02LB006, 439 kmz) & Bear Brook (02LB008, 448 km?

Mean Monthly Discharge (m3/s)
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Annual
Min 0.94 1.02 6.99] 22.29 5.64 1.58 0.58 0.50 0.49 0.85 1.72 1.93] 15.58
Mean] 20.78] 20.30] 81.18] 119.04[ 28.60 14.50 8.26 5.52 5.94 14.04| 25.45| 27.87( 31.10
Max.] 90.35| 163.98| 218.18] 299.16( 105.40| 66.98] 79.30| 44.19( 55.45| 68.42| 9343 72.61 62.01




APPENDIX D

7-day, 15-day and 30-day Duration Low Flow Estimates

Report to: J.L. Richards & Associates Limited
GEMTEC Project: 100117.050 (January 22, 2024)



Low Flow Analysis of Watercourses within the South Nation River Watershed

South Nation River at Plantagenet Springs - Hydrometric Station 02BL005 (Drainage Area 3,810 kmz)

7-Day Low Flow (m’/s)

T 1.005 1.01 1.111 1.25 2 5 10 20 50 100 200
(Years)
January 20.666] 35870] 19.366] 14.081]  6.651| 2.418]  1.233] _ 0.642| 0.271] _ 0.138] _ 0.066
February 27.893|  25.070] 14.833] 11.301]  5.041] 2.467] 1.354] 0.741] 0311] 0.138] _ 0.036
March 299.892] 236.054] 72.851] 39.678] 9.499]  1.379] 0.378] _ 0.103] _ 0.012 NA NA
April 204.560] 184.041] 110.283] 85.156] 47.521] 23.655 16.181] 12.133] _ 9.348] _ 8.250] _ 7.612
May 52.791] 47.139] 27.347] 20.849] 11.480] 5.907| 4.275| 3.433] 2.885] 2.681]  2.568
June 25.700] 22.795] 12.663] _ 9.371] _ 4.673] 1.027] 1.138] _ 0.736] _ 0479] _ 0.384] _ 0.333
July 20.356] 24.699] 10.570]  6.814] 2.422] 0594] 0228]  0.086] _ 0.017 NA NA
August 12.324] _10.937]  6.083] _ 4491] 2.199] 0839] 0441] 0.237] 0.104] 0.054]  0.027
September 11.079]  9.920]  5.762] 4.351] 2.245] 0917] 0.504] 0281] 0129] 0.069] _ 0.035
October 43.910] 36.835] 15.537] 9.942] 3.472] 0.832] 0.314] _ 0.116] _ 0.022 NA NA
November 56.953] 58.559] 30.330] 21.587]  9.701] _ 3.303] _ 1.616] _ 0.812]  0.330] _ 0.166] _ 0.081
December 53.567] 47.481] 26.252] 19.325]  9.394]  3.547]  1.853] _ 0.986] _ 0427]  0.220] _ 0.106
Annual 5480| 4.994] 3.160] 2489 1.411| 0638] 0.364] 0.201| 0.076| 0.022 NA
Return Period 1.005 | 1.01 | 1111 1.25 2 5 10 20 50 100 200
(Years)
75-Day Low Flow 5475] 5895  3.711] _ 2.918] _ 1.647]  0.747] _ 0.430] _ 0.243] _ 0.101] _ 0.040] __ 0.001
30-Day Low Flow 8555|  7.755| 4.786] 3.726] 2.062| 0917] 0527] 0302 0137| 0.067| 0024

Castor River at Russell - Hydrometric Station 02BL006 (Drainage Area 439 kmz)

7-Day Low Flow (m’/s)

T 1.005 1.01 1.111 1.25 2 5 10 20 50 100 200
(Years)
January 2.600]  4.101] _ 2.351] _ 1.777] _ 0.049] _ 0.456] _ 0.312] _ 0.237] _ 0.189] _ 0.171] _ 0.161
February 3.748] 3.330] 1.897] 1.441] 0.804] 0446] 0346] 0297| 0267] 0.256]  0.250
March 20.091] 17.020] _ 7.589] 5.034] 1.092] 0.686] 0416] 0.308]  0.255] 0.240]  0.234
April 28.969] 25560] 14.081] 10.519] 5.668] 3.049] 2356  2.025| 1.826] 1.758]  1.723
May 6.734] _ 6.069] 3.701] 2.004] 1.726] 0.095] 0772] 0652] 0572] 0541] 0523
June 3.996] 3511 1.883] 1.381] 0.702] 0.339] 0.44] 0199] 0172] 0.163] _ 0.158
July 4.993]  3.963] 1.315] 0.772] 0273] 0137] 0.120] _ 0.116] _ 0.114] _ 0.114] _ 0.114
August 2.302]  1.952] 0878|0586 0.239] 0.090] 0.059] 0046] 0040] 0.038]  0.038
September 1.118] __1.027] _0.676] _ 0544] 0325 0.160] 0098 _ 0.060] _ 0.030] _ 0.016] _ 0.007
October 2699]  4120] 2.158]  1.545| 0.703] 0.243] 0.120] _0.061] _ 0.024] _ 0.012] _ 0.005
November 7627]  6.830] 3.077] 3.011] 1571] 0668  0.388]  0237] 0134]  0.094] _ 0.071
December 8538]  7.496]  4.010] 2.939] 1.494] 0.726] 0527| 0432] 0.377] 0.358]  0.348
Annual 0.665| 0618| 0.429] 0.355| 0.226] 0.120] 0078] 0.050| 0.026] 0.015] _ 0.006
Return Period 1005 | 101 | 1411 | 125 2 5 10 20 50 100 200
(Years)
75-Day Low Flow 0.737] __0.686] 0.481]  0.400] 0.257]  0.140] _ 0.091] _ 0.059] _ 0.031] _ 0.017] _ 0.008
30-Day Low Flow 0.959] 0889 0613 0506] 0.322] 0.175] 0117] 0079 0.048] 0.033] 0.022

Bear Brook near Bourget- Hydrometric Station 02BL008 (Drainage Area 448 kmz)

7-Day Low Flow (m’/s)

T 1.005 1.01 1.111 1.25 2 5 10 20 50 100 200
(Years)
January 3.020]  3.524]  2.110] _ 1.634] _ 0.027] _ 0.488] _ 0.352] _ 0.280] _ 0.231] _ 0.212] _ 0.202
February 3637] 3.261] 1929 1.484] 0.832] 0433] 0312] 0249] 0207] 0.190] _0.181
March 19.553] 16.878] 8.212| 5671] 2.400] 0.796] 0413] 0243] 0.149] 0.120] _ 0.106
April 35.326] 30.851] 16.122| 11.701]  5.876] 2003] 2.163]  1.824] 1.630]  1.567]  1.536
May 7530] 6691 3.798] 2.870] 1.561]  0.812] 0.602] 0496 0430] _ 0.406] _ 0.393
June 2608]  3.965] 1.913] 1.324] 0581 0.230] 0.149] 0.114] _ 0.095 _ 0.090] _ 0.087
July 4.864]  3.931] 1.382] 0804] 0225 0.039] 0.011] _ 0.003 NA NA NA
August 1.318] _ 1.184] _ 0.699] 0532] 0279] 0116] 0.064] _0.035| 0.016] _ 0.008] _ 0.003
September 1554]  1.393]  0.813] _ 0.615]  0.319] _ 0130]  0071] _0.039] _ 0.017] _ 0.008] _ 0.003
October 2.949]  4.358] 2.331] 1.687] 0.788] 0.281] 0.141] 0.072] 0029] 0.014] _ 0.006
November 9.955]  8.810]  4.864]  3.599]  1.818] _ 0.801]  0.516]  0.374] 0.284] 0.252]  0.234
December 7926] 7.031] 3.960] 2082] 1613] 0840] 0625 0519] 0453| 0429 0416
Annual 0539] 0507| 0.373] 0.318] 0.216] 0.126] 0086 0058 0.032] 0.018] _ 0.008
Return Period 1005 | 101 | 11411 | 125 2 5 10 20 50 100 200
(Years)
75-Day Low Flow 0670] _0627] 0453 0.382] 0.254] 0.144] _ 0.096] _ 0.063] _ 0.034] _ 0.019] _ 0.008
30-Day Low Flow 0.009] 0627| 0517] 0.327] 0.473] 0.112] 0072| 0.038] 0.021] 0.010 NA

* Low Flow Characteristics of Ontario Streams, National Research Council Canada, Report No.: NRC-OCRE-2022-TR-026, June 23, 2022



Low Flow Analysis of South Nation River at Casselman

Low Flow Rates for the South Nation River at Casselman (Drainage Area 2,410 km?) based on Proration from

SNR at Plantagenet Springs (02LB005, 3,810 kmz), Castor River (02LB006, 439 km?) & Bear Brook (02LB008, 448 km2)
7-Day Low Flow Rate (m’/s)

Return Period 1.005 1.01 1.111 1.25 2 5 10 20 50 100 200
(Years)
January 24.021 25.780 14.541 10.875 5616 2516 1613 T.150 0.850] _ 0.739 0.679
February 19.261 17.227 10.058 7.681 4.216 2.113 1.478 1.146 0.925] _ 0.838 0.790
March 135.058 111.182 43.973]  27.747 9.952 2.973 1.582 1.021 0.736] __ 0.654 0.618
April 159.487 140.898 77.929]  58.186] _ 30.928 15.773 11.602 9.535 8.235] _ 7.766 7512
May 36.956 33.043 19.349 14.856 8.378 4.522 3.394 2.306 2.426] 2283 2.203
June 20.996 18.341 9.546 6.877 3.312 1.439 0.954 0.724 0.586]  0.541 0.515
July 24.048 19.509 7113 4.291 1.414 0.446 0.287 0.236 0.212] _ 0.209 0.209
August 9.174 3.001 4.143 2.973 1.401 0.550 0.316 0.197 0.124] __0.095 0.081
September 7.168 6.469 3.910 3.016 1.640 0.719 0.413 0.239 0.113] _ 0.058 0.026
October 26.731 23.120 11.405 7.949 3.432 1124 0.539 0.265 0.101] __ 0.047 0.020
November 45.925 40.643 22.395 16.515 8.180 3.355 1.976 1.276 0.824] _ 0.659 0.567
December 41.131 36.336 19.974 14.800 7.607 3.583 2.476 1.929 1502] 1471 1.405
Annual 3.339 3.093 2.120 1745 7.098 0.580 0.374 0.238 0121] __0.064 0.025
Return Period 1.005 1.01 1.111 1.25 2 5 10 20 50 100 200
(Years)
15-Day Low Flow 3.915 3.623 2475 2.032 1.273 0.672 0.429 0.272 0.139] _ 0.074 0.029
30-Day Low Flow 5189 7.386 3.058 2.298 1.334 0.714 0.454 0.276 0.154] _ 0.092 0.045
Low Flow Volumes for the South Nation River at Casselman (Drainage Area 2,410 km2) based on Proration from
SNR at Plantagenet Springs (02LB005, 3,810 kmz), Castor River (02LB006, 439 km2) & Bear Brook (02LB008, 448 km2)
7-Day Low Flow Volume (m°/day)
Return Period 1.005 1.01 1.111 1.25 2 5 10 20 50 100 200
(Years)
January 2075428 | 2,007,412 | 1,056,344 | 939,638 | 485,200 | 217,330 | 139,374 | 99,340 | 73475 | 63,855 | 58,651
February 1,664,188 | 1488419 | 869,000 | 663,617 | 364,246 | 182541 | 127,708 | 99,033 | 79,950 | 72,425 | 68,224
March 11,669,031 | 9,606,100 | 3,799,281 | 2,397,326 | 859,820 | 256,905 | 136,643 | 88,220 | 63,620 | 56,5637 | 53,419
April 13,779,680 | 12,173,594 | 6,733,093 | 5,027,238 | 2,672,204 | 1,362,750 | 1,002,380 | 823,783 | 711,528 | 671,014 | 649,055
May 3,193,000 | 2,854,911 | 1,671,754 | 1,283,594 | 723,867 | 390,726 | 293,203 | 242,469 | 209,612 | 197,276 | 190,358
June 1,814,047 | 1584662 | 824,776 | 594,183 | 286,133 | 124,336 82,393 | 62,533 | 50,638 | 46,710 | 44,526
July 2,077,777 | 1,685,543 | 614,576 | 370,752 | 122,144 38,524 24,830 | 20,372 | 18,334 | 18,024 | 18,024
August 792,663 691,299 | 357,927 | 256,885 | 121,072 47 485 27277 17,013 | 10,698 | 8,231 6,965
September 619,350 558,005 | 337,804 | 260,554 | 141,704 62,143 35676 | 20,648 9,727 | 5026 2,209
October 2,309,599 | 1,097,606 | 985371 | 686,753 | 296,482 97 111 46,538 | 22912 8,688 | 4,066 1,720
November 3,067,884 | 3,511,565 | 1,934,887 | 1,426,899 | 706,769 | 289,884 | 170,727 | 110,207 | 71,197 | 56,928 | 48,954
December 3,553,710 | 3,139,433 | 1,725,758 | 1,278,717 | 657,242 | 309,541 | 213,908 | 166,671 | 137,567 | 127,074 | 121,402
Annual 288,477 267,235 | 183,182 | 150,737 | _ 94,901 50,116 32,287 | 20553 | 10,453 | 5,561 2,188
Return Period | -4 995 1.01 1411 1.25 2 5 10 20 50 100 200
(Years)
15-Day Low Flow| __ 338,283 312,091 | 213,836 | 175583 | 109,089 58,053 37,004 | 23515 12,009 | _ 6,360 2,522
30-Day Low Flow| 448,302 378,971 | 264,204 | 198,540 | 115,277 61,726 39,254 | 23879 | 13,338 | 7,987 3,916
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Re: Water Supply Desktop Feasibility Assessment
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Please find enclosed the report prepared by GEMTEC Consulting Engineers and Scientist Limited
summarizing the desktop feasibility study on the South Nation River and groundwater resources
available to the Municipality of Casselman. The report was prepared in general accordance with
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1.0 INTRODUCTION

GEMTEC Consulting Engineers and Scientists Limited (GEMTEC) was retained by J. L. Richards
and Associates Limited (JLR) to assess the feasibility of local groundwater resources to inform
decision making regarding the future of the Casselman water supply. The Municipality of
Casselman (Casselman) is anticipating significant expansion of their resident population over the
next 25 years and needs to take action to meet their future water needs.

This assessment is based on desktop resources and will be included in a Class Environmental
Assessment of water supply options. Information pertaining to water resources in and around
Casselman were received by GEMTEC from the South Nation Conservation Authority on
November 12, 2023. In addition, a review of public resources for the region was also conducted
by GEMTEC.

1.1 Municipality of Casselman

Casselman is one of eight local municipalities within the United Counties of Prescott and Russell.
Casselman is located off exit 66 along the Trans-Canada Highway / Ontario Highway 417,
approximately 50 km east of Ottawa, Ontario.

Casselman consists of approximately 5.25 km? of urban settlement area that predominantly
consists of low-density residential and vacant land uses (JLR, 2023). The location and municipal
boundaries of Casselman are shown on Figure A.1 in Appendix A.

1.2 Current Water Supply and Future Demand

Casselman is serviced by a municipal water system consisting of a water treatment plant with a
rated capacity of 3,182 m®/day, an elevated water storage tank, and over 22 km of watermains
(JLR, 2023).

The water treatment plant is located at 832 Laval Street, Casselman, Ontario, and draws water
from the South Nation River. The water treatment plant is owned by Casselman and operated by
the Ontario Clean Water Agency, a crown agency of the Government of Ontario, under the
Ministry of the Environment, Conservation and Parks (MECP) Drinking Water Works Permit
Number 173-201.

The 5-year average day water demand for Casselman from 2018 to 2022 was 1,031 m3/day, and
the maximum daily demand over this same period was 2,154 m%day (JLR, 2023). Based on
conventional design guidelines for municipal systems in Ontario, JLR (2023) has estimated the
5-year average peak-hour demand for Casselman between 2018 and 2022 as approximately
2,953 m%/day.

A study performed in 2023 by Watson & Associates Economists Limited reported a population of
4,048 people on municipal water and wastewater services (JLR, 2023). Significant population and
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infrastructural growth are planned for Casselman over the next 25 years, requiring a proportional
increase in the capacity of the municipal drinking water system. The future water demand of
Casselman is projected to exceed the rated capacity of the current water supply system by the
end of 2025. By the year 2047 Casselman is projected to have a daily average drinking water
demand of 3,690 m®/day, a daily maximum of 7,085 m?/day, and a peak hourly demand of 10,627
m®/day (JLR, 2023). Therefore, the municipal water system must be augmented or supplemented
to accommodate the future needs of the growing population.

2.0 CONCEPTUAL GEOLOGICAL MODEL

Available mapping (e.g., OGS, 2010; Gao et al., 2006), public well records (MECP, 2021), the
geological model of the South Nation Watershed Region (Logan et al., 2009), Eastern Ontario
Water Resources Management Study (CH2M Hill Canada Limited, 2001), and Cummings (2008)
are some the resources referenced to inform the development of a high level conceptual
geological model to visualize local stratigraphy. This conceptual cross-section is presented in
Figure A.2, wherein overburden terminology follows the conventions of WESA (2011a, 2011b) for
consistency.

2.1 Regional Physical Geography
211 Land Use and Designated Areas

Casselman is an urban centre surrounded by agricultural land uses with sparse forested areas
and surface water features (RRCA-SNC, 2007). Commercial, industrial, institutional, park, and
residential land-uses are distributed within the municipal boundaries as presented in Figure 2 of
JLR (2023). The South Nation watershed is reported to be 60.7% agricultural managed lands,
8.5% residential lands, 0.1% commercial/industrial land, 0.4% parks and golf courses, and 25.4%
unmanaged lands (e.g., wetland, bedrock, forest, and water features; Intera Engineering Ltd.,
2010).

A small (0.6 km?) Area of Natural and Scientific Interest (ANSI) is identified to the north of the
municipal area named the Casselman Unconformity (MNRF, 2023). Additionally, a candidate
ANSI called the Moose Creek Bog is located approximately 2.5 kilometres to the southeast.

Portions of the South Nation River and surrounding catchment area are designated as source
water protection zones associated with the Casselman municipal water supply.

2.1.2 Topography and Drainage

The ground elevations within the municipal boundaries of Casselman range between 45 and
70 metres above sea level (MNRF, 2019).

The South Nation River bisects Casselman, flowing from the southwest and meandering
northeast, and local overland and shallow flows are expected to flow towards the South Nation
River or its tributaries following topography and/or stormwater management features.
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Deeper regional flows are anticipated to flow north following surface and bedrock topography,
towards the Ottawa River (RRCA-SNC, 2007).

2.1.3 Surficial Geology

Overburden units surrounding Casselman range in thickness between 3 and 30 metres (Gao et
al., 2006). The prevalent soil units mapped in the area are fine-grained, offshore marine deposits
composed of clays and silts (Basin Muds), which are often overlain by sandy deposits (Basin
Sands; OGS, 2010). Basin Sands are mapped as areas of significant groundwater recharge and
aquifer vulnerability and are primarily mapped north and west of Casselman (MECP, 2023). These
marine layers commonly overly a silty sand layer with minor gravel, clay and frequent cobbles
and boulders (composition varies spatially) referred to as glacial till that is mapped at surface
across the eastern half of Casselman (OGS, 2010).

A series of eskers are present in the vicinity of Casselman. Eskers are long deposits of sand and
gravel formed in a glacial environment and are distributed across south-eastern Ontario. The
approximate locations of eskers in the vicinity of Casselman are shown on Figures A.1 to 3.

The nearest esker to Casselman is the Crysler-Finch esker (Cummings, 2008; Gorrell, 1991),
outcrops of which can be seen on geological maps (OGS, 2010; Gorrell, 1991) to the south and
east of Casselman (Figure A.1). Cummings (2008) reports that the configuration of the Crysler-
Finch esker is comparable to other eskers within the Champlain Sea basin, consisting of a gravel
core with a broad sandy carapace on bedrock or till that is discontinuously overlain with Basin
Muds and/or Basin Sands. The depth and extent of the Crysler-Finch esker was inferred by Logan
et al. (2009) using boreholes logs, well records, and seismic surveys; based on their mapping
products, the Crysler-Finch esker may be expected to be less than approximately 17 metres thick
near Casselman. Esker mapping by Gorrell (1991) used to develop the figures in this report is
expected to be imprecise based on more recent evaluations of the Vars-Winchester esker by
Pullan et. al. (2007).

Bedrock outcrops are present along the channel of the South Nation River, as well as more
localized clays and silts deposited more recently by the South Nation River during the recession
of the Champlain Sea.

High permeability organic rich deposits are found approximately 2.8 km southeast of Casselman.

In addition to these mapped soil units, fill material associated with anthropogenic activities may
be present in developed areas.

21.4 Bedrock Geology

Casselman is underlain by sublithographic to fine crystalline limestone with interbeds of
calcarenite and shale of the Lindsay Formation and Simcoe Group (Armstrong & Dodge, 2007).
It is likely that the upper 4 metres of carbonate bedrock has a higher fracture frequency than
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underlying sections, and the productivity of this fractured zone as an aquifer may be reduced by
the presence of fines in the overburden at the bedrock interface. Where coarser tills overlay the
bedrock fracture zone, greater yield may be expected (Charron, 1978). Deeper bedrock fractures
also provide significant water volumes, but the location and water quality of these sources is
expected to be variable.

2.1.5 Hydraulic Conductivity

Deltaic and estuarine deposits reported as medium- to fine-grained sands are regarded as high-
permeability units (Basin Sands). Similarly, recent organic rich deposits are mapped as high
permeability (OGS, 2010). Fine-grained offshore marine deposits composed of clays and silts
(Basin Muds) are typically low-permeability units. Glacial till is typically a low-medium permeability
unit, though its composition and permeability may be highly variable.

WESA (2011a) reviewed public well records and available consultant reports for eastern Ontario
to estimate regional hydraulic conductivity and transmissivity values for their modelling exercise.
These regional values for hydraulic conductivity and transmissivity (Tables 1, 2, and 3) provide
estimates of the hydraulic properties for local subsurface units. These values should not be used
for design in place of location specific measurements.

Table 1. Regional Estimates of Geological Units for Eastern Ontario Based on MECP
Public Well Records (Data sourced from Table 3 of WESA, 2011a)

Arithmetic Arithmetic Geometric
Mean Mean Hydraulic Mean Hydraulic Number of
Transmissivity Conductivity Conductivity Wells
(m?/s) (m/s) (m/s)
Basin Sand 0.00047 0.00004 2.6E-05 2
Basin Mud 0.0020 0.00012 2.7E-05 55
Esk
SHeT 0.0067 0.0011 1.4E-04 119
Deposits
Glacial Till 0.0013 0.00024 4.7E-04 220
Bedrock
(upper 15 0.53 0.036 1.9E-05 3338
metres)
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Table 2. Regional Hydraulic Conductivity Estimates of Geological Units for Eastern
Ontario based Consultant Reports (WESA, 2011a)

Geometric Median Third First Sample
Mean' (ms) Quartile Quartile Numzer
(m/s) (m/s) (m/s)
Basin Sand 1.3E-06 2.0E-06 3.3E-06 1.1E-06 20
Basin Mud 8.8E-07 9.2E-07 1.6E-06 2.9E-08 12
Esker Deposits 7.0E-04 1.3E-03 1.6E-03 9.9E-04 14
Glacial Till 2.5E-04 8.7E-04 1.7E-03 8.3E-05 5
B k
edrock (upper /e o6 1.2E-05 3.5E-05 6.2E-07 6
15 metres)

Note 1. Geometric mean from Tables 4 and 5 of WESA, 2011a. Median, first and third quartiles calculated from
average values presented in Tables 4 and 5 of WESA, 2011a.

Table 3. Regional Transmissivity Estimates of Geological Units for Eastern Ontario based
Consultant Reports (WESA, 2011a)

Geometric . Third First
p Median . . Sample
Mean e Quartile Quartile Number
(m/s) (mls) (m/s)
Basin Sand ND ND ND ND 0
Basin Mud 4.2E-03 1.6E-02 4.8E-02 3.1E-03 4
Esker Deposits 1.2E-02 1.1E-02 1.5E-02 1.0E-02 14
Glacial Till 1.8E-02 1.7E-02 1.8E-02 9.3E-03 5
Bedrock (upper 4 e o4 9.3E-04 1.9E-03 1.4E-05 4
15 metres)

Note 1. Geometric mean from Tables 4 and 5 of WESA, 2011a. Median, first and third quartiles calculated from
average values presented in Tables 4 and 5 of WESA, 2011a.
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3.0 GROUNDWATER RESOURCES ASSESSMENT

A desktop review of available data regarding groundwater resources was performed. Findings
regarding local and regional groundwater resources are summarized in the following subsections
to support the feasibility assessment of a municipal groundwater supply for Casselman.

3.1 Public Well Records Review

Public well records (MECP, 2021) within two kilometres of the municipal boundaries of Casselman
were compiled and reviewed. A total of 593 records were identified, summarized, and tabulated
in Appendix B. The records include wells classified as domestic (421), commercial (34), municipal
(7), monitoring and/or testing (54), livestock (33), public (16), and air conditioning (1) well types
and 42 records for wells no longer in use due to abandonment or lack of water. Some of the well
records have multiple reported well uses, resulting in the cumulative number of well uses
exceeding the total number of records — refer to the summary table in Appendix B for further
details.

Well records appear to indicate that:

e water supply wells (domestic, commercial, livestock, and public wells) are primarily
completed within the bedrock. Of the total number of well records (593), 405 wells are
reported as completed within the bedrock and 188 are either within the overburden or their
unit is unknown / not indicated.

e bedrock interface aquifers are most frequently used for a water supply in the area.

e Many wells presently or historically exploit overburden wells for water supply, indicating
that overburden aquifers are present.

Aquifers suitable for private services are widespread, but high-yielding wells (e.g., 55+ gpm) are
scarce, appearing to be the exceptions among more numerous lower-yielding wells. Specific
capacities of the wells appear to vary greatly; however, this is primarily based on the well drillers
limited testing following completion of well drilling. Theoretical maximum yields are likely to vary
from those presented in the well records.

Water yielding zones have been identified at depths between 0.5 and 61 metres below ground
surface (mbgs). Median static water level is approximately 5 mbgs (n = 457). The typical water
bearing depths appear to be in the bedrock between depth of 9 and 22 metres. Although the
predominant water type from water bearing zones is fresh, as was reported for 397 water bearing
zones, there are also 37 instances of sulphur water, 9 instances of unknown water quality, and 7
instances of saline water on record. A total of 113 well records have no reported information on
water bearing units or water quality. The occurrence of unfavourable water quality may be a
residual of the Champlain Sea or a product of the geological materials present.
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Charron (1978) synthesized available well records to make broad assessments of groundwater
systems across southern-eastern Ontario. Their findings corroborate that groundwater well yields
surrounding Casselman typically remain < 10 gpm (55 m®/day), including bedrock and overburden
wells.

3.2 Vars-Winchester Esker Study (SN-GSC-UO, 2007)

A detailed characterisation of the Vars-Winchester esker was underway in 2007 through the
combined efforts of South Nation Conservation, Geological Survey of Canada, and the University
of Ottawa (SN-GSC-UQO). This study involved a review of public reports and databases,
geophysical surveys, coring programs, geochemistry, outcrop data compilation, hydrogeological
modelling, etc. This work was motivated by the number of municipalities that relied on the Vars-
Winchester esker formation for their drinking water and the apparent data deficit.

Key findings reported in SN-GSC-UO (2007) include:

e Wells completed in the esker commonly yield greater than 2,725 m®/day;

e The Vars-Winchester esker is approximately 40 km long and consists of a highly
permeable gravely central ridge (typically atop bedrock) and a moderately permeable
sandy-fan carapace;

e The average thickness of the gravel ridge is 15 m (2 to 20 metres) and width is
approximately 150 m (100 to 200 metres wide);

e The morphology of the esker is complex, and the continuity of the esker is difficult to
predict, despite the extensive dataset;

e Water quality in the esker is fresh, more comparable to precipitation than to groundwater
within the Basin Mud or bedrock stratigraphy; and

e The esker is proposed to be primarily recharged by direct/or indirect infiltration of
precipitation and by connections with surface water bodies that intersect the esker
formation.

3.3 Provincial Groundwater Quality Monitoring Programs

Two provincial groundwater quality monitoring programs have been considered as part of this
study, those being the Provincial Groundwater Monitoring Network (PGMN) and the Ambient
Groundwater Geochemistry Project (AGGP). Monitoring points from these water quality programs
reviewed during this investigation are presented in Figure A.1.

3.3.1 Provincial Groundwater Monitoring Network

The MECP maintained a long-term groundwater level and water quality monitoring station located
within the High Falls Conservation Area within the Casselman municipal limits. The monitoring
well (PGMN Well ID: W0000363-2) consists of a two-inch piezometer screened from 3.0 to
4.5 mbgs within a shallow gravel deposit (overburden well).
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Groundwater quality samples were collected from the monitoring well annually in the fall between
2007 and 2021, excluding fall of 2020. The raw water quality data record were compared against
the Ontario Drinking Water Quality Standards (ODWQS; CVC, 2003) where parameters were
identified with applicable standards, as presented in Appendix C.

Water levels were monitored in the monitoring well at an hourly resolution from 2003 to 2016. The
data displays typical seasonal trends (i.e., water level peaks in spring and fall, is generally
elevated over winter, and is depressed over the summer), considering interannual variability.
Ground surface at the well location is reportedly 60.34 metres above mean sea level (masl); water
levels recorded within the well ranges from above ground surface (-0.08 mbgs) to 57.55 masl
(2.79 mbgs). The median water level is 58.06 masl (2.28 mbgs) and is likely associated with the
water level within the South Nation River.

3.3.2 Ambient Groundwater Geochemistry Project

The Ontario Geologic Survey (OGS) began collecting and reporting ambient groundwater
geochemical data across southern Ontario and has published the results of their work from 2007
to 2019 (Hamilton, S.M., 2007). Available data within approximately five kilometres of the
Casselman municipal boundaries were reviewed. Descriptions of the wells within this search
radius are summarized below:

e Three (3) dug/bored wells within the overburden.
= Well depths ranging from 4.9 to 6.1 mbgs.
= Static water levels ranging from 0.3 to 2.0 mbgs.

e Four (4) drilled bedrock interface wells, defined as less than 3 metres into bedrock
(bedrock surface would likely be connected to the overburden interface aquifer in this
area).

=  Well depths ranging from 19.5 to 26.2 mbgs.
= Static water level ranging from 3.6 to 15.3 mbgs

e Three (3) drilled deep bedrock wells (completed deeper than 3 metres into bedrock).

=  Well depths ranging from 18.2 to 43 mbgs
= Static water levels ranging from 2.7 to 12 (approximate) mbgs

The geochemical parameters collected by the OGS (Hamilton, 2007) with ODWQS were compiled
and compared against prescribed limits in Appendix C. Exceedances of the health, aesthetic, and
operational ODWQS for raw water samples are summarized in the subsections below.

3.4 Health-Based Exceedances, PGMN and AGGP

e Nitrate — standard of 10 mg/L was exceeded in 1 of 4 overburden wells, 0 of
4 bedrock interface wells, and 0 of 3 deep bedrock wells.
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e Boron — interim standard of 5 mg/L was exceeded in 3 of 3 overburden
wells, 4 of 4 bedrock interface wells, and 3 of 3 deep bedrock wells.

e Total coliform — standard of O counts per 100 mL was exceeded in 2 of 3
overburden wells, whereas no exceedances were noted for the
subset of interface or deep wells tested.

e Sodium —  Warning level of 20 mg/L for persons on sodium restricted diets
was exceeded in 2 of 3 overburden wells, 4 of 4 bedrock interface
wells, and 3 of 3 deep bedrock wells.

Nitrates were noted in one of the shallow overburden wells, indicating the likely influence of septic
systems or fertilizers on the shallow aquifer. Nitrate levels beyond 10 mg/L may induce
methemoglobinemia (a blood related issue) in susceptible infants (CVC, 2003). The public should
be informed by the appropriate health authority of the potential dangers of using the water for
infants in affected areas.

Elevated boron concentrations were noted in all wells surrounding Casselman included in the
Ambient Groundwater Geochemistry Project. Typical treatment options are limited to distillation
and reverse osmosis. Infants, the elderly, and those with kidney diseases are the most likely to
experience the toxic effects of boron compounds (CVC, 2003), which may be related to drilling
muds or geological factors.

The presence of total coliform is also an indication of surface water influence and potential
contamination. Total coliform must be non-detect following water treatment as it may indicate
inadequate disinfection.

The warning level of 20 mg/L for sodium was exceeded in all wells except for 12-AG-147
(overburden; Appendix C). This warning level was established for persons on sodium restricted
diets. Should a municipal supply be developed with elevated sodium levels, the local Medical
Officer of Health should be notified so that local physicians may be informed.

3.5 Aesthetic Objective Exceedances

The following Aesthetic Objective exceedances were noted:

e Sodium — standard of 200 mg/L was exceeded in 1 of 4 overburden wells,
2 of 4 bedrock interface wells, and 2 of 3 deep bedrock wells.

e Sulphide — standard of 0.05 mg/L was exceeded in 1 of 4 overburden wells,
2 of 4 bedrock interface wells, and 1 of 3 deep bedrock wells.

e Chloride — standard of 250 mg/L was exceeded in 1 of 4 overburden wells,
1 of 4 bedrock interface wells, and 1 of 3 deep bedrock wells.
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e DOC — standard of 5 mg/L was exceeded in 2 of 4 overburden wells, 2
of 4 bedrock interface wells, and 3 of 3 deep bedrock wells.

e Jron — standard of 0.3 mg/L was exceeded in 2 of 4 overburden wells,
4 of 4 bedrock interface wells, and 3 of 3 deep bedrock wells.

e Lab-measured — limit of 5 True Colour Units exceeded in all wells measured (2
colour deep bedrock, 2 interface wells and 1 overburden well).
e Methane — limit of 3 L/m3 was exceeded in 0 of 4 overburden wells, 2 of 4

bedrock interface wells, and 2 of 3 deep bedrock wells.

e Total Dissolved limit of 500 mg/L was exceeded in 1 of 4 overburden wells, 2 of
Solids (TDS) 4 bedrock interface wells, and 3 of 3 deep bedrock wells.

e Manganese — limit of 50 mg/L was exceeded in 2 of 4 overburden wells, 0 of 4
bedrock interface wells, and 1 of 3 deep bedrock wells.

e Turbidity —  limit exceeded in 1 of 4 overburden wells.

Source water may require treatment to meet aesthetic requirements for domestic uses due to the
constituent exceedances listed above. Water flavour may be impacted by constituents such as
sodium, sulphide, chloride, iron, TDS, and manganese. Water odour may be impacted by
sulphide. Iron, manganese, and organic constituents may impart unfavourable colour
characteristics. Furthermore, iron and manganese may cause staining of fixtures and formation
of precipitates in conduits. Bacterial growth in conduits may be promoted by methane and iron,
and methane may also cause spurting from taps and “water hammer”, which may lead to
mechanical damage. If allowed to accumulate, methane presents a risk of explosion. TDS may
lead to corrosion or deposition within conduits or reduce the effectiveness of surfactants often
used as cleaning agents; the bedrock and interface aquifers above are highly mineralized.

DOC is a useful diagnostic parameter for water quality deterioration throughout water treatment,
storage, and distribution systems. DOC serves as a growth nutrient for bacteria and may also be
an indicator of surface water influences in a supply aquifer (Chapelle, 2022). DOC may be
contributed to excessive chlorine dis-infection by-products in treated water if not effectively
managed before chlorination (CVC, 2003).

Control of turbidity in drinking-water systems is important for both health and aesthetic reasons.
The substances and particles that cause turbidity can interfere with disinfection, thereby
protecting pathogenic organisms. Turbidity is an important indicator of treatment efficiency and
the efficiency of filters in particular.
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3.6 Operational Guideline Exceedances:

The following Operational Guideline exceedances were noted:

Alkalinity — limit of 500 mg/L exceeded in O of 4 overburden wells, 2 of 4
interface wells, and 3 of 3 deep bedrock wells.

e pH — One deep bedrock well was slightly more acidic (pH of 6.47) than
the recommended pH range of 6.5 to 8.5; the remaining wells were
within this range.

e Organic — limit of 0.15 mg/L as N exceeded in 2 of 4 overburden wells, 2 of 4
nitrogen interface wells, and 2 of 3 deep bedrock wells.
e Hardness —  limit exceeded in 1 of 4 overburden wells.

Operational guidelines associated with alkalinity and aluminum do not apply to this investigation,
as they are in place for assessing water treatments and monitoring treatment effectiveness.
Conversely, the operational guideline for organic nitrogen (0.15 mg/L) was established because
it may be an indicator of septic tank or sewage effluent contamination, is often associated with
taste and odour problems when it interacts with chlorine disinfectants, and may reduce the
effectiveness of disinfection.

Water pH that falls outside of the operational guidelines may lead to excessive corrosion (acidic),
encrustation (basic), and/or reduced coagulant efficiency (basic).

The operational guideline for hardness in drinking water is set at between 80 and 100 mg/L as
calcium carbonate. This value is set to aid in water source selection where a choice exists.
Hardness is caused by dissolved calcium and magnesium and is expressed as the equivalent
quantity of calcium carbonate. On heating, hard water tends to form scale deposits and can form
excessive scum with soaps; however, certain detergents are largely unaffected by hardness.
Conversely, soft water may result in accelerated corrosion of water pipes. Hardness levels
between 80 and 100 mg/L as calcium carbonate (CaCO3) are considered to provide an
acceptable balance between corrosion and incrustation. Water supplies with a hardness greater
than 200 mg/L are considered poor but tolerable. Hardness above 500 mg/L in drinking water is
considered unacceptable for most domestic purposes (CVC, 2003).

3.7 Nearby Municipal Groundwater Systems Review

Nearby municipal groundwater systems were reviewed to evaluate the available groundwater
resources in a regional context. Eleven wells / systems were examined, six of which are believed
to withdraw, at least in part, from esker features. The municipal well locations and the withdrawal
limit of the municipal systems are shown in Figure A.3, and a summary of the municipal
groundwater systems is provided in Table 4. Public well records that were identified for the
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municipal systems are included in Appendix D. It is noted that the reported groundwater
withdrawal limit of these systems ranging from 393 to 4,605 m?®/day may not reflect the maximum
safe yield of the aquifers they exploit.

Table 4. Reviewed Municipal Groundwater Supplies

Source ID

Aquifer Formation

Groundwater Withdrawal

Limit (m3/day)

Crysler Crysler-Finch Esker 1,685
Li t d / Shal
Finch imestone an or ale 778
Bedrock
Limoges Vars-Winchester Esker 2,080
Shale Bedrock / Dunvegan-
M k 4
cose Cree Maxville-Warina Esker 940
Newington Crysler-Finch Esker 393
Chesterville Vars-Winchester Esker 4,605
Winchester
Vars-Winchester Esker 2,955
(Well Field 7) '
Winchester Dolostone and/or Limestone 750
(Well 1) Bedrock
Winchester Dolostone and/or Limestone 657
(Well 5) Bedrock
Winchester Dolostone and/or Limestone 717
(Well 6) Bedrock
Vars Vars-Winchester Esker 2,290

The following subsections provide a general overview of the active drinking water supplies used
by nearby municipalities.

3.7.1 Limoges

The Limoges water supply is a mixed supply owned by the Nation that incorporates groundwater
withdrawn from the Vars-Winchester esker using two wells west of Limoges (withdrawal limit of

Report to: J.L. Richards & Associates Limited

WP CENITEG GEMTEC Project: 100117.050 (January 22, 2024)



2,080 m®day), and the Ottawa River via the Clarence-Rockland municipal system (30-year
maximum daily supply of 6,257 m3/day; The Nation Municipality, 2022).

The wells are regarded as a groundwater supply under the direct influence of surface water, and
groundwater is treated accordingly using coagulation, flocculation, sedimentation, filtration, and
chlorination.

Water quality results have been generally acceptable over the past five years in the context of the
OWDQS (The Nation Municipality, 2023, 2022, 2021, 2020a, 2019), although the primary
production well has been experiencing annually increasing turbidity levels. It is uncertain if the
root cause of this increase has been investigated. Treated surface and groundwater are mixed
before being delivered to the municipal distribution system servicing approximately
1,400 residential connections and 30 hectares of industrial, commercial, and institutional land
(The Nation Municipality, 2022).

The Clarence-Rockland system was connected in April 2022 and supplied approximately 25% of
the total water usage of the town for that year (The Nation Municipality, 2022). The connection to
the Clarence-Rockland system was motivated by a combination of increasing future water
demands, limited local groundwater resources, and limited alternative sources of drinking water.
During the options analysis performed to evaluate different water supply options for Limoges (The
Nation Municipality, 2020b), several findings were noted that may support this investigation:

e Three exploratory wells were installed within the Vars-Winchester esker to assess the
option of meeting future water demands by expanding groundwater extraction.

*  Pumping tests were performed by Golder Associates in 2014, who concluded that
only two wells capable of producing 11.2 L/s (968.7 m®/day) each could be
sustainably pumped at the tested location (maximum total flow of 1,935 m?/day).

» This was inadequate to meet the growing water needs of Limoges (30-year
maximum daily demand of 7,076 m3/day).

e Purchasing the Embrun/Marionville groundwater supply was considered but excluded due
to the risk of being permanently shut down because of groundwater contamination
associated with an adjacent landfill site.

e The Township of Russell’'s agreement with the City of Ottawa restricted their water
infrastructure “for the use and benefit of Russel Township residents” only (The Nation
Municipality, 2020b), meaning negotiations and alterations to the agreement would likely
be needed to permit extension of the infrastructure for Casselman’s purposes. Further,
the cost of water and the compromised negotiating position of this option were not
considered amenable to The Nation Municipality when their assessment was performed
(The Nation Municipality, 2020b).

e The Clarence-Rockland system was not offering sufficient water to meet the future water
demand without supplementation by another source.
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3.7.2 Vars

The Vars drinking water system is owned and operated by the City of Ottawa. The system
comprises of two drilled overburden wells with approximate depths of 24.3 metres (see Figure A.3
for location of well system) and serves approximately 1,206 people with a design capacity of 2,290
m3/day (City of Ottawa, 2019). The source aquifer is the Vars-Winchester esker, with the gravel
core serving as the primary water yielding unit. The esker is bounded by silty glaciomarine clays,
underlain by glacial till, and capped by silty sand of variable thickness (WESA, 1992). The
Carlsbad bedrock formation lies beneath the esker, which is known to be sulphurous and high in
iron (WESA, 1992).

The source water is reported to be mildly corrosive, supersaturated in calcium carbonate, high in
organic carbon, colour, iron, and manganese (City of Ottawa, 2023; WESA, 1992), and to have a
sulphurous smell (MECP, 2021). Treated water quality has been generally acceptable (City of
Ottawa, 2023, 2022, 2021, 2020, 2019a); however, sodium levels are regularly above the
ODWAQS warning level of 20 mg/L in treated water. This may be a symptom of treatment with
sodium hypochlorite or by virtue of the geologic materials.

Annual reports provide limited information regarding the raw water quality of the source aquifer
(i.e., the Vars-Winchester esker). The communal water supply well has not been reported to
present with indications of surface water influence (MECP, 2009), but may be intrinsically
vulnerable due to its construction and source aquifer. Regardless, the aquifer water quality was
deemed preferable compared to other formations in the area (WESA, 1992).

Analyses of a step test and long-term pumping test performed within the primary production well
(WESA, 1992) suggested that the well could likely sustain greater withdrawal than the designed
capacity of the system of 2,290 m®/day. WESA (1992) computed a safe perennial yield of 3,606
m?3/day, accounting for a reduction in yield to account for well efficiency and a safety factor, and
a theoretical 20-year aquifer yield of 6,009 m®/day.

Aquifer recharge to the esker was explored in subsequent studies and was proposed to be
between 15 and 32% or precipitation (MECP, 2009c).

3.7.3 Crysler

Crysler’s drinking well supply is considered groundwater under the direct influence of surface
water (GUDI) with in-situ filtration that services approximately 600 residents (WESA, 2011a). The
system is owned by the Township of North Stormont and has a maximum design capacity of
1,685 m3/day. A primary and backup 10-inch drilled well are believed to be installed within gravel
and sand of the Crysler-Finch esker (MECP, 2009a; MECP, 2021) to approximate depths of 12.2
and 13.4 mbgs, respectively (OCWA, 2019a).

Only the 2018 annual report and 2009 and 2012 MECP drinking water system inspections were
located for review to assess the water quality of the aquifer. Reported water quality within these
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three reports was generally favourable when compared to the OWDQS, noting there were
exceedances of total coliform in 2018 in the raw and treated water (OCWA, 2019a). Variability in
total coliform and heterotrophic plate counts between samples are likely indicative of surface
influences, whereas turbidity measurements were relatively stable between measurements.

3.7.4 Moose Creek

The Moose Creek municipal system is owned by the Township of North Stormont and was
reported to be serving approximately 300 people in 2016 (MECP, 2017). The system is described
to consist of three drilled, 8-inch water supply wells that are installed at depths ranging between
14.3 and 32.0 mbgs (OCWA, 2019c). The newest well is 14.3 metres deep and targets a sand
and gravel deposit and a shale bedrock interface aquifer (WESA, 2011a). This well is used as the
primary production well, which is supplemented by the other two wells that alternate weekly
(MECP, 2017). The original primary well was decommissioned in 2002 and replaced due to low
well yield (MECP, 2009b). The deeper wells are reportedly completed within the shale bedrock,
which is prone to producing sulphurous waters based on a review of nearby well records (MECP,
2021).

The maximum allowable flow from the primary well is 642 m3/day and for the secondary wells is
298 m®day each (OCWA, 2019c). These wells (Figure A.3) are installed near the mapped area
of the Dunvegan-Maxville-Warina System identified by Gorrell (1991).

3.7.5 Finch

The Finch municipal supply is owned by the Township of North Stormont and consists of two
groundwater productions wells (OCWA, 2019b). The primary well is drilled to 54 mbgs and is
equipped with a pump with a rated capacity of 5.0 L/s, whereas the second well was drilled to 54
mbgs and equipped with a pump with a rated capacity 9.5 L/s. The treatment system was
designed for 777.6 m3/day, which is reflected in the maximum daily water taking from either well
in the Permit To Take Water for the facility.

A thin gravel and sand deposit was identified atop the bedrock (MECP, 2021). The utilized
bedrock aquifer is reported to be characterised by elevated levels of hydrogen sulphide, hardness,
and sodium (MECP, 2004). A forced aeration system is installed to manage hydrogen sulphide,
and sodium hypochlorite is used for disinfection. In the 2018 annual report (OCWA, 2019b), raw
water had relatively stable turbidity readings across both wells and there were no recorded
instances of E. coli or total coliforms.

3.7.6 Newington

The Village of Newington municipal supply is owned by the Corporation of the Township of South
Stormont (CW&SO, 2021) and services a population of approximately 150 people. The system
consists of a well dug to 5 mbgs and a secondary drilled well that reaches 15 mbgs (CW&SO,

Report to: J.L. Richards & Associates Limited

WP CENITEG GEMTEC Project: 100117.050 (January 22, 2024)

15



2021). When the water level within the shallow well declines during dry periods, the secondary
well is operated for modest yields of up to 65.5 m®/day.

The treatment systems consist of cartridge filtration and sodium hypochlorite disinfection. No
adverse water conditions in the raw or treated water were reported for the 2020 reporting year
(CW&SO0, 2021); however, some of the raw water samples had detectable total coliform.

Well records surrounding the reported well locations frequently indicate the presence of water
bearing sand, gravel, and boulders atop limestone bedrock (MECP, 2021).

3.7.7 North Dundas Drinking Water System

The Winchester and Chesterville groundwater supply wells are collectively known and managed
as the North Dundas Drinking Water System (OCWA, 2023). Like Casselman, the municipality of
North Dundas is reportedly evaluating their system in the context of their future water demands
via a Class Environmental Assessment (Morin, 2022). The present system consists of 8
groundwater production wells (OCWA, 2023) distributed throughout the municipality:

e Chesterville wells 5 and 6 have a combined capacity of 4,605 m®/day.
= Wells are installed between 9.5 and 12.5 mbgs within coarse gravel, sand, and
boulders (MECP, 2021) in the area mapped as the Vars-Winchester esker by
Gorrell (1991).

e Winchester wells 1, 5, and 6 have reported pumping capacities of 752, 657, and 717
m3/day, and well depths are reported as 57.9, 28.0, and 15.9 mbgs, respectively (OCWA,
2023).

= Well 1 was reportedly completed in limestone bedrock. The total depth of the
borehole is reported as 94.5 mbgs in the well record (Appendix D; MECP, 2021),
which is much deeper than the well depth reported in the annual reports for the
system (OCWA, 2023).

=  Wells 5 and 6 were reportedly completed in dolomite and/or limestone bedrock.

e Winchester well field 7 has 3 wells (7A, 7B, and 7C) with a combined pumping capacity of

2,955 m3/day.
=  Well depths are between 12 and 15 mbgs within gravel, sand, and till deposits in
locations mapped as the Vars-Winchester esker (Gorrell, 1991).
= At least two of the three wells report only 50 cm of drawdown after 72 hours of
pumping at 1,635 m®/day, suggesting that the theoretical yield is higher than the
reported withdrawal limits of the pumps.

The annual reports for the North Dundas drinking water system were reviewed for the previous
five years (OCWA, 2023, 2022, 2021, 2020, 2019d). The only adverse water quality condition
reported over this monitoring period included sodium exceedances above 20 mg/L in Winchester
wells 5 and 6 on January 17, 2022. Aesthetic water colour complaints have been reported
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between 2020 and 2022, including 7 for Winchester wells and 30 for Chesterfield Wells (Morin,
2022). No instances of E.coli. in the raw water were reported over this monitoring period; however,
instances of total coliform have been noted every year, though it is unclear in which wells, and
the turbidity of raw water from the many supplies present with a broad range. Treatment is
reported to include sodium hypochlorite disinfection only (OCWA, 2023).

4.0 FUTURE GROUNDWATER SUPPLY, PRELIMINARY ASSESSMENT

Although private residences utilise non-esker overburden units (Basin Sand/Mud and till), they
are not anticipated to be practical for large-scale municipal applications due to low yields or
quality. It is likely that a large well field would be needed at the rates reflected in the well records
to meet the target water demand of Casselman.

The opportunities for a municipal groundwater supply for Casselman include the upper fractured
Paleozoic bedrock, which may connect to overlying overburden units, and sand and gravel
deposits of the Crysler-Finch esker. Many eskers have been utilised for municipal water supplies
in eastern Ontario (Figure A.3). Cummings (2008) reports that the Crysler-Finch esker may be
expected to make an effective aquifer due to its storage properties and high hydraulic conductivity.
Conversely, bedrock aquifers are more likely to be saline or mineralised.

4.1 Crysler-Finch Esker (Preferred Aquifer — Preliminary)

There remains much uncertainty relating to the local morphology of the Crysler-Finch esker,
including the thickness, extent, and connectivity of the aquifer; however, the Crysler-Finch esker
is a locally available source, and eskers in eastern Ontario have been demonstrated to serve as
effective drinking water supplies to many nearby municipalities. Using local water resources
keeps the ownership and costing of the water supply within Casselman’s control.

To establish an effective groundwater supply, Casselman needs to decide on a potential aquifer,
secure access to the aquifer, evaluate the water quality of the aquifer, and assess how much
water can be sustainably withdrawn from the aquifer. GEMTEC recommends that Casselman
evaluates opportunities for accessing and evaluating the Crysler-Finch esker. If cost-effective
opportunities exist, we recommend a preliminary intrusive investigation involving a boring and
hydraulic testing program to inform subsequent decision-making regarding water supply, design
considerations, financial assessments, and other stakeholder issues.

It should be noted that studies have been performed evaluating the extent of the Crysler-Finch
esker in proximity of Casselman using boreholes and seismic surveys. These studies were not
reviewed as part of this investigation due to availability but include at least Pullan et al. (2007,
2008), Cummings et al. (2009), and Pugin et al. (2008). These data could be considered by
GEMTEC as a next stage to further inform the evaluation and accelerate intrusive investigations.
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The following subsections summarize the findings that relate to the feasibility of a local
groundwater supply for Casselman.

4.1.1 Water Quantity

From a water volume perspective, the most favourable potential aquifer is anticipated to be the
gravel core of the Crysler-Finch esker. Overburden thickness is mapped as highly variable (3 —
30 metres; Gao, 2006) surrounding where the esker is believed to be located, and the thickness
of the esker deposits in the vicinity of Casselman are anticipated to be up to 15 metres thick (SN-
GSC-UO, 2007). The esker formation may be hydraulically connected to the surrounding glacial
tills, interface aquifer, or surface water features, and it is expected that the level of isolation from
surface processes permitted by Basin Muds varies spatially. The extent, depth, water yield, and
water quality of the Crysler-Finch esker would need to be investigated further via intrusive studies.

For context, active municipal supplies in the region report withdrawal limits of 393 to 4,605 m®/day.
The values tabulated in Section 3.7 typically reflect either the municipal demand for which the
system was designed or the estimated safe yield of the esker and may not reflect the maximum
safe yield of the aquifer; in fact, these water uses would be bias to remain below the maximum
safe yield of the aquifers they exploit. For example, the reported withdrawal limit for the Vars
municipal groundwater system is 2,290 m3/day, whereas the supply feasibility study (WESA,
1992) proposed a safe perennial yield of 3,606 m3day and a 20-year theoretical yield of
6,009 m3/day. Additionally, SN-GSC-UQO (2007) indicates that wells installed within the Vars-
Winchester esker commonly exceed 2,725 md/day, although the Crysler-Finch esker is
anticipated to be smaller and more discontinuous. Nonetheless, available information suggests
that two or more distanced wells would be required to meet the proposed water demand of
Casselman, with additional backup wells for redundancy.

4.1.2 Water Quality

The water quality of the Crysler-Finch esker remains uncertain but may be expected to be
susceptible to surface water impacts in locations where Basin Muds pinch out or have been
eroded, exposing the more conductive sand or gravel of the esker formation.

The water qualities were variable between the municipal source water supplies reviewed as they
were distributed over a large spatial extent. Results frequently indicated possible surface water
influences in the municipal supply wells (i.e., nitrates, organic nitrogen, total coliform, DOC, and
variable turbidity). All supplies reviewed were treatable to meet ODWQS; however, different
treatment systems were employed depending on the perceived risk of surface water impacts,
aesthetic issues with the source water, and volume throughput.

Water quality data within a five-kilometre radius of Casselman was reviewed from the Provincial
Groundwater Monitoring Network, Ambient Groundwater Geochemistry Project, and public well
records. Water quality regularly indicated the potential for surface water influences in the tested
wells and excessive boron concentrations (may be attributable to drilling muds). Interface and
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deep bedrock well water presented as significantly mineralized. Sulphur and saline water
conditions were near-exclusively associated with bedrock or bedrock interface wells. Numerous
exceedances of health-based, aesthetic, and operational standards were noted and would require
consideration during well construction, well siting, and design of treatment systems.

4.1.3 Potential Sources of Groundwater Contamination

Several possible indicators of surface water influences were identified in the review of local water
quality data and other municipal systems. Therefore, it is reasonable to expect that overburden
and shallow bedrock systems surrounding Casselman may be susceptible to surface water
influences depending on the local conditions. A preliminary review of potential sources of
contamination in proximity of the Crysler-Finch esker (Figure A.1) was undertaken and noted:

e Agricultural land uses (e.g., livestock, crops, and machine storage);

e Commercial and industrial land-uses (e.g., vehicle service garages, gas stations, sewage
works, pesticide storage, and golf course);

e Runoff from roadways, ditches, and highways entraining vehicle contamination and road

salt;
e Landfill facilities (e.g., Casselman Landfill and GFL Environmental Incorporated);
e Railway;

e Drilling muds;

e Existing groundwater wells and septic systems; and

e Surface water features (e.g., tributaries to the South Nation River, agricultural drains,
storage lagoons, and wetlands).

The potential sources of contamination listed above is non-exhaustive and is meant to illustrate
source water protection measures that would need to be considered when identifying potential
communal water supply well locations and policies.

5.0 FINAL REMARKS

It is anticipated that the process of confirming and ultimately accessing the most appropriate water
source to meet the growing demands of Casselman will be a multi-year process with input from a
diverse range of stakeholders. This desktop study of groundwater resources has identified the
Crysler-Finch esker as the most likely aquifer capable of supplying groundwater at a municipal
scale. Some possible constraints and future work requirements associated with the use of the
Crysler-Finch esker as a municipal supply for Casselman include:

1. ltis likely that no part of the esker is located within the municipal boundaries of Casselman,
necessitating land-use arrangements or land procurement.
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2.

7.

Intrusive borehole and pumping test investigations would be required to confirm water
quality and quantity.

a. For comparison, the Vars-Winchester Esker, a larger and more extensive regional
esker system in the area, has reported individual safe well yields of at approximately
969 to 3,606 m®/day.

b.  Multiple test wells completed in the proposed water supply aquifer would be required
to support technical studies, including at least 72-hour constant rate pumping tests.
An Environmental Activity Sector Registry (EASR) is required for pumping tests
withdrawing more than 50,000 litres per day.

c.  The volume and quantity of water available from the Crysler-Finch esker is uncertain
and may not be able to meet future demands independently. Multiple supply wells
may be required to meet future demand requirements.

d. The Crysler-Finch esker may be a groundwater supply under the influence of surface
water, necessitating additional treatment control measures and monitoring. Further,
treatment for aesthetic parameters (e.g., iron, hydrogen sulphide, TDS) will likely be
required based on available data.

A wellhead protection delineation study and land-use inventory would be required.

Potential for well interference with existing users and groundwater contamination would
need to be assessed.

There are several established commercial, municipal, and industrial land-uses surrounding
the esker that may conflict with wellhead protection measures. The feasibility of instituting
land-use policies to protect the aquifer would need to be assessed.

Changing the water chemistry of the source water significantly would need to be assessed
with respect to possible effects on the distribution system. Changes in mineral content,
oxidation reduction potential, temperature, etc. can have temporary effects on water quality
within the distribution system.

New treatment facilities would likely be required to treat a groundwater supply.

Detailed assessment of the relative cost of developing a groundwater municipal supply system
using the preferred aquifer, or performance of a cost-benefit analysis of the preferred aquifer in
comparison to other available options was outside of the scope of this investigation. For
consideration, the timeline for the completion of a preliminary hydrogeological assessment of the
Crysler-Finch aquifer is expected to be a multi-year process to allow for test well siting and drilling,
hydraulic testing, preliminary wellhead delineation studies and regulatory approvals.
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6.0 CLOSURE

We trust this report provides sufficient information for your present purposes. If you have any
questions concerning this report, please do not hesitate to contact our office.

Jason KarisAllen, M.A.Sc., E.l.T. (NS)
Environmental Scientist

A fondter

Andrius Paznekas, M.Sc., P.Geo.
Hydrogeologist
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GEMTEC

CONSULTING ENGINEERS
AND SCIENTISTS

CONDITIONS AND LIMITATIONS OF THIS REPORT

Standard of Care: GEMTEC has prepared this report in a manner consistent with generally accepted
engineering or environmental consulting practice in the jurisdiction in which the services are provided at the
time of the report. No other warranty, expressed or implied is made.

Copyright: The contents of this report are subject to copyright owned by GEMTEC, save to the extent that
copyright has been legally assigned by us to another party or is used by GEMTEC under license. To the
extent that GEMTEC owns the copyright in this report, it may not be copied without our prior written
agreement for any purpose other than the purpose indicated in this report. The methodology (if any)
contained in this report is provided to the Client in confidence and must not be disclosed or copied to third
parties without the prior written agreement of GEMTEC. Disclosure of that information may constitute an
actionable breach of confidence or may otherwise prejudice our commercial interests.

Complete Report: This report is of a summary nature and is not intended to stand alone without reference
to the instructions given to GEMTEC by the Client, communications between GEMTEC and the Client and
to any other reports prepared by GEMTEC for the Client relative to the specific site described in the report.
In order to properly understand the suggestions, recommendations and opinions expressed in this report,
reference must be made to the whole of the report. GEMTEC cannot be responsible for use of portions of
the report without reference to the entire report.

Basis of Report: This Report has been prepared for the specific site, development, design objectives and
purposes that were described to GEMTEC by the Client. The factual data, interpretations and
recommendations pertain to a specific project as described in this report and are not applicable to any other
project or site location. The applicability and reliability of any of the findings, recommendations, suggestions,
or opinions expressed in the document, subject to the limitations provided herein, are only valid to the extent
that this report expressly addresses the proposed development, design objectives and purposes. Any
change of site conditions, purpose or development plans may alter the validity of the report and GEMTEC
cannot be responsible for use of this report, or portions thereof, unless GEMTEC is requested to review
any changes and, if necessary, revise the report.

Time Dependence: If the proposed project is not undertaken by the Client within 18 months following the
issuance of this report, or within the timeframe understood by GEMTEC to be contemplated by the Client,
the guidance and recommendations within the report should not be considered valid unless reviewed and
amended or validated by GEMTEC in writing.

Use of This Report: The information, recommendations and opinions expressed in this report are for the
sole benefit of the Client. No other party may use or rely on this report or any portion thereof without
GEMTEC's express written consent. If the report was prepared to be included for a specific permit
application process, then upon the reasonable request of the client, GEMTEC may authorize in writing the
use of this report by the regulatory agency as an Approved User for the specific and identified purpose of
the applicable permit review process.

Contractors bidding on, or undertaking the work, should rely on their own investigations, as well as their
own interpretations of the factual data presented in the report, as to how subsurface conditions may affect
their work, including but not limited to proposed construction techniques, schedule, safety and equipment
capabilities.

No Legal Representations: GEMTEC makes no representations whatsoever concerning the legal
significance of its findings, or as to other legal matters touched on in this report, including but not limited to,
ownership of any property, or the application of any law to the facts set forth herein. With respect to
regulatory compliance issues, regulatory statutes are subject to interpretation and change. Such
interpretations and regulatory changes should be reviewed with legal counsel.

Decrease in Property Value: GEMTEC shall not be responsible for any decrease, real or perceived, of
the property or site’s value or failure to complete a transaction, as a consequence of the information
contained in this report.

Reliance on Provided Information: The evaluation and conclusions contained in this report have been
prepared on the basis of conditions in evidence at the time of site inspections and on the basis of information
provided to us. We have relied in good faith upon representations. information and instructions provided by
the Client and others concerning the site. Accordingly, we cannot accept responsibility for any deficiency,
misstatement or inaccuracy contained in this report as a result of misstatements, omissions,
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misrepresentations. or fraudulent acts of the Client or other persons providing information relied on by us.
We are entitled to rely on such representations, information and instructions and are not required to carry
out investigations to determine the truth or accuracy of such representations, information and instructions.

10. Investigation Limitations: Site investigation programs are a professional estimate of the scope of
investigation required to provide a general profile of subsurface conditions but even a comprehensive
investigation, sampling and testing program may fail to detect all or certain subsurface conditions.

The data derived from the site investigation program and subsequent laboratory testing are interpreted by
trained personnel and extrapolated across the site to form an inferred geological representation and an
engineering opinion is rendered about overall subsurface conditions and their likely behaviour with regard
to the proposed development. Conditions between and beyond the borehole/test hole locations may differ
from those encountered at the borehole/test hole locations and the actual conditions at the site might differ
from those inferred to exist, since no subsurface exploration program, no matter how comprehensive, can
reveal all subsurface details and anomalies. Accordingly, GEMTEC does not warrant or guarantee the
exactness of of the subsurface descriptions.

Soil and groundwater conditions shown in the factual data and described in the report are the observed
conditions at the time of their determination or measurement. Unless otherwise noted, those conditions
form the basis of the recommendations in the report. Groundwater conditions may vary between and
beyond reported locations and can be affected by annual, seasonal and meteorological conditions. The
condition of the soil, rock and groundwater may be significantly altered by construction activities (traffic,
excavation, groundwater level lowering, pile driving, blasting, etc.) on the site or on adjacent sites.
Excavation may expose the soils to changes due to wetting, drying or frost. Unless otherwise indicated the
soil must be protected from these changes during construction.

In addition, fill of variable physical and chemical composition can be present over portions of the site or on
adjacent properties. The professional services retained for this project include only the geotechnical aspects
of the subsurface conditions at the site, unless otherwise specifically stated and identified in the report. The
presence or implication(s) of possible surface and/or subsurface contamination resulting from previous
activities or uses of the site and/or resulting from the introduction onto the site of materials from off-site
sources are outside the terms of reference for this project and have not been investigated or addressed.

11. Sample Disposal: GEMTEC will dispose of all uncontaminated soil and/or rock samples 60 days following
issue of this report or, upon written request of the Client, will store uncontaminated samples and materials
at the Client's expense. In the event that actual contaminated soils, fill materials or groundwater are
encountered or are inferred to be present, all contaminated samples shall remain the property and
responsibility of the Client for proper disposal.

12. Follow-Up and Construction Services: All details of the design were not known at the time of submission
of GEMTEC's report. GEMTEC should be retained to review the final design, project plans and documents
prior to construction, to confirm that they are consistent with the intent of GEMTEC's report.

During construction, GEMTEC should be retained to perform sufficient and timely observations of
encountered conditions to confirm and document that the subsurface conditions do not materially differ from
those interpreted conditions considered in the preparation of GEMTEC's report and to confirm and
document that construction activities do not adversely affect the suggestions, recommendations and
opinions contained in GEMTEC's report. Adequate field review, observation and testing during construction
are necessary for GEMTEC to be able to provide letters of assurance, in accordance with the requirements
of many regulatory authorities. In cases where this recommendation is not followed, GEMTEC's
responsibility is limited to interpreting accurately the information encountered at the borehole locations, at
the time of their initial determination or measurement during the preparation of the Report.

13. Changed Conditions: Where conditions encountered at the site differ significantly from those anticipated
in this report, either due to natural variability of subsurface conditions or construction activities, it is a
condition of this report that GEMTEC be notified of any changes and be provided with an opportunity to
review or revise the recommendations within this report. Recognition of changed soil and rock conditions
requires experience and it is recommended that GEMTEC be employed to visit the site with sufficient
frequency to detect if conditions have changed significantly.

14. Drainage: Drainage of subsurface water is commonly required either for temporary or permanent
installations for the project. Improper design or construction of drainage or dewatering can have serious
consequences. GEMTEC takes no responsibility for the effects of drainage unless specifically involved in
the detailed design and construction monitoring of the system.
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Project Figures

Report to: J.L. Richards & Associates Limited
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APPENDIX B

MECP Public Well Records Summary Table
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MECP Online Well Database Summary (2-km Radius) (1 of 45)

Completion Water Well Bedrock Minimum S Water Types and
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
7046391 CAMBRIDGE TOWNSHIP 05 2007-07-06 DO 6.5 6.5 24 FR 0008 BLCK LOAM 0001 YLLW SAND 0005 GREY SAND 0010
015 ’ ' ' BLUE CLAY 0021
7050360 CASSELMAN VILLAGE 08 2007-08-17 DO 19.8 13.7 15.5 FR 0060 Sgﬁl\(l)(fslﬁY 0012 GREY GRVL STNS SAND 0045 GREY
CAMBRIDGE TOWNSHIP 05 BLCK LOAM 0001 YLLW SAND 0006 GREY SAND 0011
7052082 010 2007-11-02 DO 6.5 6.5 2.7 FR 0009 BLUE CLAY 0021
ALFRED TOWNSHIP CON 06
5201985 005 1984-11-10 DO 12.5 12.5 3.0 FR 0041 RED CLAY 0017 BLUE CLAY 0040 BLCK GRVL 0041
5600086 CASSELMAN VILLAGE 1956-04-03 DO 15.2 13.1 13.1 2.1 FR 0050 CLAY 0020 HPAN 0040 GRVL 0043 LMSN 0050
LOAM MSND 0006 BLUE CLAY 0035 HPAN 0040 SHLE
5600087 CASSELMAN VILLAGE 1954-08-15 DO 12.8 12.2 12.2 3.0 FR 0030 0042
5600088 CASSELMAN VILLAGE 1956-04-04 DO 15.2 14.0 14.0 2.4 FR 0047 CLAY 0036 HPAN 0046 LMSN 0050
5600089 CASSELMAN VILLAGE 1953-11-20 DO 14.0 14.0 3.7 FR 0038 LOAM MSND 0005 BLUE CLAY 0040 GRVL 0046
5600090 CASSELMAN VILLAGE 1957-03-26 DO 13.7 13.7 6.7 FR 0045 RED CLAY 0008 BLUE CLAY 0034 MSND 0043 GRVL 0045
5600091 CASSELMAN VILLAGE 1949-08-06 DO 11.0 11.0 8.8 FR 0036 CLAY 0010 GRVL MSND 0036
BLUE CLAY 0020 HPAN CLAY 0025 GREY QSND 0042
5600092 CASSELMAN VILLAGE 1953-10-08 DO 13.4 12.8 5.8 FR 0042
GRVL 0044
YLLW LOAM 0007 BLUE CLAY 0035 MSND 0045 GRVL
5600093 CASSELMAN VILLAGE 1964-02-12 DO 18.0 15.2 15.2 4.6 SU 0053
0050 GREY ROCK 0059
5600094 CASSELMAN VILLAGE 1962-09-07 DO 18.3 12.2 12.2 3.0 FR 0055 CLAY 0018 HPAN 0040 LMSN 0060
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (2 of 45)

Completion Water Well Bedrock Minimum S Water Types and
Township Date (yyyy- Depth  Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
5600095 CASSELMAN VILLAGE 1963-09-23 DO 15.2 15.2 6.1 FR 0050 RED CLAY 0021 HPAN 0047 GRVL MSND 0050
5600096 CASSELMAN VILLAGE 1963-10-17 DO 18.3 14.3 14.3 9.1 FR 0047 LOAM MSND 0010 HPAN 0040 MSND 0047 LMSN 0060
5600097 CASSELMAN VILLAGE 1962-09-15 Cco 32.9 14.0 14.0 5.5 FR 0105 GREY LOAM 0020 HPAN 0046 GREY ROCK 0108
5600098 CASSELMAN VILLAGE 1960-07-25 DO 15.8 15.2 15.2 4.6 FR 0052 RED CLAY 0005 BLUE CLAY 0022 CLAY STNS 0030 HPAN
' ’ ' ’ 0047 GRVL 0050 ROCK 0052
GREY LOAM 0005 BLUE CLAY 0020 HPAN 0050 MSND
5600099 CASSELMAN VILLAGE 1962-11-03 DO 17.7 17.7 6.1 FR 0058 0058
5600100 CASSELMAN VILLAGE 1963-04-02 DO 16.2 15.2 16.2 2.1 FR 0050 2553 CLAY 0010 BLUE CLAY 0040 GRVL 0050 GREY ROCK
5600006 CAMBRIDGE TOWNSHIP 1960-09-27 ST DO 25.9 229 22.9 19.8 SU 0085 LOAM MSND 0010 CLAY 0065 HPAN 0075 GREY ROCK
CON 05010 ’ ’ ) ’ 0085
CAMBRIDGE TOWNSHIP
5600007 1957-04-12 DO 12.2 12.2 11.0 FR 0040 LOAM 0035 GRVL 0040
CON 05010
5600009 CAMBRIDGE TOWNSHIP 1949-06-16 DO 27.1 27.1 21.0 FR 0089 LOAM 0080 CLAY 0087 MSND 0089
CON 05011
CAMBRIDGE TOWNSHIP
5600016 CON 06 005 1955-10-26 ST DO 15.2 15.2 4.9 FR 0045 MSND 0010 BLUE CLAY 0030 QSND 0045 GRVL 0050
CAMBRIDGE TOWNSHIP
5600017 1957-04-05 DO 7.6 7.6 1.8 SU 0025 RED CLAY 0010 BLUE CLAY 0022 GRVL 0025
CON 06 006
YLLW LOAM 0012 BLUE CLAY 0025 GRVL 0030 GREY
5600018 CASSELMAN VILLAGE 1964-03-25 DO 9.8 9.1 9.1 2.7 FR 0032
ROCK 0032
5600019 CASSELMAN VILLAGE 1968-04-18 co 16.5 13.4 13.4 2.4 FR 0052 LOAM MSND 0003 RED CLAY 0015 MSND CLAY 0030
) ) ) ) HPAN 0038 GRVL MSND 0044 LMSN 0054
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (3 of 45)

Completion Well Bedrock Minimum . Water Types and
Water X Static Water X X .
Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)

Levels (m) Depths (ft)

Township Date (yyyy-
mm-dd) (m) (m) Depth (m)

Use

RED CLAY 0005 BLUE CLAY MSND 0015 HPAN 0038

5600020 CASSELMAN VILLAGE 1968-08-07 DO 15.2 12.5 12.5 2.7 FR 0049 MSND GRVL 0041 GREY LMSN 0050
5600021 CASSELMAN VILLAGE 1968-05-15 DO 18.3 9.4 9.4 9.1 FR 0055 LOAMMSND 0005 RED CLAY 0020 BLUE CLAY MSND
’ ' ) ’ 0028 MSND GRVL 0031 GREY LMSN 0060
MSND 0005 BLUE CLAY 0022 HPAN STNS 0054 GRVL
5600022 CASSELMAN VILLAGE 1967-07-20 DO 18.9 17.1 17.1 6.1 FR 0060
0056 LMSN 0062
5600023 CASSELMAN VILLAGE 1968-06-07 DO 18.3 17.4 17.4 9.1 FR 0060 LOAM MSND 0003 BRWN CLAY 0020 HPAN 0055 MSND
GRVL 0057 GREY LMSN 0060
L ND BLUE MSND CL HPAN 0044
5600024 CASSELMAN VILLAGE 1968-07-25 co 16.5 13.4 13.4 9.1 FR 0052 OAM MSND 0005 BLUE MSND CLAY 0040 HPAN 00
GREY LMSN 0054
5600025 CASSELMAN VILLAGE 1968-07-20 CODO  21.3 17.4 17.4 10.7 FR 0068 BRWN CLAY 0006 RED CLAY 0014 BLUE CLAY 0020
’ ' ' ' HPAN 0050 MSND GRVL 0057 GREY LMSN 0070
5600026 CASSELMAN VILLAGE 1965-06-01 NU 30.5 11.0 11.6 CLAY 0030 HPAN 0036 ROCK 0100
5600027 CASSELMAN VILLAGE 1963-04-26 DO 20.7 20.7 7.6 FR 0048 CLAY 0055 HPAN 0063 GRVL 0068
5600028 CASSELMAN VILLAGE 1967-09-16 NU 91.4 16.5 CLAY 0045 GRVL 0052 STNS 0300
5600033 CASSELMAN VILLAGE 1964-04-13 DO 12.8 11.6 11.6 2.4 FR 0042 YLLWLOAM 0012 BLUE CLAY 0035 GRVL 0038 GREY
’ ' ' ’ ROCK 0040 UNKN UNKN UNKN 0042
5600034 CASSELMAN VILLAGE 1953-10-01 DO 13.4 12.8 12.8 2.4 SU 0044 HPAN 0042 LMSN 0044
BLUE CLAY HPAN RVL 7 GREY ROCK
5600035 CASSELMAN VILLAGE 1961-11-06 ST DO 21.9 20.4 20.4 6.1 SU 0070 OOL7JZ ¢ 0030 00656 0067G oc
5600039 CAMBRIDGE TOWNSHIP 1950-12-20 DO 12.2 12.2 1.5 FR 0030 HPAN 0030 GRVL 0040
CON 08 007 ) ) )
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (4 of 45)

Completion Well Bedrock Minimum . Water Types and
. Water X Static Water X X .
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
CAMBRIDGE TOWNSHIP
5600040 1950-07-01 PS 15.8 11.9 11.9 0.3 FR 0051 CLAY 0038 GRVL 0039 ROCK 0052
CON 08 009
CAMBRIDGE TOWNSHIP

5600041 CON 08010 1957-10-26 STDO 18.6 15.5 15.2 4.3 FR 0060 CLAY 0047 GRVL 0051 GREY LMSN 0061

5600101 CASSELMAN VILLAGE 1963-10-12 DO 14.9 14.9 9.1 FR 0049 LOAM MSND 0010 CLAY 0045 GRVL 0049
YLLW GRVL 0010 BLUE CLAY 0025 HPAN 0032 BLCK

5600102 CASSELMAN VILLAGE 1962-08-09 DO 15.2 9.7 10.4 9.8 FR 0045
ROCK 0050

5600103 CASSELMAN VILLAGE 1952-04-26 DO 28.3 13.7 13.7 2.4 FR CLAY 0045 ROCK 0093

5600104 CASSELMAN VILLAGE 1963-09-19 PS 16.8 11.9 11.9 1.8 FR 0053 GREY LOAM 0010 BLUE CLAY 0027 HPAN 0035 GRVL

’ ' ' ’ 0039 ROCK 0055

5600105 CASSELMAN VILLAGE 1960-06-18 DO 16.2 15.2 15.2 1.8 FR 0050 BRWN LOAM 0030 QSND 0050 LMSN 0053

5600106 CASSELMAN VILLAGE 1954-03-10 DO 14.3 12.2 2.1 FR 0047 HPAN 0012 HPAN CLAY 0036 GRVL 0047

5600107 CASSELMAN VILLAGE 1961-11-08 DO 8.2 6.1 7.3 3.0 FR 0027 GREY CLAY 0010 BLUE CLAY 0015 GRVL 0020 GREY
LMSN 0027
BRWN LOAM 002

5600108 CASSELMAN VILLAGE 1961-04-28 DO 18.0 17.7 17.7 6.1 FR 0058 0 0020 BLUE CLAY 0040 CSND 0058 GREY
LMSN 0059

5600110 CASSELMAN VILLAGE 1954-11-12 Cco 14.6 13.4 13.4 11.0 FR 0048 BLUE CLAY 0020 HPAN 0044 LMSN 0048

5600111 CASSELMAN VILLAGE 1949-04-07 DO 11.6 11.6 5.2 FR 0017 LOAM 0032 MSND 0038
PRDG 0018 HPAN 0035 MSND 0038 HPAN 0050 GRVL

5600112 CASSELMAN VILLAGE 1959-12-03 Cco 17.4 15.8 15.8 6.1 FR 0057

0052 LMSN 0057

AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
W == GEMTEC Project: 100117.050 (November 2023)

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (5 of 45)

Completion Water Well Bedrock Minimum S Water Types and
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
5600113 CASSELMAN VILLAGE 1949-10-01 DO 14.6 13.1 13.1 2.1 FR 0043 LOAM 0038 MSND 0043 ROCK 0048
5600114 CASSELMAN VILLAGE 1949-10-19 DO 13.4 13.4 10.7 FR 0044 LOAM 0038 MSND 0044
5600115 CASSELMAN VILLAGE 1949-08-15 DO 11.9 11.9 8.8 FR 0039 CLAY 0010 GRVL MSND 0039
5600116 CASSELMAN VILLAGE 1954-11-06 DO 12.2 12.2 3.7 FR 0028 BLUE CLAY 0025 HPAN 0035 GRVL 0040
B L 10 BLUE CL 25 MSND L
5600117 CASSELMAN VILLAGE 1954-11-23 DO 11.9 11.9 4.6 FR 0024 O(I::;N CLAY 0010 BLUE CLAY 0025 MSND 0034 GRV
HPAN 0020 QSND 0027 HPAN STNS 0042 GRVL 0044
5600118 CASSELMAN VILLAGE 1961-10-19 DO 14.0 13.4 13.4 5.5 FR 0045
LMSN 0046
5600119 CASSELMAN VILLAGE 1961-07-07 PS 21.9 18.6 18.3 9.1 FR 0070 LOAM MSND 0005 BLUE CLAY 0025 HPAN 0059 GRVL
0061 GREY LMSN 0072
LOAM MSND 0005 BLUE CLAY 0025 HPAN 0053 GRVL
5600120 CASSELMAN VILLAGE 1961-05-12 PS 22.9 16.5 16.5 9.1 FR 0054 FR 0070
0054 GREY LMSN 0075
BRWN LOAM 0010 GREY CLAY 0020 MSND 0054 LMSN
5600121 CASSELMAN VILLAGE 1960-09-22 PS 18.0 16.5 16.5 9.1 FR 0054 0059
BRWN LOAM 0020 BLUE CLAY 0040 MSND 0044 GREY
5600122 CASSELMAN VILLAGE 1960-04-30 PS 62.2 13.4 13.4 1.2 SU 0200 OAM 0020 BLUE C 0040 MSND 0044 G
LMSN 0204
YLLW LOAM 0005 BLUE CLAY 0035 HPAN 0041 GRVL
5600123 CASSELMAN VILLAGE 1954-08-05 DO 14.0 14.0 4.6 FR 0046 0046
HPAN 0020 CLAY 0035 HPAN 0040 GRVL 0043 ROCK
5600124 CASSELMAN VILLAGE 1949-03-15 DO 14.6 13.1 13.1 2.4 FR 0048 0048
5600125 CASSELMAN VILLAGE 1952-11-12 DO 12.8 12.8 1.8 FR 0025 HPAN BLDR 0010 BLUE CLAY 0025 GREY MSND 0042
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (6 of 45)

Completion Water Well Bedrock Minimum Static Water Water Types and
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
5600126 CASSELMAN VILLAGE 1952-10-08 DO 12.5 11.9 12.5 7.6 FR 0041 CLAY 0030 GRVL 0039 ROCK 0041
5600127 CASSELMAN VILLAGE 1952-07-29 DO 20.7 20.7 8.5 FR 0028 MSND 0005 CLAY 0025 HPAN 0046 GRVL 0068
5600128 CASSELMAN VILLAGE 1953-11-03 DO 14.9 14.3 14.3 3.7 FR 0049 CLAY 0015 HPAN 0040 GRVL 0047 ROCK 0049
CLAY 0030 GREY CLAY HPAN BLDR 0042 GRVL 0050
5600129 CASSELMAN VILLAGE 1953-09-17 DO 17.7 15.2 15.2 3.7 FR 0042
LMSN 0058
5600130 CASSELMAN VILLAGE 1953-09-17 DO 9.8 9.4 9.1 4.9 FR 0031 BLUE CLAY 0022 GREY CLAY STNS HPAN 0030 GRVL 0031
GREY LMSN 0032
5600131 CASSELMAN VILLAGE 1953-12-24 DO 12.2 12.2 4.9 FR 0034 YLLW MSND 0005 CLAY 0030 HPAN 0038 GRVL 0040
5600132 CASSELMAN VILLAGE 1953-12-17 DO 30.8 14.3 14.3 12.2 FR 0101 LOAM MSND 0010 BLUE CLAY 0040 HPAN 0047 GREY
ROCK 0101
LOAM MSND 0006 CLAY 0040 HPAN 0048 GREY LMSN
5600133 CASSELMAN VILLAGE 1957-09-18 DO 16.8 14.6 14.6 6.1 FR 0053 0055
5600134 CASSELMAN VILLAGE 1957-08-21 DO 15.8 15.8 6.1 FR 0052 LOAM MSND 0008 CLAY 0040 HPAN 0050 STNS 0052
BRWN CLAY 0008 BLUE CLAY 0034 MSND 0045 GRVL
5600135 CASSELMAN VILLAGE 1957-03-29 DO 14.3 14.3 8.5 SU 0047 0047
5600136 CASSELMAN VILLAGE 1958-06-09 DO 12.8 12.5 12.5 6.7 FR 0042 CLAY 0025 HPAN 0041 LMSN 0042
5600137 CASSELMAN VILLAGE 1959-04-24 DO 16.2 16.2 7.6 FR 0053 CLAY 0020 BLUE CLAY 0040 HPAN 0052 GRVL 0053
5600138 CASSELMAN VILLAGE 1959-08-27 DO 17.7 17.7 5.8 SU 0058 BRWN LOAM 0020 BLUE CLAY 0040 MSND 0058
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (7 of 45)

Completion Well Bedrock Minimum . Water Types and
Water Static Water

Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)

BRWN LOAM 0010 BLUE CLAY 0027 HPAN 0037 LMSN

5600139 CASSELMAN VILLAGE 1959-09-20 NU 102.7 11.3 11.3 0337
5600140 CASSELMAN VILLAGE 1956-06-27 DO 15.8 7.3 7.3 3.7 FR 0050 CLAY 0020 HPAN 0024 LMSN 0052
5600141 CASSELMAN VILLAGE 1959-10-10 DO 16.5 16.1 16.2 5.5 FR 0054 RED CLAY 0010 BLUE CLAY 0030 HPAN 0050 GRVL 0053
LMSN 0054
YLLW LOAM 0010 BLUE CLAY 0050 HPAN 0060 GRVL

5600142 CASSELMAN VILLAGE 1962-09-05 DO 21.6 20.1 20.1 3.0 FR 0070 0066 GREY ROCK 0071
5600143 CASSELMAN VILLAGE 1949-07-22 DO 12.2 12.2 6.1 FR 0040 CLAY LOAM 0005 HPAN 0040
5600144 CASSELMAN VILLAGE 1948-06-03 DO 17.1 17.1 4.6 FR 0015 (I\)/IOSSI\éD 0004 BRWN CLAY MSND 0025 MSND 0055 GRVL
5600146 CASSELMAN VILLAGE 1964-12-03 DO 20.7 11.6 17.7 7.6 FR 0045 LOAM MSND 0005 CLAY 0036 GRVL 0038 LMSN 0068
5600147 CASSELMAN VILLAGE 1949-05-15 DO 12.5 12.5 3.0 FR 0041 HPAN 0020 CLAY 0035 GRVL 0041
5600148 CASSELMAN VILLAGE 1949-05-28 DO 18.0 18.0 9.1 FR 0049 LOAM 0010 CLAY 0042 MSND 0059
5600149 CASSELMAN VILLAGE 1949-04-16 DO 13.7 13.7 1.8 FR 0006 LOAM 0018 FILL 0040 MSND 0045
5600150 CASSELMAN VILLAGE 1950-12-30 ST DO 4.9 3.0 3.0 1.8 FR 0014 BRWN LOAM 0010 GREY LMSN 0016
5600151 CASSELMAN VILLAGE 1950-08-11 NU 38.1 0.0 38.1 ROCK 0125
5600152 CASSELMAN VILLAGE 1952-03-24 DO 14.9 13.4 14.9 2.4 FR 0049 CLAY 0020 SILT 0044 ROCK 0049

AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial

IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used

OT = Other PS = Public ST = Livestock TH = Test Hole

G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (8 of 45)

Completion Well Bedrock Minimum . Water Types and
X Water X Static Water X . .
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
5600153 CASSELMAN VILLAGE 1952-04-04 DO 14.9 14.9 7.6 FR 0046 LOAM 0001 BLUE CLAY 0046 GRVL 0049
5600154 CASSELMAN VILLAGE 1952-12-28 DO 18.0 18.0 5.5 SU 0058 CLAY 0010 HPAN 0050 MSND 0059
5600155 CASSELMAN VILLAGE 1952-04-22 PS 10.4 10.4 2.7 FR CLAY 0020 MSND 0030 GRVL 0034
5600156 CASSELMAN VILLAGE 1952-04-14 PS 15.2 15.2 7.6 MN BLUE CLAY 0045 MSND GRVL 0050
5600157 CASSELMAN VILLAGE 1955-06-09 DO 15.5 14.3 14.3 3.0 FR 0040 YLLW LOAM 0010 BLUE CLAY 0020 HPAN 0045 GRVL
0047 GREY LMSN 0051
5600159 CASSELMAN VILLAGE 1956-04-09 DO 15.2 12.5 12.8 1.5 FR 0048 HPAN 0025 MSND 0037 GRVL 0041 LMSN 0050
5600160 CASSELMAN VILLAGE 1957-04-24 ST DO 15.2 15.2 14.0 FR 0050 RED CLAY 0020 BLUE CLAY 0045 GRVL 0050
5600161 CASSELMAN VILLAGE 1953-07-18 DO 14.3 14.3 9.1 SU 0030 HPAN 0045 GRVL 0047
5600162 CASSELMAN VILLAGE 1952-03-14 DO 7.9 7.3 7.9 3.0 FR 0026 CLAY 0020 SILT 0024 ROCK 0026
5600163 CASSELMAN VILLAGE 1953-07-22 DO 13.4 13.4 9.1 SU 0042 HPAN 0042 GRVL 0044
5600164 CASSELMAN VILLAGE 1953-10-02 DO 14.6 14.6 7.6 SU 0048 GRVL 0048
5600165 CASSELMAN VILLAGE 1964-09-07 DO 13.1 12.5 12.5 1.8 FR 0041 YLLWLOAM 0010 BLUE CLAY 0032 GRVL 0041 GREY
ROCK 0043

5600166 CASSELMAN VILLAGE 1964-10-14 DO 16.2 6.1 7.6 3.7 FR 0050 GREY LOAM 0020 GREY ROCK 0053

AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial

IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used

OT = Other PS = Public ST = Livestock TH = Test Hole

G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (9 of 45)

Completion Well Bedrock Minimum . Water Types and
Water X Static Water . . .
Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)

Levels (m) Depths (ft)

Township Date (yyyy-
mm-dd) (m) (m) Depth (m)

Use

PRDG 0021 BLUE CLAY 0042 HPAN 0052 GRVL 0055

167 ELMAN VILLAGE 1964-09-1 D 17.4 16. 16. . FR
560016 CASS A AG 964-09-15 (6} 7 6.8 6.8 3.0 0055 GREY ROCK 0057
5600168 CASSELMAN VILLAGE 1964-08-14 co 15.5 15.5 9.1 FR 0050 LOAM MSND 0008 CLAY 0022 HPAN 0045 GRVL 0051
5600169 CASSELMAN VILLAGE 1964-05-01 DO 30.5 12.8 12.8 12.2 FR 0060 MSND 0009 CLAY 0033 HPAN 0042 LMSN 0100
BRWN CLAY 0010 BLUE CLAY 0025 HPAN 2 LMSN
5600170 CASSELMAN VILLAGE 1964-10-05 DO 15.2 9.7 9.8 9.8 FR 0032 0050 ¢ 0010BLUEC 0025 003 >
5600171 CASSELMAN VILLAGE 1965-05-15 NU 15.8 15.8 LOAM MSND 0006 HPAN 0030 CLAY STNS 0052
LOAM MSND HPAN 0045 GRVL MSND 0048 LMSN
5600172 CASSELMAN VILLAGE 1965-09-27 DO 17.1 14.6 14.3 3.4 FR 0052 0856 SND 0006 0045G SND 0048 LMS
5600173 CASSELMAN VILLAGE 1965-05-28 PS 19.8 18.3 11.9 3.7 FR 0040 MSND GRVL 0020 BLDR HPAN 0060 LMSN 0065
5600174 CASSELMAN VILLAGE 1965-06-01 DO 15.2 11.6 6.1 FR 0038 CLAY 0012 HPAN 0050
5600175 CASSELMAN VILLAGE 1965-06-09 DO 13.7 10.7 10.7 9.1 FR 0038 IC-)SZ?SM WSRO R S AT B CERIDRIED L)
5600176 CASSELMAN VILLAGE 1965-06-16 DO 12.2 7.9 7.9 7.6 FR 0035 LOAMMSND 0006 RED CLAY 0015 HPAN 0024 GRVL
’ ’ ’ ’ MSND 0026 LMSN 0040
5600177 CASSELMAN VILLAGE 1965-06-18 co 17.4 17.4 9.8 SU 0057 LOAM MSND 0020 BLUE CLAY 0040 HPAN STNS 0055
GRVL MSND 0057
MSND BLUE CLAY HPAN RVL MSND
5600178 CASSELMAN VILLAGE 1965-06-24 co 19.8 16.2 16.2 7.6 SU 0055 SND 0005 BLUE C 0035 00506G >
0053 LMSN 0065
LOAM MSND 0020 CLAY MSND 0030 HPAN 0040 GRVL
5600179 CASSELMAN VILLAGE 1965-06-26 DO 14.9 13.1 13.1 4.6 FR 0048
0043 LMSN 0049
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (10 of 45)

Completion Well Bedrock Minimum . Water Types and
X Water : Static Water X X .
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
5600180 CASSELMAN VILLAGE 1965-06-21 DO 18.3 14.0 14.0 10.7 FR 0055 PRDG 0036 HPAN GRVL 0046 LMSN 0060
5600181 CASSELMAN VILLAGE 1965-06-07 DO 15.5 13.4 13.4 7.6 FR 0047 LOAM MSND 0008 RED CLAY 0012 HPAN 0040 MSND
GRVL 0044 LMSN 0051
MSND 0005 RED CLAY 0015 BLUE CLAY 0025 HPAN 0030
182 ELMAN VILLAGE 1965-05-2 D 12.2 . . 4.
560018 CASS AN VILLAG 965-05-26 [0] 9.8 9.8 6 FR 0035 GRVL MSND 0032 LMSN 0040
LOAM MSND 0005 RED CLAY 0010 BLUE CLAY 0040
5600183 CASSELMAN VILLAGE 1966-10-18 DO 22.9 17.4 17.4 10.7 SU 0070
HPAN 0055 GRVL MSND 0057 LMSN 0075
5600184 CASSELMAN VILLAGE 1966-05-11 DO 22.9 17.1 17.1 6.7 FR 0070 LOAM MSND 0005 RED CLAY 0010 CLAY 0030 HPAN
0045 MSND GRVL 0056 LMSN 0075
MSND LOAM 4 RED CLAY 0012 BLUE CLAY MSND
5600185 CASSELMAN VILLAGE 1966-03-09 DO 14.6 12.5 12.5 3.7 FR 0048 > OAM 000 ¢ o0 VEC >
0035 HPAN 0041 LMSN 0048
5600186 CASSELMAN VILLAGE 1967-05-23 DO 21.6 20.1 20.1 9.1 SU 0068 YLLW/GRVL 0010 BLUE CLAY 0035 HPAN 0060 GRVL
’ ’ ' ’ 0066 GREY ROCK 0071
LOAM MSND 0003 RED CLAY 0015 MSND CLAY 0030
5600187 CASSELMAN VILLAGE 1968-04-18 CcO 16.5 13.4 13.4 2.4 FR 0052
HPAN 0038 GRVL MSND 0044 LMSN 0054
BRWN LOAM 0001 RED CLAY 0006 BLUE CLAY MSND
5601209 CASSELMAN VILLAGE 1970-08-27 DO 18.3 10.1 10.1 9.1 FR 0058 0025 GREY HPAN 0033 GREY LMSN 0060
BRWN LOAM 0002 RED CLAY 0008 BLUE CLAY MSND
1211 ASSELMAN VILLAGE 1970-08- D 22. 16.2 16.2 1 FR 0074
>60 CASS G 970-08-03 © 9 6 6 9 00 0050 GREY MSND GRVL 0053 GREY LMSN 0075
CAMBRIDGE TOWNSHIP
5601468 1973-08-13 DO 11.0 13.1 FR 0050
CON 06 011
CAMBRIDGE TOWNSHIP
5601797 CON 06 008 1975-06-16 DO 12.2 9.8 9.8 2.4 FR 0040 BRWN LOAM 0012 BLUE CLAY 0032 GREY ROCK 0040
MBRIDGE T N B LOAM B FSND 0018 B LAY 0102
5601800 A GE TOWNSHIP 1975-10-27 DO 32.0 31.1 31.1 19.8 FR 0104 RWN LOAM 0006 BRWN FSND 0018 BRWN CLAY 010
CON 05011 BLCK ROCK 0105
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (11 of 45)

Completion Well Bedrock Minimum S Water Types and
Township Date (yyyy- Depth Depth Casing Levels (m) Bearing Zone Stratigraphic Layers (ft)
mm-dd) (m) (m) Depth (m) Depths (ft)
5601802 CASSELMAN VILLAGE 1975-10-29 DO 21.3 15.5 15.5 4.6 FR 0068 BRWN LOAM 0006 BRWN HPAN 0051 GREY LMSN 0070
CAMBRIDGE TOWNSHIP BRWN LOAM SNDY 0002 BRWN CLAY FSND 0040 GREY
5601969 CON 07011 1976-10-28 bo 229 219 21.9 79 FR 0074 HPAN 0061 GREY SAND GRVL 0072 GREY LMSN 0075
CAMBRIDGE TOWNSHIP
5601971 CON 06 007 1976-09-21 DO 14.9 13.4 13.4 2.7 FR 0045 RED CLAY 0004 BLUE CLAY 0044 BLCK SHLE 0049
CAMBRIDGE TOWNSHIP
5601066 CON 08 009 1968-08-28 ST DO 10.7 7.6 7.6 3.7 FR 0030 RED CLAY 0015 GRVL 0025 LMSN 0035
5601067 CAMB?ODNGZ;?I\;NSHIP 1968-08-22 STDO  21.0 20.4 20.4 5.5 FR 0067 RED CLAY 0020 BLUE CLAY 0060 GRVL 0067 LMSN 0069
5601068 CASSELMAN VILLAGE 1968-12-03 PS 15.8 10.7 10.7 7.9 FR 0050 RED CLAY 0010 HPAN 0030 GRVL 0035 LMSN 0052
5601099 CASSELMAN VILLAGE 1969-02-15 DO 15.5 14.6 14.6 1.2 FR 0050 (I;(g:l\/l MSND 0003 BRWN CLAY 0016 HPAN 0048 LMSN
LOAM 2 BRWN CLAY 0018 BLUE CLAY HPAN
5601106 CASSELMAN VILLAGE 1969-03-21 DO 14.3 11.9 11.9 9.1 FR 0045 OAM 000 c 0018 BLUEC 0030
0039 BRWN LMSN 0047
5601112 CASSELMAN VILLAGE 1969-06-12 ST DO 16.8 11.9 11.9 3.7 FR 0054 BRWN LOAM 0002 RED CLAY 0010 BLUE CLAY 0030
’ ’ ' ’ GREY HPAN 0039 GREY LMSN 0055
LOAM 0002 QSND 0020 BLUE CLAY 0035 HPAN 0042
5601114 CASSELMAN VILLAGE 1969-04-08 DO 14.0 12.8 12.8 7.6 FR 0045
LMSN 0046
5601116 CASSELMAN VILLAGE 1969-06-04 NU 21.6 15.5 15.8 5.8 FR 0055 GREY CLAY LOAM 0003 GREY CLAY GRVL MSND 0019
GREY CLAY MSND GRVL 0051 GREY LMSN 0071
BRWN LOAM MSND 0002 GREY CLAY MSND GRVL 0031
CAMBRIDGE TOWNSHIP FR 0058 FR 0070 FR
5601117 1969-06-23 NU 27.7 17.7 6.1 GREY CLAY BLDR MSND 0057 GREY GRVL MSND CLAY
CON 07010 0075
0058 GREY LMSN 0091
CAMBRIDGE TOWNSHIP BRWN LOAM CLAY 0002 GREY CLAY 0004 GREY CLAY
5601118 CON 07 009 1969-07-04 NU 14.3 6.4 6.1 FR 0046 BLDR GRVL 0021 GREY LMSN 0047
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (12 of 45)

Completion Water Well Bedrock Minimum
Date (yyyy- Use Depth Depth Casing
mm-dd) (m) (m) Depth (m)

Water Types and
Bearing Zone
Depths (ft)

Static Water
Levels (m)

Stratigraphic Layers (ft)

Township

CAMBRIDGE TOWNSHIP

BRWN LOAM 0002 GREY CLAY 0028 GREY CLAY GRVL

111 1969-07-1 N 16. 10.1
>601119 CON 07 008 969-07-15 v 68 0 MSND 0033 GREY LMSN 0055
BRWN LOAM 0002 RED CLAY 0007 BRWN CLAY 0010
CAMBRIDGE TOWNSHIP
5601122 CON 07006 1969-07-04 DO 16.8 13.4 13.4 2.4 FR 0053 BLUE CLAY 0040 BRWN MSND GRVL 0044 GREY LMSN
0055
CAMBRIDGE TOWNSHIP BRWN LOAM 0002 BLUE CLAY 0025 BLCK MSND GRVL
5601133 1969-09-10 DO 12.8 10.1 10.1 3.0 FR 0040
CON 08 010 0033 GREY LMSN 0042
5601134 CASSELMAN VILLAGE 1969-10-01 NU 39.6 10.4 10.4 (I;?:(I)VI 0002 MSND CLAY 0028 HPAN 0034 GREY LMSN
MBRIDGE T NSH BRWN LOAM 2 RED CL D 001! EY LMSN
5601137 CA GE TOWNSHIP 1970-11-13 DO 17.7 5.8 5.8 3.0 FR 0056 RWN LOAM 0002 R CLAY MSND 0019 GREY LMS
CON 07 008 0058
5601139 CAMBRIDGE TOWNSHIP 1969-10-23 DO 18.9 131 131 3.0 FR 0058 RED CLAY 0015 BLUE CLAY 0035 GREY HPAN 0042 GREY
CON 08010 ’ ’ ' ’ GRVL 0043 BLUE ROCK 0049 GREY LMSN 0062
CAMBRIDGE TOWNSHIP BRWN LOAM 0002 RED CLAY 0012 GREY HPAN STNS
5601152 1969-06-17 DO 15.2 14.3 14.3 2.4 FR 0050
CON 07010 0025 BRWN HPAN 0047 GREY LMSN 0050
BRWN LOAM 0002 GREY CLAY 0004 RED CLAY 0010
5601156 CASSELMAN VILLAGE 1970-01-07 Cco 18.3 12.2 14.6 9.1 FR 0058 BLUE CLAY MSND 0020 GREY HPAN 0040 BLCK SHLE
0048 GREY LMSN 0060
5601163 CAMBRIDGE TOWNSHIP 1970-04-24 ST DO 15.2 12.8 12.8 30 FR 0048 BRWN LOAM 0002 GREY CLAY MSND 0030 GREY HPAN
CON 07010 0042 GREY LMSN 0050
BRWN LOAM 0002 YLLW GRVL 0006 RED CLAY 0008
5601167 CASSELMAN VILLAGE 1970-06-13 DO 14.3 14.3 9.1 FR 0040 BLUE CLAY MSND 0035 GREY HPAN 0046 BLCK GRVL
0047
CAMBRIDGE TOWNSHIP BRWN LOAM 0002 RED CLAY 0006 BLUE CLAY MSND
>601168 CON 08010 1970-05-11 po 21.0 210 46 FR 0068 0035 GREY CLAY MSND 0065 BLCK GRVL 0069
5601178 CASSELMAN VILLAGE 1970-07-15 DO 18.3 17.4 17.4 10.7 FR 0058 BRWN CLAY MSND 0024 GREY HPAN 0050 GREY MSND
’ ’ ’ ’ GRVL STNS 0057 GREY LMSN 0060
BLCK LOAM 0001 BRWN CLAY 0003 RED CLAY 0007
CAMBRIDGE TOWNSHIP
5601182 CON 07 007 1970-05-05 DO 15.8 14.0 14.0 2.1 FR 0051 BLUE CLAY 0025 GREY HPAN STNS 0042 GREY MSND
GRVL 0046 GREY LMSN 0052
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
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MECP Online Well Database Summary (2-km Radius) (13 of 45)

Completion Water Well Bedrock Minimum
Date (yyyy- Use Depth Depth Casing

Water Types and

Static Water .
Bearing Zone

T hi
Rl Levels (m)

Stratigraphic Layers (ft)

mm-dd) (m) (m)

Depth (m)

Depths (ft)
BRWN LOAM 0002 BRWN MSND CLAY 0004 RED CLAY

5601183 CASSELMAN VILLAGE 1970-06-19 DO 18.9 18.3 18.3 9.1 FR 0061 0009 BLUE CLAY MSND 0030 GREY HPAN 0055 GREY
STNS GRVL 0060 GREY LMSN 0062
5601206 CAMBRIDGE TOWNSHIP 1970-08-04 ST DO 26.2 241 241 3.7 FR 0085 BRWN LOAM 0001 BRWN CLAY 0020 BLUE CLAY FSND
CON 06013 ' ’ ' ’ 0066 GREY HPAN 0079 GREY LMSN 0086
BRWN LOAM 0002 GREY HPAN STNS 0038 GREY LMSN
5601228 CASSELMAN VILLAGE 1970-10-07 DO 13.7 11.6 11.6 3.7 FR 0044 0045
BRWN LOAM 0001 BRWN CLAY FSND 0018 GREY CLAY
5601230 CAMBS!)DNGZ;?)X\;NSHIP 1970-09-25 ST 20.1 16.1 16.2 3.0 FR 0065 MSND 0040 GREY HPAN 0051 GREY FSND 0053 GREY
LMSN 0066
5601237 CAMBRIDGE TOWNSHIP 1970-09-24 ST DO 17.7 16.5 16.5 34 FR 0057 BRWN LOAM 0002 BRWN CLAY 0052 GREY MSND GRVL
CON 07 006 0054 GREY LMSN 0058
CAMBRIDGE TOWNSHIP
5601249 CON 06010 1970-12-22 DO 61.0 6.7 6.7 6.4 FR 0112 BRWN CLAY 0015 HPAN 0022 GREY LMSN 0200
CAMBRIDGE TOWNSHIP BRWN LOAM 0002 GREY CLAY FSND 0016 GREY HPAN
5601310 1971-01-15 DO 13.1 13.1 3.0 FR
CON 07 006 0042 BLCK GRVL 0043
5601316 CASSELMAN VILLAGE 1971-04-28 DO 18.3 16.5 16.5 3.7 FR 0057 BRWN LOAM 0003 RED CLAY 0021 GREY HPAN 0054
BLCK ROCK 0060
BRWN LOAM 0003 RED CLAY 0021 GREY HPAN 0056
131 ELMAN VILLAGE 1971-04-27 D 18. 17.1 17.1 .
5601317 CASS AN VILLAG 971-0 [0} 8.3 7 3.0 FR 0059 BLCK ROCK 0060
CAMBRIDGE TOWNSHIP
5601318 CON 06 008 1971-05-24 DO 7.6 3.0 3.0 1.5 FR BRWN LOAM 0002 GREY HPAN 0010 GREY LMSN 0025
5601331 CASSELMAN VILLAGE 1971-06-09 DO 16.2 14.9 14.9 3.0 FR 0052 RED CLAY 0005 GREY HPAN BLDR 0045 GREY GRVL 0049
GREY ROCK 0053
REY HPAN STN 7 BLCK GRVL REY LMSN
5601344 CASSELMAN VILLAGE 1971-06-24 DO 16.8 11.6 16.8 4.6 FR 0054 5055 STNS003 cKe 0038 G >
BRWN LOAM 0002 BLUE CLAY FSND 0040 GREY HPAN
5601346 CASSELMAN VILLAGE 1971-06-29 DO 19.5 19.2 4.6 FR 0062
0060 BLCK GRVL 0064
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
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MECP Online Well Database Summary (2-km Radius) (14 of 45)

Completion Well Bedrock Minimum . Water Types and
Water X Static Water X X .
Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)

Levels (m) Depths (ft)

Township Date (yyyy-
mm-dd) (m) (m) Depth (m)

Use

CAMBRIDGE TOWNSHIP

1 1971-09-2 D 25. 15.2 4. PRD EY LM
5601358 CON 06010 971-09-26 ST DO 5.9 5 3 FR 0084 RDG 0050 GR SN 0085
CAMBRIDGE TOWNSHIP RED CLAY 0015 BLUE CLAY 0035 GREY GRVL SAND 0056
5601362 1971-10-12 DO 19.2 18.0 18.0 7.9 FR 0060
CON 07011 GREY GRVL 0059 WHIT LMSN 0063
5601384 CAMBRIDGE TOWNSHIP 1971-10-26 DO 19.8 12.8 12.8 6.1 FR 0045 BRWN LOAM 0003 BLUE CLAY 0025 SAND 0042 GREY
CON 07 009 LMSN 0065
CAMBRIDGE TOWNSHIP BRWN SAND 0005 BLUE CLAY 0025 BLCK GRVL 0035
5601385 CON 06 009 1971-10-21 DO 18.0 10.7 10.7 3.0 FR 0050 GREY LMSN 0059
5601405 CAMBRIDGE TOWNSHIP 1971-10-25 co 10.7 9.1 76 1.8 FR 0025 RED CLAY 0015 BLUE CLAY 0025 GREY GRVL SAND 0030
CON 07 009 ’ ’ ' ’ GREY LMSN 0035
5601421 CASSELMAN VILLAGE 1970-06-18 co 19.2 17.7 17.7 9.1 FR 0062 BRWN LOAM 0002 RED CLAY 0006 BRWN CLAY 0030
GREY HPAN 0058 GREY LMSN 0063
CAMBRIDGE TOWNSHIP BRWN LOAM 0002 RED CLAY 0018 BLUE CLAY QSND
5601424 CON 07013 1972-05-01 ST DO 20.1 19.8 6.1 FR 0065 0054 GREY HPAN 0064 BLCK GRVL 0066
5601434 CASSELMAN VILLAGE 1972-06-15 DO 18.3 17.7 17.7 12.2 FR 0058 BRWN LOAM 0006 BRWN CLAY 0015 BLUE CLAY 0032
' ’ ' ’ BLCK GRVL HPAN 0058 GREY LMSN 0060
BRWN LOAM 0004 BRWN CLAY 0025 BLUE CLAY 0043
5601435 CASSELMAN VILLAGE 1972-06-08 DO 19.2 17.4 17.4 4.9 SU 0060
GREY HPAN BLDR 0057 GREY LMSN 0063
CAMBRIDGE TOWNSHIP RED CLAY 0015 GREY BLDR 0020 GREY GRVL 0051 GREY
5601447 1972-11-08 DO 17.4 15.5 15.5 3.4 FR 0057
CON 06 010 LMSN 0057
YLLW LOAM 0005 RED CLAY 0022 GREY HPAN 0032
5601452 CASSELMAN VILLAGE 1972-08-30 DO 18.3 9.7 9.8 7.6 FR 0060 GREY LMSN 0060
5601454 CASSELMAN VILLAGE 1972-07-08 DO 15.8 14.0 14.3 9.1 FR 0050 YLLW OBDN 0005 CLAY 0016 HPAN 0046 LMSN 0052
MBRIDGE T N PRD 12 BRWN CLAY SAND BL RVL
5601456 A GE TOWNSHIP 1972-09-20 DO 24.4 20.4 20.4 15.2 FR 0075 RDG 00 RWN CLAY SAND 0066 BLCK GRVL 0067
CON 06 012 BRWN LMSN 0080
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
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MECP Online Well Database Summary (2-km Radius) (15 of 45)

Completion Well Bedrock Minimum .
Water X Static Water
Date (yyyy- Use Depth Depth Casing Levels (m)
mm-dd) (m) (m) Depth (m)

Water Types and
Bearing Zone
Depths (ft)

Stratigraphic Layers (ft)

Township

RED CLAY 0016 BLUE CLAY 0035 GREY GRVL 0050 WHIT

5601486 CASSELMAN VILLAGE 1973-04-18 DO 16.8 15.2 15.2 6.1 FR 0053
LMSN 0055
CAMBRIDGE TOWNSHIP
5601495 CON 06014 1973-07-13 DO 36.6 36.0 36.0 SA 0120 LOAM 0010 GREY CLAY 0070 SAND 0118 LMSN 0120
CAMBRIDGE TOWNSHIP YLLW SAND 0016 BLUE CLAY 0071 GREY SAND GRVL
5601496 1973-06-21 DO 36.6 36.6 -16.2 FR 0118
CON 05014 0120
CAMBRIDGE TOWNSHIP RED CLAY 0020 BLUE CLAY 0061 GREY UNKN HARD
5601498 1973-06-02 DO 21.9 21.0 21.0 7.6 FR 0069
CON 06 011 0069 GREY LMSN 0072
5601499 CAMBRIDGE TOWNSHIP 1973-06-28 DO 39.0 384 384 122 FR 0126 BRWN LOAM 0004 BRWN SAND 0012 BLUE CLAY 0059
CON 05015 GREY SAND BLDR 0126 GREY LMSN 0128
CAMBRIDGE TOWNSHIP YLLW LOAM SOFT 0015 BLUE CLAY SOFT 0064 GREY
5601507 CON 05011 1973-07-20 DO 21.3 20.1 20.1 10.7 FR 0069 GRVL HARD 0066 WHIT LMSN HARD 0070
5601517 CAMBRIDGE TOWNSHIP 1973-08-29 DO 12.8 3.0 FR 0050
CON 06 009 ' ’
5601529 CASSELMAN VILLAGE 1972-09-09 MN 18.6 14.0 14.0 3.0 FR 0060 LOAM 0005 CLAY 0018 HPAN 0046 LMSN 0061
5601533 CASSELMAN VILLAGE 1972-11-16 CcO 18.3 5.5 5.5 1.5 FR 0058 LOAM 0002 GREY HPAN STNS 0018 GREY LMSN 0060
5601539 CASSELMAN VILLAGE 1972-07-12 DO 26.8 12.2 12.2 3.4 FR 0078 BRWN LOAM 0002 GREY HPAN 0030 GREY QSND 0040
GREY LMSN 0088
CAMBRIDGE TOWNSHIP
5601619 CON 07 007 1974-03-11 ST DO 15.2 13.1 13.1 3.7 FR 0048 PRDG 0005 BLUE CLAY FSND 0043 GREY LMSN 0050
CAMBRIDGE TOWNSHIP
5601623 CON 08 009 1974-04-16 DO 12.8 8.2 8.2 3.0 SA 0042 LOAM 0010 GREY SAND 0020 QSND 0027 LMSN 0042
BRWN LOAM 0009 BLUE CLAY 0034 GREY HPAN 0064
5601628 CASSELMAN VILLAGE 1974-05-08 DO 20.1 19.5 19.5 4.6 FR 0065
GREY LMSN 0066
5601629 CAMBRIDGE TOWNSHIP 1974-05-02 ST DO 91 235 3.5 30 FR 0118 BRWN LOAM SNDY 0003 BRWN CLAY FSND 0010 GREY
CON 08 008 HPAN BLDR 0077 BLCK LMSN 0138
CAMBRIDGE TOWNSHIP BRWN LOAM 0003 RED CLAY 0021 BLUE CLAY 0092
>601651 CON 05011 1974-09-01 po 36.6 293 293 213 sU 0120 BLCK GRVL SAND BLDR 0096 GREY LMSN 0120
5601655 CAMBRIDGE TOWNSHIP 1974-08-21 DO 22.9 20.7 1.0 13.7 FR 0070 BRWN LOAM 0007 GREY CLAY 0032 HPAN 0068 LMSN
CON 07011 ’ ’ ' ’ 0069 UNKN 0075
CAMBRIDGE TOWNSHIP BRWN LOAM 0003 BLUE CLAY 0077 BLCK GRVL SAND
5601656 1974-09-30 DO 25.6 23.8 23.8 19.8 UK 0079
CON 05011 0078 GREY LMSN 0084
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
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MECP Online Well Database Summary (2-km Radius) (16 of 45)

Completion Well Bedrock Minimum . Water Types and
X Water : Static Water X X .
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
CAMBRIDGE TOWNSHIP BRWN LOAM SNDY 0002 GREY CLAY FSND 0056 GREY
1 1974-09-1 D 25. 17.7 17.7 14. 2
>601657 CON 05010 974-09-15 ° >9 / 6 FR 008 SAND GRVL 0058 GREY LMSN 0085
CAMBRIDGE TOWNSHIP YLLW LOAM 0012 BLUE CLAY 0068 BLCK GRVL 0073
5601672 1974-10-28 DO 25.3 22.2 22.3 16.2 FR 0082
CON 05010 GREY LMSN 0083
5601673 CAMBRIDGE TOWNSHIP 1974-10-29 DO 25.9 21.9 21.9 18.3 FR 0084 YLLW LOAM 0010 BLUE CLAY 0070 GREY GRVL 0072
CON 05010 GREY LMSN 0085
5601677 CAMBRIDGE TOWNSHIP 1974-07-04 0o 13.7 129 122 27 FR 0045 PRDG 0009 GREY CLAY 0030 GREY GRVL 0040 GREY
CON 06 006 LMSN 0045
CAMBRIDGE TOWNSHIP BRWN LOAM 0012 BLUE CLAY 0034 GREY HPAN 0068
167 1974-07- D 21. 21. 21. 12. 2
>601678 CON 07011 974-07-08 ° 9 9 9 8 FR 007 BLCK GRVL 0069 GREY HPAN 0072 LMSN 0072
CAMBRIDGE TOWNSHIP
5601722 CON 07 008 1975-06-25 DO 9.1 3.3 3.4 2.1 SA 0025 BRWN LOAM 0005 GREY HPAN 0011 GREY SHLE 0030
5601723 CAMBEIODNGZ;?)Z\QNSHIP 1975-06-25 DO 9.1 4.0 4.0 2.1 FR 0025 BRWN LOAM 0005 GREY HPAN 0013 BLCK SHLE 0030
5601724 CASSELMAN VILLAGE 1975-06-18 PS 22.6 15.5 15.5 9.1 SU 0069 RED CLAY 0011 GREY SAND BLDR GRVL 0051 GREY
LMSN 0074
5601742 CASSELMAN VILLAGE 1974-05-30 co 21.6 15.5 15.5 8.2 SU 0069 BRWN LOAM 0004 RED CLAY 0013 BLUE CLAY 0042
’ ’ ' ’ GREY SAND GRVL 0051 GREY LMSN 0071
CAMBRIDGE TOWNSHIP BRWN LOAM 0018 BLUE CLAY 0070 BLCK GRVL 0073
5601746 1974-07-09 DO 23.8 22.2 22.3 12.2 FR 0075
CON 05011 GREY LMSN 0078
CAMBRIDGE TOWNSHIP
5601753 CON 07 008 1974-06-12 DO 27.4 3.0 3.0 3.4 FR 0089 BRWN LOAM 0002 RED CLAY 0010 GREY LMSN 0090

YLLW LOAM SOFT 0012 BLUE CLAY SOFT 0087 GREY
CAMBRIDGE TOWNSHIP OAM SOFT 00 UE CLAY SOFT 0087 G

5601764 CON 05 015 1975-06-15 DO 33.8 33.2 33.2 12.2 FR 0110 SAND HARD 0102 GREY GRVL HARD 0109 BLCK ROCK
HARD 0111
CAMBRIDGE TOWNSHIP BRWN LOAM 0007 BLUE CLAY 0054 BLCK GRVL SAND
5601782 CON 05010 1975-07-25 DO 24.1 18.6 18.6 18.0 FR 0078 0061 GREY LMSN 0079
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (17 of 45)

Completion Well Bedrock Minimum . Water Types and
Water : Static Water X X .
Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)

Levels (m) Depths (ft)

Township Date (yyyy-
mm-dd) (m) (m) Depth (m)

Use

5601803 CASSELMAN VILLAGE 1975-10-25 DO 18.9 14.0 14.0 4.6 FR 0060 BRWN LOAM 0005 BRWN HPAN 0046 GREY LMSN 0062
5601812 CASSELMAN VILLAGE 1975-10-01 DO 16.2 13.1 13.1 5.5 FR 0051 PRDG 0012 BRWN CLAY FSND 0038 BLCK GRVL 0043
GREY LMSN 0053
CAMBRIDGE TOWNSHIP
5601884 CON 06 007 1976-05-17 DO 11.3 11.3 0.9 FR 0037 RED CLAY 0005 BLUE CLAY 0033 BLCK SAND GRVL 0037
5601928 CASSELMAN VILLAGE 1976-06-24 Cco 31.4 5.5 5.5 2.4 FR 0045 BRWN LOAM 0003 RED CLAY 0018 GREY LMSN 0103
CAMBRIDGE TOWNSHIP
5601943 CON 07007 1976-08-25 DO 8.8 6.4 6.4 2.4 FR 0026 BRWN LOAM 0004 BLUE CLAY 0021 GREY LMSN 0029
5602305 CAMBRIDGE TOWNSHIP 1979-09-05 CO DO 10.7 5.8 5.8 21 FR 0035 BRWN CLAY FSND 0010 GREY HPAN STNS 0019 GREY
CON 07 009 ’ ’ ' ’ LMSN 0020 UNKN 0035
5602825 CAMBRIDGE TOWNSHIP 1983-10-28 DO 381 20.7 20.7 18.3 FR 0068 YLLW SAND 0005 BLUE CLAY 0056 BLCK GRVL SAND
CON 05011 0068 GREY LMSN 0125
AMBRIDGE TOWNSHIP BRWN SAND 0012 BLUE CLAY REY SAND 0122
5603508 ¢ GE TO > 1988-02-23 co 38.1 38.1 17.7 FR 0125 > 00 UEC 0083 G > 0
CON 05015 BLCK GRVL 0125
5602004 CAMBRIDGE TOWNSHIP 1977-04-12 DO 3.8 18.6 18.6 12.8 FR 0075 YLLW SAND SOFT 0009 BLUE CLAY SOFT 0056 GREY
CON 05010 ’ ’ ' ’ GRVL HARD 0061 BLUE ROCK HARD 0078
CAMBRIDGE TOWNSHIP RED CLAY 0020 BLUE CLAY 0030 GREY LMSN 0100 GREY
5602008 1975-12-17 DO 47.2 9.1 10.7 10.4 FR 0155
CON 06 010 SNDS 0155
5602018 CAMBRIDGE TOWNSHIP 1977-07-08 DO 16.5 14.3 14.3 30 FR 0050 PRDG 0015 BLUE CLAY 0040 GREY GRVL 0047 GREY
CON 09012 LMSN 0054
CAMBRIDGE TOWNSHIP BRWN LOAM SNDY 0010 GREY HPAN BLDR SOFT 0055
5602019 CON 06 009 1977-07-18 DO 21.6 16.8 16.8 5.5 FR 0065 GREY LMSN 0071
GREY LOAM SNDY 0004 GREY SAND CLAY 0042 BLUE
CAMBRIDGE TOWNSHIP
5602038 CON 05 006 1977-06-30 DO 25.0 23.5 23.5 7.3 FR 0080 CLAY 0060 BLCK SAND GRVL 0077 GREY LMSN STNS
0082
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
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MECP Online Well Database Summary (2-km Radius) (18 of 45)

Completion Water Well Bedrock Minimum S — Water Types and
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
CAMBRIDGE TOWNSHIP BRWN LOAM 0002 RED CLAY 0018 GREY CLAY FSND
5602040 1977-07-20 DO 17.1 16.5 16.5 4.3 SU 0055
CON 07 005 0044 GREY HPAN SAND 0054 GREY LMSN 0056
5602086 CAMBRIDGE TOWNSHIP 1977-10-19 0o 0.1 5.8 58 27 FR 0027 BRWN LOAM 0002 RED CLAY 0014 GREY SAND 0019
CON 07 007 GREY LMSN 0030
MBRIDGE T N
5602122 A (F;I)NG 07(());\; SHIP 1978-05-09 DO 18.0 6.7 9.8 4.6 FR 0055 RED CLAY SOFT 0016 BLDR 0022 WHIT LMSN 0059
CAMBRIDGE TOWNSHIP BRWN LOAM 0002 BRWN CLAY 0020 GREY HPAN 0027
5602150 1978-06-28 DO 10.7 8.2 8.2 1.8 FR 0034
CON 07007 GREY LMSN 0035
CAMBRIDGE TOWNSHIP BRWN LOAM 0004 RED CLAY 0032 BLCK GRVL SAND
5602155 CON 07007 1978-07-25 DO 12.8 10.1 10.1 3.7 FR 0041 0033 GREY LMSN 0042
5602164 CAMBRIDGE TOWNSHIP 1978-07-25 DO 1.3 20.1 15.2 FR 0068 RED CLAY SOFT 0025 BLUE CLAY SOFT 0062 GREY GRVL
CON 05010 ’ ' ’ HARD 0066 GREY STNS HARD 0070
5602196 CAMBRIDGE TOWNSHIP 1978-10-10 ST 39.9 274 274 12.2 FR 0093 RED CLAY 0024 BRWN SAND BLDR 0090 GREY LMSN
CON 08 007 0131
CAMBRIDGE TOWNSHIP RED CLAY SOFT 0015 BLUE CLAY SOFT 0071 GREY GRVL
5602237 CON 05 010 1979-05-23 STDO  25.0 21.9 21.9 7.9 FR 0080 HARD 0072 WHIT LMSN HARD 0082
CAMBRIDGE TOWNSHIP RED CLAY SOFT 0008 BLUE CLAY SOFT 0037 GREY LMSN
5602240 1979-05-21 DO 13.4 11.3 11.3 1.5 FR 0042
CON 08 008 HARD 0044
5602255 CAMBRIDGE TOWNSHIP 1979-05-24 Do 26.2 21.9 1.9 122 FR 0084 YLLW SAND 0006 BLUE CLAY 0067 BRWN HPAN 0072
CON 05010 GREY LMSN 0086
CAMBRIDGE TOWNSHIP RED CLAY SOFT 0010 BLUE CLAY SOFT 0042 GREY SAND
227 1979-08-31 D 21. 16. 16. .
>602275 CON 07010 979-08-3 © 3 68 68 > FR 0069 GRVL PCKD 0055 GREY LMSN 0070
CAMBRIDGE TOWNSHIP RED CLAY SOFT 0011 BLUE CLAY SOFT 0044 GREY GRVL
5602276 1979-07-11 ST 16.5 14.0 2.7 FR 0052
CON 08013 HARD 0046 GREY STNS HARD 0054
CAMBRIDGE TOWNSHIP RED CLAY SOFT 0007 BLUE CLAY SOFT 0042 GREY GRVL
5602280 1979-08-22 DO 16.5 14.3 14.3 4.6 FR 0052
CON 05 006 HARD 0047 WHIT LMSN HARD 0054
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (19 of 45)

Completion Well Bedrock Minimum . Water Types and
X Water : Static Water X X .
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
CAMBRIDGE TOWNSHIP RED CLAY SOFT 0011 BLUE CLAY SOFT 0082 GREY GRVL
2 1980-01-2 D 28. 27. 27. 10. 1
>602358 CON 06 016 980-01-23 ° 8.0 74 4 0.7 5U 009 HARD 0090 BRWN SHLE HARD 0092
CAMBRIDGE TOWNSHIP RED CLAY SOFT 0011 BLUE CLAY SOFT 0065 GREY GRVL
5602364 1980-05-12 DO 23.8 21.6 21.6 6.1 FR 0075
CON 07011 HARD 0071 WHIT LMSN HARD 0078
5602396 CASSELMAN VILLAGE 029 1980-07-25 CODO 125 7.6 7.6 2.4 FR 0039 GREY LOAM CLAY SNDY 0016 GREY HPAN STNS 0025
GREY LMSN STNS 0041
5602444 CAMBRIDGE TOWNSHIP 1980-11-18 co 195 131 131 24 ER 0060 YLLW SAND 0007 GREY CLAY 0022 BRWN HPAN 0043
CON 07 009 GREY LMSN 0064
CAMBRIDGE TOWNSHIP BRWN SAND 0009 BLUE CLAY 0068 BLCK GRVL SAND
2 1981-04-1 D 29. 21. 21. 16.2
>602486 CON 05010 981-04-16 © 9:3 9 9 6 FR 0094 0072 GREY LMSN 0096
CAMBRIDGE TOWNSHIP BRWN LOAM 0004 BLUE CLAY 0035 BLCK GRVL SAND
5602488 1981-04-03 DO 12.8 11.6 11.6 0.9 FR 0041
CON 07 007 0038 GREY LMSN 0042
5602492 CAMBRIDGE TOWNSHIP 1981-05-07 ST 17.1 12.2 12.2 40 FR 0054 RED CLAY 0005 BLUE CLAY 0036 BLCK GRVL SAND 0040
CON 07 006 GREY LMSN 0056
5602493 CAMBSADNGZ;?)\{\;NSHIP 1981-05-23 DO 21.3 20.1 20.1 1.2 FR 0068 RED CLAY 0023 GREY SAND GRVL 0066 GREY LMSN 0070
5602494 CAMBRIDGE TOWNSHIP 1981-06-02 DO 35.7 78.3 )8.3 5.5 FR 0108 BRWN LOAM 0004 RED CLAY 0019 BLUE CLAY 0033
CON 07012 ’ ’ ' ’ BLCK SAND GRVL 0093 GREY LMSN 0117
CAMBRIDGE TOWNSHIP BRWN FILL 0002 GREY CLAY 0028 GREY HPAN 0039 BLCK
5602505 1981-04-07 DO 14.0 12.2 12.2 1.8 FR 0044
CON 07 009 GRVL 0040 GREY LMSN 0046
5602565 CAMBRIDGE TOWNSHIP 1982-03-18 bo 6.9 213 1.3 13.7 FR 0083 YLLW SAND 0007 BLUE CLAY 0061 BLCK GRVL SAND
CON 05010 0070 GREY LMSN 0085
AMBRIDGE TOWNSHIP YLLW SAND BLUE CLAY 2 BLCK GRVL SAND
5602572 ¢ GE TOWNS 1982-06-22 DO 25.9 21.6 21.6 18.3 FR 0082 > 0009 BLUE € 006 ke >
CON 05010 0071 GREY LMSN 0085
GREY LOAM SNDY 0012 GREY CLAY 0070 BLUE CLAY
CAMBRIDGE TOWNSHIP
5602574 CON 05014 1982-06-24 co 36.3 35.4 35.4 13.7 SU 0119 0102 GREY CLAY FSND 0105 GREY HPAN FSND 0116
GREY LMSN STNS 0119
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (20 of 45)

Completion Water Well Bedrock Minimum
Date (yyyy- Use Depth Depth Casing

Water Types and

Static Water .
Bearing Zone

T hi
L Levels (m)

Stratigraphic Layers (ft)

mm-dd) (m) (m)
CAMBRIDGE TOWNSHIP

Depth (m)

Depths (ft)
YLLW SAND SOFT 0018 BLUE CLAY SOFT 0090 GREY

5602592 1982-08-07 PS 29.6 29.0 29.0 16.5 FR 0097
CON 05013 GRVL HARD 0095 WHIT LMSN HARD 0097
5602610 CAMBRIDGE TOWNSHIP 1987-09-15 DO 518 213 1.3 17.7 FR 0082 BRWN LOAM 0008 BLUE CLAY 0059 BLCK SAND GRVL
CON 05011 0070 GREY LMSN 0170
BRIDGE N
5602660 CAM ;I)NG O;(())X\é SHIP 1982-11-17 ST 15.5 15.5 13.1 FR 0050 YLLW LOAM 0009 BLUE CLAY 0039 BLCK GRVL 0051
CAMBRIDGE TOWNSHIP YLLW SAND SOFT 0012 BLUE CLAY SOFT 0069 GREY
5602663 1982-12-21 DO 26.8 25.3 10.7 FR 0087
CON 07014 SAND GRVL HARD 0083 GREY STNS HARD 0088
5602802 CAMBEADNGZE?)X\QNSHIP 1983-09-10 ST 13.4 13.4 4.6 FR 0043 RED CLAY 0012 BLUE CLAY 0038 BLCK GRVL 0044
CAMBRIDGE TOWNSHIP
5602803 1983-10-01 DO 33.5 21.3 21.3 FR 0080 PRDR 0070 GREY LMSN STNS 0110
CON 05011
5602867 CAMBRIDGE TOWNSHIP 1984-03-30 DO 11.3 11.0 11.0 21 FR 0036 RED CLAY 0009 BLUE CLAY 0029 BLCK GRVL 0036 GREY
CON 08010 LMSN 0037
CAMBRIDGE TOWNSHIP YLLW SAND 0004 BLUE CLAY 0056 BLCK GRVL 0060
5602912 CON 05 010 1984-07-07 DO 19.5 18.3 19.5 15.5 FR 0064 GREY LMSN 0064
CAMBRIDGE TOWNSHIP
5602970 CON 05014 1984-09-12 DO 30.5 30.5 11.6 FR 0100 YLLW SAND 0006 BLUE CLAY 0087 BLCK GRVL 0100
5602972 CAMB?ADNGZ;?)\:&NSHIP 1984-08-21 DO 25.0 24.7 24.7 10.7 SU 0081 YLLW SAND 0006 BLUE CLAY 0081 GREY LMSN 0082
CAMBRIDGE TOWNSHIP YLLW SAND 0013 BLUE CLAY 0094 BLCK GRVL 0098
2 1984-12-02 D b 29. 29. 14. 101
560300 CON 05013 984 0 [0} 30.8 9.9 9.9 6 FR 010 GREY LMSN 0101
CAMBRIDGE TOWNSHIP BRWN SAND 0013 BLUE CLAY 0067 BLCK GRVL 0069
5603023 1985-04-02 DO 51.8 21.0 21.0 17.4 FR 0136
CON 05011 GREY LMSN 0170
MBRIDGE TOWN
5603038 A E(IZ)NG 06?)31/3 SHIP 1984-11-10 ST 12.5 12.5 3.0 FR 0041 RED CLAY 0017 BLUE CLAY 0040 BLCK GRVL 0041
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial

IR = Irrigation
OT = Other

< GEMTEC

CONSULTING ENGINEERS
AND SCIENTISTS

MN = Municipal
PS = Public

MO = Monitoring
ST = Livestock

MT = Monitoring and Test Hole NU = Not Used

TH = Test Hole

Report to: J.L. Richards & Associates Limited
GEMTEC Project: 100117.050 (November 2023)



MECP Online Well Database Summary (2-km Radius) (21 of 45)

Completion Well Bedrock Minimum . Water Types and
Water : Static Water X X .
Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)

Township Date (yyyy-

Use Levels (m)

mm-dd)

CAMBRIDGE TOWNSHIP

(m)

Depth (m)

Depths (ft)

UNKN 0012 GREY CLAY 0075 BRWN SAND 0085 GREY

1985-03-1 D o . . i 11
5603055 CON 05015 985-03-19 ° 36.3 35.4 5.4 9 FRO116 SAND GRVL 0116 GREY LMSN 0119
CAMBRIDGE TOWNSHIP BRWN LOAM 0007 BLUE CLAY 0048 BLCK GRVL 0050
5603057 1985-06-21 DO 41.1 15.2 15.8 14.6 FR 0128
CON 05008 GREY LMSN 0052 UNKN 0135
5603097 CAMBRIDGE TOWNSHIP 1985-07-09 DO 36.0 357 357 18.3 FR 0118 BRWN SAND 0015 BLUE CLAY 0099 BLCK GRVL FGVL
CON 05014 0117 GREY LMSN 0118
CAMBRIDGE TOWNSHIP RED CLAY SOFT 0011 BLUE CLAY SOFT 0043 GREY GRVL
5603114 CON 08012 1985-10-02 DO 15.2 13.4 13.4 2.7 UK 0048 HPAN 0044 GREY ROCK HARD 0050
5603123 CAMBRIDGE TOWNSHIP 1985-09-03 DO 1.3 1.3 5.2 FR 0070 BRWN LOAM 0003 RED CLAY 0023 BLUE CLAY 0063
CON 06 012 ’ ' ’ BLCK GRVL CGVL 0070
5603208 CAMBRIDGE TOWNSHIP 1985-10-16 DO 317 311 311 14.6 FR 0104 RED CLAY 0019 BLUE CLAY 0100 BLCK GRVL 0102 BLCK
CON 06 014 SHLE 0104
5603214 CAMBRIDGE TOWNSHIP 1985-10-31 Cco 11.9 11.0 11.0 3.7 SU 0038 BRWN LOAM 0006 BLUE CLAY 0036 BLCK SHLE 0039
CAMBRIDGE TOWNSHIP BRWN SAND 0018 RED CLAY 0060 BLUE CLAY 0112
5603217 1985-11-15 DO 34.7 34.4 34.4 15.2 FR 0113
CON 06 016 GREY GRVL 0113 GREY LMSN 0114
5603270 CAMBRIDGE TOWNSHIP 1986-04-05 DO 20.1 0.0 14.6 12.2 FR 0058 RED SHLE 0048 BLCK SHLE 0066
CON 08 009
CAMBRIDGE TOWNSHIP BRWN SAND 0012 GREY CLAY 0048 BLUE CLAY 0100
287 1986-04-21 D 4 4.7 4.7 12.2 FR 011
>60328 CON 05015 986-0 © 35 3 3 0115 GREY GRVL SAND 0114 GREY LMSN ROCK 0116
YLLW SAND 0013 GREY CLAY SAND 0038 BLUE CLAY
5603333 CAMBRIDGE TOWNSHIP 1986-08-02 (0] 38.1 15.5 15.5 6.1 FR 0099 SU 0120
0049 BLCK SILT 0051 BLCK SHLE SOFT 0125
5603337 CAMBRIDGE TOWNSHIP 1986-11-01 DO 13.4 1.6 13.7 30 FR 0043 GREY SAND FILL 0003 RED CLAY 0006 GREY CLAY QSND
CON 08 009 0034 GREY HPAN SAND 0038 BLCK SHLE 0044
B L D EY CLAY 0028 GREY HPAN
5603338 CAMBRIDGE TOWNSHIP 06 1986-11-25 DO 16.8 13.4 13.4 3.0 FR 0054 RWN CLAY SAND 0006 GREY CLAY 0028 G PA
0042 GREY GRVL SAND 0044 GREY LMSN 0055
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole

< GEMTEC

CONSULTING ENGINEERS
AND SCIENTISTS

Report to: J.L. Richards & Associates Limited
GEMTEC Project: 100117.050 (November 2023)



MECP Online Well Database Summary (2-km Radius) (22 of 45)

Completion Water Well Bedrock Minimum
Date (yyyy- Use Depth Depth Casing

Water Types and

Static Water .
Bearing Zone

T hi
L Levels (m)

Stratigraphic Layers (ft)

mm-dd) (m) (m)
CAMBRIDGE TOWNSHIP

Depth (m)

Depths (ft)

5603351 CON 06 009 1985-12-03 DO 14.9 12.2 12.2 1.8 FR 0047 BRWN SAND 0011 BRWN HPAN 0040 GREY LMSN 0049
5603352 CAMBRIDGE TOWNSHIP 1986-12-12 DO 274 0.1 20.1 19.2 FR 0088 BRWN SAND 0005 RED CLAY 0035 BLUE CLAY 0055
CON 05011 GREY TILL GRVL 0066 GREY LMSN 0090
CAMBRIDGE TOWNSHIP BRWN LOAM 0004 BLUE CLAY 0041 BLCK GRVL CGVL
1987-01- D 14. 14. 4 4.
5603367 CON 07 005 987-01-08 [0} 9 4.9 3 FR 0049 0049
CAMBRIDGE TOWNSHIP RED CLAY SOFT 0012 BLUE CLAY BLDR SOFT 0059 GREY
5603383 1987-07-19 DO 28.0 18.0 18.0 18.3 FR 0087
CON 05011 ROCK HPAN 0092
5603408 CAMBRIDGE TOWNSHIP 1987-07-23 DO 11.3 6.4 6.4 2.7 SU 0033 BRWN HPAN 0021 BLUE SHLE 0037
CAMBRIDGE TOWNSHIP RED CLAY HARD 0013 BRWN SAND HARD 0052 GREY
5603410 1987-08-05 DO 17.4 16.2 16.5 2.7 FR 0053
CON 06 005 GRVL HARD 0053 GREY ROCK HARD 0057
B ND 0014 BLUE CL BL RVL D
5603424 CAMBRIDGE TOWNSHIP 1987-08-11 DO 26.5 26.5 3.4 SA 0087 OgE\gN SAND 00 UE CLAY 0078 BLCK GRVL SAN
CAMBRIDGE TOWNSHIP BRWN CLAY 0004 GREY CLAY FSND 0020 GREY SAND
5603434 1987-11-14 DOST 30.8 27.4 30.8 2.4 SU 0100
CON 08 005 GRVL 0090 GREY ROCK 0101
5603495 CAMB?ODNGZ;%\I\;NSHIP 1987-12-08 DO 27.4 24.4 24.4 9.1 FR 0085 GREY CLAY 0065 BLUE CLAY 0080 GREY LMSN 0090
YLLW LOAM
CAMBRIDGE TOWNSHIP (0} SOFT 0005 RED CLAY SOFT 0012 BLUE CLAY
5603554 CON 05 008 1988-07-26 DO 41.1 15.8 15.8 13.7 FR 0090 SOFT 0045 GREY GRVL BLDR HARD 0052 GREY ROCK
HARD 0135
CAMBRIDGE TOWNSHIP
5603572 CON 05 1988-08-04 DO 32.0 29.0 29.0 9.1 UK 0100 GREY CLAY 0080 BRWN GRVL 0095 BRWN LMSN 0105
CAMBRIDGE TOWNSHIP
5603596 1988-09-15 DO 64.0 25.9 19.8 FR 0150 UNKN 0085 GREY LMSN 0210
CON 05011
B LOAM ED CL 1 EY HPAN L
5603617 CAMBRIDGE TOWNSHIP 1988-10-08 DO 13.7 13.7 2.7 FR 0045 RWN LOAM 0003 R CLAY 0019 GR PAN GRV
0044 GREY GRVL CGVL 0045
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial

IR = Irrigation
OT = Other

< GEMTEC

CONSULTING ENGINEERS
AND SCIENTISTS

MN = Municipal
PS = Public

MO = Monitoring
ST = Livestock

MT = Monitoring and Test Hole NU = Not Used

TH = Test Hole

Report to: J.L. Richards & Associates Limited
GEMTEC Project: 100117.050 (November 2023)



MECP Online Well Database Summary (2-km Radius) (23 of 45)

Completion Well Bedrock Minimum . Water Types and
Water : Static Water X X .
Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)

Levels (m) Depths (ft)

Township Date (yyyy-
mm-dd) (m) (m) Depth (m)

Use

CAMBRIDGE TOWNSHIP

BRWN SAND 0006 BLUE CLAY 0101 GREY SAND FSND

5603620 CON 05014 1988-10-18 DO 34.7 34.7 17.1 FR 0114 0109 BLCK GRVL CGVL 0114
5603661 CAMBRIDGE TOWNSHIP 1989-02-16 co 17.4 17.4 3.7 FR 0057 BRWN SAND 0008 BLUE CLAY 0043 GREY SAND FSND
CON 08 009 ’ ' ’ 0054 BLCK GRVL 0057
CAMBRIDGE TOWNSHIP RED CLAY SOFT 0009 BLUE CLAY SOFT 0056 GREY SAND
5603835 1989-12-06 DO 39.9 36.6 36.6 13.7 FR 0125
CON 05014 GRVL HARD 0120 BLCK ROCK HARD 0131
5604922 CAMBRIDGE TOWNSHIP 1994-08-22 DO 12.5 10.7 11.3 30 FR 0041 BRWN CLAY 0011 GREY CLAY 0034 GREY GRVL 0035
CON 08 009 GREY LMSN 0041
MBRIDGE TOWN
5605074 A GE TOWNSHIP 1996-05-16 DO 5.5 5.5 FR 0018 BRWN SAND 0005 GREY CLAY FSND 0018
CON 05010
5603688 CAMBRIDGE TOWNSHIP 1989-04-24 DO 28.0 3.5 935 195 FR 0089 BRWN SAND 0013 BLUE CLAY 0071 GREY HPAN GRVL
CON 05011 ' ' ' ' BLDR 0077 GREY LMSN 0092
BRWN CLAY 0010 GREY CLAY 0025 GREY GRVL 0065
5603715 CASSELMAN VILLAGE 063 1989-06-20 DO 22.9 19.8 19.8 7.6 FR 0073
GREY LMSN 0075
5603772 CAMBRIDGE TOWNSHIP 1989-08-29 co 19.8 9.1 10.4 3.0 FR 0062 BRWN CLAY SAND HPAN 0030 BLCK LMSN 0065
5603773 CAMBRIDGE TOWNSHIP 1989-08-29 Cco 18.3 9.7 4.3 FR 0057 BRWN CLAY STNS HPAN 0032 BLCK LMSN 0060
5603807 CAMBRIDGE TOWNSHIP 1989-10-28 co 11.6 11.6 2.1 SU 0038 BRWN CLAY 0018 BLUE CLAY 0033 GREY SAND 0038
5603808 CAMBRIDGE TOWNSHIP 1989-10-27 co 26.2 11.6 11.6 1.5 FR 0038 BRWN CLAY 0017 BLUE CLAY 0038 BLUE SHLE 0086
CAMBRIDGE TOWNSHIP BRWN CLAY 0019 BLUE CLAY 0043 BLCK GRVL 0047
5603842 CON 06 007 1989-11-01 DO 14.9 14.3 14.3 3.4 FR 0047 GREY LMSN 0049
BRWN HPAN FILL 0006 BRWN CLAY 0036 BLUE SHLE
5603858 CAMBRIDGE TOWNSHIP 1990-02-16 DO 18.9 11.0 11.0 5.2 SU 0046 0062
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole

< GEMTEC

CONSULTING ENGINEERS
AND SCIENTISTS

Report to: J.L. Richards & Associates Limited

GEMTEC Project: 100117.050 (November 2023)



MECP Online Well Database Summary (2-km Radius) (24 of 45)

Completion Well Bedrock Minimum . Water Types and
X Water : Static Water X X .
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
CAMBRIDGE TOWNSHIP
5603878 CON 06013 1990-04-23 DO 22.6 22.6 10.7 SU 0074 BRWN SAND 0004 BLUE CLAY 0068 BLCK GRVL 0074

RED CLAY SOFT 0009 BLUE CLAY SOFT 0032 GREY GRVL

5603882 CAMBRIDGE TOWNSHIP 1990-04-29 co 38.1 14.0 14.0 3.7 FR 0085
HARD 0046 GREY ROCK HARD 0125
5603883 CAMBRIDGE TOWNSHIP 1990-04-27 co 19.8 14.3 14.3 3.7 FR 0062 RED CLAY SOFT 0012 BLUE CLAY SOFT 0032 GREY GRVL
HARD 0047 GREY ROCK HARD 0065
CAMBRIDGE TOWNSHIP BRWN SAND 0010 GREY CLAY FSND 0070 BLUE CLAY
5603891 CON 05011 1990-05-30 DO 33.8 27.4 27.4 15.2 FR 0110 FSND 0090 GREY LMSN 0111
5603941  CAMBRIDGE TOWNSHIP 1990-06-13 co 50.3 19.8 2.4 FR 0160 PRDR 0065 GREY LMSN 0165
CAMBRIDGE TOWNSHIP YLLW LOAM SAND DNSE 0010 GREY SAND DNSE 0015
>603999 CON 06 013 1989-07-17 DO 26.8 265 265 46 FR 0088 BLUE CLAY LOOS 0087 GREY LMSN LYRD 0088
BRWN STNS HPAN 0011 BRWN SHLE 0018 BRWN LMSN
5604001 CAMBRIDGE TOWNSHIP 1990-11-22 DO 38.1 3.3 6.7 4.6 FR 0122 0125
CAMBRIDGE TOWNSHIP
5604034 CON 05 011 1991-01-14 DO 39.6 18.3 18.3 16.8 FR 0126 BRWN LOAM 0004 BLUE CLAY 0060 GREY LMSN 0130
5604088 CAMBRIDGE TOWNSHIP 1991-07-05 DO 5.5 4.6 4.6 2.1 FR 0017 BRWN CLAY 0015 GREY LMSN 0018
CON 06 008
CAMBRIDGE TOWNSHIP BRWN CLAY 0004 GREY CLAY 0042 GREY GRVL SAND
4117 1991-07-1 D 14. 13.4 13.4 Nl FR 004
>60 CON 07 991-07-18 © 6 3 3 6 0048 0044 GREY ROCK 0048
BRWN LOAM 0004 BRWN CLAY 0027 GREY SAND BLDR
5604121  CAMBRIDGE TOWNSHIP 1991-08-07 DO 19.5 14.0 14.0 7.3 FR 0059
0046 GREY LMSN 0064
5604138  CAMBRIDGE TOWNSHIP 1991-07-26 NU 105.2 49.7 49.7 16.8 FR 0325 BRWN SAND LOOS 0015 GREY SILT LOOS 0150 GREY TILL
PCKD 0163 BRWN SHLE SOFT 0345
B L 23 B PAN BL L L
5604157  CAMBRIDGE TOWNSHIP 1991-11-08 AC 17.4 17.4 6.4 FR 0057 ogng CLAY 0023 BRWN HPAN 0036 BLCK GRVL CGV
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (25 of 45)

Completion Well Bedrock Minimum X Water Types and
Water Static Water X X X
Bearing Zone Stratigraphic Layers (ft)

Township Date (yyyy- Depth Depth Casing
U Level
mm-dd) * m) (m) Depth(m) -cveis(m Depths (ft)

BRWN SAND 0003 BRWN CLAY 0021 BLCK GRVL 0025

5604208 CAMBRIDGE TOWNSHIP 1992-01-24 DO 9.1 7.6 7.6 1.2 FR 0030
GREY LMSN 0030
CAMBRIDGE TOWNSHIP BRWN CLAY 0023 BRWN HPAN BLDR 0034 GREY GRVL
422 1992-06-1 D 10.7 10.7 4. FR
5604229 CON 08010 992-06-18 0] 0 0 3 0035 CGVL 0035
CAMBRIDGE TOWNSHIP BRWN LOAM 0003 GREY CLAY 0047 BLUE CLAY 0064
5604311 1992-07-16 DO 41.8 19.5 19.5 UK
CON 05011 GREY LMSN 0137
BRWN LOAM CLAY SNDY 0005 BRWN GRVL STNS HPAN
5604358 CASSELMAN VILLAGE 1992-09-09 NU 15.2 5.8 6.7 2.1 FR 0048

0019 BRWN LMSN ROCK HARD 0050

YLLW SAND SOFT 0006 GREY SAND SOFT 0023 GREY
CAMBRIDGE TOWNSHIP

5604461 CON 05 013 1992-11-26 DO 40.8  39.6 39.6 21.3 SA 0134 CLAY SAND SOFT 0080 BLUE CLAY SOFT 0130 BRWN
SHLE HARD 0134
seoaqgy CAMBRIDGETOWNSHIP . o - 189 189 54 FR 0070 RED CLAY SOFT 0015 BLUE CLAY SOFT 0051 GREY GRVL
CON 08011 PCKD HARD 0062 GREY LMSN HARD 0073
CAMBRIDGE TOWNSHIP BRWN SAND 0008 GREY CLAY 0046 BLUE CLAY 0068
5604497 CON 06013 1993-05-13 DO 259  21.0 21.3 17.1 FR 0082 GREY GRVL CLAY 0069 GREY LMSN 0085
YLLW SAND SOFT 0005 RED CLAY SOFT 0015 GREY CLAY
CAMBRIDGE TOWNSHIP SAND SOFT 0025 BLUE CLAY SOFT 0060 BRWN SAND
5604534 011 1993-07-22 DO 213 213 76 FR 0070 SOFT 0065 BRWN SAND GRVL SOFT 0069 BLCK GRVL
SOFT 0070
scoasos  CAMBRIDGETOWNSHIP . . 180 134 134 1o FR 0057 RED CLAY SOFT 0010 BLUE CLAY SOFT 0043 GREY GRVL
CON 08 009 HARD 0044 GREY ROCK HARD 0059
BRWN LOAM SOFT 0001 YLLW SAND SOFT 0013 GREY
5604625 CAMBS(')DNGZE?IAQNSH'P 1993-10-07 DO 283 232 23.2 18.3 FR 0080 CLAY SOFT 0040 BLUE CLAY SOFT 0073 BLCK GRVL SOFT

0076 BLCK SHLE HARD 0093

YLLW SAND SOFT 0012 GREY CLAY SOFT 0045 BLUE CLAY
CAMBRIDGE TOWNSHIP

5604626 CON 05 011 1993-11-24 DO 21.0 20.7 20.7 12.2 FR 0068 SOFT 0067 BLCK GRVL HARD 0068 BRWN SHLE HARD
0069
CAMBRIDGE TOWNSHIP YLLW SAND SOFT 0020 GREY CLAY SOFT 0050 BLCK CLAY
5604627 1993-11-25 DO 27.4 27.1 27.1 13.7 FR 0089
CON 05011 SOFT 0088 BLCK GRVL HARD 0089 BLCK SHLE HARD 0090

YLLW SAND SOFT 0008 BLUE CLAY SOFT 0030 GREY

5604644 CAMBRIDGE TOWNSHIP 1994-01-14 MN 21.3 9.1 9.8 FR 0068
ROCK HARD 0032 GREY ROCK HARD 0070

AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial

IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used

OT = Other PS = Public ST = Livestock TH = Test Hole

G EMTE C Report to: J.L. Richards & Associates Limited
<7 = GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (26 of 45)

Completion Well Bedrock Minimum . Water Types and
Water : Static Water X X .
Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)

Levels (m) Depths (ft)

Township Date (yyyy-
mm-dd) (m) (m) Depth (m)

Use

YLLW SAND SOFT 0008 BLUE CLAY SOFT 0040 GREY

464 AMBRIDGE TOWNSHIP 1994-01-14 MN 27.4 12.2 FR 7
5604645 C GE TOWNS 994-0 008 HPAN 0090
YLLW FSND 0010 BRWN GRVL SILT 0015 SAND GRVL
0020 GRVL BLDR 0030 SAND BLDR 0033 GRVL 0040 GREY
5604867 CAMBRIDGE TOWNSHIP 1994-03-16 MN 25.3 6.1 3.0 GRVL MGVL CSND 0045 GRVL CSND 0050 CSND 0060
CSND MSND 0065 GRVL MSND SNDY 0080 GRVL CSND
GRVL 0083
5604886 CAMBRIDGE TOWNSHIP 1994-08-02 DO 16.8 14.6 15.5 30 FR 0052 BRWN CLAY 0008 GREY CLAY 0041 GREY SAND 0048
CON 08 008 GREY LMSN 0055
AMBRIDGE TOWNSHIP BRWN LOAM 1 RED SAND REY SAND
5604909 ¢ GE TOWNS 1994-07-14 DO 6.1 6.1 1.5 FR 0006 o 000 > 0003 G > 0006
CON 05011 BLUE CLAY 0020
5604945 CAMBRIDGE TOWNSHIP 1994-11-04 DO 1.3 6.1 6.7 3.7 FR 0068 BRWN LOAM SNDY CLAY 0006 GREY CLAY 0018 GREY
CON 06 009 ’ ' ' ’ GRVL SAND ROCK 0020 GREY LMSN ROCK 0070
CAMBRIDGE TOWNSHIP BRWN SAND 0014 GREY CLAY 0073 GREY GRVL SHLE
5604947 1994-10-11 DO 29.3 23.5 23.5 18.3 UK 0094
CON 05010 SAND 0077 GREY LMSN ROCK 0096
CAMBRIDGE TOWNSHIP BRWN LOAM 0003 BRWN CLAY SOFT 0018 GREY CLAY
5604954 005 1994-09-08 DO 27.7 25.6 25.6 9.4 SU 0084 SOFT 0068 BLCK SAND GRVL SOFT 0083 BLCK GRVL PCKD
0084 BLCK SHLE SOFT 0091
5604960 CAMBRIDGE TOWNSHIP 1994-10-14 DO 5.3 18.3 18.3 15.2 FR 0077 YLLW SAND SOFT 0009 GREY CLAY SAND SOFT 0040
CON 05011 BLUE CLAY SOFT 0060 GREY LMSN HARD 0083
CAMBRIDGE TOWNSHIP BRWN CLAY PCKD 0015 GREY CLAY SOFT 0075 GREY
5604980 CON 06016 1995-02-01 DO 28.7 28.3 28.3 6.1 FR 0093 GRVL LOOS 0093 GREY LMSN LYRD 0094
CAMBRIDGE TOWNSHIP BRWN SAND PCKD 0012 BRWN CLAY DNSE 0050 GREY
5604983 1995-03-14 DO 24.4 19.5 19.5 16.8 FR 0070
CON 05011 CLAY SOFT 0064 GREY LMSN ROCK HARD 0080
5604991 CAMBRIDGE TOWNSHIP 1994-11-09 DO 7.3 6.1 5.5 FR 0009 FR 0016 BRWN LOAM 0001 YLLW SAND 0003 GREY SAND 0012
BLUE SAND 0024
5605008 CAMBRIDGE TOWNSHIP 1995-05-24 Cco 7.3 7.3 0.9 FR 0007 BRWN SAND 0024
RED CLAY SOFT 0007 GREY CLAY SOFT 0022 BLUE CLAY
CAMBRIDGE TOWNSHIP
5605014 CON 07 007 1995-06-18 DO 13.7 11.6 12.8 3.0 FR 0042 SOFT 0038 BRWN SHLE PORS 0042 BRWN SHLE HARD
0045
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
<7 = GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (27 of 45)

Completion Water Well Bedrock Minimum S Water Types and
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
CAMBRIDGE TOWNSHIP BRWN SAND PCKD 0005 BLUE CLAY SOFT 0064 GREY
5605024 1995-08-10 DO 25.6 19.5 19.5 13.7 FR 0080
CON 05011 ROCK HARD 0084
5605031 CAMBRIDGE TOWNSHIP 1995-06-30 DO 6.1 6.1 18 FR 0018 BRWN LOAM 0001 BRWN SAND 0004 GREY SAND 0018
CON 06013 GREY CLAY FSND 0020
5605032 CAMBRIDGE TOWNSHIP 1995-03-16 DO 372 29.9 29.9 3.0 SU 0115 BRWN CLAY 0022 GREY HPAN STNS 0098 GREY LMSN
CON 08 007 ’ ’ ' ’ ROCK 0122
5605040 CAMBRIDGE TOWNSHIP 1995-09-25 DO 6.1 70 34 FR 0010 LOAM 0006 YLLW SAND 0009 GREY SAND 0010 CLAY
CON 05013 0020
RED CLAY SOFT 0008 BLUE CLAY SOFT 0040 GREY GRVL
5605062 CASSELMAN VILLAGE 684 1996-03-27 DO 19.8 13.4 13.4 7.6 FR 0062 HARD 0044 GREY LMSN HARD 0065
CAMBRIDGE TOWNSHIP BRWN LOAM 0001 BRWN SAND 0004 GREY SAND 0014
5605239 1997-11-07 DO 5.5 5.5
CON 05015 GREY CLAY SNDY 0018
CAMBRIDGE TOWNSHIP BRWN SAND CLAY 0012 GREY CLAY 0027 GREY GRVL
5605708 CON 08 010 2002-08-15 DO 20.4 13.7 7.6 FR 0046 SAND 0045 GREY SHLE 0067
CAMBRIDGE TOWNSHIP
5605095 CON 06 015 1996-09-05 DO 6.1 6.1 FR 0018 BRWN SAND 0003 GREY SAND 0012 BLUE CLAY 0020
BLUE LOAM 0001 YLLW SAND 0003 GREY SAND 0008
5605117 CAMBRIDGE TOWNSHIP 1996-09-17 DO 8.2 7.3 UK 0008

BLUE CLAY 0027
RED CLAY SOFT 0006 BRWN CLAY SOFT 0019 GREY CLAY
CAMBRIDGE TOWNSHIP
5605118 CON 07011 1996-09-22 DO 21.9 21.3 21.3 6.1 FR 0070 SOFT 0026 BLUE CLAY SOFT 0068 BLCK SAND GRVL SOFT
0070 GREY LMSN HARD 0072

B L DY L ED CLAY EY
CAMBRIDGE TOWNSHIP RWN CLAY SN OAM 0005 RED CLAY 0008 GR

5605126 CON 07012 1996-10-23 DO 25.6 21.3 21.3 7.6 FR 0078 CLAY 0045 BLUE CLAY 0058 GREY CLAY FSND 0070 GREY
LMSN 0084
BRWN LOAM SNDY 0005 GREY SAND 0012 GREY CLAY
CAMBRIDGE TOWNSHIP
5605143 CON 05011 1996-12-03 DO 26.8 21.3 22.3 15.2 FR 0085 0060 GREY CLAY SAND GRVL 0070 GREY SHLE ROCK 0072
GREY LMSN ROCK 0088
CAMBRIDGE TOWNSHIP BRWN LOAM SNDY 0002 GREY SAND 0018 GREY CLAY
5605186 1997-07-30 DO 7.3 6.7 1.5 FR 0016
CON 05014 0024
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS
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MECP Online Well Database Summary (2-km Radius) (28 of 45)

Completion Water Well Bedrock Minimum
Date (yyyy- Use Depth Depth Casing

mm-dd) (m) (m) Depth (m)

Water Types and
Bearing Zone
Depths (ft)

Static Water

T hi
L Levels (m)

Stratigraphic Layers (ft)

CAMBRIDGE TOWNSHIP

5605190 1997-08-27 DO 30.5 21.3 19.8 FR 0100 PRDR 0070 GREY LMSN ROCK 0100
CON 11 005
5605192 CAMBRIDGE TOWNSHIP 1997-06-09 DO 7.3 7.3 FR 0018 BRWN LOAM 0001 BRWN SAND 0003 GREY SAND 0014
GREY CLAY 0024
CAMBRIDGE TOWNSHIP
5605207 CON 05014 1997-08-29 DO 6.1 FR 0012 BRWN LOAM 0001 BRWN SAND 0003 GREY SAND 0020
CAMBRIDGE TOWNSHIP BRWN LOAM 0001 BRWN SAND 0003 GREY SAND 0012
5605258 1998-06-18 DO 6.1 6.1 UK 0014
CON 05011 GREY CLAY 0020
5605265 CAMBRIDGE TOWNSHIP 1997-08-25 DO 5.2 5.2 FR 0003 BRWN LOAM SNDY CLN 0001 BRWN SILT SAND CLN
0002 GREY SILT CLAY CLN 0017
5605266 CAMBRIDGE TOWNSHIP 1997-06-03 DO 5.8 5.8 FR BRWN LOAM SNDY CLN 0001 YLLW SILT SAND 0008
' ' GREY SILT CLAY FSND 0019
5605272 CAMBRIDGE TOWNSHIP 1998-06-19 DO 35.1 35.1 FR 0115 YLLW SAND SOFT 0015 GREY CLAY SOFT 0045 BLUE CLAY
SOFT 0100 GREY GRVL SOFT 0115
YLLW SAND SOFT 0011 GREY CLAY SOFT 0040 BLUE CLAY
5605273 CAMBRIDGE TOWNSHIP 1998-06-23 DO 27.4 22.9 22.9 6.1 FR 0075 GRVL SOFT 0075 GREY LMSN HARD 0090
YLLW SAND SOFT 0004 GREY CLAY SOFT 0050 BLUE CLAY
5605287 CAMBRIDGE TOWNSHIP 1998-08-18 DO 61.9 34.7 36.6 8.5 FR 0120
SOFT 0114 GREY LMSN HARD 0203
5605288 CAMBRIDGE TOWNSHIP 1998-08-06 DO 12.2 11.3 11.3 3.7 FR 0037 RED CLAY SOFT 0008 GREY CLAY SOFT 0032 GREY GRVL
SOFT 0037 GREY LMSN HARD 0040
CAMBRIDGE TOWNSHIP BRWN SAND LOAM 0006 GREY CLAY 0055 GREY HPAN
2 1998-10-1 D . 18. 18. 16. F FR 01!
>605293 CON 05011 998-10-15 ° 33:5 8.3 8.3 68 R 0090 FR 0105 CLAY 0060 GREY LMSN ROCK HARD 0110
CASSELMAN VILLAGE 07
5605313 1998-10-24 NU
008
ELMAN VILLAGE
5605314 CASSELMAN VILLAGE 07 1998-10-24 NU
008
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
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Report to: J.L. Richards & Associates Limited
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MECP Online Well Database Summary (2-km Radius) (29 of 45)

Completion Well Bedrock Minimum .
Date ( Water Depth Depth Casin Static Water
LA Use P P & Levels (m)

Water Types and

Township Bearing Zone

Stratigraphic Layers (ft)

mm-dd) (m) (m)

Depth (m)

Depths (ft)
BRWN UNKN LOOS 0006 BRWN UNKN 0017 UNKN 0037

5605318 CAMBRIDGE TOWNSHIP 1998-11-16 DO 15.2 12.2 6.1 FR 0037
BRWN UNKN LOOS 0050
5605323 CAMBRIDGE TOWNSHIP 1999-05-10 DO 7.0 6.4 6.1 UK 0012 BRWN LOAM 0001 YLLW SAND 0008 BLUE SILT 0023
BRWN CLAY 0022 GREY CLAY 0045 BLCK LMSN ROCK
5605354 CASSELMAN VILLAGE 009 1999-08-15 DO 27.4 13.7 13.7 12.2 FR 0080
0074 GREY LMSN ROCK 0090
5605379 CAMBRIDGE TOWNSHIP 1999-09-10 DO ST 274 913 213 18.3 FR 0088 BRWN SAND CLAY 0012 BRWN CLAY 0040 GREY CLAY
CON 05010 ’ ’ ' ’ 0065 GREY CLAY SAND 0070 GREY LMSN ROCK 0090
5605380 CAMBRIDGE TOWNSHIP 1999-09-06 DO 229 226 46 FR 0074 BRWN CLAY HARD 0015 BLUE CLAY 0060 GREY SAND
CON 07012 GRVL CLAY 0074 GREY UNKN 0075
5605398 CAMBRIDGE TOWNSHIP 1999-12-15 DO 14.6 7.9 2.2 FR LOAM 0010 BLUE CLAY 0026 BRWN SAND 0048
5605414 CAMBRIDGE TOWNSHIP 2000-03-24 ST 14.9 14.9 46 FR 0049 YLLW GRVL SOFT 0006 RED CLAY PCKD 0015 GREY GRVL
CON 06 005 PCKD 0049
5605417 CAMBRIDGE TOWNSHIP 1999-05-31 DO 5.5 5.5 ZgTSD 0006 BRWN LOAM SNDY 0012 CLAY SLTY SAND
5605420 CAMBRIDGE TOWNSHIP 1998-06-26 DO 5.5 5.5 FR SAND SLTY 0008 BRWN LOAM 0012 CLAY SLTY 0018
5605436 CAMBRIDGE TOWNSHIP 2000-05-23 DO 76 6.7 6.7 15 FR 0022 BRWN TILL 0002 GREY CLAY 0010 GREY HPAN 0022
CON 08 007 BRWN ROCK 0025
BRWN SAND 0004 BRWN CLAY SAND 0018 GREY CLAY
CAMBRIDGE TOWNSHIP
5605461 CON 08 009 2000-08-16 DO 15.8 13.7 FR 0045 FR 0051 0030 GREY GRVL 0042 GREY SAND GRVL 0045 BLCK SHLE
ROCK 0052
5605477 CAMBRIDGE TOWNSHIP 9000-10-04 DO 244 3.8 76 FR 0079 RED CLAY SOFT 0012 BLUE CLAY SOFT 0076 GREY GRVL
CON 012 ) ’ ’ 0078 GREY ROCK LMSN LYRD 0080
CAMBRIDGE TOWNSHIP BRWN UNKN SNDY 0012 GREY CLAY 0060 GREY SAND
5605478 2000-09-19 DO 33.5 19.2 18.3 FR 0105
CON 05011 CLAY 0063 GREY LMSN ROCK 0110
CAMBRIDGE TOWNSHIP BRWN CLAY 0016 GREY CLAY 0040 GREY CLAY SAND
5605509 CON 08009 2000-10-25 DO 204 158 SU 0065 0046 GREY SAND GRVL 0052 GREY LMSN ROCK 0067
CAMBRIDGE TOWNSHIP RED CLAY SOFT 0008 BLUE CLAY SOFT 0041 GREY LMSN
17 2001-04-04 D 18. 12. A FR 2
56055 CON 06 006 001-04-0. [0} 8.3 5 6 005 LYRD 0060
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
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MECP Online Well Database Summary (2-km Radius) (30 of 45)

Completion Well Bedrock Minimum Water Types and
5 Water Static Water o

Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)

CAMBRIDGE TOWNSHIP

5605544 CON 05 015 2001-06-12 DO 3.7 1.5 FR 0006 BLCK LOAM 0002 GREY SAND 0009 GREY CLAY 0012
CAMBRIDGE TOWNSHIP BRWN LOAM CLAY 0003 GREY CLAY 0022 GREY GRVL
5605545 2001-05-21 DO 15.2 8.5 3.0 FR 0040
CON 07 008 SAND 0028 BRWN LMSN ROCK 0050
5605581 CAMBRIDGE TOWNSHIP 2001-10-23 DO 457 14.0 12.2 FR 0140 YLLW SAND SOFT 0010 BLUE CLAY SOFT 0037 GREY
CON 06012 GRVL BLDR PCKD 0046 GREY LMSN LYRD 0150
CAMBRIDGE TOWNSHIP BRWN UNKN SNDY 0018 GREY CLAY SAND 0080 GREY
5605620 CON 05011 2001-11-01 DO 30.5 24.4 21.3 FR 0090 ROCK 0100
CAMBRIDGE TOWNSHIP RED CLAY DNSE 0030 BLUE CLAY SOFT 0080 GREY GRVL
5605642 2002-04-19 DO 26.2 25.0 4.6 FR 0082
CON 07010 PCKD 0082 GREY LMSN LYRD 0086
5605650 CAMBRIDGE TOWNSHIP 2002-02-05 DO 101 43 24 FR 0025 BRWN CLAY 0002 BRWN HPAN STNS 0014 GREY ROCK
CON 07 008 0016 GREY ROCK 0033
CAMBRIDGE TOWNSHIP
5605651 CON 07008 2002-02-12 NU

BRWN SAND PCKD 0008 GREY CLAY DNSE 0014 GREY
CAMBRIDGE TOWNSHIP
5605674 2002-06-06 DO MN  32.0 29.9 7.6 SU 0102 CLAY SOFT 0094 GREY GRVL SAND LOOS 0098 GREY SHLE

CON 05015 LMSN ROCK 0105
BRWN LOAM FSND LOOS 0001 YLLW FSND VERY SLTY
5605675 CAMBRIDGE TOWNSHIP 2001-09-12 DO 5.5 FR 0005
0005 GREY FSND SLTY PCKD 0018
5605676 CAMBRIDGE TOWNSHIP 2001-09-28 DO 4.3 FR 0004 BRWN LOAM SNDY 0001 YLLW SILT VERY FSND 0006
GREY SAND SLTY 0014
BRWN LOAM SNDY 1 BRWN FSND SNDY YLLW
5605677 CAMBRIDGE TOWNSHIP 2001-01-17 DO 5.5 FR 0005 o > 000 SNDS 0005
SAND SLTY 0018
CAMBRIDGE TOWNSHIP RED CLAY SOFT 0010 GREY CLAY GRVL SOFT 0055 GREY
5605735 2002-09-12 DO 24.4 23.5 6.1 SA 0077
CON 07012 GRVL BLDR LOOS 0077 GREY LMSN HARD 0080
5605766 CAMBRIDGE TOWNSHIP 2002-12-30 DO 244 211 4.1 46 SA 0079 RED CLAY SOFT 0012 GREY CLAY SOFT 0055 GREY GRVL
CON 07012 SOFT 0079 GREY SHLE PORS 0080
BRWN LOAM PCKD 1 BRWN CLAY DNSE 4 BLCK
CAMBRIDGE TOWNSHIP 0 CKD 000 ¢ SE 000 c
5605816 CON 06011 2003-02-21 MO 24.4 4.3 6.1 3.0 FR 0075 CLAY LOOS 0013 GREY TILL PCKD 0014 GREY LMSN LYRD
0080
BRWN LOAM PCKD 1 BRWN CLAY HARD 4 BRWN
CAMBRIDGE TOWNSHIP 0 CKD 000 ¢ 000
5605817 CON 06011 2003-02-21 MO 4.6 1.5 FR 0014 SAND DNSE 0008 BLUE CLAY DNSE 0013 GREY GRVL
PCKD 0015
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
<7 = GEMTEC Project: 100117.050 (November 2023)
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MECP Online Well Database Summary (2-km Radius)

(31 of 45)

Completion Well Bedrock Minimum . Water Types and
X Water X Static Water X X X
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
MBRIDGE T NSH ED CLAY 001 EY CLAY 002 E ND L 1
5605865 A GE TOWNSHIP 2003-07-15 DO 19.8 9.4 4.6 FR 0040 FR 0063 RED CLAY 0018 GREY CLAY 0028 GREY SAND GRVL 003
CON 08 009 GREY SHLE 0065
5605866 CAMBRIDGE TOWNSHIP 2003-06-17 DO 415 16.8 15.2 FR 0060 BRWN HPAN STNS 0005 BRWN CLAY 0018 GREY CLAY
CON 05 009 ' ’ ’ 0052 GREY GRVL SAND 0055 GREY LMSN 0136
CAMBRIDGE TOWNSHIP
5606014 CON 05011 2004-08-20 DO 6.1 6.1 1.9 FR 0006 BLCK LOAM 0001 YLLW SAND 0006 BLUE CLAY 0020
5606021 CAMBRIDGE TOWNSHIP 2004-10-09 NU
CON 08010
5606044 CASSELMAN VILLAGE 07 2004-11-01 o 51.0 36.0 39.0 3.8 BRWN SAND LOAM CLAY 0013 GREY CLAY 0052 GREY
010 HPAN SAND GRVL 0118 GREY ROCK 0167
ASSELMAN VILLAGE 07
5606089 CASS GE 0 2005-05-03 NU
009
5606091 CAMBRIDGE TOWNSHIP 2005-04-22 DOST
CON 08010
CAMBRIDGE TOWNSHIP
5606092 2005-04-22 DO ST
CON 08010
5606093 CAMBRIDGE TOWNSHIP 2005-04-05 bo 19.8 113 14.6 3.0 FR 0060 BRWN SAND LOAM CLAY 0001 BRWN CLAY 0012 GREY
CON 08 HPAN STNS GRVL 0037 BRWN SHLE 0065
5606128 CASSELMAN VILLAGE 07 9005-06-08 NU
009
CAMBRIDGE TOWNSHIP BLCK LOAM 0001 YLLW SAND 0005 GREY SAND 0008
5606129 CON 05 010 2005-07-13 DO 6.6 6.6 2.3 FR 0007 BLUE CLAY 0022
YLLW SAND SOFT 0005 GREY CLAY SOFT 0022 BLUE CLAY
CAMBRIDGE TOWNSHIP
5606173 CON 05 005 2005-09-16 DO 27.8 24.8 24.8 10.5 FR 0081 SOFT 0058 GREY GRVL SAND SHLE 0081 GREY LMSN
HARD 0091
CAMBRIDGE TOWNSHIP BLCK LOAM 0001 YLLW SAND 0005 GREY SAND 0012
5606187 CON 05 011 2005-10-14 DO 6.1 6.1 1.7 FR 0006 BLUE CLAY 0020
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial

IR = Irrigation

OT = Other

MN = Municipal

PS = Public

< GEMTEC

CONSULTING ENGINEERS
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MO = Monitoring
ST = Livestock

MT = Monitoring and Test Hole NU = Not Used

TH = Test Hole

Report to: J.L. Richards & Associates Limited
GEMTEC Project: 100117.050 (November 2023)



MECP Online Well Database Summary (2-km Radius) (32 of 45)

Completion Well Bedrock Minimum . Water Types and
X Water X Static Water X X .
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
CAMBRIDGE TOWNSHIP
1 2005-09-21 D g 4.1 112 BRWN 22
5606198 CON 05 011 005-09 [0] 68.6 3 FR 0 WN ROCK 0225
CASSELMAN VILLAGE 06 BRWN CLAY 0013 GREY GRVL SAND STNS 0053 GREY
5606199 2005-09-29 DO 24.4 16.2 16.8 1.3 FR 0060
009 LMSN 0080
5606200 CAMBSIODNGZ;-%\;\;NSHIP 2005-09-23 DO 6.7 6.7 FR 0018 BRWN SAND 0007 GREY SAND 0009 GREY CLAY 0022
CAMBRIDGE TOWNSHIP BRWN SAND 0005 GREY SAND 0007 GREY CLAY SAND
5606203 CON 05 011 2005-09-23 DO 7.3 7.3 0015 0009 GREY CLAY 0024
CAMBRIDGE TOWNSHIP BLCK LOAM 0001 YLLW SAND 0008 GREY SAND 0011
2 2006-03-27 D 6 2.1 7
>606243 CON 05011 006-03 ° 65 FR 000 BLUE CLAY 0021
CAMBRIDGE TOWNSHIP BLCK LOAM 0001 YLLW SAND 0006 GREY SAND 0010
5606302 2006-07-22 DO 6.6 6.6 2.5 FR 0008
CON 05002 BLUE CLAY 0022
5606304 CAMBRIDGE TOWNSHIP 2006-07-24 bo 6.6 6.6 9.7 FR 0009 BLCK LOAM 0001 YLLW SAND 0007 GREY SAND 0011
CON 05011 BLUE CLAY 0022
5606307 CAMBRIDGE TOWNSHIP 9006-08-26 Do 6.5 6.5 3.0 FR 0010 BLCK LOAM 0001 YLLW SAND 0006 GREY SAND 0010
CON 05012 BLUE CLAY 0021
CASSELMAN VILLAGE 06 BLCK LOAM 0001 YLLW SAND 0004 GREY SAND 0007
1 2006-09-2 D 7 . 1.
5606315 010 006-09-25 [0] 6 6.7 6 FR 0005 BLUE CLAY 0022
7039376  CASSELMAN VILLAGE 06  2006-09-26 MN 10.4 4.3 4.3 GREY HPAN STNS CLAY 0014 GREY ROCK 0034
7039377  CASSELMAN VILLAGE 06  2006-09-26 MN 9.4 2.4 2.9 0028 GREY HPAN STNS CLAY 0008 GREY ROCK 0031
2039398 CAMBRIDGE TOWNSHIP 05 2006-10-19 0o 2.0 213 1.9 15.6 FR 0095 BRWN CLAY 0018 GREY CLAY 0052 GREY SAND CLAY
010 0060 GREY SAND GRVL 0070 GREY ROCK 0095
7100275 CASSELMAN VILLAGE 78 2007-11-26 NU 97.5 0190 0320
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
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MECP Online Well Database Summary (2-km Radius) (33 of 45)

Completion Water Well Bedrock Minimum S Water Types and
Township Date (yyyy- Depth  Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
CAMBRIDGE TOWNSHIP
7101183 2007-07-17 MO 5.9 3.3 BRWN FSND SILT 0006 GREY CLAY SILT 0019
CON 05014
CAMBRIDGE TOWNSHIP
7101183 2007-07-17 MO 5.9 3.3 BRWN FSND SILT 0006 GREY CLAY SILT 0019
CON 05014
7101183 CAMBRIDGE TOWNSHIP 2007-07-17 MO 5.9 3.3 BRWN FSND SILT 0006 GREY CLAY SILT 0019
CON 05014
CAMBRIDGE TOWNSHIP
7101183 2007-07-17 MO 5.9 3.3 BRWN FSND SILT 0006 GREY CLAY SILT 0019
CON 05014
CAMBRIDGE TOWNSHIP
7101183 2007-07-17 MO 5.9 3.3 BRWN FSND SILT 0006 GREY CLAY SILT 0019
CON 05014
7101183 CAMBRIDGE TOWNSHIP 2007-07-17 MO 5.9 3.3 BRWN FSND SILT 0006 GREY CLAY SILT 0019
CON 05014
CAMBRIDGE TOWNSHIP
7101183 2007-07-17 MO 5.9 3.3 BRWN FSND SILT 0006 GREY CLAY SILT 0019
CON 05014
CAMBRIDGE TOWNSHIP
7101183 2007-07-17 MO 5.9 3.3 BRWN FSND SILT 0006 GREY CLAY SILT 0019
CON 05014
7101183 CAMBRIDGE TOWNSHIP 2007-07-17 MO 5.9 3.3 BRWN FSND SILT 0006 GREY CLAY SILT 0019
CON 05014
7101554 08 010 2008-01-15 DO 7.8 7.8 3.5 FR 0012 BLCK LOAM 0001 RED CLAY 0009 BLUE CLAY 0026
7106241  CASSELMAN VILLAGE 06  2008-05-22 PSDO 6.1 6.1 FR 0015 goRzWON LOAM 0002 BRWN SAND 0004 GREY CLAY 0007
RVL
CASSELMAN VILLAGE 05 G 0002 BRWN SAND CLAY 0006 GREY CLAY 0026
7106242 001 2008-06-01 ST 32.0 21.6 22.1 5.1 FR 0095 BLUE CLAY 0068 GREY GRVL SAND 0071 GREY ROCK
HARD 0105
7106243 05 001 2008-01-10 NU
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (34 of 45)

Completion Water Well Bedrock Minimum
Date (yyyy- Use Depth Depth Casing

Water Types and

Static Water .
Bearing Zone

Levels (m)

Stratigraphic Layers (ft)

Township

mm-dd) (m) (m)

CASSELMAN VILLAGE 08

Depth (m)

Depths (ft)
BRWN FSND LYRD 0016 BRWN GRVL 0021 GREY ----

7110378 011 2008-03-03 MO 22.8 1.5 0030 BRWN FSND 0049 GREY ---- 0059 GREY BLDR ROCK
FCRD 0075
BRWN FSND LYRD 0016 BRWN GRVL 0021 GREY ----
7110378 CASSELMA’(\:]-\;ILLAGE 08 2008-03-03 MO 22.8 1.5 0030 BRWN FSND 0049 GREY ---- 0059 GREY BLDR ROCK
FCRD 0075
BRWN FSND LYRD 0016 BRWN GRVL 0021 GREY ----
7110378 CASSELMAgl\fLLAGE 08 2008-03-03 MO 22.8 1.5 0030 BRWN FSND 0049 GREY ---- 0059 GREY BLDR ROCK
FCRD 0075
ASSELMAN VILLAGE BLCK LOAM 1YLLW SAND REY SAND 0012
7113288 CASS GE 05 2008-10-03 DO 6.6 6.6 2.4 FR 0008 cKLo 000 > 0006 6 > 00
011 BLUE CLAY 0022
7113948 CASSELMAN VILLAGE 04 2008-10-02 DO 39.6 38.1 38.1 211 FR 0128 BRWN SAND SOFT 0020 GREY CLAY SOFT 0118 GREY
010 ’ ’ ' ’ GRVL PCKD 0125 GREY SHLE LYRD 0130
RED CLAY DNSE 0010 BLUE CLAY SOFT 0069 GREY GRVL
7113955  CASSELMAN VILLAGE 05 2008-10-02 DO 30.5 21.2 22.0 20.8 FR 0098
PCKD 0070 GREY LMSN 0100
7114223 CASSELMAN VILLAGE 05 2008-10-20 DO 6.0 6.0 21 FR 0009 BLCK LOAM 0001 YLLW SAND 0006 GREY SAND 0012
011 BLUE CLAY 0020
ASSELMAN VILLAGE
7114301 CASS GE 05 2008-10-20 NU
011
7115450 CAMBRIDGE TOWNSHIP 9008-11-15 DO 73 73 26 ER 0008 BLCK LOAM 0001 YLLW SAND 0006 GREY SAND 0010
CON 05 002 ’ ' ’ BLUE CLAY 0024
7116657 CAMBRIDGE TOWNSHIP 06 2008-10-02 DO 12.2 7.0 7.9 1.2 FR 0020 BRWN CLAY 0008 GREY CLAY 0016 GREY GRVL SAND
0023 GREY LMSN 0040
7116663 CAMBRIDGE TOWNSHIP 2008-11-17 NU 4.9 4.9 0016
CON 05014
7116664 CAMBRIDGE TOWNSHIP 2008-12-18 NU 1.8 1.8 0006
CON 05014 ’ '
CAMBRIDGE TOWNSHIP
7117292 2008-12-22 ST 9.5
CON 06 006
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial

IR = Irrigation
OT = Other
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MN = Municipal
PS = Public

MO = Monitoring
ST = Livestock

MT = Monitoring and Test Hole NU = Not Used

TH = Test Hole

Report to: J.L. Richards & Associates Limited
GEMTEC Project: 100117.050 (November 2023)



MECP Online Well Database Summary (2-km Radius) (35 of 45)

Completion Well Bedrock Minimum . Water Types and
X Water : Static Water X . X
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
CAMBRIDGE TOWNSHIP BRWN CLAY SOFT 0011 GREY CLAY SOFT 0044 GREY
7117297 2008-12-19 ST 24.3 14.7 14.7 3.0 FR 0066
CON 06 006 GRVL PCKD 0048 GREY LMSN LYRD 0080

FILL 0001 RED CLAY SILT 0033 RED CLAY SILT 0033

7118424  CAMBRIDGE TOWNSHIP ~ 2008-08-13 MO 14.9 14.0 0.3
FSND SILT CLAY 0046 LMSN SHLE 0049
LOAM SAND SLTY 0001 GREY CLAY SILT 0007 GREY FSND
7118426  CAMBRIDGE TOWNSHIP  2008-08-01 MO 25.8 16.0 1.2 SILT GRVL 0031 TILL STNS SILT 0052 ROCK LMSN SAND
0085
119308 CAMBRIDGE TOWNSHIP 2009-02-10 . 6.9 69 - £R 0007 BLCK LOAM 0001 YLLW SAND 0005 GREY SAND 0008
CON 06012 BLUE CLAY 0023
BRWN CL BRWN CL ND L 002 EY
VR TG RWN CLAY 0006 BRWN CLAY SAND GRVL 0020 GR
7124270 o GG 2009-01-27 co 21.3 17.7 18.6 1.3 FR 0068 GRVL SAND 0047 GREY SAND GRVL 0058 BRWN SHLE
SOFT 0070
CAMBRIDGE TOWNSHIP BRWN CLAY SOFT 0010 BLUE CLAY SOFT 0043 GREY
7124574 CON 08010 2009-05-30 co 19.2 17.6 17.6 3.9 FR 0062 CSND BLDR PCKD 0058 GREY LMSN LYRD 0063
BRWN SAND SOFT 0010 GREY SAND SOFT 0015 GREY
CAMBRIDGE TOWNSHIP
7125699 o R GE 2009-06-11 DO 37.3 36.5 36.5 18.9 FR 0121 CLAY SOFT 0105 GREY GRVL PCKD 0120 GREY SHLE LYRD
0122
BRWN MUCK 0013 BRWN MUCK 0013 GREY SAND 0025
CAMBRIDGE TOWNSHIP
7127232 2009-03-23 MO 12.7 10.1 0.9 GREY 0033 GREY 0033 LMSN 0042 LMSN 0042 LMSN

CON 08 009 0042 LMSN 0042

CAMBRIDGE TOWNSHIP

129632 2009-08- P 16.
712963 CON 06010 009-08-06 S 6.8
CAMBRIDGE TOWNSHIP BLCK LOAM 0001 YLLW SAND 0007 BLUE SAND 0011
7130717 2009-09-24 DO 7.3 7.3 29
CON 05011 BLUE CLAY 0024
CAMBRIDGE TOWNSHIP
7135921 CON 07 009 2009-06-11 PS 8.0
7135922 CAMBRIDGE TOWNSHIP 2009-06-11 PS 8.0
CON 07 009 '
CAMBRIDGE TOWNSHIP
7146859 2010-06-01 NU
CON 07 009
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (36 of 45)

Completion Well Bedrock Minimum

Date ( Water Depth Depth Casin Static Water
S Use . . - Levels (m)

Water Types and
Bearing Zone

Stratigraphic Layers (ft)

Township

mm-dd) (m) (m)
CAMBRIDGE TOWNSHIP

Depth (m)

Depths (ft)
BLCK LOAM 0001 YLLW SAND 0005 GREY SAND 0007

7149321 CON 05010 2010-07-26 DO 6.7 6.7 2.4 FR 0008 BLUE CLAY 0022
7150496 CAMBRIDGE TOWNSHIP 2010-08-19 DO 73 73 20 FR 0007 BLCK LOAM 0002 YLLW SAND 0006 GREY SAND 0011
CON 05011 ’ ' ’ BLUE CLAY 0024
CAMBRIDGE TOWNSHIP BRWN CLAY 0011 GREY CLAY 0031 GREY GRVL SAND
7157547 2010-12-10 DO 18.3 13.1 14.6 0.9 FR 0055
CON 08 009 0043 GREY LMSN SOFT 0060
7157564 CAMBRIDGE TOWNSHIP 2010-12-22 DO 6.2 6.6 12 R BLCK LOAM 0001 YLLW SAND 0004 GREY SAND 0010
CON 05013 BLUE CLAY 0020
CAMBRIDGE TOWNSHIP
7158192 CON 06012 2010-12-20 DO 19.3
CAMBRIDGE TOWNSHIP BRWN CLAY LOAM PCKD 0001 GREY CLAY PCKD 0010
7158206 CON 06011 2009-09-16 DO 7.0 7.0 FR 0011 GREY CLAY PCKD 0023
7162484 CAMBRIDGE TOWNSHIP 2011-04-28 DO 6.2 6.7 1.9 FR 0006 BLCK LOAM 0001 YLLW SAND 0006 GREY SAND 0010
CON 05010 ’ ' ’ BLUE CLAY 0020
CAMBRIDGE TOWNSHIP BRWN CLAY HARD 0012 GREY CLAY SOFT 0048 GREY
7162825 2011-04-13 DO 18.2 16.7 16.7 3.7 UT 0056
CON 07 005 GRVL PCKD 0055 GREY SHLE LYRD 0060
7164612 CAMBRIDGE TOWNSHIP 2011-05-04 DO 38.4 335 34.4 6.1 uUT 0120 BRWN SAND 0014 GREY CLAY 0072 GREY SAND GRVL
0110 GREY LMSN 0126
BRWN CLAY SOFT 0015 GREY CLAY SOFT 0065 BLUE
7168578 CAMBS!)DNGZ;?)\;\;NSHIP 2011-08-09 DO 33.3 26.7 26.7 8.7 FR 0088 CLAY SOFT 0075 GREY GRVL SAND SOFT 0088 GREY
LMSN HARD 0109
7170600 CAMBRIDGE TOWNSHIP 2011-10-24 DO 6.5 79 21 FR 0007 BLCK LOAM 0001 YLLW SAND 0006 GREY SAND 0011
CON 05011 BLUE CLAY 0021
7170737 CAMBRIDGE TOWNSHIP 2011-10-24 DO 70 73 17 FR 0006 BLCK LOAM 0001 YLLW SAND 0006 GREY SAND 0010
CON 05012 BLUE CLAY 0023
CAMBRIDGE TOWNSHIP BLCK LOAM 0001 YLLW SAND 0004 GREY SAND 0016
7173628 CON 05 012 2011-12-12 DO 6.3 2.6 FR 0009 BLUE CLAY 0021
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole

< GEMTEC

CONSULTING ENGINEERS
AND SCIENTISTS

Report to: J.L. Richards & Associates Limited
GEMTEC Project: 100117.050 (November 2023)



MECP Online Well Database Summary (2-km Radius) (37 of 45)

Completion Water Well Bedrock Minimum
Date (yyyy- Use Depth Depth Casing

Water Types and

Static Water .
Bearing Zone

Townshi
5 Levels (m)

Stratigraphic Layers (ft)

mm-dd) (m) (m)
CAMBRIDGE TOWNSHIP

Depth (m)

Depths (ft)
BLCK LOAM 0001 YLLW SAND 0005 GREY SAND 0010

7174032 CON 05 010 2011-12-19 DO 6.5 6.5 0.8 0002 BLUE CLAY 0021
CAMBRIDGE TOWNSHIP BLCK LOAM 0001 YLLW SAND 0007 GREY SAND 0010
7174040 2011-12-19 DO 7.3 7.3 1.1 FR 0004
CON 05010 BLUE CLAY 0021 0024
CAMBRIDGE TOWNSHIP BLCK LOAM 0001 YLLW SAND 0004 GREY SAND 0010
7174041 2011-12-19 DO 7.3 7.3 1.1 UK 0004
CON 05010 BLUE CLAY 0021 0024
7179351 CAMBRIDGE TOWNSHIP 2012-04-09 NU 22.3 FILL 0073
CON 07011
7187552 CAMBRIDGE TOWNSHIP 2012-08-13 MO 8.9 5.6 6.0 0018 LMSN SHLE 0029
CON 06 010
CAMBRIDGE TOWNSHIP BRWN CLAY SOFT 0015 GREY GRVL SHLE SOFT 0019
7189092 CON 07 007 2012-09-12 DO 15.1 5.8 6.1 5.1 FR GREY LMSN HARD 0050
7189236 CAMBRIDGE TOWNSHIP 2012-09-24 DO 31.2 30.3 306 20.9 FR 0100 YLLW SAND SOFT 0009 GREY CLAY SOFT 0060 BLUE CLAY
CON 05012 ’ ’ ' ’ SOFT 0099 GREY SHLE PORS 0102
CAMBRIDGE TOWNSHIP BRWN CLAY SILT HARD 0008 GREY CLAY HARD 0053
7189532 2012-09-17 DO 30.5 17.0 18.2 17.7 UT 0066
CON 06 010 GREY GRVL PCKD 0056 GREY LMSN LYRD 0100
YLLW SAND SOFT 0005 GREY SAND SOFT 0025 GREY
CAMBRIDGE TOWNSHIP
7190824 CON 05 011 2012-10-16 DO 28.8 23.9 23.9 21.9 FR 0085 CLAY SOFT 0060 BLUE CLAY SOFT 0074 GREY GRVL SOFT
0079 GREY LMSN HARD 0094
7196546 CAMBRIDGE TOWNSHIP 2012-10-16 NU
BRWN CL. 2 EY SAND ST L 011 EY
7202521 CAMBRIDGE TOWNSHIP 2013-05-02 DO 42.7 36.0 36.6 0.9 UT 0130 RWN CLAY 0020 GREY SAND STNS GRVL 0118 GR
LMSN 0140
BRWN CLAY SOFT 0003 BRWN SAND CLAY SOFT 0030
7206171 CAMBRIDGE TOWNSHIP 2013-07-04 TH 39.4 37.6 37.6 19.4 SU 0011 GREY CLAY SOFT 0119 GREY GRVL SOFT 0123 GREY SHLE
LYRD 0129
CAMBRIDGE TOWNSHIP
7207453 CON 08 010 2013-08-27 NU
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial

IR = Irrigation
OT = Other

< GEMTEC

CONSULTING ENGINEERS
AND SCIENTISTS

MN = Municipal
PS = Public

MO = Monitoring
ST = Livestock

MT = Monitoring and Test Hole NU = Not Used

TH = Test Hole

Report to: J.L. Richards & Associates Limited
GEMTEC Project: 100117.050 (November 2023)



MECP Online Well Database Summary (2-km Radius) (38 of 45)

Water Types and

Completion Well Bedrock Minimum
Water .
Bearing Zone

X Static Water
Date (yyyy- Use Depth Depth Casing

Levels (m)

Stratigraphic Layers (ft)

Township

mm-dd) (m) (m)
CAMBRIDGE TOWNSHIP

Depth (m)

Depths (ft)
BRWN CLAY SOFT 0015 BLUE CLAY SOFT 0025 GREY

2 2013-08-2 D 24. 15.2 15.1 . F 17 F 1
7207455 CON 08010 013-08-23 0 8 > > 3.9 R 0017FR 0019 SAND GRVL SOFT 0050 GREY LMSN HARD 0081
7210184 CAMBRIDGE TOWNSHIP 2013-08-19 DO 35.1 26.8 27.4 1.0 SU 0110 BRWN CLAY 0011 GREY CLAY 0026 GREY SAND CLAY
' ' ' ' 0088 GREY LMSN 0115
BRWN CLAY SOFT 0006 BRWN SAND SOFT 0012 GREY
CAMBRIDGE TOWNSHIP
7210653 CON 05010 2013-10-08 TH 33.3 30.3 30.3 20.3 FR 0006 CLAY SOFT 0094 GREY GRVL SOFT 0099 GREY LMSN
HARD 0109
BRWN CLAY SOFT 0002 BRWN SAND SOFT 0012 GREY
CAMBRIDGE TOWNSHIP
7210654 CON 05010 2013-10-09 TH 30.9 25.1 25.1 20.7 FR 0091 CLAY SAND SOFT 0077 GREY GRVL SOFT 0083 GREY
LMSN SHLE HARD 0101
7212486 CAMBRIDGE TOWNSHIP 2013-11-28 DO 6.0 6.5 1.7 FR 0006 BLCK LOAM 0001 YLLW SAND 0004 GREY SAND 0006
CON 05012 ’ ' ’ BLUE CLAY 0020
CAMBRIDGE TOWNSHIP BLCK LOAM 0001 YLLW SAND 0005 GREY SAND 0014
7213297 2013-12-07 DO 6.5 6.5 2.0 0007
CON 05012 BLUE CLAY 0021
7213298 CAMB?ODNGZ;?I\(I)NSHIP 2013-12-12 DO 6.1 6.1 2.3 FR 0008 BLCK 0001 YLLW SAND 0005 GREY SAND 0020
REY GRVL HARD 1 GREY GRVL SILT REY CLAY
7216087 CAMBRIDGE TOWNSHIP 2013-12-09 MT 3.3 1.2 G G 00016 G SILT 0003 6 ¢
HARD 0011
GREY GRVL HARD 0001 GREY GRVL SILT 0003 GREY CLAY
7216088 CAMBRIDGE TOWNSHIP 2013-12-09 MT 3.3 1.2
HARD 0011
GREY GRVL HARD 0001 GREY GRVL LOOS 0003 GREY
7216089 CAMBRIDGE TOWNSHIP 2013-12-09 MT 4.6 1.2
CLAY HARD 0015
7216090 CAMBRIDGE TOWNSHIP 2013-12-06 MT 4.6 1.5 BRWN FILL GRVL LOOS 0002 BRWN CLAY SILT SOFT 0005
GREY CLAY SILT SOFT 0015
BRWN FILL GRVL LOOS 0002 BRWN CLAY SILT SOFT 0005
7216091 CAMBRIDGE TOWNSHIP 2013-12-06 MT 3.1 1.2
GREY CLAY SILT SOFT 0010
7216092 CAMBRIDGE TOWNSHIP 2013-12-06 MT 49 1.8 BRWN FILL GRVL LOOS 0002 BRWN CLAY SILT SOFT 0006
) ) GREY CLAY SILT SOFT 0016
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole

< GEMTEC

CONSULTING ENGINEERS
AND SCIENTISTS

Report to: J.L. Richards & Associates Limited
GEMTEC Project: 100117.050 (November 2023)



MECP Online Well Database Summary (2-km Radius) (39 of 45)

Completion Well Bedrock Minimum . Water Types and
Water X Static Water X X .
Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)

Levels (m) Depths (ft)

Township Date (yyyy-
mm-dd) (m) (m) Depth (m)

Use

BRWN FILL GRVL LOOS 0002 BRWN CLAY SILT SOFT 0010

7216093  CAMBRIDGE TOWNSHIP  2013-12-06 MT 6.1 3.1 SRR L S SO G
BRWN FILL GRVL LOOS 0002 BRWN SILT SAND SOFT
7216094 CASSELMAN VILLAGE 2013-12-06 MT 6.1 3.1 0005 BRWN CLAY SILT SOFT 0010 GREY CLAY SILT SOFT
0020
BRWN FILL GRVL LOOS 0002 BRWN SILT SAND SOFT
7216095 CAMBRIDGE TOWNSHIP  2013-12-05 MT 5.2 2.1 0005 BRWN CLAY SILT SOFT 0007 GREY CLAY SILT SOFT
0017
BRWN FILL GRVL LOOS 0002 BRWN SILT SAND SOFT
7216096  CAMBRIDGE TOWNSHIP  2013-12-05 MT 4.6 1.5 0010 GREY CLAY SILT SOFT 0015
BRWN FILL GRVL LOOS 0002 BRWN SILT SAND SOFT
7216097 CASSELMAN VILLAGE 2013-12-05 MT 4.6 1.5
0010 GREY CLAY SILT SOFT 0015
CAMBRIDGE TOWNSHIP BRWN CLAY SILT HARD 0013 GREY CLAY SOFT 0083
7215564 CON 06 012 2013-12-21 bo 36.6 26.0 26.7 8.8 UT 0098 GREY GRVL STNS PCKD 0085 GREY LMSN LYRD 0120
YRR TGN YLLW SAND SOFT 0012 BRWN SAND SOFT 0027 GREY
7216305 2013-12-19 DO 46.1 36.7 36.7 20.3 FR 0005 CLAY SOFT 0091 GREY GRVL BLDR SOFT 0120 GREY

CON 06 015
LMSN HARD 0151

YLLW SAND SOFT 0012 BRWN SAND SOFT 0018 GREY
CAMBRIDGE TOWNSHIP
7216307 CON 06015 2013-12-10 DO 39.4 35.2 35.2 20.4 FR 0115 CLAY SOFT 0066 BRWN CLAY SOFT 0084 GREY GRVL
SOFT 0115 GREY LMSN HARD 0129
CAMBRIDGE TOWNSHIP
7220939 CON 08 006 2013-05-28
7221349  CAMBRIDGE TOWNSHIP  2013-10-16 NU
7225236  CAMBRIDGE TOWNSHIP ~ 2014-07-10 DO 28.8 21.2 21.2 6.6 FR 0004 RED CLAY SOFT 0011 GREY CLAY SOFT 0061 GREY GRVL
SAND SOFT 0070 GREY LMSN HARD 0094
7228283  CAMBRIDGE TOWNSHIP  2014-09-09 NU

BRWN SAND SOFT 0011 BLUE CLAY SOFT 0030 GREY
CAMBRIDGE TOWNSHIP

7233003 CON 05 011 2014-11-29 DO 67.3 19.1 19.1 19.3 FR 0075 CLAY SOFT 0062 GREY GRVL SHLE SOFT 0063 GREY LMSN
HARD 0221

AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial

IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used

OT = Other PS = Public ST = Livestock TH = Test Hole

G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (40 of 45)

Completion Well Bedrock Minimum . Water Types and
Water X Static Water X X .
Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)

Levels (m) Depths (ft)

Township Date (yyyy-
mm-dd) (m) (m) Depth (m)

Use

BRWN FILL SAND SOFT 0006 GREY CLAY SILT SOFT 0010

2 BRIDGE N 2014-11- M 4. 1.2
7233765  CAMBRIDGE TOWNSHIP 014-11-04 T 3 GREY CLAY SOFT 0014
BRWN FILL SAND SOFT 0005 GREY CLAY SILT SOFT 0010
7233766 ~ CAMBRIDGE TOWNSHIP 2014-11-04 MT 4.3 1.2
GREY CLAY SOFT 0014
7233767  CAMBRIDGE TOWNSHIP 2014-11-04 MT 9.1 7.6 BRWN FILL SAND SOFT 0005 GREY CLAY SILT SOFT 0010
GREY CLAY SOFT 0020 GREY CLAY SOFT 0030
BRWN FILL SAND SOFT 4 GREY CLAY SILT SOFT 001
7233768  CAMBRIDGE TOWNSHIP 2014-11-05 MT 4.3 1.2 > SOFT 0004 G ¢ SILT SOFT 0010
GREY CLAY SOFT 0014
7233769  CAMBRIDGE TOWNSHIP 2014-11-04 MT 43 1.2 BRWN FILL SAND SOFT 0005 GREY CLAY SILT SOFT 0010
' ' GREY CLAY SOFT 0014
BRWN FILL SAND SOFT 0005 GREY CLAY SILT SOFT 0010
7233770  CAMBRIDGE TOWNSHIP 2014-11-04 MT 4.3 1.2
GREY CLAY SOFT 0014
BRWN SAND 0003 BRWN CLAY SAND 0008 GREY CLAY
7234592 CAMBEIODNnggx\;NSHIP 2014-10-06 DO 12.2 6.1 6.7 11 UT 0028 SAND 0014 GREY GRVL SAND STNS 0020 GREY ROCK
0040

7234595 CASSELMAN VILLAGE 2014-12-03

BRWN CLAY SOFT 0005 BRWN SAND SOFT 0017 GREY
CAMBRIDGE TOWNSHIP

7235157 T 2014-12-15 DO 40.0 35.8 36.1 20.6 FR 0020 CLAY SOFT 0097 GREY SAND GRVL SOFT 0117 GREY SHLE
SOFT 0118 GREY LMSN HARD 0131
CAMBRIDGE TOWNSHIP BRWN CLAY SILT HARD 0009 GREY CLAY SOFT 0030
7240713 CON 08010 2015-04-01 bo 16.8 11.3 12.8 >-2 UT 0046 GREY GRVL SAND STNS 0037 BRWN SHLE LYRD 0055

7241827  CAMBRIDGE TOWNSHIP 2015-03-31 NU
7241828  CAMBRIDGE TOWNSHIP 2015-03-31 NU
7242486  CAMBRIDGE TOWNSHIP 2014-01-24

AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
& = GEMTEC Project: 100117.050 (November 2023)
LTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (41 of 45)

Completion Well Bedrock Minimum . Water Types and
X Water X Static Water X . .
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
CAMBRIDGE TOWNSHIP

7242590 CON 05013 2015-04-30 NU
BRWN SAND FILL DRY 0005 BRWN CLAY SILT 0016 GREY

724 AMBRIDGE TOWNSHIP 2015-01- MT 7. 4,

6058 ¢ GE TOWNS 015-01-09 6 6 CLAY SILT WBRG 0025
7246059 CAMBRIDGE TOWNSHIP 2015-01-09 MT 70 40 BLCK SAND FILL SOFT 0005 BRWN CLAY SILT SOFT 0011
’ ' BRWN CLAY SILT SOFT 0018 GREY CLAY SILT SOFT 0023

BRWN SAND SOFT 0006 BRWN CLAY SILT SOFT 0013

7246060 CAMBRIDGE TOWNSHIP 2015-07-09 MT 5.8 2.7
GREY CLAY SILT SOFT 0019
BRWN FILL HARD DRY 0004 BRWN CLAY SILT SOFT 0010

7246061 CAMBRIDGE TOWNSHIP 2015-07-09 MT 5.8 2.7 GREY CLAY SILT SOFT 0016 BRWN SAND GRVL HARD
0019

7246062 CAMBRIDGE TOWNSHIP 2015-07-09 MT 4.9 1.8 BRWN CLAY SILT SOFT 0010 GREY CLAY SILT WBRG 0016
GREY GRVL FILL HARD 0004 BRWN CLAY SILT SOFT 0012

7246063 CAMBRIDGE TOWNSHIP 2015-07-09 MT 6.1 3.1
GREY CLAY SILT SOFT 0020
BRWN SAND SOFT DRY 0002 BRWN SILT CLAY SOFT

7246064 CAMBRIDGE TOWNSHIP 2015-07-08 MT 5.8 2.8

0014 BRWN SILT CLAY SOFT 0019
7247457  CAMBRIDGE TOWNSHIP 2015-07-22 NU
CAMBRIDGE TOWNSHIP

7250093 2015-08-06 NU
CON 07011
CAMBRIDGE TOWNSHIP
7254734 2015-10-22 NU
CON 07 006
7263452 CASSELMAN VILLAGE 2015-07-08 MT 4.9 1.8 BRWN FILL LOOS 0005 BRWN SAND SILT LOOS 0016
BRWN CLAY SOFT 0006 GREY SAND SOFT 0018 GREY
CAMBRIDGE TOWNSHIP
7264618 CON 05 010 2016-05-18 DO 32.7 21.2 21.2 19.0 FR 0097 CLAY SOFT 0069 GREY GRVL BLDR HARD 0070 GREY
LMSN HARD 0107
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (42 of 45)

Completion Well Bedrock Minimum . Water Types and
X Water X Static Water X . .
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
7270088 CAMBRIDGE TOWNSHIP 2016-08-11 NU
CON 05010

7272762 CASSELMAN VILLAGE 2016-08-08 NU

CAMBRIDGE TOWNSHIP BRWN CLAY SAND SOFT 0007 GREY CLAY SOFT 0066
7272769 CON 05 2016-09-16 bo 77.9 21.2 21.2 GREY GRVL SOFT 0070 GREY LMSN HARD 0255

BLCK GRVL LOOS 0001 BRWN SAND SILT SOFT 0005

7273296 CAMBRIDGE TOWNSHIP 2016-09-20 MT 5.3

BRWN CLAY SOFT 0014 GREY CLAY SOFT 0017

GREY GRVL SAND LOOS 0001 GREY SAND SILT SOFT 0005
BRWN CLAY SOFT 0010 GREY CLAY SOFT 0014

BLCK GRVL LOOS 0001 BRWN SAND SOFT 0005 BRWN
CLAY SAND SOFT 0010 BRWN CLAY SOFT 0015

BLCK GRVL LOOS 0002 BRWN SAND SOFT 0008 GREY
CLAY SOFT 0015

BLCK GRVL LOOS 0001 BRWN SAND SILT SOFT 0006
GREY CLAY SOFT 0014

BLCK GRVL LOOS 0002 BLCK SILT SAND SOFT 0004
BRWN SAND SLTY SOFT 0006 GREY CLAY SOFT 0014

7273297  CAMBRIDGE TOWNSHIP 2016-09-20 MT 4.3

7273298  CAMBRIDGE TOWNSHIP  2016-09-20 MT 4.6

7273299  CAMBRIDGE TOWNSHIP  2016-09-09 MT 4.6

7273300 CAMBRIDGE TOWNSHIP 2016-09-19 MT 4.3

7273301  CAMBRIDGE TOWNSHIP 2016-09-19 MT 4.3

CASSELMAN VILLAGE CON

7274536 06011 2016-10-24 NU
7976556 CAMBRIDGE TOWNSHIP 2016-11-10 DO 34.8 3.3 23.3 20.7 FR 0089 BRWN SAND SOFT 0007 GREY CLAY SOFT 0077 GREY
CON 05011 ’ ' ' ' LMSN HARD 0114
7278385 CASSELMAN VILLAGE 2016-09-16
7285652 CAMBRIDGE TOWNSHIP 9016-06-22 DO 6.0 6.0 ER 0007 BRWN LOAM 0001 FSND SLTY 0005 SAND SLTY 0010
CON 05010 ) ) SAND SLTY 0016 CLAY SLTY 0020
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
7 - GEMTEC Project: 100117.050 (November 2023)
ONSULTING ENGINEERS

AND SCIENTISTS



MECP Online Well Database Summary (2-km Radius) (43 of 45)

Well
Depth

Bedrock Minimum
Depth Casing

Completion
Date (yyyy-

Water Types and

Water .
Bearing Zone

Use

Static Water
Levels (m)

Stratigraphic Layers (ft)

Township

CAMBRIDGE TOWNSHIP

mm-dd)

(m)

(m)

Depth (m)

Depths (ft)

BRWN CLAY SILT HARD 0012 GREY CLAY SOFT 0058

2 1 2017-05-1 D 25. 20.1 20.1 1 T 2
728800 CON 07012 017-05-15 0 >-6 0 0 > uT007 GREY GRVL SAND STNS 0066 GREY LMSN LYRD 0084
7289474 CAMBRIDGE TOWNSHIP
CASSELMAN VILLAGE CON BRWN CLAY 0011 GREY CLAY 0028 GREY GRVL SAND
7289694 07 008 2017-05-19 DO 15.2 10.7 11.3 0.8 UT 0040 0035 GREY ROCK 0050
CAMBRIDGE TOWNSHIP
7290825 2017-07-09 DO
CON 05010
7293967 CAMBRIDGE TOWNSHIP 2017-08-23 DO 16.8 12.2 12.2 5.0 UT 0049 BRWN CLAY SILT HARD 0013 GREY CLAY SILT SOFT 0040
CON 05 007 YLLW LMSN LYRD 0055
AMBRIDGE TOWNSHIP BRWN CLAY SILT HARD 0014 GREY CLAY SILT SOFT 2
7294647 ¢ GETO S 2017-08-26 DO 27.4 18.8 19.5 5.1 FR 0085 N S ool46 ¢ SILT SOFT 006
CON 07012 GREY LMSN LYRD 0090
7294920 CASSELMAN VILLAGE 2017-08-22 DO 30.9 24.8 24.8 19.1 FR 0021 BRWN SAND SOFT 0006 GREY CLAY SOFT 0068 GREY
’ ’ ' ’ GRVL SOFT 0081 GREY LMSN HARD 0101
CAMBRIDGE TOWNSHIP BRWN CLAY HARD 0015 GREY CLAY SOFT 0040 GREY
7299831 2017-10-31 DO 16.8 14.3 14.3 2.8 UT 0052
CON 08 007 GRVL PCKD 0047 GREY LMSN LYRD 0055
7299843 CASSELMAN VILLAGE 2017-11-10 NU
7306234 CASSELMAN VILLAGE 2017-12-09
CAMBRIDGE TOWNSHIP BRWN SAND GRVL SOFT 0019 GREY LMSN SHLE HARD
7313925 CON 06 008 2018-06-01 DO 15.1 5.8 6.1 3.7 FR 0007 0050
BRWN CLAY 0008 GREY CLAY 0045 BLUE CLAY 0067
CAMBRIDGE TOWNSHIP
7314891 CON 06014 2018-06-19 DO 30.5 24.7 25.3 8.4 UT 0081 UT 0095 GREY SAND 0077 GREY GRVL SAND 0081 GREY ROCK
0100
7314892 CASSELMAN VILLAGE 2018-06-15 DO 17.4 15.8 16.5 4.4 UT 0055 BRWN CLAY 0012 GREY CLAY 0035 GREY GRVL SAND
) ) ) ) 0052 GREY ROCK 0057
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial

IR = Irrigation
OT = Other

GEMTEC

CONSULTING ENGINEERS
AND SCIENTISTS

\ 4

MN = Municipal

PS = Public

MO = Monitoring
ST = Livestock

MT = Monitoring and Test Hole NU = Not Used

TH = Test Hole

Report to: J.L. Richards & Associates Limited
GEMTEC Project: 100117.050 (November 2023)



MECP Online Well Database Summary (2-km Radius) (44 of 45)

Completion Well Bedrock Minimum . Water Types and
Water X Static Water X . .
Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)

Township Date (yyyy-

Use Levels (m)

mm-dd)

CAMBRIDGE TOWNSHIP

(m)

(m)

Depth (m)

Depths (ft)

BRWN CLAY 0012 GREY CLAY 0035 GREY GRVL SAND

1 2018-06-1 D 17. 15. 16. 2 T
7314893 CON 07 007 018-06-13 [0} 7.4 5.8 6.5 4 UT 0055 0052 GREY ROCK 0057
CAMBRIDGE TOWNSHIP
7315350 2018-03-20 NU
CON 08 009
7319952 CAMBRIDGE TOWNSHIP 2018-08-29 DO 28.9 25.6 25.6 21.3 UT 0089 BRWN SAND SILT HARD 0018 GREY CLAY 0081 GREY
CLAY GRVL PCKD 0084 GREY SHLE 0095
BRWN SAND SILT 0014 GREY CLAY SOFT REY CLAY
7319953 CAMBRIDGE TOWNSHIP 2018-08-30 DO 28.9 27.1 27.1 21.1 UT 0089 > SILT0014 G ¢ SOFT 0083 G ¢
GRVL SILT 0089 GREY SHLE 0095
BRWN SAND SILT 0012 GREY CLAY SOFT 0092 GREY
7319958 CAMBRIDGE TOWNSHIP 2018-08-24 DO 33.5 28.0 28.0 21.4 uT
LMSN 0110
CAMBRIDGE TOWNSHIP BRWN SAND 0008 GREY CLAY SAND 0070 GREY GRVL
7320157 2018-10-04 DO 36.6 33.8 34.7 20.8 UT 0115
CON 06 015 SAND STNS 0111 GREY ROCK 0120
CAMBRIDGE TOWNSHIP BRWN SAND SILT HARD 0018 GREY CLAY SOFT 0078
7325495 CON 05 010 2018-12-05 po 36.6 26.4 274 20.6 T GREY GRVL SAND PCKD 0087 GREY SHLE LYRD 0120
CAMBRIDGE TOWNSHIP
7326129 CON 07013 2018-10-02 DO 6.1 6.1 14.0 UT 0020 BRWN LOAM 0001 BRWN CLAY 0012 GREY CLAY 0020
CAMBRIDGE TOWNSHIP BRWN LOAM 0001 YLLW SAND 0013 GREY CLAY 0071
7331235 2018-03-29 DO 39.6 33.2 34.1 19.8 UT 0109 UT 0128
CON 06 015 GREY GRVL SAND 0109 GREY ROCK 0130
7332472 CAMBRIDGE TOWNSHIP 2019-03-19 DO 76 8.2 29 UT 0003 BRWN LOAM 0001 BRWN SAND 0005 GREY SAND 0009
CON 05014 GREY CLAY 0025
7335343 CASSELMAN VILLAGE 2019-05-30 DO
7335344 CASSELMAN VILLAGE 2019-05-29 DO 17.4 17.1 17.7 2.7 0056 sggN CLAY 0008 BRWN SAND GRVL 0056 GREY ROCK
7335345 CASSELMAN VILLAGE 2019-05-09 NU
AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole

< GEMTEC

CONSULTING ENGINEERS
AND SCIENTISTS

Report to: J.L. Richards & Associates Limited
GEMTEC Project: 100117.050 (November 2023)



MECP Online Well Database Summary (2-km Radius) (45 of 45)

Completion Water Well Bedrock Minimum A Water Types and
Township Date (yyyy- Depth Depth Casing Bearing Zone Stratigraphic Layers (ft)
Use Levels (m)
mm-dd) (m) (m) Depth (m) Depths (ft)
7338005 CAMBRIDGE TOWNSHIP 2019-06-27 TH
CON 06 008

7339965 CASSELMAN VILLAGE 2019-06-14 DO
CAMBRIDGE TOWNSHIP

7340432 CON 07013 2019-08-19 DO 9.1 9.1 4.3 GS 0020 BRWN LOAM 0001 BRWN CLAY 0012 GREY CLAY 0030
CAMBRIDGE TOWNSHIP
7340433 2019-08-01 TH
CON 06 008
7347963 CAMBRIDGE TOWNSHIP 2019-11-27 DO 6.6 6.6 33 FR 0011 BLCK LOAM 0001 YLLW SAND 0007 GREY SAND 0011
CON 04010 BLUE CLAY 0022
CAMBRIDGE TOWNSHIP
7350346 CON 05012 2019-12-17 DO 5.5 5.5 3.0 FR 0010 BLCK LOAM 0001 YLLW SAND 0009 BLUE CLAY 0018
CAMBRIDGE TOWNSHIP
7360934 2020-06-11 NU
CON 0605
CAMBRIDGE TOWNSHIP BROWN SILT CLAY SAND 0010 GREY CLAY 0078 GREY
7372477 CON 05 010 2020-10-20 DO 29.0 27.1 27.1 21.1 UT 0092 SAND STNS GRAVEL 0089 GREY LMSN 0095

7409064 CASSELMAN VILLAGE 2021-11-02
7413821 CASSELMAN VILLAGE 2021-12-22
7413942  CAMBRIDGE TOWNSHIP 2021-12-16
7415255  CAMBRIDGE TOWNSHIP 2021-12-17
7418126 CASSELMAN VILLAGE 2022-04-22

AC = Cooling and A/C CO = Commercial DE = Dewatering DO = Domestic IN = Industrial
IR = Irrigation MN = Municipal MO = Monitoring MT = Monitoring and Test Hole NU = Not Used
OT = Other PS = Public ST = Livestock TH = Test Hole
G EMTE C Report to: J.L. Richards & Associates Limited
W == GEMTEC Project: 100117.050 (November 2023)
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APPENDIX C

Water Quality Monitoring Program Data

Report to: J.L. Richards & Associates Limited
GEMTEC Project: 100117.050 (January 22, 2024)



Parameter Name Sample Date

Value

Provincial Groundwater Monitoring Network

Units

W0000363-2 Exceedances

Qualifiers

Comments

Sample
Number

ODWAGQS (in
parameter
unit)

obwaQs
Objective

Type

Exceedance
(Yes/No)

Alkalinity; total
fixed endpt AN
Alkalinity; total Y
fixed endpt 2008-10-28
Alkalinity; total
fixed endpt ALY
Alkalinity; total
fixed endpt 2010-12-08
Alkalinity; total
fixed endpt AV
Alkalinity; total
fixed endpt 2012-06-12
Alkalinity; total
fixed endpt AVIER029
Alkalinity; total
fixed endpt 2013-10-21
Alkalinity; total
fixed endpt AVEATRYD
Alkalinity; total
fixed endpt 2015-11-24
Alkalinity; total
fixed endpt VAT
Alkalinity; total
fixed endpt 2017-10-18
Alkalinity; total
fixed endpt AV
Alkalinity; total
fixed endpt 2019-09-25
Aluminum 2007-09-21
Aluminum 2008-10-28
Aluminum 2009-10-20
Aluminum 2010-12-08
Aluminum 2011-11-10
Aluminum 2012-06-12
Aluminum 2012-10-25
Aluminum 2013-10-21
Aluminum 2014-11-05
Aluminum 2015-11-24
Aluminum 2016-11-23
Aluminum 2017-10-18
Aluminum 2018-11-01
Aluminum 2019-09-25
Aluminum 2021-11-11
Antimony 2007-09-21
Antimony 2008-10-28
Antimony 2009-10-20
Antimony 2010-12-08
Antimony 2011-11-10
Antimony 2012-06-12
Antimony 2012-10-25
Antimony 2013-10-21
Antimony 2014-11-05
Antimony 2015-11-24
Antimony 2016-11-23
Antimony 2017-10-18
Antimony 2018-11-01
Antimony 2019-09-25
Antimony 2021-11-11
Arsenic 2007-09-21
Arsenic 2008-10-28
Arsenic 2009-10-20
Arsenic 2010-12-08
Arsenic 2011-11-10
Arsenic 2012-06-12
Arsenic 2012-10-25
Arsenic 2013-10-21
Arsenic 2014-11-05
Arsenic 2015-11-24
Arsenic 2016-11-23
Arsenic 2017-10-18
Arsenic 2018-11-01
Arsenic 2019-09-25
Arsenic 2021-11-11
Barium 2007-09-21
Barium 2008-10-28
Barium 2009-10-20

4

AND SCIENTISTS

CONSULTING ENGINEERS

456

463

463

470

469

480

464

466

469

455

428

303

410

391

30

10.3
10.6

8.4

9.3
8.7

8.2

9.4
16.2
8.1

15.6
8.7

0.69
0.6

0.8

4.34
8.4

5.1

9.4
6.1

8.2
6.9

7.6
22

71

8.1
8.1

132

141
99.5

mg/L CaCO3

mg/L CaCO3

mg/L CaCO3

mg/L CaCO3

mg/L CaCO3
mg/L CaCO3

mg/L CaCO3
mg/L CaCO3

mg/L CaCO3
mg/L CaCO3

mg/L CaCO3
mg/L CaCO3
mg/L CaCO3
mg/L CaCO3
Ho/L

pa/L
pg/L

Hg/L

ua/L
pa/L

HMg/L

pa/L
pa/L
pa/L
pa/L

pa/L

pa/L
pa/L
pa/L

Mg/l

Hg/L
pa/L

Hg/L

pa/L
Hg/L

Hg/L

pa/L
pa/L
pa/L
pa/L

HMg/L

pa/L
pa/L
pa/L

Ho/L

pa/L
Mg/l

pa/L

pa/L
Hg/L

Hg/L

pa/L
pa/L
pa/L
HMg/L

Hg/L

HMg/L
Hg/L
pg/L

Ho/L

Mg/L
Hg/L

10

+/-1.10
+/-0.90

+/-1.40

+/-1.60
+/-1.50

+/-1.40

+/-1.60
+/-2.70
+/-1.30
+/-1.30

+/-2.60

+/-1.40
+/-2.40
DL=5ug/L

<0.1

+/-0.17
+/-0.18

+/-0.18

+/-0.18
+/-0.18

+/-0.20

+/-0.20
+/-0.20
+/-0.20
+/-0.20

+/-0.20

+/-0.20
+/-0.20
DL=0.5ug/L

0.1

+/-0.38
+/-1.00

+/-1.00

+/-1.80
+/-1.20

+/-1.60

+/-1.30
+/-1.20
+/-1.50
+/-0.60

+/-1.40

+/-1.60
+/-2.40
DL=1pg/L

1

+/-11.00
+/-8.00

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution; Calcium, Chloride
suspect

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution

Use with caution - Inconsistent
with other results

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution; Calcium, Chloride
suspect

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution

Use with caution - Inconsistent
with other results

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution; Calcium, Chloride
suspect

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution

Use with caution - Inconsistent
with other results

lonic balance > 5%, use with
caution;

lonic balance > 5%, use with
caution;

lonic balance > 5%, use with
caution; Calcium, Chloride
suspect

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution

Use with caution - Inconsistent
with other results

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution

10f7

CEL

MOE

MOE

MOE

MOE

MOE

MOE

MOE

MOE

MOE

MOE

MOE

MOE

MOE

CEL

MOE
MOE

MOE

MOE
MOE

MOE

MOE
MOE
MOE
MOE

MOE

MOE
MOE
LaSB

CEL

MOE
MOE

MOE

MOE
MOE

MOE

MOE
MOE
MOE
MOE

MOE

MOE
MOE
LaSB

CEL

MOE
MOE

MOE

MOE
MOE

MOE

MOE
MOE
MOE
MOE

MOE

MOE
MOE
LaSB

CEL

MOE
MOE

B07-29104-23

C164172-0006

C172419-0011

C182252-0003

C190404-0011

C194707-0001

C198481-0009

C207284-0002

C216232-0002

C225762-0002

C234976-0005

C243643-0003

C253968-0003

C261214-0001

B07-29104-23

C164172-0006
C172419-0011

C182252-0003

C190404-0011
C194707-0001

C198481-0009

C207284-0002
C216232-0002
C225762-0002
C234976-0005

C243643-0003

C253968-0003
C261214-0001
3759001

B07-29104-23

C164172-0006
C172419-0011

C182252-0003

C190404-0011
C194707-0001

C198481-0009

C207284-0002
C216232-0002
C225762-0002
C234976-0005

C243643-0003

C253968-0003
C261214-0001
3759001

B07-29104-23

C164172-0006
C172419-0011

C182252-0003

C190404-0011
C194707-0001

C198481-0009

C207284-0002
C216232-0002
C225762-0002
C234976-0005

C243643-0003

C253968-0003
C261214-0001
3759001

B07-29104-23

C164172-0006
C172419-0011

500

500

500

500

500

500

500

500

500

500

500

500

500

500

100

100
100

100

100
100

100

100
100
100
100

100

100
100
100

DO OO OO O (o2}

N
(¢)]

25
25

25

25
25

25
25

25
25

25

25
25
25

1000

1000
1000

oG

oG

0G

oG

0oG

oG

oG

0G

OG

oG

0G

oG

0oG

0G

oG

oG
oG

oG

oG
oG

IMAC

IMAC
IMAC

IMAC

IMAC
IMAC

IMAC

IMAC
IMAC
IMAC
IMAC

IMAC

IMAC
IMAC
IMAC

IMAC

IMAC
IMAC

IMAC

IMAC
IMAC

IMAC

IMAC
IMAC
IMAC
IMAC

IMAC

IMAC
IMAC
IMAC

MAC

MAC
MAC

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No
No

No

No
No

No

No
No
No
No

No

No
No
No

No

No
No

No

No
No

No

No
No
No
No

No

No
No
No

No

No
No

No

No
No

No

No
No
No
No

No

No
No
No

No

No

No

100117.050
December 2023



Parameter Name Sample Date

Value

Units

Provincial Groundwater Monitoring Network

W0000363-2 Exceedances

Qualifiers

Comments

Sample
Number

ODWAGQS (in
parameter

unit)

obwaQs
Objective

Type

Exceedance
(Yes/No)

Barium 2010-12-08
Barium 2011-11-10
Barium 2012-06-12
Barium 2012-10-25
Barium 2013-10-21
Barium 2014-11-05
Barium 2015-11-24
Barium 2016-11-23
Barium 2017-10-18
Barium 2018-11-01
Barium 2019-09-25
Barium 2021-11-11
Boron 2007-09-21
Boron 2008-10-28
Boron 2009-10-20
Boron 2010-12-08
Boron 2011-11-10
Boron 2012-06-12
Boron 2012-10-25
Boron 2013-10-21
Boron 2014-11-05
Boron 2015-11-24
Boron 2016-11-23
Boron 2017-10-18
Boron 2018-11-01
Boron 2019-09-25
Boron 2021-11-11
Cadmium 2007-09-21
Cadmium 2008-10-28
Cadmium 2009-10-20
Cadmium 2010-12-08
Cadmium 2011-11-10
Cadmium 2012-06-12
Cadmium 2012-10-25
Cadmium 2013-10-21
Cadmium 2014-11-05
Cadmium 2015-11-24
Cadmium 2016-11-23
Cadmium 2017-10-18
Cadmium 2018-11-01
Cadmium 2019-09-25
Cadmium 2021-11-11
Carbon; dls.solved 2008-10-28
organic
Carbon; d|§solved 2009-10-20
organic
Carbon; dis;olved 2010-12-08
organic
Carbon; dis;olved 2011-11-10
organic
Carbon; dls.solved 2012-06-12
organic
Carbon; d|§solved 2012-10-25
organic
Carbon; dls.solved 2013-10-21
organic
Carbon; d|§solved 2014-11-05
organic
Carbon; dls.solved 2015-11-24
organic
Carbon; d|§solved 2016-11-23
organic
Carbon; dls.solved 2017-10-18
organic
Carbon; d|§solved 2018-11-01
organic
Carbon; dls.solved 2019-09-25
organic
Carbon; d|§solved 2021-11-11
organic
Chloride 2007-09-21
Chloride 2008-10-28
Chloride 2009-10-20
Chloride 2010-12-08
Chloride 2011-11-10
‘ CONSULTING ENGINEERS

AND SCIENTISTS

93.9

88.5
79.5

941

92.5
89.3
89.2
85.2

251

136
132
82.7

78

76.2
81.3

74.2

74.6
66.6

76

71
72
85
74

116

87
64
81

0.02

o

OO O Oooo o

8.7

9.3

7.9

8.3

8.1

8.1

9.6

6.5

10.4

8.5

7.3

7.93

110

98.6
104

51.3

105

Hg/L

HMg/L
Hg/L

pg/L

Hg/L
pa/L
Hg/L
pa/L

Ho/L

Mo/L
Ho/L
pa/L

Ho/L

pa/L
Hg/L

pa/L

Hg/L
Mg/L

Ho/L

Mg/l
Hg/L
Mg/l
Ho/L

Mg/l

Hg/L
Mg/l
Ho/L

Mo/L

Hg/L
Mg/l

Ho/L

Mg/l
Ho/L

Mg/l

Hg/L
Mg/l
Hg/L
Mg/l

Ho/L

Mg/l
Ho/L
Mg/l

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

mg/L

mg/L

+/-15.10

+/-14.30
+/-12.80

+/-15.20

+/-15.00
+/-14.50
+/-14.50
+/-13.80

+/-41.00

+/-22.00
+/-31.00
DL=0.5pg/L

5

+/-11.60
+/-9.80

+/-13.60

+/-13.70
+/-12.30

+/-14.00

+/-13.00
+/-13.00
+/-16.00
+/-14.00

+/-21.00

+/-16.00
+/-24.00
DL=10ug/L

<5

+/-0.02
+/-0.13

+/-0.13

+/-0.13
+/-0.13

+/-0.10

+/-0.10
+/-0.10
+/-0.10
+/-0.10

+/-0.10

+-0.10
+-0.17
DL=0.5pg/L

DL=0.2mg/L

1

lonic balance > 5%, use with
caution; Calcium, Chloride
suspect

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution

Use with caution - Inconsistent
with other results

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution; Calcium, Chloride
suspect

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution

Use with caution - Inconsistent
with other results

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution; Calcium, Chloride
suspect

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution

Use with caution - Inconsistent
with other results

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution; Calcium, Chloride
suspect

lonic balance > 5%, use with
caution

lonic balance > 5%, use with
caution

Use with caution - Inconsistent
with other results

lonic balance > 5%, use with
caution;

lonic balance > 5%, use with
caution;

lonic balance > 5%, use with

caution; Calcium, Chloride
suspect

20f7

MOE

MOE
MOE

MOE

MOE
MOE
MOE
MOE

MOE

MOE
MOE
LaSB

CEL

MOE
MOE

MOE

MOE
MOE

MOE

MOE
MOE
MOE
MOE

MOE

MOE
MOE
LaSB

CEL

MOE
MOE

MOE

MOE
MOE

MOE

MOE
MOE
MOE
MOE

MOE

MOE
MOE
LaSB

MOE

MOE

MOE

MOE

MOE

MOE

MOE

MOE

MOE

MOE

MOE

MOE

MOE

LaSB

CEL

MOE
MOE

MOE

MOE

C182252-0003

C190404-0011
C194707-0001

C198481-0009

C207284-0002
C216232-0002
C225762-0002
C234976-0005

C243643-0003

C253968-0003
C261214-0001
3759001

B07-29104-23

C164172-0006
C172419-0011

C182252-0003

C190404-0011
C194707-0001

C198481-0009

C207284-0002
C216232-0002
C225762-0002
C234976-0005

C243643-0003

C253968-0003
C261214-0001
3759001

B07-29104-23

C164172-0006
C172419-0011

C182252-0003

C190404-0011
C194707-0001

C198481-0009

C207284-0002
C216232-0002
C225762-0002
C234976-0005

C243643-0003

C253968-0003
C261214-0001
3759001

C164172-0006

C172419-0011

C182252-0003

C190404-0011

C194707-0001

C198481-0009

C207284-0002

C216232-0002

C225762-0002

C234976-0005

C243643-0003

C253968-0003

C261214-0001

3759001

B07-29104-23

C164172-0006
C172419-0011

C182252-0003

C190404-0011

1000

1000
1000

1000

1000
1000
1000
1000

1000

1000
1000
1000

5000

5000
5000

5000

5000
5000

5000

5000
5000
5000
5000

5000

5000
5000
5000

g oo o0 oot og O

o

250

250
250

250

250

MAC

MAC
MAC

MAC

MAC
MAC
MAC
MAC

MAC

MAC
MAC
MAC

IMAC

IMAC
IMAC

IMAC

IMAC
IMAC

IMAC

IMAC
IMAC
IMAC
IMAC

IMAC

IMAC
IMAC
IMAC

MAC

MAC
MAC

MAC

MAC
MAC

MAC

MAC
MAC
MAC
MAC

MAC

MAC
MAC
MAC

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO

AO
AO

AO

AO

No

No
No

No

No
No
No
No

No

No
No
No

No

No
No

No

No
No

No

No
No
No
No

No

No
No
No

No

No
No

No

No
No

No

No
No
No
No

No

No
No
No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No
No

No

No
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Parameter Name Sample Date

Value

Units

Provincial Groundwater Monitoring Network

W0000363-2 Exceedances

Qualifiers

Comments

Sample
Number

ODWAGQS (in
parameter

unit)

obwaQs
Objective

Type

Exceedance
(Yes/No)

Chloride 2012-06-12
Chloride 2012-10-25
Chloride 2013-10-21
Chloride 2014-11-05
Chloride 2015-11-24
Chloride 2016-11-23
Chloride 2017-10-18
Chloride 2018-11-01
Chloride 2019-09-25
Chloride 2021-11-11
Chromium 2007-09-21
Chromium 2008-10-28
Chromium 2009-10-20
Chromium 2010-12-08
Chromium 2011-11-10
Chromium 2012-06-12
Chromium 2012-10-25
Chromium 2013-10-21
Chromium 2014-11-05
Chromium 2015-11-24
Chromium 2016-11-23
Chromium 2017-10-18
Chromium 2018-11-01
Chromium 2019-09-25
Chromium 2021-11-11
Copper 2007-09-21
Copper 2008-10-28
Copper 2009-10-20
Copper 2010-12-08
Copper 2011-11-10
Copper 2012-06-12
Copper 2012-10-25
Copper 2013-10-21
Copper 2014-11-05
Copper 2015-11-24
Copper 2016-11-23
Copper 2017-10-18
Copper 2018-11-01
Copper 2019-09-25
Copper 2021-11-11
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Provincial Groundwater Monitoring Network
W0000363-2 Exceedances

ODWQS (in ODWQS

Parameter Name Sample Date Value Units Qualifiers Comments Sample parameter  Objective R e acs
Number . (Yes/No)
unit) Type
Hardness 2018-11-01 | 640 mg/L MOE | C253968-0003 500 oG’ Yes
Hardness 2019-09-25 | 640 mg/L MOE | C261214-0001 500 oG’ Yes
Hardness 2021-11-11 | 376 mgll | DL=0.2mg/L LaSB 3759001 500 oG’ No
Iron 2007-09-21 | 11100 gL 5 lonic ba'a”(f:ujifnﬁ” use with CEL | B07-29104-23 300 AO Yes
. ! .
Iron 2008-10-28 | 7420 ug/L +/-460.00 | 'onic ba'a”(‘f:u:ijn/‘” usewith | voe | ctea172-0006 300 AO Yes
Iron 2009-10-20 | 15000 gL +/-2700.00 MOE | C172419-0011 300 AO Yes
lonic balance > 5%, use with
Iron 2010-12-08 | 13000 ug/L +/-3600.00 | caution; Calcium, Chloride MOE | c182252-0003 300 AO Yes
suspect
Iron 2011-11-10 | 16700 gL +/-4600.00 MOE | C190404-0011 300 AO Yes
. . .
Iron 2012-06-12 | 14400 g/l +/-4000.00 | '°onic ba'a”(‘f:u:ijn/‘” use with | o | c194707-0001 300 AO Yes
Iron 2012-10-25 | 15900 ug/L +-3900.00 | 'on ba'a”(f:ujifnﬁ” usewith 1 mMoe | c19es481-0009| 300 AO Yes
Iron 2013-10-21 | 13900 g/l +/-3400.00 MOE | C207284-0002 300 AO Yes
Iron 2014-11-05 | 16100 g/l +/-3900.00 MOE | C216232-0002 300 AO Yes
Iron 2015-11-24 | 17300 g/l +/-4200.00 MOE | C225762-0002 300 AO Yes
Iron 2016-11-23 | 17800 g/l +/-4300.00 MOE | C234976-0005 300 AO Yes
Iron 2017-10-18 | 38700 ug/L +1-9400.00 | USe with caution - Inconsistent | - yqe | co43643-0003| 300 AO Yes
with other results
Iron 2018-11-01 | 21700 gL +/-5300.00 MOE | C253968-0003 300 AO Yes
Iron 2019-09-25 | 28100 g/l +/-12200 MOE | C261214-0001 300 AO Yes
Iron 2021-11-11 | 12200 g/l DL=30ug/L LaSB 3759001 300 AO Yes
. . .
Lead 2007-09-21 g/l <0.02 20l ba'a”(‘f:u:ijn/‘” UEDTII CEL | B07-29104-23 10 MAC?2 No
Lead 2008-10-28 | 0.1 ug/L +-010 | lomic ba'a”(f:ujifnﬁ” usewith 1 moe | c164172-0006 10 MAC? No
Lead 2009-10-20 0 g/l +/-0.16 MOE | C172419-0011 10 MAC? No
lonic balance > 5%, use with
Lead 2010-12-08 0 ug/L +-0.16 caution; Calcium, Chloride MOE | c182252-0003 10 MAGC? No
suspect
Lead 2011-11-10 | 0.1 Hg/L +/-0.16 MOE | C190404-0011 10 MAC? No
Lead 2012-06-12 0 gL +-0.16 lonic ba'a”(f:ujifnﬁ” usewith 1 o | c194707-0001 10 MAC? No
. ! .
Lead 2012-10-25 | 0.1 Hg/L +/-0.10 20l ba'a”(‘f:u:ijn/‘” use with | viog | c198481-0009 10 MAC? No
Lead 2013-10-21 | 0.1 ug/L +/-0.10 MOE | C207284-0002 10 MAC? No
Lead 2014-11-05 0 g/l +/-0.10 MOE | C216232-0002 10 MAC? No
Lead 2015-11-24 0 gL +/-0.10 MOE | C225762-0002 10 MAC? No
Lead 2016-11-23 | 0.1 Hg/L +/-0.10 MOE | C234976-0005 10 MAC? No
Use with caution - Inconsistent 2
Lead 2017-10-18 | 0.2 ug/L +/-0.10 it offar resulte MOE | C243643-0003 10 MAC No
Lead 2018-11-01 0 g/l +/-0.10 MOE | C253968-0003 10 MAC? No
Lead 2019-09-25 0 gL +-0.17 MOE | C261214-0001 10 MAC? No
Lead 2021-11-11 g/l DL=0.5ug/L LaSB 3759001 10 MAC? No
Manganese 2007-09-21 | 6490 gL 1 lonic ba'a”(f:ujifnﬁ” use with CEL | B07-29104-23 50 AO Yes
. ! .
Manganese | 2008-10-28 | 5850 ug/L +/-440,00 | 'omie ba'a”(faeuzoi./‘” usewith | moe | c164172-0006 50 AO Yes
Manganese 2009-10-20 | 4700 gL +/-470.00 MOE | C172419-0011 50 AO Yes
lonic balance > 5%, use with
Manganese 2010-12-08 5210 pg/L +/-490.00 caution; Calcium, Chloride MOE C182252-0003 50 AO Yes
suspect
Manganese 2011-11-10 | 4960 gL +/-460.00 MOE | C190404-0011 50 AO Yes
. . .
Manganese 2012-06-12 | 4740 g/l +/-440.00 | 'onic ba'a”(‘f:u:ijn/‘” use with | o | c194707-0001 50 AO Yes
Manganese | 2012-10-25 | 5000 ug/L +-470.00 | 'onc ba'a”(f:ujifnﬁ” usewith 1 Moe | c198481-0009 50 AO Yes
Manganese 2013-10-21 | 4980 ug/L +/-470.00 MOE | C207284-0002 50 AO Yes
Manganese 2014-11-05 | 5250 g/l +/-490.00 MOE | C216232-0002 50 AO Yes
Manganese 2015-11-24 | 5380 ug/L +/-510.00 MOE | C225762-0002 50 AO Yes
Manganese 2016-11-23 | 5080 g/l +/-480.00 MOE | C234976-0005 50 AO Yes
Manganese | 2017-10-18 | 11800 ug/L +/-1100.00 | USe with caution - Inconsistent | - yqe | ¢243643-0003 50 AO Yes
with other results
Manganese 2018-11-01 | 6830 gL +/-640.00 MOE | C253968-0003 50 AO Yes
Manganese 2019-09-25 | 7100 ug/L +/-1810.00 MOE | C261214-0001 50 AO Yes
Manganese 2021-11-11 4150 Mg/l DL=0.5ug/L LaSB 3759001 50 AO Yes
! : . . .
HTEFEN 2008-10-28 | 0.39 mg/L lonic balance > 5%, use with | \ine | 1641720006 10 MAC No
nitrate+nitrite caution
mt’:':t’:fr‘:;‘n o | 2009-10-20 | 0.05 mg/L <= MOE | c172419-0011 10 MAC No
Nitrogen: lonic balance > 5%, use with
nitratefnitr’ite 2010-12-08 0.05 mg/L <=W caution; Calcium, Chloride MOE C182252-0003 10 MAC No
suspect
mt’:':t’:fr‘:;‘n o | 2011-11-10 | 0.06 mg/L <T MOE | C190404-0011 10 MAC No
; _ . . .
HTEFEN 2012-06-12 | 0.18 mg/L <T lonic balance > 5%, use with | ;e | 51947070001 10 MAC No
nitrate+nitrite caution
Nitrogen; 2012-10-25 | 1.1 mg/L <TE lonic balance > 5%, use with | yiog | c198481-0009 10 MAC No
nitrate+nitrite caution
Nitrogen;
o | 2013-10-21 | 0.105 mg/L MOE | C207284-0002 10 MAC No
mt’:':t’:fr‘:;‘n | 2014-11-05 | 0.043 mg/L <T MOE | c216232-0002 10 MAC No
mt';‘:t’:fr‘:[‘n o | 2015-11-24 | 0.253 mg/L MOE | C225762-0002 10 MAC No
mt’:':t’:fr‘:;‘n o | 2016-11-23 | 0.02 mg/L <= MOE | C234976-0005 10 MAC No
HTEFE 2017-10-18 | 0.02 mg/L <=y | Usewith caution - Inconsistent | e | 5243643.0003 10 MAC No
nitrate+nitrite with other results
mt’:':t’:fr‘:;‘n | 20181101 | 0.2 mg/L <=W MOE | C253968-0003 10 MAC No
mt';‘:t’:fr‘:[‘n o | 20190925 | 0.084 mg/L <T MOE | C261214-0001 10 MAC No
mt’:':t’:fr‘:;‘n o | 20211111 | 0.0 mg/L DL=0.04mg/ LaSB 3759001 10 MAC No
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Provincial Groundwater Monitoring Network
W0000363-2 Exceedances

ODWQS (in ODWQS
parameter  Objective
unit) Type

Exceedance
(Yes/No)

Sample
Number

Parameter Name Sample Date Value Units Qualifiers Comments

: - .
Nitrogen: nitrite | 2007-09-21 mg/L <0.1 20l ba'a”(‘f:u:ijn/‘” UEDTII CEL | B07-29104-23 1 MAC No
Nitrogen; nitrite | 2008-10-28 | 0.047 mg/L lonic ba'a”(f:ujifnﬁ” usewith | viog | c164172-0006 1 MAC No
Nitrogen: nitrite | 2009-10-20 | 0.005 mg/L <=W MOE | C172419-0011 1 MAC No

lonic balance > 5%, use with
Nitrogen; nitrite | 2010-12-08 | 0.02 mg/L <T caution; Calcium, Chloride MOE | C182252-0003 1 MAC No
suspect
Nitrogen: nitrite | 2011-11-10 | 0.055 mg/L MOE | C190404-0011 1 MAC No
Nitrogen; nitrite | 2012-06-12 | 0.027 mg/L lonic ba'a”(f:ujifnﬁ” usewith 1 o | c194707-0001 1 MAC No
. ! .
Nitrogen: nitrite | 2012-10-25 | 0.15 mg/L <TE 20l ba'a”(‘f:u:ijn/‘” usewith | viog | c198481-0009 1 MAC No
Nitrogen; nitrite | 2013-10-21 | 0.019 mg/L MOE | C207284-0002 1 MAC No
Nitrogen: nitrite | 2014-11-05 | 0.008 mg/L MOE | C216232-0002 1 MAC No
Nitrogen; nitrite | 2015-11-24 | 0.026 mg/L MOE | C225762-0002 1 MAC No
Nitrogen: nitrite | 2016-11-23 | 0.012 mg/L MOE | C234976-0005 1 MAC No
Nitrogen; nitrite | 2017-10-18 | 0.012 mg/L Use with caution - Inconsistent | - \i5e | 6243643-0003 1 MAC No
with other results
Nitrogen; nitrite | 2018-11-01 | 0.011 mg/L MOE | C253968-0003 1 MAC No
Nitrogen; nitrite | 2019-09-25 | 0.003 mg/L <T MOE | C261214-0001 1 MAC No
Nitrogen; nitrite 2021-11-11 0.011 mg/L DL=0.001mg LaSB 3759001 1 MAC No
Selenium 2007-09-21 | 0.9 ng/L 0.2 lonic ba'a”(f:ujifnﬁ” use with CEL | B07-29104-23 10 MAC No
. ! .
Selenium 2008-10-28 0 g/l +/-1.00 20l ba'a”(‘f:u:ijn/‘” use with | vioe | c164172-0006 10 MAC No
Selenium 2009-10-20 | 0.4 ug/L +/-0.50 MOE | C172419-0011 10 MAC No
lonic balance > 5%, use with
Selenium 2010-12-08 0.2 pg/L +/-0.50 caution; Calcium, Chloride MOE C182252-0003 10 MAC No
suspect
Selenium 2011-11-10 | 0.3 ug/L +/-0.50 MOE | C190404-0011 10 MAC No
. . .
Selenium 2012-06-12 | 0.2 ng/L +/-0.50 20l ba'a”(‘f:u:ijn/‘” use with | Vo | c194707-0001 10 MAC No
Selenium 2012-10-25 1 gL +/-0.40 lonic ba'a”(f:ujifnﬁ” usewith | vioe | c198481-0009 10 MAC No
Selenium 2013-10-21 | 0.2 Hg/L +/-0.40 MOE | C207284-0002 10 MAC No
Selenium 2014-11-05 | 0.7 ug/L +/-0.40 MOE | C216232-0002 10 MAC No
Selenium 2015-11-24 | 0.2 Hg/L +/-0.40 MOE | C225762-0002 10 MAC No
Selenium 2016-11-23 | 0.2 ug/L +/-0.40 MOE | C234976-0005 10 MAC No
Selenium 2017-10-18 | 0.3 Hg/L +1-0.40 | Usewith caution - Inconsistent | o | 5o43643-0003 10 MAC No
with other results
Selenium 2018-11-01 | 0.2 ug/L +/-0.40 MOE | C253968-0003 10 MAC No
Selenium 2019-09-25 0 g/l +/-1.67 MOE | C261214-0001 10 MAC No
Selenium 2021-11-11 gL DL=5pg/L LaSB 3759001 10 MAC No
. . .
Sodium 2007-09-21 | 68.2 mg/L 0.2 e ba'a”(‘f:u:ijn/‘” LD CEL | B07-29104-23 200 AO® No
Sodium 2008-10-28 | 74.1 mg/L lonic ba'a”(f:ujifnﬁ” usewith 1 moe | c1e4172-0006| 200 AO® No
Sodium 2009-10-20 | 71 mg/L MOE | C172419-0011 200 AO® No
lonic balance > 5%, use with
Sodium 2010-12-08 | 61.7 mg/L caution; Calcium, Chloride MOE | C182252-0003 200 AO® No
suspect
Sodium 2011-11-10 | 73 mg/L +/-11 MOE | C190404-0011 200 AO® No
Sodium 2012-06-12 | 635 mg/L +-9.5 lonic ba'a”(f:ujifnﬁ” usewith 1 o | c194707-0001 200 AO® No
. ! .
Sodium 20121025 | 74 mg/L +/-7.4 lonic ba'a”(‘f:u:ijn/‘” usewith 1 mMoe | c19s481-0000| 200 AO® No
Sodium 2013-10-21 | 69.8 mg/L +-7.0 MOE | C207284-0002 200 AO® No
Sodium 2014-11-05 | 72.9 mg/L +/-7.3 MOE | C216232-0002 200 AO® No
Sodium 2015-11-24 | 60 mg/L MOE | C225762-0002 200 AO® No
Sodium 2016-11-23 | 80.5 mg/L +/-8.1 MOE | C234976-0005 200 AO® No
Sodium 2017-10-18 | 204 mg/L +-20 | Usewith caution - Inconsistent | \i5e | co43643-0003| 200 A? Yes
with other results
Sodium 2018-11-01 | 158 mg/L +/-16 MOE | C253968-0003 200 AO® No
Sodium 2019-09-25 | 160 mg/L +/-16 MOE | C261214-0001 200 AO® No
Sodium 2021-11-11 | 137 mg/ll  |DL=0.02mg/L| LaSB 3759001 200 AO® No
Sulphate 2007-09-21 8 mg/L 1 lonic ba'a”(f:ujifnﬁ” use with CEL | B07-29104-23 500 AO* No
. X .
Sulphate 2008-10-28 | 14.8 mg/L lonic ba'a”(‘f:u:ijn/‘” usewith | moe | c1e4172-0006| 500 AO* No
Sulphate 2009-10-20 | 7.6 mg/L MOE | C172419-0011 500 AO* No
lonic balance > 5%, use with
Sulphate 2010-12-08 22.3 mg/L caution; Calcium, Chloride MOE | C182252-0003 500 AO* No
suspect
Sulphate 2011-11-10 | 10.1 mg/L MOE | C190404-0011 500 AO* No
. . .
Sulphate 2012-06-12 | 19.9 mg/L e ba'a”(‘f:u:ijn/‘” usewith 1 yioe | c194707-0001 500 AO* No
Sulphate 2012-10-25 | 15.9 mg/L lonic ba'a”(f:ujifnﬁ” usewith 1 Moe | c19es481-0009| 500 AO* No
Sulphate 2013-10-21 | 28.5 mg/L MOE | C207284-0002 500 AO* No
Sulphate 2014-11-05 | 17 mg/L MOE | C216232-0002 500 AO* No
Sulphate 2015-11-24 | 30.5 mg/L MOE | C225762-0002 500 AO* No
Sulphate 2016-11-23 | 21.2 mg/L MOE | C234976-0005 500 AO* No
Sulphate 2017-10-18 | 122 mg/L Use with caution - Inconsistent | - yiqe | c243643-0003| 500 AO* No
with other results
Sulphate 2018-11-01 | 83.9 mg/L MOE | C253968-0003 500 AO* No
Sulphate 2019-09-25 | 44.4 mg/L MOE | C261214-0001 500 AO* No
Sulphate 2021-11-11 | 26.5 mgll | DL=0.1mg/L LaSB 3759001 500 AO* No
. . .
Uranium 2007-09-21 | 1.06 ng/L 0.05 20l ba'a”(‘f:u:ijn/‘” UEDTII CEL | B07-29104-23 20 MAC No
Uranium 2008-10-28 | 1.75 ug/L +/-0.14 lonic ba'a”(f:ujifnﬁ” usewith | viog | c164172-0006 20 MAC No
Uranium 2009-10-20 | 05 Hg/L +/-0.18 MOE | C172419-0011 20 MAC No
lonic balance > 5%, use with
Uranium 2010-12-08 | 0.7 ug/L +/-0.18 caution; Calcium, Chloride MOE | C182252-0003 20 MAC No
suspect
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Provincial Groundwater Monitoring Network
W0000363-2 Exceedances

ODWQS (in ODWQS

Parameter Name Sample Date Value Units Qualifiers Comments Sample parameter  Objective e
Number . (Yes/No)
unit) Type
Uranium 2011-11-10 | 0.5 Hg/L +/-0.18 MOE | C190404-0011 20 MAC No
Uranium 2012-06-12 | 0.6 ng/L +/-0.18 lonic ba'a”(f:ujifnﬁ” usewith 1 o | c194707-0001 20 MAC No
. X .
Uranium 20121025 | 0.6 ug/L +-020 | lone ba'a”(‘f:u:ijnA” usewith | voe | c198481-0009 20 MAC No
Uranium 2013-10-21 | 0.7 ug/L +/-0.20 MOE | C207284-0002 20 MAC No
Uranium 2014-11-05 | 0.6 Hg/L +/-0.20 MOE | C216232-0002 20 MAC No
Uranium 2015-11-24 | 04 ug/L +/-0.20 MOE | C225762-0002 20 MAC No
Uranium 2016-11-23 | 0.6 Hg/L +/-0.20 MOE | C234976-0005 20 MAC No
Uranium 2017-10-18 | 04 ug/L +-020 | Usewith caution-Inconsistent | yqe | cr43643-0003) 20 MAC No
with other results
Uranium 2018-11-01 | 0.3 Hg/L +/-0.20 MOE | C253968-0003 20 MAC No
Uranium 2019-09-25 | 0.3 ug/L +-0.17 MOE | C261214-0001 20 MAC No
Uranium 2021-11-11 g/l DL=0.5ug/L LaSB 3759001 20 MAC No
Zinc 2007-09-21 gL <5 lonic ba'a”(f:ujifnﬁ” use with CEL | B07-29104-23 5000 AO No
. X .
Zinc 2008-10-28 | 5.5 ug/L +-040 | lonc ba'a”(‘f:u:ijnA” usewith | voe | c164172-0006| 5000 AO No
Zinc 2009-10-20 | 3.5 ug/L +/-0.49 MOE | C172419-0011 5000 AO No
lonic balance > 5%, use with
Zinc 2010-12-08 1.5 pg/L +/-0.49 caution; Calcium, Chloride MOE C182252-0003 5000 AO No
suspect
Zinc 2011-11-10 | 1.3 ug/L +/-0.49 MOE | C190404-0011 5000 AO No
. . .
Zinc 2012-06-12 | 1.1 Hg/L +/-0.49 20l ba'a”(‘f:u:ijnA” use with | viog | c194707-0001 5000 AO No
Zinc 2012-10-25 | 2.3 ug/L +/-0.70 lonic ba'a”(f:ujifnﬁ” usewith | viog | c19s481-0000| 5000 AO No
Zinc 2013-10-21 | 3.3 Hg/L +/-0.70 MOE | C207284-0002| 5000 AO No
Zinc 2014-11-05 | 35 ug/L +/-0.70 MOE | C216232-0002| 5000 AO No
Zinc 2015-11-24 | 1.1 Hg/L +/-0.70 MOE | c225762-0002| 5000 AO No
Zinc 2016-11-23 1 g/l +/-0.70 MOE | C234976-0005| 5000 AO No
Zinc 2017-10-18 | 7 ug/L +-0.90 | Usewith caution - Inconsistent | yqe | c243643-0003| 5000 AO No
with other results
Zinc 2018-11-01 | 35 ug/L +/-0.70 MOE | C253968-0003| 5000 AO No
Zinc 2019-09-25 | 05 Hg/L +/-0.67 MOE | C261214-0001 5000 AO No
Zinc 2021-11-11 2 g/l DL=2pg/L LaSB 3759001 5000 AO No
. . .
pH 2007-09-21 | 6.8 none 0 e ba'a”(‘f:u:ijnA” usewith | g | Bo7-29104-23| 6.5-85 0G No
pH 2008-10-28 | 7.62 none lonic ba'a”(f:ujifnﬁ” usewith | vioe | c164172-0006| 6585 0G No
pH 2009-10-20 | 7.43 none MOE | C172419-0011| 6.5-85 0G No
lonic balance > 5%, use with
pH 2010-12-08 | 7.78 none caution; Calcium, Chloride MOE | C182252-0003| 6.5-8.5 0G No
suspect
pH 2011-11-10 | 8.32 none MOE | C190404-0011| 6.5-85 0G No
pH 2012-06-12 | 7.22 none lonic ba'a”(f:ujifnﬁ” usewith | vioe | c194707-0001| 6585 0G No
. ! .
pH 2012-10-25 | 7.36 none e ba'a”(‘f:u:ijnA” usewith | yiop | c198481-0009| 6.5-85 0G No
pH 2013-10-21 | 7.67 none MOE | C207284-0002| 6.5-8.5 0G No
pH 2014-11-05 | 7.52 none MOE | c216232-0002| 6.5-85 0G No
pH 2015-11-24 | 7.45 none MOE | C225762-0002| 6.5-8.5 0G No
pH 2016-11-23 | 7.78 none MOE | C234976-0005| 6.5-85 0G No
pH 2017-10-18 | 7.54 none Use with caution - Inconsistent | * \ioe | c243643-0003|  6.5-8.5 0G No
with other results
pH 2018-11-01 | 7.22 none MOE | C253968-0003| 6.5-85 0G No
pH 2019-09-25 | 7.5 none MOE | C261214-0001| 6.5-8.5 0G No
pH 2021-11-11 | 7.16 none DL=N/A LaSB 3759001 6.5-8.5 0G No
dichlorlfenzene 2012-06-12 | 0.05 ng/L <= lonic ba'a”(f:ujifnﬁ” usewith I yioe | c194707-0001 200 MAC No
. X .
1,2-dichloroethane | 2012-06-12 | 0.05 ug/L <=W lonic ba'ansgu:ijnﬂ” usewith | o | c194707-0001 5 IMAC No
14 2012-06-12 | 0.25 ng/L <T lonic balance > 5%, use with | - \\ne | c194707-0001 5 MAC No
dichlorobenzene caution
- . X .
EEAE 2012-06-12 | 0.05 Hg/L <MDL lonic balance > 5%, use with | \1oe | ¢194707-0001 100 MAC No
tetrachlorophenol caution
246 2012-06-12 | 0.05 ng/L <MDL lonic balance > 5%, use with | - \\ne | c194707-0001 5 MAC No
trichlorophenol caution
. X .
2,4-dichlorophenol | 2012-06-12 | 0.1 Hg/L <MDL 20l ba'a”(‘f:u:ijnA” use with | viog | c194707-0001 900 MAC No
Alachlor 2012-06-12 | 100 ng/L <=W lonic ba'a”(f:ujifnﬁ” usewith | o | c194707-0001 5000 IMAC No
Alkalinity 2021-11-11 | 437 | mg/L as Ca |DL=1mg/L Ca LaSB 3759001 500 0G No
Azinphos-methyl | 2012-06-12 | 0.1 ng/L <MDL lonic ba'a”(f:ujifnﬁ” usewith 1 o | c194707-0001 20 MAC No
. X .
Benzene 2012-06-12 | 0.05 Hg/L <=W 20l ba'a”(‘f:u:ijnA” use with | viog | c194707-0001 1 MAC No
Bromoxynil 2012-06-12 | 0.05 ng/L <MDL lonic ba'a”(f:ujifnﬁ” usewith 1 o | c194707-0001 5 IMAC No
. X .
Carbaryl 2012-06-12 | 0.2 ug/L <MDL e ba'a”(‘f:u:ijnA” usewith 1 yioe | c194707-0001 90 MAC No
Carbofuran 2012-06-12 | 05 ug/L <MDL lonic ba'a”(f:ujifnﬁ” usewith | o | c194707-0001 90 MAC No
. X .
tetf;irhblg: s | 2012:08-12 [ 02 Hg/L <=W Ene ba'a”(‘f:u:ijnA” usewith | o | c194707-0001 2 MAC No
Chlorpyrifos 2012-06-12 | 0.1 ng/L <MDL lonic ba'a”(f:ujifnﬁ” usewith 1 o | c194707-0001 90 MAC No
. X .
Diazinon 2012-06-12 | 0.5 Hg/L <MDL 20l ba'a”(‘f:u:ijnA” usewith | viog | c194707-0001 20 MAC No
Dicamba 2012-06-12 | 0.05 ng/L <MDL lonic ba'a”(f:ujifnﬁ” usewith 1 o | c194707-0001 120 MAC No
. X .
Dichloromethane | 2012-06-12 | 0.2 ug/L <=W lonic ba'ansgu:ijnﬂ” usewith | o | c194707-0001 50 MAC No
Diclofop-methyl | 2012-06-12 | 0.05 g/l <MDL lonic ba'a”(f:ujifnﬁ” usewith 1 o | c194707-0001 9 MAC No
. X .
Dimethoate 2012-06-12 | 0.5 Hg/L <MDL 20l ba'a”(‘f:u:ijnA” use with | viog | c194707-0001 20 IMAC No
Dinoseb 2012-06-12 | 0.05 ng/L <MDL lonic ba'a”(f:ujifnﬁ” usewith 1 o | c194707-0001 1 MAC No
L 4 9E|\{ITEC 100117.050
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Provincial Groundwater Monitoring Network
W0000363-2 Exceedances

ODWQS (in ODWQS
parameter  Objective
unit) Type

Exceedance
(Yes/No)

Sample
Number

Parameter Name Sample Date Value Units Qualifiers Comments

: . .
Diquat 2012:06-12 | 0.1 ug/L <= lonic balance * 5%, use with | o | c1eaz07-0001 70 MAC No
Diuron 2012-06-12 | 05 ng/L <MDL lonic ba'a”(‘;:u?ifn”” usewith 1 o | c194707-0001 150 MAC No

. X .
Ethylbenzene | 2012-06-12 | 0.05 ug/L <=W 20l ba'a”(‘fgu:ifn@ usewith | vioe | c194707-0001 24 AO No
Glyphosate 2012-06-12 2 gL <=W lonic ba'a”(‘;:u?ifn”” usewith 1 o | c194707-0001 280 IMAC No
. X .
Heptachlor 2012-06-12 1 ng/L <=W 20l ba'a”(‘fgu:ifn@ usewith | viog | c194707-0001 3000 MAC No
Heptachlor epoxide| 2012-06-12 2 ng/L <= lonic ba'a”(‘;:u?ifn”” usewith 1 o | c194707-0001 3000 MAC No
. X .
Malathion 2012-06-12 1 g/l <MDL 20l ba'a”(‘fgu:ifn@ use with | viog | c194707-0001 190 MAC No
Methoxychlor | 2012-06-12 5 ng/L <=W lonic ba'a”(‘;:u?ifn”” usewith 1 o | c194707-0001| 900000 MAC No
. X .
Metolachlor 2012-06-12 | 100 ng/L <=W 20l ba'a”(‘fgu:ifn@ usewith | nviog | c194707-0001| 50000 IMAC No
Metribuzin 2012-06-12 | 100 ng/L <=W lonic ba'a”(‘;:u?ifn”” usewith | yviog | c194707-0001| 80000 MAC No
Nitrate 2021-11-11 | 0.04 mgll  |DL=0.04mg/L] LaSB 3759001 10 MAC No
PCB: total 2012-06-12 20 ng/L <=W lonic ba'a”(‘;:u?ifn”” usewith 1 o | c194707-0001 3000 IMAC No
. X .
Paraquat 2012-06-12 | 0.1 ug/L <=w | lomiebalance 8% usewith f o | c194707-0001 10 IMAC No
Pentachlorophenol | 2012-06-12 | 0.05 ng/L <MDL lonic ba'a”(‘;:u?ifn”” usewith 1 o | c194707-0001 60 MAC No
. X .
Phorate 2012-06-12 | 0.1 ng/L <MDL 20l ba'a”(‘fgu:ifn@ usewith | Vo | c194707-0001 2 IMAC No
Picloram 2012-06-12 | 0.05 ng/L <MDL lonic ba'a”(‘;:u?ifn”” usewith 1 o | c194707-0001 190 IMAC No
. X .
Prometryne 2012-06-12 | 20 ng/L <=W 20l ba'a”(‘fgu:ifn@ usewith | Vo | c194707-0001 1000 IMAC No
Simazine 2012-06-12 50 ng/L <= lonic ba'a”(‘;:u?ifn”” usewith | yioe | c194707-0001| 10000 IMAC No
. X .
Temephos 2012-06-12 | 0.1 ng/L <MDL 20l ba'a”(‘fgu:ifn@ usewith | Vo | c194707-0001 280 IMAC No
Terbufos 2012-06-12 | 0.2 ng/L <MDL lonic ba'a”(‘;:u?ifn”” usewith 1 o | c194707-0001 1 IMAC No
. X .
Tetrachloroethene | 2012-06-12 | 0.05 ug/L <=W lonic ba'ansaeu:ifnﬁ” usewith | o | c194707-0001 30 MAC No
Toluene 2012-06-12 | 0.05 ng/L <=W lonic ba'a”(‘;:u?ifn”” usewith 1 o | c194707-0001 24 AO No
. X .
Triallate 2012-06-12 1 g/l <MDL 20l ba'a”(‘fgu:ifn@ usewith | Vo | c194707-0001 230 MAC No
Trichloroethene | 2012-06-12 | 0.05 ng/L <= lonic ba'a”(‘;:u?ifn”” usewith 1 o | c194707-0001 5 MAC No
. X .
Trifluralin 2012-06-12 5 ng/L <= 20l ba'a”(‘fgu:ifn@ usewith | Vo | c194707-0001 45 IMAC No
T”ha"’tr;‘t‘;tlha”es' 2012-06-12 | 05 ug/L <= lonic ba'a”(‘;:u?ifn”” usewith | o | c194707-0001 100 MACS No
. X .
Colour, apparent | 2007-0021 | 32 TCU 2 20l ba'a”(‘fgu:ifn@ usewith | cg | Bo7-29104-23 5 AO Yes
. 8 .
Turbidity 2007-09-21 | 15500 NTU 0.2 lonic ba'a”(fzu:iosn/‘" usewith | e | Bo7-29104-23 5 AO? Yes

Notes:

ODWAQS: Ontario Drinking Water Quality Standards

MOE: Ministry of the Environment

CEL: Caduceon Environmental Laboratories

AO: Aesthetic Objective

MAC: Maximum Acceptable Concentration

IMAC: Interim Maximum Acceptable Concentration

OG: Operational Guidelines

DL: Detection Limit

MDL: Method Detection Limit

NA: Results not available

<: Actual result is less than reported value

<T: A measurable trace amount: interpret with caution

<TE: A measurable trace after dilution/ concentration: caution

<W: No measurable response [zero]; <Reported value

<=W: No measurable response (zero): <Reported value

ng/L: Nanograms per litre

ug/L: Micrograms per litre

mg/L: milograms per litre

1 - OG for hardness levels are between 80 and 100 mg/L. Hardness in excess of 500 mg/L in drinking water is unaccaptable for most domestic purposes

2 - Standard applies to water at the point of consumption. Since lead is a component in some plumbing systems, first flush water may contain higher concentrations
of lead than water that has been flushed for five minutes

3 - The aesthetic objective for sodium in drinking water is 200 mg/L. The local Medical Officer of Health should be notified when the sodium concentration exceeds 20 mg/L so that this information
may be communicated to local physicians for their use with patients on sodium restricted diets

4 - When sulphate levels exceed 500 mg/L, water may have a laxative effect on some people

5 - This standard is expressed as a running annual average of quarterly samples measured at point reflecting the maximum residence time in the distribution system
6 - Applicable for all waters at the point of consumption

‘ GEMTEC 100117.050
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Ambient Groundwater Geochemistry Summary - Casselman
(OGS, 2021)

Station ID

Sample ID

12-AG-135
12-AG-135

12-AG-136
12-AG-136

12-AG-136
12-AG-139

12-AG-147
12-AG-147

12-AG-194
12-AG-194

12-AG-196
12-AG-196

Easting’ 498400 491600 491600 488400 496500 492100
Northing4 5019300 5019400 5019400 5020900 5020900 5020800
Representative Aquifer Lindsay (interface) Overburden Overburden Overburden Lindsay (interface) Overburden
Well Type Drilled Dug Dug Bored Drilled Bored
DEM Elevation (mASL) 63.5 65.4 65.4 69.2 63.2 66.2
Rock Elevation (mASL) 42 34 34 29 39 43
Local Drift Thickness (m) 21.2 23.9 23.9 36.6 24.8 59.3
MOE Well ID 5200937 5606304 5606304 - 5601642 -
Well Depth (m) 21.3 6.1 6.1 4.9 25.6 5.2
Static Water Level (mbgs) =249 2 2 0.21 3.55 0.3
Sample Date 2012-06-20 2012-06-20 2012-06-20 2012-06-18 2012-07-08 2012-07-08
Charge Balance 0.6 5.9 4.7 8.3 -2.2 -2.9
Parameter Units obwaQs (elbfef
Type
Alkalinity mg/L as CaCOz] 30-500 oG 544 283 296 118.5 367 259
Temperature °C 15 AO - 9.95 - 9.48 - 9.06
pH pH Units 6.5-8.5 oG 7.82 6.66 - 7.16 7.79 6.89
Sulphide mg/L H2S 0.05 AO <0.01 0 0 0.2 0.07 0
Sodium’ mg/L 200 AO 245.4 35.2 36.1 3.7 94.9 721
Sulphatez mg/L 500 AO 0.1 65.4 66.5 13.1 15.7 27.4
Chloride mg/L 250 AO 74.0 48.6 48.6 1.3 10.2 158.3
Nitrate mg/L as N 10 MAC <0.002 11.100 11.300 <0.002 3.190 3.230
Nitrite mg/L as N 1 MAC <0.003 <0.003 <0.003 <0.003 <0.003 0.010
i, Tale mg/L as N 0.15 0G 0.32 <0.05 <0.05 1.45 0.33 0.23
Nitrogen - - - -
Dissolved mg/L 5 AO 10.4 2.3 26 24 46 7
Organic Carbon 9 — ’ ' ’ ’ =
Boron mg/L 5 IMAC 711 65 65 9 3711 7
Iron mg/L 0.3 AO 100.3 <3 <3 662.8 143.2 <3
Total Coliform | Counts/100mL 0 (ND) MAC 0 18 4 0 0 13
Fecal Coliform | Counts/100mL - NS 0 0 0 0 0 0
Lab Colour TCU 5 AO - - - - - -
Methane L/m® 3 AO 9.2 0 0 0.4 0.6 0
TDS mg/L 500 AO 699.8 484.9 495.5 153.5 414.5 541.4
Aluminum Mg/l 100 oG <5 <5 <5 <5 <5 <5
Arsenic pg/L 25 IMAC 0.337 0.205 0.197 0.679 0.08 0.4115
Barium pa/L 1000 MAC 145.9 97.9 95.4 41.0 508.0 61.1
Cadmium pg/L 5 MAC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chromium pg/L 50 MAC 0.187 0.133 0.131 0.078 0.279 0.2995
Copper pg/L 1000 AO <0.2 5.71 6.48 0.25 <0.2 18.29
Mercury ng/L 1000 MAC 1.9 1.7 1.9 3 <1.5 <1.5
Manganese pg/L 50 AO 7.6 <3 <3 899.1 5.3 <3
Lead® Mg/l 10 MAC 0.003 0.149 0.158 0.016 0.003 0.208
Antimony pg/L 6 IMAC 0.038 0.212 0.218 0.010 0.012 0.031
Selenium pg/L 10 MAC 0.271 <0.1 0.104 0.657 <01 0.131
Uranium pg/L 20 MAC 0.004 0.350 0.349 0.196 0.003 0.947
Zinc pg/L 5000 AO <1 3.7 4.4 5.3 <1 7.8
Notes:
ODWAQS: Ontario Drinking Water Quality Standards
TDS: Total Dissolved Solids
AO: Aesthetic Objective
MAC: Maximum Acceptable Concentration
IMAC: Interim Maximum Acceptable Concentration
OG: Operational Guidelines
-: No information
NS: No Standard
ng/L: Nanograms per litre
pg/L: Micrograms per litre
mg/L: milograms per litre
°C: Degrees Celsius
1 - The aesthetic objective for sodium in drinking water is 200
mg/L. The local Medical Officer of Health should be notified when
the sodium concentration exceeds 20 mg/L so that this information
may be communicated to local physicians for their use with patients
on sodium restricted diets
2 - When sulphate levels exceed 500 mg/L, water may have a
laxative effect on some people
3 - This standard applies to water at the point of consumption.
Since lead is a component in some plumbing systems, first
flush water may contain higher concentrations of lead than water
that has been flushed for five minutes.
4 - NAD83 UTM Zone 18
Bold + Underlined: Exceeds ODWQS MAC, IMAC, OG, or AO
L 4 9E|\{ITEC 100117.050
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Ambient Groundwater Geochemistry Summary - Casselman

Station ID

Sample ID

12-AG-214
12-AG-214

(OGS, 2021)

16-AG-718
16-AG-718

16-AG-732
16-AG-732

16-AG-740
16-AG-740

16-AG-742
16-AG-742

Easting’ 492200 497900 490500 488100 497200
Northing4 5012000 5022100 5015400 5017200 5019100
Representative Aquifer Lindsay (subcrop) | Lindsay (subcrop) | Lindsay (subcrop) | Lindsay (interface) | Lindsay (interface)
Well Type Drilled Drilled Drilled Drilled Drilled
DEM Elevation (mASL) 71.8 63.6 63.4 66.6 63
Rock Elevation (mASL) 67 43 42 43 48
Local Drift Thickness (m) 3.6 21.2 20.6 24.2 18.2
MOE Well ID 7172613 5204259 - - 5606164
Well Depth (m) 18.2 46 24.4 26.2 19.5
Static Water Level (mbgs) 2.7 =12 5.565 15.315 6.01
Sample Date 2012-07-12 2016-07-24 2016-07-27 2016-08-02 2016-08-02
Charge Balance -10.9 -7.7 -5.6 0.2 -0.4
Parameter Units obwaQs (elbfef
Type
Alkalinity mg/L as CaCO;]  30-500 oG 732 546 547 946 421.6
Temperature °C 15 AO - 9.53 10.38 10.03 9.66
pH pH Units 6.5-8.5 oG 6.47 8.14 8.29 8.02 7.84
Sulphide mg/L H2S 0.05 AO 0 0.2 <0.01 <0.01 0.1
Sodium’ mg/L 200 AO 927.7 1771 273.5 1164.4 82.3
Sulphate2 mg/L 500 AO 941 0.5 3.4 0.3 15
Chloride mg/L 250 AO 1822.9 38.5 135.0 1265.0 8.6
Nitrate mg/L as N 10 MAC 0.081 <0.002 <0.006 <0.002 <0.002
Nitrite mg/L as N 1 MAC <0.003 <0.003 <0.003 <0.003 <0.003
Organic mg/L as N 0.15 0G 5.89 <0.05 0.54 <0.05 0.11
Nitrogen
Dissolved
Organic Carbon mg/L 5 AO 27 6 7 10 4
Boron mg/L 5 IMAC 76.5 667.5 855.5 1288.4 395.5
Iron mg/L 0.3 AO 1356.3 120.5 14.6 25.3 91.2
Total Coliform | Counts/100mL 0 (ND) MAC 0 - - - -
Fecal Coliform | Counts/100mL - NS 0 - - - -
Lab Colour TCU 5 AO - 39 4 40 1
Methane L/m® 3 AO 0 71 7.4 9.5 1.1
TDS mg/L 500 AO 3564.2 598.9 774.9 3081.5 440.9
Aluminum Mg/l 100 oG <5 <5 <5 <5 <5
Arsenic pg/L 25 IMAC 0.221 0.17 0.347 0.203 0.061
Barium pa/L 1000 MAC 259.1 247.7 166.2 486.9 417.5
Cadmium pg/L 5 MAC 0.022 <0.01 <0.01 <0.01 <0.01
Chromium pg/L 50 MAC 0.119 0.177 0.229 0.242 0.046
Copper pg/L 1000 AO 15.03 0.22 0.23 0.36 <0.2
Mercury ng/L 1000 MAC <1.5 1.5 <1.5 1.9 1.8
Manganese pg/L 50 AO 384.1 34 <3 <3 7.3
Lead® Mg/l 10 MAC 0.400 0.004 0.005 0.007 <0.002
Antimony pg/L 6 IMAC 0.044 0.023 0.029 0.020 <0.01
Selenium pg/L 10 MAC 0.441 0.203 0.194 0.171 0.280
Uranium pg/L 20 MAC 3.640 0.004 0.002 0.006 0.004
Zinc pg/L 5000 AO 9 <1 <1 <1 7.7
Notes:
ODWAQS: Ontario Drinking Water Quality Standards
TDS: Total Dissolved Solids
AO: Aesthetic Objective
MAC: Maximum Acceptable Concentration
IMAC: Interim Maximum Acceptable Concentration
OG: Operational Guidelines
-: No information
NS: No Standard
ng/L: Nanograms per litre
pg/L: Micrograms per litre
mg/L: milograms per litre
°C: Degrees Celsius
1 - The aesthetic objective for sodium in drinking water is 200
mg/L. The local Medical Officer of Health should be notified when
the sodium concentration exceeds 20 mg/L so that this information
may be communicated to local physicians for their use with patients
on sodium restricted diets
2 - When sulphate levels exceed 500 mg/L, water may have a
laxative effect on some people
3 - This standard applies to water at the point of consumption.
Since lead is a component in some plumbing systems, first
flush water may contain higher concentrations of lead than water
that has been flushed for five minutes.
4 - NAD83 UTM Zone 18
Bold + Underlined: Exceeds ODWQS MAC, IMAC, OG, or AO
‘ T e RS 20f2
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APPENDIX D

Public Well Records for Reviewed Municipal Systems

Report to: J.L. Richards & Associates Limited
GEMTEC Project: 100117.050 (January 22, 2024)



N / | Vars Well 1 |
Ministry The Ontario Water Resources Act

Ervironment WATER WELL RECORD

Ontario HUNICHP. con,
1. PRINT ONLY IN SPACES PROVIDED E 1 5 2 8 0 4 6 !m\ 15101 ( l!" lglolNl Ly I o

2. cneck (X} coRRECT BOX WHERE APPLICABLE T T 73 te
COUNTY OR DISTRICT TOWNSHIP. BOROUGH. CITY TOWN. VILLAGE CON BLOCK, TRACT, SURVEY ETC | LoTv 25-22
Carleton Cumberland 5 | 26
OWNERRlSURN.AME FIRSY]) M . 1""" ] . t ADDRESS DATE COMPLETED ans3
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LOG OF OVERBURDEN AND BEDROCK MATERIALS (sce INSTRUCTIONS)
MOST DEFTH - FEET
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION e o

Yellew |Sand Oxydised fine sand 0 10
| Brown Gravel Silt Brown gravel silt 10 15
Sand Gravel Sand & gravel 15 20
Gravel Boulders Gravel & boulders 20 |30
Sand Boulders Sand & boulders 30 33
Gravel ‘ Gravel 30 40
| Grey | Gravel Grey gravel 40 50
Sand Gravel Sand & gravel 50 55
Gravel | Sand & boulders Sand gravel & boulders 55 60
Gravel Gravel (well sorted) 60 70
Gravel Sand Sand & gravel 70 18
Sand Silt Fipne sand & silt 18 80
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< SAs 4 D \ - ] 7023 OEPTH SET AT - FEET | . (CEMENT GROUT
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- a Ocas o 20" |4 Ooren noie .375 0 63 1033 A
- 1 O FRESH :" lgsuumuu — S DOruastic 0 24 Cement Grout
= 7% 27-30 - .,
2 [ saty g DZ::EIALS | Dsreer [E]] 22-25
FTRT) 3ibo 2 OGALYANIZED
1 [ FRESH 3 Osurphur 3 OcoNcRETE 26-29 30-33 |[s0
4 OMINERALS 4 OOPEN HOLE
2 [] SAUY 6 (gas 5 OpLasTIC
PUMPING TEST METHOD o PUMPING RATE W14 [ GURATION OF PUMPING
71 I s LOCATION OF WELL
» oo *Ooe | 400 imp. | 72 0 0 WY
STATIC WATER LEVEL  [T0 T ¥ rumpinG IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL oG WATER LEVELS DURING 2 O pecovery LOT LINE INDICATE NORTH BY ARROW.
= 2 T o
- 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
$ From T 28-20 2531 3234 35.3;
P |T0.92,.[15.06.| 12.23 12.37 12.50.) 12.50
2 | 'F FLowinG. 38-81 [ pyMP INTAKE SET AT WATER AT END OF TEST 1z
— GIVE RATE
; . 45.92 ceer] | JCLEAR 2 [ cLouoy
S | REcoMwENDED PUNP TYPE RECOMMENDED 43.45 | RECOMMENDED 46-49
o PUMP PUMPING
O sHaLow [0 oeep SETTING 50 FEET | RATE GPm
0-53
L
FINAL v of warer suppLy 5 [ ABANDONED. INSUFFICIENT SUPPLY
2 [ OBSERVATION WELL ¢ [0 ABANDONED POOR QUALITY
STATUS 3 (] TEST HOLE 7 [ UNFINISHED
OF WELL 4 [J RECHARGE WELL O DEWATERING
556 -
' O DoOMESTIC s 9 COMMERCIAL
t O srock L MUNICIPAL
WATER 3 [0 IRRIGATION 7 [ PUBLIC SUPPLY
USE 4 [ INDUSTRIAL # [] COOLING OR AIR CONDITIONING
[0 ortHer S 0O nwot usep
114
. 0 JCABLE TooL s [ BORING
METHOD 2 [J ROTARY (CONVENTIONAL) 7 O oiamonND
OF 3 [0 ROTARY (REVERSE) 8 [ JETTING
CONSTRUCTION| * O ROTARY (AIR) $ [J DRIVING 147693
s
O AR PERCUSSION O oiceing O otHer DRILLERS REMARKS
NAME OF WELL CONTRACTOR WELL CONTRAGCTOR'S DATA S8 | CONTRACTOR 5362 |DATE RECE(VED 6358 |80
£ N t h LICENCE NUMBER : souRrce 6 8 2 6 . “L 9 ‘.
x| Coop Envirotecheau 19636 2 JUL 19 199
= | AooRess HOR O [oA7E o inspEcTioN NSPECTOR
[3) . - la
<|2251 Chemin St. Frangois, Dorvel.,, . 9
& ["NAMEe OF WELL TECHNICIAN WELL TECHNIEMN'S D [REmarks
E . LICENCE NUMBER w
o lBengit Bouchard 1756 o
O | S'GNATIRE 9 TECHNICIAN { CONTRAZIOR SUBMISSION DATE i
1
: rg /WM%% w27 w04 wgq |O coS. s
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_ [ VarsWell2 | |
Winistry . The Ontarlo Water Resources Act

o in WATER WELL RECORD

Environment

Ontario uum:w con.
1. PRiNT ONLY IN SPACES PROVIDED E 1 5 2 7 g 0 6 ‘ \ Q \ \ |C QN l los

2 CHECK CORRECT BOX WHERE APPLICABLE 1 F
COUNTY OR DISTRICT TOWNSHIP. BOROUGH CITY. TOWN. VILLAGE TON BLOCK TRACT. SURVEY ETC
Carleton . Cumberland

OWNER (SURNAME FIRST) 23-47 ADDRESS DATE COMPLETED -
Regional Municipality of | 111 Lisgar St. Ottawa, ont. K2P 2L7 l‘“‘27 . 04 94
-O-t-bawa‘-em'l'ﬂwn EASTING NORTHING (3 ELEVATION nc BASIN CODE 1 . m w
EE! L ‘TJ_J llz [ B | J_F! kl IS | L“J lﬁ] ‘T‘J__j_l_J ‘ﬁj % 1 I 1 1 l#l | l P18 ‘ Pt 1 -

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS) p(A') l.

A A

OTHER MATERIALS

COMMON MATERIAL

¥ . i
% B e 4, : 3
a oulders : 30
anda Bo ders 30 | 33
ape ape . -

Gravel Sand ' " |sand & Gravel

Sand Silé rive Saund & Silt l78 80
R mlllllllj_]|lllllllll_‘l_’m11lIILLl_JIIIl‘l\lILlJ Ll | \_i
{:3_53 Ly UL llLﬂLllllI‘lJJ_J‘llJllilJ_‘LLJl _llJ_LJ_lJJLL_J_J_LLLEL—]-J—]D_A_Lu_LLl—L\,—“s

SIZE«S) OF OPENING 3133 | DIAMETER 34-38 |LENGTH  38-40
a1 WATER RECORD 51 CASING & OPEN HOLE RECORD 2 | isio1 o
[ warer FounD | KIND orTn::n INSIDE WALL PTH - FEET ° I‘.‘IJJ 250 10
AT - FEET — —
IR J R \ MATERIAL Thichness FROM o 5 MATERIAL AND TYPE 0
rresk 3 Msupnur 4
O sALTY 4 OwmINERALS Ty feree = sael |9 S. S, . 304
— - s Oas ;Enuumzsu . 376 0 63 -
M " ~ A CONCHETE 7 PR B PR T L T
O reesk 3 Osuieuur a0 : . @ 3 3 I
O saury : gmuuus 0 "5 Qorsemie . : PLUGG"\‘G & SEALfNG REtORD
GAS : —— — -]
I b N ‘?‘ T 76-23 DEPTH SET AT - FEET
7o 7% f A R (CEMENT GROUT
= O FREsn 3 gsuumun 2 Oloniernzen MATERIAL AND TYPE  p\p packer ETC)
a SsAaTY g D:;’;““’ " i la'conc'nns 375 X - b e = e e
= OPEN HOLE 4
o e ] o PR b AL 24" Cement Grout
MINERALS - /
O SALY & D:,)I\s AL 1 OsTeeL e
Ty 2 OGALVANIZED
O FResu 3 OsuipHur 3 O CONCRETE —
4 O MINERALS 4 DoPEN HOLE
{1 sATY 6 Ogas 5 OpLASTIC
PUMPING TEST METHOD 10 [ puMPING RATE T8 | DURATION OF PUMPING
71 J i LOCATION OF WELL
. . . 15-16 178 S
euwe 2 Oeaner | 4004mp, o l 79 _wows_{__w -
STATIC WATER LEVEL [ T PUMPING N DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
of WATER LEVELS DURING
. LEVEL o or 2 (] RECOVERY LOF LINE INDICAYE NORTH BY ARROW.
7 W I8 15 umuv[s WUTES | 30 MINUTES UTEs | 45 MINUTES 60 MINUTES
E From t P 28 29-31 32-34 35.37
|10 9% 15.08-| 12, 2 12.3712.50..|12. GQU
2 | 'r FLowixe 38-31 | pUMP INTAKE SET AT WATER AT END OF TEST
—_— GIVE RATE
% - 45.92 o JCLEAR t [ cLoupy
- A ]
: RECOMMENDED PUMP TYPE RECOMMENDED 43-45 \ﬁELOH!ENDED 4649
o PUMP PUMPING
0O sHaLLOow DEEP SETTING EQ FEET | RATE cPM
G-53 - — | -
T
FINAL 1 d WATER SUPPLY s (] ABANDONED. INSUFFICIENT SUPPLY
2 (] OBSERVATION WELL ¢ (] ABANDONED POOR QUALITY
STATUS 3 [J TEST HOLE 7 [0 UNFINISHED
OF WELL 4 [] RECHARGE WELL O DEWATERING
1 - = : £ & - —t 4
536 g
1 [0 DOMESTIC s [J, COMMERCIAL
2 [ sToCK s MUNICIPAL *
WATER 3 [0 1RRIGATION 7 [ PUBLIC SUPPLY
USE 4[] INDUSTRIAL s [] COOLING OR AIR CONDITIONING
9 &
DO oTHER . 0 NoT usED N
___’—57—‘7'_’:_‘—’—'://§_
' CABLE TOOL § [ BORING "&@'
N
METHOD 2 [ ROTARY (CONVENTIONAL) 7 [0 DIAMOND i
OF 3 [] ROTARY (REVERSE) s [0 JETTING ~
CONSTRUC‘HON 4[] ROTARY (AIR) ® [0 DRIVING 7
s
[ AIR PERCUSSION O oiceine [ orner DRILLERS REMARKS ] Z 436 (z'
l L
NAME OF WELL CONTRACTOR | WELL CONTRACTOR'S AAcvon s; 62 JoATE numz? TR saliwo
b LICENCE NUMEEH > I'LQA“
-
3 . Envirotecheau 3 Lrom VI
B ADDRESS © [oaTE oF InspEcTIoN nsnuon "m ’
. - 8
x| 2251 Chemin St. Frangois 7] ,
E NAME OF WELL TECHNIGIAN N D
Z] & x;é/ 3]
z A Yot bias Q
(%) slqr’ATul’E D:WN/CO RACTOR SUBMISSION DATE 'S
w
\/ 47 ot . 5A10
f‘\ y S ﬂ/f/‘/ DAY £ mo. 2L ¥R . CC | (; Q
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Moose Creek Well 1
(abandoned)

WATER WELL RECORD

o Environment -
ntario , 5803471 wonicir
L. PRINT ONLY IN SPACES PROVIDED
2. CHECK CORRECY BOX WHERE APPLICABLE IEIX] [58 0044 lglolgl 1 i l [oéJ
COUNTY OR DISTRICT CON BLOCK. TRACT, SURVEY ETC Lor |

Stormont

TOWNSHIP,

BOROUGH CITY. TOWN. VILLAGE

Roxborough

25-27

19

Con. # 6

1

OWNER (SURNAME FIRST) 28-47 ADDRESS DATE COMPLETED 48-53
Village of Moose Creek Moose Creek Ontario w20 o 11 91 |
- 1 HATER_'ELM L [TL L1 I“I |7] - L’J ‘"l ool b e by gl

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

GENERAL COLOUR

MOST

COMMON MATERIAL

OTHER MATERIALS

GENERAL DESCRIPTION

DEPTH - FEET

10

FROM

Brown

Topsoil

Loose

o'| 2!

REEYGrey

Clay

Silt sand

Packed

2' | 40!

Black

Shale

Fractured

40' 41l6"

Black

Shale

Layered

41'6" | 100

Gy
[z2]

p L Lo b Ll e b L DU By 1

L

Lol bl b

Ll b b b b b b I L 1
I

Ll L

lllllllllnllIII[iIIlI["llI]

i e b b Ly b b L)

LJ

73 Is i
SIZE1S1 OF OPENING 31.33 | DIAMETER 3a- LENGTH .
WATER RECORD [51] CASING & OPEN HOLE RECORD Z [T o) 2 a0
| — w N
WATER FOUND KIND OF WATER INS10E watL DEPTH - FEET w 80 BY  wewes | 2X5 Prenr
AT - FEET ouam MATERIAL THICKNESS OC "MATERIAL AND TYPE DEPTH TO TOP
— 3 =l INCHES INCHES FROM 10 O FeAREA ares | 10
- t ) rrESH 3 ULPHUR 77} :
65" | 20 sarv 4 Cminerais 20W| e " e Stainless Steel 65'
6 Ceas ~ zgnuumuu
1508 6 3 O coNCRETE I '
IERIEY T MR ioen o o' 20 PLUGGING & SEALING RECORD
95' 2 [ sALTY 6 Claas 5 OpLasTic
718 19| 20-23] OLPTH SET AT - FEET (CEMENT GROUT
20231 v 3 rresw 3 Olsutpwun 24 ;é‘“;fjimzw FROM To MATERIAL AND TYPE \ \ (o packeR. ETC)
40m msun.s
2 (] sAuTY 3 OcoNCRETE T
6 16" |2 00ren wote .2500+3"' 41'6" o o
28| O rResH 3 Bsuuuul 29) 5 Oruasmic 0 ! 20 Cement Grout |
2 [0 SALTY MINERALS 2425 Ex 26 27-30 -21 22-25
& Ceas 1 D¥reeL X
@ |2 Qerwamzen 15 sacks of High
3033 | | ] FResw zgsuunun 34pe0) 8 3Ecuucnns ' ' 26.28 3033 [ a0
4 MINERALS 4 OPEN HOLE
2 (] SAUTY g (g |5 Oprastic 312 +4 100 J arly Cement
PUMPING TEST METHOD 10 | PUMPING RAT 1114 | DURATION OF PUMPING
' e e e e LOCATION OF WELL
S-16 7-1
¢ Oovwr 2 O sance 50 o) T2 Wb U
STATIC WATER LEVEL |25 Y [ PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL o oF WATER LEVELS DURING 2 [0 RECOVERY LOT LINE INDICATE NORTH BY ARROW H
’l’_) 19-2¢ 22-24 15 MINUTES 30 MINUTES 4S5 MINUTES 60 MINUTES
E ' ' xlt-u 31 3¢ 35.37
H -
3] 12 FEET 60 FEET 19 FEET 20 FEET 30 FEET 45 FEET e
z IF FLOWING. 38.41 [ PUMP INTAKE SET AT WATER AT END OF TEST az
— GIVE RATE
% P 88' seer] 1 M cLEaR 2 O cLouoy
: RECOMMENDED PUMP TYPE RECOMMENDED 43-45 [RECOMMENDED 46-49
a PUMP PUMPING
O suacow X oeep SETTING ARt FEET |RATE [0} pr
so-s3 b f |
FINAL 1 g WATER SUPPLY s [J ABANDONED. INSUFFICIENT SUPPLY l L <
2 OBSERVATION WELL ¢ O ABANDONED POOR QUALITY 0
STATUS s O TEST HOLE 7 O UNFINISHED 7b m t :"_
OF WELL 4 [0 RECHARGE WeLL [) DEWATERING l —
5556, O pomesTic s O commercIAL f:
t [0 stock s muumcwu ‘f?'bm__&‘
WATER 3 O 18RIGATION 7 O PuBLIC SUPPLY w
USE 4 O INDuUSTRIAL s [0 COOLING OR AIR CONDITIONING o+
O oTHEr s O w~ot usep .
B
1 X casLE ToOL « [0 8ORING ‘
METHOD 2 [0 ROTARY (CONVENTIONAL) 7 D DIAMOND
OF 3 [J ROTARY (REVERSE) s O JETTING )
CONSTRUCTION| «+ O ROTARY (AIR) s O DRIVING 10('5 38
s [J AIR PERCUSSION D DIGGING D OTHER DRILLERS REMARKS ‘-
NAME OF WELL CONTRACTOR mil—sl;‘g:":‘zﬁ;:;:“'ﬁ > oATA S8 | CONTRACTOR 53.62 |DATE RECEIVED 3.68 | 80
SOURCE
2 \
= |OLYMPIC DRILLING CO. LIMITED | 4006 3 A006 | DEC 10 139
= | APDRESS Q |ovate oF INgPECTION INSPECTOR
Q : o R
a| Box 9180 OTTAWA, Ont. KIG 379 o
X "NaME OF WELL TECHNICIAN WELL TECHNICIAN'S O aruanxs
; LICENCE NUMBER w
o T0-460 Q| #
0 SIGHATU F MNICIAN/CON[RACTOR SUBMISSION DATE w
w
W: ¢ (Sec‘)nuﬂmo_&w.ﬂ o
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S [Moose Creek Well 2]

Ministry The Ontario Water Resources Act
WATER WELL RECORD
Ontario 1. PRINT ONLY IN SPACES PROVIDED E 5 8 0 3 4 6 3 ‘-§:§lolo‘&] ‘Cplﬂl L ] ‘oel
2. CHECK CORRECT BOX WHERE APPLICABLE ] 2 10 14 15 22 23 24
COUNTY OR DISTRICT TOWNSHIP. BOROUGH. CITY. TOWN. VILLAGE CON BLOCK. TRACT SURVEY ETC LoT 25-27
Storm ROXborouah (‘ DATE COMPLETED L?;—_4

w23 w0 08 _ 91

w

OWNER (SURNAME FIRST) 28-47 lAuDREss

Jacques Wwhitford Ltd. Unit C20-2285 St.Laurent Blv.0Ottawa

m-( EASTING NORTHING RC ELEVATION rC BASIN CODE " "

(2 Welfw gl i) o) L) L I Y PO PN A

LOG OF OVERBURDEN AND BEDROCK MATERIALS :sce INSTRUCTIONS)
— DEPTH FEET
Co'mo:"::“mu l OTHER MATERIALS GENERAL DESCRIPTION ‘: ﬁ»?—‘

| Brown Topsoil Sand koose

Grey Clay Silt racked
Grey Shaley~-Limestone Layered

A R I

3

GENERAL COLOUR

101"

G Lo L] Lot L L b b Lo b e b b e b B b b b U
Gz L L L Lo b G b b e b b g Ll b L o b ) L

1 4 15
S1ZE(S)» OF OPENING 31-33 | DIAMETER 34.38 [LENGTH  39.40
WATER RECORD [51] CASING & OPEN HOLE RECORD 2 |5
- w o 1
WATER FOUND XIND OF WATER WSIoE | WALL DEPTH - FEET w 8 INCHES 1 0 e
AT - FEET 0iAM MATERIAL THICKNESS CRU CC TMATERTAL AND TYPE DEPTH TO TOP aras | 30
10-13 4 INCHES INCHES oM o Qi OF SCREEN
Bty
[1 FRESH 3 DEULPHUR
, =R i T O e, e %talnless Steel
95 6 Ocas 2B eavanzen
WU reesn 3 Douienue " CONCRETE
4 Ooren HoLE 1 ' -
10 sarr & GMNERAs 16" |2 Qoren ue 1375 || +2 43'} | [61] PLUGGING & SEALING RECORD
— 4 17-18 15 20-23 OLPTH SET AT - FEET (CEMENT GROUT
5 rmesn 3 Dsuienr O o w0 ]| "M weaneacnen erc)
T SALTY g OoaettAs 3 OCONCRETE B
1 6 It |4 QEOPEN HOLE 10-13 %7
2528 5 rresH H El‘suu’uun = 5 Rerastic 43! 101! 0! ' _iCement Grout
MINERALS Z4°z3 27- .
T [ SAUY g Oas 1 Rerest * * " "i 2225 10 N ¢
GALVANIZED
30-33 3 Osuipuur 34P° 1 |3 OconcreTE ' 1 Sackso
' FRESH . %
o € 4 CIMINERALS 8 4 OOPEN HOLE - 209 +3 1 0 1 26-29 30-33((80 N
2 [J SALTY 6 OGAs S OpLASTIC | Hi ﬁh Ea r I ¥ l eme“l
PUMPING TEST METHOD 10 | PUMPING RATE 11-14 | DURATION OF PUMPING
LOCATION OF WELL
. 2 15-16 1718 - ” ' —
[ipuuv O sAILER 50 JLNQ“S Mins
STATIC WATER LEveL  |2° T (] PumMPING IN DINGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING
- LEVEL Lno or 2 O RecoveRy LOT WINE INDICATE NORTH BY A:ROW
W - 22-24 [ 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES '
ﬂ 2628 2931 36 M
] 1 i 1
w 8 FEET 66 FEET SOEEY 42[Y 5 1 FEET 6 1 FEET ) :
¥ FLOWING. I8-61 | PUMP INTAKE SET AT WATER AT END OF TEST az
E GIVE RATE 1 * 25 ]
a ]
s . 90 1 reer| ? cLear 2z [0 cLoupy H PH.Z
RECOMMENDED PUMF TYPE RECOMMENDED 43745 | RECOMMENDED PR e ——r
2 PUMP PUMPING Pw’1 : =
O swALtow [ peep SETTING Qnd FeEr e AN ceM Ft
0-53 7 A4 H
E »
i [e6] ]
FINAL 1 D WATER suPPLY s [] ABANDONED, INSUFFICIENT SUPPLY ™ N
2 [0 OBSERVATION WELL s (] ABANDONED POOR QUALITY - t
STATUS 3 [0 TEST HOLE 7 [0 UNFINISHED . C ] 865'
OF WELL a4 [0 RECHARGE WELL D DEWATERING > 4
OE = 13
*11 0O oomestic 5 {J COMMERCIAL - E [ \L
2 O srock s [ MUNICIPAL 13
WATER 3 [ IRRIGATION ? [0 PUBLIC SUPPLY t TN""
USE 4 [0 INDUSTRIAL 8 [] COOLING OR AIR CONDITIONING ¢
{1 oTHER ® O NoOT usED
57 O
1 CABLE TOOL . BORING
METHOD 2 8 ROTARY (CONVENTIONAL) 7 [0 OIAMOND Moose Creek
OF 3 [] ROTARY (REVERSE) s DO JETTING V.. V-
CONSTRUCTION| ¢ O RrotAry ¢AIR) 9 ] DRIVING 3 _’ U
5 [J AIR PERCUSSION O oiceine [ oTHer ORILLERS REMARES
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S DATA S8 | CONRRACIRR 5962 [DATE RECEIVED 63.6a |20
LICENCE NUMBER > |source 4 O O 6
i i11i 2 0CT 21 19
§r_ﬂl¥mp1c DrillingCo.Ltd. 4006 z }
ADDRES! o UATE OF INSPECTION INSPECTOR
w
A, Ont.KIG 3T9 ®
“WELL TECHNICIAN WELL TECHNICIAN'S D [remarxs
LICENCE NUMBER w
ng; gk T0-460 Q
QAN COffTRACTOR suamssmu DATE w
. (Sec.) 10 91 |8
C DAY e MO. YR,
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2. CHECK CORRECT BOX WHERE APPLICABLE

1. PRINT ONLY IN SPACES PROVIDED

" [Moose Creek Well 3|

The Ontario Water Resources Act

) 5803393

MUNICH

Béoqm

WATER WELL RECORD

l‘&Io IN I |

COUNTY OR DISTRICT TOWNSHIP. BOROUGH. CITY TOWN VILLAGE CON BLOCK. TRACT SURVEY ETC LoT = ::~17“
Stormont Roxborough Con. 6 PL-19
OWNER (SURNAME FIRSY) 28-a7 ADDRESS DATE COMPLETED a8-53
Jacques Whitford Ltd. Unit C20-2285 St.Laurent Blv.0OTTAWA oav— 46— wo 04 w94
EASTING NORTHING ELEVATION aC BASIN CODE " " w
(26" X 8"iGRAVEL .PAGK. WELL(( MQOSE CREEK]ON] 0 T IR PR PR
LOG OF OVERBURDEN AND BEDROCK MATERIALS (ste INSTRUCTIONS)
MOST ) o I DEPTH - FEET
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION T AF;()'M To

Black Top

Soil

o' 2'

Grey Quik

kQuick Sand

2' 41!

Black Frac

ture bedrock shales

41' 53!

Dark Grey Sh

ales

53! 105"

3] Lol

IIIIIII

|
et Ll Lol P L d

[32] b L b b L L L )
2 14 15 L azl L L 1 )I . L ’ % 33 73 l_'
SIZE(S) OF OPENING 31-33 DIAMETER 34-38 [LENGTH 39.40
WATER RECORD [51] CASING & OPEN HOLE RECORD Z R
w
WATER FOUND KIND OF WATER INSIDE WALL DEPTH - FEET w | c<lot QN incwes 1 ﬂ 1 reer
AT - FEET B MATERIAL TS FRGM 10 S MATERIAL AND TYPE T 1‘4 To k0P 30
o3y FRESH 3 OsuLpuur — | §C e
: = |2 stai 343!
45 ! 2 g sary 4 D"”N“MS ton 1 Osteee * e LS’ta 1 n IES 1 1 OFEEI‘
6 g E‘lauvulzzo
I FrEsH 3 OsuLpHur M CONCRETE
g5t |t g o d g, 17%" 2 Roren o 0 31 PLUGGING & SEALING RECORD
6 Oeas
AT 0 70-23 OLPTH SET AT - FEET (CEMENT GROUT
2023 | , O rmesn 3 Osuienue 22 ; lEj)sv::L Tow 5 MATERIAL AND TYPE | ity cn ere
40 GALVANIZED
2 O saLTY g o MINERALS 3 O coNCRETE ¥
GAS 1 6 L PEN HOLE 53 ] 105 ) 13 "z
28|\ 5 rmesw 3 Osucpuur 27| ',5 LASTIC e
2 O satry ;D:;';“‘Ls -zs ‘ sTeEL EQ 77730 a2 22.25
3035 30 3abo 8” f‘ GALVANIZED 1 Il
- + [0 FRESH SULPHUR NCRETE |~ 1 2629 30-33 |[80
4 0
RO Yl 188 + 21| 105
PUMPING TEST METHOD 10 | PUMPING RATE 11-18 | DURATION OF PUMPING L 0 CATI 0 N 0 F w E L L
! B euwe 2 O saLer 50 ol 72 oo e -
STATIC WATER Lever |55 T 1 puMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL END OF WATER LEVELS DURING : LOT LINE INDICATE NORTH BY ARROW
- PUMPING O RecoveRry
®n EED TZE | 15 minutes | 20 minviEs 45 MINUTES | B0 MINUTES
[ 26-28 293
; .41m . 126.10mM22.75 23.33 23. 78mﬂ23 8Qm
z IF FLOWING. 38-0 PUMP INTAKE SET AT WATER AT END OF TEST
— GIVE RAYE
% GPM 6 t reer| ! I}cnzna 2 [0 cLoupy ‘
=) | RECOMMENDED PUMP TYPE RECOMMENDED 43.45 |RECOMMENDED 45-49
a PUMP PUMPING '
O skaiow  Cfgpeee SETTING gf ' reer [mare 50 oPM Moose Creek
r_a-sx ¥
L] \|
FINAL 1 q WATER SUPPLY s [J ABANDONED. INSUFFICIENT SUPPLY 4
2 [] OBSERVATION WELL s [J ABANDONED POOR QUALITY {4 il
STATUS 3 [0 TEST HOLE 7 [0 UNFINISHED A }
OF WELL 4 [0 RECHARGE WELL [0 DEWATERING Lt B i/
\
el O ooNEsTIC s [ COMMERCIAL 0 \
2 O stock ¢ [0 MuUNicIPAL T
WATER |, 0 mesnox 7 O rusuic surruy | /p
USE 4+ O INDUSTRIAL 8 [J COOLING OR AIR CONDITIONING .
O otHer % O wor usep I]‘:‘ ‘/4 mi le
5 5 L@
' [0 CABLE TOOL ¢ [0 BORING N
METHOD Z [J ROTARY (CONVENTIONAL) 7 O piamonD E“
OF 3 [0 ROTARY (REVERSE) 0O JETTING 0 4
CONSTRUCTION| ¢ ROTARY (AIR) s [0 DRIVING -
s [] AIR PERCUSSION O oiceing O orher ORINLERS REMARKS
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S > [ 58 | CONTRACTOR 59.62 [DATE RECEIVED 6388 |80
LICENCE NUMBER SOURCE
2 MAY 08 199
| OLYMPIC DRILLING CO.LTD. | 4006 z 06 |
P ADDRESS o DATE OF INSPECTION INSPECTOR
Q
<Box 9180 OTTAWA, Ont. KIG 3T9 u
'E NAME OF WELL TECHNICIAN WELL TECHNICIAN'S O [acuanxs
L1 € R w
z NAYNE,.BENHICK TU=-327 8
o ORf TRCHNICIANY CONTRACTOR SUBMISSION DATE E
Lftj ( SeC ) —-22—— MO. .04_ vng_l_ o©
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The Ontario Water Resources Act

WATER WELL RECORD

1. PRINT ONLY IN SPACES PROVIDED

2. cHEck [X] CORRECT BOX WHERE APPLICABLE

L]

isauwazal

MUNICIP.

£gd0b

[ Finch Well 1

L_I__J_A__I_L..l_]_l_l_]

2z 23 74

COUNTY OR DISTRICT

SToRMoNT
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2 0 svock [ UNICIPAL
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NUTEI VI VU VL L G

Form b

Basin { '7’15’ 1 [ J Department of Mines
- ‘ -
Beengeed See N ORISR
Water-Well Record
County or Territorial District..... DURdas................... Towaship, Village,~Townoz-City. Hinehestar. ...
[0} (TR § 7 A Street and Number (if in Village, Town or City)....Blagck..8........
Owner Yillage..of. . #@inchester Address .. Winchester. Onbario.. ...
Date completed ........... 16 B P04 o1 B 88...
(day) (month) (year)
Pipe and Casing Record & Pumping Test
_Baller Test.
Casing diameter(s) ............... 83060 e Static level IOif-ﬂt'n .....
Length(8) .ecervrvrcneeenad z: e i Pumping rate ......... BE DM e snsaees
Type of screen .............. . b 0 Pumping level ................... b3 5300 5. N
Length of screen ................. 1 5 OO Duration of test .......cceeerenss 30 < - PO
Well Log Water Record
Depth (8) Kind of t
Overburden and Bedrock Record From To at which No. of feet (il;esg, ;?t;f
ft. ft. water (8) water rises or sulphur)
found
— _ _®Ropsoil )0 )
——Clay thard 2 6-
A ar r’h'l ay 2} 28
—__ Dark grey Limestone 28 80 80 66 fresh
- " " " 80 166 156 90 ol
" " " 156 202
— n " n 202 206 202-206 . Jobk - L
" " " 206 310 306 | 29b5f "

s

For what purpose(s) is the water to be used?

Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.

>3

aLu.7

Licence Number

I certify that the foregoing
statements of fact are true.

Date...ams...ag/as.ﬁdzkm%

Signature of Licensee

LAWRENCE STREET.
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2 a C '
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23281 | 3 FRESH 3 []SULPHUR ] ¢ PEN HOLE 09
2 [J SALTY 4 [] MINERAL 242500 0 Sreel 26 #7350 1821 2225
.
ETICTY 3ako 2 [] GALVANIZED
1 O FRESH 3 [] SULPHUR 3 ] CONCRETE 26-29 30-33[[ 80
2 [J SALTY & [] MINERAL 4[] OPEN HOLE
Lo\
PUMPING TEST METHOD 10| PUMPING RATE 11-14 | DURATION OF PUMPING
E] P g e LOCATION OF WELL
P ump 2 O BaILER WM GPM KOURS——QQMINS
STATIC WATER LEVEL | 25 "5@"""“ IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING
. LEVEL PUMPING Py 2 O Recovery LOT LINE.  INDICATE NORTH BY ARROW. 3 7
[ - 22-24] 15 MINUTES 30 Ml e§ 45 MINUTES O MINUTES z
w -28 -31 2-34 -37
OO 023, s e 7 w7
o FEET FEET FEET €T FEET € . \ *
1F FLOWING. 38-4Y | PUMP INTAKE S| AT WATER AT END OF TEST a2
¢ M p W 700 =1
g GPM. FEET I&LEAR 2 0 crovoy .
3 RECOMMENDED PUMP TYPE RECOMMEND! 43-45 | RECOMMEN }644!
o PUMP & d PUMPING Z S M~
O sHALLOW éﬁs/r SETTING FEET |RATE Z - t/
ses3 _U_O# 33 GPM./FT. SPECIFIC CAPACITY l M/
T T /
1 WATER SUPPLY 5 [J ABANDONED, INSUFFICIENT SUPPLY
FINAL
z [0 DBSERVATION WELL « [0 ABANDONED. POOR QUALITY
STATUS “35"F] TEST HOLE 7 O dRFinISHED ¥
OF WELL & [0 RECHARGE WELL .
55-56
1 O DOMESTIC 5 [J COMMERCIAL i
z O srock s UNIGIPAL
WATER 3 [J IRRIGATION 7 00 puslic suppLY a/ % ?
USE OL 4 0O I1NDUSTRIAL 8 [J COOLING OR AIR CONDITIONING 7‘
O orHer * 0O NoT usep
57 i
1 CABLE TOOL 6 {1 BORING
METHOD 2 [J "ROTARY (CONVENTIONAL) 7 ] DIAMOND
OF : 3 [0 ROTARY (REVERSE) 8 O JETTING
DR|LL|NG 4 [] ROTARY (AIR) 9 [J DRIVING
s
0l AIR PERCUSSION DRILLERS REMARKS:
=z
NAME L CONTRACTOR & 5’( LICENCE NUMBER N DATA 58 [ conTrACTOR 59-62 uu:ﬁc(gno 1 74_ 6368 80
SOURCE
. ﬁ 220ss S (At /S0 87 || / 1505
E ADDRESS © [©ATE of inspecTiON INSPECTOR
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GENERAL COLOUR | COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION l—”o"’:”” : “"m,_.
STt —Samd ,
Gravel WELL NO. B Top Seil, Stit Sand. gravel 0 4 m

Brown Gravel

Silty gravel

4 6 m

Large sixe gravel well rounded ¢
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- w
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. SULPHUR |
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t O emrr : C MINERALS S OorEN K 30" 0 4.8m PLUGGING & SEALING RECORD
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z - .
'R Pume O eaiLer 300 USqu GPm 12 _wouns MiNs
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[7,] »-2 22-z4 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
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JLR No.: 16953-130 ﬁ
Page 1 of 3 J L(
J.L.Richards

ENGINEERS - ARCHITECTS - PLANNERS

Municipality of Casselman
Surface and Groundwater Supply Feasibility Study

PROJECT INITIATION MEETING (M-2)
Minutes of Meeting No. 2

Attendance: Pierre-Paul Beauchamp (PB) Municipality of Casselman ppbeauchamp@casselman.ca
Yves Morrissette (YM) Municipality of Casselman ymorrissette@casselman.ca
Jordan Morrissette (JM) J.L. Richards & Associates Limited jmorrissette @jlrichards.ca
Susan Jingmiao Shi (SS) J.L. Richards & Associates Limited sshi@jlrichards.ca
Kevin Cortez (KC) J.L. Richards & Associates Limited kcortez@jlrichards.ca

The meeting commenced at 8:30 a.m. on Friday, September 22, 2023 via Microsoft Teams.

The following summary of the discussions of this meeting has been prepared to record decisions reached and actions required
for the project. Please advise the undersigned of any errors or omissions within the next three business days.

ITEM ACTION BY DUE BY

11 OPENING REMARKS / INTRODUCTION
¢ JLR introduced the project and stated that the surface and groundwater
feasibility study is intended to determine if there is sufficient water supply to
support the municipality’s future water demand.
e This study will happen concurrently with the piped water supply study, both
of which will feed into a Schedule ‘B’ Water Supply Class EA.

1.2 PROJECT COMMUNICATIONS
e Pierre-Paul Beauchamp is the main point of contact for the Municipality.
Yves Morrissette is to be copied on all correspondence.
e Susan Shi is the Project Manager from JLR, supported by Kevin Cortez.
Jordan Morrissette is the QA lead and client liaison.

1.3 CONFIRMATION OF PROJECT UNDERSTANDING

e The overall objective of the surface water and groundwater feasibility study
is to determine if there is sufficient water available to support the
municipality’s future demand.

e GEMTEC has been retained as JLR’s sub-consultant to complete desktop
hydrological and hydrogeological analysis.
JLR’s technical memorandum will be supported by GEMTEC’s analysis.
JLR will include a section in the feasibility study report to document the
known surface water and groundwater quality issues in South Nation River
and surrounding areas.

e JLR/GEMTEC will provide a high-level review of risk management impacts
associated with establishing a new municipal groundwater supply well (i.e.,
wellhead protection zones).

1.4 REVIEW AND DISCUSSION OF AVAILABLE DOCUMENTATION
¢ GEMTEC will document and assemble the information for the surface water
study.

e GEMTECT will document and assemble regional information for
groundwater quantity.
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ENGINEERS - ARCHITECTS - PLANNERS

Municipality of Casselman
Surface and Groundwater Supply Feasibility Study

PROJECT INITIATION MEETING (M-2)
Minutes of Meeting No. 2

ITEM ACTION BY DUE BY

e JLR/GEMTEC will review options to establish a new municipal well on the
municipally-owned lands. Municipality has asked JLR/GEMTEC to make
general recommendations for a municipal well location outside of the village
boundary that will support the future water demand.
e Susan Shi will confirm municipally-owned lands and confirm with Pierre-Paul JLR Oct. 2023
which areas can become available for supply well establishment.

15 REVIEW OF WORK PLAN AND PROJECT SCHEDULE
e GEMTEC plan to complete the desktop investigation by mid-November.
o JLR plan to complete the feasibility study report end of December.

1.6 OTHER TOPICS/BUSINESS
¢ The following items were discussed related to the piped water feasibility
study:
o The Municipality will touch base with the Nation regarding the MUNICIPALITY  Oct. 2023
geotechnical report from their feasibility piped water supply study to
Limoges.
o The Municipality will touch base with the Nation for the reasoning MUNICIPALITY  Oct. 2023

behind connecting through Limoges and whether they considered
watermain sizing.

o The Municipality will send the Master Plan to Clarence-Rockland to MUNICIPALITY  Oct. 2023
determine if their system can support Casselman.

o JLR will contact South Nation Conservation Authority and schedule JLR Oct. 2023
a pre-consultation meeting late October.
o JLR will send data request for Clearance-Rockland water model. JLR Oct. 2023

Meeting adjourned at 9:07 a.m.

Next meeting will be held on TBD
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