Water Table Conditions
FProposed Martin Pit Extension

Part Lots 72 & 73, GCT
Township of Woolwich
Regional Municipality of Waterloo

Prepared for
Lockhart Excavators Lid.,

and
Gibson Consulting Services

November 2010

ARL Groundwater Resources Ltd,
Township of North Dumfiies (Ayr), Ontario

ARL Groundwater Resources Lid, Reference: 005 - 005
P.Q. Box 1106, Ayr, Ontario NOB IED (579) 632-9887



AREL Groundwater Resources Lid,

P.O. Box 1106
Ayr ON NOB IE0 (519} 632-9887
November 1, 2010 Reference: 005 - 005

Gibson Consulting Services
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Kitchener, ON N2A 119

Dear Sir:

Water Table Conditions - Proposed Martin Pit Expansion
Part Lots 72 & 73, G.C.T., Middlebrook Road, Township of Woolwich

This report provides the results of our re-interpretation of the water table conditions at the
proposed Martin Pit expansion. The re-interpretation is based on additional groundwater
level data available from monitoring wells installed at the site in September 2010. The
additional work was undertaken to address concerns about the water table, and
hydrogeology in general, expressed by planning staff at the Township of Woolwich.

Description of the Field Program (late August - Iate October 2010)

The locations for three monitoring wells were identified during a site visit by the
hydrogeologist (A.R. Lotimer, P.Geo.) and a well contractor in late August 2010. The
wells were drilled and installed by the well contractor using rotary drilling methods.

The ground surface and top of pipe at each monitoring well were surveyed for location
and elevation by an Ontario Land Surveyor (OLS), and then added to the site plans
prepared by Gibson Consulting Services. The location of the monitoring wells (MW1,
MW2, MW3) are shown in Figure 1.

Water levels were recorded in the new monitoring wells on four occasions from
September 14 - October 29,
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Results and Interpretation of the Water Table Conditions

Water well records and as-constructed drawings for the monitormg wells, together with
the water level monitoring data from September - October are included in an Appendix.
A summary of the geological log, well construction details and water levels recorded for
each well are provided as follows.

MW1

0.0-11.3m gravel, sand, silt
11.3-12.2m clay, stones {till)

- monitoring well screens installed from 7 - 10.1 m and 10.7 - 11.3 m below surface
- measured water levels range from 8.9 - 9 m below the top of the well riser pipes
- corresponding elevations in metres above sea level (m ASL) are 334.6 - 334.7 m ASL,

MW2

00-24m gravel, sand
24- 4.6m clay, stones (till)

- monitoring well screen nstalled from 1.5 - 4.6 m below surface
- measured water levels range from 2.8 - 3.1 m below the top of the well riser pipes
- corresponding elevations in metres above sea level (m ASL) are 331.2-331.5 m ASL.

MW3

0.0- 09m topsoil, silty clay
0.9- 21m gravel sand
2.1- 46m clay, stones (till}

- monitoring well screen mstalled from 1.5 - 4.6 m below surface.
- measured water levels range from 2.6 - dry (5.3 m) below the top of the well riser pipes
- corresponding elevations in metres above sea level (m ASL) are <326.7 - 329.4 m ASL.

The high water level elevation af each monitoring well were plotted and contoured to
produce a map of the water table surface at the proposed pit (Figure 2). The
interpretation indicates that the water table surface ranges from an elevation of 330 m
near the southeast corner of the property to 337 m ASL in the northwest part of the
property. The water level elevations in the interprefation are lower than the water
elevations estimated i in 2008 (ARL Groundwater letter of June 17, 2008) and
recommended at the time in establishing the pit floor elevation. It is now evident that
those earlier water table estimates were conservative.
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We plan to collect groundwater samples from the new wells for general water quality
analysis prior to the start of aggregate extraction operations. The intent of the sample
collection and analyses is to provide information on background water quality in the
shallow groundwater zone at the site. As noted above, MW3 was dry at the end of
October, so monitoring of the well water levels should continue to determine an optimum
time to collect the groundwater samples.

We recommend that the following conditions be included on the site plan.

1. "4 groundwater level monitoring program shall be implemented as part of the
ageregate extraction operation. Groundwater levels shall be recorded at the onsite
monitoring wells on a monthly basis for an initial period of 2 years. At the end of the
initial 2 year period, the data shall be reviewed by a hydrogeologist, and the frequency
of monitoring may be adjusted at that time, if recommended by the hydrogeologisi."”

2. "Prior fo the start of aggregate extraction, water samples are to be collected from the
monitoring wells, where possible, and submitted fo a laboratory for analysis of water
quality indicator parameters including nitrate and chlovide. These analyses will serve as
background indicators of water quality at the site. Water quality samples shall be
collected firom the monitoring wells every 2 years, where possible, for the firsi four years
that the license is in effect and aggregate extraction is occurring. Upon the
recommendation of a hydrogeologist, and under the direction of a hydrogeologist,
samples for water quality analysis shall also be collected on a more frequent basis,
where possible, if there are legitimate concerns of potential impacts on groundwater
quality associated with the pit operation.”

Additional Information on Domestic Wells

Water well record information available from the Ontario Ministry of the Environment
(MOE) for the general area is included with the Appendix. The well records include 21
wells in GCT 72 and one well in GCT 73. GCT 72 includes the village of West
Montrose. Of the 21 well records for GCT 72; 15 show wells extending into the bedrock
(depths ranging from [8.3 - >150 m), one well record is for the horizontal collectors in
West Montrose, one well record is for an abandoned hole with no details, two well
records are for shallow dug or bored wells (depths of 3 m and 6 m), and two well records
are for deep overburden wells (depths of 32 - 34 m).

The location of a domestic well at the F. Martin farm located on the west side of
Middlebrook Road (opposite the 1. Martin farm property), was inspected with farm
owner. The well is located in a metal shed beside a livestock barn. According to the
owner, the well is a 150 mm nominal diameter drilled well with a total depth of
approximately 27 m, and a typical water level of about 4 - 6 m. The owner indicated that
the well provides the water supply for the farm hvestock operations and the farmhouse.
The well itself was not accessible for water level monitoring at the time of the inspection.
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This well appears to correspond with the only well record available for GCT 73 (MOE
6502733). However, the well record indicates a 75 mm nominal diameter well drilled in
1950 10 a depth of 30 m, with g static water level of 21 m.

We were not able to locate a water well record that matches the church meeting house to

the southwest of the proposed pit area, and it is our understanding that there is no well
supply at that facility.

Based on the site setting and the results of the well inventory, it is our conclusion that the
proposed pit will have no effect on other wells in the area, including the domestic/farm
wells and the flowing well adjacent to Highway 86 to the southeast of the proposed pit.

Respectfully submitted,
ARL Groundwater Resources Ltd.

grny) Lotimer
Pnncapai Hydrogeologist
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APPENDIX

Monitoring Well Water Level Data

Well Records for the Monitoring Wells

MOE Water Well Record Information

ARL Groundwater Rescurces Ltd. Proposed Martin Pit
Ayr, Ontario Middlebrook Road, Township of Woolwich



D & J Lockhart Excavators Lid. “Martin” Pit
Water Level Monitoring Readings
MW 1 — north west side of pit

top of well (inside casing): 343.58 masl (shallow well)
ground elevation: 343.0 masl

(Shallow) {(Deep)

September 14 8.88 m 8.86m
September 24 8.90 m R.88m
September 30 8.90 m 8.88m
October 29 8.98 m 8.96 m

MW2 —east side
top of well (inside casing): 334.31 masl
ground elevation: 333.83 masl

September 14 3.09m
September 24 2.87m
September 30 290 m
October 29 2.83m

MW3 - south end along railroad ROW
top of well (inside casing): 331.98 masl
ground elevation: 331.40 masl

September 14 2.79m
September 24 275 m
September 30 2.63m
October 29 dry to bottom at 5.25 m

Notes: all measurements taken from top of inside casing
monitoring well numbers correspond to GCS' Existing Features sheet of site plan.
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