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1.0  BACKGROUND AND PURPOSE 

Lafarge Canada Inc. (Lafarge) owns and operates several gravel pits at properties located 
within Lots 7, 8 and 9, Concessions 7 and 8, Township of Oro-Medonte, Simcoe County, 
Ontario. The pit locations are shown on Figure 1, and consist of the Oro Pit (largest and 
main site) and the associated Greek Pit, Norman Pit and Roehner Pit. All of these sites 
are located on Line 7 North, between Old Barrie Road West (to the south) and Bass Lake 
Sideroad West (to the north). 

All of the Lafarge sites are Licenced for above water table extraction (only). The Greek 
Pit has been in operation for some time. The Oro Pit operation began in 2015 and 
extraction is underway. The Norman and Roehner Pit operations are in the preliminary 
stages, however no extraction has occurred. All of the pits will be operated in a 
coordinated manner, with aggregate material moving to the Oro Pit for most processing 
purposes (including washing as needed).  

The Oro Pit Aggregate Resource Act (ARA) Licence approval includes washing 
operations within the defined processing area. Aggregate washing is needed to allow for a 
full range of products and to maximize resource use at the site. All washing operations 
for the Lafarge sites are to occur at the Oro Pit. The washing operation will operate as a 
closed loop system, taking water from a clear pond, rinsing the aggregate, and, returning 
the wash water to one (or more) silt ponds, where the naturally occurring silt will settle 
out. The silt pond(s) will overflow back into the clear pond. Based on the hydrogeologic 
setting (as described later in this report), the wash ponds will need to be developed above 
the water table, and are expected to be lined to reduce infiltration losses. Some water loss 
will occur due to evaporation from the pond surface and as some water adheres to the 
washed aggregate. Therefore a water source is needed to fill the ponds at the beginning of 
the operational season and to maintain the ponds during operations. A well has been 
constructed as the groundwater source for this purpose. 

This report is prepared in support of a PTTW application for aggregate washing purposes 
at the Lafarge Oro Pit. This report evaluates the impact potential associated with the 
proposed taking and, as needed, proposes monitoring, contingency and mitigative 
measures that will be implemented to ensure unacceptable impacts to existing water 
users, local water supplies and the natural environment do not occur. 

This report includes a description of: the overall geologic, surface water and 
hydrogeologic setting based on published information and reports; a summary of local 
water supplies based on MOECP well records and a private water well survey; the 
drilling program undertaken to obtain a water source for the site; the pump testing 
program completed to assess the safe yield and potential water taking impacts; a 
summary of the local hydrogeologic conditions based on testing and observations 
obtained through this study; and, an analysis of potential impacts.  
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2.0 SITE CHARACTERIZATION 

2.1 EXISTING SOURCE WELLS AND MONITORING NETWORK 

As part of respective ARA Licencing and PTTW approvals and monitoring, an existing 
network of pumping and monitoring wells have been established at the Lafarge, Sarjeant 
and Walker Pits. The monitoring network is shown on Figure 2.  

Well details are summarized in Table 1, based on reported water well records or other 
information available to this study. Well record information is provided in Section 2.4.1. 

Site 
Monitor 

or Source 
Well 

MOECP 
Well 

Record 

Ground 
Elevation 
(mASL) 

Drilled 
Depth 

(mASL) 

Screened 
Interval 
(mASL) 

Aquifer 
Type 

Oro  
Pit 

DC-1 n/a 366.7 332.6 333.3 to 336.3 water table 

DC-2 n/a 354.1 318.1 317.9 to 320.9 water table 

DC-4 n/a 354.6 324.7 325.2 to 328.2 water table 

DC-5 n/a 352.1 322.2 322.5 to 325.5 water table 

M6 n/a 352.3 317.3 321.2 to 324.2 water table 

Roehener 
Pit 

PW1 7298525 356* 272.2 273.7 to 278.3 confined 

OW1 
7275814 

7275815 
374* 271 308 water table 

OW1/91 5728239 361* 332 336 to 337.5 dry 

Greek Pit G-OW1 5729037 343.2 270.1 309.8 to 311.5 water table 

Sarjeant 
Oro Pit 

#3 

S-PW1 7144576 330* 211.1 215.7 to 221.8 confined 

S-OW1-S 7157594 330* 212.0 289 to 295 water table 

S-OW1-D 7157594 330* 212.0 216 to 222 confined 

Walker 
Edgar 

Pit 

W-PW1 5724958 330* 267.0 270.0 to 276.4 confined 

W-PW2 n/a 328* n/a 270.0 to 276.4 confined 

W-OW1 5724959 328* 235.0 297.4 to 298.1 water table 

Notes:   
n/a = not available 
* = estimated from OBM mapping or Site Plan information (other elevations as reported) 
italics = assumed 

Table 1: Pumping and Monitoring Well Network 
 
Well references listed above correspond to our nomenclature for this study, and does not 
necessarily correspond to other studies or permits. We note that MOECP well records are 
not available for some of the older Oro Pit monitors, however consultant borehole logs 
and/or summaries are available. The screened interval at monitor M6 is assumed based on 
an assumed 3 m screen length, typical of other monitors installed at the site. Monitor 
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OW1/91 was a borehole completed as part of site Licensing studies, however the screen 
was not installed deep enough to reach the water table (i.e. completed as a “dry well”). 
One production water well record is available for the Edgar Pit, it is assumed that this 
record corresponds to W-PW1 (assumed to be the original pumping well installed at the 
same time W-OW1 was drilled). A screened interval length is not reported for W-OW1, 
however is estimated based on the measured total depth and reported casing depth. 

2.2 GEOLOGIC SETTING 

2.2.1 Quaternary Geology 

The site is located within a large-scale depositional feature known as the Oro Moraine. A 
map showing geologic conditions is included in Appendix A. Locally the surficial 
(Quaternary) deposits are classified as ice contact stratified (kame) deposits (mixture of 
sand, gravel, till).  The kame deposit forms the upper layer of the moraine. The core of 
the moraine is reported to consist of a series of alternating till aquitard and sand/gravel 
aquifer layers that extend to bedrock.  

Two excerpts, modified from Burt and Dodge: Three-dimensional modelling of surficial 
deposits in the Barrie–Oro Moraine area of southern Ontario; Ontario Geological 
Survey, Groundwater Resources Study 11 (2011), illustrating the regional setting are 
shown below. The site location is approximate, intended to represent the general setting. 
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2.2.2 Bedrock Geology 

The underlying bedrock at the site is Paleozoic Limestone deposits of the Simcoe Group 
Bobcaygeon Formation. Bedrock elevation in the general area is reported to be 
approximately 160 mAMSL, with a general southwest slope. Based on one borehole 
extending to bedrock at the Oro Pit (WWR# 7263332, 7263333), the total overburden 
thickness is on the order of 179 m at the site. 

2.3 LOCAL SURFACE WATER FEATURES 

The site is located within the Hawkstone Creek subwatershed, as identified by Lake 
Simcoe Region Conservation Authority (LSRCA) Mapping. Hawkstone creek drains 
generally southeast into Lake Simcoe. 

No surface water features occur either on-site or in the immediate area. The closest 
mapped surface water features occur along the southern flank of the moraine, south of the 
Edgar Pit at Old Barrie Road West. This feature consists of a (mapped) wetland pocket 
and creek outflow, approximately 1.1 kilometers (km) from Lafarge PW1. The wetland 
and creek elevation is approximately 305 mASL. Significant groundwater discharge, as 
mapped by LSRCA (e.g. Oro and Hawkestone Creeks Subwatershed Plan, 2013) occurs 
further south, at the main creek channel approximately 2.5 km southeast of the site. 

2.4 LOCAL WATER SUPPLY 

2.4.1 Private Water Wells 

Local private water supply was assessed through a review of the MOECP water well 
record database, and, through door to door surveys in the area. Well records are available 
through the MOECP mapping application at: http://www.ontario.ca/environment-and-
energy/map-well-record-data. 

We note that any historical residences on the Lafarge Oro Pit, Norman Pit and Roehner 
Pit, in addition to the Sarjeant and Walker pits, are either demolished or no longer in use. 
In addition, the property to the immediate east of the Roehner Pit (Lafarge PW1) is a 
County Forest and not in residential use. As part of this study a survey along Line 7 

site 
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North, from Old Barrie Road West to the Greek Pit was undertaken and no occupied 
residences were found. As such, there are no known residences occupied within 500 m of 
Lafarge PW1. Residences occur over 1 km from Lafarge PW1, along Line 6 North and 
Old Barrie Road West. This confirms a previous door to door survey undertaken as part 
of the Oro Pit ARA Licence mandated monitoring program over the period December 
2012 to April 2013. The survey included all properties within 300 m of the Oro Pit, based 
on the extent of those properties, the water supply status for potential residences within 
500 m of Lafarge PW1 were determined. A summary of the survey results is included in 
Appendix A. 

The water well record as submitted for Lafarge PW1 is also included in Appendix A for 
reference. In addition, site borehole logs and select water well records are also included. 

The location of reported MOECP water well records in the general area is shown on 
Figure 3. Well records within about 1 km of the site were reviewed. A total of 28 records 
were reviewed (for 26 drilling locations). No private water wells in use were located 
within 500 m of Lafarge PW1. One possible well record (#5077010), for a residence 
along Old Barrie Road West, was located within 1 km of the site, however the well is 
completed in a relatively shallow aquifer (43 m depth) as compared to Lafarge PW1 
(82.3 m depth). 

2.4.2 Wash Water Supplies and Taking 

Several other established aggregate operations occur in adjacent areas, as shown on 
Figure 1. The adjacent operations include the Sarjeant Co. Ltd. Oro Pit #3 and Walker 
Aggregates Edgar Pit. Both of these sites have aggregate washing operations similar to 
that planned at the Oro Pit, and which depend on water wells to fill and maintain the 
wash ponds. Permit To Take Water (PTTW) details for the existing pits are summarized 
in Table 2, based on information available through the MOECP Permit To Take Water 
mapping application (https://www.ontario.ca/environment-and-energy/map-permits-take-
water) and through this study. 

 Site PTTW# Purpose Source 
Max. 

Daily (L) 
Water Well 

Record # 

Sarjeant 

Oro Pit#3 
4043-8JHKVC 

Aggregate 

Washing 
S-PW1 654,624 7144576 

Walker 

Edgar Pit 
1156-7WTJXC 

Aggregate 

Washing 

W-PW1 1,146,600 5724958 

W-PW2 382,200 n/a 

Table 2: Existing PTTW Summary 

Note that the Source listed above is our nomenclature for this study, and does not 
necessarily correspond to that listed on the PTTW. The Oro Pit #3 permit allows for 
pumping 24 hours per day up to 200 days per year. The Edgar Pit permit allows for 
pumping 24 hours per day up to 250 days per year. 
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2.5 SOURCE PROTECTION SETTING 

According to the Source Protection studies and County of Simcoe mapping website 
(https://maps.simcoe.ca/public/), there are no Well Head Protection Areas (WHPA’s) 
identified at the site, or in the vicinity of the site. The site is reportedly in a significant 
groundwater recharge area, as expected due to surficial geology and topography (local 
enclosed drainage areas). However the site is not identified to be within a “Highly 
Vulnerable Aquifer” area.   

2.6 HYDROGEOLOGIC SETTING 

As indicated by published regional studies, the site is characterized by an unconfined 
aquifer, underlain by a sequence of alternating till aquitard units and sand and/or gravel 
aquifer units. Although the ice-contact deposits are relatively thick (e.g. 35 m or more at 
M6), the saturated thickness of the unconfined aquifer is relatively low. For example, 
based on long term monitoring, static levels at M6 range from 27 to 28.5 mbgs. 

In order to illustrate conditions at the site, two schematic cross-sections were developed 
based on available topographic mapping, site borehole logs and water well records. The 
section locations are shown on Figure 4. The sections are included as Figure 5 and 
Figure 6 respectively. 

Section A runs generally west to east through the site and illustrates the topography 
within and along the edge of the moraine. Most private wells are installed within 
confined aquifers, interpreted to be primarily discontinuous in this area. Lafarge well 
PW1 is installed in a confined aquifer which appears to extend eastward. The nearest 
private wells within this aquifer appear to be 1.5 km or more from the site. 

Section B runs generally north to south through the site, again illustrating moraine 
topography. The original reported ground surface is shown at the Greek and Sarjeant pits, 
as shown sand and gravel extraction has lowered the land surface in this area (elevation 
approximate). The Sarjeant wells shown are reported to have been drilled on the current 
pit floor. The current Sarjeant source well extends to a deep confined aquifer, the lateral 
extent of which is unknown. As shown, Lafarge PW1 is installed within the same 
confined aquifer as Walker W-PW1 and W-PW2. 
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3.0 WELL DRILLING AND TESTING PROGRAM 

3.1 SOURCE WELL 

A drilling program was undertaken in 2016 and 2017 in order to obtain a water source at 
the site. In 2016 two boreholes (WWR# 7263332 and 7263333, 7275813) were advanced 
at the Oro site, one extending to bedrock. An additional hole was completed at the 
Roehener site (WWR# 7275814 and 7275815 = Lafarge OW1).  However no adequate 
source aquifer was located. In October 2017 a source well was completed by Country 
Water Systems at the Roehner site (Lafarge PW1). The well record for PW1 is included 
in Appendix A. 

PW1 is located within the Roehner Pit, water is to be pumped from PW1 to the Oro Pit 
processing area, where wash ponds will be located. 

The well was drilled to a depth of 83.8 m below ground surface (mbgs). A confined sand 
aquifer was encountered from 77.4 to 82.3 m depth. A nominal 146 mm diameter 
stainless steel well screen was installed from 77.7 to 82.3 m depth. A nominal 157 to 159 
mm steel casing was installed to 77.7 m depth. The reported static level was 42.9 mbgs 
and the recommended pump setting is 30.2 mbgs. The measured casing stick-up is 0.6 m. 

Based on the testing and development of PW1 a recommended pumping rate of 682 
Litres per minute (Lpm) was determined.  

3.2 TEMPORARY PERMIT TO TAKE WATER 

A pumping test PTTW (1065-AXJKT7) was obtained to allow the testing of PW1. A 
copy of the permit is included in Appendix B for reference. 

The permit allowed for a maximum taking of up to 909 Lpm (24 hours per day) from 
PW1 for a maximum of 6 days between May 15th and December 31st, 2018. An option to 
enlarge the well if needed to obtain additional water was included, however not used. 

Monitoring conditions included the following: 

4.1  Notification to Well Owners 

Prior to commencement of the pumping test, the Permit Holder shall identify all 
wells within the area of the anticipated potential cone of influence, or within 500 
metres of the test site, whichever is greater. At least 24 hours prior to beginning 
the pumping test, the Permit Holder shall provide written notification to the 
owners of the wells identified within the potential cone of influence. The 
notification shall include the expected date, time and duration of the pumping test, 
and a contact telephone number that may be used to report any interferences with 
water supplies. 

4.2  Measuring Water Depths 

To establish baseline conditions, well depths and depths to water levels for 
identified representative wells in the area of the water taking shall be recorded by 
the Permit Holder. During the pumping test, water levels in the identified wells 
shall be recorded. The pumping test must be of sufficient duration to accurately 
predict the long term impacts of the proposed water taking. Water levels in the 
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identified wells shall continue to be monitored beyond the water taking period 
until at least 85% recovery is achieved. 

As noted previously, no private water supply wells in use were identified within 500 m of 
PW1. Wells identified for monitoring included on-site monitoring wells OW1 (Roehner 
Pit) and M6 (Oro Pit). In addition, to assess potential for mutual interference with other 
takers in the area, monitors, monitoring occurred at S-OW1 (shallow and deep wells at 
the Sarjeant Pit), W-OW1 (Walker Pit shallow well) and W-PW2 (Walker Pit deep well). 
Permission was obtained to complete this monitoring, and the two respective operators 
kept informed by email and phone regarding the testing schedule. 

3.3 PUMP TESTING 

The pumping test was completed by Country Water Systems. Water level monitoring at 
observation wells was completed by Groundwater Science Corp. The monitoring network 
is shown on Figure 2. 

The pump test consisted of the following: 

1. Installation of dataloggers at PW1 and observation wells on June 4th and 5th, 2018. 
2. Pumping equipment installation and testing from June 8th to 12th, 2018. 
3. Step testing on June 13, 2018 starting at 9:00 am for 30 minutes sequential steps, 

at rates of: 
 323 Lpm (71 IGPM) 
 446 Lpm (98 IGPM) 
 546 Lpm (120 IGPM) 
 668 Lpm (147 IGPM) 
 followed by water level recovery for 150 minutes (98% recovery). 

4. Pump testing at an average rate of 564 Lpm (124 IGPM) for 3 days from June 13th 
at 1:30 pm to June 16th at 1:30 pm, continued recovery monitoring for 8 days until 
removal of dataloggers. 

5. Removal of all dataloggers on June 25, 2018 (complete recovery obtained). 

Flow metering equipment was supplied by Country Water Systems, and consisted of a 
pitot tube flow sensor at the well head, with confirmation using calibrated barrels at the 
discharge end. Water was discharge to surface within the Roehner Pit, approximately 140 
m north of PW1. The discharge water re-infiltrated within a large enclosed drainage area. 

The dataloggers used for the test consisted of Van Essen Instruments Diver® series non-
vented units, with ranges of 10 or 20 m, depending on the location. The dataloggers were 
suspended on stainless steel wire rope to pre-determined depths within each well and 
secured to the well head (typically using a hose clamp). A Diver® Barologger was used 
to record atmospheric pressure for data compensation over the monitoring period. 

During the pump test period water taking occurred at both the Sarjeant Oro Pit #3 and the 
Walker Edgar Pit. It is our understanding, based on discussions with staff at Oro Pit #3 
that pumping is intermittent as needed. It is also our understanding, based on discussions 
with consultants for the Edgar Pit (Golder Associates), that pumping was historically 
intermittent a needed, on June 8th at 2 pm (prior to the Lafarge pump test) flow at W-
PW1 was regulated to be constant at 798 Lpm over the testing period. 
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Water level monitoring results are summarized in graph format in Appendix C. As 
shown by the pre and post-test monitoring, no significant seasonal trend in water levels 
occurred over the 3 week monitoring period.  

Due to water level range limitations, the datalogger at Lafarge PW1 had to be removed 
and re-installed at lower settings as drawdown occurred. Therefore during part of the step 
test and the initial drawdown and/or recovery periods of the long-term test, datalogger 
data is not available at the pumping well. Sufficient manual measurements were obtained 
over these periods to provide a detailed analysis. 

The datalogger at OW1 was inadvertently installed at a depth close to the maximum 
range of the datalogger. Therefore there are periods in which data is not available (in 
which the datalogger was temporarily over-pressured). However a good overall data set is 
available to examine trends.  

No pumping influence was noted at OW1, M6, and S-OW1-S (water table monitors). 
Monitor S-OW1-D is observed to respond to water taking at the Sarjeant Oro Pit #3, 
however no response to pumping at Lafarge PW1 is noted. 

Monitors W-OW1 and W-PW2 are both observed to respond to water taking at the 
Walker Edgar Pit. A slight delayed response to water taking at Lafarge PW1 is noted at 
both Edgar Pit monitoring locations. 

3.4 DRAWDOWN ANALYSIS 

Relevant drawdown plots are included in Appendix D. 

Water level measurements and final drawdowns observed at PW1 during the step test are 
summarized in Table 3.  

Step 
Rate 

(Lpm) 
Water Level 
(mBTOW) 

Drawdown 
(m) 

Static - 43.53 - 

Step 1 323 56.32 12.79 

Step 2 446 61.73 18.20 

Step 3 546 66.44 22.91 

Step 4 668 72.91 29.38 

Table 3: Step Test Drawdown Summary 

Based on the pump setting used for this test (73.4 mBTOW), total available drawdown 
(to the pump intake) was approximately 29.9 m over the pumping test period. 

As indicated by the step test drawdown plot, it was determined that a test rate of 
approximately 568 Lpm (125 IGPM) was an appropriate target for the long-term test. 
Based on measurements obtained over the long-term test, the average pumping rate was 
approximately 564 Lpm (124 IGPM). 

Water level measurements and final drawdown due to pumping PW1 as observed at each 
monitoring location during the 3 day pumping test is summarized in Table 4. 
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Monitor 
Distance 

(m) 

Static Level 

(mBTOW) 

Drawdown 

(m) 
Note 

PW1 - 43.53 26.62  

OW1 298 48.67 0 no response 

M6 800 27.90 0 no response 

W-PW2 978 27.40* 0.20 also responds to W-PW1 pumping 

W-OW1 1052 26.92* 0.10 also responds to W-PW1 pumping 

S-OW1-S 1060 15.16 0 no response 

S-OW1-D 1060 41.67* 0 responds to S-PW1 pumping 

Notes: * = “static” level reflects pre-test water level measurement 

Table 4: Pumping Test Drawdown Summary 

Drawdown observed at Lafarge PW1 after 3 days of pumping was 26.62 m. Based on the 
well construction and recommended pump setting, available drawdown at PW1 will be 
approximately 30.2 m (or more) for the final pump installation. 

The Sarjeant Oro Pit #3 deep observation well (S-OW1-D) and source well (S-PW1) are 
both installed within a deeper confined aquifer. The deep observation well responds to 
pumping at the source well, but does not respond to pumping at Lafarge PW1. No 
response is observed within the water table to pumping at PW1 or S-PW1. 

The drawdown as observed at the Walker Edgar Pit, in the range of 10 to 20 cm, is 
relatively minor and is not expected to result in any mutual interference issues. We note 
that Lafarge PW1 is installed within the same aquifer as W-PW1 and W-PW2, therefore 
some pumping response can be expected. The response at W-OW1, interpreted to be 
within the water table aquifer, to pumping at W-PW1 and Lafarge PW1 may indicate the 
aquifer is semiconfined at the Edgar Pit. 

Pumping test analysis plots developed using the Aqtesolv® program are included in 
Appendix D. Based on a Cooper-Jacob method analysis of PW1 drawdown data the 
aquifer transmissivity (T) at the site is estimated to be 0.0013 m2/s. Using a Theis method 
analysis of the PW1 recovery data, the aquifer T is estimated to be 0.0012 m2/s. Based on 
an aquifer thickness of 4.9 m at PW1, the hydraulic conductivity (K) of the sand unit is 
estimated to be 2.7x10-4 m/s. 

Based on a Cooper-Jacob method analysis of W-PW2 drawdown data the overall aquifer 
T is estimated to be 0.0098 m2/s and the storativity is estimated to be 0.0002. Note that 
the aquifer thickness at the Walker Pit site is reported to be 15.5 m, therefore the 
estimated K is approximately 6.3x10-4 m/s. 

Based on the available drawdown for the final pump installation (>30.2 m), the step test 
indicated a short-term well capacity of approximately 668 Lpm. The 3 day pumping test 
indicated the long-term well capacity is greater than 564 Lpm (>3.5 m of available 
drawdown remaining at the end of the test). 



Oro Pit Wash Water Source Well  July 2018 
Hydrogeological Investigation 

Groundwater Science Corp.  11 

 

4.0 IMPACT ANALYSIS 

Lafarge is applying for a PTTW to allow water taking from PW1 at a maximum rate of 
668 Lpm (147 IGPM) to allow for full potential usage of the well. 

Similar to existing takings in the area, PW1 would likely be pumped at a lower rate when 
run continuously over longer periods, however short-term “spikes” in taking could range 
up to 668 Lpm when the well is in intermittent use. The final long-term pumping rate 
would be refined through usage and monitoring.  

The permit application is for taking 24 hours per day over the Lafarge 274 day 
operational period from March 1st to November 30th each year. 

4.1 AREA OF INFLUENCE AND SUSTAINABILITY 

The area of influence of pumping at Lafarge PW1 can be assessed using the response 
observed at W-PW2 (and W-OW1) to pumping at PW1, and, the response at W-PW2 and 
PW1 to pumping at W-PW1. 

Pumping at W-PW1 occurs at rates of 798 Lpm or more. Based on the W-PW2 pre-test 
hydrograph, taking at W-PW1 occurred from July 6th at 3 pm to July 7th at 11 am, and 
again from July 7th at 3 pm to July 8th at 11 am. Reported drawdown at W-PW1 during 
pumping periods is approximately 10.3 m, however some of this drawdown will be due to 
well hydraulics and inefficiency. Based on the pre-test hydrograph at W-PW2 (see 
Appendix C), installed within the same aquifer at a distance of about 75 m, the 
drawdown response to W-PW1 pumping is approximately 0.8 m. Based on the pre-test 
hydrograph at Lafarge PW1 (see Appendix C), installed within the same aquifer at a 
distance of about 978 m, the drawdown response to W-PW1 pumping is approximately 
0.05 m (with a 3 to 4 hour delay). Therefore based on established operational experience, 
drawdowns associated with water taking within this aquifer are limited in magnitude. 

Pumping at Lafarge PW1 results in a drawdown within the aquifer at W-PW2. 
Discernable drawdown (i.e. greater than 2 cm) began after 100 minutes of pumping. After 
3 days a drawdown of approximately 0.2 m was observed at W-PW2. The water level 
response at W-PW2 stabilized over the pumping test. We note that water taking occurred 
at W-PW1 over the Lafarge PW1 pumping test period, therefore the water levels 
observed represent the cumulative effect of pumping both wells.  

The pumping influence due to the proposed taking for the Oro Pit is expected to be 
similar to the existing taking at the Edgar Pit. The area of influence of water taking at 
Lafarge PW1 may extend up to 1 km, however will be relatively minor in extent. As 
noted previously, water supply wells in the wider area (e.g. greater than 500 m from the 
site) are deep drilled wells. Water level changes on the order of 0.2 m should not interfere 
with water supply capacity in those wells. 

In order to assess the sustainability of taking at PW1, a drawdown projection over 10 
years of continuous taking was developed based on the pumping test semi-log (Cooper-
Jacob) type plot. The plot is included in Appendix D. The plot utilizes the final stabilized 
drawdown curve, from about 2,400 minutes to 4,320 minutes (end of test) to project 
drawdown of continuous taking over a 10 year period. The projection is conservative in 
assuming continuous taking because actual taking would be intermittent on an as needed 
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basis for 274 days per year. However, for analysis purposes, the drawdown after 10 years 
is projected to be approximately 27.8 m, which is within the expected maximum 
available drawdown. We note that water taking at a higher rate will result in some 
increased drawdowns, however the maximum rate is not expected to be sustained on a 
long-term basis. As water taking occurs pumping rates will be refined to maximize 
production within the well capacity and available drawdown limits, and, a monitoring 
program will be in place to ensure interference with other users in the area does not 
occur. On a long-term basis the proposed water taking appears to be sustainable at PW1. 

We recommend a monitoring well be installed in the same aquifer as, and near, Lafarge 
PW1, in order to allow both seasonal and long term drawdown to be confirmed. 

4.2 IMPACT TO PRIVATE WELLS 

Based on the observed pumping test drawdown, historical pumping activities (and lack of 
interference to date), and distance to the nearest private wells, no impact to water 
availability at private wells is expected. The proposed Lafarge monitoring well (and 
routine water level measurements) at the site, in addition to the quarterly water level 
monitoring that occurs at the site as per the ARA Licences, will provide ongoing data to 
confirm the influence of the proposed taking. 

4.3 MUTUAL INTERFERENCE 

No interference with existing water users is expected. No water level response was 
observed, or can be anticipated, at the Sarjeant Oro Pit #3 source well. The pumping 
effect at the Walker Edgar Pit source well was minor and should not interfere with water 
supply potential at that location. The proposed Lafarge monitoring well (and routine 
water level measurements) at the site, in addition to the quarterly water level monitoring 
that occurs at the site as per the ARA Licences, will provide ongoing data to confirm the 
influence of the proposed taking. 

4.4 IMPACT TO NATURAL ENVIRONMENT FEATURES 

Based on the hydrogeologic setting and the distance to natural environment features, no 
impact to those features can be expected. The proposed Lafarge monitoring well (and 
routine water level measurements) at the site, in addition to the quarterly water level 
monitoring that occurs at the site as per the ARA Licences, will provide ongoing data to 
confirm the influence of the proposed taking. 

4.5 PROPOSED MONITORING 

The following monitoring program is proposed as part of the PTTW approval: 

 A monitoring well (OW2) should be constructed at the Roehner Pit within the 
same aquifer as PW1 within one year of issuance of the permit; 

 Water levels in PW1 and the new monitoring well (OW2, after installation) 
should be obtained on a monthly basis. 

4.6 CONTINGENCY PLANNING AND MITIGATION MEASURES 

No significant impacts are expected due to the proposed water taking. Therefore no 
specific contingency plan or mitigation measures are proposed, beyond the standard 
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conditions for restoration of water supply associated with a PTTW. The conditions of a 
permit typically include the following: 

Where the taking of water is observed to cause any negative impact to other water 
supplies obtained from any adequate sources that were in use prior to initial 
issuance of a Permit for this water taking, the Permit Holder shall take such 
action necessary to make available to those affected, a supply of water equivalent 
in quantity and quality to their normal takings, or shall compensate such persons 
for their reasonable costs of doing so. 

If water well interference due to pumping PW1 is confirmed, the site operator will need 
to respond according. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 

Based on this assessment, we conclude the following: 

1. Well PW1 (WWR# 7298525) has a safe yield of between 564 Lpm (124 IGPM) 
and 668 Lpm (147 IGPM). 

2. Water taking at PW1 at that rate is not expected to have significant influence at, 
or interfere with, other water users in the area, local private water supply, or the 
natural environment.  
 

5.2 RECOMMENDATIONS 

Based on this assessment we make the following recommendations:  

1. A PTTW application should be made to take water from PW1 at a rate of 668 
Lpm (147 IGPM) for 24 hours per day for 274 days per year. 

2. Within one year of issuance of the PTTW a new monitoring well (OW2) be 
constructed on the Roehner Pit site in the same aquifer as PW1. 

3. Upon issuance of the PTTW water level monitoring occur on a monthly basis at 
PW1 and the new monitoring well (OW2, after installation). 
 

5.3 CLOSURE 

 
All of which is respectfully submitted, 
 

 

 

 

 
Andrew Pentney, P.Geo.  
Project Hydrogeologist 
Groundwater Science Corp.
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Appendix A 
Local Water Supply Information 

  



Well No. Date Purpose Total Well Screen Static Rate DD Source Final
Depth Size From To Level Aquifer Status

(ft) (in.) (ft) (ft) (ft) (GPM) (ft) Type
5703268 7-Jul-55 domestic 149 4 - - 130 1 3 confined Roehner Pit, no longer in use
5707010 10-Jun-69 domestic 140 6 131 140 45 24 55 confined residence along Old Barrie Rd W
5711628 13-Sep-74 domestic 167 6 164 167 127 2 26 unconfined Roehner Pit, no longer in use
5711786 16-Dec-74 domestic 150 5 147 150 131 4 9 confined Sarjeant Pit, status unknown
5713106 24-May-75 domestic 282 6 278 282 204 6 64 confined Roehner Pit, no longer in use
5718749 31-Aug-83 insufficient 320 - - - - - - - abandoned hole
5718750 9-Sep-83 domestic 396 6 370 373 224 4 - confined residence on Line 6 N
5719519 25-Sep-84 domestic 151 6 148 151 139 8 13 confined Oro Pit, no longer in use
5720061 1-Aug-85 domestic 137 6 133 137 60 18 60 confined residence on Line 8 N
5720959 7-Jul-86 domestic 238 5 232 235 154 7 66 confined Norman Pit, no longer in use
5724436 24-Dec-88 domestic 230 5 210 216 193 6 12 confined incorrect location - on Line 10 N
5724958 6-Apr-89 water supply 200 8 176 198 86.7 300 50.2 confined Walker Pit, assumed W-PW1
5724959 10-Mar-89 obs. Well 305 2 90 - - - - unconfined Walker Pit, W-OW1
5728239 5-Feb-91 obs. Well 95 2 77 82 dry - - - Roehner Pit dry OW1/91
5729013 31-Oct-91 obs. well 220 6 185 201 110 60 53 confined Sarjeant Pit, status unknown
5729014 31-Oct-91 obs. well 170 8 140 155 127 20 - unconfined Sarjeant Pit, status unknown
5729016 31-Oct-91 obs. well 170 6 145 156 127 10 - unconfined Sarjeant Pit, status unknown
5729017 31-Oct-91 test hole 530 - - - - - - - hole abandoned
5729018 (5729018 = pg2)
5729019 31-Oct-91 test hole 260 2 150 154 127 10 - unconfined Sarjeant Pit, status unknown
5729021 31-Oct-91 test hole 320 2 140 144 141 - - unconfined Sarjeant Pit, status unknown
5737769 17-Feb-03 obs. Well 85 2 75 85 - - - confined LSRCA well in Township Pit
5737770 14-Feb-03 obs. Well 58 2 45 55 - - - confined LSRCA well in Township Pit
5739911 12-May-05 industrial 205 8 188 201 108 39 75 confined Sarjeant Pit, status unknown
7144576 26-Mar-10 water supply 390 8 355 375 133 72 6 confined S-PW1
7157594 9-Nov-10 obs. well 387 2 354 374 - - - confined S-OW1
7275814 3-Nov-16 obs. Well 338 6 217 - - - unconfined Lafarge OW1
7275815 (7275815 = pg2)

Lafarge Canada Inc.
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PTTW Hydrogeologic Assessment
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Private Water Well Door To Door Survey - Results Summary Lafarge Oro Pit

Street Address Survey Dates Survey Number Type of MOE Record Well Water Comment / Details Provided on Survey
(emergency locate no.) First Second Response of Wells Well Available Depth (m) Level (m)

Line 6 North
1721 Line 6 North 19-Nov-12 21-Feb-13 8-Apr-13 1 drilled 5708728 84.1 57.0 water quality sample taken 12-Apr-13
Barton County Forest 19-Nov-12 address unknown (Line 6 N), no residence
1832 Line 6 North 19-Nov-12 includes Hardwood Hills, no residence
2024 Line 6 North 19-Nov-12 21-Feb-13 none n/a n/a n/a n/a n/a survey form provided
2097 Line 6 North 19-Nov-12 21-Feb-13 14-Mar-13 1 drilled 5719519 46.0 42.4 water quality sample taken 14-Mar-13
2104 Line 6 North 19-Nov-12 28-Jan-13 1 drilled yes 55.8 39.3 water quality sample taken 21-Feb-13
2160 Line 6 North 19-Nov-12 21-Feb-13 none n/a n/a n/a n/a n/a survey form provided
2272 Line 6 North 19-Nov-12 21-Feb-13 12-Apr-13 1 drilled 5730576 91.7 54.9 water quality sample taken 12-Apr-13
Brown County Forest 19-Nov-12 address unknown (Line 6 N), no residence

Line 7 North
Walker Aggregates Edgar Pit address unknown (Line 7 N), no residence
Vacant Land north of Edgar Pit address unknown (Line 7 N), no residence
1908 Line 7 North 19-Nov-12 vacant, no residence
Strachan Tract Count Fores19-Nov-12 address unknown (Line 7 N), no residence
1944 Line 7 North 19-Nov-12 21-Feb-13 none n/a n/a n/a n/a n/a property owned by Lafarge
1994 Line 7 North 19-Nov-12 none n/a n/a n/a n/a n/a property owned by Lafarge
2065 Line 7 North - Sarjeant Pit no residence
2137 Line 7 North - Sarjeant Pit no residence
2216 Line 7 North 19-Nov-12 vacant, no residence
2217 Line 7 North - Lafarge Greek Pit no residence
Hutcheson County Forest 19-Nov-12 address unknown (Line 7 N), no residence
2376 Line 7 North 12-Apr-13 none n/a n/a n/a n/a n/a

Note - Well Record correlated to address based on reported location in addition to survey details such as age, depth, well type, etc.
        - details provided as reported on well record if available, or, as reported by owner
        - survey response summary as of February 25, 2013 n/a = not available
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Appendix B 
Pumping Test Permit To Take Water 

  



















 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 
Water Level Hydrographs 

  



Lafarge Canada Inc

Oro Pit PTTW Lafarge PW1 Hydrograph
Groundwater Science Corp

Hydrogeologic Assessment

40

45

50

55

60

65

70

75

4‐Jun‐18 11‐Jun‐18 18‐Jun‐18 25‐Jun‐18

D
ep

th
 T
o 
W
at
er
 (m

BT
O
W
)

Datalogger Measurements

Manual Measurements

pumping equipment tests

3 day pumping test
step test



Lafarge Canada Inc

Oro Pit PTTW Lafarge PW1 Pre‐Test Hydrograph
Groundwater Science Corp

Hydrogeologic Assessment

43.0

43.5

44.0

6‐Jun‐18 7‐Jun‐18 8‐Jun‐18 9‐Jun‐18

D
ep

th
 T
o 
W
at
er
 (m

BT
O
W
)

Datalogger Measurements

Manual Measurements

W‐PW1 pumping periods

W‐PW1 on             off          W‐PW1 on



Lafarge Canada Inc

Oro Pit PTTW Lafarge PW1 Step Test Hydrograph
Groundwater Science Corp

Hydrogeologic Assessment

40

45

50

55

60

65

70

75

8:00 8:30 9:00 9:30 10:00 10:30 11:00 11:30

D
ep

th
 to

 W
at
er
 (m

BT
O
W
)

Datalogger Measurements

Manual Measurements



Lafarge Canada Inc

Oro Pit PTTW Lararge PW1 Pumping Test Hydrograph
Groundwater Science Corp

Hydrogeologic Assessment

40

45

50

55

60

65

70

75

13‐Jun‐18 14‐Jun‐18 15‐Jun‐18 16‐Jun‐18 17‐Jun‐18 18‐Jun‐18

D
ep

th
 T
o 
W
at
er
 (m

BT
O
W
)

Datalogger Measurements

Manual Measurements



Lafarge Canada Inc

Oro Pit PTTW Lafarge OW1 Hydrograph
Groundwater Science Corp

Hydrogeologic Investigation

48

49

50

4‐Jun‐18 11‐Jun‐18 18‐Jun‐18 25‐Jun‐18

D
ep

th
 T
o 
W
at
er
 (m

BT
O
W
)

Datalogger

Manual

PW1 Test Periods

3 day teststep test



Lafarge Canada Inc

Oro Pit PTTW Lafarge M6 Hydrograph
Groundwater Science Corp

Hydrogeologic Investigation

27

28

29

4‐Jun‐18 11‐Jun‐18 18‐Jun‐18 25‐Jun‐18

D
ep

th
 T
o 
W
at
er
 (m

BT
O
W
)

Datalogger

Manual

PW1 Test Periods

3 day teststep test



Lafarge Canada Inc

Oro Pit PTTW Walker W‐OW1 Hydrograph
Groundwater Science Corp

Hydrogeologic Assessment

26

27

28

4‐Jun‐18 11‐Jun‐18 18‐Jun‐18 25‐Jun‐18

D
ep

th
 T
o 
W
at
er
 (m

BT
O
W
)

Datalogger

Manual

PW1 Test Periods

3 day teststep test

intermittent
pumping
at W‐PW1

constant
pumping
at W‐PW1



Lafarge Canada Inc

Oro Pit PTTW Walker W‐PW2 Hydrograph
Groundwater Science Corp

Hydrogeologic Assessment

26.5

27.5

28.5

4‐Jun‐18 11‐Jun‐18 18‐Jun‐18 25‐Jun‐18

D
ep

th
 T
o 
W
at
er
 (m

BT
O
W
)

Datalogger

Manual

PW1 Test Periods

3 day teststep test

intermittent
pumping
at W‐PW1

constant
pumping
at W‐PW1



Lafarge Canada Inc

Oro Pit PTTW Sarjeant S‐OW1‐S Hydrograph
Groundwater Science Corp

Hydrogeologic Assessment

14.5

15.5

16.5

4‐Jun‐18 11‐Jun‐18 18‐Jun‐18 25‐Jun‐18

D
ep

th
 T
o 
W
at
er
 (m

BT
O
W
)

Datalogger

Manual

PW1 Test Periods

3 day teststep test



Lafarge Canada Inc

Oro Pit PTTW Sarjeant S‐OW1‐D Hydrograph
Groundwater Science Corp

Hydrogeologic Assessment

41

42

43

4‐Jun‐18 11‐Jun‐18 18‐Jun‐18 25‐Jun‐18

D
ep

th
 T
o 
W
at
er
 (m

BT
O
W
)

Datalogger

Manual

PW1 Test Periods

3 day teststep test



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D 
Drawdown Plots and Analysis 
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PROJECT INFORMATION

Company:  Groundwater Science Corp.
Client:  Lafarge Canada Inc
Location:  Oro Pit
Test Well:  PW1

AQUIFER DATA
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WELL DATA
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SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper-Jacob
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