
 
 
 

     
 

 
December 21, 2018 
MTE File No.: C36123-200 
 
Mr. Shawn Trimper 
Hydrogeologist 
Technical Support Section 
Ministry of the Environment, Conservation and Parks – Eastern Region 
1259 Gardiners Road, Unit 3 
Kingston, ON  K7P 3J6 
 
Dear Mr. Trimper: 
 

Zone-of-Influence Assessment - Addendum Report 
Re: 10 Year Permit to Take Water Application, 

Carden Quarry 
 
1.0 INTRODUCTION 
 
On January 9, 2018, MTE Consultants Inc. (MTE) submitted an application for a 
Category 3 Permit to Take Water (PTTW) on behalf of Ferma Aggregates Inc. (Ferma), 
for the Carden Quarry. The Carden Quarry is a Class A, Category 2, quarry below-
water-table located on Lot 6-10, Concession 9, Township of Carden, Kawartha Lakes, 
ON (hereby referred to as the “Site”) (Figure 1).  
 
On April 9, 2018, a consultation teleconference regarding the January 2018 PTTW 
application took place between representatives from the Ministry of Environment, 
Conservation and Parks (MECP), MTE and Ferma. The MECP expressed concerns 
regarding the lack of water level data collected to the east of the Carden Quarry (along 
Victoria Road) and requested additional work be completed prior to the approval of a 
new long term PTTW for the Site. As such, this letter is submitted as additional technical 
data to support the January 2018 application. Specifically, this letter will address 
additional work completed on the Site in 2018 and will update the zone-of-influence 
estimation based on data gathered in 2018.  
 
The Site currently has PTTW No. 6475-AVGMXB for the purposes of dewatering which 
expires on May 1, 2019; prior to this the Carden Quarry held PTTW No. 3358-AKYGHJ 
which expired on April 30, 2018.  
 
 
2.0 FIELD STUDIES 
 
During the spring/summer of 2018, MTE continued the characterization of groundwater 
conditions east of the Site.  This characterization involved: 
 

• Conducting a private well survey; 
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• Installing four new monitoring wells located to the east of the quarry; 
• Installing a multilevel monitoring well nest in one of the newly drilled wells; 
• Installing data loggers in new monitoring wells and select private wells; and 
• Conducting borehole geophysical logging of select open boreholes on-Site. 

 
2.1 Private Well Survey 
 
On May 7, 2018, representatives from MTE conducted a private well survey along 
Victoria Road and North Mountain Road. Completed MTE private well inspection forms 
and accompanying MECP Well Records (if available) can be seen in Attachment 1. 
Through this process the resident at 2195 Victoria Road (W4, see Figure 1) was added 
to the private well monitoring program.  
 
2.2 Installation of New Monitoring Wells 
 
In order to supplement the data being gathered from W4 along Victoria Road and to 
monitor potential drawdown east of the Site, Ferma constructed four new open borehole 
monitoring wells. Between May 9 and May 17, 2018, monitoring wells MW1, MW2, 
MW3 and MW4 were constructed by Herb Lang Well Drilling Ltd. on-Site (Figure 1). 
The construction of on-Site monitoring wells was completed through the use of a dual 
rotary drill rig (DR-12-W). A copy of the submitted MECP well record for each well can 
be found in Attachment 2. Three of the four monitoring wells (MW1, MW2 & MW3) 
were completed to an approximate elevation of 250 metres above mean sea level 
(mAMSL). This elevation was chosen for the following reasons: 
 

• 250 mAMSL is five meters lower than the current proposed quarry floor depth 
(255 mAMSL) for Phase 1 of the Carden Quarry; 

• 250 mAMSL is a similar depth to discretely screened wells WAB and WBB that 
have shown a direct response to quarry dewatering in the past; and 

• 250 mAMSL is within the approximate depth range of domestic wells located 
along Victoria Road. 

 
MW4 was drilled down to Precambrian bedrock (~ 230 mAMSL) in order to assess the 
water bearing capacity of the entire Paleozoic sequence and to identify deeper water 
bearing units that could be incorporated into the contingency measured for the Site. 
During the drilling of MW4, the drillers noted a high producing fresh water zone located 
approximately at the contact between the Shadow Lake Formation and the Precambrian 
bedrock (~ 233 mAMSL). The drillers estimated the flow rate of this high producing zone 
to be between 300 and 400 gallons per minute. 
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2.3 Installation of Multilevel Well Nest in MW2 
 
To better characterize the effects groundwater dewatering may have east of the quarry, 
MW2 was instrumented with three discreetly screened wells. A borehole log for this 
installation can be found in Attachment 2 and a summary of the approximate elevations 
at which these piezometers were screened is provided below: 
 

• MW2A – (249-252 mAMSL) 
• MW2B – (256-259 mAMSL) 
• MW2C – (262-265 mAMSL) 

 
The screened elevations were based on results from geophysical logging, borehole 
logs, screened elevations of wells in close proximity (WA & WB) and fractures 
encountered during drilling. 
 
MW2A and MW2C were screened at 249-252 mAMSL and 260-263 mAMSL 
respectively, to allow for groundwater elevations in these wells to be compared to those 
in close proximity shallow (WAA & WBA) and intermediate (WAB & WBB) wells.  MW2B 
was screened at the elevation of 255-258 mAMSL as the borehole log for MW1 noted 
large fractures between approximately 255 and 256 mAMSL.  
 
Conversely, MW1, MW3 and MW4 were completed as open boreholes to simulate how 
an open borehole domestic well at that location would respond/be affected by pumping 
and dewatering activities at the quarry. 
 
2.4 Installation of Data Loggers 
 
MTE installed dedicated pressure transducers (data loggers) to record water levels 
every hour within MW1, MW2, MW3 & MW4 in May and June 2018. Additionally in July 
2018 a data logger was installed in W4. Preliminary water level data from MW1, MW2, 
MW3 & MW4 are presented on Hydrograph 1 and appear to respond in a similar 
manner as wells installed within the lower Bobcaygeon Formation (WAB & WBB). The 
logger in WAB malfunctioned between the dates of September 18, 2018 and October 
25, 2018. The data logger in MW2 was moved to MW2C when MW2 was instrumented 
with a multilevel monitoring well nest. 
 
2.5 Borehole Geophysical Logging 
 
The objective of the borehole geophysical logging was to better characterize  
the lithological units encountered on-Site and to aid in the identification of water  
bearing or key geologic units. On June 28 and 29, 2018, Lotowater Technical  
Services Inc. geophysically logged open borehole W22 and MW4 (Figure 1).  
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These two wells (located approximately 2 km apart) were chosen as they and are the 
two deepest open boreholes on-Site. As such, they are therefore capable of providing 
the most complete geophysical profile at the Site. The geophysical logging techniques 
used include:  
 

• Hole caliper;  
• Natural gamma;  
• Resistivity; 
• Conductivity; and 
• Temperature  

 
Hole caliper measures the size of the borehole and can identify if the borehole 
intersects any large voids within the rock. Natural gamma measures the natural 
radioactivity of the rock forming minerals. Materials with higher clay type content tend to 
have a higher natural radioactivity because they often contain weathered materials 
which are naturally radioactive (ie. K, Ar). 
 
Resistivity measures how easily an electrical current moves through the rock. Materials 
which have larger grains and therefore larger pore sizes do not allow for an electrical 
current to pass through as easily compared to those materials with smaller grain and 
pore sizes and are subsequently represented by higher resistivity values.  
 
Water conductivity can aid in the determination of the source of the water and 
temperature can assist in determining groundwater inflow and/or outflow zones. These 
metrics as well as geologic observations made during drilling were used to assist in the 
characterization of the geologic profile and water bearing zones. 
 
The results of geophysical logging can be seen in Figure 2 and Figure 3. 
 
To further understand the geology and hydrogeology of the Carden Plain, and to place 
the Ferma Quarry in the regional context, MTE made a Freedom of Information 
submission (ref: A-2018-05968) to the MECP for information related to hydrogeology 
and geophysics for the R.W. Tomlinson – Brechin Quarry, located approximately 10.5 
km to the southwest.  
 
Based on MTE’s interpretation of the borehole geophysical data from W22 and MW4, as 
well as a review of supplementary information1 the elevations of the different lithological 
units in the area were inferred and are identified on Figures 2 and 3. These lithological 
units included: 
                                            
1 Supplementary information included: 

• Borehole geophysical logs from the Tomlinson – Brechin Quarry (Golder Associated Ltd., 2009) 
(Attachment 3); 

• Cumulative Impacts Assessment for Groundwater Taking in the Carden Plain Area- Addendum 
Report (Golder Associates Ltd., 2016) (Attachment 4).  
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• The Bobcaygeon Formation; 
• The Gull River Formation; 
• Locally referred to Green Marker Beds; 
• The Shadow Lake Formation; and 
• The Precambrian Bedrock  

 
2.6 Groundwater Elevations 
 
Groundwater elevation data from all monitoring locations from 2012 to 2018 can be 
found in Table 1 as well as Hydrographs 2-30. The hydrographs also indicate the 
bottom elevation of each well. 
 
2.7 On-Site Dewatering 
 
Groundwater dewatering took place on-Site between August 7, 2018 and October 31, 
2018. Daily pumping records supplied by the client to MTE have been summarized in 
Table 2. 
 
 
3.0 ZONE-OF-INFLUENCE ASSESSMENT 
 
In MTE’s January 2018 Zone-of-Influence Assessment, the zone-of-influence for both 
the current extent (Scenario 1) of extraction (2017) and full extraction of Phase 1 
(Scenario 2) was estimated using the Thiem equation and dewatering information 
collected in 2017. Using data collected in 2018 from on-Site monitoring locations and 
from the newly constructed wells (MW1-MW4) MTE was able to refine the zone-of-
influence estimation for the current quarry extent (Scenario 1) and the full extraction of 
Phase 1 (Scenario 2).  
 
As in MTE’s January 2018 Zone-of-Influence Assessment, for the purposes of this 
analytical model MTE assumes that the bedrock groundwater system at the Site acts as 
an ideal confined aquifer with the following characteristics (Fetter, 2001): 
 

• The aquifer is bounded on the bottom by a confining layer; 
• All geological formations are horizontal and have an infinite extent; 
• The potentiometric surface of the aquifer is horizontal prior to the start of 

dewatering; 
• All changes in the positions of the potentiometric surface are due to the effect of 

dewatering; 
• The aquifer is homogeneous and isotropic; 
• All flow is radial to the quarry; 
• Groundwater flow is horizontal; 
• Darcy’s Law is valid; 



Ministry of the Environment, Conservation and Parks 
    MTE File No. C36123-200 

December 21, 2018 
    Page 6 

 
 

• Groundwater has a constant density and viscosity; 
• The quarry (well) is ‘screened’ over the entire thickness of the aquifer; and 
• The quarry (well) has an infinitesimal diameter and is 100% efficient. 

 
3.1  Scenario 1a - Current Conditions 
 
The current extraction area of the quarry covers a base area of approximately 1.7 ha 
(Figure 1), with the excavated area at approximately 261 mAMSL. In addition there is a 
small trench in the south-east corner covering an area of approximately 3.3 x 10-2 ha 
with a base at approximately 258 mAMSL.  
 
2018 Zone of Influence 
 
The 2018 zone-of-influence was estimated using groundwater monitoring data collected 
during pumping (dewatering) in 2018. Data from monitoring wells WCA, WBB, WAB, 
MW1, MW3 & MW4 were then plotted on a log distance vs drawdown plot (Hydrograph 
31). WCA, WBB, WAB, MW1, MW3 & MW4 were analyzed as these wells either show 
drawdown from dewatering and/or are upgradient in regards to groundwater flow 
direction from the current quarry extent. By drawing a line of best fit on the log distance 
vs drawdown plot, drawdown from dewatering can be estimated at various distances 
from the quarry face (Driscoll, 1987). This drawdown data was then used to create a 
zone-of-influence map for the current extent of the quarry (Figure 4).  
 
MTE considers measurable drawdown to be one meter. Drawdown of less than one 
meter is indiscernible from seasonal water table fluctuations. As such, the zone-of-
influence was assessed to a distance where drawdown was equal to one meter. As a 
result of the assumptions listed above, the zone influence extends roughly the same in 
every direction.  
 
The 2018 zone-of-influence was contained within lands owned by Ferma Aggregates 
and does not extend to any nearby domestic well users. 
 
2018 Zone of Influence vs. Historical Drawdown (2016-2018) 
 
The 2018 zone-of-influence was compared to actual drawdown measured in on-Site 
wells in order to validate the methodology used. In order to minimize variability in water 
levels, average (2016-2018) pre-pumping and pumping water levels were calculated for 
wells2 within the lower Bobcaygeon Formation (based on a screen mid-point depth 
between approximately 251 and 265 mAMSL and previously collected water level data). 
Water levels from 2016-2018 were selected due to the consistent collection of water 
levels over this period of time. Average pre-pumping water levels were calculated using 
                                            
2 Monitoring locations installed or added to the monitoring program following 2016 were not assessed. 
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water level data collected from spring and/or summer prior to when pumping began. 
Average water levels during pumping were calculated using water level data from one 
month following the beginning of pumping to when pumping ceased. The first month 
following the beginning of pumping was not used as water levels during this month were 
not representative of either pre-pumping or pumping levels. The average drawdown was 
then calculated by subtracting average pumping water levels from average pre-pumping 
levels (Table 3). W8 was not included in this assessment due to its poor condition and 
tendency to go dry. 
 
The comparison between the 2018 zone-of-influence and average drawdown (2016-
2018) can be seen on Figure 5. For the majority of monitoring locations the drawdown 
estimated by the distance drawdown plot was within approximately one meter of the 
average drawdown. BH4A was calculated to have an average drawdown of 0.6 m 
compared to the estimated 4.0 m, this is interpreted to be as a result of BH4A being 
influenced by the tributary of the Talbot River which is approximately 50 m away. MTE’s 
opinion is that the method to estimate the zone-of-influence outlined above is a 
technically sound approach, on which additional drawdown predictions can be reliably 
and conservatively based.  
 
3.1.1 Determination of Aquifer Characteristics 
 
Aquifer Thickness (b) 
 
The aquifer thickness is required in order to calculate the hydraulic conductivity of the 
system, as hydraulic conductivity is a function of the aquifer thickness and the 
transmissivity. The aquifer thickness was estimated by reviewing borehole logs from 
MW2C and water level data from MW2. Based on the slow recovery in water levels, 
MW2C appears to be screened in a very competent zone of rock which may form an 
aquitard, therefore the bottom elevation of the aquifer was set at the top of the sand 
pack for MW2C (252.78 mAMSL). The top of the aquifer was estimated to be the 
highest groundwater elevation recorded at MW2 which based on logger data was found 
to be 266.92 mAMSL. As such, the aquifer thickness is estimated to be 15.1 m (266.92 
– 252.78 mAMSL). 
 
Drawdown vs. Time 
 
Water level data from SG1, WAB, WBB, WCA, MW1, MW3 & MW4 indicate a steady 
decline in water levels from August 7 to October 2, 2018. As such, drawdown vs. log 
time data from this time period was used to calculate aquifer coefficients, including 
transmissivity, storativity and hydraulic conductivity at each location listed above. Data 
was analyzed using AquiferTest© software and the Cooper & Jacob Straight Line 
method.   
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For the purposes of AquiferTest© analysis the “centre of the pumping well” is 
considered to be the centre of the currently excavated area. This resulted in 
transmissivity values ranging between 20.6 and 74.1 m2/day; storativity values ranging 
between 1.6 x 10-3 and 1.5 x 10-2; and hydraulic conductivity values ranging between 
1.4 and 4.9 m/day. AquiferTest© data sheets are provided in Attachment 5.  
 
Drawdown vs. Distance 
 
Drawdown vs. log distance data collected from WAB, WBB, WCA, MW1, MW3 & MW4 
was used to calculate the aquifer coefficients transmissivity, storativity and hydraulic 
conductivity using AquiferTest© software and the Cooper & Jacob analysis. When 
analyzing the distance drawdown data an assessment time must be selected; October 
2nd was selected as this date corresponds to the maximum drawdown which occurred 
during initial dewatering (Hydrograph 31). Analysis of the time drawdown plot resulted 
in a transmissivity of 46.3 m2/day; a storativity of 3.3 x 10-3; and a hydraulic conductivity 
of 3.1 m/day. AquiferTest© data sheets are provided in Attachment 5. The 
transmissivity, storativity and hydraulic conductivity values generated using the 
Drawdown vs. Distance analytical solution show good agreement with those same 
values estimated using the Drawdown vs. time solutions. 
 
A summary of transmissivity, storativity and hydraulic conductivity values generated 
from AquiferTest© are provided in Table 4.  
 
3.2 SCENARIO 1b - Full Extraction Depth - Current  
 
Prior to estimating the zone-of-influence for the full extraction (quarry floor = 255 
mAMSL) of Phase 1, the zone-of-influence was estimated for the full extraction of the 
current extent of the quarry down to 255 mAMSL. The drawdown for the full extraction 
of current quarry extent was estimated by creating a drawdown vs. log time plot for the 
2018 drawdown data (Hydrograph 32). Based on a static water level in the quarry of 
266.3 mAMSL and a final floor elevation of 255 mAMSL, the maximum drawdown within 
the quarry is 11.3 m. Drawdown data from 2018 indicates that monitoring wells: WCA, 
WBB, WAB, MW1, MW3 & MW4 have a near instantaneous reaction to pumping. This 
was also observed in 2016 and 2017 drawdown data.  
 
Extending the drawdown slope observed in the quarry (SG1) indicates that, had the rate 
of drawdown continued, a drawdown of 11.3 m would have been achieved by 
approximately 3 x 105 minutes (~208 days) (Hydrograph 32). The following 
assumptions were made when applying this concept to other wells on-Site: 
 

• The final drawdown within the bedrock will be the same regardless of the 
pumping rate; and 

• Drawdown within the bedrock will reach pseudo steady state instantaneously 
once drawdown within the quarry sump is equal to 11.3 m or at 3 x 105 minutes. 
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Using the above assumptions the estimated drawdown at each monitoring well can then 
be assessed by applying the same principles. The estimated drawdown in each of the 
monitoring wells when the current quarry has been dewatered to an elevation of 255 
mAMSL (quarry floor) can be seen in Table 4. Using this data a drawdown vs log 
distance plot was created (Hydrograph 33). 
 
The drawdown at various distances from the quarry face was estimated using the 
equation of the line of best fit as shown on Hydrograph 33. This drawdown data was 
used to create a zone-of-influence map for full extraction of the current extent of the 
quarry (Figure 6).  
 
3.3 SCENARIO 2 - Full Extraction Depth – Phase 1 
 
As the final drawdown in the bedrock (i.e. 11.3 m) will be the same as in Scenario 1b, 
regardless of the size of the quarry, the zone-of-influence will only expand laterally as a 
result of the extent of the quarry becoming larger. Using the methodology and 
assumptions outlined above the zone of influence for the full extraction of Phase 1 was 
estimated (Figure 7).  
 
Prediction Analysis - Scenario 2 
 
As a result of the assumptions listed above, the zone-of-influence extends 
approximately an equal distance in every direction. As this zone-of-influence estimate is 
based primarily on up-gradient wells, the drawdown west and south of Phase 1 may be 
overestimated.  
 
There are a number of domestic wells located east of the Site along Victoria Road, most 
of which are located south east of the Phase 1 (Figure 8). Based on the zone-of-
influence estimation for full extraction of Phase 1, several domestic wells (MECP Well 
Record #: 6404295 (W4), 6407486, 6404456, 6400005, 6400515 and 6400514) may 
experience between two and three meters of drawdown as a result of the complete 
extraction of Phase 1. Several other wells may experience up to one meter of drawdown 
following full extraction of Phase 1. However, as noted above the zone-of-influence is 
estimated to primarily effect those wells up gradient and as such will likely not impact 
those wells along McNamee Road or those along the southern portion of Victoria Road.  
 
There are three domestic wells located along Shrike road west of the Site, two of which 
are currently monitored (W3 & W2). Drawdown at W3 is predicted to be approximately 
three meters whereas drawdown at W2 is predicted to be approximately 3.5 m. The 
predicted drawdown for the resident (W1) located directly west across Shrike Rd. from 
BH1 for which an MECP well record could not be found is estimated to also be 
approximately 3.5m. 
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4.0 DISCUSSION 
 
4.1  Comparison to 2017 Results 
 
Scenario 1 
 
Figure 9 presents the interpreted Scenario1 zone-of-influence as presented in MTE’s 
January 5, 2018 Zone-of-Influence Assessment. Due to the lack of data east of WA or 
WB the zone-of-influence extended much further northeast when compared to that 
presented on Figure 4. Figure 9 does however show less of an impact to the west and 
south of the current extraction. This is a result of the drawdown presented in Figure 4 
being based on wells upgradient and therefore likely overestimates the amount of 
drawdown west and south of the current excavation. 
 
Scenario 2 
 
As with Scenario 1, Scenario 2 presented in the January 5, 2018 Zone-of-influence 
Assessment estimated a large zone-of-influence extending northeast of the Site (Figure 
10). Again this was based on no water level data east of the Site. Given the installation 
of the new wells (MW1-MW4) in 2018, the zone-of-influence was able to be more 
refined and thus more accurately predicted herein. This has resulted in an updated 
zone-of-influence to the north east being reduced by almost half the size to that 
presented in the previous report. As with Figure 4 the drawdown results presented in 
Figure 7 are based on wells upgradient and therefore likely over estimate the amount of 
drawdown west and south of Phase 1. 
 
The results presented herein were also compared to that of the 1995 Hydrotechnical 
Report by Oliver, Mangione, McCalla & Associates Ltd. (Attachment 6). The zone-of-
influence presented in the 1995 report was based on a two dimensional model with a 
quarry floor for Phase 1 of 251 mAMSL Attachment 6. This figure indicates that much 
of the drawdown will be constrained to within lands owned by Ferma Aggregates with a 
minor amount extending west of the Site along Shrike Road. The zone-of-influence 
presented herein (Figure 7) is similar to that presented in the 1995 report for drawdown 
west of Phase 1 along Shrike Road. The zone-of-influence presented herein does 
estimate a larger zone-of-influence north and east than that presented in the 1995 
report which may be a result of the additional groundwater data acquired from MW1-
MW4. 
 
4.2  Trigger Values 
 
Trigger values are intended to work as an early warning system to indicate if nearby 
domestic wells may be affected by drawdown in the near future. The trigger values as 
set out in MTE’s January 5, 2018 Zone-of-influence Assessment for W2 (263 mAMSL) 
and BH3A (259 mAMSL) are interpreted to still be appropriate and therefore will not be 
reassessed. 
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Using data gathered in 2018 trigger values have also been assessed for those wells 
west of Phase 1 along Victoria Road. As there are no on-Site monitoring wells in close 
proximity to W4 a trigger value will have to be applied to W4 itself. The trigger value for 
W4 was developed by reviewing the results of Scenario 2, which indicated a potential 
drawdown at this location of approximately 2.5 m and by taking into consideration the 
amount of available drawdown (8 m) (Hydrograph 34). Taking this information into 
account a trigger value of 261 mAMSL is recommended for W4.  
 
A trigger value has also been established for MW3, which was installed to a similar 
depth as those domestic wells along Victoria Road. Based on preliminary water level 
data gathered in 2018, MW3 appears to fluctuate between 266.5 mAMSL and 269 
mAMSL (Hydrograph 26). It is estimated that MW3 may experience up to 3 m of 
drawdown (263.5 mAMSL). As such, a trigger value equivalent to 4.5 m of drawdown 
(262 mAMSL) has been established to indicate if drawdown is becoming greater than 
that predicted, while also considering natural fluctuations due to climatic conditions. 
 
Should quarry activities result in adverse effects to nearby domestic wells, the 
contingency measures as outlined on the Site Operational Plan shall be implemented. 
 
4.3  Pumping Rate 
 
Ferma Aggregates is requesting for the continued pumping rate of 60 L/s (3600 L/min) 
as per PTTW 6475-AVGMXB. A pumping rate of 60 L/s is required by Ferma to quickly 
dewater and maintain dry working conditions within the quarry during initial spring 
dewatering or following significant precipitation events. 
 
Currently the maintenance rate or the pumping rate which is required to maintain dry 
working floor conditions based on 2018 pumping rates is 845 m3/day (587 L/min). As 
the quarry expands the maintenance rate will be required to increase to maintain dry 
quarry floor conditions over a larger area.  
 
The maintenance rate, or rate at which water will drain into the quarry from the 
surrounding formation was estimated using an analytical solution developed by S.S. 
Papadopoulos & Associates, Inc. This analytical model is used to calculate confined 
flow to an approximately square excavation with a nearby boundary (S.S. 
Papadopoulos & Associates Inc., 2013): 
 

𝑄 = 𝐾𝐾(𝐻 − ℎ𝑒𝑒) �2(𝑎+𝑏)
𝐿0

+  𝜋�     Eq. 1.0 
 
Where:  Q = drainage/pumping rate (m3/day) 
 K = hydraulic conductivity (m/day) = 2.6 m/day 
 D = aquifer thickness (m) = 15.1 m 
 a = Rectangular excavation length (m) = 1190 m 
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 b = Rectangular excavation width (m) = 490 m 
 H = Head at constant head boundary (m) = 15.1 m 
 hex = Aquifer Head in excavation (quarry) = 2.2 m 
 Lo = Distance to recharge boundary (m) = 3000 m 
 
Distance to the recharge boundary was projected to be 3000 m based on Hydrograph 
33 where the line of best fit intersects the x axis. The aquifer head inside the quarry was 
calculated to be 2.2 m (quarry floor elevation (255 mAMSL) – bottom of aquifer (252.8 
mAMSL)). The aquifer head at the constant recharge boundary is assumed to be equal 
to the aquifer thickness (15.1 m). Using Eq. 1.0 the maintenance rate was calculated to 
be approximately 2,134 m3/day or 1,482 L/min.  
 
This method was verified by calculating the maintenance rate based on current quarry 
extent. The current maintenance rate was calculated to be 809 m3/day, which is in good 
agreement with that measured in 2018 (845 m3/day). In order to meet their current 
needs and anticipated future needs, Ferma Aggregates requests that Table A of PTTW 
6475-AVGMXB be amended to reflect the changes shown on the chart below: 
 

Source Name/ 
Description: 

Source 
Type: 

Taking 
Specific 
Purpose: 

Taking Major 
Category: 

Max. 
Taken 

per 
Minute 

(L): 

Max. 
Num. 
Of Hrs 
Taken 

per 
Day: 

Max. 
Taken per 
Day (L): 

Max. 
Num. Of 

Days 
Taken 

per 
Year: 

Carden Quarry 
Sump Pond A -

Spring & 
Rainfall 

Dewatering 

Pond 
Quarry 

Other -
Dewatering Dewatering 3,600 24 5,184,000 60 

Carden Quarry 
Sump Pond A - 
Maintenance 
Dewatering 

Pond 
Quarry 

Other -
Dewatering Dewatering 1,500 24 2,160,000 305 

Carden Quarry 
Sump Pond A – 

Dust Suppression 

Pond 
Quarry 

Other -
Miscellaneous Miscellaneous 1,080 24 842,400 365 

Total Taking: 5,184,000  

 
4.4  Open Borehole vs. Discreetly Screened 
 
To better understand potential impacts future quarry dewatering may have on nearby 
domestic wells, water levels in discreetly screened MW2A, MW2B and MW2C will be 
compared to that of MW1. This was done in order to compare the effects of dewatering 
between an open borehole (similar to many domestic wells) and that of discreetly 
screened wells which appear to show the greatest impact from dewatering on-Site 
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(WBB, WAB, WCA etc.). MW1 is a open borehole completed within close proximity 
(~90m) to MW2 and was completed at a similar depth to nearby domestic wells. Based 
on previous water level data from WAB and WBB during pumping in 2016 and 2017, 
MTE predicted that MW2C (which is screened at a similar discrete elevation to WAB & 
WBB) would be directly impacted by quarry dewatering. Following the installation and 
development of the three discreetly screened wells (MW2A, MW2B & MW2C) within 
MW2, manual water levels indicated that groundwater elevations in MW2B were much 
closer to that in MW1. The water levels collected from MW2C indicate that the well is 
screened in a very competent zone as water levels are slowly recovering and are more 
than 12 m below that of MW2B or MW1. Water levels in MW2A, MW2B & MW2C will 
continue to be monitored and compared to those in MW1 to better understand how 
water levels in open boreholes compare to those of which have discrete screened 
intervals. 
 
 
5.0 MONITORING PROGRAM 
 
As per Condition 4.7 (5) of PTTW 6475-AVGMXB MTE has assessed the adequacy of 
the existing monitoring plan and proposes a updated monitoring plan as presented in 
Table 6. MTE proposes that the monitoring program be adjusted during the months of 
December to March when on-Site monitoring locations may become inaccessible.  
During the months of December to March when pumping is occurring MTE proposes 
that only monitoring locations SG1, BH3A, BH3C WFA, WFB, WFC, BH1A, BH1C, 
MW3 & MW4 be monitored. These wells, with the exception of SG1 (which is located 
within the quarry sump) were selected as they are easily accessible, located at the 
perimeter of the Site, and are the closest to off-Site receptors (domestic wells). This will 
ensure that the potential impacts to off-site receptors will continue to be monitored 
throughout the year. Domestic wells are not included during these months as they 
become inaccessible in freezing conditions due to the concrete well cap either 
becoming buried in snow or frozen shut.  
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Figure 2: Borehole Geophysical Log of W22

Notes:

Reference Point: TOC

Date Logged: 2018/06/28
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Figure 3: Borehole Geophysical Log of MW4

Notes:

Reference Point: TOC

Date Logged: 2018/06/29
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Table 1:  Groundwater Elevations (mAMSL) Manual Measurements - 2012 - 2018
BH1A BH1C BH2A BH2B BH2C BH3A BH3C BH4A BH4C OH1A OH1B OH2A OH2B OWA W8 W9 W21 W22 WAA WAB WAC

T/case 274.33 274.33 272.24 272.24 272.24 265.55 265.55 268.36 268.36 269.29 269.29 267.91 267.91 273.02 269.98 270.21 271.86 272.14 271.59 271.59 271.59

T/PVC 274.43 274.45 272.22 272.22 272.23 265.41 265.36 268.49 268.43 269.25 269.13 267.93 267.92 271.57 271.51 271.49

1-Jun-12 268.53 268.57 - - 266.61 262.22 262.36 - - 266.88 263.55 266.33 263.72 - - - 267.47 266.54 266.43 263.83 266.54

21-Jun-12 268.25 268.47 266.46 266.71 266.39 261.87 261.90 265.98 266.22 266.78 263.39 266.22 263.72 266.00 267.34 265.46 266.67 265.83 266.36 263.56 266.39

27-Jul-12 268.17 268.37 265.80 - 265.91 261.64 261.48 265.82 265.77 266.42 263.02 265.60 263.34 265.20 267.54 264.81 265.87 265.07 265.92 263.17 265.80

23-Aug-12 267.69 268.19 265.72 265.73 265.75 261.79 261.45 265.75 265.61 266.46 263.10 265.44 263.20 265.04 - 264.57 265.45 264.76 265.89 263.14 265.73

23-Nov-12 269.13 268.45 267.63 267.57 267.20 262.89 263.31 266.32 267.01 267.66 263.70 266.52 263.84 267.02 267.97 266.41 268.48 268.00 267.50 264.23 267.35

30-Oct-13 268.84 269.29 267.98 267.97 267.41 264.20 262.68 266.50 267.06 267.62 263.77 266.58 263.93 267.15 268.45 266.60 268.65 268.39 267.20 264.27 267.36

10-Sep-14 268.37 268.24 266.51 266.31 266.19 261.87 261.84 265.81 266.23 267.00 263.60 266.14 263.73 265.23 - 264.98 266.00 265.16 266.47 263.44 266.14

14-May-15 268.84 268.81 267.60 267.80 267.02 263.01 262.73 266.55 267.03 267.41 263.83 266.49 263.96 266.52 268.67 266.11 268.26 267.30 267.33 266.47 267.03

18-Jun-15 268.58 268.52 267.44 267.09 266.67 262.87 262.41 266.55 266.69 267.31 263.69 266.33 263.90 266.49 268.11 266.07 267.08 267.21 267.35 266.36 266.66

30-Jul-15 268.79 268.72 267.50 267.46 266.76 262.29 262.33 266.45 266.75 267.04 263.62 266.32 263.81 266.81 267.79 265.69 267.54 266.52 267.53 266.34 266.76

27-Aug-15 268.69 268.22 267.00 266.96 266.38 261.97 261.92 266.55 266.39 266.57 263.59 266.20 263.79 266.12 * 265.29 266.61 265.55 267.29 266.19 266.37

21-Sep-15 268.24 268.45 267.36 267.05 266.46 262.67 262.33 266.48 266.45 267.18 263.64 266.22 263.80 266.16 * 265.55 266.31 266.14 267.36 266.33 266.44

15-Oct-15 268.25 268.53 267.08 266.96 266.37 262.10 261.92 266.40 266.37 266.57 263.55 266.12 263.74 266.15 * 265.15 265.13 266.49 267.35 266.13 266.36

16-Dec-15 269.05 269.01 267.99 267.86 267.22 264.04 263.19 266.66 267.21 267.58 263.82 266.55 263.93 267.61 268.30 266.58 268.12 268.44 267.49 266.85 267.21

10-May-16 266.74 269.07 267.69 267.78 267.00 263.03 262.76 266.56 267.02 267.36 263.74 266.49 263.95 267.07 268.61 266.19 268.42 267.54 267.44 266.65 266.99

28-Jun-16 268.15 268.73 266.90 266.94 266.37 261.97 262.04 266.39 266.40 266.52 263.46 266.12 263.68 266.43 267.47 265.39 266.83 265.69 267.14 265.16 266.36

19-Jul-16 267.84 268.61 266.42 266.61 266.12 262.01 261.96 265.94 266.17 266.43 263.40 266.01 263.59 266.01 267.28 265.22 266.34 265.47 266.52 263.50 266.11

12-Aug-16 - 268.49 265.97 266.23 265.79 261.88 261.83 265.62 265.83 266.17 262.94 265.39 263.13 265.18 267.23 264.77 265.98 265.02 266.19 262.80 265.78

24-Aug-16 267.84 268.43 266.25 266.09 265.98 262.17 262.01 265.80 266.04 266.73 263.33 265.82 263.51 265.77 * 265.11 265.87 265.59 266.14 263.37 265.98

21-Sep-16 267.84 268.37 265.98 265.86 265.90 262.08 261.92 265.68 265.97 266.22 263.19 265.40 263.35 265.68 * 264.66 265.55 264.75 266.10 262.73 265.89

31-Oct-16 267.79 268.27 265.95 265.60 265.91 262.07 261.85 265.82 265.96 266.75 263.27 265.45 263.42 265.62 * 264.47 265.32 264.63 266.03 263.18 265.90

23-Nov-16 267.97 268.28 266.10 265.61 265.99 262.01 261.81 265.71 266.06 266.35 263.22 265.32 263.34 265.57 * 264.43 265.23 264.61 266.01 262.60 265.98

16-Dec-16 - - - - - - - - - - - - - - * - - - - - -

21-Dec-16 268.71 268.54 267.27 267.13 266.57 262.89 262.39 265.97 266.61 267.42 263.51 - - - * 265.47 266.20 266.45 266.63 263.81 266.56

20-Apr-17 269.28 269.25 268.15 268.22 267.62 263.83 263.46 266.68 267.65 267.43 263.79 266.56 264.04 267.52 269.24 266.66 268.66 268.34 267.46 266.55 267.62

26-May-17 269.00 269.21 267.74 268.02 267.21 263.25 262.88 266.62 267.24 267.39 263.78 266.49 264.02 266.19 268.80 266.33 268.50 267.67 267.62 266.68 267.20

21-Jun-17 268.83 269.13 267.60 267.63 266.94 262.79 262.56 266.57 266.98 267.25 263.74 266.47 263.99 267.07 268.37 266.11 268.23 267.29 267.56 266.62 266.92

28-Jul-17 269.04 269.09 267.71 267.73 267.06 263.00 262.68 266.39 267.12 267.13 263.62 266.49 263.90 266.95 268.36 266.12 268.28 267.60 267.57 265.10 267.05

3-Aug-17 268.80 269.07 267.32 267.35 266.85 262.51 262.31 266.20 266.90 266.87 263.54 266.44 263.82 266.65 268.17 265.94 268.18 267.14 267.30 264.18 266.83

21-Aug-17 268.95 268.44 266.75 266.76 266.45 262.00 261.93 265.95 266.50 266.74 263.54 266.34 263.79 266.37 267.78 265.58 267.45 266.04 266.76 263.61 266.44

18-Sep-17 268.12 268.79 266.44 266.43 266.20 261.78 261.77 265.90 266.26 266.47 263.42 266.09 263.68 265.78 * 265.22 266.49 265.44 266.51 263.53 266.19

26-Oct-17 268.53 268.62 267.34 267.37 266.45 262.16 262.07 266.04 266.50 267.29 263.53 266.22 263.76 266.88 * 265.59 266.29 266.26 266.76 263.76 266.43

23-Nov-17 269.18 269.14 268.02 267.91 267.31 264.31 263.90 266.34 267.35 267.47 263.74 266.58 263.99 267.95 268.26 266.66 268.10 268.54 267.07 264.60 267.29

14-May-18 269.11 269.15 267.76 268.06 267.36 263.17 262.82 266.60 267.40 267.24 263.75 266.52 264.05 265.28 268.86 266.26 268.56 267.77 267.49 266.48 267.32

28-Jun-18 268.17 268.87 266.96 267.08 266.81 261.79 261.77 266.31 266.86 266.39 263.46 266.14 263.77 265.81 267.61 265.35 266.93 265.72 267.08 266.05 266.76

25-Jul-18 268.06 268.71 267.18 266.69 266.84 262.92 262.78 266.52 266.84 267.16 263.58 266.19 263.85 266.53 * 265.80 266.30 267.04 267.02 266.36 266.81

22-Aug-18 268.65 268.74 267.69 267.75 267.76 262.94 262.74 266.60 267.77 267.40 263.69 266.42 264.00 266.18 * 265.83 267.58 266.67 267.48 265.86 267.74

18-Sep-18 268.83 268.78 267.40 267.64 267.44 262.15 262.07 266.20 267.46 266.88 263.52 266.33 263.84 266.65 * 265.48 267.16 266.04 267.21 264.11 267.40

25-Oct-18 269.01 268.80 267.72 267.70 267.62 263.18 262.85 266.19 267.64 267.30 263.63 266.37 263.93 267.30 267.61 266.11 267.54 267.67 267.03 263.67 267.58

12-Nov-18 269.21 268.90 268.03 268.00 268.27 264.03 263.59 266.42 Frozen 267.37 263.75 266.59 264.05 267.32 268.51 266.60 268.22 268.44 267.14 264.55 268.24

Notes: mAMSL = metres above mean sea level

T/case = top of steel casing

mAMSL = metres above mean sea levelT/PVC = top of PVC Riser Pipe

T/case = top of steel casing - = not measured

T/PVC = top of PVC Riser Pipe* = Dry

No PVC Casing Installed
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Table 1:  Groundwater Elevations (mAMSL) Manual Measurements - 2012 - 2018

T/case

T/PVC

1-Jun-12

21-Jun-12

27-Jul-12

23-Aug-12

23-Nov-12

30-Oct-13

10-Sep-14

14-May-15

18-Jun-15

30-Jul-15

27-Aug-15

21-Sep-15

15-Oct-15

16-Dec-15

10-May-16

28-Jun-16

19-Jul-16

12-Aug-16

24-Aug-16

21-Sep-16

31-Oct-16

23-Nov-16

16-Dec-16

21-Dec-16

20-Apr-17

26-May-17

21-Jun-17

28-Jul-17

3-Aug-17

21-Aug-17

18-Sep-17

26-Oct-17

23-Nov-17

14-May-18

28-Jun-18

25-Jul-18

22-Aug-18

18-Sep-18

25-Oct-18

12-Nov-18

Notes:

mAMSL = metres above mean sea level

T/case = top of steel casing

T/PVC = top of PVC Riser Pipe

Groundwater Elevations (mAMSL) Manual Measurements - 2012 - 2018
WBA WBB WBC WCA WCB WCC WDA WDB WDC WEA WEB WEC WFA WFB WFC WGA WGB WGC WHA WHB WHC

272.81 272.81 272.81 271.47 271.47 271.47 268.04 268.04 268.04 270.19 270.19 270.19 271.56 271.56 271.56 264.20 264.20 264.20 268.96 268.96 268.96

272.78 272.72 272.69 271.44 271.44 271.44 268.02 268.00 268.00 270.15 270.14 270.13 271.55 271.55 271.53 264.15 264.17 264.16 269.04 269.06 269.07

265.43 263.09 266.59 264.91 266.49 266.48 264.44 265.68 266.53 267.21 266.55 266.56 264.40 261.03 259.35 261.34 262.23 260.29 266.47 264.36 266.77

265.37 262.81 266.37 264.65 266.40 266.26 264.31 265.40 266.31 266.98 266.32 266.31 264.36 260.70 259.03 261.29 262.13 260.08 266.40 264.14 266.51

265.08 262.63 265.90 264.23 266.26 265.78 263.76 264.77 265.81 266.56 265.84 265.83 263.96 260.24 258.58 260.84 261.97 259.74 266.17 264.06 266.03

265.18 262.57 265.69 264.31 266.17 265.64 263.71 263.57 265.69 266.45 265.72 265.72 263.91 260.12 258.51 260.87 261.83 259.62 265.84 264.60 265.86

265.58 263.34 266.88 265.08 265.81 267.17 265.35 265.86 267.13 267.96 267.16 267.17 265.13 261.55 260.05 261.85 261.64 261.01 266.16 263.95 267.40

266.12 263.38 267.29 265.01 265.15 267.31 265.92 265.86 267.34 268.30 267.38 267.38 265.26 261.40 259.76 261.96 261.87 261.09 266.30 264.20 267.59

265.53 262.47 266.08 262.32 264.74 266.06 264.33 265.05 266.13 267.18 266.15 266.17 264.27 258.57 260.29 261.21 261.92 259.95 266.34 264.70 266.38

266.78 266.72 267.14 266.66 265.20 266.92 265.16 265.76 266.96 267.69 266.98 266.99 264.72 261.43 259.55 261.76 262.16 260.62 266.45 264.52 267.20

266.82 266.69 266.55 266.72 265.30 266.62 264.89 265.45 266.97 267.37 266.19 266.29 264.74 260.60 258.75 261.84 262.11 260.59 266.41 264.49 266.85

266.69 266.69 266.76 267.41 265.47 266.70 264.72 265.36 266.70 267.48 266.72 266.73 264.51 260.77 258.81 261.34 262.03 260.31 266.42 264.48 266.95

266.60 266.54 266.36 266.65 265.54 266.35 264.50 265.26 266.65 267.30 266.61 266.39 264.16 260.30 258.30 261.33 261.94 260.03 266.37 264.44 266.56

266.76 266.64 266.37 266.70 265.63 266.42 265.02 265.02 266.40 267.25 266.41 266.42 264.59 260.33 258.41 261.60 261.86 260.31 266.32 264.43 266.63

266.41 266.44 266.51 266.54 265.67 266.34 264.31 264.89 266.31 266.98 266.33 266.34 264.18 260.28 258.30 261.32 261.78 260.02 266.29 264.41 266.57

267.03 267.05 267.12 266.94 265.83 267.12 265.67 265.72 267.16 268.03 267.18 267.19 265.03 261.35 259.47 262.00 261.81 260.78 266.37 264.38 267.42

266.84 266.90 267.05 266.87 266.17 266.90 265.18 265.62 266.93 267.70 266.95 266.95 264.75 261.53 259.61 261.69 262.33 260.80 266.56 264.75 267.18

266.25 265.00 266.37 264.91 266.23 266.25 264.30 264.83 266.31 266.78 266.32 266.33 264.18 260.35 258.32 261.29 262.27 260.09 266.42 264.61 266.56

265.55 262.72 266.11 262.48 266.14 266.00 264.15 264.57 266.07 266.58 266.08 266.08 264.10 260.12 258.10 261.32 262.17 260.01 266.32 264.54 266.31

265.19 262.00 265.78 261.84 265.88 265.69 263.77 264.27 265.73 266.47 265.74 265.75 264.01 259.90 257.95 260.86 262.04 259.76 266.08 264.46 265.99

265.35 262.63 265.80 262.40 265.76 265.88 264.08 264.40 265.93 266.70 265.94 265.95 264.14 260.00 258.20 261.36 261.97 260.04 266.00 264.46 266.19

265.24 261.88 265.86 261.47 265.48 265.80 263.83 264.30 265.85 266.56 265.85 265.87 263.92 259.93 257.95 261.03 261.82 259.75 265.73 264.42 266.10

265.19 262.49 265.76 262.41 265.13 265.80 264.13 264.26 265.85 266.68 265.86 265.87 263.94 259.88 257.94 261.08 261.62 259.67 265.35 264.38 266.11

265.21 261.71 265.94 261.36 264.93 265.88 264.10 264.35 265.93 266.74 265.94 265.96 263.82 260.01 258.03 261.17 261.54 259.58 265.40 264.36 266.20

- - - - - - - - - - - - - - - - - - - - -

265.71 262.94 266.41 262.50 264.78 266.44 264.77 264.94 266.46 267.59 266.53 266.52 265.02 260.65 258.85 261.65 261.50 260.21 265.49 264.35 266.77

266.98 266.64 267.77 267.53 265.03 266.50 265.82 266.17 267.58 268.06 267.58 267.58 265.19 261.84 259.94 261.95 262.09 261.24 266.54 263.97 267.80

266.89 266.90 267.42 266.86 265.31 267.13 265.31 265.83 267.16 267.70 267.17 267.17 264.98 261.81 259.88 261.94 262.20 261.01 267.46 263.96 267.37

266.83 266.84 266.96 266.83 265.51 266.85 265.19 265.44 266.89 267.53 266.90 266.90 264.77 261.44 259.47 261.78 262.24 260.74 266.91 263.92 267.12

266.36 264.58 267.10 264.12 265.68 266.95 265.25 265.54 266.99 267.67 267.01 267.01 264.85 261.50 259.58 261.46 262.23 260.75 266.68 263.83 267.25

265.94 263.36 266.93 262.72 265.64 266.74 265.02 265.33 266.80 267.43 266.82 266.81 264.65 261.32 259.29 261.32 262.20 260.48 266.65 263.76 267.03

265.73 262.69 266.48 262.13 265.44 266.34 264.64 264.85 266.40 267.06 266.41 266.41 264.42 260.72 258.62 261.27 262.17 260.06 266.57 263.74 266.64

265.60 262.70 266.16 262.28 265.26 266.11 264.32 264.57 266.16 266.73 266.16 266.17 264.17 260.23 258.20 261.23 262.05 259.91 266.43 263.63 266.39

265.79 262.87 266.26 262.34 265.06 266.35 264.95 264.79 266.40 267.38 266.42 266.41 264.60 260.36 258.50 261.38 261.90 260.20 266.28 263.72 266.65

266.26 263.68 267.02 262.90 264.89 267.21 265.74 265.69 267.24 268.05 267.28 267.27 265.44 261.23 259.43 261.96 261.88 261.02 266.32 263.92 267.50

266.83 266.51 267.55 266.37 265.21 267.29 265.53 265.89 267.32 267.72 267.35 267.33 264.95 264.58 259.90 261.77 262.31 260.82 266.61 263.99 267.52

266.42 266.24 266.86 266.31 265.49 266.72 264.31 265.07 266.76 266.66 266.77 266.78 264.17 260.64 258.43 261.25 262.23 259.93 266.43 263.70 266.99

266.62 266.46 266.43 266.42 265.74 266.73 265.12 264.85 266.77 267.01 266.81 266.79 264.48 260.45 258.48 261.68 262.10 259.96 266.29 263.81 267.03

266.73 265.60 267.70 265.31 265.82 267.67 265.23 266.11 267.71 267.43 267.74 267.68 264.83 261.38 259.06 261.62 261.99 260.31 266.36 263.93 267.95

266.08 263.28 267.51 262.65 265.71 267.34 265.06 265.76 267.39 267.37 267.39 267.40 264.59 261.37 259.18 261.30 261.92 260.15 266.39 263.78 267.62

266.14 262.64 267.57 261.58 264.92 267.53 265.24 265.84 267.57 267.70 267.58 267.59 264.93 261.40 259.45 261.74 261.85 260.69 266.38 263.87 267.81

266.32 263.60 268.15 262.77 264.77 268.18 265.83 266.48 267.95 267.97 268.23 268.24 265.14 261.77 259.83 261.94 261.86 260.96 266.40 263.99 268.46

mAMSL = metres above mean sea level

T/case = top of steel casing

T/PVC = top of PVC Riser Pipe

 - = not measured

* = Dry
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Table 1:  Groundwater Elevations (mAMSL) Manual Measurements - 2012 - 2018

T/case

T/PVC

1-Jun-12

21-Jun-12

27-Jul-12

23-Aug-12

23-Nov-12

30-Oct-13

10-Sep-14

14-May-15

18-Jun-15

30-Jul-15

27-Aug-15

21-Sep-15

15-Oct-15

16-Dec-15

10-May-16

28-Jun-16

19-Jul-16

12-Aug-16

24-Aug-16

21-Sep-16

31-Oct-16

23-Nov-16

16-Dec-16

21-Dec-16

20-Apr-17

26-May-17

21-Jun-17

28-Jul-17

3-Aug-17

21-Aug-17

18-Sep-17

26-Oct-17

23-Nov-17

14-May-18

28-Jun-18

25-Jul-18

22-Aug-18

18-Sep-18

25-Oct-18

12-Nov-18

Notes:

mAMSL = metres above mean sea level

T/case = top of steel casing

T/PVC = top of PVC Riser Pipe

Groundwater Elevations (mAMSL) Manual Measurements - 2012 - 2018
WIA WIB WIC SG1 MW1 MW2A MW2B MW2C MW3 MW4 W2 W3 W4

273.92 273.92 273.92 No Casing 270.88 272.96 272.96 272.96 274.27 274.12 N/A 265.69 270.26

273.85 273.88 273.87 268.97 No PVC 272.90 272.85 272.90 No PVC No PVC 271.35 265.46 270.11

265.63 263.49 266.58 - - - - - - - - - -

265.38 263.46 266.38 - - - - - - - - - -

264.78 263.10 265.83 - - - - - - - - - -

264.31 263.06 265.76 - - - - - - - - - -

266.28 263.65 267.20 - - - - - - - - - -

266.29 263.70 267.41 - - - - - - - - - -

264.73 263.53 266.20 - - - - - - - - - -

265.42 263.76 267.06 - - - - - - - - - -

265.23 263.70 266.69 - - - - - - - - - -

265.41 263.62 266.79 - - - - - - - - - -

265.00 263.59 266.39 - - - - - - - - - -

265.05 263.62 266.48 - - - - - - - - - -

264.94 263.54 266.39 - - - - - - - - - -

265.86 263.83 267.24 - - - - - - - - - -

265.40 263.76 267.01 - - - - - - - - - -

264.77 263.47 266.38 - - - - - - - - - -

264.16 263.39 266.15 260.96 - - - - - - - - -

263.20 262.95 265.81 260.54 - - - - - - - - -

263.86 263.32 266.00 261.25 - - - - - - - - -

263.67 263.19 265.92 260.04 - - - - - - - - -

263.64 263.26 265.92 261.41 - - - - - - - - -

263.63 263.19 266.01 259.33 - - - - - - - - -

- - - 260.59 - - - - - - - - -

- - - 261.51 - - - - - - - - -

265.64 263.83 267.65 266.40 - - - - - - - - -

265.03 263.82 267.24 266.85 - - - - - - - - -

265.24 263.79 266.98 266.81 - - - - - - - - -

265.21 263.80 267.08 263.44 - - - - - - - - -

264.96 263.60 266.87 261.66 - - - - - - - - -

264.71 263.58 266.48 260.97 - - - - - - - - -

264.07 263.46 266.23 261.27 - - - - - - - - -

265.24 263.56 266.48 261.29 - - - - - - 269.77 262.25 -

265.95 263.78 267.34 261.88 - - - - - - 270.48 265.19 -

264.67 263.86 267.39 266.34 267.20 - 267.22 - - - 269.94 263.92 -

264.14 263.58 266.85 266.32 266.37 - 266.55 - 266.90 266.89 269.73 261.58 -

264.71 263.70 266.87 266.43 266.95 - 266.94 - 267.21 266.90 270.29 263.13 265.65

265.02 263.81 267.81 265.05 266.82 - 266.98 - 268.14 267.90 270.41 263.26 265.46

265.05 263.64 267.46 261.78 265.61 267.35 265.59 265.62 267.70 267.54 269.75 262.36 265.56

265.37 263.73 267.65 260.17 265.51 267.46 265.61 252.24 267.97 267.79 269.96 264.06 265.84

265.50 263.86 268.51 261.88 266.24 267.63 266.32 252.92 268.66 268.48 270.39 265.33 265.93

mAMSL = metres above mean sea level

T/case = top of steel casing

T/PVC = top of PVC Riser Pipe

 - = not measured

* = Dry
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Table 2: 2018 Daily Pumping Log
Date Time Discharge Rate (L/min) Cumulative Discharge (L) Daily (L) Staff Guage (m) Notes

7-Aug-18 14:00 1960 27,009,900 2.47 Install & Start

8-Aug-18 16:15 1733 29,777,900 2,768,000

9-Aug-18 4,331,500 No Readings

10-Aug-18 12:30 1784 34,109,400 2,376,100 2.71

11-Aug-18 16:00 1776 36,946,500 2,837,100

12-Aug-18 16:30 1762 39,635,500 2,689,000

13-Aug-18 14:00 1736 41,872,900 2,237,400

14-Aug-18 15:35 1728 44,549,600 2,676,200 3.27

15-Aug-18 16:10 1736 47,084,000 2,534,440

16-Aug-18 15:30 1741 49,490,400 2,507,040 3.50

17-Aug-18 16:00 51,301,200 1,810,800 No Hydro

18-Aug-18 No Hydro (Fuse)

19-Aug-18 16:30 2141 51,352,400 1,862,000 Fixed

20-Aug-18 15:30 2058 54,182,600 2,830,200 3.70

21-Aug-18 16:10 1962 57,148,200 2,965,600

22-Aug-18 15:35 1973 59,661,200 2,513,000

23-Aug-18 15:50 1999 62,773,300 3,112,100

24-Aug-18 15:00 1875 65,521,500 2,748,200 4.27

25-Aug-18 15:10 1864 68,136,000 2,614,500

26-Aug-18 15:20 1866 70,938,000 2,802,000

27-Aug-18 15:30 1912 73,655,500 2,717,500 4.69

28-Aug-18 16:10 1813 76,394,400 2,738,900

29-Aug-18 16:00 1813 78,586,500 2,192,100

30-Aug-18 15:00 1845 81,522,700 2,936,200 5.50

31-Aug-18 15:45 1834 84,241,000 2,718,300

1-Sep-18 16:20 1850 86,967,500 2,726,500

2-Sep-18 16:00 1818 89,577,100 2,609,600

3-Sep-18 15:30 1765 92,054,900 2,477,800

4-Sep-18 15:45 1704 94,609,900 2,555,000

5-Sep-18 15:55 1693 97,098,800 2,485,900

6-Sep-18 15:15 1683 99,468,300 2,369,500

7-Sep-18 14:30 1690 1,901,900 2,332,200

8-Sep-18 15:30 1656 2,384,600 2,484,000

9-Sep-18 No Records

10-Sep-18 10:00 1666 5,820,700 2,399,040

11-Sep-18 10:15 1670 9,156,000 2,404,800 6.64

12-Sep-18 10:00 1685 11,520,800 2,364,800

13-Sep-18 9:55 1635 13,528,000 2,007,200

14-Sep-18 10:00 1626 16,306,600 2,778,600

15-Sep-18 10:15 1578 18,646,000 2,339,400

16-Sep-18 10:15 18,665,600 19,600 No Hydro

17-Sep-18 16:00 1970 19,331,300 1,665,700 7.06 No Hydro (Fixed at 14:00)

18-Sep-18 16:00 1874 22,041,300 2,710,000 Blown Fuse (Running Today Ok)

19-Sep-18 15:45 1664 24,554,500 2,513,200

20-Sep-18 15:40 1589 26,826,400 2,271,900

21-Sep-18 1720 29,288,500 2,462,100

22-Sep-18 17:00 1658 30,555,400 1,266,900 Hydro Off for a few hours (Fixed 13:00)

23-Sep-18 16:00 1592 32,739,900 2,184,500

24-Sep-18 16:00 1557 34,480,200 1,740,300 Hydro Off from 8:00 - 13:15

13:50 1949 36,143,300

16:00 1904 36,419,500

26-Sep-18 16:30 643 37,224,700 805,200 8.52
No Power from 16:00 on 25th - 7:00 on 26th 

Shut Down at 14:00 Changed Pump

27-Sep-18 15:30 674 38,129,100 904,400 Maintain Constant

28-Sep-18 14:00 653 39,052,000 922,900 Dry Quarry Floor

29-Sep-18 14:45 655 40,019,200 1,000,000 8.76

30-Sep-18 16:00 658 41,018,000 998,800

1-Oct-18 15:45 632 41,929,800 909,800 Tape caught on rocks 

2-Oct-18 15:40 610 42,798,600 870,800 No Reading

3-Oct-18 16:00 578 43,694,500 895,900 No Tape Reading

4-Oct-18 16:00 564 44,512,200 817,700

5-Oct-18 16:20 560 45,325,100 812,900

6-Oct-18 13:00 550 45,963,500 638,400 Rain All Day

7-Oct-18 13:00 559 46,609,300 645,800

8-Oct-18 14:30 575 47,018,500 409,200 Power Blip

9-Oct-18 16:20 557 48,040,500 1,022,000

10-Oct-18 16:00 555 48,931,500 891,000

11-Oct-18 13:30 546 49,558,400 626,900

12-Oct-18 15:00 554 50,837,200 1,278,800

13-Oct-18 16:10 509 51,774,400 937,200

14-Oct-18 15:30 514 52,448,200 673,800

15-Oct-18 15:30 538 53,187,800 739,600 8.79 Cleaned Screen

16-Oct-18 14:30 546 53,742,000 554,200

17-Oct-18 16:30 548 54,661,700 919,700

18-Oct-18 14:15 546 54,484,300 822,600 8.58

19-Oct-18 15:55 554 56,340,000 855,700

20-Oct-18 16:00 559 57,136,700 796,700

21-Oct-18 15:00 557 57,802,800 666,100

22-Oct-18 16:30 509 58,744,000 941,200

23-Oct-18 15:30 511 59,231,200 487,200

24-Oct-18 17:10 671 60,215,600 984,400

25-Oct-18 15:45 661 61,119,500 903,900

26-Oct-18 15:30 658 62,037,300 917,800

27-Oct-18 17:00 650 63,042,800 1,005,500

28-Oct-18 16:08 640 63,965,300 922,500

29-Oct-18 15:00 623 64,829,900 864,600

30-Oct-18 15:30 612 65,748,900 919,000 9.00

31-Oct-18 12:15 608 66,511,500 762,600 8.82 Stopped Pumping - Shut Off Hydro

25-Sep-18
Hydro Off - Back on 8:00 - Shut Down at 13:00 

for Clean Out Started Backup at 13:50
8.651,976,200
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Table 3: Drawdown Comparison - Average vs. Estimated
Well ID BH1A BH2A BH3A BH4A BH5A OH1A OH2A OWA W9 W21 W22 WAB WBB WCA WDA WEA WFA WGA WHA WIA

Average Pre-Pumping Groundwater Elevation* 268.45 267.58 262.97 266.55 266.22 267.17 266.40 266.50 266.10 267.94 267.34 266.48 266.64 266.74 265.20 267.48 264.75 261.72 266.68 264.97

Average Pumping Groundwater Elevation* 268.32 266.63 262.16 265.92 265.37 266.68 265.93 266.12 265.21 266.45 265.72 263.42 262.58 262.14 264.44 266.95 264.27 261.25 266.13 264.29

Average Drawdown (2016-2018) 0.13 0.95 0.80 0.63 0.85 0.49 0.48 0.38 0.88 1.49 1.62 3.06 4.06 4.60 0.77 0.53 0.48 0.47 0.56 0.68

Estimated Drawdown 0.18 0.94 0.78 3.95 0.70 0.30 0.33 0.78 0.78 0.84 0.99 2.61 4.23 5.42 1.95 1.36 0.72 0.15 0.03 0.72

Diff. Average vs Estimated Drawdown -0.04 0.00 0.02 -3.32 0.15 0.19 0.15 -0.41 0.11 0.65 0.63 0.45 -0.17 -0.82 -1.19 -0.83 -0.24 0.32 0.52 -0.04

Notes:

* Data measured in 2016-2018
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Table 4: Summary of Aquifer Test Results

Drawdown v. Time (Cooper & Jacob) Transmissivity (m
2
/day) Storage Coefficient Hydraulic Conductivity 

(m/day)

WAB 3.37E+01 2.87E-03 2.22

WBB 2.45E+01 6.96E-03 1.62

WCA 2.06E+01 1.50E-02 1.36

MW1 3.78E+01 3.21E-03 2.49

MW3 5.91E+01 1.61E-03 3.91

MW4 7.41E+01 2.09E-03 4.9

Distance v. Drawdown (Cooper & Jacob)

2-Oct-18 4.63E+01 3.27E-03 3.06

Geomean (All) 3.87E+01 3.76E-03 2.56
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Table 5: Estimated Drawdown Full Extraction - Current Extent (2018)

Monitoring Location Drawdown (m)

MW1 4.05

MW3 2.95

MW4 2.70

SG1 11.34

WAB 5.15

WBB 8.00

WCA 9.00
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Table 6: Water Monitoring Program 
 

Item Station Type of Monitoring 
Number of Events 

 Jan Feb Mar Apr May Jun July Aug  Sept Oct Nov Dec 

Groundwater Monitors 

WAA,WAB,WAC,WBA, WBB, WBC, WCA, WCB, WCC, WDA, WDB, 
WDC, WEA, WEB, WEC, WFA, WFB, WFC, WGA, WGB, WGC, 
WHA, WHB, WHC, WIA, WIB, WIC, BH1A, BH1C, BH2A, BH2B, 

BH2C,BH3A, BH3C, BH4A, BH4C,BH5A, BH5C, W21, W22, OWA, 
OH1A, OH1B OH2A, OH2B, SG1, MW1, MW2A, MW2B, MW2C, 

MW3, MW4  

Water Level  
 

1* 1* 1* 1 1 1 1 1 1 1 1 1* 

Domestic Wells W2, W3, W4 Water Level     1 1 1 1 1 1 1 1  

 
*During the months of December to March when pumping occurs water levels will be gathered only from SG1, BH3A, BH3C WFA, WFB, WFC, BH1A, BH1C, MW3 & MW4. 



 

 

HYDROGRAPHS 
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Hydrograph 1: Groundwater Elevations (mAMSL) - Carden Quarry - 2018 

Precipitation WAb WBb MW1 MW2 MW3 MW4 SG1 Start of Pumping End of Pumping

October 2, 
2018 
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Hydrograph 2: Groundwater Elevations (mAMSL) - BH1 - Carden Quarry - 2012 - 2018 

Precipitation BH1A - 260.99 mAMSL BH1C 228.81 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 3: Groundwater Elevations (mAMSL) - BH2 - Carden Quarry - 2012 - 2018 

Precipitation BH2a BH2A 263.52 mAMSL BH2B 248.03 mAMSL BH2C 229.46 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 4: Groundwater Elevations (mAMSL) - BH3 - Carden Quarry - 2012 -2018 

Precipitation BH3A 251.49 mAMSL BH3C 223.07 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)



Carden Quarry Zone of Influence Assessment - Addedum Report

Ferma Aggregates Inc. Hydrographs
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Hydrograph 5: Groundwater Elevations (mAMSL) - BH4 - Carden Quarry - 2012- 2018 

Precipitation BH4A 258.13 mAMSL BH4C 246.35 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Ferma Aggregates Inc. Hydrographs
MTE File No: 36123-200

Printed on: 12/12/2018
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Hydrograph 6: Groundwater Elevations (mAMSL) - BH5 - Carden Quarry - 2012 - 2018 

Precipitation BH5A BH5C BH5A 256.68 mAMSL BH5C 225.46 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Ferma Aggregates Inc. Hydrographs
MTE File No: 36123-200

Printed on: 12/12/2018
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Hydrograph 7: Groundwater Elevations (mAMSL) -W8- Carden Quarry - 2012 - 2018 

Precipitation W8 263.64 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)



Carden Quarry Zone of Influence Assessment - Addedum Report
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Printed on: 12/12/2018
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Hydrograph 8: Groundwater Elevations (mAMSL) - W9 - Carden Quarry - 2012 - 2018 

Precipitation W9 257.27 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 9: Groundwater Elevations (mAMSL) -W21 - Carden Quarry - 2012 - 2018 

Precipitation W21 255.69 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 10: Groundwater Elevations (mAMSL) -W22 - Carden Quarry - 2012 -2018 

Precipitation W22 228.56 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 11: Groundwater Elevations (mAMSL) - OH1 - Carden Quarry - 2012- 2018 

Precipitation OH1A 264.01 mAMSL OH1B 255.97 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 12: Groundwater Elevations (mAMSL) -  OH2 - Carden Quarry - 2012- 2018 

Precipitation OH2A 264.09 mAMSL OH2B 256.29 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 13: Groundwater Elevations (mAMSL) -  OWA - Carden Quarry - 2012- 2018 

Precipitation OWA 254.22 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 14: Groundwater Elevations (mAMSL) - WA - Carden Quarry - 2012- 2018 

Precipitation WAa 260.19 mAMSL WAb 250.79 mAMSL WAc 229.59 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)



Carden Quarry Zone of Influence Assessment - Addedum Report

Ferma Aggregates Inc. Hydrographs
MTE File No: 36123-200

Printed on: 12/12/2018
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Hydrograph 15: Groundwater Elevations (mAMSL) - WB - Carden Quarry - 2012- 2018 

Precipitation WBa 262.21 mAMSL WBb 251.61 mAMSL WBc 228.20 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)



Carden Quarry Zone of Influence Assessment - Addedum Report

Ferma Aggregates Inc. Hydrographs
MTE File No: 36123-200

Printed on: 12/12/2018
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Hydrograph 16: Groundwater Elevations (mAMSL) - WC - Carden Quarry - 2012 - 2018 

Precipitation WCb 249.37 mAMSL WCa 257.87 mAMSL WCc 230.81 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)



Carden Quarry Zone of Influence Assessment - Addedum Report

Ferma Aggregates Inc. Hydrographs
MTE File No: 36123-200

Printed on: 12/12/2018
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Hydrograph 17: Groundwater Elevations (mAMSL) - WD - Carden Quarry - 2012 - 2018 

Precipitation WDa 257.46 mAMSL WDb 236.21  mAMSL WDc 224.35 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)



Carden Quarry Zone of Influence Assessment - Addedum Report

Ferma Aggregates Inc. Hydrographs
MTE File No: 36123-200

Printed on: 12/12/2018
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Hydrograph 18: Groundwater Elevations (mAMSL) - WE - Carden Quarry - 2012 - 2018 

Precipitation WEa 260.41 mAMSL WEb 238.66 mAMSL WEc 226.75 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)



Carden Quarry Zone of Influence Assessment - Addedum Report

Ferma Aggregates Inc. Hydrographs
MTE File No: 36123-200

Printed on: 12/12/2018
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Hydrograph 19: Groundwater Elevations (mAMSL) - WF - Carden Quarry - 2012 - 2018 

Precipitation WFa 261.06 mAMSL WFb 237.46 mAMSL WFc 229.46 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)



Carden Quarry Zone of Influence Assessment - Addedum Report

Ferma Aggregates Inc. Hydrographs
MTE File No: 36123-200

Printed on: 12/12/2018
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Hydrograph 20: Groundwater Elevations (mAMSL) - WG - Carden Quarry - 2012 - 2018 

Precipitation WGa 255.90 mAMSL WGb 243.20 mAMSL WGc 229.30 mAMSL Start of Pumping End of Pumping WGb 30 per. Mov. Avg. (Precipitation)



Carden Quarry Zone of Influence Assessment - Addedum Report

Ferma Aggregates Inc. Hydrographs
MTE File No: 36123-200

Printed on: 12/12/2018

0

10

20

30

40

50

60

70

80

90

260

261

262

263

264

265

266

267

268

269

270

1
-J

a
n
-1

2

1
-A

p
r-

1
2

1
-J

u
l-
1

2

3
0

-S
e
p

-1
2

3
1

-D
e
c
-1

2

1
-A

p
r-

1
3

1
-J

u
l-
1

3

1
-O

c
t-

1
3

3
1

-D
e
c
-1

3

1
-A

p
r-

1
4

2
-J

u
l-
1

4

1
-O

c
t-

1
4

3
1

-D
e
c
-1

4

2
-A

p
r-

1
5

2
-J

u
l-
1

5

1
-O

c
t-

1
5

1
-J

a
n
-1

6

1
-A

p
r-

1
6

1
-J

u
l-
1

6

3
0

-S
e
p

-1
6

3
1

-D
e
c
-1

6

1
-A

p
r-

1
7

1
-J

u
l-
1

7

1
-O

c
t-

1
7

3
1

-D
e
c
-1

7

1
-A

p
r-

1
8

2
-J

u
l-
1

8

1
-O

c
t-

1
8

3
1

-D
e
c
-1

8

P
re

c
ip

it
a
ti

o
n

 (
m

m
) 

G
ro

u
n

d
w

a
te

r 
E

le
v

a
ti

o
n

 (
m

A
M

S
L

) 

Date 

Hydrograph 21: Groundwater Elevations (mAMSL) - WH - Carden Quarry - 2012 - 2018 

Precipitation WHa 261.06 mAMSL WHb 251.06 mAMSL WHc 230.76 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)



Carden Quarry Zone of Influence Assessment - Addedum Report

Ferma Aggregates Inc. Hydrographs
MTE File No: 36123-200

Printed on: 12/12/2018
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Hydrograph 22: Groundwater Elevations (mAMSL) - WI - Carden Quarry - 2012 - 2018 

Precipitation WIa 273.85 mAMSL WIb 250.32 mAMSL WIc 229.02 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)



Carden Quarry Zone of Influence Assessment - Addedum Report

Ferma Aggregates Inc. Hydrographs
MTE File No: 36123-200

Printed on: 12/12/2018
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Hydrograph 23: Surface Water Elevations (mAMSL) - SG1 - Carden Quarry - 2012- 2018 

Precipitation SG1 Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 24: Groundwater Elevations (mAMSL) - MW1- Carden Quarry - 2012- 2018 

Precipitation MW1 250.31 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 25: Groundwater Elevations (mAMSL) - MW2- Carden Quarry - 2012- 2018 

Precipitation MW2 249.34 mAMSL MW2A 262.29 mAMSL MW2B 256.23 mAMSL MW2c 249.41 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 26: Groundwater Elevations (mAMSL) - MW3- Carden Quarry - 2012- 2018 

Precipitation MW3 253.74 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 27: Groundwater Elevations (mAMSL) - MW4- Carden Quarry - 2012- 2018 

Precipitation MW4 232.21 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 28: Groundwater Elevations (mAMSL) - W2- Carden Quarry - 2012- 2018 

Precipitation W2 257.48 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 29: Groundwater Elevations (mAMSL) - W3 - Carden Quarry - 2012- 2018 

Precipitation W3 254.91 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 30: Groundwater Elevations (mAMSL) - W4 - Carden Quarry - 2012- 2018 

Precipitation W4 257.15 mAMSL Start of Pumping End of Pumping 30 per. Mov. Avg. (Precipitation)
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Hydrograph 34: Groundwater Elevations (mAMSL) - W4 - Carden Quarry - 2012- 2018 

Precipitation W4 257.15 mAMSL Start of Pumping End of Pumping Well Depth 30 per. Mov. Avg. (Precipitation)



 

 

ATTACHMENT 1 
 

 
 
 
 
 
 
 

PRIVATE WELL INSPECTION FORMS AND 
MECP WELL RECORDS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  
 

 

WATER WELL INVENTORY 
 

 
Resident Name:   

911 Number:   Road:   

Address:     

     

Phone Number:  Email:   

Property Owner:  □ Yes □ No If No, Property Owner’s Name:  

Previous Property Owners:      

 

Number of Wells on Property:    □ Don’t Know 

Type of Well: □ Drilled □ Dug □ Sand Point □ Other    □ Don’t Know 

Diameter of Well: □ 2 in. □ 4 in. □ 6 in. □ 8 in. □ 3 ft.   □ Don’t Know 

Depth of Well:      □ Don’t Know 

Depth of Water:     □ Don’t Know 

Pump Depth:      □ Don’t Know 

Pump Type:      □ Don’t Know 

Water Source: □ Bedrock   □ Sand/Gravel/Overburden  □ Don’t Know 

Name of Well Driller:      □ Don’t Know 

Date Installed:       □ Don’t Know 

I have the MOE Water Well Record:  □ Yes □ No   □ Don’t Know 

MOE Water Well Record Number:   □ Don’t Know 

Type of Water Use:  □ Domestic □ Farm □ Irrigation □ Industrial □ Other      

Water Treatment:  □ Softener  □ Sand Filter  □ Carbon Filter  □ Fiber Filter.  □ Aluminum Oxide 

 □ UV □ Reverse Osmosis  □ distillation  □ Ion Exchange.  □ Ozonation 

Other Water Treatment:       □ Don’t Know 
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WATER WELL INVENTORY 
 

 

Condition of Well Casing:  □ Good □ Buried  □ Corroded  □ Seized  □ Broken   □ Don’t Know 
   Other:      

Any problems with water quantity in the past? □ Yes □ No  

Any problem with water quality in the past? □ Yes □ No  

If yes, what type? □ Sulphur smell □ Iron Taste  □ Brown Water  □ Bacteria   
 Other:        
 
Location of Septic Bed:        
 

Potential Sources of Contamination: □ Barn □ Manure Pile  □ Gas Tanks  □ Heating Oil Tank 
 Other:        

Is the well easily accessible?  □ Yes □ No 

If Yes, may we measure water levels in this well?  □ Yes □ No 
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WATER WELL INVENTORY 
 

 
Resident Name:   

911 Number:   Road:   

Address:     

     

Phone Number:  Email:   

Property Owner:  □ Yes □ No If No, Property Owner’s Name:  

Previous Property Owners:      

 

Number of Wells on Property:    □ Don’t Know 

Type of Well: □ Drilled □ Dug □ Sand Point □ Other    □ Don’t Know 

Diameter of Well: □ 2 in. □ 4 in. □ 6 in. □ 8 in. □ 3 ft.   □ Don’t Know 

Depth of Well:      □ Don’t Know 

Depth of Water:     □ Don’t Know 

Pump Depth:      □ Don’t Know 

Pump Type:      □ Don’t Know 

Water Source: □ Bedrock   □ Sand/Gravel/Overburden  □ Don’t Know 

Name of Well Driller:      □ Don’t Know 

Date Installed:       □ Don’t Know 

I have the MOE Water Well Record:  □ Yes □ No   □ Don’t Know 

MOE Water Well Record Number:   □ Don’t Know 

Type of Water Use:  □ Domestic □ Farm □ Irrigation □ Industrial □ Other      

Water Treatment:  □ Softener  □ Sand Filter  □ Carbon Filter  □ Fiber Filter.  □ Aluminum Oxide 

 □ UV □ Reverse Osmosis  □ distillation  □ Ion Exchange.  □ Ozonation 

Other Water Treatment:       □ Don’t Know 
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WATER WELL INVENTORY 
 

 

Condition of Well Casing:  □ Good □ Buried  □ Corroded  □ Seized  □ Broken   □ Don’t Know 
   Other:      

Any problems with water quantity in the past? □ Yes □ No  

Any problem with water quality in the past? □ Yes □ No  

If yes, what type? □ Sulphur smell □ Iron Taste  □ Brown Water  □ Bacteria   
 Other:        
 
Location of Septic Bed:        
 

Potential Sources of Contamination: □ Barn □ Manure Pile  □ Gas Tanks  □ Heating Oil Tank 
 Other:        

Is the well easily accessible?  □ Yes □ No 

If Yes, may we measure water levels in this well?  □ Yes □ No 
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WATER WELL INVENTORY 
 

 
Resident Name:   

911 Number:   Road:   

Address:     

     

Phone Number:  Email:   

Property Owner:  □ Yes □ No If No, Property Owner’s Name:  

Previous Property Owners:      

 

Number of Wells on Property:    □ Don’t Know 

Type of Well: □ Drilled □ Dug □ Sand Point □ Other    □ Don’t Know 

Diameter of Well: □ 2 in. □ 4 in. □ 6 in. □ 8 in. □ 3 ft.   □ Don’t Know 

Depth of Well:      □ Don’t Know 

Depth of Water:     □ Don’t Know 

Pump Depth:      □ Don’t Know 

Pump Type:      □ Don’t Know 

Water Source: □ Bedrock   □ Sand/Gravel/Overburden  □ Don’t Know 

Name of Well Driller:      □ Don’t Know 

Date Installed:       □ Don’t Know 

I have the MOE Water Well Record:  □ Yes □ No   □ Don’t Know 

MOE Water Well Record Number:   □ Don’t Know 

Type of Water Use:  □ Domestic □ Farm □ Irrigation □ Industrial □ Other      

Water Treatment:  □ Softener  □ Sand Filter  □ Carbon Filter  □ Fiber Filter.  □ Aluminum Oxide 

 □ UV □ Reverse Osmosis  □ distillation  □ Ion Exchange.  □ Ozonation 

Other Water Treatment:       □ Don’t Know 
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WATER WELL INVENTORY 
 

 

Condition of Well Casing:  □ Good □ Buried  □ Corroded  □ Seized  □ Broken   □ Don’t Know 
   Other:      

Any problems with water quantity in the past? □ Yes □ No  

Any problem with water quality in the past? □ Yes □ No  

If yes, what type? □ Sulphur smell □ Iron Taste  □ Brown Water  □ Bacteria   
 Other:        
 
Location of Septic Bed:        
 

Potential Sources of Contamination: □ Barn □ Manure Pile  □ Gas Tanks  □ Heating Oil Tank 
 Other:        

Is the well easily accessible?  □ Yes □ No 

If Yes, may we measure water levels in this well?  □ Yes □ No 
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BOREHOLE LOGS 
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R.W. TOMLINSON LTD. – BRECHIN QUARRY 
BOREHOLE GEOPHYSICAL LOGS 
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CUMULATIVE IMPACTS ASSESSMENT FOR  
GROUNDWATER TAKINGS IN THE 
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Pumping Test Analysis Report

Project: Carden Quarry

Number: 36123-200

Client: Ferma Aggregates

MTE Consultants Inc.
520 Bingemans Centre Drive
Kitchener Ontario

Location: Kirkfield Pumping Test: 2018 Pumping Well: SG1

Test Conducted by: Test Date: 11/28/2018

Analysis Performed by: TFC Cooper Jacob Analysis Date: 11/30/2018

Aquifer Thickness: 15.14 m Discharge Rate: 845 [m³/d]
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Calculation using COOPER & JACOB

Observation Well Transmissivity

[m²/d]

Hydraulic 
Conductivity

[m/d]

Storage coefficient Radial Distance to 
PW
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WAb
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Average
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Pumping Test Analysis Report

Project: Carden Quarry

Number: 36123-200

Client: Ferma Aggregates

MTE Consultants Inc.
520 Bingemans Centre Drive
Kitchener Ontario

Location: Kirkfield Pumping Test: 2018 Pumping Well: SG1

Test Conducted by: Test Date: 11/28/2018

Analysis Performed by: TFC Distance Drawdown Analysis Date: 11/30/2018

Aquifer Thickness: 15.14 m Discharge Rate: 845 [m³/d]
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Calculation using COOPER & JACOB
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Storage coefficient
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APRIL 1995 HYDROTECHNICAL REPORT 
FIGURE J5 
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	I have the MOE Water Well Record: No_2
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	undefined_5: Yes_6
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	Resident Name: Henry Methot
	911 Number: 
	Road: 
	Address 1: 2157 Victoria Road
	Address 2: 
	Phone Number: 1-705-438-1908
	Email: 
	If No Property Owners Name: 
	Previous Property Owners: Watson
	Number of Wells on Property: 1
	Drilled: On
	Dug: Off
	Sand Point: Off
	undefined: Off
	Other: 
	2 in: Off
	4 in: Off
	6 in: On
	8 in: Off
	3 ft: Off
	Depth of Well: 82'
	Depth of Water: ~20'
	Pump Depth: 60'
	Pump Type: Submersible
	Bedrock: On
	SandGravelOverburden: Off
	Name of Well Driller: Baldwin Well Drilling
	Date Installed: 1995
	MOE Water Well Record Number: 6415342
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	Ozonation: Off
	Other Water Treatment: 
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	undefined_3: Off
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	Check Box5: Off
	Check Box7: Yes
	Check Box6: Yes
	Check Box8: Off
	Sulphur smell: On
	Iron Taste: Off
	Brown Water: Off
	Bacteria: Off
	undefined_4: High Sulfur
	Other_4: Behind House
	Barn: Off
	Manure Pile: Off
	Gas Tanks: Off
	Heating Oil Tank: Off
	Potential Sources of Contamination: 
	Yes: Yes
	No: Off
	If Yes may we measure water levels in this well: North Corner of House
	Describe Well Location 1: 
	Describe Well Location 2: 


