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1 Introduction 

It is the pleasure of EXP Services Inc. (EXP) to provide Municipality of the County of Inverness (MOI) with this report 
regarding development of a potable groundwater supply to service the village of Judique, Nova Scotia. 

EXP was retained by MOI to complete drilling and testing of two new production wells in Judique close to the water 
storage tank, on property identification number (PID) 50332022, with the intention to enable MOI to convert from 
a surface water supply to a groundwater supply. This property and production wells are further referenced as the 
Judique Well Field (WF). 

Based on the data collected by MOI, the average daily water demand on the water system was calculated by EXP to 
be 131 m3/day or 24 United States gallons per minute (USgpm). Historically, during a peak demand “Judique on the 
Floor” days the demand increases to 272 m3/day or 50 USgpm. 

It is EXP’s understanding that these average and peak demands are expected to grow to approximately 272 m3/day 
or 50 USgpm and 544 m3/day or 100 USgpm, respectively, in the future. 

2 Site Description 

2.1 Site Location 

The new production wells, PW1 and PW2, are located along Doctor’s Road in Judique, Nova Scotia (Figure 1) on PID 
50332022, which consists of a wooded area of 0.4 hectares (8 acres), the Judique water tank and associated 
infrastructure. Doctor’s Road is bordering the property along the southeast.  

2.2 Geology 

Map ME 2000-001, Geological Map of the Province of Nova Scotia, Scale 1:500 000, completed by J. D. Keppie, 
Nova Scotia Department of Natural Resources, Mineral and Energy Branch, Halifax, Nova Scotia, 2000, noted that 
the Judique area is underlain by the Windsor and Horton Groups of carboniferous deposits, with the Windsor 
Group overlaying the Horton Group. 

Map 92-3, Surficial Geology of the Province of Nova Scotia; Nova Scotia Department of Natural Resources, Mines 
and Energy Branches, Scale 1:500 000, completed by R. R. Stea, H. Conley and Y. Brown noted that the Site is 
located within a setting represented by minor glaciofluvial deposits on a stony till plain deposits, consisted of silty 
sand and gravel up to 30 metres (m) thick. 

Based on EXP’s extensive knowledge of hydrogeological conditions in these hydrostratigraphic units, it was deemed 
that the Horton Group, represented by conglomerates, siltstones and sandstones, would provide better water 
quality and flow rates than the Windsor Group. 

The review of the bedrock cuttings suggested that Windsor Group’s alternating layers of brown and grey shale, 
mudstone and minor siltstone/sandstone extended in PW1 and PW2 to 36 m below ground surface (bgs) and 18 m 
bgs, followed by alternating layers of mostly grey sandstone, siltstone and minor shale/mudstone probably 
representing the Horton Group down to 91.5 m bgs and 79 m bgs, respectively. 

Layers of highly fractured rock up to 2 m thick with massive silt infilling in fractures were noted during drilling in 
both wells below and at the suspected Windsor/Horton boundary at 36 m bgs in PW1and 18 m bgs in PW2. 

2.3 Topography 

Map ME 2004-1: Shaded Relief Map of Nova Scotia, 1:500 000, Nova Scotia Department of Natural Resources 
Mineral Resources Branch, 2004 noted that the general Site area represents an elevated plateau, sloping from the 
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northeast to the southwest toward the Northumberland Strait from an elevation of 85 m above sea level (m asl) at 
PW2 to 0 m asl at the Gulf of Saint Lawrence. 

2.4 Surface Water Drainage 

Map Nova Scotia Watersheds, 1:10 000: Nova Scotia Department of Environment noted that the Site is positioned 
within the River Inhabitants drainage area. However, the Site is located within the Rory Brook watershed, with  
flow directed to the Gulf of Saint Lawrence within the primary ID 1FA and secondary SD11, Shore Drainage.  

A small body of seasonal (rainfall and snowmelt) standing water was noted approximately 100 m from PW2 to the 
northeast (along Doctor’s Road).  

The Gulf of Saint Lawrence is located approximately 1900 m to the west of WF. 

2.5 Groundwater Drainage 

Regional lateral groundwater flow is expected to be to the west, following topographic controls. This is based on 
the Map DP ME 426, Groundwater Regions of Nova Scotia, Department of Natural Resources Open File Map ME 
2008-3, 1:500 000, compiled by G.W. Kennedy and J. Drage, 2008. The flow field is expected to be influenced by the 
low permeable Windsor Group consolidated sediments overlaying the Horton aquifer in the low laying areas 
toward the Gulf of Saint Lawrence. 

2.6 Land Use 

The proposed well field is being developed within a naturally wooded terrain. The nearest dwelling is 260 m to the 
southwest. 

2.7 Intended Water Use 

The intended water use is for a potable water supply to service Judique residents and local businesses. No specific 
water chemistry requirements are known or requested from any Judique customers. 

2.8 Existing Water Withdraw Approval 

The current potable surface water supply in Judique is operating with water withdrawn from an open surface water 
fed reservoir on Rory Brook. The current water Approval for Withdrawal number is 2006-050961-R01 and the 
Approval to Operate number is 2011-076551-02. 

3 Methodology 

3.1 Criterion 

The construction of the wells were based on the Province of Nova Scotia Well Construction Regulations made 
under Sections 66 and 110 of the Environment Act, online update July 2020. 

Production wells were installed and hydraulically tested by Island Well Drillers Ltd. (IWD), a licensed potable water 
well drilling company under supervision of EXP’s Nova Scotia accredited Professional Geologist Mr. Arman 
Polatbekov. 

Chemical analyses were completed by Bureau Veritas Analytical Inc.’s (BV) laboratory in Sydney, Nova Scotia. BV is 
the Standards Council of Canada (SCC) and Canadian Association of Laboratory Accreditation (CALA) accredited 
laboratory. 

Potable water chemistry assessment was completed using Canadian Guidelines for Drinking Water Quality 
(GCDWQ), online update November 2020. 
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Evaluations of individual production well and WF operational rates, drawdowns and cone of depressions were 
completed using Nova Scotia Environment (NSE) and Nova Scotia Department of Natural Resources Groundwater-
Pumping-Test-Data-Tool-and-Form, Version 1, as well as Cooper-Jacob graphical trending. 

Reporting was based on the NSE Application Requirements for Water Withdrawal Approvals and Guide to 
Groundwater Withdrawal Approvals. 

3.2 PW1 Drilling and Testing 

PW1 was drilled on 26 February 2020, approximately 20 m to the east of the Judique water tank by IWD. The well 
was constructed using a 0.2 m diameter rotary air driven drill bit to 30 m bgs, followed by a 0.15 m diameter drill 
bit to 91.5 m bgs. A steel ASTM 0.15 m diameter casing equipped with a driveshoe was installed throughout 
abentonite seal at 30 m bgs, followed by an open hole from 30 m bgs to 91.5 m bgs. No additional drill water was 
used during drilling through the bedrock. A bolted potable well cap was installed. 

On 06 April 2020, hydraulic testing of PW1 was designed by EXP and undertaken by IWD. A submersible electric 
pump able to produce 375 USgpm was placed at 75 m bgs and connected to pressure and flow meters and 
discharge piping. The water discharge was directed into the access road ditch. 

Prior to commencing the test, the static water level in PW1 was measured at 3.14 m bgs.  

A four step hydraulic test was undertaken at flow rates increasing from 15 USgpm to 30 USgpm to 40 USgpm and 
finally to 60 USgpm; with each step lasting 1 hour.  

The 72 hour pump test started after more than 85% recovery from the step tests was achieved at 8:00 pm on 06 
April 2020. The constant flow rate was set at 55 USgpm and the final drawdown level was noted at 44.83 m bgs. A 
70% pump test recovery was also documented within 18 hours. 

It should be noted that the formation caved in with broken off pieces of formation plugging the valves at the 
beginning of the step test. This was accompanied by a sudden increase in water level and brownish cloudy water 
during the final reading for the of the last step testing at 60 USgpm. 

Water samples were collected at the end of the blow test and at the beginning, middle and end of the pump test 
for general chemistry, metals and bacteria, as well as for radiological parameters and petroleum hydrocarbons. 
Results are presented in the Appendix B Groundwater-Pumping-Test-Tool-and-Form for PW1 and discussed in 
Section 4 of this report. 

3.3 PW2 Drilling and Testing 

PW2 was drilled between 20 and 21 July 2020, approximately 250 m to the north of PW1 by IWD. The well was 
constructed using a 0.25 m diameter rotary air driven drill bit to 33 m bgs, followed by a 0.2 m diameter drill bit to 
49 m bgs. A steel ASTM 0.2 m diameter casing equipped with a driveshoe was installed in a bentonite seal at 33 m 
bgs, followed by an open hole to 49 m bgs. No additional drill water was used during drilling through the bedrock. A 
bolted potable well cap was installed. 

On 10 August 2020, hydraulic testing of PW2 was designed by EXP and undertaken by IWD. A submersible electric 
pump able to produce 375 USgpm was placed at 43.5 m bgs and connected to pressure and flow meters and 
discharge piping. The water discharge was directed into the access road ditch. 

Prior to commencing the test, a datalogger, able to measure water level and temperature, and supported by a 
baralogger was placed in PW1 on 05 August 2020; as well as static water levels in PW1 and PW2 were measured at 
5.2 m bgs and 4.57 m bgs, respectively, prior to any other test activities. 

A three step hydraulic test was undertaken at flow rates increasing from 40 USgpm to 80 USgpm to 90 USgpm; with 
the first step lasting 1 hour and the last two steps lasting 2 hours each.  
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The 72 hour pump test started after more than 85% recovery was achieved at 8:00 pm on 06 April 2020. The 
constant flow rate was set at 65 USgpm and the final drawdown level was noted at 44.83 m bgs. Recovery was 
slow, only 20% in 11 hours.  

Water samples were collected at the end of the blow test, as well as at the beginning, middle and end of the pump 
test for general chemistry, metals and bacteria. Results are presented in the Appendix B Groundwater-Pumping-
Test--Tool-and-Form for PW2 and discussed in Section 4 of this report. 

3.4 PW2 Deepening and Testing 

On 05 October 2020 PW2 was deepened by IWD to the completion depth of 76 m bgs. 

A step hydraulic test following the methodology described above was undertaken at flow rates increasing from 40 
USgpm to 70 USgpm to 120 USgpm to 180 USgpm and finally to 200 USgpm on 09 and 10 November 2020. 

The 72 hour pump test started after 1 hour of recovery from the step tests at 8:00 am on 10 November 2020. The 
constant flow rate was set at 100 USgpm and the final drawdown level was noted at 57.96 m bgs. Recovery was 
very slow; a 50% pump test recovery was documented within 128 hours.  

Water samples were collected at the end of the blow test, as well as at the beginning, middle and end of the pump 
test for general chemistry, metals and bacteria. Results are presented in the Appendix B Groundwater-Pumping-
Test-Tool-and-Form for PW2 and discussed in Section 4 of this report. 

3.5 Well Interference  

The water level in PW1 (located 250 m to the northeast off PW2) did not exhibit significant influence from the PW2 
pumping tests. The maximum drawdown in PW1 was 0.08 m, compared to approximately 40 m in PW2. This is an 
indication of generally low aquifer hydraulic conductivity.  

It is concluded that the well interference would not affect the WF production rates more than by 10%.  

3.6 Evaluation of Hydraulic Test Results 

The aquifer properties, the operational 20 year rate (Q20) and the maximum 3 day rates (Q72H) were calculated 
using the NSE Groundwater-Pumping-Test-Data-Tool-and-Form, Version 1 in Microsoft Excel® and were averaged 
based on the following methods: Farvolden, van der Kamp and Maathuis methods. Values obtained through 
calculations using the above methods were compared against the projected graphical trends built on the actual 
pumping test data to validate and screen the results.  

The Q20 calculation is defined as a rate at which the final drawdown in a well after 20 years of continuous pumping. 

Coefficient of hydraulic conductivity (K) and transmissivity (T) were calculated using Cooper-Jacob calculations for 
apparent T: 

• Cooper-Jacob T = Q/s, where s is the drawdown. 

The average Q20 rates were calculated using the NSE Groundwater-Pumping-Test-Data-Tool-and-Form and Cooper-
Jacob graphical method. 

The recommended pumping rates were calculated as half of Q20 due to an unstable drawdown curve during the 72 
hour pump tests. 

The maximum Q72H (short-term) rates were calculated by removing the safety factor of 0.7 from the recommended 
pumping rate calculations. 

A graphical method of defining Q20 and Q72H, presented in Graph 1 in Appendix 4, was used as an overall reference 
for valid ranges of the calculated rates and drawdowns.  
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It should be noted that all of the above calculations use a number of assumptions needed for a single well test 
analysis, which lead to limitations of use for a well field.  

Based upon the results of the 72 hour pump test calculation results, the individual well 20 year operational rates 
and 3 day maximum rates are as follows: 

• Apparent T in PW1 was 7.43 m2/day during the 72 hour test; 

• Apparent K in PW1 was 0.186 m/day; 

• Apparent T in the deepened PW2 was 11.3 m2/day during the 72 hour test; and 

• Apparent K in the deepened PW2 was 0.23 m/day. 

The average Q20 sustainable rates for individual wells were calculated to be: 

• PW1 individual operational Q20 rate was calculated to be 111 m3/day or 29 USgpm; and 

• PW2 individual operational Q20 rate was calculated to be 203 m3/day or 54 USgpm. 
 

3.7 Well Field Rate Evaluation 

The summarized production rates were calculated for the WF based on the calculated aquifer properties. It should 
be noted that this calculation does not include groundwater recharge and, as such the actual cones of depression 
and water levels must be closely monitored during operations in order to adjust to the actual production rates.  

The following recommended rates are provided for the initial period of 2 months of operations, after which the 
actual production rates should be re-calculated. 

• The recommended pumping rates were calculated as 50% of the Q20 rates in order to accommodate 
unstable drawdown in both wells, as well as well interference.  

• The recommended pumping rate for PW1 is 55 m3/day or 10.2 USgpm. The maximum short-term rate 
Q72h is 79 m3/day or 14.5 USgpm. 

• The recommended pumping rate for PW2 is 101 m3/day or 18.6 USgpm. The maximum short-term rate 
Q72H is 145 m3/day or 26.6 USgpm. 

• The summarized recommended pumping rate for the Judique WF was calculated as 156 m3/day or 28.8 
USgpm. The summarized maximum 72 hours short-term production rate Q72H for the WF should not 
exceed 224 m3/min or 41.1 USgpm. 

• The lowest water level in PW1 should not be below 29 m bgs. 

• The lowest water level in PW2 should not be below 33 m bgs. 

The WF’s production wells under operations must be monitored by the Supervisory Control and Data Acquisition 
(SCADA) system for water levels. The data should be reviewed by a hydrogeologist after the first 2 months of 
operations.  

Water chemistry/quality samples should be collected every month with a yearly re-evaluation of the operations by 
a hydrogeologist approved to work in Nova Scotia by an appropriate professional association. 

4 Water Chemistry 

Water samples were collected at the end of the well development and the beginning, middle and end of the pump 
test using an individual pair of nitrile gloves and placed in a cooler under ice. The following day, samples were 
submitted to BV  in Sydney, Nova Scotia under a chain of custody for the general water chemistry, dissolved metals, 
microbiological and radiological parameters analysis. Water filtration was completed in the field using the 
laboratory provided syringes and filters. 



Hydrogeological Study Judique Well Field 
SYD-00245652-A0 

December 17, 2020  

 
6 

 

6 

Chemistry results were compared to the GCDWQ, online update August 2020. These are presented in Chemistry 
Tables in Appendices 2 and 3. 

4.1 PW1 Water Chemistry and Quality 

The comparison indicated that in PW1 manganese (ranging from 1300 µg/L at the blow test to 1000 µg/L at the end 
of the pump test) exceeded both aesthetic (AO) and maximum acceptable concentrations (MAC) of the GCDWQ 
and will require treatment. 

At the end of the pump test other heavy metals were detected, but well below the GCDWQ: 

• arsenic 6.7 µg/L (GCDWQ value 10 µg/L); 

• barium 170 µg/L (GCDWQ value 1000 µg/L); 

• boron 320 µg/L (GCDWQ value 5000 µg/L); 

• cadmium 01.6 µg/L (GCDWQ value 5 µg/L); 

• lead 0.67 µg/L (GCDWQ value 5 µg/L); 

• strontium 690 µg/L (GCDWQ value 7000 µg/L); 

• uranium 0.35 µg/L (GCDWQ value 20 µg/L); and 

• zinc 5.3 µg/L (GCDWQ value 5000 µg/L). 

Total and E. Coli bacteria were not detected. 

Additionally, radiological and petroleum hydrocarbon chemistry samples were collected and analyzed based on the 
possibility of natural mineralization. 

Radiological parameters were below the GCDWQ screening level of 1 Bq/L for gross beta radiation and the GCDWQ 
Comments value of 2000 Bq/L for radon. 

No petroleum hydrocarbons were detected. 

4.2 PW2 Water Chemistry and Quality 

No parameter exceeded the GCDWQ during the blow test in PW2, but manganese at 46 µg/L to 68 µg/L exceeded 
the AO of 20 µg/L during the first and second pump tests. 

During the pump test other heavy metals were detected, but well below the GCDWQ: 

• aluminum from <5 µg/L to 7.9 µg/L (versus GCDWQ value of 100 µg/L); 

• arsenic from <1.0 µg/L to 2.6 µg/L (versus GCDWQ value of 10 µg/L); 

• barium from 200 µg/L to 270 µg/L (versus GCDWQ value of 1000 µg/L); 

• boron from 79 µg/L to 230 µg/L (versus GCDWQ value of 5000 µg/L); 

• cadmium was detected once, during the second blow at 0.025 µg/L (versus GCDWQ value of 5 µg/L); 

• manganese from 20 µg/L to 68 µg/L (versus GCDWQ value of 20 µg/L); 

• strontium from 210 µg/L to 310 µg/L (versus GCDWQ value of 7000 µg/L); and 

• uranium 0.36 µg/L to 0.45 µg/L (versus GCDWQ value of 20 µg/L). 

Total and E. Coli bacteria were not detected. 

Gross Alfa and Gross Beta radiation were measured at 0.21 Bq/L and 0.27 Bq/L, below the GCDWQ screening levels 
of 0.5 Bq/L and 0.1 Bq/L, respectively. 
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4.3 Trilinear Diagram 

The Trilinear Diagram 1 in Appendix 4 was prepared to illustrate the general water chemistry.  

The analysis of the diagram showed that the groundwater at the Judique WF can be characterized as a calcium-
bicarbonate type with low total dissolved solids, slightly alkaline to alkaline pH, hard, encrusting and non-colored 
for both wells, although water in PW1 exhibited higher mineralization.  

During the PW1 and PW2 pump test, water typing exhibited notable migration toward a sodium type, with no 
increase in chloride. This could be a function of ion exchange and/or mixing with waters in the lower layer of the 
Windsor shale/mudstone.  

It is thought that monitoring of this trend is required for understanding of water chemistry evolution under 
pumping conditions. 

5 Monitoring Plan 

To determine the water quality, chemistry and availability during water extraction, it is recommended to proceed 
with a Monitoring Plan.  

The Monitoring Plan should include installation and immediate employment of a SCADA system available to 
monitor and summarized flows and water levels for each individual production well. 

The following Monitoring Plan stages are proposed: 

During the first 2 months of operations the Monitoring Plan is expected to consist of the following. 

• Continuous collection of SCADA data by MOI, which would include, but not be limited to water levels in 
production wells and individual pumping rates. 

• A review of the collected data by a hydrogeologist to provide conclusions and recommendations for 
future monitoring and actions, if any required. 

During the first year of operations, the following should be completed. 

• Continuous collection of SCADA data by MOI, which would include, but not limited to water levels in 
production wells and individual well rates. 

• Quarterly collection of raw water samples from the WF individual production wells for the chemistry 
analysis of general water chemistry, metals, total and E. coliforms. Total and E. coliform bacteria 
samples should be collected during the first 3 year period to satisfy GUDI requirements. 

• Yearly review of the collected data by a hydrogeologist, to provide conclusions and recommendations 
for future monitoring and actions, if any required. 

6 Contingency Plan 

The contingency plan is aimed for protecting the Judique water supply in an unlikely case of a major contamination 
event on the WF. 

Due to historical activities on the WF it is expected that some metal and hydrocarbon contamination, as small 
pockets, could be present. Some plastics, rubber, metal, automobile and equipment parts are present within the 
northern portion of the WF, along Doctor’s Road. 

It is considered beneficial to complete a Site clean-up with removal of the plastic, rubber and metal parts, following 
by a soil chemistry sampling program under Site professional supervision to ensure compliance with NSE 
requirements is achieved. 
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The current use of the WF water is fluctuating accordingly to the season and in 2020 it ranged from an average of 
131 m3/day or 24 USgpm to a peak of 272 m3/day or 50 USgpm during the “Judique on the Floor” event. It is 
expected that a full water tank would sustain the peak demand even during the summer groundwater recession 
and decreased inflow from the WF. 

An alternative available source is transportation of drinking water from Mabou, Nova Scotia by water tankers. It 
should be noted that this source could be compromised now due to current lower than usual pumping rate at 
Mabou. This issue is under investigation by MOI and EXP. 

The second source is a future development of a new supplementary or emergency potable water well. One of the 
targets for this source is thought to be the conglomerate sediments of Horton Group, which were noted by EXP to 
outcrop immediately close to the historical surface water extraction point. This conglomerate is dipping toward the 
west (toward the Strait of Canso). It could be tapped by drilling at the current surface water extraction point site or 
possibly at a significant depth at the current Water Treatment Plant site.  

Another target could be an additional well installation within the water tank property. 

7 Source Water Protection Plan 

The NSE document available online “Developing a Municipal Source Water Protection Plan” was used for the Well 
Head Protection Area (WHPA) Plan development. 

The Source Water Protection (SWP) Plan will consist of four protection zones, as recommended by NSE: 

• Zone 1 (well site control zone) - This area, which is the wellhead itself, is used to protect against the day-
to-day activities of the water utility and any other potential sources of contamination, including 
vandalism. 

• Zone 2 (2 year time travel) – This zone is used to protect against microbial contaminants (e.g., bacteria 
and viruses) and chemical contaminants. 

• Zone 3 (5 year time travel) – This zone is used to protect against all chemical contaminants (e.g., 
petroleum contaminants and persistent, mobile contaminants). 

• Zone 4 (25 year time travel) – This zone is used to protect against persistent, mobile chemical 
contaminants (e.g., chlorinated solvents, nitrates, etc.).  

The calculated fixed radius (CFR) method was used for the calculation of Zones 2, 3 and 4 as a measure aimed for 
immediate protection of the source water and based on the NSE recommendation for wells in fractured aquifers. 

The CFR zone for each new well was calculated based on EXP’s pump test data for a pertinent well and following 
analytical equations: 

V = K*i*ø 

Where: 

• V – actual water velocity; 

• i - hydraulic gradient for each time period; and 

• Ø - porosity of aquifer, assumed being 10%.  

General assumptions are horizontal and steady-state groundwater flow.  

Resulted V calculated for the periods of 2, 5 and 25 years from current ranged from 0.000007 m/min within 2 years 
to 0.000003 m/min within 25 years. 

Zone radius R were calculated as follows: 
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R = V*t 

Where: 

• t – time of travel (2 years, 5 years and 25 years); and 

• R – zone radius (distance of travel). 

The land around the WF is presently owned by MOI. 

7.1.1 Zone 1 

An arbitrary fixed radius (AFR) area of 30 m radius around a production well head should be designated for each of 
the new production wells. 

Zone 1 should be fenced off with a locked gate. Access should only be available to MOI personnel. No change in 
existing land use is permissible except for changes required for operation of the water supply structure. 

7.1.2 Zone 2 

The resulted well field Zone 2 was suggested to be 350 m radius to include the whole MOI property on PID 
50332022. 

7.1.3 Zone 3 

This Zone will be calculated based on the results of first 2 months of operations. 

7.1.4 Zone 4 

This Zone will be calculated based on the results of first 2 months of operations. 

8 Groundwater Under Direct Influence of Surface Water 

Groundwater Under Direct Influence of Surface Water (GUDI) evaluation Step 1, as stated in the NSE’s Appendix A 
– Protocol for Determining GUDI should consist of the following:  

“Step 1 is a screening step used to rapidly identify obvious non-GUDI wells based on available information. Step 1 
considers four evaluation criteria:  

1. the sensitivity of the well and aquifer setting;  

2. the distance from the well to the nearest surface water body;  

3. the well construction; and  

4. the raw well water quality.  

A well can be classified as non-GUDI if it satisfies all of these four criteria (details on criteria evaluation are provided 
in Section A.2 of this appendix). If the well does not meet these criteria, it fails Step 1 and proceeds to Step 2.” 

The four criteria for evaluation are as follows:  

“1. Sensitive settings - the well shall not fall into any of the following categories: spring, infiltration gallery, 
horizontal collection well, wells in karst aquifers, unconfined aquifers and wells that are part of an enhanced 
recharge/infiltration project. 

2. Proximity to surface water - the well shall be greater than 60 metres from the nearest intermittent or permanent 
surface water body (i.e., a surface water body is defined as water open to the atmosphere and subject to surface 
runoff, such as ponds, lakes, wetlands, lagoons, reservoirs, estuaries, rivers, streams, brooks, ditches). 
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3. Well construction - the well shall meet the current Well Construction Regulations; the casing shall extend at least 
12 metres below ground surface; and the well shall have a drive shoe, wellhead and annular seal that will prevent 
surface water from entering the well and prevent water from migrating within the annular space. 

4. Water quality - there shall be no confirmed record of total coliforms or E. coli bacteria in untreated samples 
collected over three years. Confirmed means the result was verified by re-sampling.” 

Based on the above NSE requirements, the following Step 1 GUDI assessment is presented. 

• Both wells at the Judique WF are deep bedrock wells and do not fall under spring, infiltration gallery, 
horizontal collection well, wells in karst aquifers, unconfined aquifers and wells that are part of an 
enhanced recharge/infiltration project categories. 

• The nearest open water body is a depression on Doctor’s Road approximately 350 m from PW1 and 100 
m from PW2 to the north, which is seasonally infilled with rain or snowmelt water. The Doctor’s Road 
ditches are intended for fast removal of any surface water in the vicinity of the wells and are not 
expected to have open water for a period much longer than a rainfall or snowmelt event. 

• The new well ASTM steel casings extend to 30 m bgs in PW1 and 36 m bgs in PW2 and both are 
equipped with driveshoes, well heads with metal bolted caps; the annular spaces between the casing, 
ground and rock is sealed with bentonite chips at the bottom (at driveshoe) and high solid bentonite 
grout from the surface down to the driveshoe seal. 

• A monitoring program that includes quarterly individual well sampling for total and E. coliform bacteria 
is recommended and should be undertaken at the WF. No total or E. coliform bacteria were detected in 
any water samples so far. 

Based on this Step 1 GUDI assessment and pending the results of the 3 year quarterly groundwater sampling 
program aimed for total and E. coliform bacteria, the status of the above wells is considered as non-GUDI. 

9 Sea Water Intrusion 

A possibility for the sea water intrusion was evaluated using the general 1:40 rule, 25 year projections for sea level 
rise, known geological settings, well construction and projected water level drawdowns on the WF. 

The lowest operational water level is 33 m bgs, with average elevation at the WF of 60 m asl. This setup provides 
approximately 27 m of freshwater head above the sea level, which prevents sea water intrusion to the depth of 
approximately 1000 m.  

Based on the projected water levels at the WF, no sea water intrusion is forecasted. 

10 Conclusions and Recommendations 

10.1 Conclusions 

The following conclusions were made based on the drilling, chemistry and hydraulic testing results and pertain to 
PW1 and PW2 operating simultaneously as a well field. 

• The water bearing formation (the aquifer) was concluded to be unstable, prone to fracture collapse and 
having poor hydraulic characteristics.  This may necessitate utilizing slotted casing in new wells to keep 
the boreholes open. 

• The following pumping rates are provided for the purpose of the application for water withdrawal, but it 
should be noted that poor and unstable hydraulic characteristics of the aquifer require close monitoring 
and management of water levels and production rates at the WF, especially within the initial period of 
operations. 
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• The recommended pumping rate for PW1 is 55 m3/day or 10.2 USgpm. The maximum short-term rate 
Q72h is 79 m3/day or 14.5 USgpm. 

• The recommended pumping rate for PW2 is 101 m3/day or 18.6 USgpm. The maximum short-term rate 
Q72H is 145 m3/day or 26.6 USgpm. 

• The summarized recommended pumping rate for the Judique WF was calculated as 156 m3/day or 28.8 
USgpm. The summarized maximum 72 hours short-term production rate Q72H for the WF should not 
exceed 224 m3/min or 41.1 USgpm. 

• The lowest water level in PW1 should not be below 29 m bgs. 

• The lowest water level in PW2 should not be below 33 m bgs. 

• Water levels and water chemistry, including bacteria, are subject to monitoring, as described in Section 
5. 

• Consideration should be given to the drilling of a third well within the Horton Group to provide 
additional water. 

• WHPA Zone 1 is the arbitrary 30 m fenced and gated radius around a wellhead; Zone 2 is suggested to 
be 350 m radius to include the whole MOI property on PID 50332022, while Zones 3 and 4 are to be 
determined based on the results of production rates and water level monitoring within the first 2 
months of operations. 

10.2 Recommendation 

• It is recommended to apply for the water withdraw permit for the Judique WF for the recommended 
pumping rates, as specified in Section 10.1 of this report.  

• It is recommended to follow the Monitoring Plan as described in Section 5 of this report. 

• It is recommended to expedite the development of the alternative water supply source, as described in 
Section 6 of this report. 

• It is recommended to establish WHPA zones as described in Section 7 of this report. 
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Appendix 1 –Well Logs   
  



Flow 20 USGPM,
SpConductivity

395 uS/cm

Flow 50 USGPM,
SpConductivity

322 uS/cm

Flow 50 USGPM,
SpConductivity

336 uS/cm

Flow 30 USGPM,
SpConductivity

366 uS/cm

Flow 33 USGPM,
SpConductivity

375 uS/cm

Flow 45 USGPM,
SpConductivity

370 uS/cm

Flow 45 USGPM,
SpConductivity

304 uS/cm

Flow 61 USGPM,
SpConductivity

331 uS/cm

Flow 73 USGPM,
SpConductivity

284 uS/cm

Flow 73 USGPM,
SpConductivity

264 uS/cm
Flow 77 USGPM,
SpConductivity

248 uS/cm

Protective
casing with
cap

ASTM steel
protective
casing in
bentonite seal

Open hole

1.50

33.00

69.00

87.00

91.50

TILL: Sandy Silt, some gravel, moist, dense
BEDROCK: Mudstone, shale and sandstone of Horton Group. Highly
fractured, brown

BEDROCK: Interlayered sandstone, shale and siltstone, brown and grey,
fractured, Possibly Windsor Group

BEDROCK: Siltstone grey, with trace coal, competent

BEDROCK: Sandstone grey and pink

Borehole treminated at the propozed depth. Steel ASTM 0.15 m diameter
casing equipped with a driveshoe was installed at 30 m depth. The rest of
the well is completed as an "open hole". Aluminum well cap was installed.

Bottom of borehole at 91.50 meters.

LOGGED BY AEP

GROUND WATER LEVELS:DRILLING CONTRACTOR Island well Drillers Ltd.

DRILLING METHOD Airhammer

CHECKED BY FB

NOTES NAD 83 24502104.206/5082090.303

GROUND ELEVATIONCOMPLETED 26/2/20DATE STARTED 26/2/20

AT TIME OF DRILLING 4.50 m

AT END OF DRILLING ---

AFTER DRILLING ---
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CLIENT The County of the Municipality of Inverness

PROJECT NUMBER SYD-00245652-A0

PROJECT NAME Judique Water Supply

PROJECT LOCATION Judique, NS
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2 usgpm,
562SpC, 519C,
344 mg/L, 7.03

pH
5 usgpm,

271SpC, 260C,
174 mg/L, 7.67

pH
3 usgpm, 204,

197, 123, 8.03pH

Drilling: 15
usgpm, 261, 236,

170, 8.22 pH.
Final Blowing:
138 USgpm,
8.55oC, 175
mg/L, 9.4 pH

45 usgpm, 276,
206, 180, 8.13 pH
156 usgpm, 285,
195, 185, 8.7 pH
225 usgpm, 253,
165, 155, 8.5 pH

Fracture, 257
usgpm, 7.9oC,
104 mg/L, 9.44

pH
Fracture
Fractutre

7.85oC, 108
mg/L, 9.4 pH

Fracture
7.9oC, 108 mg/L,

9.5 pH

7.86oC, 166
mg/L, 9.4 pH

Fracture
Fracture, 7.86oC,
169 mg/L, 9.4 pH

288 USgpm,
7.96oC, 174

mg/L, 9.57 pH

Protective
casing with
cap

ASTM steel
protective
casing in
bentonite seal

Open hole

1.50

18.00

21.00

25.00

35.00

38.00

65.50

74.70

79.25

Glacial Till: Silty sand, gravel, dry, brown, compact
Bedrock: Shale, mudstone, siltstone and sandstone, highly fractured, dry to
wet at 6 mbgs, brownish

Bedrock: Sandstone, highly fractured,grey/brownish

Bedrock: Very highly fractured sandstone, shale or mudstone with massive
fractures infilling with silt

Bedrock: Sandstone, highly fractured,grey/brownish

Bedrock: Very highly fractured sandstone, shale or mudstone with massive
fractures infilling with silt
Bedrock: Sandstone, highly fractured,grey/brownish

Bedrock: Shale brown, fractured

Bedrock: Sandstone grey, fractured

Borehole terminated in sandstone.
Well constructed as ASTM steel casing 0.2 m diameter with the driveshoe
to 33 mbgs in bentonite chips and grout seal, followed by an open hole o.2
m diameter to 79.25 mbgs

Bottom of borehole at 79.25 meters.

LOGGED BY AEP

GROUND WATER LEVELS:DRILLING CONTRACTOR Island well Drillers Ltd.

DRILLING METHOD Airhammer

CHECKED BY FB

NOTES NAD 83 24502295.725/5082235.113

GROUND ELEVATIONCOMPLETED 5/10/20DATE STARTED 20/7/20

AT TIME OF DRILLING 5.70 m

AT END OF DRILLING ---

AFTER DRILLING 4.58 m
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Appendix 2 –PW1 Groundwater-Pumping-Test-Data-Tool-and-Form   
  



1

2

3

Disclaimer:

Data Entry Template for Pumping Tests

Version 1, March 2017

Nova Scotia Environment and Nova Scotia Department of Natural Resources

These worksheets are supplied on an as-is basis. Nova Scotia Environment and Nova Scotia Department of Natural Resources offers no warranty, expressed or implied, as to its accuracy or 
completeness and are not obligated to provide the user with any support, consulting, training or assistance of any kind with regard to its use, operation, and performance nor to provide the user with 
any updates, revisions, new versions or "bug fixes".

The user assumes all risk for any damages whatsoever resulting from loss of use, data, or profits arising in connection with the access, use, quality, or performance of this software.

This data entry template was designed to ensure digital, consistent information is being collected on pumping tests conducted in the 
province.  The use of a digital template will enable automated and quicker integration of this data into the Nova Scotia Pumping Test 
Database and therefore quicker review and publication of the data. Enter the data as follows:

Enter all relevant pumping test information in the '1.enter_test_summary' sheet.  Any units can be selected using the dropdown menus. The pumping test 
information on this sheet is summarized on the 'summary_test_print' sheet so that it can be printed and added to a report. The 'safe_well_yield_calculator' 
tab is an optional tool that can be used to estimate the safe yield.

Cut and paste raw water level data in the '2.enter_water_level_data' sheet. The format is not important as long as it includes time-drawdown information 
and units are specified.

Cut and paste any groundwater sampling chemistry data in the '3.enter_water_chem_data' sheet. The digital data can come from report tables or from 
laboratory spreadsheet reports.



Enter Data Select Units Notes

Report Title: Hydrogeological Study, Judique Well Field

Author: Arman Polatbekov, P.Geo.

Year: 2020

General Location and Owner Information

Community Judique, NS

County Inverness

Civic Address

PID 50332022

Test For Municipality of Inverness

Test By Island Well Drillers

Interpreted By EXP Services Inc

Well Information

Well Number Enter 6 digit NSE well log number if available

Well ID PW1 Judique

Well Type Drilled

Well Depth 91.5 Units metres

Casing Diameter 150 Units milimetres

Casing Length 30 Units metres

Screen Length 61.5 Units metres

Screen Description Open hole

Easting 5082090.303 NAD83

Northing 24502104.21

Georeference Method GPS/Survey

Geology (HU) Sandstone/siltstone, Horton Group

Pumping Test Information

Pumping Start 6:30 PM 06/04/2020 Include date and time of day

Pumping End 6:30 AM 09/04/2020 

Recovery Start 6:30 AM 09/04/2020 

Recovery End 12:30 AM 10/04/2020 

Pumping Duration (hours) 72

Recovery Duration (minutes) 1080

Pump Type Submercible electric 375 Usgpm

Pump Setting 75 Units metres

Static Water Level 3.14 Units metres

Average Pumping Rate 297 Units m3/day

Total Pumped 891 Units m3

Available Drawdown 60 Units metres

Maximum Drawdown 39.99 Units metres

Drawdown Stable N yes yes/no

Total Recovery 27.77 Units metres

Number of Observation wells 0

Hydraulic Information

Apparent Transmissivity 7.43E+00 Units m2/day

Specific Capacity Units m2/day

Hydraulic Conductivity 1.86E-01 Units m/day

Aquifer Transmissivity 4.95 Units m2/day

Aquifer Hydraulic Conductivity 8.25E-02 Units m/day

Storativity 7.50E-04

Available drawdown long-term 24 Units m

Available drawdown method Casing end

Sustainable Yield Estimate (e.g. Q20) 111 Units m3/day

Recommended Pumping Rate 55 Units m3/day

Short-Term Sustainable Pumping Rate 79 Units m3/day

Test Notes: Recommended Yield was calculated as half of the Q20 yield

Short-Term Sustainable Yield was calculated by removing safety factor of 0.7



Table 1
Judique PW1
PW1 Test Data
SYD-00245652-A0

15.00 Usgpm 56.25 L/min 81000.00 L/day
30.00 Usgpm 112.50 L/min 162000.00 L/day
40.00 Usgpm 150.00 L/min 216000.00 L/day
60.00 Usgpm 225.00 L/min 324000.00 L/day
55.00 Usgpm 206.25 L/min 297000.00 L/day

Well Setup mbgs m masl
Time Period 

20 Years, min
Step test at 13:00 06 April 2020
Start
Testing Well mbgs m masl
PW1 Top Elevation 61.83
PW1 depth 92 -29.67 1.000
PW1 Pump setup 75.00 -13.17 10.000
PW1 Static Water Level 3.14 58.69 10000000.000
Operational Drawdawn 23.86 23.86 23.860
Maximum Drawdown 26.36 26.36 26.360

Comments
Total min Min

PW1, WL 
m

PW1 dS, 
m

Pump Test 
Rate, USgpm

13:00
14:00 1 1 4.77 15

2 2 5.15 0.38 15
3 3 5.41 0.64 15
4 4 5.58 0.81 15
5 5 5.61 0.84 15
6 6 15
7 7 15
8 8 15
9 9 15

10 10 15
15 15 6.12 1.35 15
20 20 6.37 1.6 15
25 25 6.51 1.74 15
30 30 6.62 1.85 15
40 40 6.72 1.95 15
50 50 6.94 2.17 15
60 60 7.06 2.29 15
61 1 8.85 4.08 30
62 2 9.4 4.63 30
63 3 9.75 4.98 30
64 4 10 5.23 30
65 5 10.14 5.37 30
66 6 10.36 5.59 30
67 7 10.53 5.76 30
68 8 10.61 5.84 30
69 9 10.71 5.94 30
70 10 10.81 6.04 30
75 15 11.165 6.395 30
80 20 11.42 6.65 30
85 25 11.62 6.85 30
90 30 11.785 7.015 30

100 40 12.05 7.28 30
110 50 12.27 7.5 30
120 60 12.46 7.69 30
121 1 14.41 9.64 40
122 2 15.05 10.28 40
123 3 15.465 10.695 40
124 4 15.74 10.97 40
125 5 15.48 10.71 40
126 6 16.165 11.395 40
127 7 16.315 11.545 40
128 8 16.46 11.69 40
129 9 16.57 11.8 40
130 10 16.68 11.91 40
135 15 17.085 12.315 40
140 20 17.39 12.62 40
145 25 17.615 12.845 40
150 30 17.815 13.045 40
160 40 18.15 13.38 40
170 50 18.45 13.68 40
180 60 18.71 13.94 40
181 1 20.89 16.12 60
182 2 21.72 16.95 60
183 3 22.31 17.54 60
184 4 22.72 17.95 60
185 5 23.08 18.31 60
186 6 23.38 18.61 60
187 7 23.635 18.865 60
188 8 23.86 19.09 60
189 9 24.055 19.285 60
190 10 24.23 19.46 60
195 15 24.93 20.16 60
200 20 25.38 20.61 60
205 25 25.695 20.925 60
210 30 26.005 21.235 60
220 40 26.705 21.935 60
230 50 26.885 22.115 60
240 60 27 22.23 61
241 1 20.8 16.03 Recovery
242 2 18.02 13.25 Recovery
243 3 16.71 11.94 Recovery
244 4 15.75 10.98 Recovery
245 5 15.01 10.24 Recovery
246 6 14.43 9.66 Recovery
247 7 13.94 9.17 Recovery
248 8 13.53 8.76 Recovery
249 9 13.16 8.39 Recovery
250 10 12.85 8.08 Recovery
255 15 11.69 6.92 Recovery
260 20 10.93 6.16 Recovery
265 25 10.355 5.585 Recovery
315 75 7.94 3.17 Recovery
330 90 7.6 2.83 Recovery
331 1 12.43 7.66 55
332 2 14.18 9.41 55
333 3 15.28 10.51 55
334 4 16.05 11.28 55
335 5 16.7 11.93 55
336 6 17.2 12.43 55
337 7 17.55 12.78 55
338 8 17.89 13.12 55
339 9 18.2 13.43 55
340 10 18.46 13.69 55
345 15 19.49 14.72 55
350 20 20.16 15.39 55
355 25 20.67 15.9 55
360 30 21.1 16.33 55
370 40 21.76 16.99 55
390 60 22.72 17.95 55
405 75 23.29 18.52 55
420 90 23.78 19.01 55
435 105 24.18 19.41 55
450 120 24.51 19.74 55
480 150 25.05 20.28 55
510 180 25.51 20.74 55
540 210 25.92 21.15 55
570 240 26.24 21.47 55
630 300 26.92 22.15 55
690 360 27.235 22.465 55
750 420 27.755 22.985 55
810 480 28.07 23.3 55
870 540 28.495 23.725 55
930 600 28.88 24.11 55
990 660 29.17 24.4 55

1050 720 29.525 24.755 55
1170 840 30.2 25.43 55
1290 960 30.77 26 55
1410 1080 31.47 26.7 55
1530 1200 32.18 27.41 55
1650 1320 32.8 28.03 55
1770 1440 33.28 28.51 55
2010 1680 34.155 29.385 55
2250 1920 35.38 30.61 55
2490 2160 36.53 31.76 55
2850 2520 38.11 33.34 55
3210 2880 39.59 34.82 55
3330 3000 39.97 35.2 55
3450 3120 40.54 35.77 55
3570 3240 40.83 36.06 55
3690 3360 41.22 36.45 55
3810 3480 41.9 37.13 55
3930 3600 42.35 37.58 55
4050 3720 42.75 37.98 55
4170 3840 43.03 38.26 55
4290 3960 43.43 38.66 55
4410 4080 43.73 38.96 55
4530 4200 44.45 39.68 55
4650 4320 44.76 39.99 55
4670 20 33.97 29.2 Recovery
4675 25 33.28 28.51 Recovery
4680 30 32.7 27.93 Recovery
4690 40 31.72 26.95 Recovery
4700 50 30.885 26.115 Recovery
4710 60 30.23 25.46 Recovery
5310 660 19.59 14.82 Recovery
5370 720 19.15 14.38 Recovery
5490 840 18.27 13.5 Recovery
5610 960 17.58 12.81 Recovery
5730 1080 16.99 12.22 Recovery

Pump Test Rates

Problem with pump

y = 0.8853ln(x) + 4.012
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Graph 1: PW1 Test Data
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Table 2 Table 3
Groundwater Chemistry Petroleum Hydrocarbons
Judique Water Tower Site W-1 Judique Water Tower Site W-1
SYD-00245652-A0 SYD-00245652-A0

BV Labs ID MCP568 MKL222 MKL189 MLD030 BV Labs ID MKL189
Sampling Date 26-Feb-20 6-Apr-20 8-Apr-20 9-Apr-20 Sampling Date 2020/04/08 12:10

EXP ID JW-1, 300' JW-1,APRIL 6, 2020, 
10PM

JW-1,08.04.2020 
12:10

JUDIQUE-71 HR 
SAMPLE

COC Number D36176

Site Blow Test  Pump Test  Pump Test  Pump Test EXP ID UNITS RDL JW-1,08.04.2020 12:10
Anion Sum me/L N/A NG NG 4.82 4.81 4.77 5.2 Petroleum Hydrocarbons MAC AO
Bicarb. Alkalinity (calc. as CaCO3) mg/L 1 NG NG 190 200 190 220 Benzene mg/L 0.0010 0.0050 NG <0.0010
Calculated TDS mg/L 1 NG 500 260 260 260 270 Toluene mg/L 0.0010 0.0600 0.0240 <0.0010
Carb. Alkalinity (calc. as CaCO3) mg/L 1 NG NG 2.8 1.3 1.5 1.5 Ethylbenzene mg/L 0.0010 0.1400 0.0016 <0.0010
Cation Sum me/L N/A NG NG 4.51 4.7 4.56 4.5 Total Xylenes mg/L 0.0020 0.0900 0.0200 <0.0020
Hardness (CaCO3) mg/L 1 NG NG 160 160 130 130 C6 - C10 (less BTEX) mg/L 0.090 NG NG <0.090
Ion Balance (% Difference) % N/A NG NG 3.32 1.16 2.25 7.22 >C10-C16 Hydrocarbons mg/L 0.050 NG NG <0.050
Langelier Index (@ 20C) N/A NG NG 0.814 0.468 0.434 0.409 >C16-C21 Hydrocarbons mg/L 0.050 NG NG <0.050
Langelier Index (@ 4C) N/A NG NG 0.565 0.218 0.184 0.16 >C21-<C32 Hydrocarbons mg/L 0.090 NG NG <0.090
Nitrate (N) mg/L 0.05 NG NG 0.058 <0.050 <0.050 <0.050 Modified TPH (Tier1) mg/L 0.090 NG NG <0.090
Saturation pH (@ 20C) N/A NG NG 7.38 7.39 7.48 7.45 Reached Baseline at C32 mg/L N/A NG NG NA
Saturation pH (@ 4C) N/A NG NG 7.63 7.64 7.73 7.7 Hydrocarbon Resemblance mg/L N/A NG NG NA
Inorganics Note:
Total Alkalinity (Total as CaCO3) mg/L 25 NG NG 200 200 190 220 Guideline 1 - Guidelines for Canadian Drinking Water Quality, online update 2020
Dissolved Chloride (Cl-) mg/L 1 NG 250 20 19 18 18 Exceeds maximum acceptable concentration
Colour TCU 5 NG 15 <5.0 <5.0 <5.0 <5.0 Exceeds other values
Nitrate + Nitrite (N) mg/L 0.05 1 NG 0.058 <0.050 <0.050 <0.050 Exceeds both guidelines
Nitrite (N) mg/L 0.01 3 NG <0.010 <0.010 <0.010 <0.010
Nitrogen (Ammonia Nitrogen) mg/L 0.05 NG NG 0.075 <0.050 0.097 0.11
Total Organic Carbon (C) mg/L 5 NG NG <5.0 1.3 0.54 0.79
Orthophosphate (P) mg/L 0.01 NG NG 0.015 0.04 0.03 0.029
pH pH N/A NG 7 to 10.5 8.19 7.86 7.91 7.86
Reactive Silica (SiO2) mg/L 0.5 NG NG 12 13 12 12
Dissolved Sulphate (SO4) mg/L 2 NG 500 14 15 19 17
Turbidity NTU 1 NG NG 230 16 17 6.1
Conductivity uS/cm 1 NG NG 440 450 440 460
Microbiological
Escherichia coli MPN/100mL 1 <1.0 NG NA NA <1.0 NA
Total Coliforms MPN/100mL 1 <1.0 NG NA NA <1.0 NA
Metals
Dissolved Aluminum (Al) ug/L 5 NG 100 13 13 <5.0 <5.0
Dissolved Antimony (Sb) ug/L 1 6 NG <1.0 <1.0 <1.0 <1.0
Dissolved Arsenic (As) ug/L 1 10 NG 5.5 6.7 6.7 6.7
Dissolved Barium (Ba) ug/L 1 1,000 NG 220 200 180 170
Dissolved Beryllium (Be) ug/L 1 NG NG <1.0 <1.0 <1.0 <1.0
Dissolved Bismuth (Bi) ug/L 2 NG NG <2.0 <2.0 <2.0 <2.0
Dissolved Boron (B) ug/L 50 5000 NG 230 270 310 320
Dissolved Cadmium (Cd) ug/L 0.01 5 NG 0.067 0.072 0.022 0.16
Dissolved Calcium (Ca) ug/L 100 NG NG 55000 53000 44000 42000
Dissolved Chromium (Cr) ug/L 1 50 NG <1.0 <1.0 <1.0 <1.0
Dissolved Cobalt (Co) ug/L 0.4 NG NG <0.40 <0.40 <0.40 <0.40
Dissolved Copper (Cu) ug/L 0.5 2,000 1,000 <0.50 2.1 <0.50 <0.50
Dissolved Iron (Fe) ug/L 50 NG 300 140 72 <50 <50
Dissolved Lead (Pb) ug/L 0.5 5 NG <0.50 <0.50 <0.50 0.67
Lithium (Li) ug/L 0.5 NG NG NA 21 21 NA
Dissolved Magnesium (Mg) ug/L 100 NG NG 6600 6400 5500 5100
Dissolved Manganese (Mn) ug/L 2 120 20 1300 1200 1200 1000
Dissolved Molybdenum (Mo) ug/L 2 NG NG <2.0 <2.0 <2.0 <2.0
Dissolved Nickel (Ni) ug/L 2 NG NG <2.0 <2.0 <2.0 <2.0
Dissolved Phosphorus (P) ug/L 100 NG NG <100 <100 <100 <100
Dissolved Potassium (K) ug/L 100 NG NG 2800 2700 2400 2500
Dissolved Selenium (Se) ug/L 0.5 50 NG <0.50 <0.50 <0.50 <0.50
Dissolved Silver (Ag) ug/L 0.1 NG NG <0.10 <0.10 <0.10 <0.10
Dissolved Sodium (Na) ug/L 100 NG 200000 26000 34000 42000 44000
Dissolved Strontium (Sr) ug/L 2 7,000 NG 800 840 740 690
Dissolved Thallium (Tl) ug/L 0.1 NG NG <0.10 <0.10 <0.10 <0.10
Dissolved Tin (Sn) ug/L 2 NG NG <2.0 <2.0 <2.0 <2.0
Dissolved Titanium (Ti) ug/L 2 NG NG <2.0 <2.0 <2.0 <2.0
Dissolved Uranium (U) ug/L 0.1 20 NG 0.5 0.39 0.35 0.35
Dissolved Vanadium (V) ug/L 2 NG NG <2.0 <2.0 <2.0 <2.0
Dissolved Zinc (Zn) ug/L 5 NG 5,000 <5.0 26 7.2 5.3
Note:
Guideline 1 - Guidelines for Canadian Drinking Water Quality, online update 2020
Exceeds maximum acceptable concentration

Exceeds other values

Exceeds both guidelines
Bold - detected metals

Guideline 1UNITS RDL

Guideline 1

MAC Other



Arman Polatbekov, P.Geo.

General Location and Owner Information
Location
PID 50332022
Pumping Test For Municipality of Inverness
Pumping Test By Island Well Drillers

Well Information
Well Number
Well ID PW1 Judique
Well Type Drilled
Well Depth 91.5 metres
Casing Diameter 150 milimetres
Casing Length 30 metres
Screen Length 61.5 metres
Screen Description Open hole
Easting 5082090.303
Northing 24502104.21
Geology (HU) Sandstone/siltstone, Horton Group

Pumping Test Information
Pumping Start 6:30 PM 06/04/2020 
Pumping End 6:30 AM 09/04/2020 
Recovery Start 6:30 AM 09/04/2020 
Recovery End 12:30 AM 10/04/2020 
Pumping Duration (hours) 72
Recovery Duration (minutes) 1080
Pump Type Submercible electric 375 Usgpm
Pump Setting 75 metres
Static Water Level 3.14 metres
Average Pumping Rate 297 m3/day
Total Pumped 891 m3
Available Drawdown 60 metres
Maximum Drawdown 39.99 metres
Drawdown Stable N
Total Recovery 27.77 metres
Number of Observation wells 0

Hydraulic Information
Apparent Transmissivity 7.43E+0 m2/day
Specific Capacity
Hydraulic Conductivity 1.86E-1 m/day
Aquifer Transmissivity 4.95E+0 m2/day
Aquifer Hydraulic Conductivity 8.25E-2 m/day
Storativity 0.00075
Available drawdown long-term 23.86 m
Available drawdown method Casing end
Q20 110.8859776
Recommended Pumping Rate 55.44298879
Recommended Short Term Pumping Rate 79.2042697058193 m3/day

Hydrogeological Study, Judique Well Field



Safe Yield Calculator

Farvolden Method van der Kamp and Maathuis Method

Equation B.1: Equation B.2:

Definitions: Definitions:
Q20 = 20 year safe pumping rate for the well (m3/day) Q20 = 20 year safe pumping rate for the well (m3/day)

T = Transmissivity (m2/day) T = Transmissivity (m2/day)
Sf = Safety factor = 0.7 (no units) Sf = Safety factor = 0.7 (no units)

HA = Available head (m) HA = Available head (m)

Q = Pumping rate used during the pumping test (m3/day) Q = Pumping rate used during the pumping test (m3/day)
S100min = Drawdown observed in well during the pumping test at 100 minutes (m) S100min = Drawdown observed in well during the pumping test at 100 minutes (m)

Input data: Input data:
T (m2/day) = 7.43E+00 Q (m3/day) = 297 S100min (m) = 19.41

HA (m) = 23.86 HA (m) = 28.44 (S20yrs - S100min)theor (m) = 5.79

Results: Results:

Q20 (m
3/day) = 84.72 USGPM Q20 (m

3/day) = 234.63 USGPM
Q20 (L/min) = 58.83 16 Q20 (L/min) = 162.94 43

Notes: Notes:
a. a.

b. b.

111 m3/day

29 USGPM
Average

(S20yrs - S100min)theor = The theoretical drawdown in the well after 20 years of pumping minus the theoretical drawdown in 
the well at 100 minutes, based on the most appropriate theoretical equation for the aquifer, e.g., Theis, Hantush, etc. (m)

(S20yrs - S100min)theor = The theoretical drawdown in the well after 20 years of pumping minus the theoretical 
drawdown in the well at 100 minutes, based on the most appropriate theoretical equation for the aquifer, e.g., 
Theis, Hantush, etc. (m)

This workbook calculates a 20-year safe pumping rate for a well using the method described in: 
Farvolden, R.N. 1959. Groundwater supply in Alberta. Alberta Research Council. Unpublished 
report. 

This workbook calculates a 20-year safe pumping rate for a well using the method 
described in: van der Kamp, G. and H. Maathuis. 2005. The applicability of Q20 
methods for determining sustainable groundwater yields. In Proceedings of the 58th 
Canadian Geotechnical and 7th Joint IAH-CNC and CGS Groundwater Specialty 
Conference. Saskatoon, SK, Canada.

Values in the colour shaded cells can be updated by the user; all other cells are protected. Values in the colour shaded cells can be updated by the user; all other cells are 
protected.
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Disclaimer:

Data Entry Template for Pumping Tests

Version 1, March 2017

Nova Scotia Environment and Nova Scotia Department of Natural Resources

These worksheets are supplied on an as-is basis. Nova Scotia Environment and Nova Scotia Department of Natural Resources offers no warranty, expressed or implied, as to its accuracy or 
completeness and are not obligated to provide the user with any support, consulting, training or assistance of any kind with regard to its use, operation, and performance nor to provide the user 
with any updates, revisions, new versions or "bug fixes".

The user assumes all risk for any damages whatsoever resulting from loss of use, data, or profits arising in connection with the access, use, quality, or performance of this software.

This data entry template was designed to ensure digital, consistent information is being collected on pumping tests conducted in the 
province.  The use of a digital template will enable automated and quicker integration of this data into the Nova Scotia Pumping Test 
Database and therefore quicker review and publication of the data. Enter the data as follows:

Enter all relevant pumping test information in the '1.enter_test_summary' sheet.  Any units can be selected using the dropdown menus. The pumping test 
information on this sheet is summarized on the 'summary_test_print' sheet so that it can be printed and added to a report. The 
'safe_well_yield_calculator' tab is an optional tool that can be used to estimate the safe yield.

Cut and paste raw water level data in the '2.enter_water_level_data' sheet. The format is not important as long as it includes time-drawdown information 
and units are specified.

Cut and paste any groundwater sampling chemistry data in the '3.enter_water_chem_data' sheet. The digital data can come from report tables or from 
laboratory spreadsheet reports.



Enter Data Select Units Notes

Report Title: Water Supply Judique 

Author: Arman Polatbekov, P.Geo.

Year:

General Location and Owner Information

Community Judique, NS

County Inverness

Civic Address

PID 50332022

Test For Municipality of Inverness

Test By Island Well Drillers

Interpreted By EXP Services Inc

Well Information

Well Number Enter 6 digit NSE well log number if available

Well ID PW2 Judique

Well Type Drilled

Well Depth 79 Units metres

Casing Diameter 200 Units milimetres

Casing Length 33 Units metres

Screen Length 46 Units metres

Screen Description open hole

Easting 5082235.113

Northing 24502295.73

Georeference Method GPS/Survey

Geology (HU) Sandstone/siltstone, Horton Group

Pumping Test Information

Pumping Start 1:00 PM 10/08/2020 Include date and time of day

Pumping End 8:00 PM 14/08/2020 

Recovery Start 8:00 PM 14/08/2020 

Recovery End 8:30 AM 15/06/2020 

Pumping Duration (hours) 72

Recovery Duration (minutes) 750

Pump Type Submercible electric 375 Usgpm

Pump Setting 73.5 Units metres

Static Water Level 4.93 Units metres

Average Pumping Rate 544.32 Units m3/day

Total Pumped 1632.96 Units m3

Available Drawdown 60 Units metres

Maximum Drawdown 48.03 Units metres

Drawdown Stable N yes/no

Total Recovery Units metres

Number of Observation wells 1

Hydraulic Information

Apparent Transmissivity 1.13E+01 Units m2/day

Specific Capacity Units m2/day

Hydraulic Conductivity 2.36E-01 Units m/day

Aquifer Transmissivity 9.07 Units m2/day

Aquifer Hydraulic Conductivity 1.51E-01 Units m/day

Storativity 7.50E-04

Available drawdown long-term 28.44 Units m

Available drawdown method Casing end

Sustainable Yield Estimate (e.g. Q20) 203 Units m3/day

Recommended Pumping Rate 101 Units m3/day

Short-Term Sustainable Pumping Rate 145 Units m3/day

Test Notes: Recommended Yield was calculated as half of the Q20 yield

Short-Term Sustainable Yield was calculated by removing safety factor of 0.7



Table 1
Judique PW-2
PW-2 Second Test Data
SYD-00245652-A0

40.00 150.00 L/min 216,000          L/day
70.00 262.50 L/min 378,000          L/day

120.00 450.00 L/min 648,000          L/day
180.00 675.00 L/min 972,000          L/day
200.00 750.00 1,080,000       L/day

PW2 Set Up
mbgs m masl

Time Period 
20 Years, 

min
Step test at 9 November 2020, 08:00 am
Testing Well mbgs m masl
PW2 Top Elevation 74.13
PW2 depth 79 -4.88 1
PW2 Pump setup 73.50 0.63 10
PW2 Static Water Level4.93 69.20 10000000
Operational Drawdawn33.00 28.07 28.07 28.070
Maximum Drawdown 36.00 31.07 31.07 31.07

Total min Min
PW2, WL 

m
PW2 dS, m

Test Rate, 
Usgpm

0 0 4.93 40
1 1 5.42 0.49 40
2 2 5.505 0.575 40
3 3 5.65 0.72 40
4 4 5.61 0.68 40
5 5 5.69 0.76 40
6 6 5.81 0.88 40
7 7 5.86 0.93 40
8 8 5.91 0.98 40
9 9 5.95 1.02 40

10 10 5.99 1.06 40
15 15 6.14 1.21 40
20 20 6.23 1.3 40
25 25 6.31 1.38 40
30 30 6.395 1.465 40
40 40 6.5 1.57 40
50 50 6.62 1.69 40
60 60 6.7 1.77 40
61 1 7.18 2.25 70
62 2 7.295 2.365 70
63 3 7.39 2.46 70
64 4 7.46 2.53 70
65 5 7.52 2.59 70
66 6 7.57 2.64 70
67 7 7.62 2.69 70
68 8 7.665 2.735 70
69 9 7.7 2.77 70
70 10 7.73 2.8 70
75 15 7.855 2.925 70
80 20 7.975 3.045 70
85 25 8.13 3.2 70
90 30 8.27 3.34 70

100 40 8.485 3.555 70
110 50 8.57 3.64 70
120 60 8.675 3.745 70
121 1 9.495 4.565 120
122 2 9.595 4.665 120
123 3 9.75 4.82 120
124 4 9.84 4.91 120
125 5 9.97 5.04 120
126 6 10.07 5.14 120
127 7 10.14 5.21 120
128 8 10.2 5.27 120
129 9 10.265 5.335 120
130 10 10.34 5.41 120
135 15 10.58 5.65 120
140 20 10.775 5.845 120
145 25 10.935 6.005 120
150 30 11.065 6.135 120
160 40 11.355 6.425 120
170 50 11.59 6.66 120
180 60 11.8 6.87 120
195 75 12.155 7.225 120
210 90 12.36 7.43 120
225 105 12.6 7.67 120
240 120 12.84 7.91 120
241 1 14.07 9.14 180
242 2 14.4 9.47 180
243 3 14.64 9.71 180
244 4 14.815 9.885 180
245 5 14.965 10.035 180
246 6 15.1 10.17 180
247 7 15.225 10.295 180
248 8 15.33 10.4 180
249 9 15.43 10.5 180
250 10 15.52 10.59 180
255 15 15.86 10.93 180
260 20 16.145 11.215 180
265 25 16.78 11.85 180
270 30 16.97 12.04 180
280 40 17.035 12.105 180
290 50 17.375 12.445 180
300 60 17.695 12.765 180
315 75 18.085 13.155 180
330 90 18.46 13.53 180
345 105 18.845 13.915 180
360 120 19.4 14.47 180
361 1 16.375 11.445 Recovery
362 2 15.715 10.785 Recovery
363 3 15.27 10.34 Recovery
364 4 14.925 9.995 Recovery
365 5 14.64 9.71 Recovery
366 6 14.4 9.47 Recovery
367 7 14.19 9.26 Recovery
368 8 14 9.07 Recovery
369 9 13.83 8.9 Recovery
370 10 13.07 8.14 Recovery
375 15 13.07 8.14 Recovery
380 20 12.615 7.685 Recovery
385 25 12.225 7.295 Recovery
390 30 11.92 6.99 Recovery
400 40 11.4 6.47 Recovery
410 50 10.995 6.065 Recovery
420 60 10.66 5.73 Recovery
421 1 14.01 9.08 200
422 2 14.85 9.92 200
423 3 15.37 10.44 200
424 4 15.775 10.845 200
425 5 16.11 11.18 200
426 6 16.41 11.48 200
427 7 16.68 11.75 200
428 8 16.4 11.47 200
429 9 17.09 12.16 200
430 10 17.3 12.37 200
435 15 18.015 13.085 200
440 20 18.5 13.57 200
445 25 18.92 13.99 200
450 30 19.255 14.325 200
460 40 19.85 14.92 200
470 50 20.495 15.565 200
480 60 20.99 16.06 200
495 75 21.63 16.7 200
510 90 22.205 17.275 200
525 105 22.84 17.91 200
540 120 23.355 18.425 200
570 150 24.375 19.445 200
600 180 25.34 20.41 200
630 210 26.165 21.235 200
660 240 26.975 22.045 200
720 300 28.51 23.58 200
780 360 29.485 24.555 200
840 420 31.36 26.43 200
900 480 32.44 27.51 200
960 540 33.79 28.86 200

1020 600 34.44 29.51 200
1080 660 36.05 31.12 200
1110 690 36.67 31.74 200
1140 720 37.31 32.38 200
1141 1 36.12 31.19 100
1142 2 35.83 30.9 100
1143 3 35.63 30.7 100
1144 4 35.46 30.53 100
1145 5 35.325 30.395 100
1146 6 35.2 30.27 100
1147 7 35.075 30.145 100
1148 8 34.955 30.025 100
1149 9 34.85 29.92 100
1150 10 34.75 29.82 100
1155 15 34.38 29.45 100
1160 20 34.09 29.16 100
1165 25 33.84 28.91 100
1170 30 33.65 28.72 100
1180 40 33.305 28.375 100
1190 50 33.025 28.095 100
1200 60 32.775 27.845 100
1215 75 32.46 27.53 100
1230 90 32.205 27.275 100
1245 105 31.975 27.045 100
1260 120 31.785 26.855 100
1290 150 31.475 26.545 100
1320 180 31.22 26.29 100
1350 210 31.02 26.09 100
1380 240 30.87 25.94 100
1500 360 30.585 25.655 100
1620 480 30.595 25.665 100
1740 600 30.765 25.835 100
1860 720 31.09 26.16 100
2100 960 31.24 26.31 100
2340 1200 32.425 27.495 100
2580 1440 33.29 28.36 100
2940 1800 34.56 29.63 100
3300 2160 35.83 30.9 100
3660 2520 37.09 32.16 100
4020 2880 38.395 33.465 100
4380 3240 40.185 35.255 100
4740 3600 42.905 37.975 100
5100 3960 47.94 43.01 100
5460 4320 52.96 48.03 100
5460 1 45.81 40.88 Recovery
5460 2 43.46 38.53 Recovery
5460 3 42.84 37.91 Recovery
5460 4 42.385 37.455 Recovery
5460 5 42.135 37.205 Recovery
5460 6 41.955 37.025 Recovery
5460 7 41.77 36.84 Recovery
5460 8 41.605 36.675 Recovery
5460 9 41.45 36.52 Recovery
5460 10 41.32 36.39 Recovery
5460 15 40.735 35.805 Recovery
5460 20 40.23 35.3 Recovery
5460 25 39.805 34.875 Recovery
5460 30 39.52 34.59 Recovery
5460 40 39.11 34.18 Recovery
5460 50 38.785 33.855 Recovery
5460 60 38.495 33.565 Recovery
5460 154 36.67 31.74 Recovery

Pump Test Rates

R² = 0.972

-5

5

15

25

35

45

55

65

75

1 10 100 1000 10000 100000 1000000 10000000 100000000

D
ra

w
do

w
n 

fr
om

 S
ta

tic
, m

Time, min

PW2 Second Pump Test

40 USgpm 70 USgpm 120 USGPM 180 USgpm

Step Recovery 200 USgpm 100 USgpm Operational Drawdown, m

Maximum Drawdown, m Recovery Log. (40 USgpm)



Table 2
Judique Water Supply
SYD-00245652-A0
PW-2
Up the Doctors Road

BV Labs ID NEC161 NJA057 NJG358 NUU959 ODL219 ODL218 ODL200
Sampling Date ############### 8/12/20 8:00 AM 8/13/20 3:00 PM 10/5/20 7:00 PM 2020/11/09 2020/11/11 2020/11/12
COC Number 49350 49403 49404 49634 49727 49727 49727

JW-3 (PW-2) PW-2 PW-2 JUDIQUE PW-2 
SECOND BLOW

JUDIQUE PW-2 9 
NOV 20 - 1H

JUDIQUE PW-2 11 
NOV 20 -36H

JUDIQUE PW-2 12 
NOV 20

Calculated Parameters Blow Test Pump Test 1 Pump Test 1 Deepening Blow Pump Test 2 Pump Test 2 Pump Test 2
Anion Sum me/L N/A NG NG 3.47 3.66 3.76 3.63 3.62 3.77 3.85
Bicarb. Alkalinity (calc. as CaCO3) mg/L 1.0 NG NG 150 150 160 150 150 160 160
Calculated TDS mg/L 1.0 NG 500 180 190 200 190 200 200 210
Carb. Alkalinity (calc. as CaCO3) mg/L 1.0 NG NG 1.3 1.4 1 1.3 1.4 1.6 1.8
Cation Sum me/L N/A NG NG 3.29 3.43 3.49 3.42 3.57 3.65 3.68
Hardness (CaCO3) mg/L 1.0 NG NG 140 130 130 140 140 120 120
Ion Balance (% Difference) % N/A NG NG 2.66 3.24 3.72 2.98 0.7 1.62 2.26
Langelier Index (@ 20C) N/A NG NG 0.43 0.43 0.3 0.407 0.457 0.447 0.485
Langelier Index (@ 4C) N/A NG NG 0.18 0.18 0.051 0.157 0.207 0.197 0.235
Nitrate (N) mg/L 0.050 NG NG <0.050 <0.050 <0.050 0.085 <0.050 <0.050 <0.050
Saturation pH (@ 20C) N/A NG NG 7.54 7.55 7.54 7.55 7.54 7.58 7.59
Saturation pH (@ 4C) N/A NG NG 7.79 7.8 7.79 7.8 7.79 7.83 7.84
Inorganics
Total Alkalinity (Total as CaCO3) mg/L 25 NG NG 150 150 160 150 150 160 160
Dissolved Chloride (Cl-) mg/L 1.0 NG 250 14 16 16 16 14 15 16
Colour TCU 5.0 NG 15 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Nitrate + Nitrite (N) mg/L 0.050 1 NG <0.050 <0.050 <0.050 0.085 <0.050 <0.050 <0.050
Nitrite (N) mg/L 0.010 3 NG <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010
Nitrogen (Ammonia Nitrogen) mg/L 0.050 NG NG <0.050 <0.050 <0.050 <0.050 <0.050 0.066 <0.050
Total Organic Carbon (TOC) mg/L 0.40 NG NG 1.3 0.47 <0.40 <5.0 1.2 1.2 0.99
Orthophosphate (P) mg/L 0.010 NG NG <0.010 <0.010 <0.010 0.014 <0.010 <0.010 <0.010
pH pH NG 7 to 10.5 7.97 7.98 7.84 7.95 8 8.03 8.07
Reactive Silica (SiO2) mg/L 0.50 NG NG 10 10 10 9.5 11 11 11
Dissolved Sulphate (SO4) mg/L 2.0 NG 500 6.8 7.4 7.1 7.4 8.2 9.8 10
Turbidity NTU 1.0 NG NG 490 18 20 110 6.4 3.4 100
Conductivity uS/cm 1.0 NG NG 320 340 350 330 340 350 360
Microbiological
Escherichia coli MPN/100mL 1 0 NG <1 <1.0 <1.0 NA <1.0 NA NA
Total Coliforms MPN/100mL 1 0 NG <1 <1.0 <1.0 NA <1.0 NA NA
Metals
Dissolved Aluminum (Al) ug/L 5.0 NG 100 6.2 <5.0 <5.0 5.5 <5.0 <5.0 7.9
Dissolved Antimony (Sb) ug/L 1.0 6 NG <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dissolved Arsenic (As) ug/L 1.0 10 NG <1.0 1.1 1.2 1.4 1.7 2.5 2.6
Dissolved Barium (Ba) ug/L 1.0 1,000 NG 270 250 240 240 250 210 200
Dissolved Beryllium (Be) ug/L 1.0 NG NG <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dissolved Bismuth (Bi) ug/L 2.0 NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Dissolved Boron (B) ug/L 50 5000 NG 79 120 150 140 150 220 230
Dissolved Cadmium (Cd) ug/L 0.010 5 NG <0.010 <0.010 <0.010 0.025 <0.010 <0.010 <0.010
Dissolved Calcium (Ca) ug/L 100 NG NG 48000 45000 45000 46000 46000 41000 40000
Dissolved Chromium (Cr) ug/L 1.0 50 NG <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dissolved Cobalt (Co) ug/L 0.40 NG NG <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40
Dissolved Copper (Cu) ug/L 0.50 2,000 1,000 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Dissolved Iron (Fe) ug/L 50 NG 300 <50 <50 <50 <50 <50 <50 <50
Dissolved Lead (Pb) ug/L 0.50 5 NG <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Dissolved Lithium (Li) ug/L 2.00 NG NG NA NA NA NA 12 17 17
Dissolved Magnesium (Mg) ug/L 100 NG NG 4700 5000 5000 5100 4900 4800 4700
Dissolved Manganese (Mn) ug/L 2.0 120 20 20 40 48 51 46 63 68
Dissolved Molybdenum (Mo) ug/L 2.0 NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Dissolved Nickel (Ni) ug/L 2.0 NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Dissolved Phosphorus (P) ug/L 100 NG NG <100 <100 <100 <100 <100 <100 <100
Dissolved Potassium (K) ug/L 100 NG NG 1900 2000 2000 2100 2100 2200 2200
Dissolved Selenium (Se) ug/L 0.50 50 NG <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Dissolved Silver (Ag) ug/L 0.10 NG NG <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Dissolved Sodium (Na) ug/L 100 NG 200,000 10000 16000 18000 15000 19000 26000 28000
Dissolved Strontium (Sr) ug/L 2.0 7,000 NG 210 260 290 290 270 310 310
Dissolved Thallium (Tl) ug/L 0.10 NG NG <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Dissolved Tin (Sn) ug/L 2.0 NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Dissolved Titanium (Ti) ug/L 2.0 NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Dissolved Uranium (U) ug/L 0.10 20 NG 0.45 0.42 0.43 0.38 0.37 0.37 0.36
Dissolved Vanadium (V) ug/L 2.0 NG NG <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Dissolved Zinc (Zn) ug/L 5.0 NG 5000 <5.0 <5.0 <5.0 6 <5.0 <5.0 <5.0
Total Mercury (Hg) ug/L 0.013 1 NG NA <0.013 <0.013 NA <0.013 <0.013 <0.013
Note:
Guideline 1 - Guidelines for Canadian Drinking Water Quality, online update 2020
Exceeds maximum acceptable concentration

Exceeds other values

Exceeds both guidelines

Bold - detected metals

Guideline 1

MAC AO
UNITS RDL



Arman Polatbekov, P.Geo.

General Location and Owner Information
Location
PID 50332022
Pumping Test For Municipality of Inverness
Pumping Test By Island Well Drillers

Well Information
Well Number
Well ID PW2 Judique
Well Type Drilled
Well Depth 79 metres
Casing Diameter 200 milimetres
Casing Length 33 metres
Screen Length 46 metres
Screen Description open hole
Easting 5082235.113
Northing 24502295.73
Geology (HU) Sandstone/siltstone, Horton Group

Pumping Test Information
Pumping Start 1:00 PM 10/08/2020 
Pumping End 8:00 PM 14/08/2020 
Recovery Start 8:00 PM 14/08/2020 
Recovery End 8:30 AM 15/06/2020 
Pumping Duration (hours) 72
Recovery Duration (minutes) 750
Pump Type Submercible electric 375 Usgpm
Pump Setting 73.5 metres
Static Water Level 4.93 metres
Average Pumping Rate 544.32 m3/day
Total Pumped 1632.96 m3
Available Drawdown 60 metres
Maximum Drawdown 48.03 metres
Drawdown Stable N
Total Recovery
Number of Observation wells 1

Hydraulic Information
Apparent Transmissivity 1.13E+1 m2/day
Specific Capacity
Hydraulic Conductivity 2.36E-1 m/day
Aquifer Transmissivity 9.07E+0 m2/day
Aquifer Hydraulic Conductivity 1.51E-1 m/day
Storativity 0.00075
Available drawdown long-term 28.44 m
Available drawdown method Casing end
Q20 202.8153924
Recommended Pumping Rate 101.4076962
Recommended Short Term Pumping Rate 144.868137414116 m3/day

Water Supply Judique 



Safe Yield Calculator

Farvolden Method van der Kamp and Maathuis Method

Equation B.1: Equation B.2:

Definitions: Definitions:
Q20 = 20 year safe pumping rate for the well (m3/day) Q20 = 20 year safe pumping rate for the well (m3/day)

T = Transmissivity (m2/day) T = Transmissivity (m2/day)
Sf = Safety factor = 0.7 (no units) Sf = Safety factor = 0.7 (no units)

HA = Available head (m) HA = Available head (m)

Q = Pumping rate used during the pumping test (m3/day) Q = Pumping rate used during the pumping test (m3/day)
S100min = Drawdown observed in well during the pumping test at 100 minutes (m) S100min = Drawdown observed in well during the pumping test at 100 minutes (m)

Input data: Input data:
T (m2/day) = 1.13E+01 Q (m3/day) = 544.32 S100min (m) = 8

HA (m) = 28.44 HA (m) = 28.44 (S20yrs - S100min)theor (m) = 17.2

Results: Results:

Q20 (m
3/day) = 154.10 USGPM Q20 (m

3/day) = 430.01 USGPM
Q20 (L/min) = 107.01 28 Q20 (L/min) = 298.62 79

Notes: Notes:
a. a.

b. b.

203 m3/day

54 USGPM
Average

(S20yrs - S100min)theor = The theoretical drawdown in the well after 20 years of pumping minus the theoretical drawdown in 
the well at 100 minutes, based on the most appropriate theoretical equation for the aquifer, e.g., Theis, Hantush, etc. (m)

(S20yrs - S100min)theor = The theoretical drawdown in the well after 20 years of pumping minus the theoretical 
drawdown in the well at 100 minutes, based on the most appropriate theoretical equation for the aquifer, e.g., 
Theis, Hantush, etc. (m)

This workbook calculates a 20-year safe pumping rate for a well using the method described in: 
Farvolden, R.N. 1959. Groundwater supply in Alberta. Alberta Research Council. Unpublished 
report. 

This workbook calculates a 20-year safe pumping rate for a well using the method 
described in: van der Kamp, G. and H. Maathuis. 2005. The applicability of Q20 
methods for determining sustainable groundwater yields. In Proceedings of the 58th 
Canadian Geotechnical and 7th Joint IAH-CNC and CGS Groundwater Specialty 
Conference. Saskatoon, SK, Canada.

Values in the colour shaded cells can be updated by the user; all other cells are protected. Values in the colour shaded cells can be updated by the user; all other cells are 
protected.
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Appendix 4 –PW2 Graphs and Diagrams 
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EXPLANATION
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Diagram 1: Trilinear Diagram


