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Mr. and Mrs. Strang: 

SSuubbjjeecctt::    WWaatteerr  SSuuppppllyy  SSoouurrccee  AAsssseessssmmeenntt  
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LLiittttllee  SShheemmoogguuee  ((MMuurrrraayy  CCoorrnneerr)),,  NNBB  

PPIIDD  NNoo..  0000883377008888    
 
We are pleased to present you with the water supply source assessment for Strang’s Shore 
Seasonal Camping Inc. in Little Shemogue (Murray Corner), New Brunswick.     
 
The assessment has determined that there is an adequate supply of water to support the existing 
campground facility and the proposed future expansion.  It is recommended that production well 
PW1 be operated at a rate not to exceed 20 Igpm (131 m3/day) for a maximum of 14 hours per 
day and a flow meter be installed on the well to monitor actual water consumption.  Water quality 
samples should be collected on a monthly basis (at a minimum) and analyzed for conductivity to 
monitor for possible saltwater intrusion. 
 
Should you have any questions regarding this report, please do not hesitate to contact the 
undersigned.   
        
       Yours truly, 
 

                                                
 Gina Burtt, M.Sc., P.Eng. P.Geo.  
 ENVIRONMENTAL Engineer 
  
GB/jb/sl 
Enc. 
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11..00  IINNTTRROODDUUCCTTIIOONN  

Jerry and Linda Strang, on behalf of Strang’s Shore Seasonal Camping Inc., retained the services 
of Roy Consultants to complete a water supply source assessment for the existing campground in 
Little Shemogue (Murray Corner), New Brunswick (PID Nos. 00837088, 70188826 and 
70563457), herein referred to as the “subject property”.  Refer to Figure 1 in Appendix A for the 
site location plan.     
 
This report has been prepared in accordance with the New Brunswick Department of 
Environment and Local Government’s (NBDELG) Environmental Impact Assessment Water 
Supply Source Assessment Guidelines (April 2017).    These guidelines are used to assist 
proponents engaging in projects that require a Water Supply Source Assessment (WSSA) through 
the Environmental Impact Assessment (EIA) process.  A WSSA includes, but is not limited to, an 
evaluation of the sustainability of the water supply, an assessment of water quality, an evaluation 
of potential impacts to existing water users and an assessment of the potential for saltwater 
intrusion.  The WSSA guidelines are enclosed in Appendix G.   

11..11  PPrroojjeecctt  DDeessccrriippttiioonn  

Strang’s Shore Seasonal Camping Inc. (hereinafter “the proponent”) currently operates a 
campground with 115 serviced lots at 1639 Route 955, Little Shemogue (Murray Corner), New 
Brunswick (Westmorland County).  The campground began operating in 2012 and includes three 
parcels of land identified by Service New Brunswick as PID Nos. 00837088, 70188826 and 
70563457.  For a campground with water and sewer hook-ups, the NBDELG recommends 450 L 
per space per day for water usage.  The estimated current water demand is 52 m3/day.  The 
campground will expand in the future for a total of 150 serviced lots with an approximate water 
demand of 68 m3/day.  Currently, the actual water usage is unknown.  As limited information is 
available on current water usage, the objective of the water supply source assessment is to 
complete a pump test on the existing production well to determine its recommended safe yield.   
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22..00  EEXXIISSTTIINNGG  SSIITTEE  CCOONNDDIITTIIOONNSS  

22..11  SSiittee  DDeessccrriippttiioonn  

The campground is located in a rural area surrounded by cottage/residential buildings.  The 
subject property, identified by the Service New Brunswick (SNB) parcel identification (PID) 
number 00837088, is zoned “rural zone” according to the Tantramar Rural Zoning Map Schedule 
A.  Development in the area includes residences and/or cottages to the east, south and west and 
the Northumberland Strait borders the northern property line.  Refer to Figure 1 in Appendix A.  
  
The pumping well (PW1) is located on PID No. 00837088, which covers an area of 3.43 hectares.  
The observation well (OW1) is located on PID No. 70188826, which has an area of 1.13 hectares.  
No wells are located on the third parcel of land comprising the campground, PID No. 70563457, 
which has an area of 3.27 ha.  SNB documentation is enclosed in Appendix B.  The nearest 
neighbouring domestic well is located approximately 130 metres east and cross gradient of PW1, 
along Highway 955 (PID No. 70063144).   
 

 
Photos 1 and 2:  Photo at left shows the well house (looking northeast).  Photo at right shows 
production well PW1 located inside the well house (July 5, 2017). 
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Photo 3:  View of observation well OW1 looking south towards Highway 955 (October 16, 2017) 

22..22  CCuurrrreenntt  GGrroouunnddwwaatteerr  UUssee  

There are two (2) existing on-site potable wells (PW1 and OW1); however, only PW1 services 
the campground.  The wells are located approximately 216 m from each other.  PW1 is equipped 
with a Pentek® 2 horsepower submersible pump with a capacity of 25 USgpm (21 Igpm).  OW1 
is  not  hooked up to  the  water  supply  system.   This  well  is  a  remnant  from a  mobile  home that  
previously occupied PID No. 70188826 prior to that land parcel’s purchase by Strang’s Shore 
Seasonal Camping Inc.      

22..33  WWeellll  CCoonnssttrruuccttiioonn  

PW1 was constructed on August 2, 2010 (Well ID 24773).  The well is 150 mm (6 inches) in 
diameter and completed to a depth of 32 metres (105 feet).  Based on the well driller’s report, the 
predominant bedrock is comprised of alternating layers of grey sandstone and red shale.  Depth to 
the bedrock level is 6.4 metres below ground surface (bgs).  OW1 was constructed on August 13, 
2014 (Well ID 30194).  The well is 150 mm (6 inches) in diameter and completed to a depth of 
19.8 metres (65 feet).  OW1 was deepened to a depth of 32 metres (105 feet) on October 16, 2017 
by Charlie Herman Chappell Well Drilling, out of Colpitts Settlement, NB.  All well locations are 
shown on Figure 1 in Appendix A.  The well driller reports for PW1 and OW1 are enclosed in 
Appendix C.   
 
Table 1:  Summary of On-site Potable Well Information    
Well 
ID 

GPS Coordinates Date  
Drilled 

Well 
Depth 
(btoc)  
(m) 

Casing 
Depth 
(btoc) 
(m) 

Driller’s 
Estimated 
Safe Yield 

(Igpm) 

Static 
Water 
Level 

(btoc) (m) 
Northing Easting 

PW1 7467524.674 2695018.638 August 
2010 32 10.97 20 4.13* 

OW1 7467310.055 2694998.413 August 
2014 32 12.19 35 3.465* 

(*) as measured on November 19, 2017  
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33..00    HHYYDDRROOGGEEOOLLOOGGIICCAALL  CCOONNDDIITTIIOONNSS      

33..11  TTooppooggrraapphhyy  aanndd  DDrraaiinnaaggee  

The subject property is located within the New Brunswick Lowlands physiographic unit.   Based 
on the well elevation survey completed by Roy Consultants in November 2017, the ground 
surface elevations noted at PW1 and OW1 were 6.74 m and 7.7 m above mean sea level, 
respectively.  The property was noted to gently slope north towards the Northumberland Strait.  
Surface water drainage across the subject property is northerly via overland flow.  No drainage 
ditches were noted on the subject site.  Drainage is good, evidenced by no mapped wetlands on 
the subject site.  Standing water and wet areas were not observed during field work completed in 
November 2017.  The area to the south, which could potentially contribute groundwater to the 
study area, is a mix of developed residential and vacant/wooded lots.    

33..22  GGeeoollooggyy  

The surficial geology for the area consists of Late Wisconsinan morainal sediments blanket 
deposits consisting of loamy lodgment till, minor ablation till, silt, sand, gravel and rubble 
generally 0.5 m to 3 m thick (Rampton, 1984).  According to the well driller’s log for PW1, the 
underlying site stratigraphy (from top to bottom) consists of clay and sand at depths from 0 to 6.4 
metres bgs and sand present from 6.4 m to 9.1 metres bgs.          
 
The bedrock underlying the subject property is comprised of Late Carboniferous-aged 
sedimentary rocks comprised of the Pictou Group, Richibucto Formation consisting of grey and 
brownish red, commonly micaceous lithic and arkosic sandstone, pebbly sandstone and 
intraformational mudstone-clast conglomerate, brownish red to brick-red and lesser grey siltstone 
and mudstone, minor intraformational limestone-cobble conglomerate and thin laterally extensive 
limestone beds and minor thin coal seams (Smith, 2007).  According to the well driller’s log for 
PW1, grey sandstone was encountered at a depth of 12.5 metres bgs.  Refer to Appendix C for the 
well driller’s report.    

33..33  HHyyddrrooggeeoollooggyy  

Based on a review of seven (7) water well logs within 500 metres of the subject property (PID 
00837088), the local aquifer is comprised of a fractured sandstone bedrock aquifer.  According to 
well drillers’ reports, several major water-bearing fractures are noted at depths of approximately 
17 m, 25 m and 29 m.  Well depths range between 19.8 m and 73.5 m and well yields range from 
3 Igpm to 25 Igpm (19.6 m3/day to 163.6 m3/day).  Most well logs indicate a confined aquifer 
scenario of sandstone bedrock interbedded with layers of shale.  Refer to well driller’s reports in 
Appendix C for further details.     
 
The subject property is located immediately adjacent to the Northumberland Strait, which is 
under tidal influence.  Water levels in the area are expected to be influenced to some degree by 
high and low tides.  Potential recharge sources to the wells on the subject site include direct 
infiltration from precipitation and groundwater flow from upland areas. 
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44..00  HHYYDDRRAAUULLIICC  TTEESSTTIINNGG  

Hydraulic testing was completed at PW1 from November 19 to November 22, 2017.  A 72-hour 
constant rate pumping test was completed in accordance with NBDELG’s WSSA guidelines.  
During the test, groundwater from PW1 was contained and discharged through approximately 75 
m of 4-inch diameter PVC pipe into the Northumberland Strait.  Refer to Photos 4 and 5.  The site 
topography slopes northward, away from the pumping well, towards the Northumberland Strait.  
The discharge location of the pumped water did not allow artificial recharge to PW1 and OW1.     
 

 
Photo 4:  View of water discharge line directing pumped water towards the Northumberland 
Strait (November 19, 2017). 
 

 
Photo 5:  View of water discharge (November 19, 2017) 
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44..11  SStteepp  TTeesstt    

Prior to commencement of the 72-hour continuous pumping test, a step test was conducted to 
determine the optimal pumping rates for the long-term test at PW1.  The existing pump in PW1 
was pulled prior to the test and a 5-horsepower pump was installed by Charlie Herman Chappell 
Well Drilling.  Installation of a larger pump allowed for higher pump rate at which to step test the 
well.  The pump was installed at a depth of 27.4 m (90 feet).  Step test intervals were 30 minutes 
in length, each having a higher pumping rate than the previous interval.  Three steps were 
completed at 10 Igpm, 20 Igpm and 30 Igpm, respectively.  Pumping rates were verified by the 
driller using a 20-gallon bucket and stopwatch.  Water levels were allowed to recover following 
completion of each step.  Leveloggers were installed in both the pumping and observation wells 
to record water levels in addition to collecting manual water measurements.  Drawdown and 
recovery data for PW1 throughout the step test are shown in Figure 1.   
 

 
Figure 1:  Step Test Data PW1 – Drawdown vs Time 

 
At the beginning of the step test, the static water level in PW1 was 3.56 m bgs.  During the first 
step, at a pumping rate of 10 Igpm, drawdown stabilized at approximately 4.52 m bgs.  During 
the second step, at a pumping rate of 20 Igpm, the pumping water level stabilized at 
approximately 5.61 m.  At the end of the third step, at a pumping rate of 30 Igpm, the pumping 
water level was 7.08 m bgs and did not appear to have stabilized.  The maximum drawdown 
observed in OW1 during the pumping portion of the step test was 0.029 m (water level of 2.924 
m bgs).  The water level recovery in PW1 was 94 % recovery after 30 minutes of the end of the 
last step.  Based on the results of the step test, a pumping rate of 20 Igpm (131 m3/day) was 
selected for PW1 for the constant rate test.  All step test data and plots are enclosed in Appendix 
D.   

Step 1 
10 Igpm 

Step 2 
20 Igpm 

Step 3 
30 Igpm 



WATER SUPPLY SOURCE ASSESSMENT 
Little Shemogue, NB  7 
                                                                                                                                                               

   

44..22  7722--hhoouurr  PPuummppiinngg  TTeesstt  

The 72-hour constant rate test was started at 2:30 p.m. on November 19, 2017, and the pump was 
shut off at 2:30 p.m. on November 22, 2017.  The average flow rate measured over the duration 
of the test was 20 Igpm (131 m3/day) from PW1.  The flow rate was monitored regularly 
throughout the duration of the pump test by the driller using a 20-gallon bucket and stopwatch.   
 
Results from the pumping well and observation well during the 72-hour pumping test are 
presented in Table 2.  Water level data are shown in Figure 2 and drawdown data is presented in 
Figure 3.  Refer to the pumping test data and graphs in Appendix D for further details.   
 
Table 2:  Summary of 72-hour Constant Rate Test Data 
Well 
ID 

Well Type Distance 
from 

Pumped 
Well (m) 

Ground 
Surface 

Elevation 
(m) 

Static Water 
Elevation  

(m) 

Maximum 
Observed 

Drawdown 
(m) 

Time of Maximum 
Observed 

Drawdown (Hour 
into Pumping 

Test) 
PW1 Pumping N/A 6.74 3.563 (bgs) 

3.177 (amsl) 
4.69 67 

OW1 Observation 216 7.70 2.895 (bgs)                   
4.805 (amsl) 

0.29 66 

bgs = below ground surface 
amsl = above mean sea level 
 

 
Figure 2:  72-hour Constant Rate Test Water Level Data 
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The water level in PW1 appeared to stabilize over the duration of the pumping test.  However, 
fluctuations in drawdown were noted which are attributed to pumping rate adjustments made by 
the driller and tidal effect.  The pumping rate had to be adjusted after 37 hours of pumping (2220 
minutes), 44 hours (2640 minutes), 50 hours (3000 minutes), 52 hours (3120 minutes) and 63 
hours (3780 minutes).    
 

 
Figure 3:  72-hour Constant Rate Test Drawdown Data 

 
The maximum drawdown in PW1 was 4.69 m, which corresponds to a pumping water level of 
approximately 1.51 m below sea level (bsl).  The maximum drawdown observed in OW1 was 
0.29 m, which corresponds to a water level of 4.515 m above sea level (asl).  Water levels in 
OW1 remained above sea level throughout the duration of the pumping test.   
 
Some minor fluctuations in water levels are noted in the drawdown data for both wells and are 
attributed to tidal effects.  Fluctuations correlate with the tide schedules for Cape Tormentine.  
Based on the drawdown data, drawdowns of approximately 0.17 m in PW1 and 0.02 m in OW1 
are attributed to tidal influence during the pumping test.  Refer to Appendix F for tide tables.   
 
Following completion of the pumping test, recovery in both wells was very good.  In PW1, water 
levels recovered 71 %, 92 % and 100 % within 1 hour, 10 hours and 26 hours, respectively, of 
shutting off the pump.  In OW1, 100 % water level recovery was noted within 23 hours of 
shutting off the pump (at 4320 minutes).  Refer to Figure 4 for drawdown and recovery data for 
both wells.   
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 Figure 4:  Drawdown and Recovery Data – All Wells  
 
Water levels recovered 100 % in PW1 within 26 hours of the end of the pump test.  In OW1, 100 
% water level recovery was achieved within 23 hours of shutting off the pump.  It was noted 
during the recovery period that water levels in PW1 and OW1 fluctuated due to tidal effects.  
Fluctuations were more pronounced in PW1 and water levels fluctuated between 0.09 m and 0.45 
m due to tidal effects.  Refer to Figures 5 and 6 for recovery data.  From Figure 5, it appears that 
residual drawdown reaches ‘0’ near t/t’=2, indicating complete recovery, although interpretation 
is made difficult due to fluctuations in residual drawdowns, which are attributed to tidal effects.       
 
 
 
 
 
 

High Tide 
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Figure 5:  Residual Drawdown Recovery Data – All Wells 

 

 
Figure 6:  Water Level Recovery Data – All Wells 
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44..22..11  PPuummppiinngg  TTeesstt  AAnnaallyyssiiss  

After completion of the 72-hour pumping test, transmissivity was calculated from the drawdown 
and recovery data from pumping well PW1 using the Cooper-Jacob straight line method.  The log 
time versus drawdown plots are shown in Appendix D.  The calculated transmissivities for PW1 
are shown in Table 3. 
 
Table 3:  Transmissivity Values 

Well No. Drawdown Recovery 
 Transmissivity 

(minimum) 
m2/day  

Transmissivity 
(maximum) 

m2/day  

Transmissivity 
(minimum) 

m2/day 

Transmissivity 
(maximum) 

m2/day 
PW1 23.2 30.9 19.96  34.22 
 
Transmissivities calculated based on the recovery data are considered more representative of the 
aquifer than data collected under pumping conditions.  Based on the distance-drawdown plot, the 
maximum radius of influence extends approximately 230 metres from PW1.  Refer to Figures 6 
and 7 in Section 5.1 for the distance-drawdown data. 
 
The specific capacity calculated for PW1 during the pumping test was 24.23 m3/day/m.  A 
storativity value of 0.0014 was calculated using time drawdown data obtained from OW1.  
According to Driscoll (1986), the coefficient of storage for confined aquifers ranges from 10-5 to 
10-3, and from 0.01 to 0.3 for unconfined aquifers.  The calculated storativity value is reflective of 
a confined aquifer.        

44..22..22  RReeccoommmmeennddeedd  SSuussttaaiinnaabbllee  YYiieelldd  ((PPWW11))  

PW1’s specific capacity after 100 days of pumping was calculated using the pumping rate of 20 
Igpm (131 m3/day) and extrapolating the drawdown at 100 days from the Time vs. Drawdown 
graph.  The drawdown at 100 days is 5.4 m and the pumping well’s specific capacity is 24.23 
m3/d/m.  The total available drawdown in the well is calculated using the depth from the static 
water level (3.56 m bgs) to mean sea level (6.74 m bgs).  Based on available site information, the 
total available drawdown in the well is 3.2 m (to mean sea level).   The long-term sustainable 
yield (Q) is calculated based on the following formula: 
 

Q = Specific Capacity at 100 days x available drawdown in the well 
Q = 24.23 m3/day/m x 3.2 m 
Q = 78 m3/day or 12 Igpm 

 
PW1, operating at a continuous rate of 78 m3/day (12 Igpm) over a 24-hour period, corresponds 
to the same water withdrawal as operating at a pumping rate of 20 Igpm for a maximum of 14 
hours per day.  Based on the pump test, pumping PW1 at a rate of 131 m3/day (20 Igpm) resulted 
in a drawdown of 3.78 m after 14 hours of continuous pumping which corresponds to a pumping 
water level below sea level (refer to Figure 7).  However, it should be noted that the casing in 
PW1 extends below sea level and the drawdown is likely more pronounced due to the casing 
length.  It is likely that the well construction of PW1 has more influence on the pumping water 
level than does the actual pumping rate.  The potential for saltwater intrusion into PW1 is 
considered unlikely at a pumping rate of 20 Igpm based on the assessment outlined in Section 5.2.       
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It should be noted that PW1 would be operated on a cycle basis and would not pump 
continuously throughout the day while the campground is operating.  It should also be noted that 
the campground operates from May to October and water withdrawal would be restricted to this 
time period.  Based on the above, it is recommended that PW1 be pumped at a rate not to exceed 
20 Igpm (131 m3/day) for a maximum of 14 hours per day, which equates to a daily maximum 
water withdrawal of 76.4 m3/day.  
 

 
Figure 7:  PW1 Water Level vs Time 

44..22..55  GGrroouunnddwwaatteerr  QQuuaalliittyy  

Groundwater samples were collected from the pumping well (PW1) towards the beginning (24 
hours), middle (48 hours) and near the end (69 hours) of the pump test.  All samples were 
submitted to AGAT Laboratories in Dartmouth, Nova Scotia, for general chemistry, trace metals 
and microbiological analyses.  Laboratory certificates are enclosed in Appendix E. 
 
General chemistry and trace metals results for the samples collected at the beginning and end of 
the pump test are all within the Canadian Drinking Water Quality Guidelines (CDWQ) and New 
Brunswick Drinking Water Guidelines (NB) potable guideline values with the exception of 
turbidity and manganese.  The turbidity value of 1.3 NTU (48 hours) slightly exceeds the CDWQ 
guideline range of 0.1 to 1.0 NTU and the NB guideline of 1.0 NTU.  It should be noted that 
turbidity values in PW1 were below guidelines at 24 hours and 69 hours into the pump test.  The 
levels of turbidity in the well may be related to sediment dislodged during removal of the pump 
and installation of the driller’s pump for completion of the pump test.  Furthermore, an iron build-
up was noted on the casing and discoloured the water level tape used to collect manual readings 
throughout the test.  The friction of the tape against the casing may also have contributed to 

mean sea level 
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sediments in the well water.  The reported turbidity levels are not considered a concern for human 
health and turbidity levels should decrease over time with continued well use.      
 
Manganese in PW1 exceeded the CDWQ guideline of less than or equal to 50 µg/L towards the 
beginning of the test (24 hours) and decreased to below the CDWQ guideline for the remainder of 
the pump test (48 hours and 69 hours).  It is likely that elevated manganese was associated with 
sediment content present in the well at the start of the test.  With further pumping, manganese 
concentrations decreased to within the acceptable guideline.   
 
Microbiological results for the samples collected towards the beginning, middle and end of the 
pump test indicate no counts for total coliforms or E.coli.   All results meet the CDWQ and NB 
guideline values of 0 MPN/100 ml for both total coliforms and E.coli.  Following completion of 
the pumping test, the water quality in the pumping well meets potable guidelines.  Water quality 
results for PW1 are shown in Table 4.   
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Table 4:  PW1 Groundwater Quality 
Parameter Units CDWQ NB  24 h 48 h 69 h 

General Chemistry 
Ammonia (as N) mg/L   0.03 0.05 <0.03 
pH units 7.0-10.5  8.01 7.96 8.09 
Alkalinity (as CaCO3) mg/L   117 118 118 
Chloride mg/L  250 250 24 24 25 
Colour TCU 15  6 5 14 
Fluoride mg/L  1.5 <0.12 <0.12 <0.12 
Sulfate mg/L  500 500 7 7 7 
Nitrate (as N) mg/L 45 45 1.88 2.03 1.91 
Nitrite (as N) mg/L 3  <0.05 <0.05 <0.05 
o-Phosphate (as P) mg/L   <0.01 <0.01 <0.01 
Phosphorus mg/L   <0.02 <0.02 <0.02 
r-Silica (as SiO2) mg/L   10.8 9.0 11.7 
Total Organic Carbon mg/L   <0.5 <0.5 <0.5 
Turbidity NTU 0.1-1.0 1.0 0.5 1.3 0.8 
Conductivity µS/cm   332 322 332 
Total Dissolved Solids mg/L  500  177 174 178 
Trace Metals 
Aluminum µg/L <100  <5 11 <5 
Antimony µg/L 6 6 <2 <2 <2 
Arsenic µg/L 10 10 <2 <2 <2 
Barium µg/L 1000 1000 431 421 413 
Beryllium µg/L   <2 <2 <2 
Bismuth µg/L   <2 <2 <2 
Boron µg/L 5000 5000 34 32 28 
Cadmium µg/L 5 5 <0.017 <0.017 <0.017 
Calcium µg/L   44700 42800 43700 
Chromium µg/L 50 50 3 3 <1 
Cobalt µg/L   <1 <1 <1 
Copper µg/L  1000 1000 <2 <2 <2 
Iron µg/L  300 300 <50 <50 <50 
Lead µg/L 10 10 <0.5 <0.5 <0.5 
Magnesium µg/L   3900 3600 4100 
Manganese µg/L  50  72 22 21 
Molybdenum µg/L   <2 <2 <2 
Nickel µg/L   <2 <2 <2 
Potassium µg/L   1600 1500 1700 
Selenium µg/L 50 10 <1 <1 <1 
Silver µg/L   <0.1 <0.1 <0.1 
Sodium µg/L  200,000 200,000 17300 15600 17700 
Strontium µg/L   633 583 521 
Thallium µg/L   <0.1 <0.1 <0.1 
Tin µg/L   <2 <2 <2 
Titanium µg/L   <2 <2 <2 
Uranium µg/L 20 20 2.3 2.2 2.1 
Vanadium µg/L   4 4 4 
Zinc µg/L 5000  8 9 <5 
Microbiology 
Total Coliforms MPN/100 mL Absent Absent Absent <1 <1 
E. Coli MPN/100 mL Absent Absent Absent <1 <1 
“Bold” exceeds applicable guideline criteria 
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55..00    DDIISSCCUUSSSSIIOONN    

55..11  NNeeiigghhbboouurriinngg  WWaatteerr  UUsseerrss  

Based on the results of the hydraulic testing, the radius of influence for PW1 extends 
approximately 230 metres when the production well is operating at a rate of 131 m3/day (20 
Igpm) (refer to Figure 8).  OW1 is located at a distance of 216 m from PW1.  Approximately 0.29 
m of drawdown was observed in OW1 during the pumping test.  The closest neighbouring 
residential well (PID 70063144) is located approximately 130 metres east of PW1 and eight (8) 
private wells are located on neighbouring properties within 230 metres of PW1.  Based on the 
Distance-Drawdown plot (see Figure 8), 2 m of drawdown is estimated at a distance of 130 
metres from the pumping well.  Note that the drawdown also includes interferences from tidal 
effects.  Throughout the pumping test and recovery period, no residents in the area contacted the 
proponent or Roy Consultants’ personnel with complaints regarding water quality or quantity.  
Surrounding land use within 500 m of the campground is residential (primarily seasonal 
cottages).  No potentially adverse impacts on the groundwater supply are anticipated due to 
current or historical land uses.   

 

 
Figure 8:  Distance-drawdown Data from the 72-hour Constant Rate Pump Test 

 
At the recommended pumping rate of 20 Igpm for a maximum of 14 hours per day, the maximum 
drawdown at PW1 is approximately 3.78 m based on the pump test data.  Operating at 20 Igpm 
for a continuous 14-hour period will slightly reduce the radius of influence to 220 metres (refer to 
Figure 9).  The corresponding drawdown in the nearest neighbouring well (130 m away) is 
approximately 2 m.  However, upon further review of the pump test data, water level drawdown 
(0.10 metre) in OW1 did not occur until after 10 hours of continuous pumping at 20 Igpm.   It 
should be noted that PW1 would be operated on a cycle basis and would not pump continuously 
throughout the day while the campground is operating.  As a result, the radius of influence is 
expected to be less than 220 metres and the corresponding drawdown of 2 metres in the nearest 
neighbouring well is also expected to be less.  The operation of the production well is expected to 
have minimal interference with neighbouring water users.  Based on the above, it is 
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recommended that PW1 be pumped at a rate not to exceed 20 Igpm (131 m3/day) for a maximum 
of 14 hours per day.  
 

 
Figure 9:  Distance-drawdown Data after 14 Hours of Continuous Pumping at 20 Igpm 

55..22  PPootteennttiiaall  ffoorr  SSaallttwwaatteerr  IInnttrruussiioonn  

The production well is located approximately 75 metres from the Northumberland Strait.  A 
review of water quality data during the pump test was completed to assess any observable trends 
in certain parameters that may indicate saltwater intrusion.  According to Drever (1988), the 
parameters listed in Table 5 are some of the major elements that comprise sea water.  Parameters 
listed in Table 5 are listed in order from most concentrated to least concentrated in seawater.  For 
example, chloride is the parameter with the highest concentration in seawater and strontium has a 
lower concentration.  Concentrations for major solutes (chloride and sodium) remained relatively 
constant throughout the pump test.  The water quality observed during the pumping test does not 
suggest that saltwater intrusion into the aquifer is occurring.  It should be also be noted that PW1 
has been supplying the campground since 2012 with no reported water quality issues.   
  
Table 5:  PW1 Water Quality Results – Parameters Associated with Saltwater 

Parameter PW1 (24 h) PW1 (48 h) PW1 (69 h) 
Chloride (mg/L) 24 24 25 
Sodium (mg/L) 17.3 15.6 17.7 
Sulfate (mg/L) 7 7 7 
Magnesium (mg/L) 3.9 3.6 4.1 
Calcium (mg/L) 44.7 42.8 43.7 
Potassium (mg/L) 1.6 1.5 1.7 
Bicarbonate (mg/L) 117 118 118 
Strontium ( g/L) 633 583 521 
Boron ( g/L) 34 32 28 
r-Silica (mg/L) 10.8 9.0 11.7 
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As pumping well PW1 is located within 500 m of a saltwater source (Northumberland Strait), an 
evaluation of the potential for saltwater intrusion was undertaken.  A review of available 
literature was completed.  Rivard et al. (2008) completed a regional hydrogeological 
characterization of the south-central part of the Maritimes Basin which included a geophysical 
survey along Cap Brûlé Road near Shediac, NB, which is located approximately 40 km west of 
the campground.  This area is underlain by the same geological formation (Richibucto Formation) 
as the campground.  The survey did not detect any zones of very low resistivity, suggesting that 
saline water does not occur within 40 m of the surface.  From the 72-hour pump test, it was 
determined that PW1 is situated in a confined aquifer and the maximum drawdown observed 
during the pump test was 4.69 m.  If we use 40 m as the distance from surface to the top of the 
fresh water/salt water interface (to be conservative), operating the well at 20 Igpm will result in a 
maximum drawdown of 4.69 m, correlating to a distance of 31.75 m above the fresh water/salt 
water interface.   Therefore, operating the well at a pumping rate of 20 Igpm will not result in a 
drawdown that will induce saltwater intrusion.   

55..33  GGrroouunnddwwaatteerr  uunnddeerr  tthhee  DDiirreecctt  IInnfflluueennccee  ooffff  SSuurrffaaccee  WWaatteerr  ((GGUUDDII))  

An evaluation was completed for the potential influence of surface water on the groundwater 
source.  Groundwater is considered under the direct influence of surface water if there is: 

 a direct hydraulic connection to the surface or surface water by way of local geology or 
well construction; and/or 

 Significant and relative rapid shifts in water characteristics such as temperature, turbidity, 
conductivity and pH which closely correlate with climatological events; and/or 

 Significant occurrence of micro-organisms.  
 
The closest surface water body to the production well is the Northumberland Strait located 
approximately 75 m north of the well.  The nearest freshwater surface water bodies are 
watercourses:  Trout Brook (1.05 km west of the campground) and Scott Brook (1.2 km east).  
The area surrounding the well head consists of developed RV lots with gravel pads and grass 
cover and gravel access roads.  No standing water is present near the well house.  The 
construction of PW1 includes 10.97 m (36 feet) of steel casing and the well is drilled to a depth of 
32 m.  The local geology consists of interbedded layers of shale and sandstone bedrock.  The well 
draws its water from a confined sandstone bedrock aquifer with major water-bearing fractures 
noted at depths of 18.3 m (15 Igpm), 24.38 m (10 Igpm) and 27.7 m (10 Igpm).   
  
According to Environment Canada’s daily climate data from the Moncton International Airport, 
there were 38.4 mm of precipitation during the 14 days preceding the pump test.  An estimated 
46.6 mm of precipitation were noted during the pump test from November 19 to 22, 2017.  An 
estimated 5.8 mm of precipitation were noted during the recovery period on November 23, 2017.  
Water level data in PW1 and OW1 do not show a spike in water levels associated with the rainfall 
events.  Water level fluctuations are attributed to tidal effects.  Considering both wells have over 
10 m (30 feet) of casing each, any surface recharge to the wells during the pump test is 
considered minimal.  Further, temperature readings measured throughout the test by the 
dataloggers do not show any fluctuations.  Refer to Appendix F for the Environment Canada 
Daily Data Report for November 2017 and Appendix D for temperature readings. 
 
A review of raw groundwater quality data collected from PW1 at 24 hours, 48 hours and 69 hours 
into the pump test does not indicate any significant changes in turbidity, conductivity and pH.  
Reported levels for all parameters were consistent for all three sampling events.  Refer to Section 
4.2.5 for further discussion.  No detection of microbiological parameters (total coliforms and E. 
coli) was reported for all three sampling events.  Further, water quality sampling was previously 
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completed in May 2017 for PW1 and no detection of total coliforms or E. coli were reported.  
Refer to Appendix E for laboratory certificates.   
 
PW1 is a deep well drawing groundwater from a confined aquifer.  The well is located more than 
60 m from the nearest freshwater surface water body.  The well casing extends more than 6 m and 
has an appropriate sized drive shoe.  Water quality data collected throughout the duration of the 
pump test indicates no detection of total coliforms or E. coli bacteria and other indicator 
parameters (pH, turbidity, conductivity and temperature) do not show any obvious signs of 
surface water influence.  Based on the above, groundwater supplying PW1 is not considered 
under the influence of surface water.   
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66..00    CCOONNCCLLUUSSIIOONNSS  AANNDD  RREECCOOMMMMEENNDDAATTIIOONNSS  

Roy Consultants supervised the 72-hour constant rate test for PW1 completed in November 2017.  
The objective of the pump test was to determine the maximum sustainable yield of the water 
supply for the Strang’s Shore Campground.  To accommodate the existing and future lots (a total 
of 150 lots), the estimated water demand is approximately 10 Igpm (68 m3/day).    
 
PW1 was pumped at a rate of 20 Igpm (131 m3/day) and a maximum observed drawdown of 4.69 
m was noted.  The calculated transmissivities of the aquifer from the recovery portion of the 
pump test range from 19.96 m2/d to 34.22 m2/d.  Following the end of the pumping test, water 
levels in PW1 recovered 100 % within 26 hours after the pump was shut off.   
 
Groundwater results for general chemistry, trace metals and microbiological analyses from the 
pumping well indicate turbidity and manganese exceedances of CDWQ and NB Drinking Water 
guidelines.  The turbidity level was slightly above the CDWQ and NB guidelines in the middle of 
the test, but was below guidelines towards the beginning and end of the pump test.   Turbidity 
levels typically decrease over time with continued well use.  The manganese concentration 
exceeded the CDWQ guideline towards the beginning of the test, but decreased to below the 
guideline for the remainder of the test.   Both parameters are attributed to sediment content in the 
well and should decrease over time with continued well use.  Based on the water quality results 
observed throughout the pump test, there is no indication that saltwater intrusion is occurring.   
 
Based on the results of the pump test, a pumping rate of 20 Igpm (131 m3/day) operating for a 
maximum of 14 hours per day is recommended for PW1.  Pumping at 20 Igpm for 14 hours per 
day equates to a maximum daily withdrawal of 76.4 m3/day which meets the future estimated 
water demand of 68 m3/day.  It is also recommended that a flow meter be installed and water 
usage recorded over an operating season (May to October) to determine actual water 
consumption.  Water quality samples should also be collected on a monthly basis (at a minimum) 
and analyzed for conductivity to monitor for possible saltwater intrusion.  
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77..00  CCLLOOSSUURREE  

This report was prepared by Roy Consultants for the exclusive use of Strang’s Shore Seasonal 
Camping Inc.  The data contained herein may not be used by any other person or entity without 
the express written consent of Roy Consultants and Strang’s Shore Seasonal Camping Inc.  While 
this report provides an overview of environmental conditions, the assessment is limited by the 
availability of information at the time of the study.  Field work was carried out by Mr. Abram 
Lee, EIT, and Ms. Gina Burtt, P.Eng., P.Geo.  Reporting was carried out by Ms. Gina Burtt, 
P.Eng., P.Geo.    
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Jerry and Linda Strang 
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89 Moore Road Ext. 
Otter Creek, NB  E4M 3V5 
 
Our File No.:  278-17-C1 
 
Mr. and Mrs. Strang: 

SSuubbjjeecctt::    WWaatteerr  SSuuppppllyy  SSoouurrccee  AAsssseessssmmeenntt  
SSttrraanngg’’ss  SShhoorree  SSeeaassoonnaall  CCaammppiinngg  IInncc..  

11663399  RRoouuttee  995555  
LLiittttllee  SShheemmoogguuee  ((MMuurrrraayy  CCoorrnneerr)),,  NNBB  

PPIIDD  NNoo..  0000883377008888    
 
We are pleased to present you with the water supply source assessment for Strang’s Shore 
Seasonal Camping Inc. in Little Shemogue (Murray Corner), New Brunswick.     
 
The assessment has determined that there is an adequate supply of water to support the existing 
campground facility and the proposed future expansion.  It is recommended that production well 
PW1 be operated at a rate not to exceed 20 Igpm (131 m3/day) for a maximum of 14 hours per 
day and a flow meter be installed on the well to monitor actual water consumption.  Water quality 
samples should be collected on a monthly basis (at a minimum) and analyzed for conductivity to 
monitor for possible saltwater intrusion. 
 
Should you have any questions regarding this report, please do not hesitate to contact the 
undersigned.   
        
       Yours truly, 
 

                                                
 Gina Burtt, M.Sc., P.Eng. P.Geo.  
 ENVIRONMENTAL Engineer 
  
GB/jb/sl 
Enc. 
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11..00  IINNTTRROODDUUCCTTIIOONN  

Jerry and Linda Strang, on behalf of Strang’s Shore Seasonal Camping Inc., retained the services 
of Roy Consultants to complete a water supply source assessment for the existing campground in 
Little Shemogue (Murray Corner), New Brunswick (PID Nos. 00837088, 70188826 and 
70563457), herein referred to as the “subject property”.  Refer to Figure 1 in Appendix A for the 
site location plan.     
 
This report has been prepared in accordance with the New Brunswick Department of 
Environment and Local Government’s (NBDELG) Environmental Impact Assessment Water 
Supply Source Assessment Guidelines (April 2017).    These guidelines are used to assist 
proponents engaging in projects that require a Water Supply Source Assessment (WSSA) through 
the Environmental Impact Assessment (EIA) process.  A WSSA includes, but is not limited to, an 
evaluation of the sustainability of the water supply, an assessment of water quality, an evaluation 
of potential impacts to existing water users and an assessment of the potential for saltwater 
intrusion.  The WSSA guidelines are enclosed in Appendix G.   

11..11  PPrroojjeecctt  DDeessccrriippttiioonn  

Strang’s Shore Seasonal Camping Inc. (hereinafter “the proponent”) currently operates a 
campground with 115 serviced lots at 1639 Route 955, Little Shemogue (Murray Corner), New 
Brunswick (Westmorland County).  The campground began operating in 2012 and includes three 
parcels of land identified by Service New Brunswick as PID Nos. 00837088, 70188826 and 
70563457.  For a campground with water and sewer hook-ups, the NBDELG recommends 450 L 
per space per day for water usage.  The estimated current water demand is 52 m3/day.  The 
campground will expand in the future for a total of 150 serviced lots with an approximate water 
demand of 68 m3/day.  Currently, the actual water usage is unknown.  As limited information is 
available on current water usage, the objective of the water supply source assessment is to 
complete a pump test on the existing production well to determine its recommended safe yield.   
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22..00  EEXXIISSTTIINNGG  SSIITTEE  CCOONNDDIITTIIOONNSS  

22..11  SSiittee  DDeessccrriippttiioonn  

The campground is located in a rural area surrounded by cottage/residential buildings.  The 
subject property, identified by the Service New Brunswick (SNB) parcel identification (PID) 
number 00837088, is zoned “rural zone” according to the Tantramar Rural Zoning Map Schedule 
A.  Development in the area includes residences and/or cottages to the east, south and west and 
the Northumberland Strait borders the northern property line.  Refer to Figure 1 in Appendix A.  
  
The pumping well (PW1) is located on PID No. 00837088, which covers an area of 3.43 hectares.  
The observation well (OW1) is located on PID No. 70188826, which has an area of 1.13 hectares.  
No wells are located on the third parcel of land comprising the campground, PID No. 70563457, 
which has an area of 3.27 ha.  SNB documentation is enclosed in Appendix B.  The nearest 
neighbouring domestic well is located approximately 130 metres east and cross gradient of PW1, 
along Highway 955 (PID No. 70063144).   
 

 
Photos 1 and 2:  Photo at left shows the well house (looking northeast).  Photo at right shows 
production well PW1 located inside the well house (July 5, 2017). 
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Photo 3:  View of observation well OW1 looking south towards Highway 955 (October 16, 2017) 

22..22  CCuurrrreenntt  GGrroouunnddwwaatteerr  UUssee  

There are two (2) existing on-site potable wells (PW1 and OW1); however, only PW1 services 
the campground.  The wells are located approximately 216 m from each other.  PW1 is equipped 
with a Pentek® 2 horsepower submersible pump with a capacity of 25 USgpm (21 Igpm).  OW1 
is  not  hooked up to  the  water  supply  system.   This  well  is  a  remnant  from a  mobile  home that  
previously occupied PID No. 70188826 prior to that land parcel’s purchase by Strang’s Shore 
Seasonal Camping Inc.      

22..33  WWeellll  CCoonnssttrruuccttiioonn  

PW1 was constructed on August 2, 2010 (Well ID 24773).  The well is 150 mm (6 inches) in 
diameter and completed to a depth of 32 metres (105 feet).  Based on the well driller’s report, the 
predominant bedrock is comprised of alternating layers of grey sandstone and red shale.  Depth to 
the bedrock level is 6.4 metres below ground surface (bgs).  OW1 was constructed on August 13, 
2014 (Well ID 30194).  The well is 150 mm (6 inches) in diameter and completed to a depth of 
19.8 metres (65 feet).  OW1 was deepened to a depth of 32 metres (105 feet) on October 16, 2017 
by Charlie Herman Chappell Well Drilling, out of Colpitts Settlement, NB.  All well locations are 
shown on Figure 1 in Appendix A.  The well driller reports for PW1 and OW1 are enclosed in 
Appendix C.   
 
Table 1:  Summary of On-site Potable Well Information    
Well 
ID 

GPS Coordinates Date  
Drilled 

Well 
Depth 
(btoc)  
(m) 

Casing 
Depth 
(btoc) 
(m) 

Driller’s 
Estimated 
Safe Yield 

(Igpm) 

Static 
Water 
Level 

(btoc) (m) 
Northing Easting 

PW1 7467524.674 2695018.638 August 
2010 32 10.97 20 4.13* 

OW1 7467310.055 2694998.413 August 
2014 32 12.19 35 3.465* 

(*) as measured on November 19, 2017  
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33..00    HHYYDDRROOGGEEOOLLOOGGIICCAALL  CCOONNDDIITTIIOONNSS      

33..11  TTooppooggrraapphhyy  aanndd  DDrraaiinnaaggee  

The subject property is located within the New Brunswick Lowlands physiographic unit.   Based 
on the well elevation survey completed by Roy Consultants in November 2017, the ground 
surface elevations noted at PW1 and OW1 were 6.74 m and 7.7 m above mean sea level, 
respectively.  The property was noted to gently slope north towards the Northumberland Strait.  
Surface water drainage across the subject property is northerly via overland flow.  No drainage 
ditches were noted on the subject site.  Drainage is good, evidenced by no mapped wetlands on 
the subject site.  Standing water and wet areas were not observed during field work completed in 
November 2017.  The area to the south, which could potentially contribute groundwater to the 
study area, is a mix of developed residential and vacant/wooded lots.    

33..22  GGeeoollooggyy  

The surficial geology for the area consists of Late Wisconsinan morainal sediments blanket 
deposits consisting of loamy lodgment till, minor ablation till, silt, sand, gravel and rubble 
generally 0.5 m to 3 m thick (Rampton, 1984).  According to the well driller’s log for PW1, the 
underlying site stratigraphy (from top to bottom) consists of clay and sand at depths from 0 to 6.4 
metres bgs and sand present from 6.4 m to 9.1 metres bgs.          
 
The bedrock underlying the subject property is comprised of Late Carboniferous-aged 
sedimentary rocks comprised of the Pictou Group, Richibucto Formation consisting of grey and 
brownish red, commonly micaceous lithic and arkosic sandstone, pebbly sandstone and 
intraformational mudstone-clast conglomerate, brownish red to brick-red and lesser grey siltstone 
and mudstone, minor intraformational limestone-cobble conglomerate and thin laterally extensive 
limestone beds and minor thin coal seams (Smith, 2007).  According to the well driller’s log for 
PW1, grey sandstone was encountered at a depth of 12.5 metres bgs.  Refer to Appendix C for the 
well driller’s report.    

33..33  HHyyddrrooggeeoollooggyy  

Based on a review of seven (7) water well logs within 500 metres of the subject property (PID 
00837088), the local aquifer is comprised of a fractured sandstone bedrock aquifer.  According to 
well drillers’ reports, several major water-bearing fractures are noted at depths of approximately 
17 m, 25 m and 29 m.  Well depths range between 19.8 m and 73.5 m and well yields range from 
3 Igpm to 25 Igpm (19.6 m3/day to 163.6 m3/day).  Most well logs indicate a confined aquifer 
scenario of sandstone bedrock interbedded with layers of shale.  Refer to well driller’s reports in 
Appendix C for further details.     
 
The subject property is located immediately adjacent to the Northumberland Strait, which is 
under tidal influence.  Water levels in the area are expected to be influenced to some degree by 
high and low tides.  Potential recharge sources to the wells on the subject site include direct 
infiltration from precipitation and groundwater flow from upland areas. 
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44..00  HHYYDDRRAAUULLIICC  TTEESSTTIINNGG  

Hydraulic testing was completed at PW1 from November 19 to November 22, 2017.  A 72-hour 
constant rate pumping test was completed in accordance with NBDELG’s WSSA guidelines.  
During the test, groundwater from PW1 was contained and discharged through approximately 75 
m of 4-inch diameter PVC pipe into the Northumberland Strait.  Refer to Photos 4 and 5.  The site 
topography slopes northward, away from the pumping well, towards the Northumberland Strait.  
The discharge location of the pumped water did not allow artificial recharge to PW1 and OW1.     
 

 
Photo 4:  View of water discharge line directing pumped water towards the Northumberland 
Strait (November 19, 2017). 
 

 
Photo 5:  View of water discharge (November 19, 2017) 
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44..11  SStteepp  TTeesstt    

Prior to commencement of the 72-hour continuous pumping test, a step test was conducted to 
determine the optimal pumping rates for the long-term test at PW1.  The existing pump in PW1 
was pulled prior to the test and a 5-horsepower pump was installed by Charlie Herman Chappell 
Well Drilling.  Installation of a larger pump allowed for higher pump rate at which to step test the 
well.  The pump was installed at a depth of 27.4 m (90 feet).  Step test intervals were 30 minutes 
in length, each having a higher pumping rate than the previous interval.  Three steps were 
completed at 10 Igpm, 20 Igpm and 30 Igpm, respectively.  Pumping rates were verified by the 
driller using a 20-gallon bucket and stopwatch.  Water levels were allowed to recover following 
completion of each step.  Leveloggers were installed in both the pumping and observation wells 
to record water levels in addition to collecting manual water measurements.  Drawdown and 
recovery data for PW1 throughout the step test are shown in Figure 1.   
 

 
Figure 1:  Step Test Data PW1 – Drawdown vs Time 

 
At the beginning of the step test, the static water level in PW1 was 3.56 m bgs.  During the first 
step, at a pumping rate of 10 Igpm, drawdown stabilized at approximately 4.52 m bgs.  During 
the second step, at a pumping rate of 20 Igpm, the pumping water level stabilized at 
approximately 5.61 m.  At the end of the third step, at a pumping rate of 30 Igpm, the pumping 
water level was 7.08 m bgs and did not appear to have stabilized.  The maximum drawdown 
observed in OW1 during the pumping portion of the step test was 0.029 m (water level of 2.924 
m bgs).  The water level recovery in PW1 was 94 % recovery after 30 minutes of the end of the 
last step.  Based on the results of the step test, a pumping rate of 20 Igpm (131 m3/day) was 
selected for PW1 for the constant rate test.  All step test data and plots are enclosed in Appendix 
D.   

Step 1 
10 Igpm 

Step 2 
20 Igpm 

Step 3 
30 Igpm 
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44..22  7722--hhoouurr  PPuummppiinngg  TTeesstt  

The 72-hour constant rate test was started at 2:30 p.m. on November 19, 2017, and the pump was 
shut off at 2:30 p.m. on November 22, 2017.  The average flow rate measured over the duration 
of the test was 20 Igpm (131 m3/day) from PW1.  The flow rate was monitored regularly 
throughout the duration of the pump test by the driller using a 20-gallon bucket and stopwatch.   
 
Results from the pumping well and observation well during the 72-hour pumping test are 
presented in Table 2.  Water level data are shown in Figure 2 and drawdown data is presented in 
Figure 3.  Refer to the pumping test data and graphs in Appendix D for further details.   
 
Table 2:  Summary of 72-hour Constant Rate Test Data 
Well 
ID 

Well Type Distance 
from 

Pumped 
Well (m) 

Ground 
Surface 

Elevation 
(m) 

Static Water 
Elevation  

(m) 

Maximum 
Observed 

Drawdown 
(m) 

Time of Maximum 
Observed 

Drawdown (Hour 
into Pumping 

Test) 
PW1 Pumping N/A 6.74 3.563 (bgs) 

3.177 (amsl) 
4.69 67 

OW1 Observation 216 7.70 2.895 (bgs)                   
4.805 (amsl) 

0.29 66 

bgs = below ground surface 
amsl = above mean sea level 
 

 
Figure 2:  72-hour Constant Rate Test Water Level Data 
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The water level in PW1 appeared to stabilize over the duration of the pumping test.  However, 
fluctuations in drawdown were noted which are attributed to pumping rate adjustments made by 
the driller and tidal effect.  The pumping rate had to be adjusted after 37 hours of pumping (2220 
minutes), 44 hours (2640 minutes), 50 hours (3000 minutes), 52 hours (3120 minutes) and 63 
hours (3780 minutes).    
 

 
Figure 3:  72-hour Constant Rate Test Drawdown Data 

 
The maximum drawdown in PW1 was 4.69 m, which corresponds to a pumping water level of 
approximately 1.51 m below sea level (bsl).  The maximum drawdown observed in OW1 was 
0.29 m, which corresponds to a water level of 4.515 m above sea level (asl).  Water levels in 
OW1 remained above sea level throughout the duration of the pumping test.   
 
Some minor fluctuations in water levels are noted in the drawdown data for both wells and are 
attributed to tidal effects.  Fluctuations correlate with the tide schedules for Cape Tormentine.  
Based on the drawdown data, drawdowns of approximately 0.17 m in PW1 and 0.02 m in OW1 
are attributed to tidal influence during the pumping test.  Refer to Appendix F for tide tables.   
 
Following completion of the pumping test, recovery in both wells was very good.  In PW1, water 
levels recovered 71 %, 92 % and 100 % within 1 hour, 10 hours and 26 hours, respectively, of 
shutting off the pump.  In OW1, 100 % water level recovery was noted within 23 hours of 
shutting off the pump (at 4320 minutes).  Refer to Figure 4 for drawdown and recovery data for 
both wells.   
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 Figure 4:  Drawdown and Recovery Data – All Wells  
 
Water levels recovered 100 % in PW1 within 26 hours of the end of the pump test.  In OW1, 100 
% water level recovery was achieved within 23 hours of shutting off the pump.  It was noted 
during the recovery period that water levels in PW1 and OW1 fluctuated due to tidal effects.  
Fluctuations were more pronounced in PW1 and water levels fluctuated between 0.09 m and 0.45 
m due to tidal effects.  Refer to Figures 5 and 6 for recovery data.  From Figure 5, it appears that 
residual drawdown reaches ‘0’ near t/t’=2, indicating complete recovery, although interpretation 
is made difficult due to fluctuations in residual drawdowns, which are attributed to tidal effects.       
 
 
 
 
 
 

High Tide 
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Figure 5:  Residual Drawdown Recovery Data – All Wells 

 

 
Figure 6:  Water Level Recovery Data – All Wells 
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44..22..11  PPuummppiinngg  TTeesstt  AAnnaallyyssiiss  

After completion of the 72-hour pumping test, transmissivity was calculated from the drawdown 
and recovery data from pumping well PW1 using the Cooper-Jacob straight line method.  The log 
time versus drawdown plots are shown in Appendix D.  The calculated transmissivities for PW1 
are shown in Table 3. 
 
Table 3:  Transmissivity Values 

Well No. Drawdown Recovery 
 Transmissivity 

(minimum) 
m2/day  

Transmissivity 
(maximum) 

m2/day  

Transmissivity 
(minimum) 

m2/day 

Transmissivity 
(maximum) 

m2/day 
PW1 23.2 30.9 19.96  34.22 
 
Transmissivities calculated based on the recovery data are considered more representative of the 
aquifer than data collected under pumping conditions.  Based on the distance-drawdown plot, the 
maximum radius of influence extends approximately 230 metres from PW1.  Refer to Figures 6 
and 7 in Section 5.1 for the distance-drawdown data. 
 
The specific capacity calculated for PW1 during the pumping test was 24.23 m3/day/m.  A 
storativity value of 0.0014 was calculated using time drawdown data obtained from OW1.  
According to Driscoll (1986), the coefficient of storage for confined aquifers ranges from 10-5 to 
10-3, and from 0.01 to 0.3 for unconfined aquifers.  The calculated storativity value is reflective of 
a confined aquifer.        

44..22..22  RReeccoommmmeennddeedd  SSuussttaaiinnaabbllee  YYiieelldd  ((PPWW11))  

PW1’s specific capacity after 100 days of pumping was calculated using the pumping rate of 20 
Igpm (131 m3/day) and extrapolating the drawdown at 100 days from the Time vs. Drawdown 
graph.  The drawdown at 100 days is 5.4 m and the pumping well’s specific capacity is 24.23 
m3/d/m.  The total available drawdown in the well is calculated using the depth from the static 
water level (3.56 m bgs) to mean sea level (6.74 m bgs).  Based on available site information, the 
total available drawdown in the well is 3.2 m (to mean sea level).   The long-term sustainable 
yield (Q) is calculated based on the following formula: 
 

Q = Specific Capacity at 100 days x available drawdown in the well 
Q = 24.23 m3/day/m x 3.2 m 
Q = 78 m3/day or 12 Igpm 

 
PW1, operating at a continuous rate of 78 m3/day (12 Igpm) over a 24-hour period, corresponds 
to the same water withdrawal as operating at a pumping rate of 20 Igpm for a maximum of 14 
hours per day.  Based on the pump test, pumping PW1 at a rate of 131 m3/day (20 Igpm) resulted 
in a drawdown of 3.78 m after 14 hours of continuous pumping which corresponds to a pumping 
water level below sea level (refer to Figure 7).  However, it should be noted that the casing in 
PW1 extends below sea level and the drawdown is likely more pronounced due to the casing 
length.  It is likely that the well construction of PW1 has more influence on the pumping water 
level than does the actual pumping rate.  The potential for saltwater intrusion into PW1 is 
considered unlikely at a pumping rate of 20 Igpm based on the assessment outlined in Section 5.2.       
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It should be noted that PW1 would be operated on a cycle basis and would not pump 
continuously throughout the day while the campground is operating.  It should also be noted that 
the campground operates from May to October and water withdrawal would be restricted to this 
time period.  Based on the above, it is recommended that PW1 be pumped at a rate not to exceed 
20 Igpm (131 m3/day) for a maximum of 14 hours per day, which equates to a daily maximum 
water withdrawal of 76.4 m3/day.  
 

 
Figure 7:  PW1 Water Level vs Time 

44..22..55  GGrroouunnddwwaatteerr  QQuuaalliittyy  

Groundwater samples were collected from the pumping well (PW1) towards the beginning (24 
hours), middle (48 hours) and near the end (69 hours) of the pump test.  All samples were 
submitted to AGAT Laboratories in Dartmouth, Nova Scotia, for general chemistry, trace metals 
and microbiological analyses.  Laboratory certificates are enclosed in Appendix E. 
 
General chemistry and trace metals results for the samples collected at the beginning and end of 
the pump test are all within the Canadian Drinking Water Quality Guidelines (CDWQ) and New 
Brunswick Drinking Water Guidelines (NB) potable guideline values with the exception of 
turbidity and manganese.  The turbidity value of 1.3 NTU (48 hours) slightly exceeds the CDWQ 
guideline range of 0.1 to 1.0 NTU and the NB guideline of 1.0 NTU.  It should be noted that 
turbidity values in PW1 were below guidelines at 24 hours and 69 hours into the pump test.  The 
levels of turbidity in the well may be related to sediment dislodged during removal of the pump 
and installation of the driller’s pump for completion of the pump test.  Furthermore, an iron build-
up was noted on the casing and discoloured the water level tape used to collect manual readings 
throughout the test.  The friction of the tape against the casing may also have contributed to 

mean sea level 
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sediments in the well water.  The reported turbidity levels are not considered a concern for human 
health and turbidity levels should decrease over time with continued well use.      
 
Manganese in PW1 exceeded the CDWQ guideline of less than or equal to 50 µg/L towards the 
beginning of the test (24 hours) and decreased to below the CDWQ guideline for the remainder of 
the pump test (48 hours and 69 hours).  It is likely that elevated manganese was associated with 
sediment content present in the well at the start of the test.  With further pumping, manganese 
concentrations decreased to within the acceptable guideline.   
 
Microbiological results for the samples collected towards the beginning, middle and end of the 
pump test indicate no counts for total coliforms or E.coli.   All results meet the CDWQ and NB 
guideline values of 0 MPN/100 ml for both total coliforms and E.coli.  Following completion of 
the pumping test, the water quality in the pumping well meets potable guidelines.  Water quality 
results for PW1 are shown in Table 4.   
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Table 4:  PW1 Groundwater Quality 
Parameter Units CDWQ NB  24 h 48 h 69 h 

General Chemistry 
Ammonia (as N) mg/L   0.03 0.05 <0.03 
pH units 7.0-10.5  8.01 7.96 8.09 
Alkalinity (as CaCO3) mg/L   117 118 118 
Chloride mg/L  250 250 24 24 25 
Colour TCU 15  6 5 14 
Fluoride mg/L  1.5 <0.12 <0.12 <0.12 
Sulfate mg/L  500 500 7 7 7 
Nitrate (as N) mg/L 45 45 1.88 2.03 1.91 
Nitrite (as N) mg/L 3  <0.05 <0.05 <0.05 
o-Phosphate (as P) mg/L   <0.01 <0.01 <0.01 
Phosphorus mg/L   <0.02 <0.02 <0.02 
r-Silica (as SiO2) mg/L   10.8 9.0 11.7 
Total Organic Carbon mg/L   <0.5 <0.5 <0.5 
Turbidity NTU 0.1-1.0 1.0 0.5 1.3 0.8 
Conductivity µS/cm   332 322 332 
Total Dissolved Solids mg/L  500  177 174 178 
Trace Metals 
Aluminum µg/L <100  <5 11 <5 
Antimony µg/L 6 6 <2 <2 <2 
Arsenic µg/L 10 10 <2 <2 <2 
Barium µg/L 1000 1000 431 421 413 
Beryllium µg/L   <2 <2 <2 
Bismuth µg/L   <2 <2 <2 
Boron µg/L 5000 5000 34 32 28 
Cadmium µg/L 5 5 <0.017 <0.017 <0.017 
Calcium µg/L   44700 42800 43700 
Chromium µg/L 50 50 3 3 <1 
Cobalt µg/L   <1 <1 <1 
Copper µg/L  1000 1000 <2 <2 <2 
Iron µg/L  300 300 <50 <50 <50 
Lead µg/L 10 10 <0.5 <0.5 <0.5 
Magnesium µg/L   3900 3600 4100 
Manganese µg/L  50  72 22 21 
Molybdenum µg/L   <2 <2 <2 
Nickel µg/L   <2 <2 <2 
Potassium µg/L   1600 1500 1700 
Selenium µg/L 50 10 <1 <1 <1 
Silver µg/L   <0.1 <0.1 <0.1 
Sodium µg/L  200,000 200,000 17300 15600 17700 
Strontium µg/L   633 583 521 
Thallium µg/L   <0.1 <0.1 <0.1 
Tin µg/L   <2 <2 <2 
Titanium µg/L   <2 <2 <2 
Uranium µg/L 20 20 2.3 2.2 2.1 
Vanadium µg/L   4 4 4 
Zinc µg/L 5000  8 9 <5 
Microbiology 
Total Coliforms MPN/100 mL Absent Absent Absent <1 <1 
E. Coli MPN/100 mL Absent Absent Absent <1 <1 
“Bold” exceeds applicable guideline criteria 
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55..00    DDIISSCCUUSSSSIIOONN    

55..11  NNeeiigghhbboouurriinngg  WWaatteerr  UUsseerrss  

Based on the results of the hydraulic testing, the radius of influence for PW1 extends 
approximately 230 metres when the production well is operating at a rate of 131 m3/day (20 
Igpm) (refer to Figure 8).  OW1 is located at a distance of 216 m from PW1.  Approximately 0.29 
m of drawdown was observed in OW1 during the pumping test.  The closest neighbouring 
residential well (PID 70063144) is located approximately 130 metres east of PW1 and eight (8) 
private wells are located on neighbouring properties within 230 metres of PW1.  Based on the 
Distance-Drawdown plot (see Figure 8), 2 m of drawdown is estimated at a distance of 130 
metres from the pumping well.  Note that the drawdown also includes interferences from tidal 
effects.  Throughout the pumping test and recovery period, no residents in the area contacted the 
proponent or Roy Consultants’ personnel with complaints regarding water quality or quantity.  
Surrounding land use within 500 m of the campground is residential (primarily seasonal 
cottages).  No potentially adverse impacts on the groundwater supply are anticipated due to 
current or historical land uses.   

 

 
Figure 8:  Distance-drawdown Data from the 72-hour Constant Rate Pump Test 

 
At the recommended pumping rate of 20 Igpm for a maximum of 14 hours per day, the maximum 
drawdown at PW1 is approximately 3.78 m based on the pump test data.  Operating at 20 Igpm 
for a continuous 14-hour period will slightly reduce the radius of influence to 220 metres (refer to 
Figure 9).  The corresponding drawdown in the nearest neighbouring well (130 m away) is 
approximately 2 m.  However, upon further review of the pump test data, water level drawdown 
(0.10 metre) in OW1 did not occur until after 10 hours of continuous pumping at 20 Igpm.   It 
should be noted that PW1 would be operated on a cycle basis and would not pump continuously 
throughout the day while the campground is operating.  As a result, the radius of influence is 
expected to be less than 220 metres and the corresponding drawdown of 2 metres in the nearest 
neighbouring well is also expected to be less.  The operation of the production well is expected to 
have minimal interference with neighbouring water users.  Based on the above, it is 
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recommended that PW1 be pumped at a rate not to exceed 20 Igpm (131 m3/day) for a maximum 
of 14 hours per day.  
 

 
Figure 9:  Distance-drawdown Data after 14 Hours of Continuous Pumping at 20 Igpm 

55..22  PPootteennttiiaall  ffoorr  SSaallttwwaatteerr  IInnttrruussiioonn  

The production well is located approximately 75 metres from the Northumberland Strait.  A 
review of water quality data during the pump test was completed to assess any observable trends 
in certain parameters that may indicate saltwater intrusion.  According to Drever (1988), the 
parameters listed in Table 5 are some of the major elements that comprise sea water.  Parameters 
listed in Table 5 are listed in order from most concentrated to least concentrated in seawater.  For 
example, chloride is the parameter with the highest concentration in seawater and strontium has a 
lower concentration.  Concentrations for major solutes (chloride and sodium) remained relatively 
constant throughout the pump test.  The water quality observed during the pumping test does not 
suggest that saltwater intrusion into the aquifer is occurring.  It should be also be noted that PW1 
has been supplying the campground since 2012 with no reported water quality issues.   
  
Table 5:  PW1 Water Quality Results – Parameters Associated with Saltwater 

Parameter PW1 (24 h) PW1 (48 h) PW1 (69 h) 
Chloride (mg/L) 24 24 25 
Sodium (mg/L) 17.3 15.6 17.7 
Sulfate (mg/L) 7 7 7 
Magnesium (mg/L) 3.9 3.6 4.1 
Calcium (mg/L) 44.7 42.8 43.7 
Potassium (mg/L) 1.6 1.5 1.7 
Bicarbonate (mg/L) 117 118 118 
Strontium ( g/L) 633 583 521 
Boron ( g/L) 34 32 28 
r-Silica (mg/L) 10.8 9.0 11.7 
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As pumping well PW1 is located within 500 m of a saltwater source (Northumberland Strait), an 
evaluation of the potential for saltwater intrusion was undertaken.  A review of available 
literature was completed.  Rivard et al. (2008) completed a regional hydrogeological 
characterization of the south-central part of the Maritimes Basin which included a geophysical 
survey along Cap Brûlé Road near Shediac, NB, which is located approximately 40 km west of 
the campground.  This area is underlain by the same geological formation (Richibucto Formation) 
as the campground.  The survey did not detect any zones of very low resistivity, suggesting that 
saline water does not occur within 40 m of the surface.  From the 72-hour pump test, it was 
determined that PW1 is situated in a confined aquifer and the maximum drawdown observed 
during the pump test was 4.69 m.  If we use 40 m as the distance from surface to the top of the 
fresh water/salt water interface (to be conservative), operating the well at 20 Igpm will result in a 
maximum drawdown of 4.69 m, correlating to a distance of 31.75 m above the fresh water/salt 
water interface.   Therefore, operating the well at a pumping rate of 20 Igpm will not result in a 
drawdown that will induce saltwater intrusion.   

55..33  GGrroouunnddwwaatteerr  uunnddeerr  tthhee  DDiirreecctt  IInnfflluueennccee  ooffff  SSuurrffaaccee  WWaatteerr  ((GGUUDDII))  

An evaluation was completed for the potential influence of surface water on the groundwater 
source.  Groundwater is considered under the direct influence of surface water if there is: 

 a direct hydraulic connection to the surface or surface water by way of local geology or 
well construction; and/or 

 Significant and relative rapid shifts in water characteristics such as temperature, turbidity, 
conductivity and pH which closely correlate with climatological events; and/or 

 Significant occurrence of micro-organisms.  
 
The closest surface water body to the production well is the Northumberland Strait located 
approximately 75 m north of the well.  The nearest freshwater surface water bodies are 
watercourses:  Trout Brook (1.05 km west of the campground) and Scott Brook (1.2 km east).  
The area surrounding the well head consists of developed RV lots with gravel pads and grass 
cover and gravel access roads.  No standing water is present near the well house.  The 
construction of PW1 includes 10.97 m (36 feet) of steel casing and the well is drilled to a depth of 
32 m.  The local geology consists of interbedded layers of shale and sandstone bedrock.  The well 
draws its water from a confined sandstone bedrock aquifer with major water-bearing fractures 
noted at depths of 18.3 m (15 Igpm), 24.38 m (10 Igpm) and 27.7 m (10 Igpm).   
  
According to Environment Canada’s daily climate data from the Moncton International Airport, 
there were 38.4 mm of precipitation during the 14 days preceding the pump test.  An estimated 
46.6 mm of precipitation were noted during the pump test from November 19 to 22, 2017.  An 
estimated 5.8 mm of precipitation were noted during the recovery period on November 23, 2017.  
Water level data in PW1 and OW1 do not show a spike in water levels associated with the rainfall 
events.  Water level fluctuations are attributed to tidal effects.  Considering both wells have over 
10 m (30 feet) of casing each, any surface recharge to the wells during the pump test is 
considered minimal.  Further, temperature readings measured throughout the test by the 
dataloggers do not show any fluctuations.  Refer to Appendix F for the Environment Canada 
Daily Data Report for November 2017 and Appendix D for temperature readings. 
 
A review of raw groundwater quality data collected from PW1 at 24 hours, 48 hours and 69 hours 
into the pump test does not indicate any significant changes in turbidity, conductivity and pH.  
Reported levels for all parameters were consistent for all three sampling events.  Refer to Section 
4.2.5 for further discussion.  No detection of microbiological parameters (total coliforms and E. 
coli) was reported for all three sampling events.  Further, water quality sampling was previously 
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completed in May 2017 for PW1 and no detection of total coliforms or E. coli were reported.  
Refer to Appendix E for laboratory certificates.   
 
PW1 is a deep well drawing groundwater from a confined aquifer.  The well is located more than 
60 m from the nearest freshwater surface water body.  The well casing extends more than 6 m and 
has an appropriate sized drive shoe.  Water quality data collected throughout the duration of the 
pump test indicates no detection of total coliforms or E. coli bacteria and other indicator 
parameters (pH, turbidity, conductivity and temperature) do not show any obvious signs of 
surface water influence.  Based on the above, groundwater supplying PW1 is not considered 
under the influence of surface water.   
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66..00    CCOONNCCLLUUSSIIOONNSS  AANNDD  RREECCOOMMMMEENNDDAATTIIOONNSS  

Roy Consultants supervised the 72-hour constant rate test for PW1 completed in November 2017.  
The objective of the pump test was to determine the maximum sustainable yield of the water 
supply for the Strang’s Shore Campground.  To accommodate the existing and future lots (a total 
of 150 lots), the estimated water demand is approximately 10 Igpm (68 m3/day).    
 
PW1 was pumped at a rate of 20 Igpm (131 m3/day) and a maximum observed drawdown of 4.69 
m was noted.  The calculated transmissivities of the aquifer from the recovery portion of the 
pump test range from 19.96 m2/d to 34.22 m2/d.  Following the end of the pumping test, water 
levels in PW1 recovered 100 % within 26 hours after the pump was shut off.   
 
Groundwater results for general chemistry, trace metals and microbiological analyses from the 
pumping well indicate turbidity and manganese exceedances of CDWQ and NB Drinking Water 
guidelines.  The turbidity level was slightly above the CDWQ and NB guidelines in the middle of 
the test, but was below guidelines towards the beginning and end of the pump test.   Turbidity 
levels typically decrease over time with continued well use.  The manganese concentration 
exceeded the CDWQ guideline towards the beginning of the test, but decreased to below the 
guideline for the remainder of the test.   Both parameters are attributed to sediment content in the 
well and should decrease over time with continued well use.  Based on the water quality results 
observed throughout the pump test, there is no indication that saltwater intrusion is occurring.   
 
Based on the results of the pump test, a pumping rate of 20 Igpm (131 m3/day) operating for a 
maximum of 14 hours per day is recommended for PW1.  Pumping at 20 Igpm for 14 hours per 
day equates to a maximum daily withdrawal of 76.4 m3/day which meets the future estimated 
water demand of 68 m3/day.  It is also recommended that a flow meter be installed and water 
usage recorded over an operating season (May to October) to determine actual water 
consumption.  Water quality samples should also be collected on a monthly basis (at a minimum) 
and analyzed for conductivity to monitor for possible saltwater intrusion.  
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77..00  CCLLOOSSUURREE  

This report was prepared by Roy Consultants for the exclusive use of Strang’s Shore Seasonal 
Camping Inc.  The data contained herein may not be used by any other person or entity without 
the express written consent of Roy Consultants and Strang’s Shore Seasonal Camping Inc.  While 
this report provides an overview of environmental conditions, the assessment is limited by the 
availability of information at the time of the study.  Field work was carried out by Mr. Abram 
Lee, EIT, and Ms. Gina Burtt, P.Eng., P.Geo.  Reporting was carried out by Ms. Gina Burtt, 
P.Eng., P.Geo.    
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January 19, 2018 
 
Jerry and Linda Strang 
Strang’s Shore Seasonal Camping Inc. 
89 Moore Road Ext. 
Otter Creek, NB  E4M 3V5 
 
Our File No.:  278-17-C1 
 
Mr. and Mrs. Strang: 

SSuubbjjeecctt::    WWaatteerr  SSuuppppllyy  SSoouurrccee  AAsssseessssmmeenntt  
SSttrraanngg’’ss  SShhoorree  SSeeaassoonnaall  CCaammppiinngg  IInncc..  

11663399  RRoouuttee  995555  
LLiittttllee  SShheemmoogguuee  ((MMuurrrraayy  CCoorrnneerr)),,  NNBB  

PPIIDD  NNoo..  0000883377008888    
 
We are pleased to present you with the water supply source assessment for Strang’s Shore 
Seasonal Camping Inc. in Little Shemogue (Murray Corner), New Brunswick.     
 
The assessment has determined that there is an adequate supply of water to support the existing 
campground facility and the proposed future expansion.  It is recommended that production well 
PW1 be operated at a rate not to exceed 20 Igpm (131 m3/day) for a maximum of 14 hours per 
day and a flow meter be installed on the well to monitor actual water consumption.  Water quality 
samples should be collected on a monthly basis (at a minimum) and analyzed for conductivity to 
monitor for possible saltwater intrusion. 
 
Should you have any questions regarding this report, please do not hesitate to contact the 
undersigned.   
        
       Yours truly, 
 

                                                
 Gina Burtt, M.Sc., P.Eng. P.Geo.  
 ENVIRONMENTAL Engineer 
  
GB/jb/sl 
Enc. 
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11..00  IINNTTRROODDUUCCTTIIOONN  

Jerry and Linda Strang, on behalf of Strang’s Shore Seasonal Camping Inc., retained the services 
of Roy Consultants to complete a water supply source assessment for the existing campground in 
Little Shemogue (Murray Corner), New Brunswick (PID Nos. 00837088, 70188826 and 
70563457), herein referred to as the “subject property”.  Refer to Figure 1 in Appendix A for the 
site location plan.     
 
This report has been prepared in accordance with the New Brunswick Department of 
Environment and Local Government’s (NBDELG) Environmental Impact Assessment Water 
Supply Source Assessment Guidelines (April 2017).    These guidelines are used to assist 
proponents engaging in projects that require a Water Supply Source Assessment (WSSA) through 
the Environmental Impact Assessment (EIA) process.  A WSSA includes, but is not limited to, an 
evaluation of the sustainability of the water supply, an assessment of water quality, an evaluation 
of potential impacts to existing water users and an assessment of the potential for saltwater 
intrusion.  The WSSA guidelines are enclosed in Appendix G.   

11..11  PPrroojjeecctt  DDeessccrriippttiioonn  

Strang’s Shore Seasonal Camping Inc. (hereinafter “the proponent”) currently operates a 
campground with 115 serviced lots at 1639 Route 955, Little Shemogue (Murray Corner), New 
Brunswick (Westmorland County).  The campground began operating in 2012 and includes three 
parcels of land identified by Service New Brunswick as PID Nos. 00837088, 70188826 and 
70563457.  For a campground with water and sewer hook-ups, the NBDELG recommends 450 L 
per space per day for water usage.  The estimated current water demand is 52 m3/day.  The 
campground will expand in the future for a total of 150 serviced lots with an approximate water 
demand of 68 m3/day.  Currently, the actual water usage is unknown.  As limited information is 
available on current water usage, the objective of the water supply source assessment is to 
complete a pump test on the existing production well to determine its recommended safe yield.   
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22..00  EEXXIISSTTIINNGG  SSIITTEE  CCOONNDDIITTIIOONNSS  

22..11  SSiittee  DDeessccrriippttiioonn  

The campground is located in a rural area surrounded by cottage/residential buildings.  The 
subject property, identified by the Service New Brunswick (SNB) parcel identification (PID) 
number 00837088, is zoned “rural zone” according to the Tantramar Rural Zoning Map Schedule 
A.  Development in the area includes residences and/or cottages to the east, south and west and 
the Northumberland Strait borders the northern property line.  Refer to Figure 1 in Appendix A.  
  
The pumping well (PW1) is located on PID No. 00837088, which covers an area of 3.43 hectares.  
The observation well (OW1) is located on PID No. 70188826, which has an area of 1.13 hectares.  
No wells are located on the third parcel of land comprising the campground, PID No. 70563457, 
which has an area of 3.27 ha.  SNB documentation is enclosed in Appendix B.  The nearest 
neighbouring domestic well is located approximately 130 metres east and cross gradient of PW1, 
along Highway 955 (PID No. 70063144).   
 

 
Photos 1 and 2:  Photo at left shows the well house (looking northeast).  Photo at right shows 
production well PW1 located inside the well house (July 5, 2017). 
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Photo 3:  View of observation well OW1 looking south towards Highway 955 (October 16, 2017) 

22..22  CCuurrrreenntt  GGrroouunnddwwaatteerr  UUssee  

There are two (2) existing on-site potable wells (PW1 and OW1); however, only PW1 services 
the campground.  The wells are located approximately 216 m from each other.  PW1 is equipped 
with a Pentek® 2 horsepower submersible pump with a capacity of 25 USgpm (21 Igpm).  OW1 
is  not  hooked up to  the  water  supply  system.   This  well  is  a  remnant  from a  mobile  home that  
previously occupied PID No. 70188826 prior to that land parcel’s purchase by Strang’s Shore 
Seasonal Camping Inc.      

22..33  WWeellll  CCoonnssttrruuccttiioonn  

PW1 was constructed on August 2, 2010 (Well ID 24773).  The well is 150 mm (6 inches) in 
diameter and completed to a depth of 32 metres (105 feet).  Based on the well driller’s report, the 
predominant bedrock is comprised of alternating layers of grey sandstone and red shale.  Depth to 
the bedrock level is 6.4 metres below ground surface (bgs).  OW1 was constructed on August 13, 
2014 (Well ID 30194).  The well is 150 mm (6 inches) in diameter and completed to a depth of 
19.8 metres (65 feet).  OW1 was deepened to a depth of 32 metres (105 feet) on October 16, 2017 
by Charlie Herman Chappell Well Drilling, out of Colpitts Settlement, NB.  All well locations are 
shown on Figure 1 in Appendix A.  The well driller reports for PW1 and OW1 are enclosed in 
Appendix C.   
 
Table 1:  Summary of On-site Potable Well Information    
Well 
ID 

GPS Coordinates Date  
Drilled 

Well 
Depth 
(btoc)  
(m) 

Casing 
Depth 
(btoc) 
(m) 

Driller’s 
Estimated 
Safe Yield 

(Igpm) 

Static 
Water 
Level 

(btoc) (m) 
Northing Easting 

PW1 7467524.674 2695018.638 August 
2010 32 10.97 20 4.13* 

OW1 7467310.055 2694998.413 August 
2014 32 12.19 35 3.465* 

(*) as measured on November 19, 2017  



WATER SUPPLY SOURCE ASSESSMENT 
Little Shemogue, NB  4 
                                                                                                                                                               

   

33..00    HHYYDDRROOGGEEOOLLOOGGIICCAALL  CCOONNDDIITTIIOONNSS      

33..11  TTooppooggrraapphhyy  aanndd  DDrraaiinnaaggee  

The subject property is located within the New Brunswick Lowlands physiographic unit.   Based 
on the well elevation survey completed by Roy Consultants in November 2017, the ground 
surface elevations noted at PW1 and OW1 were 6.74 m and 7.7 m above mean sea level, 
respectively.  The property was noted to gently slope north towards the Northumberland Strait.  
Surface water drainage across the subject property is northerly via overland flow.  No drainage 
ditches were noted on the subject site.  Drainage is good, evidenced by no mapped wetlands on 
the subject site.  Standing water and wet areas were not observed during field work completed in 
November 2017.  The area to the south, which could potentially contribute groundwater to the 
study area, is a mix of developed residential and vacant/wooded lots.    

33..22  GGeeoollooggyy  

The surficial geology for the area consists of Late Wisconsinan morainal sediments blanket 
deposits consisting of loamy lodgment till, minor ablation till, silt, sand, gravel and rubble 
generally 0.5 m to 3 m thick (Rampton, 1984).  According to the well driller’s log for PW1, the 
underlying site stratigraphy (from top to bottom) consists of clay and sand at depths from 0 to 6.4 
metres bgs and sand present from 6.4 m to 9.1 metres bgs.          
 
The bedrock underlying the subject property is comprised of Late Carboniferous-aged 
sedimentary rocks comprised of the Pictou Group, Richibucto Formation consisting of grey and 
brownish red, commonly micaceous lithic and arkosic sandstone, pebbly sandstone and 
intraformational mudstone-clast conglomerate, brownish red to brick-red and lesser grey siltstone 
and mudstone, minor intraformational limestone-cobble conglomerate and thin laterally extensive 
limestone beds and minor thin coal seams (Smith, 2007).  According to the well driller’s log for 
PW1, grey sandstone was encountered at a depth of 12.5 metres bgs.  Refer to Appendix C for the 
well driller’s report.    

33..33  HHyyddrrooggeeoollooggyy  

Based on a review of seven (7) water well logs within 500 metres of the subject property (PID 
00837088), the local aquifer is comprised of a fractured sandstone bedrock aquifer.  According to 
well drillers’ reports, several major water-bearing fractures are noted at depths of approximately 
17 m, 25 m and 29 m.  Well depths range between 19.8 m and 73.5 m and well yields range from 
3 Igpm to 25 Igpm (19.6 m3/day to 163.6 m3/day).  Most well logs indicate a confined aquifer 
scenario of sandstone bedrock interbedded with layers of shale.  Refer to well driller’s reports in 
Appendix C for further details.     
 
The subject property is located immediately adjacent to the Northumberland Strait, which is 
under tidal influence.  Water levels in the area are expected to be influenced to some degree by 
high and low tides.  Potential recharge sources to the wells on the subject site include direct 
infiltration from precipitation and groundwater flow from upland areas. 
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44..00  HHYYDDRRAAUULLIICC  TTEESSTTIINNGG  

Hydraulic testing was completed at PW1 from November 19 to November 22, 2017.  A 72-hour 
constant rate pumping test was completed in accordance with NBDELG’s WSSA guidelines.  
During the test, groundwater from PW1 was contained and discharged through approximately 75 
m of 4-inch diameter PVC pipe into the Northumberland Strait.  Refer to Photos 4 and 5.  The site 
topography slopes northward, away from the pumping well, towards the Northumberland Strait.  
The discharge location of the pumped water did not allow artificial recharge to PW1 and OW1.     
 

 
Photo 4:  View of water discharge line directing pumped water towards the Northumberland 
Strait (November 19, 2017). 
 

 
Photo 5:  View of water discharge (November 19, 2017) 
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44..11  SStteepp  TTeesstt    

Prior to commencement of the 72-hour continuous pumping test, a step test was conducted to 
determine the optimal pumping rates for the long-term test at PW1.  The existing pump in PW1 
was pulled prior to the test and a 5-horsepower pump was installed by Charlie Herman Chappell 
Well Drilling.  Installation of a larger pump allowed for higher pump rate at which to step test the 
well.  The pump was installed at a depth of 27.4 m (90 feet).  Step test intervals were 30 minutes 
in length, each having a higher pumping rate than the previous interval.  Three steps were 
completed at 10 Igpm, 20 Igpm and 30 Igpm, respectively.  Pumping rates were verified by the 
driller using a 20-gallon bucket and stopwatch.  Water levels were allowed to recover following 
completion of each step.  Leveloggers were installed in both the pumping and observation wells 
to record water levels in addition to collecting manual water measurements.  Drawdown and 
recovery data for PW1 throughout the step test are shown in Figure 1.   
 

 
Figure 1:  Step Test Data PW1 – Drawdown vs Time 

 
At the beginning of the step test, the static water level in PW1 was 3.56 m bgs.  During the first 
step, at a pumping rate of 10 Igpm, drawdown stabilized at approximately 4.52 m bgs.  During 
the second step, at a pumping rate of 20 Igpm, the pumping water level stabilized at 
approximately 5.61 m.  At the end of the third step, at a pumping rate of 30 Igpm, the pumping 
water level was 7.08 m bgs and did not appear to have stabilized.  The maximum drawdown 
observed in OW1 during the pumping portion of the step test was 0.029 m (water level of 2.924 
m bgs).  The water level recovery in PW1 was 94 % recovery after 30 minutes of the end of the 
last step.  Based on the results of the step test, a pumping rate of 20 Igpm (131 m3/day) was 
selected for PW1 for the constant rate test.  All step test data and plots are enclosed in Appendix 
D.   

Step 1 
10 Igpm 

Step 2 
20 Igpm 

Step 3 
30 Igpm 
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44..22  7722--hhoouurr  PPuummppiinngg  TTeesstt  

The 72-hour constant rate test was started at 2:30 p.m. on November 19, 2017, and the pump was 
shut off at 2:30 p.m. on November 22, 2017.  The average flow rate measured over the duration 
of the test was 20 Igpm (131 m3/day) from PW1.  The flow rate was monitored regularly 
throughout the duration of the pump test by the driller using a 20-gallon bucket and stopwatch.   
 
Results from the pumping well and observation well during the 72-hour pumping test are 
presented in Table 2.  Water level data are shown in Figure 2 and drawdown data is presented in 
Figure 3.  Refer to the pumping test data and graphs in Appendix D for further details.   
 
Table 2:  Summary of 72-hour Constant Rate Test Data 
Well 
ID 

Well Type Distance 
from 

Pumped 
Well (m) 

Ground 
Surface 

Elevation 
(m) 

Static Water 
Elevation  

(m) 

Maximum 
Observed 

Drawdown 
(m) 

Time of Maximum 
Observed 

Drawdown (Hour 
into Pumping 

Test) 
PW1 Pumping N/A 6.74 3.563 (bgs) 

3.177 (amsl) 
4.69 67 

OW1 Observation 216 7.70 2.895 (bgs)                   
4.805 (amsl) 

0.29 66 

bgs = below ground surface 
amsl = above mean sea level 
 

 
Figure 2:  72-hour Constant Rate Test Water Level Data 
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The water level in PW1 appeared to stabilize over the duration of the pumping test.  However, 
fluctuations in drawdown were noted which are attributed to pumping rate adjustments made by 
the driller and tidal effect.  The pumping rate had to be adjusted after 37 hours of pumping (2220 
minutes), 44 hours (2640 minutes), 50 hours (3000 minutes), 52 hours (3120 minutes) and 63 
hours (3780 minutes).    
 

 
Figure 3:  72-hour Constant Rate Test Drawdown Data 

 
The maximum drawdown in PW1 was 4.69 m, which corresponds to a pumping water level of 
approximately 1.51 m below sea level (bsl).  The maximum drawdown observed in OW1 was 
0.29 m, which corresponds to a water level of 4.515 m above sea level (asl).  Water levels in 
OW1 remained above sea level throughout the duration of the pumping test.   
 
Some minor fluctuations in water levels are noted in the drawdown data for both wells and are 
attributed to tidal effects.  Fluctuations correlate with the tide schedules for Cape Tormentine.  
Based on the drawdown data, drawdowns of approximately 0.17 m in PW1 and 0.02 m in OW1 
are attributed to tidal influence during the pumping test.  Refer to Appendix F for tide tables.   
 
Following completion of the pumping test, recovery in both wells was very good.  In PW1, water 
levels recovered 71 %, 92 % and 100 % within 1 hour, 10 hours and 26 hours, respectively, of 
shutting off the pump.  In OW1, 100 % water level recovery was noted within 23 hours of 
shutting off the pump (at 4320 minutes).  Refer to Figure 4 for drawdown and recovery data for 
both wells.   
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 Figure 4:  Drawdown and Recovery Data – All Wells  
 
Water levels recovered 100 % in PW1 within 26 hours of the end of the pump test.  In OW1, 100 
% water level recovery was achieved within 23 hours of shutting off the pump.  It was noted 
during the recovery period that water levels in PW1 and OW1 fluctuated due to tidal effects.  
Fluctuations were more pronounced in PW1 and water levels fluctuated between 0.09 m and 0.45 
m due to tidal effects.  Refer to Figures 5 and 6 for recovery data.  From Figure 5, it appears that 
residual drawdown reaches ‘0’ near t/t’=2, indicating complete recovery, although interpretation 
is made difficult due to fluctuations in residual drawdowns, which are attributed to tidal effects.       
 
 
 
 
 
 

High Tide 
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Figure 5:  Residual Drawdown Recovery Data – All Wells 

 

 
Figure 6:  Water Level Recovery Data – All Wells 
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44..22..11  PPuummppiinngg  TTeesstt  AAnnaallyyssiiss  

After completion of the 72-hour pumping test, transmissivity was calculated from the drawdown 
and recovery data from pumping well PW1 using the Cooper-Jacob straight line method.  The log 
time versus drawdown plots are shown in Appendix D.  The calculated transmissivities for PW1 
are shown in Table 3. 
 
Table 3:  Transmissivity Values 

Well No. Drawdown Recovery 
 Transmissivity 

(minimum) 
m2/day  

Transmissivity 
(maximum) 

m2/day  

Transmissivity 
(minimum) 

m2/day 

Transmissivity 
(maximum) 

m2/day 
PW1 23.2 30.9 19.96  34.22 
 
Transmissivities calculated based on the recovery data are considered more representative of the 
aquifer than data collected under pumping conditions.  Based on the distance-drawdown plot, the 
maximum radius of influence extends approximately 230 metres from PW1.  Refer to Figures 6 
and 7 in Section 5.1 for the distance-drawdown data. 
 
The specific capacity calculated for PW1 during the pumping test was 24.23 m3/day/m.  A 
storativity value of 0.0014 was calculated using time drawdown data obtained from OW1.  
According to Driscoll (1986), the coefficient of storage for confined aquifers ranges from 10-5 to 
10-3, and from 0.01 to 0.3 for unconfined aquifers.  The calculated storativity value is reflective of 
a confined aquifer.        

44..22..22  RReeccoommmmeennddeedd  SSuussttaaiinnaabbllee  YYiieelldd  ((PPWW11))  

PW1’s specific capacity after 100 days of pumping was calculated using the pumping rate of 20 
Igpm (131 m3/day) and extrapolating the drawdown at 100 days from the Time vs. Drawdown 
graph.  The drawdown at 100 days is 5.4 m and the pumping well’s specific capacity is 24.23 
m3/d/m.  The total available drawdown in the well is calculated using the depth from the static 
water level (3.56 m bgs) to mean sea level (6.74 m bgs).  Based on available site information, the 
total available drawdown in the well is 3.2 m (to mean sea level).   The long-term sustainable 
yield (Q) is calculated based on the following formula: 
 

Q = Specific Capacity at 100 days x available drawdown in the well 
Q = 24.23 m3/day/m x 3.2 m 
Q = 78 m3/day or 12 Igpm 

 
PW1, operating at a continuous rate of 78 m3/day (12 Igpm) over a 24-hour period, corresponds 
to the same water withdrawal as operating at a pumping rate of 20 Igpm for a maximum of 14 
hours per day.  Based on the pump test, pumping PW1 at a rate of 131 m3/day (20 Igpm) resulted 
in a drawdown of 3.78 m after 14 hours of continuous pumping which corresponds to a pumping 
water level below sea level (refer to Figure 7).  However, it should be noted that the casing in 
PW1 extends below sea level and the drawdown is likely more pronounced due to the casing 
length.  It is likely that the well construction of PW1 has more influence on the pumping water 
level than does the actual pumping rate.  The potential for saltwater intrusion into PW1 is 
considered unlikely at a pumping rate of 20 Igpm based on the assessment outlined in Section 5.2.       
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It should be noted that PW1 would be operated on a cycle basis and would not pump 
continuously throughout the day while the campground is operating.  It should also be noted that 
the campground operates from May to October and water withdrawal would be restricted to this 
time period.  Based on the above, it is recommended that PW1 be pumped at a rate not to exceed 
20 Igpm (131 m3/day) for a maximum of 14 hours per day, which equates to a daily maximum 
water withdrawal of 76.4 m3/day.  
 

 
Figure 7:  PW1 Water Level vs Time 

44..22..55  GGrroouunnddwwaatteerr  QQuuaalliittyy  

Groundwater samples were collected from the pumping well (PW1) towards the beginning (24 
hours), middle (48 hours) and near the end (69 hours) of the pump test.  All samples were 
submitted to AGAT Laboratories in Dartmouth, Nova Scotia, for general chemistry, trace metals 
and microbiological analyses.  Laboratory certificates are enclosed in Appendix E. 
 
General chemistry and trace metals results for the samples collected at the beginning and end of 
the pump test are all within the Canadian Drinking Water Quality Guidelines (CDWQ) and New 
Brunswick Drinking Water Guidelines (NB) potable guideline values with the exception of 
turbidity and manganese.  The turbidity value of 1.3 NTU (48 hours) slightly exceeds the CDWQ 
guideline range of 0.1 to 1.0 NTU and the NB guideline of 1.0 NTU.  It should be noted that 
turbidity values in PW1 were below guidelines at 24 hours and 69 hours into the pump test.  The 
levels of turbidity in the well may be related to sediment dislodged during removal of the pump 
and installation of the driller’s pump for completion of the pump test.  Furthermore, an iron build-
up was noted on the casing and discoloured the water level tape used to collect manual readings 
throughout the test.  The friction of the tape against the casing may also have contributed to 

mean sea level 
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sediments in the well water.  The reported turbidity levels are not considered a concern for human 
health and turbidity levels should decrease over time with continued well use.      
 
Manganese in PW1 exceeded the CDWQ guideline of less than or equal to 50 µg/L towards the 
beginning of the test (24 hours) and decreased to below the CDWQ guideline for the remainder of 
the pump test (48 hours and 69 hours).  It is likely that elevated manganese was associated with 
sediment content present in the well at the start of the test.  With further pumping, manganese 
concentrations decreased to within the acceptable guideline.   
 
Microbiological results for the samples collected towards the beginning, middle and end of the 
pump test indicate no counts for total coliforms or E.coli.   All results meet the CDWQ and NB 
guideline values of 0 MPN/100 ml for both total coliforms and E.coli.  Following completion of 
the pumping test, the water quality in the pumping well meets potable guidelines.  Water quality 
results for PW1 are shown in Table 4.   
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Table 4:  PW1 Groundwater Quality 
Parameter Units CDWQ NB  24 h 48 h 69 h 

General Chemistry 
Ammonia (as N) mg/L   0.03 0.05 <0.03 
pH units 7.0-10.5  8.01 7.96 8.09 
Alkalinity (as CaCO3) mg/L   117 118 118 
Chloride mg/L  250 250 24 24 25 
Colour TCU 15  6 5 14 
Fluoride mg/L  1.5 <0.12 <0.12 <0.12 
Sulfate mg/L  500 500 7 7 7 
Nitrate (as N) mg/L 45 45 1.88 2.03 1.91 
Nitrite (as N) mg/L 3  <0.05 <0.05 <0.05 
o-Phosphate (as P) mg/L   <0.01 <0.01 <0.01 
Phosphorus mg/L   <0.02 <0.02 <0.02 
r-Silica (as SiO2) mg/L   10.8 9.0 11.7 
Total Organic Carbon mg/L   <0.5 <0.5 <0.5 
Turbidity NTU 0.1-1.0 1.0 0.5 1.3 0.8 
Conductivity µS/cm   332 322 332 
Total Dissolved Solids mg/L  500  177 174 178 
Trace Metals 
Aluminum µg/L <100  <5 11 <5 
Antimony µg/L 6 6 <2 <2 <2 
Arsenic µg/L 10 10 <2 <2 <2 
Barium µg/L 1000 1000 431 421 413 
Beryllium µg/L   <2 <2 <2 
Bismuth µg/L   <2 <2 <2 
Boron µg/L 5000 5000 34 32 28 
Cadmium µg/L 5 5 <0.017 <0.017 <0.017 
Calcium µg/L   44700 42800 43700 
Chromium µg/L 50 50 3 3 <1 
Cobalt µg/L   <1 <1 <1 
Copper µg/L  1000 1000 <2 <2 <2 
Iron µg/L  300 300 <50 <50 <50 
Lead µg/L 10 10 <0.5 <0.5 <0.5 
Magnesium µg/L   3900 3600 4100 
Manganese µg/L  50  72 22 21 
Molybdenum µg/L   <2 <2 <2 
Nickel µg/L   <2 <2 <2 
Potassium µg/L   1600 1500 1700 
Selenium µg/L 50 10 <1 <1 <1 
Silver µg/L   <0.1 <0.1 <0.1 
Sodium µg/L  200,000 200,000 17300 15600 17700 
Strontium µg/L   633 583 521 
Thallium µg/L   <0.1 <0.1 <0.1 
Tin µg/L   <2 <2 <2 
Titanium µg/L   <2 <2 <2 
Uranium µg/L 20 20 2.3 2.2 2.1 
Vanadium µg/L   4 4 4 
Zinc µg/L 5000  8 9 <5 
Microbiology 
Total Coliforms MPN/100 mL Absent Absent Absent <1 <1 
E. Coli MPN/100 mL Absent Absent Absent <1 <1 
“Bold” exceeds applicable guideline criteria 
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55..00    DDIISSCCUUSSSSIIOONN    

55..11  NNeeiigghhbboouurriinngg  WWaatteerr  UUsseerrss  

Based on the results of the hydraulic testing, the radius of influence for PW1 extends 
approximately 230 metres when the production well is operating at a rate of 131 m3/day (20 
Igpm) (refer to Figure 8).  OW1 is located at a distance of 216 m from PW1.  Approximately 0.29 
m of drawdown was observed in OW1 during the pumping test.  The closest neighbouring 
residential well (PID 70063144) is located approximately 130 metres east of PW1 and eight (8) 
private wells are located on neighbouring properties within 230 metres of PW1.  Based on the 
Distance-Drawdown plot (see Figure 8), 2 m of drawdown is estimated at a distance of 130 
metres from the pumping well.  Note that the drawdown also includes interferences from tidal 
effects.  Throughout the pumping test and recovery period, no residents in the area contacted the 
proponent or Roy Consultants’ personnel with complaints regarding water quality or quantity.  
Surrounding land use within 500 m of the campground is residential (primarily seasonal 
cottages).  No potentially adverse impacts on the groundwater supply are anticipated due to 
current or historical land uses.   

 

 
Figure 8:  Distance-drawdown Data from the 72-hour Constant Rate Pump Test 

 
At the recommended pumping rate of 20 Igpm for a maximum of 14 hours per day, the maximum 
drawdown at PW1 is approximately 3.78 m based on the pump test data.  Operating at 20 Igpm 
for a continuous 14-hour period will slightly reduce the radius of influence to 220 metres (refer to 
Figure 9).  The corresponding drawdown in the nearest neighbouring well (130 m away) is 
approximately 2 m.  However, upon further review of the pump test data, water level drawdown 
(0.10 metre) in OW1 did not occur until after 10 hours of continuous pumping at 20 Igpm.   It 
should be noted that PW1 would be operated on a cycle basis and would not pump continuously 
throughout the day while the campground is operating.  As a result, the radius of influence is 
expected to be less than 220 metres and the corresponding drawdown of 2 metres in the nearest 
neighbouring well is also expected to be less.  The operation of the production well is expected to 
have minimal interference with neighbouring water users.  Based on the above, it is 
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recommended that PW1 be pumped at a rate not to exceed 20 Igpm (131 m3/day) for a maximum 
of 14 hours per day.  
 

 
Figure 9:  Distance-drawdown Data after 14 Hours of Continuous Pumping at 20 Igpm 

55..22  PPootteennttiiaall  ffoorr  SSaallttwwaatteerr  IInnttrruussiioonn  

The production well is located approximately 75 metres from the Northumberland Strait.  A 
review of water quality data during the pump test was completed to assess any observable trends 
in certain parameters that may indicate saltwater intrusion.  According to Drever (1988), the 
parameters listed in Table 5 are some of the major elements that comprise sea water.  Parameters 
listed in Table 5 are listed in order from most concentrated to least concentrated in seawater.  For 
example, chloride is the parameter with the highest concentration in seawater and strontium has a 
lower concentration.  Concentrations for major solutes (chloride and sodium) remained relatively 
constant throughout the pump test.  The water quality observed during the pumping test does not 
suggest that saltwater intrusion into the aquifer is occurring.  It should be also be noted that PW1 
has been supplying the campground since 2012 with no reported water quality issues.   
  
Table 5:  PW1 Water Quality Results – Parameters Associated with Saltwater 

Parameter PW1 (24 h) PW1 (48 h) PW1 (69 h) 
Chloride (mg/L) 24 24 25 
Sodium (mg/L) 17.3 15.6 17.7 
Sulfate (mg/L) 7 7 7 
Magnesium (mg/L) 3.9 3.6 4.1 
Calcium (mg/L) 44.7 42.8 43.7 
Potassium (mg/L) 1.6 1.5 1.7 
Bicarbonate (mg/L) 117 118 118 
Strontium ( g/L) 633 583 521 
Boron ( g/L) 34 32 28 
r-Silica (mg/L) 10.8 9.0 11.7 
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As pumping well PW1 is located within 500 m of a saltwater source (Northumberland Strait), an 
evaluation of the potential for saltwater intrusion was undertaken.  A review of available 
literature was completed.  Rivard et al. (2008) completed a regional hydrogeological 
characterization of the south-central part of the Maritimes Basin which included a geophysical 
survey along Cap Brûlé Road near Shediac, NB, which is located approximately 40 km west of 
the campground.  This area is underlain by the same geological formation (Richibucto Formation) 
as the campground.  The survey did not detect any zones of very low resistivity, suggesting that 
saline water does not occur within 40 m of the surface.  From the 72-hour pump test, it was 
determined that PW1 is situated in a confined aquifer and the maximum drawdown observed 
during the pump test was 4.69 m.  If we use 40 m as the distance from surface to the top of the 
fresh water/salt water interface (to be conservative), operating the well at 20 Igpm will result in a 
maximum drawdown of 4.69 m, correlating to a distance of 31.75 m above the fresh water/salt 
water interface.   Therefore, operating the well at a pumping rate of 20 Igpm will not result in a 
drawdown that will induce saltwater intrusion.   

55..33  GGrroouunnddwwaatteerr  uunnddeerr  tthhee  DDiirreecctt  IInnfflluueennccee  ooffff  SSuurrffaaccee  WWaatteerr  ((GGUUDDII))  

An evaluation was completed for the potential influence of surface water on the groundwater 
source.  Groundwater is considered under the direct influence of surface water if there is: 

 a direct hydraulic connection to the surface or surface water by way of local geology or 
well construction; and/or 

 Significant and relative rapid shifts in water characteristics such as temperature, turbidity, 
conductivity and pH which closely correlate with climatological events; and/or 

 Significant occurrence of micro-organisms.  
 
The closest surface water body to the production well is the Northumberland Strait located 
approximately 75 m north of the well.  The nearest freshwater surface water bodies are 
watercourses:  Trout Brook (1.05 km west of the campground) and Scott Brook (1.2 km east).  
The area surrounding the well head consists of developed RV lots with gravel pads and grass 
cover and gravel access roads.  No standing water is present near the well house.  The 
construction of PW1 includes 10.97 m (36 feet) of steel casing and the well is drilled to a depth of 
32 m.  The local geology consists of interbedded layers of shale and sandstone bedrock.  The well 
draws its water from a confined sandstone bedrock aquifer with major water-bearing fractures 
noted at depths of 18.3 m (15 Igpm), 24.38 m (10 Igpm) and 27.7 m (10 Igpm).   
  
According to Environment Canada’s daily climate data from the Moncton International Airport, 
there were 38.4 mm of precipitation during the 14 days preceding the pump test.  An estimated 
46.6 mm of precipitation were noted during the pump test from November 19 to 22, 2017.  An 
estimated 5.8 mm of precipitation were noted during the recovery period on November 23, 2017.  
Water level data in PW1 and OW1 do not show a spike in water levels associated with the rainfall 
events.  Water level fluctuations are attributed to tidal effects.  Considering both wells have over 
10 m (30 feet) of casing each, any surface recharge to the wells during the pump test is 
considered minimal.  Further, temperature readings measured throughout the test by the 
dataloggers do not show any fluctuations.  Refer to Appendix F for the Environment Canada 
Daily Data Report for November 2017 and Appendix D for temperature readings. 
 
A review of raw groundwater quality data collected from PW1 at 24 hours, 48 hours and 69 hours 
into the pump test does not indicate any significant changes in turbidity, conductivity and pH.  
Reported levels for all parameters were consistent for all three sampling events.  Refer to Section 
4.2.5 for further discussion.  No detection of microbiological parameters (total coliforms and E. 
coli) was reported for all three sampling events.  Further, water quality sampling was previously 
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completed in May 2017 for PW1 and no detection of total coliforms or E. coli were reported.  
Refer to Appendix E for laboratory certificates.   
 
PW1 is a deep well drawing groundwater from a confined aquifer.  The well is located more than 
60 m from the nearest freshwater surface water body.  The well casing extends more than 6 m and 
has an appropriate sized drive shoe.  Water quality data collected throughout the duration of the 
pump test indicates no detection of total coliforms or E. coli bacteria and other indicator 
parameters (pH, turbidity, conductivity and temperature) do not show any obvious signs of 
surface water influence.  Based on the above, groundwater supplying PW1 is not considered 
under the influence of surface water.   
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66..00    CCOONNCCLLUUSSIIOONNSS  AANNDD  RREECCOOMMMMEENNDDAATTIIOONNSS  

Roy Consultants supervised the 72-hour constant rate test for PW1 completed in November 2017.  
The objective of the pump test was to determine the maximum sustainable yield of the water 
supply for the Strang’s Shore Campground.  To accommodate the existing and future lots (a total 
of 150 lots), the estimated water demand is approximately 10 Igpm (68 m3/day).    
 
PW1 was pumped at a rate of 20 Igpm (131 m3/day) and a maximum observed drawdown of 4.69 
m was noted.  The calculated transmissivities of the aquifer from the recovery portion of the 
pump test range from 19.96 m2/d to 34.22 m2/d.  Following the end of the pumping test, water 
levels in PW1 recovered 100 % within 26 hours after the pump was shut off.   
 
Groundwater results for general chemistry, trace metals and microbiological analyses from the 
pumping well indicate turbidity and manganese exceedances of CDWQ and NB Drinking Water 
guidelines.  The turbidity level was slightly above the CDWQ and NB guidelines in the middle of 
the test, but was below guidelines towards the beginning and end of the pump test.   Turbidity 
levels typically decrease over time with continued well use.  The manganese concentration 
exceeded the CDWQ guideline towards the beginning of the test, but decreased to below the 
guideline for the remainder of the test.   Both parameters are attributed to sediment content in the 
well and should decrease over time with continued well use.  Based on the water quality results 
observed throughout the pump test, there is no indication that saltwater intrusion is occurring.   
 
Based on the results of the pump test, a pumping rate of 20 Igpm (131 m3/day) operating for a 
maximum of 14 hours per day is recommended for PW1.  Pumping at 20 Igpm for 14 hours per 
day equates to a maximum daily withdrawal of 76.4 m3/day which meets the future estimated 
water demand of 68 m3/day.  It is also recommended that a flow meter be installed and water 
usage recorded over an operating season (May to October) to determine actual water 
consumption.  Water quality samples should also be collected on a monthly basis (at a minimum) 
and analyzed for conductivity to monitor for possible saltwater intrusion.  
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77..00  CCLLOOSSUURREE  

This report was prepared by Roy Consultants for the exclusive use of Strang’s Shore Seasonal 
Camping Inc.  The data contained herein may not be used by any other person or entity without 
the express written consent of Roy Consultants and Strang’s Shore Seasonal Camping Inc.  While 
this report provides an overview of environmental conditions, the assessment is limited by the 
availability of information at the time of the study.  Field work was carried out by Mr. Abram 
Lee, EIT, and Ms. Gina Burtt, P.Eng., P.Geo.  Reporting was carried out by Ms. Gina Burtt, 
P.Eng., P.Geo.    
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APPENDIX D 
 

Pumping Test Data for Pumping Well and Observation Well 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Step Test 

Well = PW1 Well = OW1
SWL = 4.13 m btoc ; 3.563 m bgs SWL= 3.46 m  btoc; 2.89 m bgs

Step
water level drawdown water level drawdown

(m) (m) (m) (m)
Step 1 0 4.13 0 3.46 0

10 Igpm 1 4.6619 0.5319 3.4687 0.0087
2 4.6938 0.5638 3.4695 0.0095
3 4.7312 0.6012 3.4693 0.0093
4 4.7817 0.6517 3.4675 0.0075
5 4.8169 0.6869 3.4681 0.0081
6 4.8561 0.7261 3.4675 0.0075
7 4.8781 0.7481 3.4672 0.0072
8 4.8827 0.7527 3.4681 0.0081
9 4.9259 0.7959 3.4676 0.0076

10 4.9309 0.8009 3.4676 0.0076
15 4.9956 0.8656 3.4675 0.0075
20 5.0609 0.9309 3.4654 0.0054
25 5.1058 0.9758 3.4677 0.0077
30 5.0903 0.9603 3.4666 0.0066

Step 2 31 4.7843 0.6543 3.469 0.009
20 Igpm 32 5.1031 0.9731 3.4693 0.0093

33 5.3027 1.1727 3.4689 0.0089
34 5.4172 1.2872 3.4698 0.0098
35 5.4969 1.3669 3.4703 0.0103
36 5.5796 1.4496 3.4716 0.0116
37 5.6388 1.5088 3.4711 0.0111
38 5.6938 1.5638 3.4719 0.0119
39 5.7393 1.6093 3.4709 0.0109
40 5.7843 1.6543 3.4725 0.0125
45 5.9284 1.7984 3.4709 0.0109
50 6.0474 1.9174 3.4721 0.0121
55 6.131 2.001 3.4729 0.0129
60 6.1753 2.0453 3.4739 0.0139

Step 3 61 5.4126 1.2826 3.4762 0.0162
30 Igpm 62 5.9077 1.7777 3.4774 0.0174

63 6.1848 2.0548 3.4779 0.0179
64 6.3801 2.2501 3.4794 0.0194
65 6.5237 2.3937 3.4787 0.0187
66 6.6339 2.5039 3.4793 0.0193
67 6.7439 2.6139 3.4795 0.0195
68 6.83 2.7 3.4793 0.0193
69 6.9106 2.7806 3.4801 0.0201
70 6.9663 2.8363 3.4795 0.0195
75 7.2079 3.0779 3.4878 0.0278
80 7.3898 3.2598 3.4865 0.0265
85 7.5333 3.4033 3.4868 0.0268
90 7.651 3.521 3.4889 0.0289

Recovery 91 7.543 3.413 3.488 0.028
92 6.3346 2.2046 3.4896 0.0296
93 5.9392 1.8092 3.4888 0.0288
94 5.7081 1.5781 3.4893 0.0293
95 5.5506 1.4206 3.4901 0.0301
96 5.4331 1.3031 3.4914 0.0314
97 5.3398 1.2098 3.491 0.031
98 5.2615 1.1315 3.4901 0.0301
99 5.1956 1.0656 3.4912 0.0312

100 5.1396 1.0096 3.4899 0.0299
105 4.9418 0.8118 3.4913 0.0313
110 4.8185 0.6885 3.4935 0.0335
115 4.7307 0.6007 3.4939 0.0339
120 4.6647 0.5347 3.4971 0.0371
175 4.385 0.255 3.5111 0.0511
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PW1
Step Q (igpm) Q (m3/d) dd (m) dd/Q SC 1/SC

1 10 65.44503 0.9603 0.014673 68.15061 0.014673
2 20 130.8901 2.0453 0.015626 63.99553 0.015626
3 30 196.3351 3.521 0.017934 55.76117 0.017934

Total Available Drawdown = 3.178 m
B = 0.013
C = 2.50E-05
SAD = 2.2246 m 70% of TAD
s=BQ + CQ2

2.2246= 0.013Q+2.5E-5Q2

Q = 135.707 or -655.707 m3/day
(21 Igpm)

Pumping Rate of 20 Igpm selected for 72 Hour Constant Rate Test
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Pumping Test Data

Static Water Levels:
PW1 = 3.563 m bgs
OW1 = 2.895 m bgs

location: Murray Corner
date: November 19 to 22, 2017 Q = 20 Igpm

water level drawdown water level drawdown
hours (m) (m) (m) (m)

1 4.43 0.868 2.81 -0.088
2 4.78 1.2171 2.81 -0.088
3 4.96 1.4016 2.81 -0.088
4 5.10 1.541 2.81 -0.088
5 5.22 1.6614 2.81 -0.088
6 5.30 1.7329 2.81 -0.088
7 5.36 1.7954 2.81 -0.088
8 5.43 1.8666 2.81 -0.088
9 5.47 1.9028 2.81 -0.088
10 5.50 1.9401 2.81 -0.088
15 5.70 2.1414 2.81 -0.086
20 5.81 2.248 2.81 -0.087
25 5.93 2.362 2.81 -0.086
30 6.00 2.4372 2.81 -0.085
40 6.12 2.5584 2.81 -0.084
50 6.22 2.6559 2.81 -0.082

1 60 6.30 2.7411 2.81 -0.082
80 6.44 2.8795 2.82 -0.076
100 6.54 2.9745 2.82 -0.071

2 120 6.64 3.0782 2.83 -0.067
140 6.71 3.1444 2.83 -0.062
160 6.78 3.2177 2.84 -0.054

3 180 6.81 3.2495 2.84 -0.051
210 6.88 3.3139 2.84 -0.051

4 240 6.92 3.3588 2.86 -0.036
270 6.96 3.3978 2.86 -0.036

5 300 7.00 3.4394 2.86 -0.032
6 360 7.05 3.4872 2.87 -0.027
7 420 7.06 3.4961 2.87 -0.021
8 480 7.08 3.5166 2.87 -0.021
9 540 7.06 3.5 2.88 -0.012
10 600 7.08 3.515 2.90 0.001
11 660 7.12 3.5579 2.91 0.0129
12 720 7.18 3.6192 2.92 0.0278
13 780 7.28 3.7215 2.94 0.0437

14 840 7.35 3.7848 2.96 0.0647
15 900 7.40 3.8388 2.97 0.0739
16 960 7.45 3.8852 2.99 0.0934
17 1020 7.45 3.8853 3.00 0.104
18 1080 7.43 3.8645 3.00 0.109
19 1140 7.40 3.841 3.00 0.109
20 1200 7.36 3.7938 3.00 0.104

PW1 OW1

Time (min)



21 1260 7.30 3.741 3.00 0.104
22 1320 7.28 3.7171 2.98 0.0888
23 1380 7.28 3.7202 2.98 0.0888
24 1440 7.29 3.7315 2.98 0.0827
25 1500 7.60 4.041 2.99 0.0921
26 1560 7.68 4.1195 2.99 0.0979
27 1620 7.73 4.163 3.00 0.104
28 1680 7.77 4.2068 3.01 0.115
29 1740 7.81 4.2463 3.02 0.124
30 1800 7.80 4.2401 3.03 0.135
31 1860 7.81 4.249 3.03 0.136
32 1920 7.78 4.2209 3.03 0.138
33 1980 7.75 4.1907 3.04 0.14
34 2040 7.76 4.1927 3.04 0.141
35 2100 7.77 4.2071 3.04 0.144
36 2160 7.79 4.2265 3.05 0.159
37 2220 7.82 4.259 3.06 0.166
38 2280 7.88 4.3157 3.07 0.174
39 2340 7.92 4.3544 3.08 0.184
40 2400 7.85 4.2857 3.09 0.193
41 2460 8.07 4.5108 3.13 0.238
42 2520 8.09 4.5254 3.12 0.226
43 2580 8.08 4.5215 3.12 0.229
44 2640 8.05 4.4823 3.13 0.232
45 2700 8.06 4.5011 3.12 0.229
46 2760 8.06 4.4964 3.12 0.227
47 2820 8.22 4.655 3.12 0.227
48 2880 8.03 4.4696 3.12 0.226
49 2940 7.69 4.1261 3.12 0.223
50 3000 7.73 4.1658 3.15 0.253
51 3060 7.74 4.1817 3.15 0.256
52 3120 7.74 4.174 3.14 0.247
53 3180 7.76 4.1949 3.15 0.256
54 3240 7.75 4.1897 3.14 0.247
55 3300 7.73 4.17 3.13 0.239
56 3360 7.69 4.1269 3.12 0.229
57 3420 7.66 4.1017 3.12 0.223
58 3480 7.62 4.0572 3.12 0.226
59 3540 7.62 4.0592 3.12 0.229
60 3600 7.66 4.1002 3.12 0.223
61 3660 7.73 4.1652 3.12 0.223
62 3720 7.79 4.2227 3.12 0.229
63 3780 7.86 4.292 3.13 0.238
64 3840 7.89 4.3286 3.15 0.259
65 3900 7.91 4.3438 3.16 0.269
66 3960 8.24 4.6783 3.18 0.287
67 4020 8.25 4.6884 3.15 0.25
68 4080 8.21 4.647 3.17 0.275
69 4140 8.10 4.5333 3.17 0.272
70 4200 8.02 4.4534 3.16 0.263
71 4260 7.95 4.3838 3.15 0.25
72 4320 7.92 4.3607 3.14 0.247



Pumping Rate = 20 Igpm (131 m3/day)
Cooper-Jacob Analysis Cooper-Jacob Analysis

PW1 PW1
s1 = 1.03 m s2 = 0.78 m

T1 = 2.3 Q = 23.2 m2/day T2 = 2.3 Q = 30.9 m2/day
4 s 4 s
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Recovery Data

Static Water Levels:
PW1 = 3.563 m bgs
OW1 = 2.895 m bgs

location: Murray Corner
date: November 19 to 22, 2017

Time since Time since PW1 residual OW1 residual
pump started pump stopped t/t' Water Level drawdown Water Level drawdown

hours t (min) t' (min) (m) s' (m) (m) s'
0 0 3.563 2.895

4321 1 4321 7.15 3.59 3.15 0.253
4322 2 2161 6.71 3.14 3.139 0.244
4323 3 1441 6.48 2.92 3.139 0.244
4324 4 1081 6.32 2.75 3.14 0.241
4325 5 865 6.20 2.64 3.136 0.241
4326 6 721 6.11 2.54 3.136 0.241
4327 7 618 6.03 2.46 3.136 0.241
4328 8 541 5.96 2.39 3.136 0.241
4329 9 481 5.90 2.33 3.136 0.241
4330 10 433 5.84 2.28 3.136 0.241
4335 15 289 5.64 2.07 3.136 0.241
4340 20 217 5.49 1.92 3.136 0.241
4345 25 174 5.37 1.81 3.142 0.247
4350 30 145 5.27 1.71 3.136 0.241
4360 40 109 5.12 1.56 3.138 0.243
4370 50 87 5.02 1.46 3.139 0.24

1 4380 60 73 4.92 1.35 3.138 0.24
4400 80 55 4.77 1.21 3.133 0.24
4420 100 44 4.66 1.10 3.129 0.23

2 4440 120 37 4.59 1.02 3.124 0.23
4460 140 32 4.52 0.96 3.124 0.23
4480 160 28 4.47 0.91 3.118 0.22

3 4500 180 25 4.42 0.86 3.118 0.22
4530 210 22 4.38 0.81 3.026 0.13

4 4560 240 19 4.34 0.77 3.026 0.13
5 4620 300 15 4.28 0.72 2.935 0.04
6 4680 360 13 4.23 0.66 3.042 0.15
7 4740 420 11 4.17 0.61 3.036 0.14
8 4800 480 10 4.10 0.53 3.036 0.14
9 4860 540 9 4.01 0.45 3.036 0.14

10 4920 600 8 3.95 0.38 3.002 0.11
11 4980 660 8 3.91 0.35 2.978 0.08
12 5040 720 7 3.90 0.33 2.959 0.06
13 5100 780 7 3.89 0.33
14 5160 840 6 3.92 0.36 2.938 0.04
15 5220 900 6 3.95 0.39 2.950 0.06
16 5280 960 6 3.98 0.42 2.941 0.05
17 5340 1020 5 3.98 0.41 2.944 0.05
18 5400 1080 5 3.96 0.40 2.947 0.05
19 5460 1140 5 3.96 0.40 2.944 0.05
20 5520 1200 5 3.93 0.37 2.944 0.05
21 5580 1260 4 3.905 0.34 2.944 0.05
22 5640 1320 4 3.8229 0.26 2.915 0.02
23 5700 1380 4 3.7149 0.15 2.890 -0.005
24 5760 1440 4 3.6331 0.07 2.865 -0.03
25 5820 1500 4 3.5832 0.02 2.853 -0.04
26 5880 1560 4 3.5315 -0.03 2.837 -0.06
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CLIENT NAME: ROY CONSULTANTS
548 KING AVE 
BATHURST, NB   E2A 4Z1   
506-546-4484

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

Laura Baker, Inorganics Data ReporterMICROBIOLOGY ANALYSIS REVIEWED BY:

Jason Coughtrey, Inorganics SupervisorWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 11

Nov 30, 2017

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (902) 468-8718

17X286210AGAT WORK ORDER:

ATTENTION TO: GINA BURTT

PROJECT: 278-17

Laboratories (V1) Page 1 of 11

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



PW-1 24 HrSAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2017-11-20DATE SAMPLED:

8921784G / S RDLUnitParameter

ABSENTTotal Coliforms (MPN) 1MPN/100 mL

ABSENTE. Coli (MPN) 1MPN/100 mL

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2017-11-21

Certificate of Analysis

ATTENTION TO: GINA BURTTCLIENT NAME: ROY CONSULTANTS

AGAT WORK ORDER: 17X286210

DATE REPORTED: 2017-11-22

PROJECT: 278-17

Total Coliforms and E.coli (MPN)

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 11



PW-1 24 HrSAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2017-11-20DATE SAMPLED:

8921784G / S RDLUnitParameter

<0.5Total Organic Carbon 0.5mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

8921784 TOC analysed at AGAT Montreal.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2017-11-21

Certificate of Analysis

ATTENTION TO: GINA BURTTCLIENT NAME: ROY CONSULTANTS

AGAT WORK ORDER: 17X286210

DATE REPORTED: 2017-11-27

PROJECT: 278-17

MTL - TOC in Water

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 11



PW-1 24 HrSAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2017-11-20DATE SAMPLED:

8921784G / S RDLUnitParameter

8.01pH

10.8Reactive Silica as SiO2 0.5mg/L

24Chloride 1mg/L

<0.12Fluoride 0.12mg/L

7Sulphate 2mg/L

117Alkalinity 5mg/L

6True Color 5TCU

0.5Turbidity 0.1NTU

332Electrical Conductivity 1umho/cm

1.88Nitrate + Nitrite as N 0.05mg/L

1.88Nitrate as N 0.05mg/L

<0.05Nitrite as N 0.05mg/L

0.03Ammonia as N 0.03mg/L

<0.01Ortho-Phosphate as P 0.01mg/L

17.3Dissolved Sodium 0.1mg/L

1.6Dissolved Potassium 0.1mg/L

44.7Dissolved Calcium 0.1mg/L

3.9Dissolved Magnesium 0.1mg/L

117Bicarb. Alkalinity (as CaCO3) 5mg/L

<10Carb. Alkalinity (as CaCO3) 10mg/L

<5Hydroxide 5mg/L

177Calculated TDS 1mg/L

128Hardness mg/L

0.12Langelier Index (@20C) NA

-0.20Langelier Index (@ 4C) NA

7.89Saturation pH (@ 20C) NA

8.21Saturation pH (@ 4C) NA

3.30Anion Sum me/L

3.35Cation sum me/L

0.8% Difference/ Ion Balance (NS) %

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2017-11-21

Certificate of Analysis

ATTENTION TO: GINA BURTTCLIENT NAME: ROY CONSULTANTS

AGAT WORK ORDER: 17X286210

DATE REPORTED: 2017-11-27

PROJECT: 278-17

Standard Water Analysis + Dissolved Metals

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 11



PW-1 24 HrSAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2017-11-20DATE SAMPLED:

8921784G / S RDLUnitParameter

<5Dissolved Aluminum 5ug/L

<2Dissolved Antimony 2ug/L

<2Dissolved Arsenic 2ug/L

431Dissolved Barium 5ug/L

<2Dissolved Beryllium 2ug/L

<2Dissolved Bismuth 2ug/L

34Dissolved Boron 5ug/L

<0.017Dissolved Cadmium 0.017ug/L

3Dissolved Chromium 1ug/L

<1Dissolved Cobalt 1ug/L

<2Dissolved Copper 2ug/L

<50Dissolved Iron 50ug/L

<0.5Dissolved Lead 0.5ug/L

72Dissolved Manganese 2ug/L

<2Dissolved Molybdenum 2ug/L

<2Dissolved Nickel 2ug/L

<0.02Dissolved Phosphorus 0.02mg/L

<1Dissolved Selenium 1ug/L

<0.1Dissolved Silver 0.1ug/L

633Dissolved Strontium 5ug/L

<0.1Dissolved Thallium 0.1ug/L

<2Dissolved Tin 2ug/L

<2Dissolved Titanium 2ug/L

2.3Dissolved Uranium 0.1ug/L

4Dissolved Vanadium 2ug/L

8Dissolved Zinc 5ug/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

8921784 Metals analysis completed on a filtered sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2017-11-21

Certificate of Analysis

ATTENTION TO: GINA BURTTCLIENT NAME: ROY CONSULTANTS

AGAT WORK ORDER: 17X286210

DATE REPORTED: 2017-11-27

PROJECT: 278-17

Standard Water Analysis + Dissolved Metals

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 11



Standard Water Analysis + Dissolved Metals

pH 8921196 6.65 6.63 0.3% < 102% 80% 120% NA 80% 120% NA 80% 120%

Reactive Silica as SiO2 1 8921784 10.8 10.8 0.0% < 0.5 105% 80% 120% 80% 120% 84% 80% 120%

Chloride 8921780 60 61 0.8% < 1 97% 80% 120% NA 80% 120% NA 80% 120%

Fluoride 8921780 0.28 0.31 NA < 0.12 112% 80% 120% NA 80% 120% 97% 80% 120%

Sulphate
 

8921780 3 3 NA < 2 110% 80% 120% NA 80% 120% 96% 80% 120%

Alkalinity 8921196 94 93 0.8% < 5 101% 80% 120% NA 80% 120% NA 80% 120%

True Color 8921202 11 13 NA < 5 120% 80% 120% NA NA

Turbidity 8921202 22.9 23.2 1.3% < 0.1 99% 80% 120% NA NA

Electrical Conductivity 8921196 3820 3810 0.3% < 1 103% 80% 120% NA 80% 120% NA 80% 120%

Nitrate as N
 

8921780 <0.05 <0.05 NA < 0.05 98% 80% 120% NA 80% 120% 90% 80% 120%

Nitrite as N 8921780 0.08 0.09 NA < 0.05 95% 80% 120% NA 80% 120% 108% 80% 120%

Ammonia as N 1 8916528 0.04 0.06 NA < 0.03 115% 80% 120% 80% 120% 118% 80% 120%

Ortho-Phosphate as P 1 8921784 <0.01 <0.01 NA < 0.01 91% 80% 120% 80% 120% 116% 80% 120%

Dissolved Sodium 8921784 8921784 17.3 15.7 9.4% < 0.1 107% 80% 120% 104% 80% 120% NA 70% 130%

Dissolved Potassium
 

8921784 8921784 1.6 1.7 5.1% < 0.1 108% 80% 120% 102% 80% 120% NA 70% 130%

Dissolved Calcium 8921784 8921784 44.7 42.0 6.2% < 0.1 105% 80% 120% 102% 80% 120% NA 70% 130%

Dissolved Magnesium 8921784 8921784 3.9 3.9 0.5% < 0.1 106% 80% 120% 103% 80% 120% NA 70% 130%

Bicarb. Alkalinity (as CaCO3) 8921196 94 93 0.8% < 5 NA 80% 120% NA 80% 120% NA 80% 120%

Carb. Alkalinity (as CaCO3) 8921196 <10 <10 NA < 10 NA 80% 120% NA 80% 120% NA 80% 120%

Hydroxide
 

8921196 <5 <5 NA < 5 NA 80% 120% NA 80% 120% NA 80% 120%

Dissolved Aluminum 8921784 8921784 <5 <5 NA < 5 103% 80% 120% 103% 80% 120% 94% 70% 130%

Dissolved Antimony 8921784 8921784 <2 <2 NA < 2 93% 80% 120% 100% 80% 120% 103% 70% 130%

Dissolved Arsenic 8921784 8921784 <2 <2 NA < 2 98% 80% 120% 97% 80% 120% 105% 70% 130%

Dissolved Barium 8921784 8921784 431 419 2.8% < 5 100% 80% 120% 101% 80% 120% NA 70% 130%

Dissolved Beryllium
 

8921784 8921784 <2 <2 NA < 2 107% 80% 120% 107% 80% 120% 115% 70% 130%

Dissolved Bismuth 8921784 8921784 <2 <2 NA < 2 106% 80% 120% 110% 80% 120% NA 70% 130%

Dissolved Boron 8921784 8921784 34 34 0.3% < 5 104% 80% 120% 96% 80% 120% 105% 70% 130%

Dissolved Cadmium 8921784 8921784 <0.017 <0.017 NA < 0.017 99% 80% 120% 98% 80% 120% 102% 70% 130%

Dissolved Chromium 8921784 8921784 3 3 NA < 1 95% 80% 120% 91% 80% 120% 89% 70% 130%

Dissolved Cobalt
 

8921784 8921784 <1 <1 NA < 1 98% 80% 120% 97% 80% 120% 95% 70% 130%

Dissolved Copper 8921784 8921784 <2 <2 NA < 2 100% 80% 120% 102% 80% 120% 100% 70% 130%

Dissolved Iron 8921784 8921784 <50 <50 NA < 50 94% 80% 120% 94% 80% 120% 76% 70% 130%

Dissolved Lead 8921784 8921784 <0.5 <0.5 NA < 0.5 104% 80% 120% 103% 80% 120% 97% 70% 130%

Dissolved Manganese 8921784 8921784 72 72 0.0% < 2 96% 80% 120% 94% 80% 120% NA 70% 130%

Dissolved Molybdenum
 

8921784 8921784 <2 <2 NA < 2 95% 80% 120% 95% 80% 120% 84% 70% 130%

Dissolved Nickel 8921784 8921784 <2 <2 NA < 2 98% 80% 120% 97% 80% 120% 101% 70% 130%

Dissolved Phosphorus 8921784 8921784 <0.02 <0.02 NA < 0.02 101% 80% 120% 104% 80% 120% 71% 70% 130%

Dissolved Selenium 8921784 8921784 <1 <1 NA < 1 99% 80% 120% 98% 80% 120% 102% 70% 130%

Dissolved Silver 8921784 8921784 <0.1 <0.1 NA < 0.1 99% 80% 120% 102% 80% 120% 95% 70% 130%

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 17X286210

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: GINA BURTT

CLIENT NAME: ROY CONSULTANTS

PROJECT: 278-17

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: REFERENCE MATERIAL

Method
Blank

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 6 of 11

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Dissolved Strontium
 

8921784 8921784 633 599 5.5% < 5 94% 80% 120% 91% 80% 120% NA 70% 130%

Dissolved Thallium 8921784 8921784 <0.1 <0.1 NA < 0.1 106% 80% 120% 109% 80% 120% 106% 70% 130%

Dissolved Tin 8921784 8921784 <2 <2 NA < 2 98% 80% 120% 98% 80% 120% 90% 70% 130%

Dissolved Titanium 8921784 8921784 <2 <2 NA < 2 104% 80% 120% 103% 80% 120% 89% 70% 130%

Dissolved Uranium 8921784 8921784 2.3 2.3 2.8% < 0.1 104% 80% 120% 105% 80% 120% NA 70% 130%

Dissolved Vanadium
 

8921784 8921784 4 4 NA < 2 92% 80% 120% 92% 80% 120% 101% 70% 130%

Dissolved Zinc 8921784 8921784 8 7 NA < 5 97% 80% 120% 101% 80% 120% 116% 70% 130%

 
Comments: If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
 

MTL - TOC in Water

Total Organic Carbon 2 NA NA NA < 0.5 NA 80% 120% 92% 80% 120% NA 80% 120%

 

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 17X286210

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: GINA BURTT

CLIENT NAME: ROY CONSULTANTS

PROJECT: 278-17

Water Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: REFERENCE MATERIAL

Method
Blank

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Microbiology Analysis

Total Coliforms (MPN) MIC-121-7000 Based on SM 9223B INCUBATOR

E. Coli (MPN) MIC-121-7000 Based on SM 9223B INCUBATOR

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 17X286210

Method Summary

ATTENTION TO: GINA BURTT

CLIENT NAME: ROY CONSULTANTS

PROJECT: 278-17

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 8 of 11



Water Analysis

Total Organic Carbon INOR-101-6049F MA.300-C1.0 DÉTECTION INFRAROUGE

pH INOR-121-6001 SM 4500 H+B PC TITRATE

Reactive Silica as SiO2 INORG-121-6028 SM 4110 B COLORIMETER

Chloride INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Fluoride INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Sulphate INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Alkalinity INOR-121-6001 SM 2320 B

True Color INORG-121-6014 EPA 110.2 NEPHELOMETER

Turbidity INOR-121-6022 SM 2130 B NEPHELOMETER

Electrical Conductivity INOR-121-6001 SM 2510 B PC TITRATE

Nitrate + Nitrite as N INORG-121-6005 SM 4110 B CALCULATION

Nitrate as N INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Nitrite as N INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Ammonia as N INORG-121-6003 SM 4500-NH3 G COLORIMETER

Ortho-Phosphate as P INORG-121-6005 SM 4110 B COLORIMETER

Dissolved Sodium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Potassium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Calcium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Magnesium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Bicarb. Alkalinity (as CaCO3) INORG-121-6001 SM 2320 B PC TITRATE

Carb. Alkalinity (as CaCO3) INORG-121-6001 SM 2320 B PC TITRATE

Hydroxide INORG-121-6001 SM 2320 B PC-TITRATE

Calculated TDS CALCULATION SM 1030E CALCULATION

Hardness CALCULATION SM 2340B CALCULATION

Langelier Index (@20C) CALCULATION CALCULATION CALCULATION

Langelier Index (@ 4C) CALCULATION CALCULATION CALCULATION

Saturation pH (@ 20C) CALCULATION CALCULATION CALCULATION

Saturation pH (@ 4C) CALCULATION CALCULATION CALCULATION

Anion Sum CALCULATION SM 1030E CALCULATION

Cation sum CALCULATION SM 1030E CALCULATION

% Difference/ Ion Balance (NS) CALCULATION SM 1030E CALCULATION

Dissolved Aluminum
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Antimony
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Arsenic
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Barium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Beryllium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Bismuth
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Boron
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Cadmium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 17X286210

Method Summary
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Dissolved Chromium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Cobalt
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Copper
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Iron
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Lead
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Manganese
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Molybdenum
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Nickel
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Phosphorus
MET-121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Selenium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Silver
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Strontium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Thallium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Tin
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Titanium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Uranium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Vanadium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Zinc
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 17X286210

Method Summary
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CLIENT NAME: ROY CONSULTANTS
548 KING AVE 
BATHURST, NB   E2A 4Z1   
506-546-4484

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

Laura Baker, Inorganics Data ReporterMICROBIOLOGY ANALYSIS REVIEWED BY:

Laura Baker, Inorganics Data ReporterWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 11

Nov 29, 2017

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (902) 468-8718

17X286678AGAT WORK ORDER:

ATTENTION TO: GINA BURTT

PROJECT:

Laboratories (V1) Page 1 of 11

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



PW-1 48hrSAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2017-11-21DATE SAMPLED:

8924691G / S RDLUnitParameter

<1Total Coliforms (MPN) 1MPN/100 mL

<1E. Coli (MPN) 1MPN/100 mL

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2017-11-22

Certificate of Analysis

ATTENTION TO: GINA BURTTCLIENT NAME: ROY CONSULTANTS

AGAT WORK ORDER: 17X286678

DATE REPORTED: 2017-11-29

PROJECT: 

Total Coliforms and E.coli (MPN)

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 11



PW-1 48hrSAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2017-11-21DATE SAMPLED:

8924691G / S RDLUnitParameter

<0.5Total Organic Carbon 0.5mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

8924691 TOC analysed at AGAT Montreal.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2017-11-22

Certificate of Analysis

ATTENTION TO: GINA BURTTCLIENT NAME: ROY CONSULTANTS

AGAT WORK ORDER: 17X286678

DATE REPORTED: 2017-11-29

PROJECT: 

MTL - TOC in Water

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
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FAX (902)468-8924
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CERTIFICATE OF ANALYSIS (V1)

Certified By:
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PW-1 48hrSAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2017-11-21DATE SAMPLED:

8924691G / S RDLUnitParameter

7.96pH

9.0Reactive Silica as SiO2 0.5mg/L

24Chloride 1mg/L

<0.12Fluoride 0.12mg/L

7Sulphate 2mg/L

118Alkalinity 5mg/L

5True Color 5TCU

1.3Turbidity 0.1NTU

322Electrical Conductivity 1umho/cm

2.03Nitrate + Nitrite as N 0.05mg/L

2.03Nitrate as N 0.05mg/L

<0.05Nitrite as N 0.05mg/L

0.05Ammonia as N 0.03mg/L

<0.01Ortho-Phosphate as P 0.01mg/L

15.6Dissolved Sodium 0.1mg/L

1.5Dissolved Potassium 0.1mg/L

42.8Dissolved Calcium 0.1mg/L

3.6Dissolved Magnesium 0.1mg/L

118Bicarb. Alkalinity (as CaCO3) 5mg/L

<10Carb. Alkalinity (as CaCO3) 10mg/L

<5Hydroxide 5mg/L

174Calculated TDS 1mg/L

122Hardness mg/L

0.05Langelier Index (@20C) NA

-0.27Langelier Index (@ 4C) NA

7.91Saturation pH (@ 20C) NA

8.23Saturation pH (@ 4C) NA

3.33Anion Sum me/L

3.16Cation sum me/L

2.6% Difference/ Ion Balance (NS) %

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2017-11-22

Certificate of Analysis

ATTENTION TO: GINA BURTTCLIENT NAME: ROY CONSULTANTS

AGAT WORK ORDER: 17X286678

DATE REPORTED: 2017-11-29

PROJECT: 

Standard Water Analysis + Dissolved Metals

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924
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CERTIFICATE OF ANALYSIS (V1)

Certified By:
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PW-1 48hrSAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2017-11-21DATE SAMPLED:

8924691G / S RDLUnitParameter

11Dissolved Aluminum 5ug/L

<2Dissolved Antimony 2ug/L

<2Dissolved Arsenic 2ug/L

421Dissolved Barium 5ug/L

<2Dissolved Beryllium 2ug/L

<2Dissolved Bismuth 2ug/L

32Dissolved Boron 5ug/L

<0.017Dissolved Cadmium 0.017ug/L

3Dissolved Chromium 1ug/L

<1Dissolved Cobalt 1ug/L

<2Dissolved Copper 2ug/L

<50Dissolved Iron 50ug/L

<0.5Dissolved Lead 0.5ug/L

22Dissolved Manganese 2ug/L

<2Dissolved Molybdenum 2ug/L

<2Dissolved Nickel 2ug/L

<0.02Dissolved Phosphorus 0.02mg/L

<1Dissolved Selenium 1ug/L

<0.1Dissolved Silver 0.1ug/L

583Dissolved Strontium 5ug/L

<0.1Dissolved Thallium 0.1ug/L

<2Dissolved Tin 2ug/L

<2Dissolved Titanium 2ug/L

2.2Dissolved Uranium 0.1ug/L

4Dissolved Vanadium 2ug/L

9Dissolved Zinc 5ug/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

8924691 Metals analysis completed on a filtered sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2017-11-22

Certificate of Analysis

ATTENTION TO: GINA BURTTCLIENT NAME: ROY CONSULTANTS

AGAT WORK ORDER: 17X286678

DATE REPORTED: 2017-11-29

PROJECT: 

Standard Water Analysis + Dissolved Metals

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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Standard Water Analysis + Dissolved Metals

pH 8922706 7.11 7.13 0.3% < 102% 80% 120% NA 80% 120% NA 80% 120%

Reactive Silica as SiO2 1 8923613 17.7 18.3 3.3% < 0.5 114% 80% 120% 80% 120% 107% 80% 120%

Chloride 8924691 8924691 24 24 0.7% < 1 97% 80% 120% NA 80% 120% NA 80% 120%

Fluoride 8924691 8924691 <0.12 <0.12 NA < 0.12 111% 80% 120% NA 80% 120% 104% 80% 120%

Sulphate
 

8924691 8924691 7 7 NA < 2 111% 80% 120% NA 80% 120% 93% 80% 120%

Alkalinity 8922706 93 93 0.6% < 5 100% 80% 120% NA 80% 120% NA 80% 120%

True Color 8923386 13 11 NA < 5 120% 80% 120% NA NA

Turbidity 8923386 47.4 48.4 2.1% < 0.1 99% 80% 120% NA NA

Electrical Conductivity 8922706 191 191 0.1% < 1 102% 80% 120% NA 80% 120% NA 80% 120%

Nitrate as N
 

8924691 8924691 2.03 1.99 2.0% < 0.05 98% 80% 120% NA 80% 120% NA 80% 120%

Nitrite as N 8924691 8924691 <0.05 <0.05 NA < 0.05 95% 80% 120% NA 80% 120% 103% 80% 120%

Ammonia as N 1 8923613 0.06 0.11 NA < 0.03 118% 80% 120% 80% 120% 120% 80% 120%

Ortho-Phosphate as P 1 8916528 <0.01 <0.01 NA < 0.01 103% 80% 120% 80% 120% 111% 80% 120%

Dissolved Sodium 8924691 8924691 15.6 15.5 0.7% < 0.1 102% 80% 120% 104% 80% 120% NA 70% 130%

Dissolved Potassium
 

8924691 8924691 1.5 1.5 0.5% < 0.1 104% 80% 120% 102% 80% 120% NA 70% 130%

Dissolved Calcium 8924691 8924691 42.8 44.7 4.5% < 0.1 103% 80% 120% 100% 80% 120% NA 70% 130%

Dissolved Magnesium 8924691 8924691 3.6 3.7 1.5% < 0.1 104% 80% 120% 104% 80% 120% NA 70% 130%

Bicarb. Alkalinity (as CaCO3) 8922706 93 93 0.6% < 5 NA 80% 120% NA 80% 120% NA 80% 120%

Carb. Alkalinity (as CaCO3) 8922706 <10 <10 NA < 10 NA 80% 120% NA 80% 120% NA 80% 120%

Hydroxide
 

8922706 <5 <5 NA < 5 NA 80% 120% NA 80% 120% NA 80% 120%

Dissolved Aluminum 8924691 8924691 11 5 NA < 5 104% 80% 120% 101% 80% 120% 88% 70% 130%

Dissolved Antimony 8924691 8924691 <2 <2 NA < 2 90% 80% 120% 97% 80% 120% 103% 70% 130%

Dissolved Arsenic 8924691 8924691 <2 <2 NA < 2 96% 80% 120% 97% 80% 120% 115% 70% 130%

Dissolved Barium 8924691 8924691 421 424 0.8% < 5 99% 80% 120% 99% 80% 120% NA 70% 130%

Dissolved Beryllium
 

8924691 8924691 <2 <2 NA < 2 107% 80% 120% 109% 80% 120% 118% 70% 130%

Dissolved Bismuth 8924691 8924691 <2 <2 NA < 2 104% 80% 120% 108% 80% 120% 78% 70% 130%

Dissolved Boron 8924691 8924691 32 33 3.4% < 5 103% 80% 120% 107% 80% 120% 112% 70% 130%

Dissolved Cadmium 8924691 8924691 <0.017 <0.017 NA < 0.017 96% 80% 120% 95% 80% 120% 103% 70% 130%

Dissolved Chromium 8924691 8924691 3 3 NA < 1 99% 80% 120% 100% 80% 120% 85% 70% 130%

Dissolved Cobalt
 

8924691 8924691 <1 <1 NA < 1 100% 80% 120% 100% 80% 120% 98% 70% 130%

Dissolved Copper 8924691 8924691 <2 <2 NA < 2 102% 80% 120% 103% 80% 120% 91% 70% 130%

Dissolved Iron 8924691 8924691 <50 <50 NA < 50 101% 80% 120% 103% 80% 120% 88% 70% 130%

Dissolved Lead 8924691 8924691 <0.5 <0.5 NA < 0.5 102% 80% 120% 101% 80% 120% 95% 70% 130%

Dissolved Manganese 8924691 8924691 22 22 1.5% < 2 98% 80% 120% 98% 80% 120% NA 70% 130%

Dissolved Molybdenum
 

8924691 8924691 <2 <2 NA < 2 96% 80% 120% 97% 80% 120% 83% 70% 130%

Dissolved Nickel 8924691 8924691 <2 <2 NA < 2 100% 80% 120% 100% 80% 120% 96% 70% 130%

Dissolved Phosphorus 8924691 8924691 <0.02 <0.02 NA < 0.02 106% 80% 120% 97% 80% 120% 70% 70% 130%

Dissolved Selenium 8924691 8924691 <1 1 NA < 1 97% 80% 120% 96% 80% 120% 113% 70% 130%

Dissolved Silver 8924691 8924691 <0.1 <0.1 NA < 0.1 97% 80% 120% 98% 80% 120% 91% 70% 130%

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 17X286678

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance
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Water Analysis

UpperLower
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Limits

BatchPARAMETER
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Id
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UpperLower
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UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Nov 29, 2017 REFERENCE MATERIAL

Method
Blank
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Dartmouth, Nova Scotia

CANADA B3B 1M2
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FAX (902)468-8924
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Dissolved Strontium
 

8924691 8924691 583 601 3.1% < 5 94% 80% 120% 93% 80% 120% NA 70% 130%

Dissolved Thallium 8924691 8924691 <0.1 <0.1 NA < 0.1 104% 80% 120% 106% 80% 120% 103% 70% 130%

Dissolved Tin 8924691 8924691 <2 <2 NA < 2 94% 80% 120% 96% 80% 120% 93% 70% 130%

Dissolved Titanium 8924691 8924691 <2 <2 NA < 2 101% 80% 120% 101% 80% 120% 87% 70% 130%

Dissolved Uranium 8924691 8924691 2.2 2.2 1.4% < 0.1 101% 80% 120% 101% 80% 120% NA 70% 130%

Dissolved Vanadium
 

8924691 8924691 4 4 NA < 2 93% 80% 120% 94% 80% 120% 98% 70% 130%

Dissolved Zinc 8924691 8924691 9 6 NA < 5 104% 80% 120% 107% 80% 120% 112% 70% 130%

 
Comments: If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
 

MTL - TOC in Water

Total Organic Carbon 8932716 7.2 7.0 1.9% < 0.5 NA 80% 120% 94% 80% 120% NA 80% 120%

 

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 17X286678

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance
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Water Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Nov 29, 2017 REFERENCE MATERIAL

Method
Blank
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tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Microbiology Analysis

Total Coliforms (MPN) MIC-121-7000 Based on SM 9223B INCUBATOR

E. Coli (MPN) MIC-121-7000 Based on SM 9223B INCUBATOR

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 17X286678

Method Summary
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Water Analysis

Total Organic Carbon INOR-101-6049F MA.300-C1.0 DÉTECTION INFRAROUGE

pH INOR-121-6001 SM 4500 H+B PC TITRATE

Reactive Silica as SiO2 INORG-121-6028 SM 4110 B COLORIMETER

Chloride INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Fluoride INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Sulphate INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Alkalinity INOR-121-6001 SM 2320 B

True Color INORG-121-6014 EPA 110.2 NEPHELOMETER

Turbidity INOR-121-6022 SM 2130 B NEPHELOMETER

Electrical Conductivity INOR-121-6001 SM 2510 B PC TITRATE

Nitrate + Nitrite as N INORG-121-6005 SM 4110 B CALCULATION

Nitrate as N INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Nitrite as N INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Ammonia as N INORG-121-6003 SM 4500-NH3 G COLORIMETER

Ortho-Phosphate as P INORG-121-6005 SM 4110 B COLORIMETER

Dissolved Sodium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Potassium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Calcium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Magnesium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Bicarb. Alkalinity (as CaCO3) INORG-121-6001 SM 2320 B PC TITRATE

Carb. Alkalinity (as CaCO3) INORG-121-6001 SM 2320 B PC TITRATE

Hydroxide INORG-121-6001 SM 2320 B PC-TITRATE

Calculated TDS CALCULATION SM 1030E CALCULATION

Hardness CALCULATION SM 2340B CALCULATION

Langelier Index (@20C) CALCULATION CALCULATION CALCULATION

Langelier Index (@ 4C) CALCULATION CALCULATION CALCULATION

Saturation pH (@ 20C) CALCULATION CALCULATION CALCULATION

Saturation pH (@ 4C) CALCULATION CALCULATION CALCULATION

Anion Sum CALCULATION SM 1030E CALCULATION

Cation sum CALCULATION SM 1030E CALCULATION

% Difference/ Ion Balance (NS) CALCULATION SM 1030E CALCULATION

Dissolved Aluminum
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Antimony
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Arsenic
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Barium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Beryllium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Bismuth
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Boron
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Cadmium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 17X286678

Method Summary

ATTENTION TO: GINA BURTT

CLIENT NAME: ROY CONSULTANTS

PROJECT: 

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 9 of 11



Dissolved Chromium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Cobalt
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Copper
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Iron
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Lead
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Manganese
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Molybdenum
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Nickel
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Phosphorus
MET-121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Selenium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Silver
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Strontium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Thallium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Tin
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Titanium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Uranium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Vanadium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Zinc
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 17X286678

Method Summary

ATTENTION TO: GINA BURTT

CLIENT NAME: ROY CONSULTANTS

PROJECT: 

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 10 of 11
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CLIENT NAME: ROY CONSULTANTS
548 KING AVE 
BATHURST, NB   E2A 4Z1   
506-546-4484

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

Jason Coughtrey, Inorganics SupervisorMICROBIOLOGY ANALYSIS REVIEWED BY:

Jason Coughtrey, Inorganics SupervisorWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 11

Dec 01, 2017

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (902) 468-8718

17X287561AGAT WORK ORDER:

ATTENTION TO: GINA BURTT

PROJECT: 278-17

Laboratories (V1) Page 1 of 11

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



PW-1 69hrSAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2017-11-22DATE SAMPLED:

8929649G / S RDLUnitParameter

<1Total Coliforms (MPN) 1MPN/100 mL

<1E. Coli (MPN) 1MPN/100 mL

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2017-11-23

Certificate of Analysis

ATTENTION TO: GINA BURTTCLIENT NAME: ROY CONSULTANTS

AGAT WORK ORDER: 17X287561

DATE REPORTED: 2017-12-01

PROJECT: 278-17

Total Coliforms and E.coli (MPN)

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 11



PW-1 69hrSAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2017-11-22DATE SAMPLED:

8929649G / S RDLUnitParameter

<0.5Total Organic Carbon 0.5mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

8929649 TOC analysed at AGAT Montreal.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2017-11-23

Certificate of Analysis

ATTENTION TO: GINA BURTTCLIENT NAME: ROY CONSULTANTS

AGAT WORK ORDER: 17X287561

DATE REPORTED: 2017-12-01

PROJECT: 278-17

MTL - TOC in Water

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 11



PW-1 69hrSAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2017-11-22DATE SAMPLED:

8929649G / S RDLUnitParameter

8.09pH

11.7Reactive Silica as SiO2 0.5mg/L

25Chloride 1mg/L

<0.12Fluoride 0.12mg/L

7Sulphate 2mg/L

118Alkalinity 5mg/L

14True Color 5TCU

0.8Turbidity 0.1NTU

332Electrical Conductivity 1umho/cm

1.91Nitrate + Nitrite as N 0.05mg/L

1.91Nitrate as N 0.05mg/L

<0.05Nitrite as N 0.05mg/L

<0.03Ammonia as N 0.03mg/L

<0.01Ortho-Phosphate as P 0.01mg/L

17.7Dissolved Sodium 0.1mg/L

1.7Dissolved Potassium 0.1mg/L

43.7Dissolved Calcium 0.1mg/L

4.1Dissolved Magnesium 0.1mg/L

118Bicarb. Alkalinity (as CaCO3) 5mg/L

<10Carb. Alkalinity (as CaCO3) 10mg/L

<5Hydroxide 5mg/L

178Calculated TDS 1mg/L

126Hardness mg/L

0.19Langelier Index (@20C) NA

-0.13Langelier Index (@ 4C) NA

7.90Saturation pH (@ 20C) NA

8.22Saturation pH (@ 4C) NA

3.35Anion Sum me/L

3.33Cation sum me/L

0.2% Difference/ Ion Balance (NS) %

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2017-11-23

Certificate of Analysis

ATTENTION TO: GINA BURTTCLIENT NAME: ROY CONSULTANTS

AGAT WORK ORDER: 17X287561

DATE REPORTED: 2017-12-01

PROJECT: 278-17

Standard Water Analysis + Dissolved Metals

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 11



PW-1 69hrSAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2017-11-22DATE SAMPLED:

8929649G / S RDLUnitParameter

<5Dissolved Aluminum 5ug/L

<2Dissolved Antimony 2ug/L

<2Dissolved Arsenic 2ug/L

413Dissolved Barium 5ug/L

<2Dissolved Beryllium 2ug/L

<2Dissolved Bismuth 2ug/L

28Dissolved Boron 5ug/L

<0.017Dissolved Cadmium 0.017ug/L

<1Dissolved Chromium 1ug/L

<1Dissolved Cobalt 1ug/L

<2Dissolved Copper 2ug/L

<50Dissolved Iron 50ug/L

<0.5Dissolved Lead 0.5ug/L

21Dissolved Manganese 2ug/L

<2Dissolved Molybdenum 2ug/L

<2Dissolved Nickel 2ug/L

<0.02Dissolved Phosphorus 0.02mg/L

<1Dissolved Selenium 1ug/L

<0.1Dissolved Silver 0.1ug/L

521Dissolved Strontium 5ug/L

<0.1Dissolved Thallium 0.1ug/L

<2Dissolved Tin 2ug/L

<2Dissolved Titanium 2ug/L

2.1Dissolved Uranium 0.1ug/L

4Dissolved Vanadium 2ug/L

<5Dissolved Zinc 5ug/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

8929649 Metals analysis completed on a filtered sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2017-11-23

Certificate of Analysis

ATTENTION TO: GINA BURTTCLIENT NAME: ROY CONSULTANTS

AGAT WORK ORDER: 17X287561

DATE REPORTED: 2017-12-01

PROJECT: 278-17

Standard Water Analysis + Dissolved Metals

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 11



Standard Water Analysis + Dissolved Metals

pH 8929720 7.99 8.06 0.9% < 102% 80% 120% NA 80% 120% NA 80% 120%

Reactive Silica as SiO2 1 8916529 4.2 5.2 21.3% < 0.5 120% 80% 120% 80% 120% 105% 80% 120%

Chloride 8929649 8929649 25 24 2.3% < 1 100% 80% 120% NA 80% 120% NA 80% 120%

Fluoride 8929649 8929649 <0.12 <0.12 NA < 0.12 113% 80% 120% NA 80% 120% 105% 80% 120%

Sulphate
 

8929649 8929649 7 7 NA < 2 112% 80% 120% NA 80% 120% 93% 80% 120%

Alkalinity 8929720 170 170 0.1% < 5 102% 80% 120% NA 80% 120% NA 80% 120%

True Color 8927417 26 22 NA < 5 115% 80% 120% NA NA

Turbidity 8927417 93.9 94.4 0.5% < 0.1 99% 80% 120% NA NA

Electrical Conductivity 8929720 915 916 0.1% < 1 105% 80% 120% NA 80% 120% NA 80% 120%

Nitrate as N
 

8929649 8929649 1.91 1.85 3.0% < 0.05 101% 80% 120% NA 80% 120% NA 80% 120%

Nitrite as N 8929649 8929649 <0.05 <0.05 NA < 0.05 97% 80% 120% NA 80% 120% 101% 80% 120%

Ammonia as N 1 8929649 <0.03 <0.03 NA < 0.03 99% 80% 120% 80% 120% 88% 80% 120%

Ortho-Phosphate as P 1 8916529 <0.01 <0.01 NA < 0.01 102% 80% 120% 80% 120% 103% 80% 120%

Dissolved Sodium 8929649 8929649 17.7 14.9 17.1% < 0.1 105% 80% 120% 104% 80% 120% NA 70% 130%

Dissolved Potassium
 

8929649 8929649 1.7 1.6 6.4% < 0.1 105% 80% 120% 106% 80% 120% NA 70% 130%

Dissolved Calcium 8929649 8929649 43.7 42.2 3.5% < 0.1 103% 80% 120% 103% 80% 120% NA 70% 130%

Dissolved Magnesium 8929649 8929649 4.1 3.7 11.4% < 0.1 105% 80% 120% 106% 80% 120% NA 70% 130%

Bicarb. Alkalinity (as CaCO3) 8929720 170 170 0.1% < 5 NA 80% 120% NA 80% 120% NA 80% 120%

Carb. Alkalinity (as CaCO3) 8929720 <10 <10 NA < 10 NA 80% 120% NA 80% 120% NA 80% 120%

Hydroxide
 

8929720 <5 <5 NA < 5 NA 80% 120% NA 80% 120% NA 80% 120%

Dissolved Aluminum 8929649 8929649 <5 <5 NA < 5 105% 80% 120% 107% 80% 120% 92% 70% 130%

Dissolved Antimony 8929649 8929649 <2 <2 NA < 2 92% 80% 120% 101% 80% 120% 101% 70% 130%

Dissolved Arsenic 8929649 8929649 <2 <2 NA < 2 99% 80% 120% 98% 80% 120% 101% 70% 130%

Dissolved Barium 8929649 8929649 413 406 1.8% < 5 100% 80% 120% 100% 80% 120% NA 70% 130%

Dissolved Beryllium
 

8929649 8929649 <2 <2 NA < 2 109% 80% 120% 111% 80% 120% 113% 70% 130%

Dissolved Bismuth 8929649 8929649 <2 <2 NA < 2 106% 80% 120% 108% 80% 120% NA 70% 130%

Dissolved Boron 8929649 8929649 35 33 7.8% < 5 104% 80% 120% 106% 80% 120% 100% 70% 130%

Dissolved Cadmium 8929649 8929649 <0.017 <0.017 NA < 0.017 98% 80% 120% 99% 80% 120% 102% 70% 130%

Dissolved Chromium 8929649 8929649 2 1 NA < 1 91% 80% 120% 95% 80% 120% 87% 70% 130%

Dissolved Cobalt
 

8929649 8929649 2 <1 NA < 1 96% 80% 120% 99% 80% 120% 82% 70% 130%

Dissolved Copper 8929649 8929649 <2 <2 NA < 2 99% 80% 120% 99% 80% 120% 101% 70% 130%

Dissolved Iron 8929649 8929649 <50 <50 NA < 50 90% 80% 120% 95% 80% 120% 73% 70% 130%

Dissolved Lead 8929649 8929649 <0.5 <0.5 NA < 0.5 100% 80% 120% 100% 80% 120% 88% 70% 130%

Dissolved Manganese 8929649 8929649 21 21 0.0% < 2 91% 80% 120% 91% 80% 120% NA 70% 130%

Dissolved Molybdenum
 

8929649 8929649 <2 <2 NA < 2 91% 80% 120% 94% 80% 120% 83% 70% 130%

Dissolved Nickel 8929649 8929649 <2 <2 NA < 2 97% 80% 120% 100% 80% 120% 96% 70% 130%

Dissolved Phosphorus 8929649 8929649 <0.02 <0.02 NA < 0.02 98% 80% 120% 103% 80% 120% 111% 70% 130%

Dissolved Selenium 8929649 8929649 1 <1 NA < 1 101% 80% 120% 95% 80% 120% 110% 70% 130%

Dissolved Silver 8929649 8929649 <0.1 <0.1 NA < 0.1 99% 80% 120% 101% 80% 120% 88% 70% 130%

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 17X287561

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: GINA BURTT

CLIENT NAME: ROY CONSULTANTS

PROJECT: 278-17

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Dec 01, 2017 REFERENCE MATERIAL

Method
Blank

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 6 of 11

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Dissolved Strontium
 

8929649 8929649 521 519 0.4% < 5 87% 80% 120% 88% 80% 120% NA 70% 130%

Dissolved Thallium 8929649 8929649 <0.1 <0.1 NA < 0.1 108% 80% 120% 111% 80% 120% 99% 70% 130%

Dissolved Tin 8929649 8929649 <2 <2 NA < 2 99% 80% 120% 98% 80% 120% 90% 70% 130%

Dissolved Titanium 8929649 8929649 <2 <2 NA < 2 105% 80% 120% 106% 80% 120% 92% 70% 130%

Dissolved Uranium 8929649 8929649 2.2 2.2 0.2% < 0.1 105% 80% 120% 106% 80% 120% NA 70% 130%

Dissolved Vanadium
 

8929649 8929649 4 4 NA < 2 90% 80% 120% 92% 80% 120% 96% 70% 130%

Dissolved Zinc 8929649 8929649 <5 <5 NA < 5 95% 80% 120% 98% 80% 120% 116% 70% 130%

 
Comments: If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
 

MTL - TOC in Water

Total Organic Carbon 8932716 7.2 7.0 1.9% < 0.5 NA 80% 120% 94% 80% 120% NA 80% 120%

 

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 17X287561

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: GINA BURTT

CLIENT NAME: ROY CONSULTANTS

PROJECT: 278-17

Water Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Dec 01, 2017 REFERENCE MATERIAL

Method
Blank

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Microbiology Analysis

Total Coliforms (MPN) MIC-121-7000 Based on SM 9223B INCUBATOR

E. Coli (MPN) MIC-121-7000 Based on SM 9223B INCUBATOR

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 17X287561

Method Summary

ATTENTION TO: GINA BURTT

CLIENT NAME: ROY CONSULTANTS

PROJECT: 278-17

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER
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Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com
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Water Analysis

Total Organic Carbon INOR-101-6049F MA.300-C1.0 DÉTECTION INFRAROUGE

pH INOR-121-6001 SM 4500 H+B PC TITRATE

Reactive Silica as SiO2 INORG-121-6028 SM 4110 B COLORIMETER

Chloride INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Fluoride INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Sulphate INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Alkalinity INOR-121-6001 SM 2320 B

True Color INORG-121-6014 EPA 110.2 NEPHELOMETER

Turbidity INOR-121-6022 SM 2130 B NEPHELOMETER

Electrical Conductivity INOR-121-6001 SM 2510 B PC TITRATE

Nitrate + Nitrite as N INORG-121-6005 SM 4110 B CALCULATION

Nitrate as N INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Nitrite as N INORG-121-6005 SM 4110 B ION CHROMATOGRAPH

Ammonia as N INORG-121-6003 SM 4500-NH3 G COLORIMETER

Ortho-Phosphate as P INORG-121-6005 SM 4110 B COLORIMETER

Dissolved Sodium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Potassium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Calcium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Magnesium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Bicarb. Alkalinity (as CaCO3) INORG-121-6001 SM 2320 B PC TITRATE

Carb. Alkalinity (as CaCO3) INORG-121-6001 SM 2320 B PC TITRATE

Hydroxide INORG-121-6001 SM 2320 B PC-TITRATE

Calculated TDS CALCULATION SM 1030E CALCULATION

Hardness CALCULATION SM 2340B CALCULATION

Langelier Index (@20C) CALCULATION CALCULATION CALCULATION

Langelier Index (@ 4C) CALCULATION CALCULATION CALCULATION

Saturation pH (@ 20C) CALCULATION CALCULATION CALCULATION

Saturation pH (@ 4C) CALCULATION CALCULATION CALCULATION

Anion Sum CALCULATION SM 1030E CALCULATION

Cation sum CALCULATION SM 1030E CALCULATION

% Difference/ Ion Balance (NS) CALCULATION SM 1030E CALCULATION

Dissolved Aluminum
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Antimony
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Arsenic
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Barium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Beryllium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Bismuth
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Boron
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Cadmium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 17X287561

Method Summary

ATTENTION TO: GINA BURTT

CLIENT NAME: ROY CONSULTANTS

PROJECT: 278-17

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER
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Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
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Dissolved Chromium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Cobalt
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Copper
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Iron
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Lead
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Manganese
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Molybdenum
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Nickel
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Phosphorus
MET-121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Selenium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Silver
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Strontium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Thallium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Tin
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Titanium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Uranium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Vanadium
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Dissolved Zinc
MET121-6104 & 
MET-121-6105

SM 3125 ICP-MS

Results relate only to the items tested and to all the items tested
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AGAT WORK ORDER: 17X287561
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APPENDIX F 
 

Environment Canada Daily Data Report and Tide Tables 
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APPENDIX G 
 

NBDELG Documentation 
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