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Groundwater Monitoring Report For Sable Island 

1.0 INTRODUCTION 

1.1 Background 

This report documents the initial reconnaissance trip to Sable Island and attempts to select 
wells for monitoring the quality of groundwater on the island. During the water resources study 
carried out by Nova Scotia Department of Mines between 1971 and 1974, twenty three test 
holes and monitoring wells were constructed. During 1977the Nova Scotia Department of 
Environment established three Groundwater Observation Wells as part of a provincial 
groundwater observation well network. While on the island in August 2013, a reconnaissance of 
the previously constructed wells on the island was carried out to locate these wells and  
determine their suitability as future monitoring sites. This work was supported by Parks Canada 
as an initiative of developing a long term monitoring program for the new Sable Island National 
Park Reserve. 

1.2 Preparation 

Prior to embarking for Sable Island the status of existing wells on the island was discussed with 
Gerry Forbes, Environment Canada, and former staff of Nova Scotia Environment (NSE). Staff 
of NSE maintain a provincial Groundwater Observation Well Network and a database 
monitoring water level fluctuations and water quality across the province. Three groundwater 
observation wells were constructed, instrumented and operated during the period from 1971 to 
the 1980s. Some of these data are included in a report published by Nova Scotia Environment 
in 1976 as part of the water resources project carried out during the 1970s. In addition, water 
level data for the three wells is included in the 1984 report by McIntosh. Other raw data is stored 
in the archives of Nova Scotia Environment. The status of these wells and their current 
suitability as monitoring wells were investigated and are discussed in this report. 

The schedule for the work was to arrive on Sable Island on August 22 and depart on August 27. 
While on Sable Island, we attempted to locate as many wells as possible, assess their 
condition, select strategic sites for future groundwater quality monitoring, and collect water 
samples. Due to the limited time available and the uncertainty of finding a suitable monitoring 
well, the plan to install a pressure transducer type data logger in a selected monitoring well was 
dropped. September 1 to Sept. 30, 2013 was scheduled for analyzing water samples, and 
October 1 to 31, 2013 was scheduled for preparation of the report. 

Proposed study areas for future groundwater monitoring included: 

1. A site near the abandoned NS Mines base camp; 
2. A site in the vicinity of the west light; 
3. A site in the vicinity of the main station; 
4. A site near the center portion of the island referred to as the ‘Green Plains’. 
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Additionally, monitoring wells installed by Stantec in 2008 and 2009 at ‘Areas of Potential 
Environmental Concern’ around Main Station and West Light were reviewed for applicability to 
long-term ecological integrity monitoring. 

1.3 Acknowledgements 

We would like to thank Parks Canada for the opportunity to revisit Sable Island after nearly 40 
years absence from this paradise island of Nova Scotia. The work carried out during the 1970’s 
for the Nova Scotia Departments of Mines, and later the Nova Scotia Department of 
Environment, was the first published report on the freshwater resources of the island. The 
request of Rae-Anne LaPlante, and the support of Friends of Sable Island also renewed an 
interest in the freshwater resources of Sable Island to support and complement the 
Environmental Monitoring Program being developed by Parks Canada. It is important that the 
interests of various private groups and government agencies be recognized and encouraged to 
provide synergism and a deeper pool of resources to manage and protect this ‘gem in the 
ocean’ called Sable Island.  

2.0 METHODOLOGY 

The first step was to assess existing groundwater wells on the island and provide 
recommendations to re-establish a groundwater observation well monitoring network on Sable 
Island. The areas of interest for groundwater monitoring include: 

 the former water supply of the Mobil Oil Base Camp; 
 the former NS Mines Base Camp well; 
 the former Nova Scotia Groundwater Observation Wells; 
 monitoring wells used by Stantec in their contaminated site assessment project; 
 other existing wells that may be identified on the island. 

The work included reconnaissance of known existing wells on the island and assessment of 
their access and suitability for future long-term groundwater monitoring for water quality, water 
levels, and water responses to precipitation events and drought periods. 

Known locations of historic and existing wells include: the west end of the island (old Mobil 
camp and NS Mines camp); central portion of the island (West light and Main Station); eastern 
portion of the island (Green Plains) were visited and inspected visually for current status and 
functionality. If deemed suitable for long-term monitoring, wells were to be sampled for ground 
water quality. Additionally, if deemed suitable, one to three wells was to be instrumented, in the 
future, with an in-situ water level logger(s) to track changes in water levels over time.  

Groundwater monitoring would provide ongoing information about the quality of groundwater on 
Sable Island and the hydraulic responses of precipitation and drought to the freshwater 
reservoir under the island. This database would provide a digital record of groundwater 
hydrographs from monitoring wells on the island, and a record of water quality analyses from 
selected wells on the island. These databases over time will document long term trends in water 
levels and water quality on Sable Island. 
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3.0 FIELD RECONNAISSANCE 

During field reconnaissance, precautions were taken to cause no alterations to the physical 
and/or chemical aquatic system(s) on Sable Island as result of this project. The field work 
included: a reconnaissance to locate existing wells on the island; an assessment of their access 
and suitability for future long term groundwater monitoring for water quality; measuring water 
levels; and collecting water samples where access was available. 

The former Mobil Base Camp site, the West Light, Former Mines Camp, and Green Plains area 
were visited and inspected visually for current well status and their functionality. Each well that 
was located was assessed for its suitability for use in long-term water level monitoring and 
sampling for ground water quality. 

Results of this work will contribute to the development of a protocol for long-term monitoring of 
groundwater quantity and quality on Sable Island. All access to the wellheads was by foot to 
minimize the impact on the sensitive vegetation and dune structure of the island. In addition, 
state of the art environmental and water quality monitoring protocols will be followed during this 
project. 

3.1 Former Mobil Base Camp Site  

The first historic well that was visited was at the former Mobil Oil base camp that had been 
located on the western extremity of the dune systems in the early 1970s. The reported location 
of this well in 1973 was in UTM Zone 21 at E246533, N4859691. A field reconnaissance of the 
site on August 23 revealed significant changes in the landscape around the former base camp. 
The current status of the site is shown in Figure 1. 

 

Figure 1. Former Mobil Oil Base Camp Site 
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The steel pipes seen in Figure 1 were the stable bases on which the camp buildings had been 
placed. In the early 1970s the camp was located between the dune system on the south beach 
and the dune system on the North beach, but now the site is on the South Beach. The amount 
of horizontal erosion of the dune system at this site is estimated to be between 50 m and 100 
meters. The low valley where the water supply well was located has been in-filled with sand to a 
depth as much as several meters. 

Other evidence of significant changes to the landscape in the vicinity of the former Mobil Base 
Camp is shown in Figure 2. These steel pipes are piles that supported pipe racks used for 
temporary storage of steel well casing. During the 1970s, these pipe racks were higher on the 
west spit.  The racks also had horizontal pieces that served as a platform for storing steel well 
casing. It is apparent that the upper deck was removed and a section of the pipes cut off. The 
amount of vertical erosion at this site is estimated as several meters.  

 

Figure 2. Steel pipe used to support a horizontal deck for storing well casing. 

3.2 Former Nova Scotia Base Camp Site 

The second historic well visited was at the previous Nova Scotia Department of Mines base 
camp located in the dune system between the Mobil Camp and the West Light. This camp was 
set up 1973 with an on-site sewage disposal system, and a shallow screened well as a water 
supply. The reported location of this well in 1973 was in UTM Zone 21 at E246533, N4859688. 
A field reconnaissance of the site on August 23 revealed significant changes in the landscape 
around the former Department of Mines base camp. The remains of the demolished former 
base camp are shown in Figure 3. 
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Figure 3. Site of the former NS Dept. of Mines Base Camp. 

The fiberglass camp buildings were placed on footings at the center of the fenced area. The site 
was located south of the North Beach dune system and had a view of the south beach. During 
the reconnaissance it was observed that the dune system on the North portion of the site has 
not changed appreciably. However the dune system now existing along the South Beach is 
relatively new, taller, and blocks the view of the South Beach. It is estimated that the amount of 
vertical sand accumulation of the South Beach dune system near the site is several meters. 

The water supply well for this camp was located in the immediate vicinity of the person in Figure 
3. During 1973 the surface around the well site was sand with very little vegetation. It is 
estimated that the vertical accumulation of sand at this site is also several meters. The well 
could not be located and is believed to be buried in sand and covered with grass.  

3.3 Former Nova Scotia Groundwater Observation Wells 
During the 1970s water resources study by the NS Dept. of Mines and NSE, three groundwater 
observation wells were installed and equipped with Stevens Type analog water level recorders.  

3.3.1 South Beach 
Figure 4 shows one of the groundwater observation wells identified as Well #017. This well was 
constructed near the South Beach and used as one of the reference points on Profile 1 (Figure 
18, Hennigar 1976). The photo shown in Figure 4 was taken during the period 1971 to 1974, 
and the well (TH#45) was drilled in 1971. 

A plot of water level data from this well is shown in Figure 22 of the 1976 report by Hennigar. 
This figure shows the dampening effect of tidal influence on the water table from the shoreline 
(TH#45) to the centre of the island (TH#47). 
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Figure 4. Former Nova Scotia Groundwater Observation Well #017 (TH#45). 

This well (#017) is located on the South Beach, approximately 30 meters (100 feet) from the 
high water line, at E246579 N4859678, UTM Zone 21 at an elevation of 8.69 feet above mean 
sea level (AMSL). This site was fairly easy to access for data collection and servicing. 
Intermittent records from this well are available for the period from 1975 until 1978. Raw, 
unprocessed data for this well is also reported to be stored in the archives of NSE. The well site 
as of August 24 2013 is shown in Figure 5. Several attempts made with a hand shovel failed to 
uncover the wellhead buried under the site. It is suspected that the well has been completely 
filled with sand and is unsuitable as a future monitoring well. 

 

Figure 5. Recent picture of site at TH#45, Groundwater Observation Well  #017. 
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3.3.2 Main Station Area 
Groundwater Observation Well #016 from the 1970s water resources study was also 
successfully located in August 2013. The well is located at E246580 N4859681, UTM Zone 21 
at an elevation of 9.33 feet AMSL, approximately 300 meters inland near the center of the 
island. The site, shown in Figure 6, is very close to the former road from the Main Station to 
West Light and easily accessible for data collection and servicing. The white building in the 
background is the current pump house for the existing water supply for the Main Station. 

 

Figure 6. Former Nova Scotia Groundwater Observation Well #016 (TH#47). 

Observation Well #016 is now partly buried with sand but the protective shelter allowed 
inspection of the well and measurements of water level and well depth. Figure 7 shows the 
inside of the shelter with the old Stevens Type analog water level recorder still in place. Sand 
accumulation above base of shelter is 1.38 meters. The water level in the well was measured to 
be 1.41 m below top of casing on August 25, 2013.  Well #016 was 31.0 m when constructed 
but has filled with sand to a depth of 1.54 meters below top of casing.  
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Figure 7. Groundwater observation well #016 (TH#47). 

Intermittent records are available for this well for the period November 1971 until September 
1978. Water level data from the well is shown in Figure 22 from Hennigar, 1976 and 
hydrographs for this well for 1972, 1973, and 1974 are contained in Appendix A of the same 
report. Water level fluctuations in this well show only slight responses to tidal changes. 

None of the other six test holes that were part of Profile 1 from Hennigar, 1976, could be found 
during the reconnaissance carried out during August 2013. 

3.3.3 Green Plains 
The third Groundwater Observation Well (#018) on Sable Island was located in the Green 
Plains near the middle of the island and believed to be well TH#29 as shown in Figure 17 of 
Hennigar, 1976. This well could not be found during the reconnaissance of the Green Plains on 
August 24. The location of this well, as reported in notes from 1971, is E246710 N4859687, 
UTM Zone 21, at an elevation 12.31 feet AMSL. The well was reported to be approximately 
1,200 feet (366m) inland from the high water mark on the south beach. 

Two test holes drilled in 1971 for Profile 2 (Figure 18, Hennigar, 1976) across the Green Plains 
were located on the South Beach during the 2013 reconnaissance, and are shown in Figure 8. 
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Figure 8. Two test holes drilled inland in 1971 now located on the south beach. 

The well on the right, closer to the water, is believed to be well TH#25. In 1971 when it was 
drilled, the well was reported to be located approximately 244 m (800 ft) inland behind a dune at 
E246711 N4859681, UTM Zone 21 with an elevation of 6.6 meters (21.55 feet) AMSL. As seen 
in Figure 8 this well is now on the South Beach approximately 30m (100 ft) inland from the high 
water mark. The elevation of the sand at the well site would have been approximately 0.5 
meters below the top of casing at the time of well construction. However, the length of casing 
above sand as seen in this picture was measured at 5.80 m (19.0 ft) during August 2013 
suggesting approximately 5 meters of erosion vertically. 

The well on the left in Figure 8 is believed to be TH#28 which is reported to be located at 
E246711, N 4859682, UTM Zone 21. The elevation of the top of casing of TH#28 was also 
reported to be 7.3m (23.90 ft) AMSL in 1971. Test holes #25 and #28 are shown in Figure 17 of 
the report (Hennigar 1976). 

The remaining four wells along Profile 2 could not be located during the August 2013 
reconnaissance of the island. 

3.4 Existing Groundwater Monitoring Wells 

A number of monitoring wells were installed in the vicinity of the Main Station and the West Light 
during 2008 to 2011. These wells were located and constructed as part of a groundwater 
contamination project carried out by Stantec Consulting for Public Works Canada. The report 
dated 2010 by Stantec on the results of the study was reviewed to assess the suitability and 
integrity of monitoring wells to serve as a water quality monitoring well for natural ambient 
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groundwater quality. It appeared that contamination at the two sites may influence local 
groundwater quality to the point that their value for natural groundwater quality monitoring would 
be compromised. In addition the small diameter of wells poses a constraint to the installation of 
the type of pressure transducers currently in use for monitoring water level fluctuations in the 
Groundwater Observation Well Network. 

 

Figure 9. One of the monitoring wells installed with a sample tube for collecting water quality 
samples during the groundwater contamination study. 

3.5 Surficial Water Bodies 
A number of ponds were observed on the island during the August 2013 field reconnaissance. 
Some of the ponds in the interior of the island appear to be perennial fresh water ponds that are 
protected from high ocean tides and storm surges. These ponds attract and sustain wildlife, 
including horses and nesting birds. Figure 10 shows a fresh water pond behind the south dune 
system between the Main Station and the West Light. The fresh water ponds also support lush 
fresh water vegetation which is good fodder for the horses as shown in Figure 10. 
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Figure 10. A perennial fresh water pond. 

Other ponds observed on the island are near the beach, not protected by a dune system, and 
are subject to periodic intrusion of salt water from high tides and/or storm surges. These ponds 
remain salty/brackish after the influx of salt water until the salinity is gradually reduced by fresh 
water recharging the ponds from precipitation. Figure 11 shows a pond near the South Beach 
which is inundated with periodic influxes of salt water. The water level in this pond is low as 
shown by the exposed sand between the water line and the grass line. The dark soil in this 
picture is organic matter that may have reduced the hydraulic conductivity of the bottom of the 
pond to the extent that the pond is actually a ‘perched water table’. A number of ponds on the 
island are suspected to be perched water above the fresh groundwater lense under the island. 
Other pictures of ponds are included in Appendix A. 

 

Figure 11. An occasional fresh/salt water pond. 
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The reconnaissance fieldwork conducted in August was carried out during a period when the 
precipitation was approximately 20% lower than the normal. The long term mean and 2013 
precipitation as recorded on Sable Island are plotted and shown in Figure 12. This lower amount 
of precipitation as well as the latter part of the growing season is reflected in the lower pond 
levels observed while on the island, as seen in Figure 11. 

 

Figure 12. Precipitation as recorded on Sable Island. 

4.0 WATER QUALITY MONITORING 

4.1 Previous Work 

As part of the ‘Water Resources and Environmental Geology’ study of Sable Island during the 
1970s, a water sampling program of both surface and ground waters was carried out. A total of 
84 samples, from 41 different sites, were collected and analyzed for general chemistry. Twelve 
samples were collected from eleven ponds, while 72 samples were collected from 30 wells on 
the island. A trilinear plot of the chemistry analyses is shown in Figure 24 of Hennigar, 1976. 
The analyses reported for these samples are also listed in Appendix E of the report.  

In summary, the surface water plots indicate that the water is strongly sodium, potassium, and 
chloride rich water with a deficiency in calcium, sulphate, carbonate, and bi-carbonate. The plot 
also shows that the groundwater chemistry is very similar. Unsurprisingly, the quality of pond 
water varied greatly, ranging in total dissolved solids from 78 to 34,000 milligrams per litre 
(mg/L). As a comparison, total dissolved solids measured in inland pond samples ranged from 
78 to 200 mg/L. The pond with the highest chloride value, reported as 16,500 mg/L, was from a 
sample collected in a pond at UTM, Zone 21 E246686, N4859680 near the old No.3 Life Station 
and at the East end of the former Lake Wallace. An indicator of fresh/salt water ponds is the pH. 
Brackish/salt water ponds typically show a pH of 8.0 or higher, whereas the pH of fresh water 
ponds is in the range of 4.4 to 6.8.  
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4.2 Sample Collection During August 2013 

As part of the drinking water supply monitoring program for the Main Station, water samples 
were collected for standard water analyses, metal scan, and coliform bacteria count. The water 
supply is shown in Figure 13 and its location is given in Appendix A. Two samples were 
collected: one at the source as a raw water sample; the other in the kitchen of the staff house as 
a treated water sample. Samples were collected at 1600 hours on August 27, 2013, stored in a 
cooler with ice packs, and delivered to AGAT Laboratories in Dartmouth at 0840 on August 28. 
The temperature at delivery to the lab was recorded as 6 degrees C. 

 

Figure 13. Main Station Water Supply. 

While on-site, Parks Canada personnel were familiarized with the fresh/ground water systems, 
results of the past use of snow fencing to repair beach, spit, dune erosion, and collected 
samples of raw water and treated water for general chemistry, metals, and bacteria analyses. 
The pump house requires semi-annual removal of sand from around the building. 

4.3 Water Quality Results 
The results of the Standard Water Analyses, as reported by AGAT Labs are shown in Tables 1 
and 2. The only atheistic values of the raw water sample that do not meet the Guidelines for 
Canadian Drinking Water Quality are pH, iron, and manganese. 
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Table 1. General Chemistry of Water from Main Well. 

PARAMETER Sample Reference 

(mg/L) Raw Water Treated Water GCDWQ 
1 

Sodium 21.4 26.7 ≤200   AO 2 
Potassium 1.3 0.5 --- 3 
Calcium 2.7 <0.1 --- 
Magnesium 3.3 <0.1 --- 
Carb. Alkalinity (CaC03)  <10 <10 --- 
Sulphate 8 8 <500   AO 
Chloride   55 45 ≤250  AO 
Reactive Silica (SiO2) 5.3 5.1 --- 
Ortho-Phosphate   0.01 <0.01 --- 
Phosphorous as P <0.01 <0.01 --- 
Nitrite  as N <0.05 <0.05 3.2  MAC 4 

Nitrate + Nitrite (as N) <0.05 <0.05 --- 
Nitrate as N   <0.05 <0.05 10  MAC 
Ammonia as N   0.05 0.03 --- 
Colour (TCU) <5 <5 ≤15  AO 
Total Organic Carbon <0.5 <0.5 --- 
Turbidity (NTU) 1.0 0.6 < 5  AO 
Conductance (µs/cm) 228 225 --- 
pH 5.92 5.95 6.5 –8.5  AO 
Hardness(as CaCO3) 20.3 0 --- 
Bicarb. Alkal. (CaC03)  <5 <5 --- 
Langelier Index @4C -4.86 -6.25 --- 
TDS 93 81 500  AO 

Notes:     1. Health Canada, 2008. Guidelines for Canadian Drinking Water Quality. 
2. AO = Aesthetic Objective. 
3. --- Denotes no guideline established. 
4. MAC = Maximum Allowable Concentration. 
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Table 2. Metals in Groundwater From Main Well. 

PARAMETER 
(µg/L) 

Sample 

GCDWQ 
1
 Raw Water Treated Water 

Aluminum 428 20 --- 2 

Antimony <2 <2 6  IMAC 3 

Arsenic 2 <2 10 IMAC 
Barium 10 <5 1000 MAC 4 

Beryllium <2 <2 --- 
Bismuth <2 <2 --- 
Boron 18 17 5000 
Cadmium 0.017 <0.017 5 MAC 
Chromium <1 <1 50 MAC 
Cobalt <1 <1 --- 
Copper 4 238 ≤1000 AO 

Iron 899 <50 <300 AO 
Lead 4 1.7 10 IMAC 
Manganese 13 <2 <50 
Molybdenum <2 <2 --- 
Nickel <2 <2 --- 
Selenium <1 <1 10 IMAC 
Silver <0.1 <0.1 --- 
Strontium 27 <5 --- 
Thallium <0.1 <0.1 --- 
Tin <2 <2 --- 
Titanium <2 <2 --- 
Uranium 0.2 <0.1 20 IMAC 
Vanadium 3 <2 --- 
Zinc 17 18 <5000 AO 

Notes:     1. Health Canada, 2008. Guidelines for Canadian Drinking Water Quality. 
2. ----- Denotes no guideline established. 
3. IMAC = Interim Maximum Allowable Concentration. 
4. MAC = Maximum Allowable Concentration. 
 

The water treatment system at the pump house has reduced the iron and manganese values to 
below the drinking water guidelines. The pH of the raw water was reported as 5.92, and for the 
treated water as 5.95. A Langelier Index (@4C) of  -6.25 indicates aggressive and corrosive 
water. Both samples indicated total coliform bacteria, and E-Coli bacteria counts as less than 
one (<1). All metals meet the drinking water guidelines in the sample of treated water sample as 
reported by AGAT Labs. 

5.0 SUMMARY OF FINDINGS 

The following is a summary of findings from the reconnaissance work carried out on Sable 
Island during August 2013: 

1. Significant changes in the landscape of the island compared to the 1970s were noted. 
The areas of most observed changes were near the Old Mobil Base Camp on the West 
Spit and in the Green Plains. 

2. Most of the exploratory test holes drilled in 1971 could not be located because of sand 
accumulations to the extent of several meters or more. 
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3. Two of the three former groundwater observation wells that were installed and 
instrumented during the early 1970s by Nova Scotia Environment were located, but were 
found to be inoperable as monitoring wells. 

4. Implementation of a groundwater observation well network, for monitoring water levels 
and quality, requires new, proper well construction and instrumentation installation with 
digital pressure transducers.  

5. Operation of a groundwater observation well network will require regular well 
maintenance and monitoring of instrumentation operation on a regular schedule.  

6. A program will be required to assure the wells are functioning and easily located for 
access, servicing, and data retrieval. 

6.0 RECOMMENDATIONS 

The following recommendations are made for establishing and operating a groundwater 
observation well network on Sable Island. 

1. New wells should be constructed and instrumented to implement a new groundwater 
observation well network for monitoring water levels and quality. 

2. A dedicated observation well maintenance and monitoring program will be required to 
assure the wells are functioning and easily accessed for servicing. 

3. New groundwater observation wells should be located in the area of the Main Station 
water supply and in the Green Plains. 

4. The hydrogeologic setting of a selected number of ponds should be investigated to 
determine their status as perched, or water table, ponds. 

7.0 CLOSING STATEMENT 

This report has been prepared for the sole benefit of Parks Canada, Rae-Anne LaPlante, and 
Friends of Sable Island. Any use which other parties make of this report and the data therein, or 
any reliance on decisions made based on it, is the responsibility of such other parties. Terry W. 
Hennigar WATER Consulting accepts no responsibility for damages, if any, suffered by any 
other party as a result of decisions made or actions based on this report. The information and 
conclusions contained in this report are based upon work undertaken by trained professional 
and technical staff in accordance with generally accepted engineering and scientific practices 
current at the time the work was performed. Conclusions presented in this report should not be 
construed as legal advice. 
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This is an inland fresh water pond that is well protected by the dune system along the south 
beach. The water level is low at this time of year (August 25). It is unknown whether this water is 
perched by the organic material under the pond, or whether it represents the water table in the  
sand aquifer system underlying the major portion of Sable Island.  
 

 
 
This pond is believed to be one of the fresh/brackish ponds that periodically receive large 
influxes of salt water from high tides and/or storm surges. The elevation difference between the 
water level and the high water mark was measured to be approximately 1.7m (5.5 feet). The 
organic material (dark colour) may be creating a hydraulic barrier at this site giving rise to a 
perched water level of the pond above the water table in the underlying aquifer system.  
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This pond, with the thick layer of organic material ringing it, may also be a perched water table.  
 

 
A sample of thick peat, the type which if underlying a pond, could be enough to result in a 
perched water table in a fresh water, and /or a brackish water, pond.  
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Blow outs in the dune system along the north shore of the Green Plains. These are new 
landscape features since the 1970s. 
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APPENDIX  B 
 

Laboratory Analytical Results 
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CERTIFICATE OF ANALYSIS

AGAT WORK ORDER: 13X752253
PROJECT NO: 13-1207
CLIENT NAME: TWH WATER CONSULTING
ATTENTION TO: Terry Hennigar
DATE RECEIVED: Aug 28, 2013
DATE SAMPLED: Aug 27, 2013
DATE REPORTED: Sep 06, 2013

PACKAGE INFORMATION:

Work Sheet Name Sample TypeGuideline / Standard Package Name

X01 Water          Total Coliforms and E.coli (MPN)
X02 Water          Standard Water Analysis + Metals (Total) 
X03 Water          TKN,TP

Total Coliforms and E.coli (MPN)

Sample Description

MAIN 

WELL 

RAW

MAIN 

WELL 

TREATED

Date Sampled 08/27/201308/27/2013

Parameter Unit G / S RDL 4692825 4692827

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

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard
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Standard Water Analysis + Metals (Total) 

Sample Description

MAIN 

WELL 

RAW

MAIN 

WELL 

TREATED

Date Sampled 08/27/201308/27/2013

Parameter Unit G / S RDL 4692825 4692827

pH 5.92 5.95
Reactive Silica as SiO2 mg/L 0.5 5.3 5.1
Chloride mg/L 1 55 45
Fluoride mg/L 0.1 <0.1 <0.1
Sulphate mg/L 2 8 8
Alkalinity mg/L 5 <5 <5
True Color TCU 5 <5 <5
Turbidity NTU 0.1 1.0 0.6
Electrical Conductivity umho/cm 1 228 225
Nitrate + Nitrite as N mg/L 0.05 <0.05 <0.05
Nitrate as N mg/L 0.05 <0.05 <0.05
Nitrite as N mg/L 0.05 <0.05 <0.05
Ammonia as N mg/L 0.03 0.05 0.03
Total Organic Carbon mg/L 0.5 <0.5 <0.5
Ortho-Phosphate as P mg/L 0.01 <0.01 <0.01
Total Sodium mg/L 0.1 21.4 26.7
Total Potassium mg/L 0.1 1.3 0.5
Total Calcium mg/L 0.1 2.7 <0.1
Total Magnesium mg/L 0.1 3.3 <0.1
Total Phosphorous mg/L 0.02 0.05 <0.02
Bicarb. Alkalinity (as CaCO3) mg/L 5 <5 <5
Carb. Alkalinity (as CaCO3) mg/L 10 <10 <10
Hydroxide mg/L 5 <5 <5
Calculated TDS mg/L 1 93 81
Hardness mg/L 20.3 0
Langelier Index (@20C) NA -4.54 -5.93
Langelier Index (@ 4C) NA -4.86 -6.25
Saturation pH (@ 20C) NA 10.5 11.9
Saturation pH (@ 4C) NA 10.8 12.2
Anion Sum me/L 1.72 1.44
Cation sum me/L 1.45 1.19
% Difference/ Ion Balance (NS) % 8.3 9.5
Total Aluminum ug/L 5 428 20
Total Antimony ug/L 2 <2 <2
Total Arsenic ug/L 2 2 <2
Total Barium ug/L 5 10 <5
Total Beryllium ug/L 2 <2 <2
Total Bismuth ug/L 2 <2 <2
Total Boron ug/L 5 18 17
Total Cadmium ug/L 0.017 0.017 <0.017
Total Chromium ug/L 1 <1 <1
Total Cobalt ug/L 1 <1 <1
Total Copper ug/L 1 4 238
Total Iron ug/L 50 899 <50
Total Lead ug/L 0.5 4.0 1.7
Total Manganese ug/L 2 13 <2
Total Molybdenum ug/L 2 <2 <2
Total Nickel ug/L 2 <2 <2
Total Selenium ug/L 1 <1 <1
Total Silver ug/L 0.1 <0.1 <0.1
Total Strontium ug/L 5 27 <5
Total Thallium ug/L 0.1 <0.1 <0.1
Total Tin ug/L 2 <2 <2
Total Titanium ug/L 2 <2 <2
Total Uranium ug/L 0.1 0.2 <0.1
Total Vanadium ug/L 2 3 <2
Total Zinc ug/L 5 17 18

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

Sample Description

MAIN 

WELL 

RAW

MAIN 

WELL 

TREATED

Date Sampled 08/27/201308/27/2013

Parameter Unit G / S RDL 4692825 4692827

Total Kjeldahl Nitrogen as N mg/L 0.4 <0.4 <0.4
Total Phosphorous as P mg/L 0.03 0.07 <0.03

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

Parameter Batch Sample Id Dup #1 Dup #2 RPD

Method 

Blank

Reference 

Material Lower Upper 

Method 

Blank Spike Lower Upper 

Matrix 

Spike Lower Upper 

Standard Water Analysis + Metals (Total) 

pH 4692670 8.11 8.13 0.2% < 117% 80% 120% NA 80% 120% NA 80% 120%
Reactive Silica as SiO2 1 4691648 11.5 11.4 0.9% < 0.5 99% 80% 120% 80% 120% 100% 80% 120%
Chloride 1 4692827 55 55 0.0% < 1 92% 80% 120% 80% 120% 108% 80% 120%
Fluoride 1 4692827 < 0.1 < 0.1 0.0% < 0.1 92% 80% 120% 80% 120% 119% 80% 120%
Sulphate 1 4692827 13 13 0.0% < 2 115% 80% 120% 80% 120% 119% 80% 120%
Alkalinity 4692670 103 92 10.4% < 5 94% 80% 120% NA 80% 120% NA 80% 120%
True Color 1 4692694 5 5 0.0% < 5 95% 80% 120% 80% 120% 80% 120%
Turbidity 1 4691636 120 119 0.8% < 0.1 99% 80% 120% 80% 120% 80% 120%
Electrical Conductivity 4692670 420 420 0.0% < 1 NA 80% 120% NA 80% 120% NA 80% 120%
Nitrate as N 1 4692827 < 0.05 < 0.05 0.0% < 0.05 94% 80% 120% 80% 120% 112% 80% 120%
Nitrite as N 1 4692827 < 0.05 < 0.05 0.0% < 0.05 86% 80% 120% 80% 120% 107% 80% 120%
Ammonia as N 1 4693032 <0.03 <0.03 0.0% < 0.03 106% 80% 120% 80% 120% 107% 80% 120%
Total Organic Carbon 1 4692675 <0.5 <0.5 0.0% < 0.5 97% 80% 120% 80% 120% 98% 80% 120%
Ortho-Phosphate as P 1 4691648 <0.01 <0.01 0.0% < 0.01 104% 80% 120% 80% 120% 95% 80% 120%
Bicarb. Alkalinity (as CaCO3) 4692670 103 92 10.4% < 5 NA 80% 120% NA 80% 120% NA 80% 120%
Carb. Alkalinity (as CaCO3) 4692670 <10 <10 0.0% < 10 NA 80% 120% NA 80% 120% NA 80% 120%
Hydroxide 4692670 <5 <5 0.0% < 5 NA 80% 120% NA 80% 120% NA 80% 120%

Standard Water Analysis + Metals (Total) 

Total Sodium 9032013 15.1 14.9 1.3% < 0.1 108% 80% 120% 116% 80% 120% 101% 70% 130%
Total Potassium 9032013 2.0 2.0 0.0% < 0.1 111% 80% 120% 109% 80% 120% 107% 70% 130%
Total Calcium 9032013 163 160 1.9% < 0.1 112% 80% 120% 111% 80% 120% 99% 70% 130%
Total Magnesium 9032013 31.6 31.2 1.3% < 0.1 119% 80% 120% 117% 80% 120% 100% 80% 120%
Total Phosphorous 9032013 0.05 0.05 0.0% < 0.02 105% 80% 120% 106% 80% 120% 98% 70% 130%
Total Aluminum 9032013 0.200 0.200 0.0% < 5 120% 80% 120% NA 80% 120% 111% 70% 130%
Total Antimony 9032013 < 0.002 < 0.002 0.0% < 2 100% 80% 120% 100% 80% 120% 108% 70% 130%
Total Arsenic 9032013 < 0.002 < 0.002 0.0% < 2 102% 80% 120% 99% 80% 120% 107% 70% 130%
Total Barium 9032013 0.045 0.044 2.2% < 5 102% 80% 120% 100% 80% 120% 116% 70% 130%
Total Beryllium 9032013 < 0.002 < 0.002 0.0% < 2 108% 80% 120% 100% 80% 120% 113% 70% 130%
Total Bismuth 9032013 < 0.002 < 0.002 0.0% < 2 101% 80% 120% 95% 80% 120% 101% 70% 130%
Total Boron 9032013 0.0239 0.0248 3.7% < 5 104% 80% 120% 96% 80% 120% 119% 70% 130%
Total Cadmium 9032013 0.000030 0.000026 14.3% < 0.017 101% 80% 120% 100% 80% 120% 101% 70% 130%
Total Chromium 9032013 < 0.001 < 0.001 0.0% < 1 106% 80% 120% 106% 80% 120% 109% 70% 130%
Total Cobalt 9032013 < 0.001 < 0.001 0.0% < 1 108% 80% 120% 104% 80% 120% 103% 70% 130%
Total Copper 9032013 0.003 0.003 0.0% < 1 103% 80% 120% 102% 80% 120% 101% 70% 130%
Total Iron 9032013 0.304 0.301 1.0% < 50 106% 80% 120% 106% 80% 120% 117% 70% 130%
Total Lead 9032013 0.0011 0.0007 NA < 0.5 106% 80% 120% 103% 80% 120% 100% 70% 130%
Total Manganese 9032013 0.439 0.427 2.8% < 2 120% 80% 120% 119% 80% 120% 100% 70% 130%
Total Molybdenum 9032013 < 0.002 < 0.002 0.0% < 2 100% 80% 120% 90% 80% 120% 102% 70% 130%
Total Nickel 9032013 < 0.002 < 0.002 0.0% < 2 105% 80% 120% 101% 80% 120% 102% 70% 130%
Total Selenium 9032013 < 0.001 < 0.001 0.0% < 1 103% 80% 120% 98% 80% 120% 112% 70% 130%
Total Silver 9032013 < 0.0001 < 0.0001 0.0% < 0.1 102% 80% 120% 100% 80% 120% 100% 70% 130%
Total Strontium 9032013 0.509 0.513 0.8% < 5 98% 80% 120% 96% 80% 120% 102% 70% 130%
Total Thallium 9032013 < 0.0001 < 0.0001 0.0% < 0.1 100% 80% 120% 97% 80% 120% 104% 70% 130%
Total Tin 9032013 < 0.002 < 0.002 0.0% < 2 102% 80% 120% 102% 80% 120% 106% 70% 130%
Total Titanium 9032013 0.011 0.011 0.0% < 2 103% 80% 120% 101% 80% 120% 121% 70% 130%
Total Uranium 9032013 0.0010 0.0010 0.0% < 0.1 96% 80% 120% 94% 80% 120% 109% 70% 130%
Total Vanadium 9032013 < 0.002 < 0.002 0.0% < 2 107% 80% 120% 104% 80% 120% 107% 70% 130%
Total Zinc 9032013 0.0085 0.0081 4.8% < 5 113% 80% 120% 119% 80% 120% 109% 70% 130%

TKN,TP

Total Kjeldahl Nitrogen as N 1 4692825 <0.4 <0.4 0.0% < 0.4 104% 80% 120% 80% 120% 86% 80% 120%
Total Phosphorous as P 1 4692825 0.07 0.06 15.4% < 0.03 99% 80% 120% 80% 120% 98% 80% 120%


