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HYDROGEOLOGICAL ASSESSMENT 
EMBRUN WELL HEAD MONITORING PROGRAM 

2004 ANNUAL REPORT 

1.0 INTRODUCTION 

The following document presents a Hydrogeological Assessment of the Embrun 
Well Head Monitoring Program for the year of 2004. The program consisted of 
both sampling by the Township and bi-annual sampling by Sauriol Environmental 
Inc. 

The Embrun well site is located on Part Lot A, Concession 4 in Township of 
Russell is operated under the Certificate of Approval # 7-0226-93-958. The 
monitoring program for 2004 consists of one production well, eight monitoring 
wells, and two residential wells. The photo on the cover page shows the site as 
flown over by the author on November 12,2004. 

1 .I Objectives 

The primary objective of the year 2004 Hydrogeological Assessment of the 
Embrun Well Head Monitoring Program is to ensure the productivity and 
protection of the production well and of the aquifer. Specifically, this is done by 
providing an interpretation of the monitoring data collected in 2004, including a 
detailed review of aquifer hydraulics and an assessment of the transient and 
spatial changes to the well water quality. 

1.2 Review of Past Surveys 

The following subsection provides a brief review of the history and any 
environmental liabilities attached to the Embrun Wells, based on previous 
hydrogeological assessments (i.e. Robinson Consultants Inc. 2000 2001 & 2002 
Annual Reports; SEI 2003). A map of the study site, showing the relation of the 
study site to the Village of Embrun, is provided in Figure 1. The site plan, 
showing the locations of the current production well, monitoring piezometers, and 
residential wells as of the time of this reporting, is illustrated in Figure 2. It also 
includes the approximate location of Robinson 2000 piezometers. 

The Embrun production well is situated in an aquifer that consists of a buried 
glacio-fluvial deposit (buried esker core) made of granular materials and flanked 
by outwash sands and marine clays. The buried deposit is indicated in Figure 2 
by the light grey shaded area. Groundwater velocities in previous reports were 
estimated to be 4mlyr; however more recent estimates indicated a range of 
groundwater velocities at about 20 mlyr in the outwash sands and in excess of 
500 mlyr along the buried esker core (ref. SEI Dec 2004 Preliminary 
Hydrogeological Assessment; Screening of Landfill Operation Alternatives - 
Russell WDS). 



The Russell WDS is located to the Northwest of the Embrun production well. The 
direction of groundwater flow from the landfill is to the East i.e. towards the 
aquifer. The Landfill is monitored by the Township and annual reports are 
produced to monitor the impact of the landfill groundwater (separate report). The 
landfill is noted to currently be impacting the groundwater in the localized area of 
the landfill. 

The Dore pit is located to the South of the Embrun production well. The activities 
at the pit consist of sand and gravel extraction that requires the use of heavy 
equipment. Two 500 gal fuel tanks within a concrete spill containment area were 
located onsite to fuel the heavy equipment. The 2002 annual report noted some 
50 gal drums of unknown contents and some derelict equipment. The ongoing 
activities and storage of fuel at this site remain of concern should there be an 
accident due to the proximity of the pit to the production well and the high 
groundwater flows in the aquifer. 

Other environmental concerns for this site include a manure pit to the West of the 
production well and the application of road salt on Township Roads. The nearby 
manure pit is reported to be concrete lined to prevent leakage. Past estimates of 
the impacts of the road salts on the local groundwater showed low 
concentrations of Sodium, Chloride, and Calcium. 

In nearby controlled piezometers, past reports compared measured 
concentrations to Ontario Drinking Water Standards (DWS) and some 
parameters such as Aluminium, Hardness, Manganese, Iron, TDS, and Sulphate 
were noted to exceed the DWS. The highest concentrations have tended to be at 
monitoring piezometers PZ13 and PZ16. No concentrations of petroleum 
hydrocarbons (BTEXs) were detected in the production well in 2002. 

The 2003 annual report indicated that Iron and Manganese exceeded their 
aesthetic objectives of the DWS at selected stations. From the VOC scan, 
Ethylbenzene was detected in PZ16. 



2.0 ACTIVITIES (2004) 

A number of activities were undertaken in 2004 to address the hydrogeological 
items of concern for the Embrun Well Head Monitoring Program. SEI field staff 
measured static water levels and collected groundwater samples in the summer 
and fall at monitoring piezometers (PZ8, PZ13, PZ16, PZ18, PZ27, PZ28, PZ29, 
and PZ30) and two residential wells (Patenaude and Schoeni). Township staff 
collected samples from the primary production well. Subsections 2.1 - 2.3 
provide a summary of monitoring activities undertaken in 2004 at the Embrun 
Wells. 

2.1 Hydraulic Monitoring by SEI 

SEI personnel measured static water levels at groundwater monitoring 
piezometers for both sampling runs in summer and fall 2004. The summer 
monitoring event took place on the July 6 and 7, 2004 and the fall monitoring 
event took place on the December 16, 2004. The water levels of the eight 
monitoring piezometers were measured. Water level measurements were not 
made at the residential wells. From the water level measurements and the known 
top of well elevations, groundwater table elevations were calculated for all 
stations (Table 1). Also included in Table 1 are water level measurements for 
spring and fall in 1998, 2000, 2001, 2002 and 2003. Station PZ-13 was not 
sampled in Dec 2004. 

2.2 Groundwater Quality Monitoring by SEI 

SEI staff conducted two groundwater monitoring events, in summer and fall of 
2004 at the Embrun Well Site. Samples were collected from the eight monitoring 
piezometers (PZ8, PZ13, PZ16, PZ18, PZ27, PZ28, PZ29, and PZ30) and two 
residential wells (Schoeni and Patenaude). The Dore Pit was also sampled in 
2004. 

The monitoring piezometers were sampled after water level measurements were 
made. The stations were pumped with a portable submersible pump, and purged 
at about 19 litres per minute (5 gallmin) for 30 minutes. The samples were then 
collected in supplied bottles from Accutest Laboratories Ltd. All samples were 
subsequently submitted to Accutest Labs for analysis. 

Samples were analyzed for pre-specified parameters, including CI, TDS, 
Conductivity, Fe, Mn, Na, Ba and B, as outlined in the Terms of Reference. 
Selected stations located nearby the production well were also tested for BTEX 
as some parameters were detected in the past. The laboratory results from 
Accutest Labs are included in Appendix A, which also includes the field 
measurements presented in Table A-I. Figure 2 illustrates the approximated 
location of production well, monitoring piezometers, and residential wells that are 
located at the Embrun Well site. 



2.3 Township Monitoring 

Township personnel collected water samples from the Embrun production well 
throughout 2004. The data supplied by the Township is presented Appendix B. 
Monthly data was submitted for the parameters of Colour, pH, Temperature, Iron, 
Manganese, Turbidity, and Hydrogen Sulphide. The average monthly raw water 
flows for 2004 were also provided by the Township. 

2.4 Faulty Stations 

It was noted that stations PZ 29 and 30 along Catherine Road, are damaged 
(absence of the 2-inch diameter PVC pipe), have silted up, and may not yield 
representative formation sampling results. Station PZ29 is a shallower 
piezometer (6m) compared to PZ30 (I lm), and both locations along the road 
right-of-way may partly explain the consistent more mineralized contents of 
PZ29. As part of the exhaustive hydrogeological investigation planned for 2005 at 
the nearby municipal waste disposal site, consideration should be given to the 
sounding of these two stations, and possibly abandonment and replacement 
farther on the edge of the road allowance. 



3.0 INTERPRETATION 

3.1 Hydraulic Monitoring by SEI 

A summary of the Potentiometric Elevations (P.E.) calculated for all measured 
wells is provided in Table 1. Figure 3 presents the transient trends observed from 
water table elevation data for the monitored piezometers. Water levels in 2004 
were similar to levels measured in the past. The seasonal groundwater recharge 
can be seen from the elevated water levels measured in the spring of each year 
when compared to levels measured in the fall. The measured seasonal water 
levels at each well have generally fluctuated over a range of 1.5 m over the last 6 
years, and the measured potentiometric elevations fall between the elevations of 
67.5 m and 71 m. There is no evidence of depletion of the aquifer. 

The spatial distribution of groundwater levels measured in the summer of 2004 
are presented in Figure 4. The conceptual model displays an estimate of possible 
gradients based on the data collected. The depressed potentiometric elevation of 
the water table is attributed to pumping activities at the production well and 
illustrates the capture zone as well as the converging flow field at Dore Lake, with 
a man made stream discharge outlet to Little Castor River. 

3.2 Groundwater Quality of Production Well 

The Annual Summary of Raw Water Flows for 2004 was compared to the same 
from 2003. Although there are two wells available, only PW-2 is in operation at 
the Embrun well head. The total amount of water used in 2004 decreased slightly 
from 903,180 to 902,880 m3, compared to 2003. 

Groundwater quality was obtained from the Embrun production well in 2004 and 
is provided in Appendices A & B, with the monthly average water flows. The data 
was compared to the Drinking Water Standards (DWS; Reg 169103). Raw water 
quality was shown to exceed DWS for TDS, lron and Manganese. It is noted that 
these parameters have Aesthetic Objectives (AO) under DWS. For the raw 
water, both lron and Manganese exceeded the DWS for every month with an 
average Fe of 2.61 mglL and an average Mn of 0.396 mg/L. lron and Manganese 
concentrations measured at the production well in 2004 are similar to past 
concentrations measured at the production well and nearby piezometers PZ16 
and PZ18. Fe and Mn elevated concentrations are likely due to a solubility shift 
caused by oxygenated water recharging via the Dore pit. 

Bacteriological surveys were completed weekly by the Municipality in 2004. 
These were tested for both total and fecal coliform (E.Coli.). No fecal coliform 
bacteria was detected in the raw well water. Only one event out of 52 surveys 
found samples with total coliform between 1 and 100 counts. 



Treated water show Fe and Mn concentrations of 0.04 and 0.007 mglL 
respectively, confirming the effectiveness of the treatment system at the plant. 
Treated well water was shown to exceed DWS for TDS (616 mg1L) and Hardness 
(478 mg1L). Elevated TDS and Hardness concentrations are likely due to 
proximity of the dewatering well and possible upconing from the underlying 
bedrock aquifer. 

3.3 Groundwater Quality of the Well Head 

3.3.1 Comparison to DWS 

In 2004, several monitoring stations (PZ13, PZ16, PZ18, and PZ29) were found 
to exceed the Drinking Water Standards (DWS; Reg 169103) for lron and 
Manganese. It is noted that these parameters have only Aesthetic Objectives 
(AO) under DWS. The concentrations of other metals and inorganic parameters 
are either below the detection limit of the laboratory or well below the Maximum 
Acceptable Concentration (MAC) specified in the DWS, and are not of concern. 
Concentrations of Volatile Organic Compounds (VOC's) were detected in the 
summer of 2004 at PZ16. Elevated concentration of Ethylbenzene was reduced 
from 3.2 (2003) to 0.8 uglL (2004), which is below the DWS of 2.4 ug1L. VOCs 
were not detected in the production well nor in the nearby Dore pit. Because of 
the location of PZ16 nearby a possible source of hydrocarbons (Dore Pit), VOCs 
should be monitored in the future. 

The monitoring piezometers PZ28 and PZ29 appear to be slightly impacted by 
surface runoff. Contrary to 2003, there was no nitrate detected in these two 
stations during 2004. 

3.3.2 Transient and Spatial Analysis 

The concentrations of Barium, Boron, Iron, Manganese, Chloride, Total 
Dissolved Solids and Sodium are provided at the production well, PZ16 and 
PZ18 in the summer and fall from 2000 to 2004 (Tables 2A to 2C). The transient 
trends of selected parameter concentrations vs. time are presented in Figures 5A 
to 5C. These show that that measured parameters are constant with time. 

The spatial distribution of concentrations of Chloride, TDS and lron are 
expressed as conceptual models of concentration gradients in Figures 6A to 6C. 
Chloride concentrations vary spatially from 10 to 30 mg1L with a maximum 
concentration at the Marionville Road. TDS exhibits a similar distribution, with a 
range of 200 to 600 mg/L. Road salting is suspected as the likely cause for these 
elevated parameters. lron shows a range of 0.1 to 2.3 mg/L with its spatial 
maximum near the production well. Manganese (not mapped) also exhibits a 
similar behaviour. This is likely caused by the presence of the nearby Dore Pit. 



4.0 CONCLUSIONS 

Overall the water quality measured at the site was good and the results of the 
samples do not suggest significant imminent threat to the production or quality of 
the water from the Embrun production well. 

Water levels were measured in the summer and fall of 2004 at eight monitoring 
piezometers. Water levels of these piezometers were found to be similar to 
historical water level measurements and water levels at individual wells have 
fluctuated by about 1.5 m over the last six years. In the buried esker aquifer, 
shallow groundwater flow is southward in the North and northward in the South. 
This converging flow field, in addition to the "fan shapen of the deposit, 
contributes to the great production of the Embrun well head. The total amount of 
raw water consumed in 2004 was less than the amount used in 2003. 

Eight monitoring piezometers and two residential wells were sampled in the 
summer and fall of 2004. The samples were analyzed for selected parameters 
specified in the Terms of Reference. There were no health related exceedences 
of the DWS noted in any of the samples of 2004. There were several 
exceedences of Aesthetic Objectives of DWS by the parameters of TDS, Iron 
and Manganese, near the well head. 

A detected concentration of ethylbenzene (VOC) was noted at PZ16 in 2004. 
PZ16 is directly down-gradient of the Dore pit. Further sampling confirmed the 
absence of BTEX component in the production well water as well in the Dore Pit. 

Transient analysis of groundwater quality indicates steady hydrogeochemistry at 
the well head. Elevated mineral contents (CI and TDS) appear to peak at the 
Marionville Road. 

It was noted that stations PZ 29 and 30 along Catherine Road, are damaged. 



4.1 Recommendations 

1. For future monitoring events, water level measurements should be 
made prior to any pumping activities in production well. 

2. Continue the monitoring of ethylbenzene near PZ16. BTEX should be 
analyzed at PZ16, production well and Dore Lake water in 2005. 

3. Obtain logs and integrate the Robinson's piezometers located to the 
north and west of the well head. Measure Spring (May) and Fall 
(October) depth to water level survey in PZ8, PZ13, PZ16, PZ 18, 
PZ27, PZ28, PZ29, PZ30, 00-1, 00-2, 00-3 and 00-4. 

4. Listing of parameters for the analysis of the common groundwater 
quality indicator should include Chloride, Total Dissolved Solids, and 
Sodium (plus Ba, B, Fe and Mn). 

5 .  Consideration should be given to the sounding and possibly 
abandonment and replacement farther on the edge of the road 
allowance. 





Notes: 
- 2000 to 2002 data taken from Tables, Embrun Well Monitoring Program, 2002 Annual Report by Robinson Consultants Inc. 
- Bold indicates that measured parameters exceeds Ontario Drinking Water Standard (ODWS) 

Notes: 
- 2000 to 2002 data taken from Tables, Embrun Well Monitoring Program, 2002 Annual Report by Robinson Consultants Inc. 
- Bold indicates that measured parameters exceeds Ontario Drinking Water Standard (ODWS) 

-- 

Notes: 
- 2000 to 2002 data taken from Tables, Embrun Well Monitoring Program, 2002 Annual Report by Robinson Consultants Inc. 
- Bold indicates that measured parameters exceeds Ontario Drinking Water Standard (ODWS) 
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ANNUAL SUMMARY - RAW WATER FLOWS 

WATER WORKS NAME: 
YEAR: 
SERVICED POPULATION: 
DESIGN CAPACITY: 

EMBRUN VVTP 
2004 

5145 
6000 

WELL #I NOT IN OPERATION 
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ANNUAL SUMMARY - RAW WATER BACTERIOLOGICAL DATA 

WATER WORKS NAME: 
YEAR: 
SERVICED POPULATION: 
LABORATORIES WHICH PERFORMED ANALYSES: 

EMBRUN 
2004 
5145 

ACCUTEST LABORATORIES 



APPENDIX C 

PROPOSED WORK PLAN (2005) 
EMBRUN WELL MONITORING PROGRAM 



YEAR 2005 

Objectives: 
Continued monitoring the hydraulics and water quality of aquifer with the 
Embrun Well Monitoring Program. 

Hydraulics: 
9 Obtain logs and integrate the Robinson's piezometers located to the 

north and west of the well head 
9 Measure Spring (May) and Fall (October) depth to water level 

survey in PZ8, PZ13, PZ16, PZ 18, PZ27, PZ28, PZ29, PZ30, 00-1, 
00-2, 00-3 and 00-4. 

P Analyze spatial and transient water level trends 

Water Quality: 
9 Collect water quality samples at PZ8, PZ13, PZ16, PZ 18, PZ27, 

PZ28, PZ29, PZ30, 00-1, 00-2, 00-3 and 00-4. both Patenaude and 
Schoeni residences in the spring and fall. Analyze for parameters of 
CI, TDS, Ba, B, Fe, Mn and Na). 

9 Run BTEX + TPHs gas and diesel in PZ16 production well and Dore 
Lake water to firm up the concentration trend 

P Analyze spatial and transient water quality trends. 

Option: 
Consideration should be given to the sounding and possibly abandonment 
and replacement of PZ 29 and 30, farther on the edge of the road 
allowance of Catherine Road. 


