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EXECUTIVE SUMMARY 

Waterline Resources Inc. (Waterline) was retained by Glennstar Builders Group (Glennstar) to 
prepare a groundwater development assessment in support of the proposed DeGraff Built 
Green Resort recreational vehicle (RV) development.  The development proposes to redefine 
the existing 112 site campground into a 500-Lot RV resort.  The projected seasonal water 
demand for the Resort operation is estimated by the developer to be 100 m3/day, and a total of 
14,000 m3/year for recreational vehicle use.  This projected water demand is based on 
maximum occupancy and a seasonal use of 140 days for the Resort.   
 
 
Waterline completed a 24 hour aquifer test on the existing campground well (AENV No. 
0275052) on March 13, 2007.  During the aquifer test, water levels were monitored in the 
production well and an observation well (AENV No. 0242251) using automated level recorders 
and dataloggers. The production rate was fixed at 49.5 m3/day (7.6 Igpm) for the 24 hour aquifer 
test.  Based on an analysis of the water level data, a theoretical 20-year safe yield (Q20) of 57.3 
m3/day (8.8 Igpm) is calculated for the production well,   
 
Based on the evaluation of the aquifer hydraulic properties, the sustained production from 
multiple wells located within the Resort should easily exceed the 100 m3/day seasonal 
requirement of the proposed Resort development. The range in single well yield is defined 
within the long-term yield range, 22.7 to 113.7 L/min (5 to 25 Igpm), mapped for wells located 
within the study area (Le Breton, 1971).   
 
The assessment of potential impact on local aquifers only considers present resource utilization 
and utilization proposed for the Resort development.  This conclusion assumes that existing and 
proposed users do not over-exploit the groundwater resource by excessive short-term use and 
maintain consumption within the residential water needs as presented in the Provincial 
Guidelines. 
 
The groundwater chemistry of the shallow aquifer is characterized as sodium-bicarbonate water, 
with a total dissolved solids (TDS) concentration in the order of 500 to 1000 mg/L.  The 
groundwater is considered potable in Alberta. The groundwater sampled from the production 
well exceeds the Guideline for Canadian Drinking Water Quality (GCDWQ, 2004) Aesthetic 
Objective (AO) for TDS, pH and sodium.  



GROUNDWATER DEVELOPMENT ASSESSMENT  WL07-1222 
DeGraff Built Green Resort  March 29, 2007  
SE-22-041-28-W4M, Gull Lake, Alberta  Page ii 
 

Y:\2007 PROJECTS\WL071222 De Graff's Campground License Water Supply\DeGraff Groundwater Assessment 
Report (SF Review).doc 

 
TABLE OF CONTENTS 

 
PAGE 

EXECUTIVE SUMMARY ............................................................................................................... I 

1.0 INTRODUCTION..................................................................................................................... 1 

2.0 OBJECTIVES AND SCOPE OF WORK................................................................................. 1 

3.0 RESORT WATER ALLOCATION .......................................................................................... 1 

4.0 REGIONAL GEOLOGY AND HYDROGEOLOGY ................................................................. 2 

4.1 QUATERNARY AND BEDROCK GEOLOGY................................................................ 2 
4.2 HYDROGEOLOGY........................................................................................................ 2 

4.2.1 AENV Database................................................................................................ 2 
4.2.2 Well Completion Depth and Static Water Level................................................ 3 
4.2.3 Well Yield.......................................................................................................... 3 
4.2.4 Groundwater Quality......................................................................................... 3 

5.0 FIELD PROGRAM ..................................................................................................................4 

5.1 FIELD VERIFIED WELL SURVEY ................................................................................ 4 
5.2 ESTIMATED GROUNDWATER ALLOCATION............................................................. 4 
5.3 WATER WELL CONSTRUCTION ................................................................................. 4 

5.3.1 DeGraff Well AENV No. 0275052..................................................................... 4 
5.3.2 DeGraff Well AENV No. 0242251..................................................................... 5 

5.4 AQUIFER TESTING ...................................................................................................... 5 
5.5 WATER QUALITY TESTING......................................................................................... 5 

6.0 RESULTS ............................................................................................................................... 6 

6.1 AQUIFER TEST EVALUATION..................................................................................... 6 
6.2 Q20 CALCULATIONS ................................................................................................... 7 
6.3 GROUNDWATER CHEMISTRY.................................................................................... 7 

7.0 HYDROGEOLOGICAL DISCUSSION.................................................................................... 9 

8.0 CONCLUSIONS AND RECOMENDATIONS ....................................................................... 10 

9.0 CLOSURE............................................................................................................................. 10 

 



GROUNDWATER DEVELOPMENT ASSESSMENT  WL07-1222 
DeGraff Built Green Resort  March 29, 2007  
SE-22-041-28-W4M, Gull Lake, Alberta  Page iii 
 

Y:\2007 PROJECTS\WL071222 De Graff's Campground License Water Supply\DeGraff Groundwater Assessment 
Report (SF Review).doc 

10.0 REFERENCES .................................................................................................................. 12 
 
 

LIST OF TABLES 
 
Table 1:  Estimated Maximum Groundwater Use at the DeGraff Built Green Resort ................... 2 
Table 2:  Summary of Pumping and Recovery Test Analysis ....................................................... 6 
Table 3:  Laboratory Tested Dominant Chemical Parameters...................................................... 8 
 

LIST OF FIGURES (Figures Section) 
 
Figure 1: Location Plan 
Figure 2: Cross Section 
Figure 3: DeGraff Constant Rate Production Test 
 

LIST OF APPENDICES 
 
Appendix A:   Summary of AENV Drilling Reports, Chemistry Reports, Licenses and 

Registrations 
Appendix B: AENV License Documentation  
Appendix C: Aquifer Test Data, AQTESOLV Results 



GROUNDWATER DEVELOPMENT ASSESSMENT  WL07-1222 
DeGraff Built Green Resort  March 29, 2007  
SE-22-041-28-W4M, Gull Lake, Alberta  Page 1  
  

 
Waterline Resources Inc. 

1.0 INTRODUCTION 

Waterline Resources Inc. (Waterline) was retained by Glennstar Builders Group (Glennstar) to 
prepare a groundwater development assessment in support of the proposed DeGraff Built 
Green recreational vehicle (RV) resort (the Resort) located in SE-22-041-28-W4M, in Lacombe 
County on the east shore of Gull Lake (Figure 1).  Glennstar Builders Group and the DeGraff 
family have proposed redeveloping the existing campground to a recreation vehicle condo 
property within the limits of the Resort.  
 
Information sources for this report included the Alberta Environment (AENV) Provincial Water 
Well and Approvals Database (2007) and relevant and readily attainable published geology and 
hydrogeology maps and reports, as listed in the “References” section at the end of the report.  
 
2.0 OBJECTIVES AND SCOPE OF WORK 

The objectives of the developer were to complete a groundwater assessment in support of the 
Resort development approval. In this regard, DeGraff retained Waterline to complete the 
following scope of work: 
 

• Review available water well records, reports and references required to assess the 
expected geology, hydrogeology and groundwater use in the area; 

 
• Completion of a field-verified well survey, including all wells located within approximately 

1 km radius of De Graff. 
 
• Review the water well drilling reports for the pumping and observation wells; 

 
• Mobilize to the site, and program and install automatic level recorders in the production 

well (well to be pumped) and selected observation well. Complete a constant rate flow 
test. 

 
• During the testing period, collect water samples for chemical characterization.  
 
• Review and analyze the water level data obtained from the pumping and observation 

wells, and use these data to estimate the expected long-term sustainable yield of the 
pumping well and aquifer; 

 
• Review and present water quality analysis for the subject wells;  

 
• Complete a summary report in support of the development approval. 

 
3.0 RESORT WATER ALLOCATION 

The development proposes to redefine the existing 112 site campground into a 500-Lot 
recreation vehicle resort.  The daily water requirement (100 m3/day) for the proposed Resort, as 
determined by the developer, is calculated based on the maximum capacity needed.  The 
development is to be a seasonal resort, occupied from May 20 to October 5 (140 days) each 
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year.  Table 1 presents the calculations used in assigning 14,000 m3/year at a maximum 
diversion rate of 100 m3/day for the RV lots as determined by the resort developer. 
 
 
Table 1:  Estimated Maximum Groundwater Use at the DeGraff Built Green Resort  
 

Maximum 
Number of 

Units  

Water 
Requirement 
(L/day/unit) 

Total Water 
Requirement 

(m3/day)  

Estimated 
Annual Days of 

Operation  

Annual Water 
Requirement 

(m3) 
500 200 100 140 14,000 

 
Currently DeGraff owns three (3) water wells within SE-22-041-28-W4M.  The water 
requirement of the proposed development is to be supplied by new source wells or two 
commissioned wells (AENV No. 0242251 and 0275052).  The commissioned wells are presently 
services with a common water pipeline that allows diversion from either well.  Well No. 0275052 
has been predominantly used during the camping season.  The third existing DeGraff well 
(AENV No. 0275050) is currently inactive.   
 
4.0 REGIONAL GEOLOGY AND HYDROGEOLOGY 

4.1 QUATERNARY AND BEDROCK GEOLOGY 

The Site is located within Lacombe County, which is part of the Red Deer River Basin.  Surficial 
deposits in Lacombe County are generally less than 30 m thick except when they overlie buried 
bedrock valleys and meltwater channels which are prominent throughout the County.  The Site 
is situated on the eastern edge of Gull Lake, west of a northeast-southwest trending meltwater 
channel (Hydrogeological Consultants Ltd., 2001).  The surficial geology for the site is flat to 
undulating topography characterized by draped moraine on bedrock, with discontinuous till 10 m 
to 15 m thick over the bedrock surface, as shown in Figure 2 (Shetsen, 1990).  Bedrock 
beneath the site is mapped as the Paskapoo Formation, which is described as thick-bedded, 
calcareous, cherty sandstone; siltstone and mudstone; minor limestone, conglomerate, coal and 
tuft beds (LeBreton, 1971 and AGS, 1999). 
 
Figure 2 presents a geological cross-section orientated approximately north-south, extending 
through the general Resort area.  The cross-section location is shown on Figure 1.   The cross-
section includes soil and bedrock stratigraphy data obtained from five water wells; AENV Well 
No. 0275052, 0275028, 0167142, 0296824 and 0152894, completed in close proximity to the 
Resort, with well No. 0275052 being the main Resort water supply well. 
 
The geology recorded on water well completion records listed in the AENV water well database 
for the general area is consistent with the regional geologic mapping, and is logged as including 
clay, sand, gravel and till, underlain by layers of shale and sandstone.     
 
4.2 HYDROGEOLOGY 

4.2.1 AENV Database 

The AENV database lists 32 water well records within approximately 2 km radius of SE-22-041-
28-W4M.  Of the records listed, only a subset typically represents water wells currently in 
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operation.  Information for all records is summarized, in tabular format, in Appendix A.  Full 
records are also provided in Appendix A for water well drilling reports used to construct the 
geological cross-section.  The records indicate that groundwater use in the area is primarily for 
domestic and/or stock use (19), with lesser use indicated for industrial purposes (6 records) and 
seven (7) records of unknown use.  The records for three of the industrial use wells were not 
used for calculating the statistics since they are in an aquifer at much greater depths than the 
aquifer for the DeGraff Resort. 
 
4.2.2 Well Completion Depth and Static Water Level 

Water wells located within approximately 2 km of the Resort appear to be completed within 4.6 
to 54.9 m (15 to 180 ft) below ground level (bGL), with a calculated average depth of 30.2 m (99 
ft) bGL, primarily in sandstone and/or shale units of the Paskapoo Formation.  Static water 
levels, measured in wells following construction, were commonly in the 3.1 to 17.4 m (10 to 57 
ft) bGL, with a calculated average static water level depth of 6.4 m (21 ft) bGL.  Groundwater 
flow at the site is expected to be west towards Gull Lake based on the groundwater 
investigations of Le Breton (1971). 
  
4.2.3 Well Yield 

The main water bearing units developed for local water supplies in SE-22-041-28-W4M appear 
to be fractured sandstone/shale units of the Paskapoo Formation.  The safe yield of wells in SE-
22-041-28-W4M and the surrounding area is mapped as 22.7 to 113.7 L/min (5 to 25 Igpm) and 
sourced from the bedrock, based on quantitative information, such as pumping and bail tests 
(Le Breton, 1971).   
 
Limited duration well tests, completed by the drillers following construction, on wells located 
within approximately 2 km of SE-22-041-28-W4M, have been conducted in the range of 38.6 to 
454.6 L/min (8.5 to 100 Igpm), with a calculated average test rate of 141.4 L/min (31 Igpm).  
Therefore, the well tests appear to indicate that the single well yields generally fall above the 
range of safe yields mapped for the area.  Only 16 of the total 32 wells within a 2 km radius 
provided flow rate data. It has to be noted that the short duration tests are providing the 
orientation rates only and as such, should not be treated as the documented long-term safe 
yields. 
 
4.2.4 Groundwater Quality 

Based on the Le Breton (1971) report, the regional groundwater quality in the area is 
characterized by a total dissolved solids (TDS) concentration in the range of 500 to 1,000 mg/L, 
with anions dominated by bicarbonate, and cations dominated by sodium.  Six (6) AENV 
(AENV, 2007) water quality reports for groundwater samples collected from wells located within 
2 km of SE-22-041-28-W4M were reviewed.  Copies of the reports are provided for reference in 
Appendix A.  In the reports, the TDS concentrations range from 313 to 590 mg/L.  The analyses 
indicate that sodium-bicarbonate water appears to prevail in the study area.  The majority of 
water quality reports from the study area do not exceed the Guideline for Canadian Drinking 
Water Quality (GCDWQ, 2004) for any Maximum Allowable Concentration (MAC) or Aesthetic 
Objective (AO).  A few water quality reports indicate that the water within 2 km of site exceed 
the AO for iron.  An exceedance of Aesthetic Objectives does not make the water unfit for 
human consumption; however, excessive iron may cause staining of sinks, toilets etc, so iron 
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removal may be considered.  Well No. 0275063 exceeds the AO for TDS, sodium and pH and 
also exceeds slightly the MAC for fluoride.   
 
5.0 FIELD PROGRAM 

5.1 FIELD VERIFIED WELL SURVEY 

A field verified well survey, completed by Waterline, identified eleven (11) existing wells within 
approximately 1.6 km radius of the Resort wells (AENV No. 0242251 and 0275052) located in 
SE-22-041-28-W4M.  The closest wells to the Resort are the two located within SE-22-041-28-
W4M.  The well located between the two Resort wells is owned by Margrit DeGraff and is 
currently inactive.  The other is owned by John MacKenzie, formerly Margrit DeGraff, is located 
approximately 250 m south of the resort wells.   
 
A search outside the SE-22-041-28-W4M showed that John Reitsma owns 3 wells to the east in 
SW-23-41-28-W4M and Scott Stewart owns 3 wells in NW-22-041-28-W4M. Approximately 
1.6 km north of the resort, Ben Meyer owns two wells in SE-27-41-28-W4M and Scott Stewart 
owns one well in the SW-26-41-28-W4M.  Available drilling reports for well identified during the 
field verified survey are presented in Appendix A. 
 
5.2 ESTIMATED GROUNDWATER ALLOCATION 

If it is assumed that 27 of the 32 wells (excluded are three deep industrial wells and two 
registered wells) within 2 km radius of the Resort service single family dwellings, and that each 
family utilizes their full 1,250 m3/year water allocation, then the water utilization within the study 
area represents approximately 92.5 m3/day (14.1 Igpm). The proposed DeGraff Resort will 
require an additional groundwater allocation of 100 m3/day (15.3 Igpm) during the Resort 
operating season.  
 
The Alberta Environment Approvals Database (2007) lists 1 water well license and 5 
registrations within 22-041-28-W4M and its surrounding eight sections, with 1 registration 
located in 22-041-28-W4M itself. The registered wells have no records and therefore are 
assumed to use 6,250 m3/year for traditional agricultural use. No record was available for the 
licensed well held by J.E.T. Dairy Farms Ltd; therefore it is assumed that the water usage may 
be the same as the registered wells. Based on the above assumptions, the licensed and 
registered wells would be entitled to divert a maximum of 102.7 m3/day (15.7 Igpm).  The 
proposed development must take into consideration existing groundwater diversion allocations. 
Existing information for licenses and registrations is provided in Appendix A. 
 
5.3 WATER WELL CONSTRUCTION  

5.3.1 DeGraff Well AENV No. 0275052 

The DeGraff Resort south well (AENV Well No. 0275052) was constructed on April 28, 1989, by 
Alken Basin Drilling of Bentley, Alberta. The well location was field verified within SE-22-041-28-
W4M.  Based on Waterline’s interpretation of the water well drilling report (Appendix A), the well 
was drilled to a total depth of 54.9 m (180 ft) into fractured sandstone and shale bedrock of the 
Paskapoo Formation, using a rotary drilling rig.  The well was constructed using 140 mm (5 ½ 
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inch) outer diameter (OD) steel casing and 114 mm (4 1/2 inch) outer diameter (OD) PVC liner.  
The casing was installed to a depth of 25 m (82 ft) bGL and the liner was installed from 24.4 to 
54.9 m (80 to 180 ft) bGL.  The machine fabricated slotted liner is completed from 42.7 to 
54.9 m (140 to 180 ft) bGL.  The top of the aquifer is interpreted as being at 42.7 m (140 ft) bGL.  
The driller’s log is provided for reference in Appendix A. 
 
5.3.2 DeGraff Well AENV No. 0242251 

The DeGraff Resort north well (AENV Well No. 0242251) was constructed on September 23, 
1994, by Inglis Water Well Drilling of Leduc, Alberta. The well location was field verified within 
SE-22-041-28-W4M. Based on Waterline’s interpretation of the water well drilling report 
(Appendix A), the well was drilled to a total depth of 53.3 m (175 ft) bGL into sandstone bedrock 
of the Paskapoo Formation, using a cable tool rig.  The well was constructed using 140 mm (5 
½ inch) outer diameter (OD) steel casing and 114 mm (4 1/2 inch) outer diameter (OD) PVC 
liner.  The casing was installed to a depth of 26.8 m (88 ft) bGL and the liner was installed from 
22.9 to 53.3 m (75 to 175 ft) bGL.  The well completion interval was perforated using a saw, 
from 36.6 to 48.8 m (120 to 160 ft) bGL.  The top of the aquifer is interpreted as being at 38.1 m 
(125 ft) bGL.  The driller’s log is provided for reference in Appendix A. 
 
5.4 AQUIFER TESTING 

Waterline staff mobilized to the Resort on March 12, 2007 to perform an aquifer test on the 
production well (AENV Well No. 0275052).  The constant rate test was initiated by fixing the rate 
at the 69.4 L/min (15.3 Igpm), as required by the Resort.  The test was stopped after 30 minutes 
due to excessive drawdown in the well and was left to recover overnight. 
 
A second aquifer test was initiated on March 13, 2007 by Waterline, and the water level was 
monitored in both the production well (AENV Well No. 0275052) and an observation well (AENV 
Well No. 0242251). Water level measurements were taken using an automatic water level 
recorder. The pre-pumping water levels were measured at 9.69 m (31.8 ft) below the top of 
casing (bTOC) in the production well and 8.66 m (28.4 ft) bTOC in the observation well. 
 
The constant rate test was initiated by fixing the rate at 34.4 L/min (7.6 Igpm).  Production was 
maintained for 1440 minutes (24 hours).  The pumping water level was recorded at 27.41 m 
bTOC after 24 hours of continuous pumping, equivalent to 17.72 m of total drawdown. Pumping 
was stopped on March 14, 2007 and the water level recovery was monitored for an additional 
49 hours.  At the end of the recovery monitoring period, the water level had recovered to within 
0.25 m of its pre-pumping level. The water level data recorded during the production test is 
presented in Figure 3. 
 
5.5 WATER QUALITY TESTING 

On March 14, 2007 water samples were collected from the production well and submitted to 
Maxxam Analytics Inc for chemical and bacterial analysis.  The chemistry report is presented in 
Appendix B.  
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6.0 RESULTS 

6.1 AQUIFER TEST EVALUATION 

Pumping test analyses were completed using AQTESOLV, Version 3.01-Professional, Aquifer 
Test Design and Analysis Computer Software (1996-2000 HydroSOLVE Inc.).  This aquifer test 
solver provides analytical solutions for evaluating hydraulic parameters in confined, unconfined, 
leaky, or fractured aquifer systems.  In this analysis, Waterline was able to evaluate the aquifer 
test data by visual curve matching to determine the “best fit”, and in turn, select the most 
appropriate interpretation to represent aquifer conditions at the site.  
 
Both the confined aquifer, Cooper-Jacob (1946) straight-line and Theis (1935) solutions were 
utilized for analysis of both the pumping and recovery cycle.  Although specific assumptions are 
made with regard to aquifer characteristics using the data evaluation methods, the following 
assumptions are implicit with the use of all parametric solutions: 
 
• Aquifer is homogeneous, isotropic and of uniform thickness; 
• Aquifer potentiometric surface is initially horizontal; 
• Pumping well is fully penetrating; 
• Flow to pumping well is horizontal; 
• Aquifer is confined; 
• Water is released instantaneously from storage with decline of hydraulic head; 
• Diameter of pumping well is very small so that storage in the well can be neglected; and, 
• Values of u are small (i.e., r is small and t is large). 
 
Table 2 presents a summary of the aquifer parameters values obtained from the analysis of the 
test data. The test analysis is provided for reference in Appendix C. 
 
Table 2:  Summary of Pumping and Recovery Test Analysis 
 

DeGraff Resort Confined 
Solution Test Cycle Time Interval 

Analyzed 
Transmissivity 

(m2/day) 

 Pumping Well Cooper-Jacob 
 

Pumping 
 

Complete 1.6 

Pumping Well Theis Recovery Recovery Late 3.6 

Pumping Well Theis Pumping and 
Recovery Complete 1.8 

Observation Well Cooper-Jacob Pumping Late 11.3 

Observation Well Theis 
Recovery Recovery Complete 9.9 

Observation Well Theis  Pumping and 
Recovery Complete/ Complete 9.6 

 
For the predictive drawdown calculations, Waterline applied the aquifer transmissivity of 3.6 
m2/day, derived from analysis of the pumping well recovery data.  The Theis recovery solution 
was applied to well yield predictive calculations because the recovery data is less influenced by 
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hydraulic effects of the near-borehole environment. The transmissivity values calculated based 
on observation well data over-predicted the known long-term sustainability of the well and 
therefore were not applied for well yield assessment.  The aquifer model plots are presented in 
Appendix C, along with the time/level data.   
 
6.2 Q20 CALCULATIONS 

The theoretical 20-year safe yield (Q20) of the well can be determined by applying the following 
formula: Q20 = (0.68) (T) (H) (0.7) (Farvolden 1959, referenced in AENV, December 5, 2002); 
 
Where: 

 
0.68 =  Coefficient of the formula 
T   =  Transmissivity (m2/day) of the aquifer; 
H   =   Distance, m, between the top of the aquifer, or the top of the screened interval, 
             which ever is less, and the static pre-pumping water level in the well; 
0.7   =   Arbitrary safety factor to allow for well losses, etc. 

 
A Q20 of 57.3 m3/day (8.8 Igpm) is calculated for the production well using a T of 3.6 m2/day and 
an H of 33.8 m.  The Farvolden (1959) Q20 calculation has added safety factors that account for 
conditions such as well loss and limited recharge capacity. 
 
6.3 GROUNDWATER CHEMISTRY 

Table 3 presents the dominant laboratory tested parameter concentrations analyzed for 
groundwater samples collected from the production well.  The chemistry report is presented in 
Appendix B for reference.  
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Table 3: Laboratory Tested Dominant Chemical Parameters 
 

PARAMETER DeGraff Resort  
Water Well (0275052) 

Guidelines for Canadian Drinking 
Water Quality 

Date Sampled December 28,2006 N/A 

pH 8.72 6.6-8.5 AO 

Electrical Conductivity uS/cm 1010 N/A 

Total Dissolved Solids (TDS) mg/L 617 < 500 AO 

Bicarbonate (HCO3) mg/L 494 N/A 

Sulphate (SO4) mg/L 106 < 500 AO 

Chloride (Cl) mg/L <0.5 < 250 AO 

Fluoride (F) mg/L 1.44 1.5 MAC 

Calcium (Ca) mg/L 2.3 N/A 

Magnesium (Mg) mg/L 0.4 N/A 

Sodium (Na) mg/L 242 < 200 AO 

Total Iron (Fe) mg/L 0.07 < 0.3 AO 

Total Manganese (Mn) mg/L <0.004 < 0.05 AO 

Nitrate-N mg/L 0.009 10 MAC 

Nitrite-N mg/L 0.003 1 MAC 

Total Coliform Bacteria CFU/100 mL 0 0 MAC 
E. Coli. Bacteria CFU/100 mL 0 0 MAC 

Notes: Underlined and bolded values indicate exceedance of the GCDWQ with AO – aesthetic objective or MAC – maximum acceptable concentration, N/A is not applicable. 

 
The groundwater chemistry of the shallow aquifer is characterized as a sodium-bicarbonate 
water, with a total dissolved solids (TDS) concentration in the range of 500 to 1000 mg/L.  
 
The Guidelines for Canadian Drinking Water Quality (GCDWQ, 1996) set standards based on 
Aesthetic Objectives (AOs), and on acceptable concentrations, either maximum (MACs) or 
interim (IMACs).  Aesthetic objectives apply to certain substances or characteristics of drinking 
water that can affect its acceptance by consumers or interfere with practices for supplying good-
quality water.  For certain parameters, both AOs and health-related guidelines (e.g., MACs) 
have been derived.  Where only AOs are specified, these values are below those considered to 
constitute a health hazard.  However, if concentrations in drinking water are well above an AO, 
there is a possibility of a health hazard.  Maximum Acceptable Concentrations (MAC) were 
established for certain substances that are known or suspected to cause adverse effects on 
health. Each MAC has been derived to safeguard health, assuming life-long consumption of 
drinking water containing the substance at that concentration (GCDWQ, 1996).  
 
Based on the results of the water quality analysis the water is considered potable in Alberta, 
with the TDS, pH and sodium exceeding the AO guidelines. 
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The TDS concentration of 617 mg/L measured in the production well exceeds the 500 mg/L AO 
guideline.  TDS refers mainly to the inorganic substances dissolved in the water.  The effect of 
TDS on drinking water quality depends on the level of its individual components; excessive 
hardness, taste, mineral deposition and corrosion are common properties of highly mineralized 
water (GCDWQ, 2004). 
 
The pH of the groundwater sampled from the production well, measured at 8.72, exceeds the 
GCDWQ AO of 6.5 to 8.5. The frequency of incrustation and scaling problems may be increased 
above pH 8.5. With increasing pH levels, there is also a progressive decrease in the efficiency 
of chlorine disinfection processes (GCDWQ, 2004). 
 
The sodium concentration of 242 mg/L measured in the production well exceeds the 200 mg/L 
AO guideline. Sodium is not considered a toxic element, however the taste of drinking water 
may be considered offensive at sodium concentrations above the aesthetic objective (GCDWQ, 
2004).   
 
7.0 HYDROGEOLOGICAL DISCUSSION 

The production well is completed in fractured sandstone and shale bedrock, and is confined by 
overlying shale units.  The production interval for the well is a slotted section of the PVC liner 
from 42.7 to 54.9 m below ground level.  The aquifer appears to be isolated from potential near 
surface contaminants that may have been (or could be) released from past, existing, or future 
activity in the area, by low permeability shale units overlying the sandstone aquifer. The greatest 
risk for introducing contaminants to the aquifer is likely related to improper well completion that 
can create a pathway for introducing contaminants into the aquifer (leaky boreholes).  Creating 
a protection zone around wellheads, properly abandoning wells that are no longer in use, and 
constructing new wells to current standards can minimize this risk.   
 
Based on aquifer testing the transmissivity that represents the production well near borehole 
environment was estimated at 3.6 m2/day. This transmissivity value translates to a long term 
sustainable yield of the well (Q20) of 57.3 m3/day (8.8 Igpm). A larger transmissivity value 
approaching 10 m2/day may be more representative of the regional aquifer as determined from 
analysis of the observation well data. Therefore, the sustained production from multiple wells 
located within the Resort should easily exceed the 100 m3/day seasonal requirement of the 
proposed Resort development. The range in single well yield is defined within the long-term 
yield range, 22.7 to 113.7 L/min (5 to 25 Igpm), mapped for wells located within the study area 
(Le Breton, 1971).   
 
Based on a review of the well records for the area and lithology interpretation (Figure 2), the 
aquifer is also utilized for domestic, stock and industrial watering by other operations and 
households in the area. 
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8.0 CONCLUSIONS AND RECOMENDATIONS 

• The production well is completed in regionally heterogeneous fractured sandstone and 
shale bedrock, confined aquifer system.  

 
• A 24-hour production test followed by a 49-hour recovery test was completed in March 

2007, on an existing well located within the proposed Resort development.  Groundwater 
was diverted at a constant rate of 49.5 m3/day (7.6 Igpm) during the testing period, while 
the water levels in the production well and an observation well were monitored. 

 
• The estimated 20 year safe yield (Q20) of the tested well is calculated at 57.3 m3/day (8.8 

Igpm).   
 
• The groundwater development potential appears to be moderate, and the pumping test 

results supported by the regional mapping indicate that aquifers underlying the proposed 
development in SE-22-041-28-W4M could meet the seasonal groundwater diversion 
requirement of the proposed recreational vehicle condo property development (14,000 
m3/year) from multiple wells without unreasonably interfering with existing local users of 
the resource.  

 
• These conclusions are based on the assessment of potential impacts on local aquifers 

while only considering present resource utilization and utilization proposed for the 
subject development.  This conclusion assumes that existing and proposed users do not 
over-exploit the groundwater resource by excessive short-term use and maintain 
consumption within the residential water needs as presented in the Provincial 
Guidelines. 

 
• Based on the available data reviewed during this study, the groundwater quality in the 

study area appears to have a TDS concentration ranging from 313 to 590 mg/L, with the 
analyses indicating that sodium-bicarbonate water prevails in the study area.   

 
9.0 CLOSURE 

The present study should be combined with the results of any future site-specific 
hydrogeological investigations, should they be completed, to gain a more complete 
understanding of the site-specific aquifer conditions underlying the study area.  This will allow 
for the results of the present study to be updated, as necessary, and will serve to promote 
groundwater resource management and protection in the area for current and future users. 
 
The findings presented in this report are based upon a review of published maps and reports, 
information available from the AENV water well and approvals database, and analysis of the 
pumping test data collected by Waterline.  This report is intended for use in support of the 
application for redevelopment of the existing campground to the proposed recreation vehicle 
condo property, and should not be considered as a Water Management Plan or as a Phase 1 
Environmental Site Assessment.  
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It should be noted that Waterline does not employ health care professionals, and any health 
related questions with regards to water quality should be discussed with the local health 
authority. 
 
The enclosed study has been carried out in accordance with generally accepted 
hydrogeological practices.  No other warranty is intended or implied. 
 
 
Respectfully submitted,      
Waterline Resources Inc. 
APEGGA Permit To Practice No. P07329                                     
 
 
 
 
Brent Morin, B.Sc., Geol.I.T.   Steve Foley, M.Sc., P.Geol  
Environmental Geologist   Principal Hydrogeologist    
  


