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Executive Summary 

Skyy Country RV Park has applied to Alberta Environment for an average diversion of 417 cubic 
metres per day for the tourist season of May 15 to September 15 of each year, or about 120 
days per year, for a total of 40,649 cubic metres per year of groundwater from their new wells 
for the purpose of municipal water supply.  It is intended to supply this water to 667 lots for 
recreational vehicles located within NE-34-39-2-W.5, a short distance north of Sunbreaker Cove 
on Sylvan Lake.  The West Well was used as a production well and the East Well was used as 
an observation well during the initial test.  Further testing used the East Well for pumping and 
the West Well for observation. 

An aquifer test was conducted consisting of 72 hours pumping at 425.7 cubic metres per day, 
followed by 32.7 hours of recovery, measuring the time-drawdown effects in the production well 
and an observation well 42.61 m distant. At that time, recovery was complete to over 90 
percent.  Both wells were completed in the same sandstone aquifer, and the test has shown that 
the aquifer has a transmissive capacity of at least 239 m2 /day.  It appeared that the well is 
completed in a fractured unconfined or partially confined aquifer, which responds slightly to 
changes in barometric pressure. There was almost no response to the testing in the observation 
well. 

The Moell method for estimating long-term sustainable yield shows that the two wells are 
theoretically capable of pumping about 248.8 cubic metres per day, above the average daily 
application amount of 111.4 cubic metres per day. 

The East Well was then pumped for 29.3 hours at 200 cubic metres per day, using the West 
Well as an observation well. Again, the observation well had almost no response to the 
pumping. There is virtually no hydraulic connection between the two wells despite the small 
distance between them. 

The interference caused by this diversion, if it were to be continuous for 20 years and without 
recharge, would be less than 0.4 m at the wells of the nearest other well-owners.  Considering 
the amount of available head in neighbouring wells completed in the same hydrostratigraphic 
zone, this interference may be ignored.  

Water samples were analyzed for routine parameters and bacterial parameters.  All routine 
chemical parameters are within the Canadian Drinking Water Guideline, with the single 
exception of excessive selenium in the East Well. All other parameters meet the Guideline. The 
quality of water was very similar in both wells. 
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The aquifer completed and tested at this location is confined by about 12 m of confining clay 
and shale. The hydrogeological context of the well and its behaviour during the aquifer test 
indicate that the groundwater in this aquifer is not under the influence of surface water.  

The evaluation shows that there is adequate recharge to meet the needs of this subdivision, and 
that the supply well will not induce infiltration from the lake.  It is therefore recommended that 
Alberta Environment approve the application for the new license to divert 40,649 cubic metres 
per year, combined production from both wells, with each well providing approximately half the 
total production.  It is also recommended that monthly water production and monthly dynamic 
water levels be recorded in both wells and submitted on an annual basis to Environment as data 
for their long-term purposes of ensuring good management practices within the Sylvan Lake 
watershed.
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1.0 Introduction 

1.1 BACKGROUND INFORMATION 

Skyy Country R.V. Park is in the process of developing most of the quarter section SE-29-39-2-
W5 as a rural residential subdivision (Figure 1), with 667 R.V. lots and associated recreational 
activities.  The subdivision will be serviced from a common groundwater supply. Accordingly, 
Alken Basin Drilling Ltd. was retained to drill a production well and an observation well in order 
to evaluate the availability of groundwater within the proposed subdivision area.  This report has 
been prepared therefore in support of an application to divert 62,550 cubic metres of water per 
year, or 171.37 cubic metres per day average.  This is the volume of water required according 
to Alberta Environment guidelines for the proposed number of recreational residential lots within 
the subdivision. It is expected that most water production would occur during the May 1 to 
September 30 tourist season of about 150 days. 

Figure 2 shows the details of the proposed subdivision showing the layout of individual lots and 
locations of both the Production Well and the Observation Well. 

1.2 GEOMORPHIC AND GEOLOGIC SETTING 

The geological materials at the land surface are composed of Pleistocene till deposits.  These 
are an uncemented mixture of blue and brown clay, silt, sand and gravel with some boulders.  
These deposits are generally less than 10 m thick, and are draped over the underlying bedrock 
strata.  This area is characterized by numerous flutes and drumlins aligned in a parallel manner 
from northeast to southwest (Shetsen, 1990). The Pleistocene materials thin somewhat in 
higher topographic areas. 

Below the till is the Paleocene Paskapoo Formation, which consists of grey to greenish grey 
thick-bedded calcareous cherty sandstone, grey and green siltstone and mudstone, minor 
conglomerate, thin limestone, coal and tuff beds.  The formation was deposited in a non-marine 
environment  (Hamilton, et al, 1999). 

The Paskapoo Formation has been subdivided by geologists into several members.  In this 
area, the uppermost or Dalehurst Member is present just below the till.  The Dalehurst Member 
consists of interbedded sandstone, siltstone, mudstone, shale and coal.  The sandstones are 
medium to fine-grained, light grey (salt and pepper appearance) to yellow-brown, predominantly 
massive or planar bedded with minor planar cross-bedding and wavy-disturbed bedding. 
Carbonaceous (coaly) laminae are common, siderite staining is common, and plant fragments 
and rooting are rare.  The siltstones, mudstones and shales are light grey to black or olive-
green, with few primary sedimentary structures, except for minor planar or wavy-disturbed 
laminations.  Plant fragments are abundant.  There are at least five coal seams in this member 
ranging from 1.3 to 6.1 m in thickness.  The strata are almost flat-lying, dipping westward at 
about 4 m per km. 
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A regional groundwater study was carried out by Orest Tokarsky, Alberta Research Council, in 
1970 of the Rocky Mountain House mapsheet, at a scale of 1:250,000.  It reported that this area 
could produce 25 to 100 gallons per minute (160 to 650 cubic metres per day) of water from a 
single properly designed well. 

He also suggested that the water would be predominantly of the sodium bicarbonate facies and 
that iron content might be slightly above the Canadian Drinking Water Guideline.  Fluoride 
content should be within acceptable limits. 

The more recent groundwater evaluation carried out for Lacombe County in 2001 with 31 years 
of additional data indicates that individual wells would yield between 100 and 300 cubic metres 
per day, and that the water would be mainly of a sodium bicarbonate type.  Total dissolved 
solids range from under 400 to 600 mg/L, sulphate mainly between 10 and 50 mg/L, and 
chloride under 10 mg/L.  The depth to the base of groundwater protection is considered to be 
about 350 m depth.  This is the depth at which groundwater attains a total dissolved solids level 
of 4000 mg/L, and is hence considered unfit for human consumption. 

1.3 WELL COMPLETION DETAILS 

Both the Pumping Well and the adjacent Observation Well were drilled on March 8, 2008 by 
Alken Basin Drilling Ltd., Bentley, Alberta.  At the time of report preparation, the two well records 
had not yet been submitted to Alberta Environment.  Figure 3 shows the details of the 
construction of the Production well and Figure 4 the construction of the Observation well, 
located 42.61 m to the east. 

Table 1 shows the coordinates of the two wells used in the test. 

Table 1 
Coordinates of Water Wells 

Well Northing Easting Casing 
stickup 

(m) 

S.W.L., 
March 29, 
2008 (m) 

Casing 
Elevation,   

msl. 

West Well 5810415.282 689853.286 0.6 26.909 973.5 

East Well 5810404.410 689812.088 0.6 37.652 985.4 
 

Figure 5 is an east-west profile through the pumping wells used in the aquifer test, as well as 
other wells to the west and east. 

1.4 FIELD VERIFIED SURVEY 

Stantec Consulting Ltd. prepared a questionnaire to be used for a field verified survey, and 
carried out a survey of all owners who could be contacted within a 1 km radius of the well.  
Because the area is largely used for summer cottages, many well-owners were not at home and 
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could not be contacted.  Nevertheless, Table 2 summarizes the information available on the 
wells which could be identified based on information from their owners. 

Figure 6 shows the locations of the wells identified as existing in the immediate vicinity (within a 
1 km radius), based on information in the Alberta Environment database, as well as showing the 
location of the hydrogeologic profile shown in Figure 5. 

1.5 EXISTING LICENSED DIVERSIONS 

Table 3 is a summary of all licensed and registered groundwater diversions within the section in 
which the pumping well is located, as well as in all the other sections around it.  Traditional 
Agricultural Registrations (TAR’s) are diversions which were not licensed at the time of drilling, 
because there was no requirement to do so at that time.  However it became possible later on to 
register them up to a cutoff date in 1999, with their priority of use dating from the year of first 
use.  This was done by means of a simple application only, and protects older traditional users 
of water for stockwatering and pesticide applications, by means of a grandfathering clause. 

A license, on the other hand, is obtained through a formal technical study such as this one, 
which must be prepared by a qualified groundwater specialist who is a member of the 
Association of Professional Engineers, Geologists and Geophysicists of Alberta.  This study 
must show that the desired amount of water is available for a minimum of 20 years, and that the 
diversion of this water will not harm any other water well owners in the immediate area.  In the 
future, If the license holder no longer uses or needs his allocation, the license may be cancelled, 
so that the water will become available to other applicants. 

The authorized diversion shown in Table 3 is not necessarily the amount being diverted, but 
rather the maximum amount that the owner may divert in a year.  Generally the actual diversion 
is lower than the authorized volume, although it normally varies from one year to the next. 
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2.0 Aquifer Analysis – Pumping Well 

2.1 TESTING PROCEDURES 

The well drilling contractor, Alken Basin Drilling Ltd., supplied its own electric generator and 
submersible pump for the test, which took place on March 29 to April 3, 2008.  The discharge 
from the West Well was set at 425.7 cubic metres per day for the purpose of the aquifer test, 
with levels being measured in both wells.  Water levels were recorded by Alken Basin using 
dataloggers during the time-drawdown period of the test of 82.1 hours pumping and the 
recovery period of 48.3 hours.  Discharge from the well was verified several times during the 
test by means of checking the time to fill a 20 litre container.  

It was found that there was very little hydraulic connection between the two wells, so another 
test was performed, this time pumping the East Well and using the West Well as the 
observation well. The East Well was pumped at 200 m3/day for 29.3 hours with 35.2 hours of 
recovery. Again, there was seen to be very little hydraulic connection between the two wells. 
The maximum drawdown in the observation well was just 4.1 cm. Most fluctuations in level 
appeared to be barometric, rather than due to pumping of the other well. 

All the time-drawdown and time-recovery data for both the pumping and observation wells were 
analyzed using AquiferTest Pro 4.0, a software program developed by Waterloo Hydrogeologic 
(2005).  This software enables the specialist to select the most appropriate aquifer analytical 
method and to adapt the software to confined, leaky or unconfined aquifers and to calculate the 
transmissive capacity, storativity (when there is an observation well) and hydraulic conductivity.  
These parameters are the basis for predicting the future behavior of the aquifer under different 
conditions and times. 

Figures 7 to 20 show the time-drawdown and time-recovery plots and calculations of 
transmissive capacity during the testing, beginning March 29 and ending April 3, 2008.  For the 
pumping well, the Papadopoulos-Cooper analysis was generally used, which takes into account 
the displacement of the volume of water within the borehole, and is recommended by Waterloo 
Hydrogeologic for pumping wells. As a test proceeds, the differences disappear between the 
Papadopulos-Cooper and the Theis-Jacob procedures. For purposes of comparison, the tests 
was also analyzed using the Theis and Theis-Jacob procedures, which are normally used only 
for observation well data or for the data during long tests when the well bore effects tend to 
disappear. At the end of 72 hours of pumping, the total drawdown in the West pumping well was 
2.581 m. There was very little drawdown in the well due to its excellent hydraulic characteristics.  
The time-drawdown and time-recovery data from the East Well were also analyzed using the 
Theis-Jacob procedure. However the observation well responded to pumping only after 1000 
minutes, and total drawdown was only 0.13 m. Drawdown continued during the recovery portion 
of the test.  
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The capacity of the well was severely limited by the deep nonpumping water level and small 
available head. 

The same procedures were then followed, but using the East Well for Pumping and the West 
Well for observation purposes. 

2.2 AQUIFER PARAMETERS 

The aquifer parameters were calculated for both the pumping and recovery portions of the test 
for the pumping well, whether the West or the East Well.  Results from the Observation Well 
were not considered valid or useful for interpreting well behaviour. Table 4 summarizes the 
results of the testing. In selecting the parameters to be used for the further evaluation of aquifer 
behaviour, those values considered to be unrepresentative or invalid were discarded, and only 
valid parameters were used. 

Table 4 

Aquifer Parameters 

      Test Discharge Transmissivity 
Spec. 
Cap. 

Well Test Analysis Length(hrs) m3/day m2/day m3/day/m 

West 
Pumping-

1st Papadopulos-Cooper 82.1 425.7 655 166.3 
  Limb           

West 
Pumping-

2nd Theis-Jacob 82.1 425.7 198 166.3 
  limb           

West Recovery Papadopulos-Cooper 48.3 - 191 - 
West Recovery Theis-Jacob 48.3 - 239 - 
West Obs Well- Theis 29.3 - 10900 - 

  Pumping           
West Obs Well- Theis 45.3 - 4790 - 

  Recovery           
East Pumping Papadopulos-Cooper 2 200 655 212.6 
East Recovery Papadopulos-Cooper 2 200 688   
East Pumping Papadopulos-Cooper 29.3 200 257 128.5 
East Pumping Theis-Jacob 29.3 200 315 128.5 
East Recovery Theis-Jacob 35.2 - 362 - 
East Recovery Theis-Jacob 35.2 - 426   

              

    
Values Used - West 
Well     209 166.3 

    
Values Used - East 
Well     311 128.5 
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A conservative transmissive capacity of 209 m2 /day was selected for the West Well, and 311 m2 

/day for the East Well. Storativity is assumed to be 0.0005  for all further calculations, as the 
lack of response of the observation wells made it impossible to obtain a valid storativity value. 
The East Well is in an unconfined condition, as the water level before pumping was within the 
aquifer. In this case, therefore, the storativity may be greater than 0.0005. 

The specific capacity of a well is given by the productive capacity of a well divided by its 
drawdown.  In the case of the West Well, the discharge during the test was 425.7 m3 /day, and 
the maximum drawdown after 72 hours pumping was 2.561 m. Thus the specific capacity of the 
well is 425.7/2.561 = 166.3 cubic metres per day per metre of drawdown.  That is, for each 
metre of drawdown during pumping, the well is capable theoretically of producing 166.2 cubic 
metres of water per day. The specific capacity of the East Well was calculated in the same 
manner, that is 200/1.56 = 128.5 cubic metres per day per metre of drawdown. 

These two wells will be used on a seasonal basis for recreational purposes. For purposes of the 
analysis which follows, it is assumed that the facility will be open to the public from May 15 to 
September 15 of each year, that is, 4 full months. It is also assumed that water demand will be 
just 50 % of full demand during the period May 15 to June 15, and from September 1 to 
September 15, as most families will still have children in school. The facility is assumed to be 
100 % occupied from June 15 to September 1. 

Thus water demand will be 667 units X 2.5 persons per family X 0.25 m3 /person/day = 416.9 m3 

/day for 75 days and 416.9/2 = 208.45 m3 /day for 45 days each season. Therefore the total 
annual demand would be 40,649 m3.  This would be produced during 120 days, but the average 
daily production over a full year period would be 111.4 m3. 

The theoretical long-term safe yield of the production well may be calculated by two main 
methods, the Farvolden Method and the Moell Method, based upon results of the aquifer 
testing. 

The Farvolden Method is expressed as follows: 

  Q20 = (0.68)(T)(HA )(0.7), in which 

  Q20 = calculated safe yield for 20 years continuous pumping, in m3 /day 

  T    =  transmissive capacity, in m2 /day 

  HA  =  available head, the difference between nonpumping water level and  

            the top of the completion interval of the well, in m. 

0.7 = a safety factor, to compensate for unknown limiting factors 

The Farvolden Method is suitable when there is little or no well loss in the initial minutes of the 
test, but in most cases, the well loss is appreciable and must be taken into account. For this 
reason the Moell Method is usually preferable. It provides a more conservative and more 
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realistic result. Only calculations based on the Moell Method will be used in this report for that 
reason, for both of the Wells. 

       The Moell Method is expressed as follows: 

 
  Q20  = (Q)(HA )(0.7) , in which 
   s100 + 5Δs  
 
  Q20  = calculated safe yield for 20 years continuous pumping, in m3 /day 
  Q    =  pumping rate used during the aquifer test, in m3 /day 

HA   =  available head, the difference between nonpumping water level and the 
top of the completion interval of the well, in m. 
0.7 =  a safety factor to compensate for unknown limiting factors 
s100  =  the observed drawdown after 100 minutes pumping, in m 
Δs  =  the drawdown per log cycle, in m. 

 
The 20 year sustainable yield of the West Well, as calculated by the Moell Method is as follows: 
 
  Q20  =  (425.7)(2.09)(0.7) 
   1.6 + (5)(0.8) 
 
          =  111.2 m3 /day. 
 
The sustainable yield of the East Well is given by: 
 
  Q20  =  (200)(2)(0.7) 
                                   1.3 + 5(0.15) 
 
          =  136.6 m3 /day 
 
Ignoring the very minor level of  interference between the wells (which can be included within 
the safety factor of 0.7), the total available sustainable yield of the two wells is the sum of the 
two calculations above, or 247.8 m3 /day. Although this will result in exceeding the sustainable 
yield of the two wells during several months, the annual sustainable yield of 247.8 m3 /day is 
almost twice the daily water demand of 111.4 m3 /day, when averaged over the entire year. The 
wells will be in recovery (and recharge) mode during eight months of each year. This is a similar 
situation to wells used for irrigation of agricultural land and of golf courses. 
 

2.3 INTERPRETATION OF AQUIFER TEST RESULTS 

Both the pumping and the recovery portions of the test of the West Well show that the 
transmissive capacity of the aquifer at this location is about 209 m2 /day. The Papadopulos-
Cooper analysis indicates a lower transmissive capacity, but the observation well results 
indicate that the transmissivity of the area is greater than this analysis would indicate. Moreover, 
the long-term behaviour of an aquifer (such as a 72 hour test) is better described using the 
Theis-Jacob analysis.  
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The AquiferTest Pro program calculates storativity also, but when calculated from the pumping 
well measurements, the result is meaningless, as an accurate measurement of the distance 
between the point of production and the point of measurement is needed.  

The West Well has a very deep non-pumping water level, and the available head is only 2.09 m. 
Indeed, the test drew the water level in the pumping well down slightly into the completion zone. 
This cannot be permitted during normal operation of the well, and the analysis has taken this 
situation into consideration. It should be noted that the water level in the East Well is below the 
top of the aquifer without pumping and hence is unconfined. An arbitrary available head of 2.0 m 
has been assumed for this well. 

 



GROUNDWATER EVALUATION, SKYY COUNTRY R.V. PARK WITHIN NE-34-39-2-W5M  
  

s v:\1139\active\113928105-skye_country_rv_condos\07-reports and studies\revskyy country rv.doc 3.1  

3.0 Impact Assessment to Sylvan Lake 

3.1 LOCAL IMPACT 

In order to calculate the degree of interference at different distances from the pumping wells and 
at different times, the following parameters have been used, as derived from the aquifer test. 
Since both wells will be pumped, and both tap the same aquifer, the local impact is calculated 
as the sum of the impact of the two wells pumping together, as though they were one single 
well. At distances greater than about 100 m, it would be impossible to separate the impacts of 
the two wells. The inhomogeneities of the aquifer, as noted in the previous sections, will modify 
the real-life results to some extent, of course. 

  Combined pumping rate = 111.4 cubic metres per day 
  Transmissive capacity = 250 m2 /day (average of two wells) 
  Storativity, assumed = 0.0005 (dimensionless) 
 
The impact, or interference, at different times and distances from the pumping well is calculated 
from two basic equations: 

  U = r2 S/4Tt, or 7.98 E-9*r2 

   
  S = QW(u)/4πT, or 0.0703 W(u) 
 
Since the calculations using these formulae are somewhat laborious for each time and/or 
distance increment, the computer program WELLz was used.  It is based on the same 
mathematical processes described above and accomplishes the same results much more 
rapidly. Table 5 shows the known drilled wells of the area, with their available head. 

The calculations of interference shown in Table 6 are based on the assumption that the wells 
will pump without stopping for 20 years, and that there will be no recharge to the aquifers during 
that time.  Obviously, both assumptions are incorrect, as there will certainly be interruptions of 
the pumping time, especially outside the vacation season, and there will also be some recharge 
to the aquifer from infiltration of snowmelt and rainfall.  This item will be discussed in detail 
further below.  Thus the table shows only a “worst case scenario” of what might happen.  In 
reality, because of the recharge, the aquifer will exhibit even less drawdown and interference 
than these calculations would indicate. This recharge effect has been quantified and will be 
discussed later in this report. 

In addition, the maximum interference indicated below would take place only in wells which are 
completed in the same aquifer interval.  Wells which are completed in shallower or deeper 
zones would probably show little or no interference. 
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Table 6 
Interference caused by pumping of Skyy Country Wells 

 
Distance(m) 1 Year 2 Years 5 Years 10 Years 20 Years 

100 0.38 0.40 0.43 0.46 0.48 
200 0.33 0.35 0.38 0.41 0.43 
500 0.26 0.29 0.32 0.34 0.37 
750 0.23 0.26 0.29 0.32 0.34 

 
The aquifers of Alberta are known to be generally discontinuous, lenticular, anisotropic and 
heterogeneous in their configuration.  This gives rise to a number of concerns that must be 
considered in the calculation of long-term pumping rates and the design of water systems. 
Among these concerns are the following; 

• Transmissive capacity is not constant everywhere in an aquifer, nor in time.  The 
hydrogeologic cross-section (Figure 5) shows the extent to which unit thickness and 
hence transmissive capacity may vary, even in short distances (although part of the 
variability may result from differences in driller interpretation).  Even within the same 
lithostratigraphic unit, there are significant variations in thickness, permeability, degree of 
fracturing, variation in cementation, etc.  All these factors contribute to create a wide 
range of transmissive capacity. 

• Because of the lenticular nature of most aquifers in Alberta, even neighbouring wells are 
often completed in different and distinct water-bearing strata.  Therefore one cannot 
necessarily assume that adjacent wells are connected hydraulically to each other. 

• Nor is it likely, as the above analysis assumes, that a well will be pumped on a 
continuous basis over its lifetime.  There are always periods of lower or no pumping 
during well maintenance, or when the owner is absent. In this case, the wells will not be 
pumped, or very little, outside the summer season. 

• The basic assumptions behind the Theis analytical procedures for calculating 
transmissive capacity are that the aquifer is horizontal, of infinite extent, homogeneous 
and isotropic, and that the wellbore is of infinitesimal diameter.  In reality, none of these 
assumptions is strictly true.  The variations from the ideal can usually be recognized 
however and corrections made. 

 
The impact of the pumping on the closest well-owners whose wells are or could be completed in 
the same hydrostratigraphic interval, after twenty years or 7 log cycles of time of pumping from 
the new proposed diversion would be as shown in Table 6.  

It may be seen from the above table that the interference in all cases would be a small fraction 
of the available head, virtually impossible to measure.  This analysis assumes that pumping of 
the Skyy Country Subdivision well will be continuous for 20 years.  With no recharge and 
constant pumping, the maximum impact on any other existing user would be about 30 to 40 cm 
after 20 years. However, this analysis ignores 20 years of recharge, which will no doubt 
eliminate any impact whatsoever. More will be said about this in a later section. 
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3.2  IMPACT ON LAKE LEVEL 

Alberta Environment has recognized that Sylvan Lake is maintained largely by flow from springs 
and diffuse groundwater discharge. For this reason, Environment is concerned with any activity 
which might modify the natural groundwater flow. It is considered undesirable that pumping 
increase to the point at which the cones of depression of the wells would extend to the 
lakeshore, and thus begin to divert water from the lake to the water supply wells. 

Alberta Environment maintained a network of 20 observation wells around the west end of 
Sylvan Lake for varying periods of 5.25 to 12.8 years.  Several of these observation wells were  
located less than 1 km immediately west of the proposed Skyy Country Subdivision.  None are 
still in use at present, as all measurements terminated in late 1997. Several were located in the 
ditch beside Range Road 2-4, and have been destroyed because of widening of this road. In 
work done in a previous study, the hydrographs of these observation wells were analyzed by 
Stantec Consulting Ltd. to determine their long-term behavior and to estimate the recharge in 
this area.  Each rise in water level in each hydrograph was assumed to represent a recharge 
event.  Since measurements were taken only monthly, there are likely additional minor recharge 
events which are not evident in this analysis.  The individual hydrographs are located in 
Appendix F, and a summary of results is shown in Table 8 below. 

There has been considerable concern expressed by those who live near and who use the lake 
for recreation that the continued development of groundwater resources is impacting discharge 
to the lake. This reduction of discharge into Sylvan Lake could cause the level to drop and thus 
would also contribute to deterioration of lake water quality.  

The level at which there is surface discharge from the lake is 936.66 m. A few scattered 
measurements of water levels of Sylvan Lake began starting in 1918 and continued until 1930.  
One single level was read in each of 1939 and 1940. Systematic readings began again in 1956 
and continue to the present, with several readings daily during the season when the lake is not 
frozen, ie, about May 1 to November 30 of each year. 

In an unpublished document prepared by Stantec Consulting Ltd., it was shown that in 68 years 
of records (updated through 2007), there were 40 years with at least some discharge from the 
lake, and 29 years with no discharge. Years 2004 to 2006 had no discharge. However, 2007 
experienced levels above the discharge outlet during almost the entire ice-free season, ie, from 
about May 1 until freeze-up in late October. This was a year with almost no beach exposed 
because of high water. As 2007 has been the year of maximum subdivision development and 
groundwater use to date, it is evident that there no harm has been done to lake levels due to 
groundwater production around the lake. In addition, the six months of discharge from the lake 
would certainly flush out accumulated water from previous years and lake water quality would 
reflect to a large degree the quality of the surface water and groundwater entering into the lake 
during 2007. 
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Table 7 
Groundwater Recharge – Sylvan Lake Area 

Well Location* Well Ref. 
No. 

Years 
of 

Record 

Total well 
depth (m) 

Confined/ 
Unconfined 

Aquifer 

Annual 
Recharge

(mm) 

Trend of 
Hydrograph

1-32-39-2 2623E 12.8 32.9 C 3.0 Down 

1-32-39-2 2604E 12 33.8 C 2.5 Up 

1-32-39-2 2605E 13 19.2 C 1.9 Level 

1-32-39-2 2606E 13 6.4 C 4.7 Level 

1-19-39-2 2609E 7 25.9 C 3.4 Up 

1-19-39-2 2610E 7 11.6 C 2.4 Level 

1-19-39-2 2611E 7 6.4 U 15.4 Level 

14-9-39-2 2613E 7 30.0 C 4.4 Up 

13-26-39-2 2616E 7 42.3 C 2.2 Up 

13-26-39-2 2617E 7 24.0 C 3.0 Up 

13-26-39-2 2618E 7 5.7 U 11.2 Level 

1-25-39-2 2619E 7 51.2 C 3.2 Up 

1-25-39-2 2620E 7 40.5 C 2.5 Up 

1-25-39-2 2621E 5.25 5.0 U 2.9 Level? 

15-9-39-1 2622E 7 36.3 C 2.2 Up 

8-10-39-2 2693E 5.25 0.7 ? U 3.1 Up 

8-10-39-2 2694E 5.25 0.64?  C 5.2 Down 

9-1-39-2 2696E 5.25 0.68? C 4.7 Up 

9-1-39-2 2697E 5.25 0.63? C 7.6 Level 

9-1-39-2 2698E 5.25 0.54? U 7.0 Level 

Average recharge, Confined 3.5  

Average recharge, Unconfined 9.1  

Average, all aquifers 4.62  
*All locations are West of 5th Meridian. 

A trend indicated as “Level” does not mean that there is no change in the water level in this 
hydrograph.  It means rather that the long-term trend over the life of the record is approximately 
level, with no evident long-term downward or upward trend.  It may be seen that there are only 
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two hydrographs with a downward trend, and the other 18 were either level or gradually rising.  
This suggests that due to the amount of recharge in the immediate area, there is no immediate 
danger of over-exploiting the aquifers adjacent to Sylvan Lake. 

AXYS Environmental Consulting, quoted in the Stantec Consulting Ltd. report, calculated 
average annual recharge at about 4.75 mm/year in low-lying areas, increasing to as much as 50 
mm in upland areas (Stantec Consulting Ltd., 2006, p. 4.4), where there is little till cover on the 
Paskapoo Formation bedrock.  Without groundwater pumping, they estimated total groundwater 
recharge at 15,727 cubic metres/day or 5,740,355 m3 /year within the drainage basin of Sylvan 
Lake.  

If there were any infiltration of lake water to the wells during this testing program, it would be 
evident in the time-drawdown curves as a recharge boundary.  There was no evidence of any 
recharge boundary in the test, which was carried out at about 2.5 times the long-term design 
pumping rate when the subdivision will be fully developed.  

The nonpumping water level in the West  Well was at 946.6 m at the time of the test, which was 
about 10 m higher than approximate lake level of 936.7 m. Pumping will reduce the piezometric 
surface in the well to about 945.5 m, which is still over 8 m above lake level. The nonpumping 
level in the East Well was 947.7 m, about 11 m above lake level. In conclusion, it may be seen 
that the aquifer is capable of meeting the needs of this subdivision without exceeding the natural 
recharge rate of the area, and without inducing recharge of lake water into the wells. 
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4.0 Groundwater Geochemistry 

The Lacombe County regional groundwater assessment (2003) indicates that groundwater in 
this area is of the sodium-bicarbonate type to sodium-sulphate type.  It states that chlorides are 
very low and that fluoride is often excessively high. 

Shortly before terminating the aquifer test of 72 hours pumping of the West Well on April 1, 
2008, samples of the water were taken for routine analysis and bacteriological analysis. In the 
same way, samples were taken from the East Well at the end of pumping on April 12, 2008. The 
samples were refrigerated and sent to WSH Labs (1992) Ltd, Calgary.  The results are shown 
below in Table 8, and the original documents from the laboratory are included in Appendix D. 

Table 8 
Groundwater Geochemistry 

 
    West East 

Parameter Units  Well Well 
Date   4/2/2008 4/16/2008 
Calcium mg/L 65.6 68.4 
Iron mg/L <0.03 0.28 
Magnesium mg/L 52.9 60 
Manganese mg/L <0.01 0.04 
Potassium mg/L 1.9 1.9 
Sodium mg/L 30 21 
Bicarbonates mg/L 466 473 
Bromides mg/L <0.1 <0.1 
Carbonates mg/L 0 0 
Chlorides mg/L 4.3 14.9 
Fluorides mg/L 0.06 0.09 
Nitrates as N mg/L 0.1 0.1 
Nitrites as N mg/L <0.02 <0.02 
NO3+NO2 mg/L 0.1 0.1 
Sulfates mg/L 42 27 
Electrical Conductivity µS/cm 723 737 
pH pH units 8.11 8.13 
Hardness mg/L 382 418 
Total alkalinity mg/L 382 388 
P-alkalinity mg/L 0 0 
Hydroxide mg/L 0 0 
Total dissolved solids mg/L 426 426 

Total coliforms 
CFU/100 

mL 0 0 

E-coli 
CFU/100 

mL 0 0 
Sum of Cations - 8.97 9.3 
Sum of Anions - 8.65 8.75 
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Ion balance - 1.04 1.06 
TDS/EC ratio - 0.59 0.58 
SAR - 0.67 0.45 
Saturation Index - 1.1 1.1 
Beryllium µg/L <0.05 <0.05 
Boron µg/L 52.5 243 
Aluminum µg/L 1.5 3.3 
Phosphorus µg/L 4.9 4.9 
Titanium µg/L <0.2 <0.2 
Vanadium µg/L 0.2 <0.08 
Chromium µg/L <0.1 <0.1 
Cobalt µg/L <0.1 0.5 
Nickel µg/L 0.3 1.7 
Copper µg/L <0.08 1.4 
Zinc µg/L 6.4 5.6 
Arsenic µg/L 0.04 0.4 
Selenium µg/L <0.04 17.2 
Strontium µg/L 628 881 
Zirconium µg/L 0.01 0.1 
Molybdenum µg/L 3.6 6.8 
Silver µg/L <0.04 <0.04 
Cadmium µg/L <0.05 <0.05 
Tin µg/L <0.02 <0.02 
Antimony µg/L <0.3 0.8 
Tellurium µg/L <0.07 <0.07 
Barium µg/L 67.8 84.8 
Tungsten µg/L <0.04 <0.04 
Mercury µg/L <0.05 <0.05 
Thallium µg/L <0.03 <0.03 
Lead µg/L <0.1 <0.1 
Thorium µg/L <0.03 <0.03 
Uranium µg/L 3.4 6.2 
Temperature deg. C. 5.86 5.48 

 
As predicted in the Lacombe County groundwater report, the water is a sodium-bicarbonate 
type, and the two wells have very similar water, as would be expected.  Figures 21 and 22 are 
pie diagrams which show graphically that calcium and magnesium and bicarbonate are the 
predominant ions, and that all others are minor in comparison. The chemistry of the water 
indicates that it is typical of a groundwater recharge area. 

 None of the parameters exceed the Canadian Drinking Water Quality Guideline. A shock 
chlorination and routine chlorination of the well during operation will protect the well from 
bacterial contamination. No E.coli bacteria were present. The water meets all chemical 
guidelines for human use, with only the minimal statutory chlorination required. No chemical 
parameters in the routine analysis exceeded the Canadian Drinking Water Quality Guidelines.  
The water is considered very hard, with a hardness of 382 to 418 mg/L. 
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5.0 Conclusions 

• The two wells which were tested were completed in a consolidated sandstone 
aquifer of the Paskapoo Formation. 

• The aquifer is confined and its level responds in minor part to fluctuations in 
barometric pressure. The aquifer appears to be fractured, based on the low 
nonpumping level and high but variable transmissive capacity. 

• This West Well and the aquifer were tested at a constant rate of 425.7 cubic metres 
per day for seventy-two hours, followed by another seventy-two hours of recovery, 
using the East Well as an observation well. The East Well was tested at 200 cubic 
metres per day for 29.3 hours followed by 35.2 hours of recovery, using the West 
Well as an observation well. 

• The aquifer test rate of 425.7 m3 /day was almost 2.5 times the pumping rate to be 
needed with full development of the subdivision. 

• A barrier boundary was evident in the West Well after 300 minutes of testing. A 
barrier boundary was also evident in the East Well, which was used for observation, 
but total drawdown in the East Well was just 13 cm after 72 hours pumping.  

• The aquifer has a transmissive capacity at this location of about 209 m2 /day, a 
storativity of 0.0005 was assumed, and a specific capacity of 166.3 m 3 /day/m in the 
West Well.  Specific capacity of the East Well is 128.5 m 3 /day/m. 

• The West Well is shown to be capable theoretically of producing a discharge of 
about 112.2 cubic metres per day by the Moell calculation. The East Well has a 
theoretical sustainable yield of 136.6 cubic metres per day, using the same 
calculation. 

• The combined average annual discharge of 111.4 cubic metres per day will not 
create undue interference to the neighbours’ wells, less than 0.40 metre in the 
closest well constructed within the same hydrostratigraphic zone, ignoring recharge 
which would serve to reduce the interference.  

• At full production rate, the cone of depression will remain about 8 m above lake level, 
and thus there will be no infiltration of lake water to the well.  

• The water has no parameters which exceed the Canadian Drinking Water Guideline. 

• The water is very hard, with total hardness of 382 to 418 mg/L. 

• No coliforms or fecal coliforms were present, but the water should be chlorinated on 
a routine basis as a public health precaution. 
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• There is sufficient recharge to meet the requirements for the Skyy Country  
Subdivision, and this production will not induce infiltration from Sylvan Lake.  

• The County of Lacombe and Alberta Environment are considering the feasibility of 
water and waste water pipelines around Sylvan Lake. If they are constructed, the 
diversion evaluated in this report will no longer be necessary, and the groundwater 
diversion license could be cancelled at that time. 
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6.0 Recommendations 

• It is recommended to license this well for an annual diversion of 40,649 cubic metres 
to service the proposed 667 RV lots within the subdivision, the supply to be produced 
from the two wells jointly. 

• The production can be apportioned roughly half to each of the two wells.  

• It is recommended that the maximum daily discharge rate should not exceed 425.7 
cubic metres per day, which was the discharge during the test. 

• It is recommended that the owner measure and record the dynamic water level 
monthly in both the West Well, and in the East well.  

• It is recommended that an inline cumulative water meter be installed at or near the 
wellhead of each well, and that cumulative discharge be recorded each month for 
each well.  This should be done preferably at the same time as the water level 
readings. 

• It is recommended that an annual summary of monthly water levels and water 
production be sent to Alberta Environment shortly after the end of each calendar 
year. 

• The well water should be chlorinated on a continuous basis starting at the time when 
the park opens to the public. 

• Because of the very low water levels in the two wells, it is recommended that an 
annual review of production and water levels be carried out by a professional 
hydrogeologist at the end of each of the first two years to ensure that aquifer 
performance is as expected. At that time, it will be possible to readjust the 
apportionment of the production if necessary between the two wells.  
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