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1.0 INTRODUCTION 

The purpose of this report is to present the groundwater (hydrogeological) portion of the 
environmental impact statement for the proposed Coal Valley Mercoal West and Yellowhead 
Tower Mine Extensions (Figure 1.1).   

This statement will rely on information generated by Luscar operations and on environmental 
assessments prepared by Luscar (1999, 2003b, 2005) for various previous projects. 

This report is organized into the following sections: 

• Introduction – This section establishes the terms of reference, methodology and 
the general organization of the document.  The basis for assessment of valued 
environmental components and cumulative effects will be established in this 
section. 

• Existing Information on the Coal Valley Mine – Certain information available from 
the existing Coal Valley Mine area will be presented in order to establish local 
conditions to aid in the impact statement. 

• Mercoal West - A discussion of physical features, mining plans, groundwater 
observations and local hydrogeological features will be presented.  This is 
intended to set the basis for the subsequent discussion of impact statement. 

• Yellowhead Tower - A discussion of physical features, mining plans, groundwater 
observations and local hydrogeological features will be presented.  This is 
intended to set the basis for the subsequent discussion of impact statement. 

• Technical Effects Assessment – Using the basis of observations at the proposed 
extension area and the conditions at Coal Valley Mine, an assessment of effects 
on the groundwater system will be presented. 

• Impacts Summary and Valued Environmental Components – This section 
translates the environmental effects into an impact statement for each VEC. 

• Monitoring – A proposed groundwater monitoring program, aimed at confirming 
impacts and the effectiveness of mitigation will be presented. 

• References – Referencing in the text is according to scientific style – i.e. 
(Hackbarth Environmental 1999).  This section provides the full citation of the 
referenced document. 
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1.1 Methodology 

Mining operations have been taking place in the Coal Valley Mine since 1977.  Previous to 
the Coal Valley Mine, there had been surface and underground coal mining in the area from 
the early 1900’s to 1952.  Information regarding the characteristics of groundwater in the 
area has been available since 1975. 

The methodology for the evaluation of potential environmental impact from the proposed 
mine extension was to analyze the existing data base from the area, collect selected core 
hydrogeological information (water levels, hydraulic conductivities and water chemistry) from 
the proposed mine area and synthesize all of this into an appropriate assessment.  This type 
of assessment has the advantages of building on existing information and is therefore a 
reliable predictor of events. 

The existing information at the Coal Valley Mine includes data from piezometers installed 
specifically to measure drawdown of groundwater levels adjacent to a dewatered mine pit.  
This real-life drawdown model can be assessed and re-evaluated on the basis of standard 
analytical equations to predict drawdown in the vicinity of the pits in the proposed mine 
extensions.  The fact that the historical data indicated drawdowns only to several hundred 
metres from the pits made it unnecessary to undertake alternative forms of water level 
modeling. 

The nature of the occurrence of hydraulic conductivity has been observed in pits and 
outcrops in the area to be related to fractures, joints and other structural features rather than 
being intergranular.  Taking into consideration the short distance of drawdown adjacent to 
the existing pits, the appropriate approach to the evaluation of hydraulic conductivity was to 
determine values based upon falling head tests in piezometers. 

1.2 General 

The hydrogeological data collection program consisted of: 

• Installation of piezometers along selected cross sections of the proposed mine 
extension areas. 

• Collecting water level measurements. 
• Collecting and analyzing water samples from selected piezometers. 

1.1 Study Areas 

Previous environmental assessments (Luscar 1999, 2005) have demonstrated that 
hydrogeological impacts of mining in this area will not extend beyond the boundary of the 
site.  Therefore, the local study area will be the Mercoal West and Yellowhead Tower mine 
permit boundaries (Figure 1.1).  There will be no differentiation between the local and 
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regional study areas for the purposes of the hydrogeological assessment.  Some reference 
may be made to regional hydrogeology however this will only be to set appropriate context 
and not because it is essential to impact assessment. 

This assessment builds from a substantial set of existing information on the impact of coal 
mining on groundwater in the entire Coal Valley mining operation (Figure 1.1).  The 
hydrogeological regimes of the two proposed projects are extensions of the two regimes 
represented by the historical information.  The historical information is thus a very reliable 
predictor of impacts from the proposed projects.  The pre-existing information is outside the 
study area. 

There are a number of valued environmental components (VEC) that lie outside the study 
area.  An assessment of impact on these features will be provided. 

2.0 EXISTING INFORMATION IN THE COAL VALLEY MINE AREA 

The purpose of this review is to establish groundwater conditions in the Coal Valley Mine.  
The applicability of these conditions to the extension area is discussed in the individual 
sections. 

2.1 Climate and Weather Patterns 

The Coal Valley Mine is located in the foothills region of Alberta east of the Rocky Mountains.   

Matrix (2008) characterizes the climates as follows: 

“The climate in the study area is characterized as continental with short, hot summers 

and cold, long winters.  The summers are typically warm and moist as a result of air 

masses advancing from the south.  The winter months are frequently under the 

influence of cold, arctic air from the north.  Temperatures typically range from a 

minimum daily of -35ºC usually occurring in January to a maximum daily of 30ºC 

occurring in July or Aug with a mean annual temperature of approximately 2.5ºC 

(2003-2006 data at Coal Valley). 

Precipitation has been recorded at Coal Valley Atmospheric Environment Service 

(AES) station 3031675 from 1980-1986 and at CVM from 1990-present. ……The 

approximate 21 years of combined data at these stations, ……, indicates the mean 

annual precipitation is 645 mm.  Annual precipitation has ranged from a high of 1069 

mm in 1980 to a low of 323 mm in 2003.  July typically has the highest monthly 

precipitation at 119 mm with December and February the lowest at approximately 
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19.5 mm.  Approximately one-third of the annual precipitation falls as snow and 

intense summer storms may comprise a significant percentage of the annual 

precipitation.” 

2.2 Pre-Existing Groundwater Conditions 

Coal mining in the Coal Valley area took place between the early 1900’s and 1952.  The Coal 
Valley Mine began operations in the mid 1970’s.  A considerable number of groundwater 
investigations were conducted during the 1970’s and early 1980’s to investigate dewatering 
issues, water supply and slope stability.  These investigations were reported in the following 
documents: 

• EPEC Consulting Ltd. (1975),  
• Hardy Associates (1978) Ltd. (1980),  
• Hydrogeological Consultants Ltd. (1977),  
• Luscar Ltd., (undated-a) and (undated-b),  
• Luscar Sterco (1977) Ltd. (1979),  
• MLM Ground-Water Engineering Ltd., (1979), (1981), (1982),  
• Mobile Augers and Research Ltd., (1975), (1977), and  
• R.M. Hardy & Associates Ltd., (1975a), (1975b), (1976)  

This information will be collectively referred to as historical information.  Groundwater levels, 
groundwater chemistries and/or hydraulic conductivities are available in these reports. 

During the 1990’s, monitoring of groundwater levels and chemistries was undertaken in 
piezometers installed specifically for this purpose adjacent to some pits.  Information from 
these activities will be collectively referred to as piezometer information. 

The Coal Valley office complex is supplied with water from an on-site water well that is 130 m 
deep.  Water chemistry has been analyzed a number of times between 1990 and 1997.  The 
results of these analyses will be collectively referred to as supply information. 

2.2.1 Hydraulic Conductivity 

A synthesis of 74 hydraulic conductivities determined in the historical information is 
presented in Luscar (2005).  It is noted that the maximum value observed was 3.7 x 10 -3 
 m/s while the minimum was 3.4 x 10 –9 m/s with a median value of 2.9 x 10–6 m/s.  The 
million-fold range of hydraulic conductivity is not unusual given the fact that the nature of the 
rock can range from solid, intact strata to collapsed coal seams in abandoned underground 
workings. 
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The above hydraulic conductivities correspond quite closely, taking into account probable 
aquifer thicknesses, with transmissivities stated by Vogwill (1983). 

It can be pointed out that some of the hydraulic conductivity values (Luscar 1999a) are 
presented from investigations whose objective was to target former underground mine 
workings or aquifers for dewatering or possible plant supply.  In this context, there may be a 
bias toward high hydraulic conductivities since low values would simply not have been 
tested. 

2.2.2 Groundwater Chemistry 

2.2.2.1 Coal Valley Mine Observation Wells 

Water chemistry from the historical, supply and the piezometer information are found in 
Luscar (2005).  Table 2.1 presents a summary of maximum, minimum and median values of 
that information for which the following points may be made:  

• The analyses are acknowledged to transcend a broad range of time and space but 
nonetheless reflect a picture of conditions at the Coal Valley Mine. 

• Minimum pH’s are above neutral; median values are in the high seven’s to low eight’s 
and maximum values have been observed as high as 9.42. 

• Total dissolved solids in the area have been observed to range from a high of 1330 
mg/L to a low of 119 mg/L. 

• Total dissolved solids in the supply well have been observed to range from a high of 
858 mg/L to a low of 473 mg/L.  This represents a range of 180% based on the low 
value. 

• Sodium has been observed to range from a low of 9.9 mg/L to a high of 545 mg/L. 
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Table 2.1 Coal Valley Mine Groundwater Chemistry Statistics – Major Ions 

  Maximum Minimum Median 

PARAMETER  Historical Piezo's Supply Historical Piezo's Supply Historical Piezo's Supply

pH units 9.42 8.2 8.5 7.71 7.1 8.01 8.10 7.6 8.16 
Calcium mg/L 49 45.1 21.8 3 17.8 6 26 29.6 12.0 
Magnesium mg/L 93 10.2 5.2 5 3.2 2.0 8 7.4 2.0 
Sodium mg/L 545 180 347 9.9 22.2 144 149.3 40.0 268 
Potassium mg/L 6.7 3.11 4.1 0.8 0.715 2.06 2.0 1.5 2.9 
Sulphate mg/L 31 7.76 7.1 2 3.3 4 4 4.80 4.8 
Chloride mg/L 30 2.6 11.3 1 0.2 4.6 4 0.7 7.6 
Carbonate mg/L 65 0 12 0 0 0 0 0.0 5 
Bicarbonate mg/L 1523 517 974 100 172 445 207 245 727 
Total Dissolved 
Solids 

mg/L 1330 465 858 119 140 473 309 229 677 

Nitrate-N mg/L 2.12 0.56 0 0.15 0.56 0 1.20 0.56  
All units, except pH, in mg/L         

 

• The range of variation in the sodium in the supply well is 240% (144 to 437 mg/L) 
based on the lowest value. 

• Iron has been observed in concentrations as high as 4.84 mg/L to as low as 0.01 
mg/L with median values that are approximately one-tenth the maximum values. 

• Sulphate has been observed as high as 31 mg/L however median values are 
approximately one-tenth this concentration. 

• Characterization of the groundwater would be that it is generally a 
calcium/magnesium to sodium bicarbonate type of moderate dissolved solids 
concentration. 

The time variation in total dissolved solids at the Coal Valley Mine was also demonstrated in 
Luscar (2005).  It was shown that TDS concentrations can cycle from fairly stable to nearly 
doubling over time. 

The water supply well is located near the plant site.  This well is 130 m deep and, as such, 
might be considered to produce water that reflects the impact of mining since 1977 on the 
deeper groundwater chemistry of the area.  Pumping of the well will have drawn groundwater 
from an area beneath the mine that includes extensive underground workings.  The following 
observations are made from the 1990 to 1997 data in Luscar (1999): 

• The pH remains fairly constant between 8.0 and 8.5 with no distinguishing trend, 
• The TDS varies between 473 and 858 mg/L with no time-trend distinguishable, 
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• Nitrate plus nitrite remain below detection limits throughout the period. 

It was concluded that the groundwater produced from this well, located in a twenty-year old 
surface mine and drawing water from much older underground workings, did not reflect any 
significant trend or impact from mining. 

The 1998 EPEA renewal application for the Coal Valley Mine documented a variety of 
surface water quality parameters in streams draining the mine site.  Although the renewal 
application was clear that these samples were surface water, some of these parameters may 
be used to infer impacts to groundwater chemistry within the mine site.  In nine samples of 
surface water from the Lovett River upstream and down stream of the Coal Valley Mine, the 
following was observed: 

• TDS increase from a median value of 87 mg/L upstream to a median of 206 mg/L 
downstream. 

• Sodium increased from a median of 6 mg/L upstream to a median of 32 mg/L 
downstream, 

• pH increased from a median of 7.95 upstream to 8.05 downstream 
• Nitrate increased from a median less than the detection limit of 0.01 mg/L upstream to 

0.345 mg/L downstream 

2.2.2.2 Coal Valley Mine Toe Springs 

Water chemistry of springs at the toes of major mine spoil dumps in the Coal Valley Mine 
have been monitored since 2000.  Millennium (2007) prepared the 2006 report which 
includes all historical data.  This report was submitted to AENV as part of the AEPEA 
Approval requirements. 

Table 2.2 presents statistics for the four toe springs that have been monitored since 2000.  
The following comments may be presented regarding this information: 

• All parameters fall within acceptable ranges observed elsewhere in the area (as 
demonstrated in following sections) 

• While the maximum nitrate value is notable, the seven years of record at each of the 
four sampling locations show declining concentrations with time.  The highest nitrate 
observed in 2007 was 0.3 mg/L.  Hackbarth (1999) demonstrated that declining 
nitrate with time was characteristic of toe springs. 
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Table 2.2 Coal Valley Mine Toe Springs - Statistics of Groundwater 
Chemistry – Major Ions 

Parameter Maximum Minimum Median Standard 
Deviation 

pH 8.7 7.1 8 0.3 
Calcium 93 11 43 25 

Magnesium 18 6 12 2.9 
Sodium 530 41 303 113 

Potassium 6 1.7 4 1.3 
Sulphate 375 26 198 105 
Chloride 2 1 1 0.5 

Carbonate 25 7 18 6.2 
Bicarbonate 1390 318 725 303 

Total Dissolved Solids 1380 299 929 273 
Nitrate 2.9 <0.1 1 0.8 

 All units, except pH, in mg/L 

2.2.2.3 South Block and Mercoal East Phase 1 and 2 

Major ion chemistry information in the South Block (Pits 120, 121, 130, 131, and 141) and 
Mercoal Phase 1 and 2 (Pits 122, 142, 123 and 143) piezometers is statistically summarized 
in Table 2.3.  This represents groundwater chemistry in these areas from 1997 through 2006. 

Shallow groundwater tends to be calcium – magnesium bicarbonate with relatively low total 
dissolved solids (TDS) while deeper groundwater is commonly sodium – potassium 
bicarbonate with relatively higher TDS.  In terms of major ion chemistry, all groundwater in 
this area is of good quality with respect to such guidelines as drinking water quality – for 
instance.  The distinction between is slight and reflects the overall freshness of groundwater 
to depths of up to 100 m. 

The low topographic relief and abundance of wetlands in the coal trend represented by South 
Block and Mercoal East Phases 1 and 2 is likely the cause of the difference in groundwater 
chemistry compared to Coal Valley Mine and the West Extension (Section 2.2.2.4) since the 
geological units are the same. 
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Table 2.3 South Block and Mercoal East Phases 1 and 2 Statistics of 
Groundwater Chemistry – Major Ions 

Parameter Maximum Minimum Median Standard 
Deviation 

pH 9.2 7.09 8.3 0.5 
Calcium 83 0.9 26 24 

Magnesium 10. 0.1 2.9 2.6 
Sodium 244 13 51 48 

Potassium 1.9 0.5 0.9 0.33 
Sulphate 19 0.9 3.5 3.4 
Chloride 22 0.03 2.5 4.9 

Carbonate 38 <5 22 11 
Bicarbonate 558 96 198 95 

Total Dissolved Solids 575 85 189 92 
 All units, except pH, in mg/L 

Table 2.4 presents a statistical summary of trace constituents in groundwater from the South 
Block and Mercoal East Phases 1 and 2.  For a point of reference, these statistics are 
compared to freshwater aquatic guidelines applicable in Alberta.  This comparison is 
valuable since pit dewatering will result in discharge of this water to surface water bodies. 

Groundwater in the area can have concentrations of aluminum, selenium, arsenic, iron, 
manganese and lead that exceed freshwater aquatic limits.  On a median basis, only 
aluminum, lead and iron in groundwater tend to exceed freshwater aquatic limits.  Iron and 
manganese may also be above freshwater aquatic limits however both of these elements 
oxidize readily and form insoluble hydroxides and should not create a surface water issue 
provided that adequate settling ponds are provided. 

Table 2.4 South Block and Mercoal East Phases 1 and 2 Statistics of 
Groundwater Chemistry – Trace Constituents. 

Trace Parameters Freshwater 
Aquatic Limit Maximum Minimum Median Standard 

Deviation 
Aluminum 0.1 3.63 0.01 0.4 0.8 
Arsenic 0.005 0.0412 <0.0004 0.01 0.01 
Cadmium 0.033 <0.0001 nd na na 
Chromium 0.05 0.007 0.0005 0.0046 0.002 
Copper 0.016 0.008 0.0007 0.0021 0.0025 
Iron 0.3 2.6 0.005 0.36 0.39 
Lead 0.002 0.00424 <0.0001 0.0014 0.001 
Manganese 0.05 2.56 <0.001 0.3 0.7 
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Table 2.4 South Block and Mercoal East Phases 1 and 2 Statistics of 
Groundwater Chemistry – Trace Constituents. 

Trace Parameters Freshwater 
Aquatic Limit Maximum Minimum Median Standard 

Deviation 
Mercury 0.0001 0.0001 <0.0001 na na 
Molybdenum .073 0.019 0.0006 0.0035 0.004 
Nickel 0.065 0.013 <0.0001 0.0012 0.003 
Selenium 0.001 0.006 <0.0004 0.0014 0.002 
Silver 0.1 <0.0002 <0.0002 na na 

Thallium 0.0008 0.00006 <0.00006 na na 

Zinc 0.05 0.042 0.003 0.015 0.01 
Notes:  All units in mg/L 

  All values assume hardness of 100 mg/L 
  Bold = Exceeds guideline 

Groundwater in the South Block and Mercoal East Phase 1 and 2 areas is very fresh to 
depths of approximately 100 m.  The groundwater is potable and meets freshwater aquatic 
guideline with the occasional exception of an aluminum concentration.  TDS are not 
observed to exceed 200 mg/L reflecting the rapid movement of water within the shallow 
system.  Generally, the water is similar to the median concentrations shown in Table 2.3 for 
previous data in the Coal Valley Mine. 

2.2.2.4 West Extension 

The West Extension (Pits 27, 28 and 29) was the subject of an application in 1999 (Luscar 
1999) and has been approved.  The West Extension extends from 5 km northwest of the 
existing plantsite to just southeast of Coalspur.  The Yellowhead Tower area, the subject of 
this application, is simply the northwest extension of the West Extension.  The valley of the 
Embarras River forms a physiographic boundary between West Extension and Yellowhead 
Tower. 

Water samples have been collected from a series of piezometers in the West Extension that 
were originally placed for the EIA of that area and have subsequently become part of the 
groundwater monitoring program of the AEPEA Approval.   

Table 2.5 present the statistics of the groundwater chemistry for major ions from the 
piezometers in the West Extension.  The data extends from 1997 into 2007. 

The groundwater in the West Extension can be characterized as sodium bicarbonate with 
TDS ranging from 300 to 2,300 mg/L.  There are no issues with this water chemistry. 

The high topographic relief and lack of wetlands in the coal trend represented by West 
Extension is likely the cause of the difference in groundwater chemistry compared to South 



 CVRI – Coal Valley Mine 
 Mercoal West - Yellowhead 
 February, 2008 
 

Millennium EMS Solutions Ltd.  05-171 Page 11

Block and Mercoal East Phases 1 and 2 (Section 2.2.2.3) since the geological units are the 
same. 

Table 2.6 present the statistics of trace constituent chemistry in the West Extension.  As a 
point of comparison, maximum concentration of aluminum, arsenic, copper, iron, 
manganese, selenium and zinc have exceeded freshwater aquatic guidelines. Median 
concentrations of all parameters, other than aluminum, are below these guidelines. 

There are no issues raised by the trace parameters in groundwater in the West Extension.
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Table 2.5 West Extension Statistics of Groundwater Chemistry – Major 
Ions 

Parameter Maximum Minimum Median Standard 
Deviation 

pH 9.3 8.2 8.8 0.4 
Calcium 73 0.5 10 21 

Magnesium 32 0.1 4.2 7.8 
Sodium 991 19 303 282 

Potassium 3.6 0.4 1.6 1.1 
Sulphate 103 0.3 17 23 
Chloride 103 0.7 25 37 

Carbonate 68 17 38 15 
Bicarbonate 2260 274 730 679 

Total Dissolved Solids 2310 292 745 634 
 All units, except pH, in mg/L 

Table 2.6 West Extension Statistics of Groundwater Chemistry – Trace 
Constituents. 

Trace Parameters Freshwater 
Aquatic Limit Maximum Minimum Median Standard 

Deviation 
Aluminum 0.1 4.5 <0.01 0.5 0.9 
Arsenic 0.005 0.01 <0.0004 0.002 0.003 
Cadmium 0.033 0.0002 <0.0001 Na Na 
Chromium 0.05 0.04 <0.0004 0.005 0.01 
Copper 0.016 0.02 <0.0004 0.004 0.005 
Iron 0.3 2.16 0.007 0.366 0.609 
Lead 0.002 0.01 <0.0001 0.0001 0.003 
Manganese 0.05 0.147 0.0002 0.018 0.033 
Mercury 0.0001 Nd Nd Nd Na 
Molybdenum 0.073 0.0069 0.00008 0.0016 0.0019 
Nickel 0.065 0.0083 <0.0001 0.0016 0.002 
Selenium 0.001 0.0032 0.0005 0.001 0.001 
Silver 0.1 0.0006 <0.0002 0.004 0.0002 

Thallium 0.0008 0.00007 <0.00007 Nd Na 

Zinc 0.05 0.07 0.0019 0.013 0.016 
Notes:  All units in mg/L 

  All values assume hardness of 100 mg/L 
  Bold = Exceeds guideline 
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2.2.3 Groundwater Flow 

The Luscar (1999) application presented and assessment of groundwater flow in the South 
Block and the West Extension.  Luscar (2005) presented an assessment of groundwater flow 
for Mercoal East Phases 1 and 2 which was simply westward movement of the South Block. 

2.2.3.1 South Block and Mercoal East Phases 1 and 2 

At the east and west ends of this 20 km-long area there are water courses (Centre and 
Muskeg Creeks) that receive groundwater discharge.  Shallow groundwater flow is therefore 
from the relatively subdued uplands on each side toward the centrally-lying water course.  In 
the center portion of this area, shallow groundwater flow is northward to Embarras River. 

The annual fluctuations in groundwater levels are up to several tens of metres.  Fluctuations 
in water level are very much more subdued in the lowlands. 

Groundwater recharge (downward direction of flow from the water table) takes place 
throughout most of the area of this area.  Groundwater discharge (upward direction of flow at 
the water table) takes place over a very limited area at topographic lows containing water 
courses. 

2.2.3.2 West Extension 

The coal of the West Extension is situated near the crest of a pronounced ridge.  This setting 
produces groundwater flow outward to the northeast and southwest from that ridge.  This 
outward flow discharges in the adjacent water course such as Dummy Creek and in water 
course that truncate the ridge. 

Near the crest of the ridge, adjacent to the coal seam(s) the annual fluctuations in 
groundwater levels is up to tens of metres.  Fluctuations in water level are very much more 
subdued in the lowlands. 

Groundwater recharge (downward direction of flow from the water table) takes place 
throughout most of the area of this area.  Groundwater discharge (upward direction of flow at 
the water table) takes place over a very limited area at topographic lows containing water 
courses. 

2.2.4 Dewatering of Pits 

Dewatering of mine pits in the Coal Valley Mine is normally accomplished by pumping from 
collection sumps.  It is unusual for dewatering to be done through the use of wells.  In this 
process, groundwater and precipitation entering the pit are pumped to a nearby pit for 
storage or an impoundment for treatment prior to release.  
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A key characteristic of this method of controlling water is that drawdown of the water table 
adjacent to the pit does not take place below the elevation of the base of the collection sump.  
This is substantially different than would be the case if water wells were used for dewatering.  
For all intents and purposes, the pit dewatering method used at Coal Valley Mine creates a 
maximum drawdown approximately equal to the depth of the pit below the water table. 

Pumping rates necessary to keep collection sumps empty appear to be related to: 

• Season – less water generally needs to be pumped during winter than during spring 
or summer 

• Topography – more elevated pits require less pumping than pits at lower elevations. 
• Adjacent Conditions – A pit adjacent to a wetland will generally require more pumping 

than one that is not. 
• Weather – recent rainfall will raise the pumping rates. 

Given all of the above variables, pumping rates that have been experienced in Coal Valley 
Mine range from 330 to 12,000 m3/day (50 to 1,800 igpm). 

2.2.5 Drawdown Adjacent to Pits 

Luscar (2005) presented data on drawdown of water levels adjacent to the Pit 35 excavation.  
They showed a gradual decline in water levels in piezometers adjacent to this pit from 
October 1996 to March 1997.  At a piezometer located 550 m from the extending pit, the 
water table declined to approximately 17 m at the time when the pit may have been 
approximately 38 m deep.  By May 1, 1997, four months after mining and dewatering 
ceased, the groundwater levels had substantially returned to original conditions as the pit 
filled with water.  Without any consideration for geographical or topographical effects or 
normal seasonal fluctuations, they predicted that no measurable drawdown of the water table 
occurred beyond one kilometre from Pit 35 when it was approximately 38 m deep.  Recovery 
of that drawdown was quick and substantial. 

In August 2003, at the MP1 mine area, Pit 120 E came within 500 m of the Hydrogeological 
Section 22,284.  The pit was approximately 25 m deep in this area.  Dewatering of the pit 
would have been as described previously therefore drawdown could be considered to be 
approximately 25 m at the pit wall. 

At the time of the September 17 measurement, Pit 120 E was nearly at the line of section.  
This would mean that the advancing face of the pit was almost 500 m away in mid-August.  
At the time of the December 8 water level measurements, Pit 120E extended approximately 
1,500 m west of the line of section.  All of the water levels in the piezometers of 
Hydrogeological Section 22,300 show declining water levels between undisturbed conditions 
on September 30, 2002 and apparently disturbed conditions on December 8, 2003.  If all of 
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the change after September 2002 is attributed to the dewatering of the advancing, and 
subsequently receding, pit, then a tabulation of apparent drawdown such as Table 2.7 may 
be prepared. 

As of July, 2004 (330 days), operations were no longer taking place in Pit 120.  In-pit 
dewatering had ceased for several months.  Water levels in that month were all higher than 
eleven months earlier. 

Table 2.7 Apparent Drawdown Due to Pit Dewatering 

Drawdown (m) at Piezometer No. Days past August 15, 
2003 

Drawdown 
in Pit (m) FH-04 FH-03 FH-05 FH-02 

Distance from pit wall (m) 0 180 220 280 420 

0 days 0 0 0 0 0 

30 days 25 -12 -1 0 -1 

120 days 25 -18 -4 -1 -3 

330 days 0 +1 +1 +3 +2 

Natural Fluctuation (m) na 30 8 14 6 

Table 2.7 states: 

• That after approximately 30 days of pit dewatering (to a depth of 25 m) being within 
500 m of the section line and when the pit was only 180 m away the drawdown may 
have been as much as 12 m but that it was unnoticeable at 280 and 300 m away.   

• After 120 days of the pit being within 500 m, the drawdown may have been up to 18 
m at 180 m distance and less than the observed natural fluctuations at distances 
beyond 220 m. 

• Groundwater levels in the vicinity of the operating pit returned to normal in less than 
300 days from first impact. 

This information shows that impact of pit dewatering is not wide spread. 

Experience at the Coal Valley Mine has been that there is no observable distress on plant 
communities adjacent to pits being dewatered. 

2.2.6 Nitrate 

Hackbarth Environmental (1999) presents a detailed discussion of nitrate runoff issues at the 
Coal Valley Mine. 
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2.2.7 Acid Mine Drainage 

The application for the renewed operating approval for the Coal Valley Mine (Luscar Sterco, 
1998) presents abundant surface water data with respect to resolving any issue of acid mine 
drainage (AMD).  These are: 

• The Lovett River upstream of the mine shows annual average pH values in the range 
of 7.3 to 7.8 from weekly samples collected between 1991 and 1997. 

• The Lovett River downstream of the mine shows annual pH values in the range of 7.4 
to 7.7 from weekly samples collected between 1991 and 1997. 

• Major impoundments (which are placed to intercept all waters affected by mining and 
which drain into small streams) show annual average pH in the range of 7.5 to 8.2 
throughout the 1992 through 1997 period. 

• Minor impoundments show annual average pH in the range of 7.8 to 8.1 throughout 
the period 1992 through 1997. 

It should be kept in mind that mining began in Coal Valley in 1977 and that the above 
observations are made during the last seven years of this period of mining.  AMD would have 
had abundant time to appear in the surface water over this period of time. 

The groundwater chemistry information presented here provides evidence regarding the 
absence of an AMD issue at Coal Valley.  In review, this evidence is as follows: 

• pH’s observed in the area are commonly in the 8 to 9 range. 
• Bicarbonate concentrations indicate substantial buffering capacity to changes in pH. 
• Sulphate concentrations, which would be elevated by oxidation of sulphide minerals, 

are very low. 

Jackson (1989), in a study of coal mining areas along the Alberta foothills, made the 
following observations: 

• Soluble carbonate is present in the cementing materials in the sandstones of the 
Luscar Formation and the Coalspur Beds. 

• The Luscar Formation and the Coalspur beds are low in sulphur minerals. 
• Glacial sediments containing carbonate mineral are present in most valleys of the 

Foothills. 
• The range of pH values in areas undisturbed by mining was 7.2 to 8.9 and  
• Although not specifically mentioned, it was generally indicated that normal to 

“alkaline” (elevated above neutral) pH’s occurred in stream emanating from areas 
disturbed by mining. 
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Considering the records for the surface water and the groundwater, it is apparent that there 
is no evidence of an AMD issue at Coal Valley Mine or this portion of the foothills. 

2.2.8 Summary of Pre-Existing Conditions 

In summary, after up to 30 years of mining activity in the Coal Valley Mine there have been 
no significant changes to groundwater chemistry or adverse impacts on groundwater levels. 

2.2.9 Coalspur Water Supplies 

2.2.9.1 Coalspur Water Wells 

There are no wells in Coalspur that are used for domestic purposes.  There is a well at the 
campground near Coalspur.  Water Well Drilling Reports from a well drilled at this location in 
1982 indicate that the well is open from 30 to 36m in sandstone and shale. 

2.2.9.2 Coalspur Spring 

The Coalspur Spring is located southwest of Coalspur along Highway 40 just west of 
Embarrass River (Figure 2.2).  This spring is used by residents for domestic water supply. 

Table 2.8 presents an analysis of water from this spring collected in September, 2007.  The 
water is calcium bicarbonate with a low TDS of 138 mg/L.  There are no issues with the trace 
constituents in this water. 

 

Table 2.8 Water Chemistry from Coalspur Spring 

Parameter  Drinking Water 
Guideline Parameter  

Drinking 
Water 

Guideline 

Date> 
4 Sept  
2007 

 
 

4 Sept  
2007 

 

MAJOR 
CONSTITUENTS  

 TRACE 
CONSTITUENTS  

 

Calcium 38.6  Aluminum <0.01 0.1 

Magnesium 8.2  Antimony 0.0006 0.006 

Sodium 5 200 Arsenic <0.0004 0.025 

Potassium 0.9  Barium 0.0598  

Carbonate <5  Beryllium <0.0005  

Bicarbonate 155  Bismuth <0.00005  

Hydroxide <5  Boron 0.009 5 

Sulphate 7.9 500 Cadmium <0.0001 0.005 

Chloride <1 250 Chromium <0.0004 0.05 

pH 8.3  Cobalt <0.0001  
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Table 2.8 Water Chemistry from Coalspur Spring 

Parameter  Drinking Water 
Guideline Parameter  

Drinking 
Water 

Guideline 

Date> 
4 Sept  
2007 

 
 

4 Sept  
2007 

 

MAJOR 
CONSTITUENTS  

 TRACE 
CONSTITUENTS  

 

Conductivity 258  Copper <0.0006  

TDS 138 500 Iron 0.007 0.3 

T-Alkalinity(CACO3) 129  Lead <0.0001 0.01 

T-Hardness(CACO3) 130  Manganese 0.0002 0.05 

Nitrate <0.1 45 Mercury <0.0001  

Nitrite <0.05 3.2 Molybdenum 0.0011  

NO2 & NO3 <0.1  Nickel 0.0009  

Ammonia >0.05  Selenium <0.0004 0.01 

   Silver <0.0001  

   Strontium 0.403  

   Thallium <0.00005  

   Tin <0.0002  

   Titanium 0.0006  

   Uranium 0.0008 0.02 

   Vanadium <0.0001  

   Zinc 0.003 5 

All units, except pH and conductivity are in mg/L 

2.2.9.3 Yellowhead Spring 

The Yellowhead Spring is located just to the northwest of this locality along the Yellowhead 
Tower Road (Figure 2.2).  Pipe has been driven horizontally into the ground to facilitate flow 
and filling of water containers.  The spring is used by Coalspur residents for water supply.  
The water is calcium bicarbonate with TDS of approximately 285 mg/L (Table 2.9).  There 
are no issues with respect to the potability of this water. 
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Table 2.9 Chemistry of Water from Yellowhead Spring  

Parameter   Drinking Water 
Guideline Parameter  

Drinking 
Water 

Guideline 

Date> 29 July 
 1998 

4 Sept  
2007 

 
 

4 Sept  
2007 

 

MAJOR 
CONSTITUENTS 

 
 

 TRACE 
CONSTITUENTS  

 

Calcium 53.3 61.9  Aluminum <0.01 0.1 

Magnesium 14.3 16.5  Antimony 0.0007 0.006 

Sodium 15 17 200 Arsenic <0.0004 0.025 

Potassium 3.7 2.8  Barium 0.149  

Carbonate <5 <5  Beryllium <0.0005  

Bicarbonate 272 285  Bismuth <0.00005  

Hydroxide <5 <5  Boron 0.016 5 

Sulphate 7.4 8 500 Cadmium <0.0001 0.005 

Chloride 0.8 <1 250 Chromium <0.0004 0.05 

pH 8 8.3  Cobalt 0.0001  

Conductivity 425 449  Copper <0.0006  

TDS 228 249 500 Iron <0.005 0.3 

T-Alkalinity(CACO3) 223 238  Lead <0.0001 0.01 

T-Hardness(CACO3) 192 223  Manganese 0.0002 0.05 

Nitrate <0.01 <0.1 45 Mercury <0.0001  

Nitrite <0.01 <0.05 3.2 Molybdenum 0.0011  

NO2 & NO3 <0.01 <0.1  Nickel 0.0019  

Ammonia <0.05 <0.05  Selenium <0.0004 0.01 

    Silver <0.0001  

    Strontium 0.462  

    Thallium <0.00005  

    Tin <0.0002  

    Titanium <0.0003  

    Uranium 0.0008 0.02 

    Vanadium <0.0001  

    Zinc 0.005 5 

All units, except pH and conductivity are in mg/L 
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2.2.10 Mercoal Water Supplies 

2.2.10.1 Mercoal Water Wells 

The hamlet of Mercoal is defined as being in sections 23, 24, 25, and 26, TWP 48 R 22 W5.  
A water well survey was conducted in Mercoal.  

There are three water wells in the community (Table 2.10).  These wells range in depth from 
40 to 60 feet (12 to 18 m).  These well depths indicate that shallow groundwater can supply 
local needs in the community.   

Table 2.10 Water Well Survey 

Depth (ft) 
Lot number 

Total To Water 
Name/Comment 

7 60 ? George Spanach 
9 60 24 Dane McLeod, 

17   John Blouin 

Water samples have been collected from the John Blouin well on Lot 17 and the McLeod well 
on Lot 9 (Table 2.11).  The analyses of these samples shows that:: 

• The water is calcium-magnesium bicarbonate, 
• TDS is approximately 200 mg/L. 

Table 2.11 Water Chemistry of Mercoal Wells  

 Blouin McLeod   

Date Sampled>> 28 Jan 
2007 

4 Sept  
2007 

28 Jan 
2007  

 

Parameter   
   

 
    

pH 7.7 8 7.9   
Calcium 51.8 59.7 67.6   

Magnesium 7.9 9.4 18.5   
Sodium 7 5 7   

Potassium 1 0.8 0.8   
Sulphate 4.4 4 21   
Chloride <1 <1 2   

Carbonate <5 <5 <5   
Bicarbonate 215 230 290   

Total Dissolved Solids 179 194 262   
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People in this community also collect water for domestic use from Steeper (Mercoal) spring 
(Figure 2.2).  

2.2.10.2 Steeper (Mercoal) Spring 

This spring is located approximately 1 km south of Mercoal on Highway 40 in SW 24 48-22 
W5 (Figure 2.2).  The spring occurs at an elevation of approximately 1370 m ASL along the 
south side of Highway 40.  At this point, groundwater in the conglomerate or immediately 
adjacent beds discharges at the surface as a spring.  The spring is fed by precipitation falling 
on the ridge extending southeast from that location. 

Topography and drainage of the area is controlled by the geological structure described in 
Section 3.  Major drainage channels tend to run either northwest or southeast with 
occasional crossing of the intervening ridges.  Generally, erosion-resistant beds form 
uplands while less resistant beds form lowlands.  The ridges along the north and south sides 
of Mercoal creek are supported by the Paskapoo sandstones and the Entrance 
Conglomerate respectively.   

Water samples were collected from the Steeper (Mercoal) Spring on November 4, 2004 and 
September 4, 2007 and chemical analyses performed.  The results of the analysis of the 
spring are shown on Table 2.12 along with Alberta drinking water guidelines.  The water from 
the spring is potable as no Canadian Drinking Water guidelines are exceeded.  Chemically, 
the water is a calcium bicarbonate with total dissolved solids of 180 mg/L.  Sodium, sulphate 
and chloride are very low in concentration in the water from this spring.  This water chemistry 
is typical of shallow groundwater in this area. 

Table 2.12 Chemistry of Water from Steeper (Mercoal) Spring  

Parameter Steeper Spring 
Drinking 
 Water  

Guideline
Parameter Steeper Spring 

Drinking 
Water 

Guideline 

Date> 
4-Nov-

04 
4 Sept 
 2007 

 
 4-Nov-04 

4 Sept 
 2007 

 

MAJOR 
CONSTITUENTS    

 TRACE 
CONSTITUENTS    

 

Calcium 43.3 44.3  Aluminum <0.02 <0.01 0.1 

Magnesium 9.9 11  Antimony <0.0008 0.0007 0.006 

Sodium 18 19 200 Arsenic <0.001 <0.0004 0.025 

Potassium 0.9 0.9  Barium 0.143 0.144  

Carbonate  <5 <5  Beryllium <0.001 <0.0005  

Bicarbonate  221 232  Bismuth <0.0001 <0.00005  

Hydroxide  0 <5  Boron <0.02 0.017 5 

Sulphate  3 4 500 Cadmium <0.0002 <0.0001 0.005 

Chloride  <1 <1 250 Chromium <0.0008 <0.0004 0.05 
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Table 2.12 Chemistry of Water from Steeper (Mercoal) Spring  

Parameter Steeper Spring 
Drinking 
 Water  

Guideline
Parameter Steeper Spring 

Drinking 
Water 

Guideline 

Date> 
4-Nov-

04 
4 Sept 
 2007 

 
 4-Nov-04 

4 Sept 
 2007 

 

MAJOR 
CONSTITUENTS    

 TRACE 
CONSTITUENTS    

 

pH 7.9 8.2  Cobalt <0.0002 <0.0001  

Conductivity  341 359  Copper 0.001 <0.0006  

TDS 180 195 500 Iron 0.008 <0.005 0.3 

T-Alkalinity(CACO3) 181 190  Lead <0.0001 <0.0001 0.01 

T-Hardness(CACO3) 149  156  Manganese <0.001 <0.0001 0.05 

Nitrate 0.3 0.3 45 Mercury <0.0001 <0.0001  

Nitrite <0.05 <0.05 3.2 Molybdenum 0.0013 0.0011  

NO2 & NO3 0.3 0.3  Nickel <0.0002 0.001  

Ammonia <0.05 <0.05  Selenium <0.0008 <0.0004 0.01 

    Silver 0.0002 <0.0001  

    Strontium 0.508 0.508  

    Thallium <0.0001 <0.00005  

    Tin <0.0004 <0.0002  

    Titanium <0.005 0.0004  

    Uranium 0.0004 0.0004 0.02 

    Vanadium 0.0004 <0.0001  

    Zinc 0.004 0.004 5 

All units, except pH and conductivity are in mg/L 

 

2.3 Mercoal West Project 

2.3.1 Physical Setting 

As shown on Figure 1.1, the Mercoal West Mine trends southeast-northwest.  Land surface  
elevations range from 1240 masl at the west end in the vicinity of the McLeod River to 1440 
masl along the major ridge. 

The western half of the area drains northwest to the McLeod River via McCardell Creek.  The 
eastern half of the area drains south to the McLeod River by means of several tributaries to 
Mercoal Creek. 

2.3.2 Mining Plan 

The mining plan is described in detail in Section C of CVRI (2008).  Features of the plan 
necessary to the hydrogeological analysis are summarized here. 
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• Mining will begin approximately 500 m northwest of the nearest residence in Mercoal 
and proceed in a northwesterly direction. 

• The excavation will cross several north-south oriented watercourses in the east 
portion and be located north of McCardell Creek in the west section. 

• Depth of the pits will vary from 30 m  to 40 m. 
• The pits will be excavated by dragline and backhoe with periodic blasting. 
• Pits will be dewatered by means of sumps and pumps within the excavations.  

Dewatering wells have not been necessary along the Mercoal trend and will not be 
necessary in these pits.  Water from the dewatering operations will be clarified and 
returned to the nearest drainage course. 

• Fuelling of vehicles will take place in or near the pits.  These facilities will consist of 
above-ground storage with secondary containment.  The facilities will meet all current 
regulations. 

• Reclamation will consist of a series of water bodies or wetlands that will generally 
occur at points where watercourses cross the former pit location. 

2.3.3 Hydrogeology 

Mercoal West lies along the same geological trend as has been mined previously in South 
Block and Mercoal East Phase 1 and 2.  There is no reason to anticipate significant 
differences in hydrogeology from those areas. 

2.3.3.1 Groundwater Monitoring System 

Two lines of piezometers were installed (Figure 2.2) in Mercoal West area in order to 
characterize the groundwater regime.  Water levels were measured and water samples 
collected for analysis.   

2.3.3.2 Groundwater Flow 

Hydrogeological Cross Section 7,534W (Figure 2.3) shows that the directions of groundwater 
flow is downward and outward from the topographic high at approximately 750 N. 

Hydrogeological Cross Section 2,175W (Figure 2.4) also shows downward and outward flow 
from a topographic high located at approximately 2,740N. 

Groundwater recharge (downward direction of flow from the water table) takes place 
throughout most of the area of this area.  Groundwater discharge (upward direction of flow at 
the water table) takes place over a very limited area at topographic lows containing water 
courses. 
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2.3.3.3 Groundwater Chemistry 

Ten water samples have been collected from the five piezometers in Mercoal West.  
Generally, the groundwater in Mercoal West has approximately 75 % of the TDS (Table 2.14) 
on the South Block and Mercoal East Phases (Table 2.2).  The nature of the groundwater 
remains sodium bicarbonate with pH values close to 9.  Thus, the major ion chemistry in 
Mercoal West is fundamentally the same as in mining areas to the east. 

 

Table 2.14 Mercoal West Water Chemistry – Major Ions. 

Parameter Freshwater 
Aquatic Limit Maximum Minimum Median Standard 

Deviation 

pH 5 - 9.5 9.2 8.2 8.7 0.4 
Calcium  97 0.8 30 40 

Magnesium  15 0.2 9 8 
Sodium  457 7 194 174 

Potassium  6.5 0.6 1.8 0.9 
Sulphate  6.5 1.1 3.3 1.9 
Chloride  4 1 1.8 1.2 

Carbonate  63 47 56 6 
Bicarbonate  1040 262 542 304 

Total Dissolved Solids  1040 223 536 309 

 

Trace element chemistry in the Mercoal West piezometers is shown in Table 2.15.  It is noted 
that maximum observed values of arsenic, iron, lead and  manganese exceed freshwater 
aquatic guideline – just as they do in the South Block and Mercoal East Phases (Table 2.4) 
lying to the east.  Just as in those eastern areas, the median concentrations of trace 
elements, with the exception of aluminum, in the Mercoal West groundwater do not exceed 
any guideline.  Due to the generally lower TDS concentrations, the trace elements in the 
groundwater of Mercoal West are generally lower in concentration than has been observed in 
South Block or Mercoal East. 
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Table 2.15 Mercoal West Water Chemistry – Trace Constituents. 

Trace Parameters 
Freshwater 

Aquatic 
Limit 

Maximum Minimum Median 

Aluminum 0.1 0.35 0.01 0.16 
Arsenic 0.005 0.0055 0.0005 0.0016 
Cadmium 0.033 Nd   
Chromium 0.05 0.0018 0.0005 0.0005 
Copper 0.016 0.0014 0.0006 0.0009 
Iron 0.3 0.38 0.008 0.11 
Lead 0.002 0.0029 0.0001 0.0008 
Manganese 0.05 0.17 0.0001 0.0008 
Mercury 0.0001 Nd   
Molybdenum 0.073 0.0025 0.0005 0.0013 
Nickel 0.065 0.0049 0.0002 0.0014 
Selenium 0.001 nd   
Silver 0.1 nd   
Thallium 0.0008 Nd   
Zinc 0.05 0.014 0.003 0.01 

Notes:  All units in mg/L 
   All values assume hardness of 100 mg/L 
   Bold = Exceeds guideline 

TDS are shown on Hydrogeological Cross Sections -7,534E and -2,175E (Figures 2.3 and 
2.4).  With the exception of MERWS 02, TDS is less than 500 mg/L at depths of 
approximately 100 m in this area.  MERWS 02 has TDS of 934 mg/L.  

2.4 Yellowhead Tower Project 

2.4.1 Physical Setting 

As shown on Figure 1.1, the Yellowhead Tower Development trends southeast-northwest.  
Land surface elevations range from approximately 1190 masl at the east end in the vicinity of 
the Embarras River to 1395 masl  along the major ridge. 

The entire development area drains southeast to the Embarras River through Jackson and 
Chance Creeks. 

2.4.2 Mining Plan 

The mining plan is described in detail in Section C of CVRI (2008).  Features of the plan 
necessary to the hydrogeological analysis are summarized here. 
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• Mining will occur approximately 100 m northwest of the nearest cabin in Coalspur and 
proceed in a northwesterly direction. 

• At the southeast end of the Yellowhead Tower Project there are two pits: 
• A small, northern pit that is open briefly, reaches and lower elevation of 

approximately 1140 m. and is reclaimed to approximately 1170 m.  The seam in 
this pit is absent for nearly 3 km to the northwest where it again is present in 
Section 5. 

• An elongated southern pit 
• As mining proceeds to the west there are two and, finally, three parallel pits. 
• In the east, the coal extraction and a significant amount of the spoil will be in the area 

between Jackson and Chance Creek. 
• Jackson Creek will largely not be disturbed by the operations. 
• Chance Creek will only be diverted where it runs north-south across the mine. 

• In the west areas of the mine, some of the headwaters tributaries to Chance Creek 
will be permanently diverted, buried in spoil or become part of in-pit lake drainage 
systems. 

• Depth of the pits will vary from 30 m to 120 m. 
• The pits will be excavated by dragline and backhoe with minimal blasting. 
• Pits will be dewatered by means of sumps and pumps within the excavations.  

Dewatering wells have not been necessary along the Mercoal trend and will not be 
necessary in these pits.  Water from the dewatering operations will be clarified and 
returned to the nearest drainage course. 

• Fuelling of vehicles will take place in or near the pits.  These facilities will consist of 
above-ground storage with secondary containment.  The facilities will meet all current 
regulations. 

• Reclamation will consist of a series of creating a mosaic of uplands, wetlands and 
lakes. 

2.4.3 Hydrogeology 

Yellowhead Tower lies along the same geological trend as has been mined previously in 
West Extension.  There is no apparent reason to anticipate significant differences in 
hydrogeology from those areas. 

2.4.3.1 Groundwater Monitoring System 

One line of piezometers was installed (Figure 2.2) in Yellowhead Tower area in order to 
characterize the groundwater regime.  Water levels were measured and water samples 
collected for analysis.   
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2.4.3.2 Groundwater Flow 

Hydrogeological Cross Section -1,800E (Figure 2.5) presents the groundwater flow system at 
the center of the Yellowhead Tower development.  Ground water flow is southward and 
downward from the topographic high north of YT-18 toward Chance Creek which lies south 
of YT-15.  

Groundwater recharge (downward direction of flow from the water table) takes place 
throughout most of the area of this area.  Groundwater discharge (upward direction of flow at 
the water table) takes place over a very limited area at topographic lows containing water 
courses. 

2.4.3.3 Groundwater Chemistry 

Hydrogeological Cross Section -1,800E (Figure 2.5) presents the TDS in YT-17 and YT-15.  
TDS is in the range of 900 to 1,400 mg/L at depths of approximately 80 m. 

Table 2.17 presents the major ion chemistry from the monitoring wells in Yellowhead Tower 
Project.  In general, the water is sodium bicarbonate with TDS in the 1,000 mg/L range. 

Table 2.17 Yellowhead Tower Water Chemistry – Major Ions. 

Piezometer Name>> YT-17 YT-15  

Date Sampled>> Feb 20  
2007 

May 23 
 2007 

Sept 5 
2007 

Sept 5 
2007 

 

Parameter  
 

 
  

 
  

 
    

pH  8.7 8.9 8.7 8.7  
Calcium 1.6 1.7 0.8 1.8  

Magnesium 0.4 <0.1 <0.1 <0.1  
Sodium 577 534 514 408  

Potassium 2.8 2.2 1.4 1.6  
Sulphate 3.6 3.4 <0.5 <0.5  
Chloride 34 22 21 151  

Carbonate 59 84 58 <5  
Bicarbonate 1360 1200 1150 727  

Total Dissolved Solids 1350 1240 1160 950  
All units in mg/L 

Table 2.18 presents the trace parameter chemistry from the monitoring wells in the 
Yellowhead Tower Project.  Selenium is below the freshwater aquatic guideline.  There are 
no issues with respect to this water chemistry. 
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Table 2.18 Yellowhead Tower Water Chemistry – Trace Constituents. 

Piezometer Name>> YT-17 YT-15  

Date Sampled>> Feb 20  
2007 

May 23 
 2007 

Sept 5  
2007 

Sept 5 
2007  

Trace Parameters      

Aluminum 
0.32 

 0.05 0.02 0.09 
 

Arsenic 0.0064 0.009 0.0056 0.0027  
Cadmium <0.0001 <0.0001 <0.0001 <0.0001  
Chromium 0.003 0.002 0.0024 0.0089  

Copper 0.0008 <0.0006 <0.0006 <0.0006  
Iron 0.105 0.021 0.011 0.062  
Lead 0.003 0.0001 0.011 0.001  

Manganese 0.027 0.011 0.008 0.026  
Mercury <0.0001 <0.0001 <0.0001 <0.0001  

Molybdenum 0.0018 0.0014 0.0013 0.002  
Nickel 0.0044 0.0017 0.0014 0.0009  

Selenium <0.0004 0.0008 0.0007 <0.0004  
Silver <0.0002 <0.0002 <0.0002 <0.0002  

Thallium 0.00006 <0.00005 0.00008 0.0003  

Zinc 0.016 0.008 0.013 <0.002  
 All units in mg/L 
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3.0 ENVIRONMENTAL IMPACT ASSESSMENT 

The purpose of this section is to present a technical discussion of environmental effects of 
the proposed mining operations on the hydrogeological regime of the area.  In order to 
predict effects and thereby impacts the methodology used will be to synthesize the 
observations at the proposed extension with the historical record at the nearby Coal Valley 
Mine.   

CEAA (1994) defines an environmental effect as: “any change that the project may cause in 
the environment, including any effect of any changed on the health and socio-economic 
conditions, on physical and cultural heritage, on current use of lands and resources for 
traditional purposes by aboriginal persons, or on any structure, site or thing that is of 
historical, archaeological, palaeontological or architectural significance and any change to 
the project that may be caused by the environment.” 

Tilleman (1994) defines environmental impact as; “the net change, positive or negative, in 
human health and well-being that results from an environmental effect, including the well-
being of the ecosystem on which human survival depends.” 

In general, the effects of mining on groundwater and the resulting impacts may be placed 
into two categories:  

1. Those dealing with groundwater levels and  
2. Those dealing with groundwater quality.  

The groundwater levels category includes all phenomena that are a function of those levels 
such as production capacity of wells and groundwater movement.  The following discussion 
will deal with both these categories as they apply to the issue being discussed.  

3.1 Overview of Impact Issues 

3.1.1 Impact on Local Water Wells 

This section deals with the effects and potential for impacts on local groundwater users in 
terms of volume. 

A previous section presented information from Pit 122 in Mercoal Phase 1 which showed that 
drawdown adjacent to a 30 m deep pit was not observable at a distance of 100 m 
perpendicular to that pit.  It also showed that water levels adjacent to pits recover rapidly 
after pumping ceases. 
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3.1.1.1 Wells in Mercoal 

A survey of lessors of land in Mercoal revealed that there are only three water wells in 
service.  These wells are located on Lots 7, 9 and 17.  All three are more than 500 m from 
the east ends of the Mercoal West pits (Figure 2.2).  There was concern expressed by these 
three lessors that mining operations would have an adverse effect on their water wells.   

The following information has been presented in this document: 

• It has been shown that lowering of water levels adjacent to mining pits does not 
extend beyond 100 m for the 30 m of water level drawdown in a pit.  At the southeast 
end of Mercoal West the pits will be approximately 30 m deep.  Since these wells are 
located at significantly greater distances there is no possibility of water level declines. 

• As shown by Luscar (1999, 2005) groundwater flows from the uplands to discharge 
into Mercoal Creek.  A similar situation will be present in the hamlet of Mercoal.  This 
means that the bulk of the water moving toward Mercoal Creek in the vicinity of these 
wells comes from the uplands north and south of the hamlet and not from 
downstream in the direction of the mining.  This situation acts to strongly mitigate any 
influences of water level drawdown extending from the pits toward these wells. 

• Luscar (2005) showed a typical pattern of groundwater flow in the valley of Mercoal 
Creek.  Groundwater in the valley is moving upward in the ground toward the surface 
where it discharges in the bed of the creek.  This means that the creek has no 
influence on the quality of water below the ground surface.  When groundwater is 
moving up, pollutants cannot move down.  It therefore means that activities 
downstream on Mercoal Creek can have no effect on the underlying groundwater in 
the hamlet. 

• These three wells are 14 to 18 m (45 to 60 ft) deep and have been installed by 
modern water well drilling techniques by licensed drillers.  This means that they have 
adequate shallow seals and draw water from zones well below the surface.  This also 
means that there is a substantial filtering zone between the surface and the intake 
section of the well.  This filtering zone will act to effectively protect against any 
downward movement of pollutants. 

The conclusion is that the impact on the wells in Mercoal will be insignificant. 

3.1.1.2 Wells in Coalspur 

There are no domestic water wells in Coalspur.  There is a well at the provincial campground 
just south of Coalspur that is approximately 30 m deep.  The campground well is more than 
1,000 m from the east end of the Yellowhead Tower Pits. 
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Impact of pit dewatering have not been observed to extend as far as  1,000 m and therefore 
the impact is insignificant. 

3.1.1.3 Wells near Robb 

Wells in and just south of Robb are across several topographic divides from the Yellowhead 
Tower Development.  They are therefore also across several groundwater divides from 
Yellowhead Tower Development and will not be influenced by activities there. 

The conclusion is that the impact on wells in and near Robb will be insignificant 

3.1.2 Impact on Local Springs 

This section will deal with impacts on local springs in terms of volume. 

3.1.2.1 Steeper (Mercoal) Spring 

The Steeper Spring was identified by landowners in Mercoal as a VEC.  Local landowners 
use the spring as a source of water and are concerned that coal mining will change the flow 
or the water quality.  This issue was addressed in Luscar (2005).  The assessment has not 
changed since that time. 

The Steeper Spring is located several kilometres south of the Mercoal West Development.  
It has been shown in this document that water level drawdowns do not extend to that 
distance. 

The conclusion is that the impact on Steeper Spring will be insignificant. 

3.1.2.2 Yellowhead Spring 

The mine plan calls for spoil to be placed on the slopes above this spring.  These activities 
will have the potential to cut off the supply of water to this spring if not cover it completely.  It 
is likely that this spring will cease to provide a source of water.  There is no direct way to 
mitigate this situation. 

The mitigation for this impact will be that residents will obtain water from Coalspur Spring 
nearby. Therefore, the impact of the removal of this source of local water supply will be 
insignificant. 

3.1.2.3 Coalspur Spring 

The Coalspur Spring is located approximately 1,000 m southwest and across Chance Creek 
and Embarras River from the eastern end of the Yellowhead Tower pits.  The spring is also 
more than 2,000 m east of the Mercoal West Project.  The spring is fed by entirely different 
water sources than those involved in either project. 
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The impact on Coalspur Spring will be insignificant. 

3.1.3 Impact on Surface Water Bodies 

Surface water bodies constitute water courses.  There are no lakes, ponds or similar non-
flowing water bodies in the area. 

3.1.3.1 Surface Water Quantity 

Water courses in these two proposed project areas receive groundwater from shallow flow 
systems.  To a greater or lesser extent groundwater contributes flow to these courses 
throughout the year.  At higher elevations in the basin of the water courses it is possible that 
the water table will fall below the stream bed in fall or winter and groundwater would then 
cease to contribute to flow until spring. At lower elevations there is a higher probability that 
groundwater contributions may continue year round.  At these lower elevations, the 
proportion of groundwater in total flow would be relatively small in spring and summer and 
higher in fall and winter. 

When mine pits are adjacent to water courses there will be a tendency for dewatering of the 
adjacent pit to draw water that would, for a portion of the year at least, have entered that 
water body.  This will be relatively more important in times of low flow such as fall and winter 
than at times when there is abundant precipitation to generate surface runoff.  Such a 
drainage phenomenon might be anticipated when pits are within 100 m of a water course. 

It has been stated that the operating procedure of pit dewatering will be to clarify the water 
from the pit and return it to the local drainage course.  This will have the net effect of an 
insignificant change in the volume of flow in the water course. 

Mercoal West 

In Mercoal West Project area virtually all the water courses cross the mine pits running from 
north toward the south.  The streams will be diverted for mining and water from the nearby pit 
will be returned, after acceptable removal of sediment, to the water course on the 
downstream (south) side of the pit.  The net effect is that if there is any groundwater diverted 
from that water course it will be returned within several hundred metres.   

Reclamation in Mercoal West involves a series of end-pit lakes (Matrix Solutions 2008).  
These lakes are planned at locations where there are water course crossings of the mine pit.  
Within a relatively short time, the groundwater flow system will re-establish itself to the new 
(and lower) base level of each of these lakes.  The fact that these lakes are transverse to the 
direction of flow of the water courses likely means that they will attract groundwater that 
might have entered that same water course farther downstream and cause it to enter the 
water course sooner than under the pre-disturbance situation.  This change will not be 
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significant in comparison with potential changes that are discussed in the surface water 
quantity (Matrix 2008) or quality (Hatfield 2008) reports. 

The impact of changes to the hydrogeological regime on surface water volume in Mercoal 
West is therefore insignificant. 

Yellowhead Tower 

In the first several kilometres of the east portion of Yellowhead Tower, Jackson Creek flows 
through the mine development area.  Chance Creek will be intercepted during development 
of the west half of the mine and creek diversions will be required. The bottom elevations of 
the largest pit are not significantly lower than the creeks beds.  The combination of significant 
distance and small relative hydraulic gradient means that there will be no significant 
interception of groundwater that might have flowed to these creeks.  The return of water from 
the pits to surface water further mitigates any impacts related to groundwater. 

As mining in Yellowhead Tower extends beyond approximately 3 km from the east end a few 
diversions of Chance Creek will be required during  operations.  In light of the diversions of 
this water course, there is no issue of impact from groundwater – all of the impact issue 
transfers to the physical diversion of the water course. 

Reclamation in Yellowhead Tower involves a series of end-pit lakes (Matrix Solutions 2008).  
These lakes are planned at locations where there are water course crossings of the mine pit.  
Within a relatively short time, the groundwater flow system will re-establish itself to the new 
(and lower) base level of each of these lakes.   

The impact of changes to the hydrogeological regime on surface water volume in Yellowhead 
Tower is therefore insignificant. 

At either Mercoal West or Yellowhead Tower, from a groundwater point of view, there will be 
no net effects and the impact is insignificant. 

3.1.3.2 Surface Water Quality 

Groundwater entering the mine pits of Mercoal West and Yellowhead Tower will be 
discharged to nearby surface water courses – as has been the practice throughout the 
history of mining at the Coal Valley Mine.   

It has been shown that the quality of groundwater in the two proposed mining areas 1) is 
similar to groundwater chemistry in present and past mining areas in Coal Valley, and 2) is of 
acceptable quality for discharge to surface water bodies. 
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There will be no impact on surface water quality caused by the discharge of groundwater 
from the pits.  The impact is insignificant. 

3.1.4 Impact on Groundwater 

Impacts to groundwater have the potential to result in changes in groundwater levels or in 
groundwater chemistry.  The following sections discuss these potential impacts. 

3.1.4.1 Groundwater Levels 

It has been shown that the impacts of drawdown of groundwater levels in the mine pits of this 
area do not extend as far as several hundred metres from the pit.  This distance is within the 
disturbance area of the mine operations.  Placement of spoil and roadways typically take 
place within, and many times, beyond this distance.   

Thus, any plant communities that may have been impacted by lowering groundwater levels 
will have already been displaced by the mine operations.  Impact via groundwater is 
therefore insignificant. 

3.1.4.2 Groundwater Chemistry 

There are two issues with respect to how changes in groundwater chemistry may affect the 
quality of groundwater in the vicinity of the proposed mines.  These issues can be 
summarized as 1) changes due to mine spoil, and 2) changes due to spills and leaks. 

Mine Spoil 

The monitoring of toe springs at Coal Valley Mine has demonstrated that there is an 
insignificant impact of spoiling on water chemistry.  Tables 2.2 and 2.5, representing major 
ion chemistry at toe springs and in the West Extension respectively show that TDS, pH, 
bicarbonate and sodium have similar median  concentrations in disturbed and natural 
situations.  Only sulphate concentrations increase in water emanating from disturbed 
material relative to background along this geological trend.  Sulphate remains well below 
drinking water guidelines and there are no freshwater aquatic guidelines for sulphate. 

Hackbarth Environmental (1999) presented an assessment of the behaviour of nitrate in 
mine spoils.  Hackbarth determined that nitrate may be elevated above background in mines 
(or portions of mines) where significant amounts of explosives were used.  He further 
determined that the nitrate was leached out after several years.  Thus, the occurrence of 
nitrate is self-mitigating.  The impact of nitrate on groundwater chemistry is insignificant. 

The environmental impact of mine spoil on groundwater quality is therefore insignificant. 
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Spills and Leaks 

Hydrocarbon fuels will be present in the two mine projects.  They will be present both in 
vehicles and in bulk storage.  Spills or leaks of these hydrocarbons are a possibility. 

Spills from vehicles will take place as the result of accidents.  In this situation, there will be 
rapid response and clean up.  The probability that such an event could cause an impact on 
groundwater quality is remote.  The impact is therefore insignificant. 

Bulk storage of hydrocarbon fuel will take place in these mines.  These facilities will be 
constructed to meet current provincial requirements for the storage of bulk fuels.  Currently, 
this means containment berms with low permeability materials within the bermed area.  This 
minimizes the probability of an undetected leak and similarly reduces the impact to 
groundwater quality.  The impact is therefore remote. 

3.1.5 Summary of Impact Issues 

Table 3.1 summarizes the significance of groundwater impact issues discussed in this 
section.  All issues are insignificant. 
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Table 3.1 Summary of Significance of Impact Issues. 

Potential Impact Issue Significance of Impact 

Wells in Mercoal Insignificant 

Wells in Coalspur Insignificant 

Wells Near Robb Insignificant 

Steeper Spring Insignificant 

Mercoal Spring Insignificant 

Yellowhead Spring Insignificant 
(mitigated) 

Coalspur Spring Insignificant 

Surface Water Quantity Insignificant 

Surface Water Quality Insignificant 

Groundwater Quantity Insignificant 

Groundwater Quality Insignificant 

 

3.2 Valued Environmental Components 

Valued environmental components (VEC) that have been identified by the public and others 
are 1) groundwater wells, and 2) springs. 
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Table 3.2 Summary of Impact Significance on Valued Environmental Components – Groundwater 

Nature of 
Potential 
Impact or 

Effect 

Mitigati
on/ 

Protecti
on Plan 

Type of 
Impact or 

Effect 

Geograph
ical 

Extent of 
Impact or 

Effect 
1 

Duration 
of 

Impact 
or Effect 

2 

Frequen
cy of 

Impact 
or Effect 

3 

Ability for 
Recovery 

from 
Impact or 

Effect 
4 

Magnitud
e of 

Impact or 
Effect 

5 

Project 
Contributio

n 
6 

Confide
nce 

Rating 
7 

Probabilit
y of 

Occurren
ce of 

Impact or 
Effect 8 

Signi
fican

ce 
9 

Impacts on Water Wells 
Project local none none R-ST nil neutral high none insignif

icant 
Residual local none none R-ST nil neutral high none insignif

icant 

Wells in Mercoal unnecessa
ry 

Cumulative local none none R-ST nil neutral high none insignif
icant 

Project local none none R-ST nil neutral high none insignif
icant 

Residual local none none R-ST nil neutral high none insignif
icant 

Wells in Coalspur unnecessa
ry 

Cumulative local none none R-ST nil neutral high none insignif
icant 

Impacts on Springs 
Project local none none R-ST nil neutral high none insignif

icant 
Residual local none none R-ST nil neutral high none insignif

icant 

Steeper Spring unnecessa
ry 

Cumulative local none none R-ST nil neutral high none insigni
ficant 

Project local none none R-ST nil neutral high none insignif
icant 

Residual local none none R-ST nil neutral high none insignif
icant 

Mercoal Spring unnecessa
ry 

Cumulative  local none none IRR-R nil neutral high none insignif
icant 

Project local residual continuous IRR-R high n negative high high insignif
icant 

Residual local residual continuous IRR-R high n negative high high insignif
icant 

Yellowhead Spring Use 
Coalspur 

Spring 

Cumulative none residual continuous IRR-R high negative high high insigni
ficant 
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Table 3.2 Summary of Impact Significance on Valued Environmental Components – Groundwater 

Nature of 
Potential 
Impact or 

Effect 

Mitigati
on/ 

Protecti
on Plan 

Type of 
Impact or 

Effect 

Geograph
ical 

Extent of 
Impact or 

Effect 
1 

Duration 
of 

Impact 
or Effect 

2 

Frequen
cy of 

Impact 
or Effect 

3 

Ability for 
Recovery 

from 
Impact or 

Effect 
4 

Magnitud
e of 

Impact or 
Effect 

5 

Project 
Contributio

n 
6 

Confide
nce 

Rating 
7 

Probabilit
y of 

Occurren
ce of 

Impact or 
Effect 8 

Signi
fican

ce 
9 

Project local none none R-ST nil neutral high none insignif
icant 

Residual local none none R-ST nil neutral high none insignif
icant 

Coalspur Spring unnecessa
ry 

Cumulative none none none R-ST nil neutral high none insignif
icant 

1. Local, Regional, Provincial, National, Global 
2. Short, Long, Extended, Residual 
3. Continuous, Isolated, Periodic, Occasional, Accidental, Seasonal, 
4. Reversible in short term (R-ST), Reversible in long term(R-LT), Irreversible – rare(IR-R) 
5. Nil, Low, Moderate, High 
6. Neutral, Positive, Negative 
7. Low, Moderate, High 
8. Low, Medium, High 
9. Insignificant, Signific
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3.2.1 Groundwater Wells 

It has been shown that the Mercoal West mining operations will have no significant effects on 
existing water wells in Mercoal.  This VEC will simply not be disturbed by mining and the 
impacts are insignificant. 

There is only one well in the Coalspur vicinity.  This well is located at the campground and it 
has been demonstrated that there will be insignificant impact.  This VEC will simply not be 
disturbed by mining and the impacts are insignificant. 

3.2.2 Springs 

The Steeper (Mercoal) Spring was identified by landowners in Mercoal as a valued 
environmental component.  Local landowners use the spring as a source of water and are 
concerned that coal mining will change the flow or the water quality.  The impact on this 
spring has been shown to be insignificant.  This VEC will simply not be disturbed by mining 
and the impacts are insignificant. 

The Yellowhead Tower Spring will be damaged or destroyed by the mining operations.  
There is no available mitigation.  This VEC will disappear.  Users of this spring will need to 
obtain water from the nearby Coalspur Spring. 

It has been shown that the Coalspur Spring will not be significantly impacted by operations at 
Yellowhead Tower.  This VEC will simply not be disturbed by mining and the impacts are 
insignificant. 

4.0 CUMULATIVE EFFECTS 

4.1 Groundwater Quantity 

Groundwater levels in the immediate vicinity of the reclaimed mine pits will be modified.  The 
re-contoured land surface plus the selective addition of end-pit lakes and wetlands will create 
a very localized change in groundwater conditions.  Groundwater that moved through the 
subsurface to discharge to local streams will be diverted to discharge in the end-pit lakes and 
wetlands.  The end-pit features will present a water surface that will result in a minor amount 
of evaporation that would not have taken place prior to mine operations.  This minor amount 
of evaporation will not be of consequence to the local or regional groundwater regimes. 

4.2 Groundwater Quality 

It has been shown that groundwater moving through spoil may have enhanced 
concentrations of calcium and sulphate (Table 2.2) .  The change in concentrations does not 
exceed any potential guidelines such as drinking water or freshwater aquatic life and the 
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impact is insignificant.  The issue of whether this is a candidate for a cumulative effect is as 
follows: 

• The water discharging from toe springs is relatively small in volume. Upon entering 
the surface water system it is diluted by other water from non-spoil area. 

• The water within the spoil that remains in the subsurface as groundwater will mix with 
other, non-impacted, groundwater. 

• The groundwater in the spoil will be part of the shallow groundwater system which, 
according to Vogwill (1983), concentrates the majority of groundwater to discharge in 
local topographic logs.  Thus, the impacted water is diluted by mixing with other 
groundwater and subsequently discharges to surface water where it is mixed further. 

While there may be a theoretical potential for a cumulative impact, the situation is such that 
any change would not be discernable considering the normal ranges of concentrations of 
calcium and sulphate in the area. 

• Calcium in groundwater: 
• Ranges from 0.5 to 73 mg/L in West Extension (Table 2.5) 
• Ranges from 0.9 to 83 mg/L in South Block (Table 2.3) 
• Ranges from 0.8 to 97 mg/L in Mercoal West (Table 2.14) 

• Sulphate in Groundwater: 
• Ranges from 0.3 to 103 mg/L in West Extension (Table 2.5) 
• Ranges from 0.9 to 19 mg/L in South Block (Table 2.3) 
• Ranges from 1.1 to 6.5 mg/L in Mercoal West (Table 2.14) 

Considering the combined effects of dilution and natural variations, there will be no 
observable cumulative effects on groundwater chemistry that would translate into a 
groundwater quality issue. 

5.0 CLIMATE CHANGE 

Climate change scenarios for Edmonton for 2010 to 2039 are presented in Table 5.1. These 
are the accepted climatic indices for this EIA.   

The indices of direct interest for hydrogeology are precipitation and temperature.  Barrow and 
Yu (2005) have predicted that annual mean temperature in Edmonton will rise by 1.1 
degrees from 2.5 to 3.6 degrees C.  They further predict that annual precipitation will rise by 
6 mm from 458  mm to 464 mm. 

While the increase in temperature may indicate an increase in evaporation and 
evapotranspiration, the concurrent increase in precipitation would tend to off-set that 
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increase.  The net result is that any change is indeterminate and will be insignificant to the 
hydrogeological regime. 

The climate change predictions will have no influence on the predictions of significance made 
in this document. 

Table 5.1 Climate Change Scenarios for Edmonton 2020s (2010 - 2039) 

 
Baseline 

Global Climate 
Model 

HadCM33  

Difference between 
Baseline and Model 

Projection 
Emissions Scenario - B2 (b) - 
Scenario Type - Median - 
30-Year Period 1961-1990 2020s - 
Annual Mean Temperature (°C)  2.5 3.6 +1.1°C 
Annual Precipitation (mm)  458 464 +6.0 mm 
Growing Degree Days Index (DD5)1 1445.7 1784.0 23.4% 
Annual Moisture Index (AMI)2 3.2 3.8 18.8% 

Source:  Climate Scenarios for Alberta, Prairie Adaptation Research Collaborative, Barrow & Yu, May 2005 

6.0 MONITORING 

CVRI has an agreement within its AEPEA Approval with respect to on-going monitoring of 
groundwater.  Generally, it provides for the following: 

• A focus on shallow groundwater conditions. 
• On-going monitoring of water chemistry in selected springs in order to provide long-

term information on effects on water chemistry. 
• On-going monitoring of water levels and water chemistry in selected monitoring wells 

extending from the original mining operations through Mercoal Phase 2 and West 
Extension. 

• A process for deciding which observation wells utilized for an environmental 
assessment will become part of the on-going monitoring program. 

• Annual reporting as part of the AEPEA Approval. 

The environmental assessment provided within this report has benefited from this on-going 
monitoring.  Presentation of historical monitoring result has proven to be invaluable to the 
prediction of future impact.  This agreement will move forward into the operating phases of 
the proposed Mercoal West and Yellowhead Tower Developments. 
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APPENDIX A 
 

Figure 1.1. Study Areas 
 

Figure 2.1 Sampling Sites within the Coal Valley Mine, South Block, West Extension 
and Wetlands Areas. 

 
Figure 2.2 Sampling Sites in Mercoal West and Yellowhead Tower Areas 

 
Figure 2. 3 Hydrogeological Cross Section 7354W  

 
Figure 2. 4 Hydrogeological Cross Section 2175W  

 
Figure 2.5  Hydrogeological Cross Section 1800E  
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APPENDIX B 

Compliance with the Terms of Reference 

This section presents the Terms of Reference in italic font along with comment or direction to 
location of responses within this report in Arial font. 

5.13 Groundwater 

CVM shall provide an overview of the existing geological and hydrogeological setting in the 
Study Area(s) and: 

a) Provide an overview of the existing hydrogeological setting including: a description of 
aquifers, hydraulic characteristics, groundwater quality, groundwater users and the 
interaction of surface water and regional/local groundwater flow; 

This overview builds from a substantial set of existing information on the impact of coal 
mining on groundwater in the entire Coal Valley mining operation.  The hydrogeological 
regimes of the two proposed projects are extensions of the two regimes represented by the 
historical information.  The historical information is thus a very reliable predictor of impacts 
from the proposed projects. 

Section 2 provides this overview. 

b) Identify the components and activities of the Project that have the potential to affect 
groundwater resources; 

This is done in Section 3.1 

c) Identify potential impacts to groundwater quality and quantity from various Project 
activities; 

This is done in Section 3.2 

d) Identify the nature and significance of the predicted effects and include any field and 
modelling methods used to determine the effects of the proposed Project on existing 
and future groundwater supplies; 

This is done in Section 3.1 and 3.2. 

e) Discuss groundwater discharges to watercourses in terms of volumes, rates, timing 
and duration and the potential for interruption of groundwater flows to surface water 
systems; 
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This is done is Sections 2.2.3.1; 2.2.3.2; 2.3.3.2; 2.4.3.2 and 3.1.2. 

f) Identify and map groundwater recharge sites and assess the potential impacts of the 
project on recharge rates, timing and duration; 

Discussion of the hydrogeological regime is provided in Sections 2.3.3.2 and 2.4.3.2. 

Discussion of potential impacts on the hydrogeological regime is discussed in Section 
3.1.4.1. 

g) Describe the post-mining groundwater regime with an assessment of the nature and 
significance of changes from the pre-mining condition; 

This overview builds from a substantial set of existing information on the impact of coal 
mining on groundwater in the entire Coal Valley mining operation.  The hydrogeological 
regimes of the two proposed projects are extensions of the two regimes represented by the 
historical information.  The historical information is thus a very reliable predictor of impacts 
from the proposed projects. 

These descriptions are provided in Sections 3.1.4 and 3.2. 

h) Describe the proposed mitigation to minimize impacts on groundwater quality and 
quantity; 

This is done in Sections 3.2 and 3.3 

i) Describe the proposed monitoring plan to evaluate the effectiveness of mitigation 
measures taken; and 

This is done in Section 6 

j) Assess the cumulative effects of the Project on groundwater in the Regional Study 
Area(s). 

Cumulative effects are discussed in Section 4. 
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Appendix C - Authentication 

 
 

AUTHENTICATION 
Form: MEMS-APEGGA-BS 

 
 
 
The Engineering, Geological and Geophysical Professions Act (the Act) of Alberta requires 
that engineering, geological or geophysical work be authenticated by the application of: 
 

• The professional seal or stamp of the individual member responsible for preparing the 
work and 

• The corporate permit number or stamp of the company employing the responsible 
individual member.  

 
This section identifies those portions of this report that fall under the Act and will be 
authenticated in compliance with the Act. 
 
 
The report entitled “Hydrogeology EIA Mercoal West and Yellowhead Tower” meets the 
definition of engineering or geology within the Act and are authenticated with APEGGA 
Permit to Practice Number P07002 and the professional stamp applied below: 
 
 
 

      
 
 
 
Millennium EMS Solutions Ltd. provides the same level of quality assurance to our clients 
throughout this report. 
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