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Executive Summary i 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Executive Summary 
 
Alberta Environment, in 1982, under contract with PPWB, prepared a report entitled Battle 
River at Alberta-Saskatchewan Boundary Natural Flow.  The study estimated the Battle River 
mean monthly natural flow at the Alberta-Saskatchewan boundary for the period 1912 to 1979.   
 
In October 2004, the PPWB Committee on Hydrology (COH) noted significant water use 
changes in the Battle River Basin since 1982 and recommended the natural flow study be 
updated to 2004.  The Saskatchewan Watershed Authority (Authority) agreed to complete the 
study under contract with the PPWB. 
 
The average annual natural flow of the Battle River at the Alberta-Saskatchewan boundary from 
1980 to 2004 was 224,234 dam3.  Average annual water use was 29,778 dam3 or 13% of the 
average annual natural flow.  The inter-provincial apportionment agreement obligates Alberta to 
pass 50% of the Battle River annual natural flow volume to Saskatchewan.  From 1980 to 2004 
Alberta passed on average 87% of the natural flow to Saskatchewan or 82,339 dam3 more than 
required by the apportionment agreement.  The estimated consumptive uses in the Alberta 
portion of the Battle River Basin did not exceed Alberta’s 50% share of the Battle River natural 
flow from 1980 to 2004.   
 
Within the last five years from 2000 to 2004, the average annual surplus passed to Saskatchewan 
dropped to 23,537 dam3.  The minimum occurred in 2002 when Alberta passed 54% of the 
natural flow into Saskatchewan. 
 
It should be noted that there was a significant reduction in the annual water use for the Battle 
River in Alberta in 2004. In order to assess the future risk of potential shortfalls in the delivery of 
the Saskatchewan entitlements, the 5-year average use (2000 to 2004) was applied to the 
historical natural flow calculations (1980-2004).  The assessment indicates that Alberta would 
not have met its apportionment obligations in only one year and that the shortfall would have 
been relatively minor.  
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1.0 Introduction 
 
1.1. Study Purpose 
 
The objective of this study is to determine the Battle River natural flow at the Saskatchewan-
Alberta border from 1980 to 2004 and the current level of water use in Alberta.  This will assist 
the Prairie Provinces Water Board (PPWB) in assessing if apportionment monitoring is required 
for the Battle River at the Saskatchewan-Alberta border.  
 
 
1.2. Background 
 
The Battle River Basin, shown in Figure 1.1, is situated in east-central Alberta and west-central 
Saskatchewan.  The Battle River headwater originates at Battle and Pigeon Lakes in central 
Alberta and flows in an easterly direction for about 800 km before crossing into Saskatchewan.  
The Battle River at the Saskatchewan-Alberta boundary has a Gross Drainage Area (GDA) of 
25,100 km2 and an Effective Drainage Area (EDA) of 9,900 km2.  In Saskatchewan, the Battle 
River flows another 240 km to its confluence with the North Saskatchewan River near 
Battleford.   
 
The headwaters of the Battle River Basin lie within the eastern limits of the Western Alberta 
Plains, approximately 160 km east of the Rocky Mountains.  From Battle Lake, the river flows in 
a south-east direction meandering 100 km within a low well-defined valley.  At Ponoka, the river 
flows east for 48 km into a low flat area near Samson Lake.  Passing through Samson Lake, the 
river continues north through 64 km of gradually steepening valley as it approaches its 
confluence with Pipestone Creek. 
 
Downstream of Pipestone Creek, the river flows through a larger more rugged valley carved by 
the outflow from glacial Lake Edmonton during the last glaciation some 10,000 years ago.  The 
Battle River continues to flow through this larger valley in an easterly direction through the 
Eastern Alberta Plains and into Saskatchewan.  The downstream reaches are characterized by 
gently undulating terrain with surficial deposits of till and moraine formations. 
 
Water supply within the Battle River is partially controlled by three reservoirs located within the 
Basin; Coal Lake, Driedmeat Lake and Alberta Power Reservoir.  Coal Lake, located on 
Pipestone Creek, is occasionally operated for low flow augmentation.  Releases from Coal Lake 
were recorded from 1982 to 1983 and in 2004.  Riparian flow downstream of Driedmeat Lake is 
provided by a 2-metre wide fish ladder.  The Alberta Power Reservoir is used to provide cooling 
water for a thermal electric generating station and passes water out of the reservoir by means of a 
syphon fitted with various size orifice plates.  All three structures have substantial spillways for 
the passage of larger flows. 
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Figure 1.1:  Battle River Basin



 

Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 3 

1.3. Previous Studies 
 
In 1982, the Hydrology Branch, Alberta Environment (AENV) developed monthly natural flow 
estimates for the 1912 to 1979 period at nine locations in the Battle River Basin1.  The study was 
conducted for the Prairie Provinces Water Board (PPWB).  In 1986 AENV updated the natural 
flow estimates to include the 1979 to 1983 period using the same methodology as in the 1982 
study2.  Both studies naturalized flows using project depletions within the Battle River EDA. 
 
In 2003, MPE Engineering were contracted by AENV to update the Battle River natural flows to 
include the 1984 to 2001 period.  The objective was to extend the monthly natural flow database 
to 2001 in a manner consistent with the methodology used in the AENV 1986 study.  A notable 
exception was that MPE Engineering included all surface water projects within the Battle River 
Basin GDA to naturalize flows.  This would have resulted in conservatively higher natural flow 
and consumptive use estimates at the Saskatchewan-Alberta boundary relative to the 
methodology used by AENV in the two previous studies. 
 
 
1.4. Study Objectives 
 
This study updates the Battle River natural flow estimates to include the 1980 to 2004 period in a 
fashion that is consistent with the 1982 study.  This will enable the PPWB to assess the available 
annual flow for the Battle River as it relates to the 1969 inter-provincial water sharing 
agreement.  Natural flow is that quantity of water that would have been recorded under natural 
conditions prior to the impacts of human interference.   
 
The analysis methodology is as follows: 
 

i. Determine the historical level of monthly water use within the Alberta portion of the 
Battle River Basin EDA. 

 
ii. Determine the monthly natural flows from 1980 to 2004 for the Battle River at the 

Saskatchewan-Alberta border by adding item i) to the recorded flows. 
 

iii. Subtract the current (2004) level of water use within item i) from ii) to determine if 
any apportionment deficits would have occurred during the 1980 to 2004 period for 
the current level of use. 

 
The Battle River apportionment requirement is outlined in the 1969 Master Agreement on 
Apportionment.  Schedule A of the agreement states “Alberta shall permit a quantity of water 
equal to one-half of the natural flow of each watercourse to flow into the province of 
Saskatchewan, and the actual flow shall be adjusted from time to time on an equitable basis 
during each calendar year”. 
 

                                                 
1 Figliuzzi, S.; River at Alberta – Saskatchewan Boundary Natural Flow, Prairie Provinces Water Board (PPWB), 
June 1982 
2 DeBoer, A.;, Battle River Basin Historical Natural Flows 1912 to 1983, Alberta Environment, January, 1986. 
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Recorded monthly flows were available at the Saskatchewan-Alberta boundary for the 1980 to 
2004 study period at hydrometric station 05FE004, Battle River near the Saskatchewan 
Boundary.  Before natural flows at the Saskatchewan-Alberta boundary could be developed, 
natural flows had to be computed for hydrometric stations Battle River near Ponoka (05FA001), 
Pipestone Creek near Wetaskiwin (05FA012), and Ribstone Creek near Edgerton (05FD001).  
Additional gauged and project locations used to assess basin water demands and natural flows at 
the Saskatchewan-Alberta border are shown in Table 1.1. 
 
 

Table 1.1:  Battle River Gauged and Project Sites 
 

Description Drainage Area 
(km2) Records 

Gauged Sites 
Station 

Effective Gross 
Type Status 

From To 
Battle R. near Ponoka 05FA001 1550 1820 Natural Active 1913 2004
Battle R. below 
Pipestone Cr. 05FA021 2870 4550 Natural Discontinued 1978 1978

Battle R. near Forestburg 05FC001 3610 7670 Regulated Active 1966 2004
Battle R. near the Sask 
Boundary 05FE004 9860 25100 Regulated Active 1978 2004

Coal Lake Reservoir 
near Wetaskiwan 05FA016 816 1240 Regulated Active 1973 2004

Pipestone Cr. below 
Bigstone Cr. 05FA022 724 1020 Natural Discontinued 1979 1990

Pipestone Cr. near 
Wetaskiwan 05FA012 733 1030  Active 1972 2004

Ribstone Cr. near 
Edgerton 05FD001 987 2790 Regulated Active 1924 2004

Project Sites  
Pipestone Cr. at Coal 
Lake  751 1064     

Coal Lake Natural Outlet  65 176     
Atco Power Reservoir on 
the Battle River  n/a n/a     
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2.0 Water Use 
 
Historical basin water use is defined as the monthly flow adjustments which must be added to the 
recorded flows at a gauging station in order to reconstruct the monthly natural flows at that site. 
 
The Battle River supplies a diversity of licensed water users.  Many users withdraw water from 
or discharge water to areas which, during a year of average flow, do not contribute flow to the 
Battle River.  In this regard, a basin water use has been defined as consisting solely of licensed 
and/or authorized projects which are located within the EDA of the basin, and which consume or 
modify the flow which would have been experienced in the Battle River.  While it is realized that 
drainage projects, land use changes, unlicensed withdrawals and withdrawals from non-effective 
drainage areas may have some modifying effects on flows in the Battle River, it was assumed 
that these effects will be negligible. 
 
In order to create a table of historical basin water uses it was necessary to identify the following 
items: 

 
a) Which projects constitute a water use? 
b) What is the quantity of water being used by each project? 
c) What was the period of operation for each project? 
d) What is the time distribution of water diversions? 
e) How are time of travel adjustments to be taken into account? 

 
Only licensed allocations within the Alberta portion of the Battle River EDA were evaluated.  
The surface water projects dataset was provided by Alberta Environment (AENV) in spreadsheet 
format.  The dataset lists 996 water projects in the Battle River Basin GDA.   
 
Within the list provided by AENV licence locations are referenced using the Dominion Land 
Survey (DLS) system.  The location of each licence was mapped in ArcGIS based on the quarter 
section centroid using a DLS to latitude and longitude look-up table developed by Prairie Farm 
Rehabilitation Administration (PFRA).  ArcGIS was then used to geo-reference licence locations 
into gross and effective drainage areas. 
 
Of the 996 surface water projects listed in the dataset, 575 mapped within the EDA and 206 
mapped within the GDA but outside the EDA.  Of the remaining projects, 182 were projects that 
had no diversion quantity listed and were not considered further.  Another 17 projects mapped 
outside the Battle River Basin and 15 projects were duplicate entries representing changes in 
conditions to an existing licence.  One project had no land location and could not be used in this 
study.   
 
The ArcGIS mapping results are tabled in Appendix A, Table A1.  The project demands are 
mapped in Appendix K.  AENV licensed surface water right allocations are presented in 
Appendix A, Table A3.  Surface water project licenses with more than one listings in the dataset 
are presented in Appendix A, Table A4.  A project use had only one project licence for the 
natural flow calculation. 
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Of the 182 projects licensed with no quantity, 177 were for flood control and have no 
consumptive use.  Refer to Section 2.1.8.  The 5 remaining projects licensed with no quantity are 
listed in Appendix A, Table A10.   
 
Surface water allocations are licensed for a maximum quantity of annual diversion (allocation) 
and a maximum rate of diversion.  Other information on each licence includes an estimated 
consumption, loss and return flow.  The allocated quantity is the maximum allowed gross 
diversion, which includes the total consumption, loss and return flow.  However, during any 
specific year a licensee may use all or part of the allocation, depending on operations and climate 
conditions.  Water use is the actual quantity of water consumed by a licence in a specific year.  
Water use represents the actual water diverted and not returned to the Battle River system or the 
net depletion from the system.  Water use may also be estimated as the actual quantity diverted 
less the return flow.   
 
As the actual water use has not been recorded, the quantity of use was estimated for the 
following categories: 
 

1. Minor licensed allocations located within the Battle River Basin EDA upstream of 
the Saskatchewan-Alberta border; 

2. Reservoirs with regulated outflow that would normally contribute to the Battle River 
main stem (evaporation and storage losses) and 

3. Municipal water use. 
 
 
2.1. Minor Licensed Allocations 
 
There are 575 minor licensed allocations within the Alberta portion of the Battle River Basin 
EDA.  In the 1982 PPWB study each licensed allocation was designated as having a “purpose”, 
which identified the activity associated with each allocation and which was used to evaluate the 
quantity and the temporal distribution of the water use.  The recent list of licensed allocations 
provided by AENV indicates a “Specific Activity”.  The “Specific Activity” is a further 
subdivision of the “Purpose” used in the 1982 PPWB Study.  The current specific categories, the 
equivalent purpose designation used in the 1982 PPWB study and industry activity are listed in 
Table 2.1.  Over the years, the specific purpose terminology has changed.  Appendix A, Table 
A2 relates the current specific purpose categories with terminology used in past studies.  
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Table 2.1:  Project Licence Specific Categories 
 
Number Description 2004 Specific 1982 Purpose Industry Activity 
1 Aggregate Washing AGGWSH Wash Commercial 
2 Construction CNSTRCT  Commercial 
3 Cooling  COOLING COOL, PROC Commercial 
4 Cooperative COOPD  Municipal 
5 Crop CROP AGR Irrigation 
6 Feedlot FEEDLT  Agricultural 
7 Fish Management FISHERY F.P. Fish Management 
8 Flood Control FLOODCNT F.C. Dewatering 
9 Gardening GRDN  Commercial 
10 Golf Courses GLFCRS  Commercial 
11 Oilfield Injection INJECTN INJ, MISC Industrial 
12 Other OTHR  Commercial 
13 Parks PRK  Commercial 
14 Recreation RCRTN REC Recreation 
15 Snow/Ice Making SNOW/ICE  Commercial 
16 Stabilization STBLZTN WF. PR. Water Management 
17 Stockwatering STCKWT STOCK Agricultural 
18 Urban URBAN MUN Municipal 
19 Wetlands WTLNDS DU Habitat Enhancement 
20 Wildlife SRWILD  Wildlife Management 
 
 
The procedure used to estimate actual water use within each specified activity are based on the 
assumptions in the 1982 PPWB report unless otherwise noted.  A description of the assumed 
quantity temporal distribution of water use for each specified activity is summarized below. 
 
 
2.1.1. Aggregate Washing 
 
Aggregate Washing consumptive uses assumed at 30% of the licensed allocation.  The 30% 
consumptive use was assumed equally distributed from May to October. 
 
 
2.1.2. Construction 
 
There is one licensed allocation to a construction project in the Battle River Basin EDA.  This 
project is a sand and gravel operation (Approval ID 184773).  Consumptive use for this project 
was assumed at 30% of the licensed quantity, similar to Aggregate Washing.   
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2.1.3. Cooling 
 
Cooling identifies water diverted out of the Atco Power Reservoir by Atco Power to cool their 
thermal electric power facility.  This project has three licenses having a total allocation of 
691,737 dam3, which represents 94% of the 738,286 dam3 licensed allocations in the Battle River 
Basin.  However, as the licensed allocation is for the total water entering the plant, most of which 
is recirculated through the reservoir, the total Atco Power licensed consumption and losses are 
estimated at 432 dam3 and 13,309 dam3 respectively.  Atco Power’s actual water use, taken as 
the sum of the consumption and loss, is 13,741 dam3, or about 2% (13,741 dam3 / 691,737 dam3) 
of the licensed allocation.  Atco Power uses are presented in Section 2.2.1. 
 
 
2.1.4. Cooperatives 
 
Cooperatives represent a municipal use for farmsteads, single-multi homes and colonies.  
Cooperative uses were included in the municipal use estimates in Section 2.3. 
 
 
2.1.5. Crop 
 
The mean annual irrigation requirement for Crop is 600 mm (24 inches) distributed from May to 
September as shown in Table 2.2. 
 
 

Table 2.2:  Monthly Irrigation Crop Requirement 
 

Month Duty Percent 
May 66 mm 11%
June 156 mm 26%
July 192 mm 32%

August 126 mm 21%
Sept 60 mm 10%

Total 600 mm 100%
 
 
Diversion and consumptive use for irrigation was assumed to occur during months for which the 
crop requirements exceeded the monthly precipitation.  The quantity diverted each month equals 
the irrigated area multiplied by the difference between the crop requirement and precipitation.  
Since information on crop type is unavailable, the use is calculated the same for each crop 
licence.  The estimated monthly crop use is represented by the following equation:   
 
Eq. No. 1 
12 

∑Um=((Dm-Pm)≥0)A•10 
m=1 

Where: 
 Um – Estimated Monthly Use (m3) 
 Dm – Monthly duty (mm) 
 Pm – Monthly recorded precipitation (mm) 
 A – Irrigable Area (ha) 
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Monthly precipitation for areas upstream of Forestburg were assumed equal the monthly 
precipitation at Wetaskiwin while monthly precipitation for Stettler was assumed representative 
of areas downstream of Forestburg.   
 
Uses for Crop licenses with no irrigable area, shown in Table 2.3, were calculated using the 
following equation: 
 
 
Eq. No. 2 
 

( )
⎥⎦
⎤

⎢⎣
⎡ ≥−

•=∑
= m

mm

m
m

D
PDMQU 0%

12

1  

Where: 
 Um – Estimated Monthly Use (m3) 
 Q – Annual Licensed Quantity (m3) 
 M% - Monthly Quantity expressed as a percent of Q  
                                                           (Refer to Table 2.2) 
 Dm – Monthly duty (mm) 

Pm – Recorded monthly precipitation (mm) 
 
 

Table 2.3:  Licensed Irrigation Projects (CROP) with no Irrigable Area 
 
Approval 

ID File No. Priority Specific Quantity 
(m3) 

Consumption 
(m3) 

Losses 
(m3) 

Return 
Flow 
(m3) 

Irrigated 
Area 
(ha) 

74160 74160 1999-05-25 CROP 3000 3000 0 0 0 
74160 74160.01 1999-05-25 CROP 3000 3000 0 0 0 
76717 76717 1999-06-21 CROP 12000 11000 1000 0 0 

193274 193274 1984-01-10 CROP 37000 37000 0 0 0 
195751 195751 1987-02-24 CROP 18500 18500 0 0 0 
195755 195755 1987-02-24 CROP 12340 12340 0 0 0 

 
 
2.1.6. Feedlot 
 
Feedlot uses were assumed similar to stock watering.  Water uses for the two feedlot licences 
within the Battle River EDA were assumed at 100% of the licensed allocation with the full 
quantity being diverted and lost from the system during the month of April. 
 
 
2.1.7. Fish Management 
 
The licensed quantity is assumed diverted and held in dead storage in the first year of operation 
during the spring runoff.  In subsequent years, only annual net evaporation losses are 
replenished.  The annual net evaporation loss is the licensed quantity prorated by the annual net 
evaporation up to a maximum 305 mm.  The formulae used to calculate Fish Management uses is 
shown in Table 2.4.   
 
Monthly net evaporation for areas upstream of Forestburg was assumed equal to monthly net 
evaporation for Wetaskiwin while monthly net evaporation for Stettler was assumed 
representative of areas downstream of Forestburg. 
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Table 2.4:  Pond Monthly Use Equations 
 

 
First Year 

 
Total Use withdrawn in April: 
 
U = Q 
 

 
Thereafter 

 
Total Use withdrawn in April: 
 
   
 
 
 

 
E – Annual net evaporation (mm) 
L – Estimated annual loss listed in project licence (m3) 
Q – Licensed quantity (m3) 
U – Annual use volume (m3) 
305 – Estimated annual pond net evaporation used in 1982 PPWB study (mm) 

 
 
 
2.1.8. Flood Control  
 
In previous studies, consumptive uses for this category were assumed negligible since losses 
were essentially the same as for normal river flow.  There are 177 licensed flood control projects 
in the Battle River Basin assumed to have no consumptive use.    
 
 
2.1.9. Gardening  
 
Gardening includes market gardens, greenhouses, sod and tree farm commercial ventures.  There 
are four Gardening projects within the Battle River EDA as shown in Table 2.5.  Three of the 
Gardening projects withdraw water from reservoirs located adjacent to tributary streams.  
Gardening use was assumed to be similar to stock watering with the annual quantity withdrawn 
in April and then held in storage. 
 
 

Table 2.5:  Gardening Project Licenses 
 

Apv Id Txt File 
No. Specific Source Priority Quantity

(m3) 
Cons
(m3) 

Losses
(m3) 

Return 
(m3) 

Irr 
Area
(ha) 

Capacity 
at FSL 
(dam3) 

00136070 00078268 GRDN Wolf 
Cr. 19991022002 1300 1000 300 0 0  

00023969 27315 GRDN Lake 19950609001 2460 2460 0 0 0 2.71 
00022462 48929 GRDN Brook 19960130002 5970 4310 1660 0 0 4.31 
00026496 25026 GRDN Creek 19900115005 7400 7400 0 0 9.19 2.1 
 
 

[ ]
305

305≤
•=

ELU
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2.1.10. Golf Courses  
 
Golf course uses match irrigation practices with the bulk of the water taken during the summer 
depending on the amount of natural precipitation3.  The maximum annual irrigation requirement 
for Golf Courses was assumed 600 mm (24 inches).  The Golf Course licence does not specify an 
irrigable area.  Golf Course uses were assumed similar to Crop and were calculated using 
Equation No. 2 in Section 2.1.5. 
 
 
2.1.11. Oilfield Injection  
 
Water use for oilfield injection projects were computed on the basis of monthly water use returns 
submitted by the licensee to the Energy Resources Conservation Board and filed in the Oil and 
Gas Water Use Drainage Area Codes (OGWU DAC). 
 
Nine licensed surface water allocations for injection projects were identified within the Battle 
River EDA as shown in Appendix A, Table A8.  A review of the file reveals that: 
 

• Approval ID 189216, although located within the Battle River EDA, uses water from 
the North Saskatchewan River and is not included. 

• Approval ID’s 36515 and 37819 are not for oilfield injection and so were removed 
from consideration in this category. 

• Approval ID 31721 was issued in late 1988 and expired January 1, 1991, with no 
recorded usage, so was deleted from further consideration. 

• There was no recorded usage data available for approval ID 40031 so this project was 
removed from further consideration. 

• Data from Approval ID’s 37170, 37171 and 37172 were reported in aggregate and are 
from the same source, so the data are presented as one licence. 

 
This leaves a total of 5 Approval IDs, the data of which are presented in Table 2.6. 
 
Watrecon Consulting previously provided recorded annual withdrawals for 6 of the injection 
projects licensed to take water from the Battle River EDA.  Projects were referenced by land 
location rather than Approval ID.  In order to determine an Approval ID for each recorded use, 
the land locations were used to cross-reference the surface water projects dataset as shown in 
Appendix A, Table A9. 
 
The Watrecon report indicates 2004 recorded injection withdrawals were only 2% of the licensed 
allocation.  Therefore, the actual consumption is considerably less than the licensed quantity.  As 
a result consumptive uses for Oilfield Injection is based on recorded uses and not the licensed 
quantity.   
 
Most injection projects have access to a year round water supply.  Withdrawals were distributed 
equally throughout the year as assumed in the 2003 MPE Engineering Battle River natural flow 
study update.   
                                                 
3 Watrecon, Battle River Basin Water Use Assessment and Projections (2005).  p. 88. 
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Table 2.6:  Oilfield Injection Recorded Consumptive Uses (m3) 
 

Approval 
ID’s 37936 31722 

37170 
37171 
37172 

Priority 
Date 1965-11-22 1979-11-16 1969-08-19 

Group 3 4 7 

YEAR Consumption 
(m3) 

Consumption
(m3) 

Consumption
(m3) 

Total 
Consumption 

(m3) 

Ratio of 
Consumption 
to Allocation 

(%) 

1980 353825 0 1059250 1413075 20.7 
1981 184696 301541 551293 1037530 15.2 
1982 93658 630281 514038 1237976 18.1 

1983 48831 593524 447358 1089713 16.0 
1984 0 364765 500028 864793 12.7 
1985 0 286911 430477 717387 10.5 
1986 0 573669 199939 773608 11.3 
1987 0 591073 154523 745596 10.9 
1988 0 768661 169307 937968 13.7 
1989 0 1237524 158511 1396035 20.5 
1990 0 676823 141097 817920 12.0 
1991 0 622780 127209 749989 11.0 
1992 0 694296 130922 825218 12.1 
1993 0 849809 59311 909120 13.3 
1994 0 917055 0 917055 13.4 
1995 0 745674 3510 749184 11.0 
1996 0 496144 17891 514035 7.5 

1997 0 229716 14199 243915 3.6 
1998 0 303868 0 303868 4.5 
1999 0 699021 0 699021 10.2 
2000 0 910956 0 910956 13.3 
2001 0 641608 0 641608 9.4 
2002 0 555315 0 555315 8.1 
2003 0 565440 0 565440 8.3 
2004 0 152793 0 152793 2.2 

Allocation 
(m3) 616,740 1,275,420 4,933,930 6,826,090  

 
Note: 

• Approval ID 31722: withdrawals began in 1981. 
• Approval ID 37936: withdrawals ended in 1983. 
• Approval IDs 37170-37172: withdrawals ended in 1997.  Because withdrawal records 

were not found for 1994, consumption is assumed to be zero. 
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2.1.12. Other  
 
Other represents a commercial activity which includes abattoirs, dust control, bridge washing 
and hydroseeding.  Water use within this specific activity are assumed to be the licensed quantity 
less the return flow indicated in the licence with the use being equally distributed from May to 
October inclusive. 
 
 
2.1.13. Park 
 
The annual irrigation requirement for Park was assumed 600 mm (24 inches).  The Park licence 
includes an irrigable area.  Park uses were assumed similar to the Crop calculated using Equation 
No. 1 in Section 2.1.5. 
 
 
2.1.14. Recreation 
 
Recreation includes fairgrounds, entertainment centres, sporting complexes, halls, zoos, 
restaurants, cafes, clubhouses and stables.  The Watrecon report indicates seasonal water use for 
recreation would match irrigation practices with the bulk of the water used during the summer 
depending on the amounts of natural precipitation.  The annual irrigation requirement for 
Recreation was assumed 600 mm (24 inches).  As the Recreation licenses do not specify an 
irrigable area water uses were assumed similar to Crop and were calculated using Equation No. 2 
in Section 2.1.5. 
 
 
2.1.15. Snow/Ice Making 
 
The one Snow/Ice Making project licence in the Battle River Basin EDA diverts water from the 
Battle River in winter to make snow.  In the spring the melt water returns back into the main 
stem.  The return flow is taken as the licensed quantity less loss estimated at 1,000 m3.  The 
licensed 51,000 m3 diversion is equally distributed from November to February with a 98% 
return flow (50,000 m3) in April.  The water use is based on the information provided in the 
project licence. 
 
 
2.1.16. Stabilization 
 
Stabilization projects are primarily licensed to Ducks Unlimited Canada and are essentially the 
same projects which were categorized as Wildfowl Propagation in the 1982 report.  Stabilization 
uses are estimated as the licensed annual allocation diverted and lost from the system during the 
month of April. 
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2.1.17. Stock Watering 
 
Stock Watering use was assumed to be 100% of the licensed allocation with the entire quantity 
being diverted and effectively lost from the system during the month of April. 
 
 
2.1.18. Urban  
 
Urban uses were included in the municipal use estimates in Section 2.3. 
 
 
2.1.19. Wetlands 
 
Wetlands comprise largely of Ducks Unlimited Canada back flood irrigation projects located 
within the Ribstone Creek Basin.  Individual project uses were unavailable.  General operation 
consists of storing water during the spring runoff from March to April and then releasing all the 
storage in June less net evaporation and infiltration losses.  The number of structures operated 
during any one year is not constant but rather, is directly related to the spring runoff during that 
year.   
 
Wetland projects uses are assumed to divert 50% of their licensed quantity in March, 50% in 
April, with 100% return flow in June less evaporation and infiltration losses.   
 
Wetland evaporation and infiltration losses were estimated at 654 dam3 (530 ac.ft) in the 1982 
PPWB study; however the losses were not included as a use.  The 2003 MPE Engineering study 
assumed the same use as in the 1982 PPWB study but includes March, April and May net 
evaporation loss plus 150 mm infiltration (irrigation) taken over 75% of the flooded area at the 
Full Supply Level (FSL)4.  The 75% factor was intended to account for the reduced surface area 
as the water level dropped.   The method used by MPE Engineering was adopted for the current 
study.   
 
The surface water licence dataset provided by AENV lists the wetland FSL storage volume but 
not the FSL area required to calculate the evaporation loss over 75% of the FSL flooded area.  
The Upper Assiniboine River Basin Study Main Report documents a relationship between 
wetland storage volume and surface area5 as shown in Appendix I, Figure I1.  From this 
relationship, the Wetland FSL area may be estimated using the equations in Table 2.7. 
 
The wetland FSL storage volume, required to estimate the pond evaporation, was not listed for 
several projects.  A correlation was developed between the wetland licence quantity and FSL 
storage volume shown in Appendix I, Figure I2.  The licensed and estimated wetland project 
FSL storage volume and FSL area are tabled in Appendix I, Table I1.  From this data, pond 
evaporation was calculated. 

                                                 
4 MPE Engineering Ltd, Alberta Environment Battle River Basin in Alberta Extension of Historical Natural Flow 
Database 1984 to 2001, October 2003 
5 Environment Canada, Sask Water and Manitoba Conservation, Upper Assiniboine River Basin Study Main Report. 
November 2000. http://www.swa.ca/publications/documents/uarb_report.pdf 
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Table 2.7:  Pond Monthly Use Equations 
 

 
Area if FSL 
Volume is 
less than 50 
dam3 

 

 
 

 
Area if FSL 
Volume is 
greater than 
50 dam3 

 

1.7
97.9−

=
VA

 
 

 
A – FSL Pond Area (ha) 
V – FSL Pond Volume (dam3) 
 

 
 
2.1.20. Wildlife Storage Reservoirs 
 
There is one Wildlife Storage project (Approval ID 146266) listed in the surface water licence 
dataset provided by AENV.  Water uses for Wildlife Storage are estimated as the licensed 
quantity less return flow estimated in the approval.  Water uses are assumed to be diverted and 
lost from the system during the month of April. 
 
 
2.2. Regulated Lake and Reservoir Evaporation and Storage Losses 
 
Driedmeat and Ribstone Lakes lie on the main stems of the Battle River and Ribstone Creek and 
have outlet controls.  Driedmeat Lake has a controlled outlet comprised of a steel sheet-pile weir 
with a fixed elevation of 684.58 m and a stop log fish ladder allowing the elevation to be lowered 
to 682.75 m6.  The weir was licensed in 1980 (Approval ID 42285) for lake stabilization and to 
provide a stable water supply for the City of Camrose.  In past studies, it was assumed that water 
use and the outlet have not significantly changed from natural conditions7. 
Ribstone Lake on Ribstone Creek has an outlet control box weir with 2 – 1400 mm CSPs and 
stop log bay.  The structure is licensed for flood control by AENV and is assumed to have no 
consumptive uses. 
 
Pigeon Lake discharges into the Battle River.  While the outlet from Pigeon Lake has a control, 
the structure is only used to increase outflow during the period of high lake levels.  Furthermore, 
as the control structure has not had any noticible impact on the surface area of the lake and 
therefore evaporation losses, the effect of this operation on natural flow is deemed to be minor 
and has not been considered in previous studies8.    
 

                                                 
6 Alberta Environment (AENV), Red Deer Region, Fax Transmittal 
7 MPE Engineering Limited (MPE),”Driedmeat Lake Reservoir”, p 18 
8 MPE, “Accuracy of Natural Flow Estimates”, p 24 
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Evaporation and storage losses were considered for the Atco Power Reservoir and Coal Lake.  
The procedures used to estimate these water uses are described in Sections 2.2.1 and 2.2.2 
respectively. 
 
 
2.2.1. Atco Power Reservoir Cooling 
 
The Atco Power Reservoir is located on the Battle River near the Town of Forestburg as shown 
in Figure 2.1.  The Atco Power Reservoir is also known as the Battle River Reservoir by Atco 
Power and as the Forestburg Reservoir in the Watrecon report.   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.1:  Atco Power (Forestburg) Reservoir 

Atco Power Reservoir
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Water use by Atco Power Reservoir (U) is estimated as the inflow (I) less discharge (D) shown 
in Equation No. 1, Table 2.8 and is represented by R2-R3 in the schematic in Figure 2.2.  Atco 
Power use may also be derived from the continuity equation as the change in storage (∆S) plus 
loss due to forced and natural evaporation (E) shown in Equation No. 2. 
 
 

Table 2.8:  Atco Power Reservoir Uses 
 

 

[ ]

2  Eq.   

1  Eq.    
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Where: 
 U -   Use 
       I  -    Inflow 
 D -   Discharge 
      Dw - Weir Discharge 
      Ds - Syphon Discharge 
 
 ∆S - Change in Storage 
       O -  Outflow 
   E  -  Evaporation Loss 
           En - Natural Evaporation 
      Ei  - Induced Evaporation 
                Ec - Cooling Tower Evaporation 
 

             S - Seepage Loss (assumed 0) 
             C - Plant Consumption (assumed 0) 

 
 
The equation used depends on the quantity and quality of available data which includes: 
 

1. Atco Power Reservoir monthly discharge and inflow (1984 to 2004) 
2. Atco Power Reservoir monthly forced and cooling tower evaporation estimates (1984 

to 2004) 
3. Estimated rates and quantities diverted from the Battle River Reservoir (1984 to 

2004) 
4. Atco Power Reservoir daily water levels (1980 to 2004) 
5. Precipitation data for Forestburg Plant Site (Climate Station 3012652) from 1980 to 

2004 
6. Morton’s Monthly Gross Evaporation for Lacombe (1980 to 2001) 
7. Myers Monthly Gross Evaporation for Red Deer (2002 to 2004) 
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River Atco Power
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Figure 2.2:  Atco Power Total Use Estimate Schematic 
 
 
Atco Power have expressed concerns regarding the accuracy of their forced evaporation 
estimates in which case Equation No. 1 would be preferred.  However, there is a discrepancy 
with the recorded discharge (R3) outlined in Appendices H7-H8.  Therefore, it was assumed that 
Equation No. 2 would provide the best estimate of Atco Power uses from 1980 to 2004.   
 
Morton gross evaporation data for Lacombe from 1980 to 2001 was obtained from the AENV9 
and MPE Engineering10 reports.  Monthly net natural evaporation was developed by applying 
recorded precipitation at the Forestburg Plant Site to the Morton’s gross evaporation.   
 
As Morton estimates of evaporation were not available for the 2002 to 2004 period, Meyer 
monthly gross evaporation data was used to estimate gross evaporation.  Refer to Section 3.0 for 
the Meyer and Morton gross evaporation correlation. 
 
Atco Power Reservoir recorded water levels, combined with the elevation-storage table in 
Appendix H, Table H1, were used to compute the change in storage volume for each month.  The 
monthly net natural evaporation loss was applied 50% at the start of the month and 50% at the 
end of the month.  Monthly net natural evaporation for the Atco Power Reservoir is summarized 
in Appendix H, Tables H2 and H3. 
 
The forced and cooling tower evaporation estimates, provided by Atco Power, were added to the 
change in storage and net natural evaporation estimates.  Missing forced evaporation data from 
1980 to 1983 was filled using the monthly median from 1984 to 2004.  Atco Power forced and 
cooling tower evaporation estimates are summarized in Appendix H, Table H4.  The monthly 
                                                 
9 AENV, Battle River Basin Historical Natural Flows 1912 to 1983, 1986. Table B-1 
10 MPE Engineering Ltd., Alberta Environment Battle River Basin in Alberta Extension of Historical Natural Flow 
Database 1984 to 2001, 2003.  Table C-3. 
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change in reservoir storage volume is summarized in Appendix H, Table H5.  Total Atco Power 
Reservoir estimated uses are presented in Appendix H, Table H6. 
 
 
2.2.2. Coal Lake 
 
Pipestone Creek flows into Coal Lake as shown in Figure 2.3.  The flow in Pipestone Creek is 
impacted by the Coal Lake control structure.  
 

 

05FA012

 
 

Figure 2.3:  Pipestone Creek at Coal Lake 
 
 
In the 1982 PPWB study, consumptive uses for Coal Lake Reservoir were assumed equal to the 
recorded flows for Pipestone Creek near Wetaskiwin (05FA012) adjusted by the ratio of 
effective drainage area of Pipestone Creek at its confluence with Coal Lake minus releases from 
Coal Lake.  The drainage area ratio did not include Coal Lake local inflow which prior to the 
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construction of the Coal Lake control structure, did not contribute flow to the Battle River main 
stem11. 
 
Coal Lake uses out of Pipestone Creek (U3), which include the Wetaskiwin urban water supply 
and Coal Lake net evaporation, equals the recorded inflow (R2) less the recorded outflow (R3) as 
shown by the schematic diagram in Figure 2.4.  Alternatively, the Pipestone Creek total uses at 
Coal Lake outlet (U1+U2+U3) could be determined by extending the Pipestone Creek near 
Wetaskiwin (05FA012) natural flow to Coal Lake and then subtracting the calculated outflow 
such that U1+U2+U3 = N2-R3.  The latter method was adopted to calculate total Pipestone 
Creek uses at Coal Lake. 
 
The Coal Lake natural inflow (N2) was estimated by extending the naturalized flow at Pipestone 
Creek near Wetaskiwin (05JA012) to Coal Lake using the effective drainage area ratio of the two 
locations.   
 
Coal Lake daily recorded water levels were provided from 1980 to 2004.  Missing data was filled 
by interpolating between daily recorded values.  The daily discharge was interpolated from the 
stage discharge table in Appendix G, Table G3.  The Coal Lake monthly mean outflow was 
calculated from the daily discharge estimates.   
 
 

 

U3

I
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R3
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Figure 2.4:  Coal Lake Total Use Estimate Schematic 

                                                 
11 PPWB, “Calculation of Uses”, p 24-25 
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There have been two controlled releases out of Coal Lake during the study period.  The first was 
a 150-day 0.28 m3/s (10 cfs) release from October 1982 to February 1983 totalling 3670 dam3 
(2975 ac.ft).  The second was a 4500 dam3 (3648 ac.ft) release to augment low water levels in 
the Atco Power Reservoir which occurred from July to August 2004.  The Coal Lake discharge 
is presented in Appendix G, Table G5.  Pipestone Creek total uses at Coal Lake (U1+U2+U3) is 
presented in Appendix G, Table G6. 
 
 
2.3. Municipal Water Use 
 
The Urban and Cooperative specifics were combined into a single municipal use.  Municipal use 
is the water diverted but not returned to the Battle River main stem and is calculated as the total 
diversion less the return flow or the sum of the consumption and loss.  Municipal use may be 
derived from recorded data, the Approval ID or a combination of both.  
 
Municipal uses and return flows were considered for communities within the Battle River Basin 
EDA and communities within the GDA that withdraw water from the Battle River main stem 
such as CFB Wainwright. 
 
The Watrecon report on water use in the Battle River Basin concluded that municipal 
withdrawals were considerably less than the licensed quantity12.  Recorded withdrawals would 
provide a more realistic estimate of the historic natural flows.  Recorded municipal uses were 
obtained whenever possible.  Sources include the Watrecon report for 2004 data, AENV Red 
Deer and by contacting urban communities directly.  AENV identified 11 communities with a 
significant return flow.  These communities are listed in Item No. 8, Appendix F, Figure F1. 
 
The communities identified in the Watreon report13 and listed in Appendix F, Table F1 were 
mapped into EDA and GDA locations.  The community latitude and longitude were obtained 
using Google Earth and georeferenced in ArcInfo.  Urban surface water licensed volumes within 
the Battle River Basin EDA are tabled in Appendix F, Table F2.  The licence dataset lists the 
water source for the Town of Stettler as the Battle River, however, the town draws water from 
the Red Deer River and supplies water to the communities of Botha and Gadsby.   
 
 
2.3.1. Town of Wainwright and CFB Wainwright  
 
CFB Wainwright supplies treated water to the Town of Wainwright.  Water is diverted from the 
Battle River.  The raw water storage at Wainwright is filled from the Battle River from May 
through October14 and water is drawn from storage for treatment on a monthly basis as required.  
The Watrecon report indicates Wainwright return flows exceed diversions15.  As a result, only 
the recorded uses, or the water not returned to the Battle River, were considered.  Annual uses 
were applied during the diversion period from May through October. 

                                                 
12 Watrecon, Summary, pg. 38. 
13 Watrecon, Water Licence Information, Table 3.3, pg. 31-32. 
14 Watrecon, Water Use Estimates, pg 36. 
15 Watrecon, Water Use Estimates, pg 35. 
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Recorded daily uses were provided by CFB Wainwright from 1999 to 2004.  The average 
recorded total water use from 1999 to 2004 for CFB Wainwright and the Town of Wainwright 
was 83% of the licensed consumption and loss shown in Appendix F, Tables F18 and F19.  
Water uses from 1980 to 1998 were assumed to be 83% of the Approval ID licensed 
consumption and loss. 
 
 
2.3.2. City of Camrose 
 
Camrose has three Urban and one COOPD licence.  The City of Camrose provided monthly 
recorded diversions from 1987 to 2004.  Diversions from 1980 to 1986 were filled in using the 
recorded monthly average flow. 
 
The City of Camrose reported returning more water than they withdrew16.  Alternatively MPE 
Engineering assumed Camrose return flows were 80% of the withdrawal distributed equally from 
May to October17.  The Approval ID ratio of total return flow to allocation for the three surface 
water licenses for the City of Camrose is 78% as shown in Appendix F, Table F4.  Lacking other 
data it is assumed that the City of Camrose return flow is 78% of the diversion equally 
distributed from May to October as assumed by MPE Engineering.  Uses for the City of Camrose 
are summarized in Appendix F, Table F5. 
 
 
2.3.3. City of Wetaskiwin 
 
City of Wetaskiwin urban withdrawals were included with the total uses for Coal Lake computed 
as the inflow from Pipestone Creek less the reservoir outflow.  Recorded return flows for 
Wetaskiwin were provided by the City of Wetaskiwin from 1983 to 1987, 1989 to 1993 and 
1995.  Return flows from 1980 to 1982, 1988 and from 1996 to 2004 were filled using the 
recorded monthly mean.  The city of Wetaskiwin returns flow continuously throughout the year.  
Estimated return flows were applied using the same monthly distribution as the recorded values.  
The recorded and estimated return flow volumes are summarized in Appendix F, Table F20.  The 
monthly return flows, represented as a negative use, are summarized in Appendix F, Table F21. 
 
 
2.3.4. Town of Stettler 
 
Town of Stettler has a 1,700 dam3 inter-basin surface water licence from the Red Deer River.  
Stettler supplies water to the communities of Gadsby and Botha.  Stettler reportedly withdraws 
1,008 dam3 from the Red Deer River with 800 dam3 returned to the Stettler wetlands18. 
 
AENV reports Stettler annually withdraws 1,110,134 m3 (900 ac/ft) from the Red Deer River 
with an estimated 616,741 m3 (500 ac/ft) return flow back into the Battle River 19.  The AENV 

                                                 
16 Watrecon, Water Licence Information, pg. 35-36. 
17 MPE, Urban Water Supply, pg. 17. 
18 Watrecon, Water Licence Information, pg. 37. 
19 AENV, E-mail, Douglas Thrussell to Terry Chamulak, February 9, 2006. 
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estimate was used to determine the Stettler return flow.  Although some losses may be attributed 
to the Stettler wetland it was assumed that 100% of return flow which enters the Stettler wetland 
is returned back into the Battle River.  Return flows only occurred in April and October and the 
return flow volumes were equally distributed between April and October.  Stettler return flows 
are summarized in Appendix F, Table F17. 
 
 
2.3.5. Small Urban Surface Water Supply 
 
There were five smaller communities within the Battle River Basin EDA that diverted water 
from the Battle River main stem.  Surface water was supplied to the communities of Alliance, 
Castor, and Ferintosh, and the Lacombe County and Spady cooperatives.  Alliance and Ferintosh 
switched to groundwater in 2002 and 2000 respectively as shown in Appendix F, Table F2.  The 
Town of Castor had the most complete set of recorded withdrawals.   
 
Recorded diversions for the Town of Castor were used to estimate the withdrawals for the other 
four communities.  Monthly diversions were recorded from 1980 to 1982, 1984 to 1992 and 
2001 to 2004.  Missing data for the Town of Castor was filled using the average recorded 
monthly withdrawals. 
 
Recorded diversions for the Town of Castor averaged 62% of the licensed quantity as shown in 
Appendix F, Table F7.  It was assumed that surface water diversions for small communities were 
62% of licensed quantity with the same monthly distribution as the Town of Castor.   
 
AENV identified several communities with a significant return flow that would have a high 
likelihood of being recorded at a Water Survey Canada (WSC) gauging station on the Battle 
River as shown in Item No. 8, Appendix F, Figure F1.  The list includes communities with both 
surface and groundwater supply.  Castor was the only community on the list with a surface water 
supply that had a significant return flow. 
 
The Town of Castor reported return flow exceeds withdrawals.  The same observation was made 
for other communities in the Battle River Basin20.  As a result the return flow was estimated 
using a ratio of the Approval ID return flow to licensed quantity.   
 
The Approval ID licensed return flow for the Town of Castor is 166,520 m3 which is 68% of the 
246,690 m3 licensed quantity as shown in Appendix F, Table F6.  Therefore, the return flow for 
Castor is assumed to be 68% of the estimated withdrawal prorated using the recorded return flow 
monthly distribution.  The estimated withdrawal is assumed to be 62% of the licensed quantity. 
 
Monthly uses for the Town of Castor are summarized in Appendix F, Table F8.  Uses for the 
communities of Alliance, Ferintosh, Lacombe County and Spady are summarized in Appendix F, 
Tables F3, F10, F14 and F16 respectively. 
 

                                                 
20 Watrecon, Water Licence Information, pg. 35. 
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2.3.6. Urban Groundwater Supply with Significant Return Flow 
 
Of the 11 communities AENV identified with a significant return flow, five had a groundwater 
supply within the EDA.  Return flows from these locations were considered a net import of water 
into the Basin and constitute a negative use.  They include Coronation, Hardisty, Killam, 
Lacombe and Ponoka.  The average municipal withdrawal from a groundwater source is 56% of 
the allocation and consumption is 25% of withdrawal21.   
 
Assuming a 25% consumption and loss, the return flow is 75% of the withdrawal volume.  
Lacking additional records, groundwater withdrawals were assumed to be 56% of the licensed 
quantity with a 75% return flow of the withdrawal volume.  The return flow volume is limited 
April and October but the return volumes are the same for April and October22.   
 
Return flows for Lacombe were reduced to 50% of the estimated withdrawal volume to ensure 
naturalized flows on the Battle River near Ponoka (05FA001) were positive in October (refer to 
Section 4.1.1).  Return flow at Coronation was set to zero.  This was necessary to ensure natural 
flows on Ribstone Creek near Edgerton (05FD001) remained positive in October (refer to 
Section 4.1.3). 
 
Monthly return flows (or negative uses) for Coronation, Hardisty, Killam, Lacombe and Ponoka 
are summarized in Appendix F, Tables F9, F11, F12, F13 and F15 respectively.  The Town of 
Blackfalds, located between Lacombe and Red Deer, was reported to have a significant return 
flow into the Battle River (Appendix F, Figure F1).  However, Ray Kerber, Director of 
Operations for the Town of Blackfalds, advised that the town continuously discharges directly 
into the Red Deer River.  As such the Town of Blackfalds return flow had no impact on natural 
flows in the Battle River. 
 
 
2.4. Project Licence Summary 
 
The 571 surface water licenses within the Battle River EDA have a total licensed allocation of 
738,989,834 m3.  These are summarized by specific category in Table 2.9. 
 
Table 2.9 differs from the AENV list of licensed surface water allocation projects listed in 
Appendix A, table A3 because of the four oil injection projects removed from consideration.  
The explanation of the oil injection projects is in Section 2.1.11. 

                                                 
21 Watrecon, Water Licence Information, Table 3.7, pg. 38. 
22 Ibid, p. 37. 
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Table 2.9:  Licensed Project Water Demand Summary 
 

Licensed Quantity Number Specific 
Category (Cubic metres) (dam3) 

Number of 
Licenses 

1 AGGWSH 111,010 111 3 
2 CONSTRCT 18,950 19 1 
3 COOLING 691,736,660 691,737 3 
4 COOPD 5,950,310 5,950 4 
5 CROP 10,045,320 10,045 130 
6 FEEDLT 137,269 137 2 
7 FISHERY 184,550 185 8 
8 FLOODCNT 1,100,430 1,100 9 
9 GLFCRS 51,238 51 2 

10 GRDN 17,130 17 4 
11 INJECTN 7,529,170 7,529 5 
12 OTHR 395,940 396 4 
13 PRK 913,970 914 8 
14 RDRTN 88,770 89 3 
15 SNOW/ICE 51,000 51 1 
16 SRWILD 2,000 2 1 
17 STBLZTN 4,306,070 4,306 11 
18 STCKWT 1,802,137 18,02 311 
19 URBAN 8,145,940 8,146 10 
20 WTLNDS 6,401,970 6,402 51 

Totals  738,989,834 738,990 571 
 
 

Project Specifics were grouped into 12 categories.  Specifics within each category have the same 
type of use and duration.  Specifics within each group are listed in Appendix A, Tables A5 and 
A6.   
 
ArcGIS was used to geo-reference project uses into 8 nodes along the Battle River shown in 
Table 2.10.  Specific Uses were grouped into nodes for natural flow calculations and travel time 
estimates summarized in Appendix A, Table A7. 
 

 
Table 2.10:  Water Use Node Locations 

 
Node Location Hydrometric Station Number 

1 Battle River near Panoka 05FA001 
2 Pipestone Cr. near Wetaskiwan 05FA012 
3 Battle R. below Pipestone Cr.  05FA021 
4 Battle R. near Forestburg 05FC001 
5 Battle R. at ATCO Power Reservoir  
6 Ribstone Cr. near Edgerton 05FD001 
7 Battle R. near the Sask Boundary 05FE004 
8 Battle R. near Unwin 05FE001 
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The 1982 PPWB study lists 362 project licenses authorized from 1917 to 1979.  The total project 
licence quantity as of 1979 was 481,623 dam3.  The Atco Power and CFB Wainwright licenses 
totalled 461,407 dam3.  The balance of the project licenses totalled 20,216 dam3. 
 
The 2005 AENV list of licensed projects from 1917 to 1979, less the Atco Power and CFB 
Wainwright licenses, totalled 23,452 dam3.  The licensed allocations provided by the 2005 
AENV dataset exceed the total allocations in the 1982 PPWB study by 3,236 dam3 for the same 
period of record (1912 to 1979).  The results are shown in Appendix A, Figure A1.  The 
implication is that the 1980 uses will increase by 3,236 dam3 from the 1979 PPWB study to 
account for the difference between the 1982 PPWB study and current dataset (Battle.xls).  The 
3,236 dam3 increase is in addition to any new project licenses approved in 1980.   
 
Based on the current dataset, surface water licenses within the Battle River EDA have increased 
from 330 in 1979 to 575 by 2002.  The non-compounded average annual increase is 3%.  The 
rate at which project licenses were issued within the Battle River Basin from 1936 to 2002 
follows a trend (R^2 = 0.98) shown in Appendix A, Figure A2.  The current dataset contains no 
new project licenses with priority dates issued after 2002. 
 
There have been no new surface water licenses or cancellations since October 30, 2002.  As 
result surface water uses did not change in the Battle River Basin EDA from 2002 to 2004. 
 
 
2.5. Period of Operation 
 
The surface water licence Priority field, a date and number composite, defines the project 
commencement date.  Late commencement dates were not applied until the following year.  For 
example, if an irrigation project Priority was issued in November, the irrigation demand would 
not apply until the summer of the following year. 
 
 
2.6. Time of Travel Adjustments 
 
In order to naturalize flows at the Saskatchewan/Alberta border, the effect of water demands 
from the upper reaches of the basin must be carried downstream and added to the recorded flows 
at the border.  These uses were then transferred to the Alberta/Sask border using a time-of-travel 
component. 
 
Due to the relative lack of hydrometric data for the Battle River and its tributaries, travel times 
were computed for specific points along the main stem of the Battle River.  The Battle River was 
assumed to consist of four nodes. All water uses between any two nodes were assumed to take 
place at the downstream node.  Travel time between nodes was assumed constant for all levels of 
flow. 
 
The four nodes and the travel time between each node are shown in Table 2.11.   
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Table 2.11:  Battle River Travel Time 
 

Node Location Hydrometric 
Station 

Travel Time 
(days) 

1 Battle River near Ponoka 05FA001  
   6 
2 Battle River below Pipestone Creek 05FA021  
   6 

3 Battle River near Forestburg 05FC001  
   7 
4  Battle River near the Sask Boundary 05FE004  

 
 
Historical monthly water use adjustments for the various monitoring locations along the Battle 
River system (J-File) were computed using the following equation: 
 
  J(i,t) = U(i,t) + [uU(i-l, t-l) + (l-u)U(i-l,t)] + u1U(i-2,t-1) + (l-u1)U(i-2,t) + … 
 

Where  J(i,t) = The monthly adjustment which must be added to the recorded flow at node  
‘i’ for 
                        month ‘t’ to reconstruct the natural flow at node ‘i’. 

 
      U(i,t) = The adjustment due to water uses between nodes ‘i’ and ‘i-l’ for time ’t’. 
 

                  u = A travel time adjustment as a fraction of a month.  Travel time from the upstream 
node  
                          to node ‘i’ divided by the number of days in month ‘t’. 
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3.0 Meteorologic Data 
 
Meteorological data was used to estimate irrigation uses and reservoir net evaporation losses. 
 
 
3.1. Precipitation  
 
As noted in Section 2.1.5, precipitation for irrigation upstream of Forestburg was assumed equal 
to monthly precipitation for Wetaskiwin while monthly precipitation for Stettler was assumed 
representative of areas downstream of Forestburg.  The same assumptions were applied in the 
1982 PPWB study23.   
 
The monthly precipitation array for the Atco Power Reservoir (302652) is provided in Appendix 
B, Table B1.  Missing data was filled using the Brownfield (3010890) climate station.  The 
monthly precipitation array for Wetaskiwin is in Appendix B, Table B2.  Missing data was filled 
using the Brightview (3010830) and Ponoka South (3015283) climate stations.  The monthly 
precipitation array for Stettler is in Appendix B, Table B3.  Missing data was filled using the Red 
Willow (301NDR1) and Hackett (3012992) climate stations.   
 
 
3.2. Gross Evaporation 
 
An underlying assumption of the current study is to maintain the methodology used in the 
original 1982 PPWB report.  In the original study, natural evaporation was computed using 
Morton’s estimates.  However, sunlight data is no longer collected by Environment Canada (EC).  
PFRA regularly updates Meyer’s gross evaporation tables for the Canadian prairies.  PFRA does 
not calculate Morton’s gross evaporation nor have they correlated Meyer’s to Morton’s gross 
evaporation (Appendix J, Figure J1).   
 
A study was undertaken to develop a way to convert Meyer’s to Morton’s gross evaporation.  
Two nearby climate stations were selected; Morton method at Lacombe and Meyer’s method at 
Red Deer.  There was no direct correlation of annual gross evaporation between the two methods 
as shown in Appendix J, Figure J2.  A correlation was found by comparing the historic 
cumulative monthly total gross evaporation for the two stations.  The correlation results are 
presented in Appendix J.  The annual and monthly correlations were developed from March to 
October.  The November to February Morton gross evaporation estimates, not used in Meyer’s 
method, were filled using the annual correlation less the sum of the March to October 
correlations. 
 
The Meyer’s to Morton’s correlation was used to estimate Morton’s gross evaporation from 2002 
to 2004.  For the period of 1980 to 2001, Morton’s gross evaporation estimates were obtained 
from the AENV24 and MPE Engineering25 reports.  Monthly Morton gross evaporation estimates 
for Lacombe are in Appendix B, Table B4. 

                                                 
23 PPWB, “Agricultural Irrigation”, p 12 
24 Alberta Environment, Battle River Basin Historical Natural Flows 1912 to 1983  (1986) Table B-1 
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4.0 Natural Flow Calculations 
 
Natural flows are derived by adding historic basin water use adjustments from within the EDA to 
the recorded flows, a procedure known as the project depletion method which required the 
creation of the following files: 
 

• A-File – recorded monthly flow at specific gauging sites 
• J-File – an array of monthly adjustment items added to the recorded flows in order to 

remove the effect of human activity (historical water use) in the basin. 
• B-File – naturalized monthly flows taken as the sum of the A-File and J-file. 

 
Monthly natural flow arrays covering the period from 1980 to 2004, were developed for four 
gauged and one project location shown in Table 4.1. 
 
 

Table 4.1:  Natural Flow Gauged and Project Locations 
 

No. Site Hydrometric 
Station No. Description 

1 Gauged 05FA001 Battle River Near Ponoka 
2 Gauged 05FA012 Pipestone Creek Near Wetaskiwin 
3 Gauged 05FD001 Ribstone Creek Near Edgerton 
4 Gauged 05FE004 Battle River Near the Sask Boundary 
5 Project 05FA016 Pipestone Creek at Coal Lake 

 
 
The natural flow assessment considers return flows from wetland and urban uses.  
Overestimating return flows resulted in negative natural flows.  As a result return flows, which 
are considered a negative use, were adjusted where necessary to ensure positive natural flows.   
 
 
4.1. Natural Flow Calculation Methodology 
 
The natural flow calculation methodologies for the gauged and project sites listed in Table 4.1 
are described below: 
 
 
4.1.1. Battle River near Ponoka (05FA001)  
 
Water use arrays upstream of the Battle River near Ponoka were added to the recorded value 
array to naturalize flows.  Return flows for Lacombe were adjusted to 50% of the withdrawal 
volume to prevent negative natural flows in October.  Return flows from wetlands were adjusted 
to 94% of the withdrawal volume to prevent negative natural flows in June.  Ponoka is identified 

                                                                                                                                                             
25 MPE Engineering Ltd., Alberta Environment Battle River Basin in Alberta Extension of Historical Natural Flow 
Database 1984 to 2001 (2003) Table C-3  



 

Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 30 

by AENV as having a significant return flow as shown in Appendix F, Figure F1.  The gauging 
station Battle River near Ponoka (05FA001) is located upstream of the town as shown in 
Appendix F, Figure F2, therefore it was assumed that recorded flows did not include the Ponoka 
return flows. 
 
 
4.1.2. Pipestone Creek near Wetaskiwin (05FA012)  
 
Recorded flows for Pipestone Creek near Wetaskiwin (05FA012) were combined with recorded 
flows for Pipestone Creek below Bigstone Creek (05FA022) to form a continuous dataset for the 
entire 1980 to 2004 period.  No adjustment was applied to the recorded flows due to the close 
proximity of the two hydrometric stations26.   
 
Monthly water use arrays upstream of Pipestone Creek near Wetaskiwin (05FA012) were added 
to the recorded value array to naturalize flows from March to October.  November to February 
natural flows were estimated using a ratio of the September and October naturalized flow volume 
of Pipestone Creek near Wetaskiwin and the Battle River near Ponoka for common periods of 
record.  The monthly ratios used to extend natural flows from the Battle River near Ponoka 
(05FA001) to the Pipestone Creek near Wetaskiwin (05FA012) are shown in Appendix G, Table 
G1. 
 
The Westakiwin municipal return flow re-enters the Battle River downstream of Coal Lake near 
Gwynne as shown in Figure 4.1 and has no effect on the natural flow calculation for Pipestone 
Creek near Wetaskiwin.  
 

                                                 
26 MPE, “Recorded Flows – A-Files”, p 13 
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Figure 4.1:  Wetaskiwin Return Flow Downstream of Coal Lake Outlet 
 
 
4.1.3. Ribstone Creek Near Edgerton (05FD001)  
 
Hydrometric station 05FD001 is a seasonal station operated from March to October.  The 
addition of wetland return flows in June and municipal return flows in April and October, 
resulted in negative natural flows for June and October.  Therefore, natural flows for Ribstone 
Creek near Edgerton (05FD001) were estimated in accordance with the negative natural flow 
procedure noted for this location in the MPE Engineering study27.  
 
Coronation is the only urban use within this sub-basin identified with a significant return flow 
(Appendix F, Figure F1).  The estimated return flow for Coronation is 0.028 m3/s and 0.027 m3/s 
in April and October respectively.  In years when no flow was recorded in October at the 
Ribstone Creek near Edgerton hydrometric station, adding the Coronation return flow resulted in 
negative natural flow.  Therefore, it was necessary to remove the Coronation return flow from 
                                                 
27 MPE, Waterfowl Conservation / Backflood Irrigation Projects, pg. 16. 
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the natural flow calculation to ensure natural flows were positive.  If the Coronation return flow 
is subject to channel losses or is intercepted at Ribstone Lake it would not be recorded at 
hydrometric station 05FD001.  Based on the above assessment it was assumed that although 
Coronation may have a significant return flow, the release does not augment flows in the Battle 
River main stem.   
 
 
4.1.4. Battle River at the Saskatchewan/Alberta Boundary (05FE004)  
 
A continuous flow record was available for hydrometric station 05FE004 from 1980 to 2004.  
Upstream water uses for the Battle River at the Saskatchewan/Alberta boundary were estimated 
by adjusting computed water uses for upstream nodes by the appropriate travel time to the 
Saskatchewan/Alberta border to develop an array of total monthly upstream water uses.  The 
computed monthly upstream water uses were then added to the recorded flows to produce a 
continuous monthly natural flow data set.  
 
 
4.1.5. Pipestone Creek at Confluence with Coal Lake 
 
Pipestone Creek at the confluence with Coal Lake is a project location with no direct flow 
measurements.  The Coal Lake local drainage area historically did not contribute to the Battle 
River system.  Coal Lake Reservoir, constructed in 1973, captures the flow from Pipestone 
Creek and from the Coal Lake local drainage area.  Natural flows at this site were calculated by 
applying the EDA ratio of 1.13 to the naturalized flows for Pipestone Creek near Wetaskiwin 
(05FA012) as shown in Appendix G, Table G2.   
 
Water uses for Pipestone Creek downstream of Coal Lake were estimated by taking the 
Pipestone Creek previously computed natural flow downstream of Coal Lake less the calculated 
outflow which was computed based on recorded water levels and a stage discharge table for the 
outlet structure. 
 
 
4.2. Natural Flow Results  
 
Mean monthly recorded flows (A-Files) from 1980 to 2004 for the gauged sites are presented in 
Appendix C, Tables C1 to C4.   
 
Historic uses (J-Files) for the gauged sites are presented in Appendix D, Tables D1-D4.  Total 
historic uses for Pipestone Creek at Coal Lake are presented in Appendix G, Table G6.  Total 
historic uses for the Atco Power Reservoir are presented in Appendix H, Table H6. 
 
Total uses were tracked throughout the calculation process.  From 1980 to 2004 the licensed 
allocations totalled 807,389 dam3 while the average annual water use averaged 29,778 dam3 as 
summarized in Table 4.2.   
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The results indicate that for municipal uses an assessment of consumption, return flows and 
return flow from groundwater sources, resulted in an overall net import, or a negative use, from 
the Battle River Basin.  The largest water imports occurred due to Lacombe, Ponoka and Stettler 
as shown in Appendix F, Table F22. 
 
The January 2005 consumptive uses at Battle River near the Saskatchewan Boundary (05FE004) 
reflect the upstream December 2004 uses adjusted for travel time.  Total basin uses routed to the 
Battle River near the Saskatchewan Boundary (05FE004) are summarized in Appendix D, Table 
D5.  A complete summary of uses by specific purpose and sub-basin is presented in Appendix D, 
Table D6. 
 
 

Table 4.2:  Summary of Average Uses at the Saskatchewan – Alberta Border 
 

Type of Use Average Annual Use, 
1980 to 2004 (dam3) 

Pipestone Creek at Coal Lake (U1+U2+U3) 7,726 
ATCO Power Reservoir 6,140 
Municipal -400 
Balance of Project Uses 16,312 
Average Annual Uses at Sask/AB Border 29,778 

 
 
 
Naturalized flows (B-Files) for the gauged and project sites are presented in Appendix E, Tables 
E1 to E5.  Flows in Ribstone Creek near Edgerton (05FD001) were naturalized for an 8-month 
period (March to October) to verify natural flows were positive in the months of April, June and 
October as a result of wetland and municipal return flows.   
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5.0 Summary 
 
An analysis was made to determine if Alberta would have exceeded its 50% share of the natural 
flow of the Battle River at the inter-provincial boundary, under the 1969 Master Agreement on 
Apportionment, in the period 1980 to 2004 for both historic and present (2004) uses.   
 
Natural flows were calculated using the project depletion method consistent with the procedures 
used by Alberta Environment in the natural flow study completed for the PPWB in 1982.   
 
In the original Terms of Reference for the Study, the current (2004) water use was to be used in 
the study when assessing deficits or surpluses.  The 2004 uses (27,453 dam 3) were significantly 
lower than the uses in 2003 (39,731 dam 3) and also lower than the mean of the uses for the 
period 1980 through 2004 (29,778 dam 3).  This is interesting in that the basin allocations 
increased rapidly from 1980 to 1990 and then steadily from 1990 to 2004 (Figure A1, Appendix 
A).  The annual changes in uses are more likely related to the water flow conditions in the basin 
than the allocations.  As a further assessment, the average level of use over the 2000 to 2004 
period (32,613 dam 3) was used compared to Natural Flows for the period 1980 to 2004.  
 
The study shows that: 
 

1. That actual water use within the Battle River Basin upstream of the Saskatchewan-
Alberta boundary have increased by 90% from 17,145 dam3 (13,900 ac.ft) 28 in 1979 
to an average of 32,613 dam3 in the period from 2000 to 2004. 

2. Based on the historic level of development there would not have been any years 
within the 25-year study period from 1980 to 2004, in which less than 50% of the 
natural flow would have been passed into Saskatchewan. 

3. The lowest percentages passed by Alberta to Saskatchewan were 54% of the natural 
flow in 2002 and 56% in 2004.  

4. The mean ratio of annual recorded flow at the Alberta-Saskatchewan border versus 
the annual Natural flow during the study period was 82%.  However, within the last 
five years, from 2000 to 2004, the surplus dropped to 66% resulting from increased 
water uses and lower flows during this period.  It is interesting to note that the ratio is 
87% if one compares the mean for recorded annual volumes (194,456 dam3) versus 
the mean for the Natural flow volume (224,234 dam3). 

5. The average annual natural flow at the Alberta-Saskatchewan boundary during the 
1980 to 2004 period was 82,339 dam3 higher than the natural flow required under the 
1969 Master Agreement on Apportionment.  Within the last five years the average 
annual flow surplus has decreased to 23,538 dam3.  These results are shown in Table 
5.1.  

6. Based on the average level of use over the 2000 to 2004 period, when applied to the 
historic natural flow, 2004 was the only year with an apportionment deficit of 
1,561dam3 as shown in Table 5.2.  This indicates a relatively low risk with only one 
year in twenty five where there was a minor shortfall. 

                                                 
28 PPWB, Conclusions, pg. 27. 
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Table 5.1:  Battle River Apportionment at Saskatchewan-Alberta Border 
 

Year 

Recorded 
Annual 
Volume 
(dam3) 

Uses 
(dam3) 

Natural 
Annual 
Volume 
(dam3) 

50 % of 
annual 

Nat. 
Volume 
(dam3) 

Recorded 
vs Natural 
Flow (%) 

Surplus 
above 50% of 
Natural Flow 

(dam3) 

1980 232,568 22,662 255,230 127,615 91 104,953 
1981 210,182 27,772 237,954 118,977 88 91,205 
1982 391,092 17,724 408,816 204,408 96 186,684 
1983 359,133 28,403 387,536 193,768 93 165,365 
1984 104,332 28,702 133,033 66,517 78 37,815 
1985 284,654 17,196 301,850 150,925 94 133,729 
1986 262,034 24,397 286,431 143,216 91 118,818 
1987 215,115 29,830 244,946 122,473 88 92,642 
1988 63,862 26,719 90,582 45,291 71 18,571 
1989 134,540 33,788 168,328 84,164 80 50,376 
1990 431,196 28,243 459,439 229,720 94 201,476 
1991 233,974 30,251 264,225 132,113 89 101,861 
1992 159,686 31,630 191,315 95,658 83 64,028 
1993 180,394 32,535 212,928 106,464 85 73,930 
1994 146,484 31,115 177,599 88,800 82 57,684 
1995 88,413 29,326 117,738 58,869 75 29,544 
1996 252,573 30,300 282,873 141,437 89 111,136 
1997 338,013 33,496 371,509 185,755 91 152,258 
1998 79,777 39,174 118,951 59,476 67 20,301 
1999 294,942 38,131 333,073 166,537 89 128,405 
2000 147,583 30,016 177,599 88,800 83 58,783 
2001 49,373 28,621 77,994 38,997 63 10,376 
2002 43,675 37,244 80,919 40,460 54 3,215 
2003 123,159 39,731 162,890 81,445 76 41,714 

2004(1) 34,651 27,453 62,104 31,052 56 3,599 
Minimum 34,651 17,196  62,104 31,052 54 3,215 
Maximum 431,196 39,731 459,439 229,720 96 201,476 

Mean 194,456 29,778 224,234 112,117 82 82,339 
       

Average 
2000 to 

2004 

79,688 32,613 112,301 56,151 66 23,538 

 
(1) Injection uses decreased substantially by 2004 as shown in Table 2.6.  As a result the 

present level of development showed lower total uses in some years than observed 
historically.   
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Table 5.2:  Battle River Apportionment Surplus at Saskatchewan-Alberta Border, Uses 
based on the average from 2000 to 2004 

 

Year 

Annual 
Natural Flow 

Volume  
(ANFV)  
(dam3) 

50% of the 
ANFV 

 
(dam3) 

Average 
Uses (2000 

to 2004) 
(dam3) 

Use versus 
50% of 

ANFV (%)  

Surplus of 
uses over 
50% of 
ANFV 
(dam3) 

1980 255,230 127,615 32,613 25.6 95,002 
1981 237,954 118,977 32,613 27.4 86,364 
1982 408,816 204,408 32,613 16.0 171,795 
1983 387,536 193,768 32,613 16.8 161,155 
1984 133,033 66,517 32,613 49.0 33,904 
1985 301,850 150,925 32,613 21.6 118,312 
1986 286,431 143,216 32,613 22.8 110,603 
1987 244,946 122,473 32,613 26.6 89,860 
1988 90,582 45,291 32,613 72.0 12,678 
1989 168,328 84,164 32,613 38.7 51,551 
1990 459,439 229,720 32,613 14.2 197,107 
1991 264,225 132,113 32,613 24.7 99,500 
1992 191,315 95,658 32,613 34.1 63,045 
1993 212,928 106,464 32,613 30.6 73,851 
1994 177,599 88,800 32,613 36.7 56,187 
1995 117,738 58,869 32,613 55.4 26,256 
1996 282,873 141,437 32,613 23.1 108,824 
1997 371,509 185,755 32,613 17.6 153,142 
1998 118,951 59,476 32,613 54.8 26,863 
1999 333,073 166,537 32,613 19.6 133,924 
2000 177,599 88,800 32,613 36.7 56,187 
2001 77,994 38,997 32,613 83.6 6,384 
2002 80,919 40,460 32,613 80.6 7,847 
2003 162,890 81,445 32,613 40.0 48,832 
2004 62,104 31,052 32,613 105.0 -1,561 
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Appendix A: Summary of Licences 
 

Table A1:  Battle River Surface Water Project Licence Summary 
(Battle.xls Dataset) 
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Table A2:  Battle River Basin Surface Water Licence Allocation Purpose and Specific Activity Summary 
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Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table A3:   
Battle River Basin – Alberta Licensed Surface Water Projects  

Upstream of Battle River near Ponoka (05FA001) - Node 1 
 

 
EDA.Aproval.IDs.5.xls 
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Table A3 Continued: 
Battle River Basin – Alberta Licensed Surface Water Projects  

Upstream of Battle River near Ponoka (05FA001) - Node 1 
 

 
EDA.Aproval.IDs.5.xls 
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Table A3 Continued:   
Battle River Basin – Alberta Licensed Surface Water Projects 

Between Battle River near Ponoka (05FA001) and Battle River below Pipestone Creek (05FA021) 
 

Upstream of Pipestone Creek near Wetaskiwin (05FA012) - Node 2 

 
EDA.Aproval.IDs.5.xls 
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Table A3 Continued:   
Battle River Basin – Alberta Licensed Surface Water Projects 

Between Battle River near Ponoka (05FA001) and Battle River below Pipestone Creek (05FA021) 
 
Downstream of Pipestone Creek near Wetaskiwin (05FA012) - Node 3 

 
EDA.Aproval.IDs.5.xls 
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Table A3 Continued:   
Battle River Basin – Alberta Licensed Surface Water Projects 

Between Battle River below Pipestone Creek (05FA021) and Battle River near Forestburg 
(05FC001) 

Node 4 
 

 
EDA.Aproval.IDs.5.xls 
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Table A3 Continued: 
Battle River Basin – Alberta Licensed Surface Water Projects 

Between Battle River below Pipestone Creek (05FA021) and Battle River near Forestburg 
(05FC001) 

Node 4 
 

 
EDA.Aproval.IDs.5.xls 
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Table A3 Continued: 
Battle River Basin – Alberta Licensed Surface Water Projects 

Between Battle River near Forestburg (05FC001) and Forestburg Reservoir (FOR.RES) 
Node 5 

 

 
EDA.Aproval.IDs.5.xls 
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Table A3 Continued:   
Battle River Basin - Alberta Licensed Surface Water Projects 

Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FE004) 
 

Upstream of Ribstone Creek near Edgerton (05FD001) - Node 6 

 
EDA.Aproval.IDs.5.xls 
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Table A3 Continued: 
Battle River Basin - Alberta Licensed Surface Water Projects 

Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FE004) 
 

Upstream of Ribstone Creek near Edgerton (05FD001) - Node 6 

 
EDA.Aproval.IDs.5.xls 
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Table A3 Continued: 
Battle River Basin - Alberta Licensed Surface Water Projects 

Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FE004) 
 

Upstream of Ribstone Creek near Edgerton (05FD001) - Node 6 

 
EDA.Aproval.IDs.5.xls 
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Table A3 Continued: 
Battle River Basin - Alberta Licensed Surface Water Projects 

Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FE004) 
 

Downstream of Ribstone Creek near Edgerton (05FD001) - Node 7 

 
EDA.Aproval.IDs.5.xls 
 



 

Appendix A:  Summary of Licences A-14 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table A3 Continued: 
Battle River Basin - Alberta Licensed Surface Water Projects 

Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FE004) 
 

Downstream of Ribstone Creek near Edgerton (05FD001) - Node 7 

 
EDA.Aproval.IDs.5.xls 
 



 

Appendix A:  Summary of Licences A-15 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table A3 Continued: 
Battle River Basin - Alberta Licensed Surface Water Projects 

Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FE004) 
 

Downstream of Ribstone Creek near Edgerton (05FD001) - Node 7 

 
EDA.Aproval.IDs.5.xls 
 



 

Appendix A:  Summary of Licences A-16 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table A3 Continued: 
Battle River Basin - Alberta Licensed Surface Water Projects 

Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FE004) 
 

Downstream of Ribstone Creek near Edgerton (05FD001) - Node 7 

 
EDA.Aproval.IDs.5.xls 
 



 

Appendix A:  Summary of Licences A-17 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table A3 Continued: 
Battle River Basin - Alberta Licensed Surface Water Projects 

Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FE004) 
 

Downstream of Ribstone Creek near Edgerton (05FD001) - Node 7 

 
EDA.Aproval.IDs.5.xls 
 



 

Appendix A:  Summary of Licences A-18 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table A3 Continued: 
Battle River Basin - Alberta Licensed Surface Water Projects 

Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FE004) 
 

Downstream of Ribstone Creek near Edgerton (05FD001) - Node 7 

 
EDA.Aproval.IDs.5.xls 
 



 

Appendix A:  Summary of Licences A-19 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table A3 Continued: 
Battle River Basin - Alberta Licensed Surface Water Projects 

Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FE004) 
 

Downstream of Ribstone Creek near Edgerton (05FD001) - Node 7 

 
EDA.Aproval.IDs.5.xls 



 

Appendix A:  Summary of Licences A-20 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table A3 Continued: 
Battle River Basin - Alberta Licensed Surface Water Projects 

Between Battle River near the Sask Boundary (05FE004) and Battle River near Unwin (05FE001) 
(Node 8) 

 

 
EDA.Aproval.IDs.5.xls 

  
 
 

Table A4:  Surface Water Licence Dataset Duplicate Approval IDs  
(duplicate entries represent changes to existing licenses) 

 

 
EDA.Aproval.IDs.5.xls 

 



 

Appendix A:  Summary of Licences A-21 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table A5:  Specific Purpose File Structure 
 

 
EDA.Aproval.IDs.5.xls!Water.Use.Array.Export 

 
 

Table A6:  Licensed Surface Water Projects 
 

 
EDA.Aproval.IDs.5.xls!Water.Use.Array.Export 



 

Appendix A:  Summary of Licences A-22 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table A7:  Battle River Basin Surface Water Uses by Node and Specific Group (m3) 
 

 
Summary.2.xls <- Load left column files first to display above table summary 

 
 
 



 

Appendix A:  Summary of Licences A-23 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table A8:  Oil Injection Licensed Surface Water Projects 
Within the Battle River EDA 

 

 
Battle.xls 
 
Note:  No reported consumptive uses for Approval ID 40031, 31721, 37819 and 36515 

 
 

Table A9:  Injection Recorded Use Summary 
 

 
 
 

Table A10:  Project Licenses with No Quantity (Excludes FLOODCNT Purpose) 
 



 

Appendix A:  Summary of Licences A-24 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Figure A1 
 

Battle River Basin Surface Water Licence Summary
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Appendix A:  Summary of Licences A-25 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Figure A2 
 

Battle River Basin Historic Surface Water Licenses

Licenses = 8.803372 x Year - 17070.73

R2 = 0.98
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Appendix B 
 

Battle River Basin Precipitation  
and Evaporation (1980 – 2004) 



 

Appendix B:  Battle River Basin Precipitation and Evaporation (1980-2004) B-1 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Appendix B: Battle river Basin Precipitation and Evaporation (1980-2004) 
 

Table B1:  Atco Power Reservoir (1980-2004) 
Monthly Precipitation (mm) 

 
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

1980 16.3 13.0 17.7 5.7 43.3 142.6 60.2 122.1 36.9 6.0 0.2 45.9 509.9
1981 10.5 7.8 19.5 11.9 66.1 26.1 74.3 30.4 44.6 17.7 7.7 6.0 322.6
1982 44.8 8.9 20.3 6.9 56.8 46.6 135.9 93.9 44.8 24.5 11.3 5.2 499.9
1983 8.6 8.7 12.8 7.5 55.2 147.3 70.7 20.6 24.2 7.3 20.1 18.3 401.3
1984 24.3 0.5 10.7 17.3 22.2 80.1 23.0 36.6 117.8 11.2 14.9 20.6 379.2
1985 6.8 16.6 1.2 42.8 65.0 39.1 60.7 99.9 21.4 19.8 8.5 37.6 395.3
1986 12.1 13.7 28.9 23.1 23.4 46.6 149.8 24.6 65.3 15.4 18.9 1.8 423.6
1987 3.6 13.3 27.4 26.8 14.3 31.1 83.5 93.1 50.8 4.3 5.5 10.8 364.5
1988 6.3 14.9 30.0 1.4 10.0 86.3 38.3 88.8 62.7 7.3 6.9 19.1 372.0
1989 20.3 7.7 3.2 13.5 34.3 96.6 107.6 58.1 21.2 30.1 14.1 13.3 420.0
1990 15.7 7.1 16.0 16.0 20.4 103.2 140.3 42.1 4.8 12.3 16.0 11.9 405.8
1991 6.1 13.7 2.4 43.0 84.7 121.2 65.0 51.5 4.3 41.2 1.1 9.6 443.8
1992 8.0 18.6 5.7 19.9 64.7 21.7 96.2 31.1 38.0 22.6 10.2 22.7 359.4
1993 5.0 6.6 45.5 40.0 44.7 95.6 89.1 35.6 21.8 20.0 21.6 9.2 434.7
1994 54.2 15.8 1.0 3.3 64.2 119.0 61.7 67.7 36.7 26.5 12.4 8.1 470.6
1995 10.8 4.3 26.8 18.1 29.1 62.7 44.9 110.9 3.1 3.7 34.3 22.3 371.0
1996 27.0 5.0 17.2 39.6 79.0 105.4 50.2 46.7 79.7 10.1 47.6 17.5 525.0
1997 10.9 1.0 10.5 27.1 41.4 124.9 28.7 23.1 48.1 34.3 4.1 2.9 357.0
1998 22.6 3.6 16.2 29.7 15.6 59.1 43.0 18.5 50.0 24.6 10.7 11.6 286.1
1999 34.8 2.7 13.0 53.5 63.5 50.1 159.8 56.1 2.2 9.0 12.7 6.8 464.2
2000 19.6 10.7 14.8 35.8 35.4 62.1 60.7 70.5 78.1 3.1 2.5 12.2 405.5
2001 1.1 7.2 4.9 1.7 24.9 93.8 115.8 0.4 48.0 16.7 12.1 7.4 334.0
2002 3.8 6.3 19.6 35.8 3.7 12.7 27.3 62.3 34.5 16.3 5.8 9.5 237.6
2003 30.6 20.9 13.7 55.8 66.7 75.7 33.8 31.7 29.7 17.5 7.3 3.8 387.2
2004 30.2 1.6 6.1 11.0 20.2 46.8 133.1 57.0 21.4 34.8 0.9 28.0 404.1

MIN 1.1 0.5 1.0 1.4 3.7 12.7 23.0 0.4 2.2 3.1 0.2 1.8 237.6
MAX 54.2 20.9 45.5 55.8 84.7 147.3 159.8 122.1 117.8 41.2 47.6 45.9 525.0
MEAN 17.4 9.2 15.4 23.5 42.0 75.9 78.1 54.9 39.6 17.5 12.3 14.5 399.0  

 
 
Precipitation data fill sequence: 
 

1 FORESTBURG PLANT SITE, ALBERTA
Latitude: 52° 28' N Longitude: 112° 7' W
Climate ID: 3012652

2 BROWNFIELD, ALBERTA
Latitude: 52° 19' N Longitude: 111° 28' W
Climate ID: 3010890  



 

Appendix B:  Battle River Basin Precipitation and Evaporation (1980-2004) B-2 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table B2:  Wetaskiwin (1980-2004) 
Monthly Precipitation (mm) 

 
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

1980 15.4 7.5 28.5 1.0 31.2 163.8 117.4 139.9 42.2 23.2 0.6 41.8 612.5
1981 7.0 12.0 7.0 1.0 65.5 43.4 151.2 20.6 44.0 23.2 2.9 11.0 388.8
1982 56.6 25.4 73.2 5.8 23.8 48.2 161.4 63.4 44.2 47.4 13.0 8.2 570.6
1983 11.2 17.6 30.6 24.2 11.0 154.6 82.4 20.0 25.9 3.2 19.4 20.8 420.9
1984 44.2 2.0 17.5 7.4 70.0 72.4 33.0 43.3 103.8 27.4 22.0 48.0 491.0
1985 8.0 22.8 5.0 24.0 21.7 47.5 70.6 97.4 57.4 24.4 17.6 30.4 426.8
1986 13.4 18.0 30.8 53.6 71.6 45.2 135.8 26.5 75.8 25.4 22.4 8.0 526.5
1987 5.6 13.2 31.4 14.4 41.4 68.4 114.8 89.2 26.2 9.2 4.5 19.6 437.9
1988 7.0 29.0 49.8 6.0 15.4 106.0 149.4 107.5 53.8 6.6 8.0 15.2 553.7
1989 52.8 14.6 10.0 34.2 80.0 59.0 57.2 68.0 31.2 47.8 38.2 19.2 512.2
1990 18.8 28.8 26.8 37.0 45.0 116.2 144.2 43.6 2.6 25.8 26.2 28.8 543.8
1991 19.2 38.0 11.2 39.0 101.6 113.4 112.6 56.4 21.0 72.6 18.2 10.6 613.8
1992 23.4 38.0 4.4 47.6 77.6 24.0 56.6 33.2 49.6 16.0 17.4 27.6 415.4
1993 7.4 10.4 54.6 50.9 47.2 85.4 50.6 51.8 33.2 20.0 21.4 13.0 445.9
1994 91.6 20.7 0.8 3.8 57.4 127.2 59.1 83.2 51.0 12.4 27.8 21.0 556.0
1995 24.8 5.6 10.4 20.4 44.2 65.8 84.2 90.4 43.2 22.8 60.8 21.4 494.0
1996 32.2 5.4 29.2 58.0 48.2 86.2 95.8 26.2 73.4 2.2 69.2 23.4 549.4
1997 22.2 17.2 35.2 22.4 52.7 140.2 75.0 57.6 60.0 29.0 5.4 11.0 527.9
1998 32.4 0.0 16.8 36.2 36.0 122.0 73.6 45.2 32.2 44.4 31.2 33.6 503.6
1999 64.6 12.6 27.0 33.0 66.4 37.2 156.0 47.4 18.8 13.8 19.2 8.8 504.8
2000 24.6 10.8 29.8 16.6 49.7 80.0 124.4 31.8 47.6 4.4 15.6 17.4 452.7
2001 2.6 17.0 17.6 13.6 8.8 82.3 158.8 28.0 16.0 36.8 44.2 13.2 438.9
2002 12.8 14.2 49.6 36.6 22.6 26.0 53.8 63.0 25.2 24.0 21.6 7.2 356.6
2003 47.5 37.6 26.6 47.0 64.2 67.4 33.2 56.6 22.2 16.2 27.6 6.6 452.7
2004 54.9 6.2 31.4 29.6 40.6 41.2 147.8 48.6 42.4 52.4 4.0 54.8 553.9

MIN 2.6 0.0 0.8 1.0 8.8 24.0 33.0 20.0 2.6 2.2 0.6 6.6 356.6
MAX 91.6 38.0 73.2 58.0 101.6 163.8 161.4 139.9 103.8 72.6 69.2 54.8 613.8
MEAN 28.0 17.0 26.2 26.5 47.8 80.9 100.0 57.6 41.7 25.2 22.3 20.8 494.0  

 
 

Precipitation data fill sequence: 
 

1 WETASKIWIN SOUTH, ALBERTA
Latitude: 52° 37' N Longitude: 113° 22' W 
Climate ID: 3017286

2 BRIGHTVIEW, ALBERTA
Latitude: 52° 58' N Longitude: 113° 43' W
Climate ID: 3010830

3 PONOKA SOUTH, ALBERTA
Latitude: 52° 39' N Longitude: 113° 37' W
Climate ID: 3015283  

 



 

Appendix B:  Battle River Basin Precipitation and Evaporation (1980-2004) B-3 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table B3:  Stettler (1980-2004) 
Monthly Precipitation (mm) 

 
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL 

              
1980 18.0 11.2 20.2 9.0 40.0 169.0 50.0 93.8 46.2 7.3 1.2 26.7 492.6 
1981 6.2 8.2 20.0 11.0 90.0 28.2 54.4 16.0 41.6 18.8 1.0 3.6 299.0 
1982 42.9 11.6 45.4 8.6 66.6 65.6 179.0 85.2 31.6 20.8 6.2 5.2 568.7 
1983 14.0 11.2 10.2 10.6 40.6 148.2 64.2 12.2 20.8 7.0 12.8 24.4 376.2 
1984 25.4 0.0 14.6 19.6 50.6 95.8 37.4 29.0 129.2 54.1 18.6 37.4 511.7 
1985 5.4 16.0 4.4 35.6 50.4 35.2 43.4 134.6 60.6 13.2 15.1 16.2 430.1 
1986 3.8 24.9 30.2 19.5 67.4 66.2 169.6 25.8 89.2 21.8 26.6 2.6 547.6 
1987 8.4 17.2 37.6 14.6 12.0 22.2 70.0 105.6 43.8 12.0 5.6 18.6 367.6 
1988 0.8 21.0 68.0 1.4 12.2 100.4 64.7 91.6 65.0 12.6 10.0 22.0 469.7 
1989 13.0 4.0 4.0 21.5 36.5 90.1 82.5 66.8 37.7 43.6 22.0 35.0 456.7 
1990 17.0 16.0 28.6 41.4 48.0 106.5 116.5 56.5 2.0 9.0 30.0 21.0 492.5 
1991 32.5 23.0 7.0 41.6 106.9 76.8 74.6 85.7 34.8 53.3 12.0 8.0 556.2 
1992 18.0 28.6 11.5 42.0 72.6 53.6 89.9 35.2 59.7 21.8 20.0 38.5 491.4 
1993 8.0 8.0 25.5 52.8 50.0 85.0 132.0 55.5 38.0 27.0 19.5 11.0 512.3 
1994 61.0 19.5 1.0 3.5 67.5 126.8 85.0 76.0 45.0 32.5 25.5 19.5 562.8 
1995 13.5 6.0 22.5 11.5 38.5 97.5 81.0 107.3 8.0 17.0 40.5 18.0 461.3 
1996 44.5 4.0 29.5 24.5 82.0 104.5 70.0 12.5 85.0 13.5 52.5 16.0 538.5 
1997 15.5 10.5 23.5 10.5 33.5 127.5 29.1 43.5 56.8 21.5 5.0 7.0 383.9 
1998 22.5 4.0 20.5 23.0 22.5 93.0 100.5 45.5 30.0 29.0 26.0 33.5 450.0 
1999 52.5 6.5 26.0 58.5 79.5 71.0 220.5 91.0 6.0 14.5 17.0 6.0 649.0 
2000 38.5 14.5 35.5 32.5 34.5 83.0 112.0 69.5 43.0 6.5 11.5 9.5 490.5 
2001 1.0 19.5 9.0 3.0 28.5 108.0 104.0 15.0 13.6 7.2 39.8 10.4 359.0 
2002 8.4 15.0 32.8 15.0 10.6 13.4 24.0 74.2 51.6 19.0 6.4 15.0 285.4 
2003 24.4 28.2 10.9 34.3 42.3 59.1 19.3 21.9 16.4 10.8 5.2 1.9 274.7 
2004 24.0 0.0 8.6 12.4 22.6 41.5 95.3 70.9 20.5 28.4 2.5 22.1 348.8 

              
MIN 0.8 0.0 1.0 1.4 10.6 13.4 19.3 12.2 2.0 6.5 1.0 1.9 274.7 
MAX 61.0 28.6 68.0 58.5 106.9 169.0 220.5 134.6 129.2 54.1 52.5 38.5 649.0 

MEAN 20.8 13.1 21.9 22.3 48.2 82.7 86.8 60.8 43.0 20.9 17.3 17.2 455.0 

 
 

Precipitation data fill sequence: 
 
1 STETTLER NORTH, ALBERTA   
 Latitude: 52° 19' N Longitude: 112° 43' W 
 Climate ID: 3016119   
      
      
2 STETTLER AGDM, ALBERTA   
 Latitude: 52° 21' N Longitude: 112° 36' W 
 Climate ID: 3016124   
      
      
3 RED WILLOW, ALBERTA   
 Latitude: 52° 25' N Longitude: 112° 34' W 
 Climate ID: 301NDR1   
      
4 HACKETT, ALBERTA    
 Latitude: 52° 10' N Longitude: 112° 37' W 
 Climate ID: 3012992   



 

Appendix B:  Battle River Basin Precipitation and Evaporation (1980-2004) B-4 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table B4:  Lacombe (1980 – 2004) 
Monthly Gross Evaporation (mm) 

 

 



 

 

Appendix C 
 

Battle River Basin 
Recorded Stream Flows  

(1980 – 2004) 



 

Appendix C:  Battle River Basin Recorded Stream Flows (1980-2004) C-1 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Appendix C: Battle River basin Recorded Stream Flows (1980-2004) 
 

Table C1:  Battle River near Ponoka (A05FA001) 
Mean Monthly Recorded Flows from 1980 to 2004 (m3/s) 

 

 
 



 

Appendix C:  Battle River Basin Recorded Stream Flows (1980-2004) C-2 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table C2:  Continued - Pipestone Creek near Wetaskiwin (A05FA012) 
Mean Monthly Recorded Flows from 1980 to 2004 (m3/s) 

 

 
 



 

Appendix C:  Battle River Basin Recorded Stream Flows (1980-2004) C-3 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table C3:  Continued - Ribstone Creek near Edgerton (A05FD001) 
Mean Monthly Recorded Flows from 1980 to 2004 (m3/s) 

 

 



 

Appendix C:  Battle River Basin Recorded Stream Flows (1980-2004) C-4 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table C4:  Battle River near the Saskatchewan Border (A05FE004) 
Mean Monthly Recorded Flows from 1980 to 2004 (m3/s) 

 

 
 
 



 

 

Appendix D 
 

Battle River Basin 
Historic Water Use 

(1980 – 2004) 



 

Appendix D:  Battle River Basin Historic Water Use (1980-2004) D-1 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Appendix D: Battle River Basin Historic Water Use (1980-2004) 
 

Table D1:  Battle River near Ponoka (J05FA001) 
Historic Water Use from 1980 to 2004 (m3/s)  

 

 
05FA001.NAT.xls 



 

Appendix D:  Battle River Basin Historic Water Use (1980-2004) D-2 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table D2:  Pipestone Creek near Wetaskiwin (J05FA012) 
Historic Water Use from 1980 to 2004 (m3/s)  

 

 
05FA012.NAT.2.xls 



 

Appendix D:  Battle River Basin Historic Water Use (1980-2004) D-3 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

 
Table D3:  Ribstone Creek near Edgerton (J05FD001) 

Historic Water Use from 1980 to 2004 (m3/s)  
 

 
05FD001.NAT.xls 

 
 



 

Appendix D:  Battle River Basin Historic Water Use (1980-2004) D-4 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table D4:  Battle River near the Saskatchewan Border (J05FE004) 
Historic Water Use from 1980 to 2004 (m3/s)  

 

 
05FE004.NAT.3.xls 
 



 

Appendix D:  Battle River Basin Historic Water Use (1980-2004) D-5 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table D5:  Battle River Basin Uses at the Sask-Alberta Border (dam3) 

 
  05FE004.NAT.3.xls 

 
Table D6:  Battle River Basin Uses Summarized by Group and Node from 1980 to 2004 (m3) 

 
Summary.2.xls 
Note:  Uses at Node 05FA012.2 included in Coal Lake Analysis (Refer to Section 2.2.2)



 

 

Appendix E 
 

Battle River Basin 
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Appendix E:  Battle River Basin Natural Flows (1980-2004) E-1 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Appendix E: Battle River Basin Natural Flows (1980-2004) 
 

Table E1:  Battle River near Ponoka (B05FA001) 
Historic Natural Flow from 1980 to 2004 (m3/s) 

 

 
05FA001.NAT.xls



 

Appendix E:  Battle River Basin Natural Flows (1980-2004) E-2 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table E2:  Pipestone Creek near Wetaskiwin (B05FA012) 
Historic Natural Flow from 1980 to 2004 (m3/s) 

 

 
05FA012.NAT.2.xls 
 



 

Appendix E:  Battle River Basin Natural Flows (1980-2004) E-3 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table E3:  Ribstone Creek near Edgerton (B05FD001) 
March to October Historic Natural Flow from 1980 to 2004 (m3/s) 

 

 
05FD001.NAT.xls 



 

Appendix E:  Battle River Basin Natural Flows (1980-2004) E-4 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table E4:  Battle River near the Saskatchewan Border (B05FE004) 
Historic Natural Flow from 1980 to 2004 (m3/s) 

 

 
05FE004.NAT.3.xls 
 



 

Appendix E:  Battle River Basin Natural Flows (1980-2004) E-5 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table E5:  Pipestone Creek at Coal Lake Inlet - Project 
Historic Natural Flow from 1980 to 2004 (m3/s) 

 

 
COAL.LAKE.USES.2.xls



 

 

Appendix F 
 

Battle River Basin 
Urban Use (1980 – 2004) 



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-1 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Appendix F: Battle River Basin Urban Use (1980-2004) 
 

Table F1:  Battle River Basin Urban Licenses 
 

 
 
Notes: 

1. Source: Battle River Basin: Water Use Assessment and Projections, Watrecon, May 10, 2005 
2. EDA/GDA designation mapped in ArcGIS from Google Earth Reference Lat/Long  



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-2 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Figure F1:  Battle River Basin Urban Return Flows Identified by AE 
 



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-3 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F2:  Urban Surface Water Licenses within the Battle River Basin EDA 
 

 



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-4 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F3:  Alliance Uses (m3/s) 
 

 
Alliance.Uses.xls 



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-5 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F4:  City of Camrose Licence 
 

 
 
 

Table F5:  City of Camrose Uses (m3/s) 

 
Camrose.Uses.xls



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-6 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F6:  Castor Licence (m3) 
 

 
Castor.Uses.xls 

 
 

Table F7:  Castor Recorded Diversion (m3) 
 

 
Castor.Uses.xls 



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-7 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F8:  Castor Uses (m3/s) 
 

 
Castor.Uses.xls 



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-8 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F9:  Coronation Uses (m3/s)  
  

 
Coronation.Uses.xls 



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-9 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F10:  Ferintosh Uses (m3/s)  
 

 
Ferintosh.Uses.xls



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-10 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F11:  Hardisty Uses (m3/s) 
 

 
Hardisty.Uses.xls



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-11 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F12:  Killam Uses (m3/s) 
 

 
Killam.Uses.xls



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-12 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F13:  Lacombe Uses (m3/s) 
 

 
LaCombe.Uses.xls 



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-13 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F14:  Lacombe County Uses (m3/s) 
 

 
LaCombe.County.Uses.xls 



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-14 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F15:  Ponoka Uses (m3/s) 
 

 
Ponoka.Uses.xls 



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-15 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F16:  Spady Uses (m3/s) 
 

 
Spady.Uses.xls 



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-16 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F17:  Stettler Uses (m3/s) 
 

 
Stettler.Uses.xls 

 
 



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-17 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F18:  CFB Wainwright and Town of Wainwright Reported and Estimated Uses (m3) 
 

 
Filled Uses from 1980 to 1998 
Wainright.Uses.2.xls 
 
 

Table F19:  CFB Wainwright and Town of Wainwright Surface Water Licence (m3) 
 

 
Wainright.Uses.2.xls 

 
 



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-18 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F20:  City of Wetaskiwin Recorded and Estimated Return Flow Volume (m3) 
 

 
Wetaskiwin.Uses.xls 

 



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-19 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F21:  City of Wetaskiwin Return Flow (m3/s) 
(Return flow represented as a negative use) 

 

 



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-20 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table F22:  Municipal Use Summary 
 

 
Urban.Uses.Summary.xls



 

Appendix F:  Battle River Basin Urban Use (1980-2004) F-21 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Figure F2:  Hydrometric Station Battle River near Ponoka (05FA001) upstream of Ponoka 
 

 
http://atlas.gc.ca/site/english/index.html 
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Appendix G:  Coal Lake Uses (1980-2004) G-1 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Appendix G: Coal Lake Uses (1980-2004) 
 

Table G1:  Battle River near Ponoka (05FA001) 
Monthly Natural Recorded Flows (1980 to 2004) 

 
05FA001.NAT.xls 



 

Appendix G:  Coal Lake Uses (1980-2004) G-2 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table G2:  Pipestone Creek Drainage Area at Coal Lake Inlet 
 

        
Coal Lake Reservoir Near Wetaskiwin (05FA016)    
 Assumed Pipestone Creek Drainage Area Included   
        
 GDA 1220 km2     
 EDA 805 km2     
        
        
Coal Lake Reservoir Near Wetaskiwin (05FA016) PFRA Addendum #8 Oct 2001 

 
Assumed Pipestone Creek Drainage Area not 
Included   

        
 GDA 175.7 km2     
 EDA 65.4 km2     
        
        
Pipestone Creek at Coal Lake Reservoir Inlet    
        
 GDA 1040 km2     
 EDA 740 km2     
        
        
Pipestone Creek near Wetaskiwin (05FA012)    
        
 GDA 1030 km2     
 EDA 733 km2     
        
        
EDA Drainage Area Ratio to Extend Pipestone Creek Natural Flows to Coal Lake  
        

805 Coal Lake Reservoir Near Wetaskiwin (05FA016)   
733 Pipestone Creek near Wetaskiwin (05FA012)   

        
1.10        

 
 



 

Appendix G:  Coal Lake Uses (1980-2004) G-3 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

 
Table G3:  Coal Lake Elevation Discharge Table 

 

 
Coal.Lake.Capacity.Discharge.xls 

 
 

Figure G1 – Coal Lake Discharge Rating Curve 
(Coal Lake Spillway Plan and Sections Plan Interpolation) 

 

Coal Lake Spillway Rating Curve
(Coal Lake Spillway Plan and Section interpolated - April 1972)
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Appendix G:  Coal Lake Uses (1980-2004) G-4 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

 
Table G4:  Pipestone Creek at Coal Lake Extended Natural Flows – N2 (m3/s) 

 



 

Appendix G:  Coal Lake Uses (1980-2004) G-5 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table G5:  Coal Lake Calculated Weir Discharge and Controlled Releases – R3 (m3/s) 
 



 

Appendix G:  Coal Lake Uses (1980-2004) G-6 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table G6:  Pipestone Creek at Coal Lake 
Historic Water Use (U1+U2+U3) from 1980 to 2004 (m3/s) 

 

 
COAL.LAKE.USES.2.xls 
 
Note: The above uses include Node 05FA012.2 
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Appendix H:  Atco Power Uses (1980-2004) H-1 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Appendix H: Atco Power Uses (1980-2004) 
 

Table H1:  Atco Power Reservoir Capacity Table 
 

 
Forestburg.(Battle.River).Reservoir.Capacity.xls 

 
Figure H1:  Atco Power Reservoir Capacity Curve 
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Appendix H:  Atco Power Uses (1980-2004) H-2 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table H2:  Atco Power Reservoir Natural Evaporation (mm) from 1980 to 2004 
 

 
 



 

Appendix H:  Atco Power Uses (1980-2004) H-3 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

 
Table H3:  Atco Power Reservoir Natural Evaporation (dam3) from 1980 to 2004 

 

 

 



 

Appendix H:  Atco Power Uses (1980-2004) H-4 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table H4:  Atco Power Reservoir Forced and  
Cooling Tower Evaporation (dam3) from 1980 to 2004 

 

 



 

Appendix H:  Atco Power Uses (1980-2004) H-5 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table H5:  Atco Power Reservoir Change in Storage Volume (dam3) from 1980 to 2004 
 

 



 

Appendix H:  Atco Power Uses (1980-2004) H-6 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Table H6:  Atco Power Reservoir Uses (m3/s) from 1980 to 2004 
 

 
FORESTBURG.RES.USES.2.xls 



 

Appendix H:  Atco Power Uses (1980-2004) H-7 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Atco Power Reservoir Calculated vs Recorded Inflow  
 
There are two equations which may be used to calculate the Atco Power forced evaporation.  The 
application of Equation 1 was tested by comparing the calculated reservoir inflow, provided by Atco 
Power, to the recorded inflow.    
 
Atco Power calculated the reservoir inflow as the sum of the recorded discharge and reservoir 
evaporation loss.  The recorded inflow was taken as the sum of the gauged flows at hydrometric stations 
Battle River near Forestburg (05FC001), Bigknife Creek near Gadsby (05FC002), and Redwillow Creek 
near Red Willow (05FC005).  The three hydrometric stations are located upstream of the Atco Power 
Reservoir.  The mean monthly calculated and recorded inflow from 1993 to 2003 were plotted in Figure 
H.2. 
 
 

Figure H2:  Forestburg Reservoir Recorded vs Calculated Inflow 
 

Forestburg Reservoir Monthly Recorded vs Calculated Inflow
(1993 to 2003)
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FORESTBURG.RESERVOIR.INFLOW.xls 
 
 



 

Appendix H:  Atco Power Uses (1980-2004) H-8 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

The results show the calculated inflow consistently lower than the recorded inflow.  The calculated 
inflow rarely exceeds 10 m3/s with most points plotting below 5 m3/s.  The recorded inflow shows a 
significant number of metered flows from 5 m3/s to nearly 30 m3/s.  The results suggest a significant 
volume of water is lost between the hydrometric stations and the Atco Power Reservoir with no other 
significant uses, other than Atco Power.  Ideally the calculated inflow should better approximate the 
recorded inflow. 
 
Assuming the above analysis is correct, the discrepancy may be the result of incorrect gauged readings 
at the hydrometric stations and problems with the Atco Power Reservoir estimated discharge, 
evaporation calculations, water level records and/or the area/capacity table.  The weir discharge is the 
most significant variable in the calculate inflow.  If the recorded flows upstream of the reservoir were 
taken into consideration, a reservoir water balance could improve the accuracy of the estimated outflow. 
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Appendix I:  Wetland Project Use - Methodology I-1 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Appendix I:     Wetland Project Use - Methodology 
 

Table I1:  Wetland Project Licenses 

 
Wetlands.xls 
Note:  FSL volume (red) filled using Figure I2 
           FSL area (blue) filled using Figure I1 



 

Appendix I:  Wetland Project Use - Methodology I-2 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Figure I1 

 
 
Upper Assinibonine River Basin Study Main Report 
http://www.swa.sk.ca/publications/documents/UARBS%20Drainage%20&%20Flood%20Control%20Report.pdf 



 

Appendix I:  Wetland Project Use - Methodology I-3 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Figure I2:  Battle River Basin Wetland Projects 
Licensed Quantity vs Storage Capacity at FSL 

 

Wetland Licensed Quantity vs Storage Capacity at FSL

V = 0.00250597091538886 x Q0.973364442803521

R2 = 0.84

Where:
  V = Wetland Storage Volume at FSL (cu.dam)
  Q = Licensed Quantity (cu.m)
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Appendix J:  Meyers and Morton’s Gross Evaporation Correlation Equations J-1 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Appendix J: Meyers and Morton’s Gross Evaporation Correlation Equations 
 

Figure J1:  Meyers and Morton Annual Gross Evaporation PFRA Comments 
 
 



 

Appendix J:  Meyers and Morton’s Gross Evaporation Correlation Equations J-2 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Figure J2:  Meyers and Morton Annual Gross Evaporation Correlation 

Annual Gross Evaporation
(1940 to 2001)

y = 0.1689x + 510.31
R2 = 0.1237
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Battle.River.Gross.Evaporation.B.xls 
 
 

Figure J3:  Meyers and Morton Annual Cumulative Gross Evaporation Correlation 

Annual Cumulative Gross Evaporation (mm) - LOG
(1940 to 2001)

y = 0.952847999019086 x + 0.145822906428848
R2 = 0.999
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Appendix J:  Meyers and Morton’s Gross Evaporation Correlation Equations J-3 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Figure J4:  Meyers and Morton April Cumulative Gross Evaporation Correlation 

April Cumulative Gross Evaporation (mm) LOG
(1940 to 2001)

y = 0.952496262137996x + 0.273803367561561
R2 = 0.997
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Figure J5:  Meyers and Morton May Cumulative Gross Evaporation Correlation 

May Cumulative Gross Evaporation (mm) - LOG
(1940 to 2001)

y = 0.9637661236374190x + 0.0665514496314556
R2 = 0.999
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Appendix J:  Meyers and Morton’s Gross Evaporation Correlation Equations J-4 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Figure J6:  Meyers and Morton June Cumulative Gross Evaporation Correlation 

June Cumulative Gross Evaporation (mm) - LOG
(1940 to 2001)

y = 0.940769495460789x + 0.176123744150868
R2 = 0.999
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Figure J7:  Meyers and Morton July Cumulative Gross Evaporation Correlation 

July Cumulative Gross Evaporation (mm) - LOG
(1940 to 2001)

y = 0.959676147794975x + 0.145887459026602
R2 = 0.998
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Appendix J:  Meyers and Morton’s Gross Evaporation Correlation Equations J-5 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Figure J8:  Meyers and Morton August Cumulative Gross Evaporation Correlation 

August Cumulative Gross Evaporation (mm) - LOG
(1940 to 2001)

y = 0.9568454242189660x + 0.0778918567845413
R2 = 0.998
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Figure J9:  Meyers and Morton September Cumulative Gross Evaporation Correlation 

October Cumulative Gross Evaporation (mm) - LOG
(1940 to 2001)

y = 0.93307054422764500x - 0.00362455375382793
R2 = 0.999
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Appendix J:  Meyers and Morton’s Gross Evaporation Correlation Equations J-6 
Battle River Natural Flow at Saskatchewan–Alberta Boundary (1980 to 2004) 

Figure J10:  Meyers and Morton October Cumulative Gross Evaporation Correlation  

September Cumulative Gross Evaporation (mm) - LOG
(1940 to 2001)

y = 0.9023134261400430x - 0.0206760131596094
R2 = 0.999
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Battle River Basin 
 Water Demand Map



 

K-1 

Appendix K: Battle River Basin Water Demand Map 
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