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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 dam’. Average annual water use was 29,778 dam’ 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 dam’ 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 dam’. 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 km” and an Effective Drainage Area (EDA) of 9,900 km®. 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.

Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004) 1
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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 Basin'. 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
study’. 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 1) to the recorded flows.

iii.  Subtract the current (2004) level of water use within item 1) 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”.

! Figliuzzi, S.; River at Alberta — Saskatchewan Boundary Natural Flow, Prairie Provinces Water Board (PPWB),
June 1982
? 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 0SFE004, 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 (05SFDO001).
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 AEUTEES AUEE Records
b Station (km?) Type Status
Gauged Sites Effective | Gross From | To
Battle R. near Ponoka 05FA001 1550 1820 Natural Active 1913 | 2004
Battle R. below 05FA021 | 2870 4550 | Natural | Discontinued | 1978 | 1978
Pipestone Cr.
Battle R. near Forestburg | 05SFC001 3610 7670 | Regulated Active 1966 | 2004
Battle R. near the Sask | sep604 9860 25100 | Regulated |  Active 1978 | 2004
Boundary
Coal Lake Reservoir 0SFA016 | 816 1240 | Regulated |  Active | 1973 | 2004
near Wetaskiwan
Pipestone Cr. below 05FA022 724 1020 | Natural | Discontinued | 1979 | 1990
Bigstone Cr.
Pipestone Cr. near 05FA012 733 1030 Active 1972 | 2004
Wetaskiwan
Ribstone Cr. near 05FD001 987 2790 | Regulated |  Active 1924 | 2004
Edgerton
Project Sites
Pipestone Cr. at Coal 751 1064
Lake
Coal Lake Natural Outlet 65 176
Atco Power Reservoir on n/a n/a
the Battle River

Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004) 4



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. AENYV 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.

Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004) 5



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.

Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004) 6



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 COOQOL, 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 WE. 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.

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




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 dam’ , which represents 94% of the 738,286 dam’ 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 dam”® and 13,309 dam’ respectively. Atco Power’s actual water use, taken as
the sum of the consumption and loss, is 13,741 dam’, or about 2% (13,741 dam’ / 691,737 dam”)
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 Where:
12 Uy, — Estimated Monthly Use (m’)
_ Dy, — Monthly duty (mm)
r; Um —((Dm-Pm)ZO)A *10 P — Monthly recorded precipitation (mm)
A — Irrigable Area (ha)

Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004) 8



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 Where:
Uy, — Estimated Monthly Use (m*)
Z o (Dn=Pn)>0 Q — Annual Licensed Quantity (m”)
Z Un=QeM% { N } M% - Monthly Quantity expressed as a percent of Q
" (Refer to Table 2.2)

Dy, — Monthly duty (mm)
P, — Recorded monthly precipitation (mm)

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

. . Return | Irrigated

APPIOVAl | File No. | riority | Specific | QUARIy | Consumption | Losees | Tpioy, | Area

(m?) (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.

Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004) 9




Table 2.4: Pond Monthly Use Equations

First Year | Total Use withdrawn in April:

U=0

Thereafter | Total Use withdrawn in April:

[E <305]
305

U:L.

E — Annual net evaporation (mm)

L — Estimated annual loss listed in project licence (m?)
Q - Licensed quantity (m®)

U — Annual use volume (m”)

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

. . Irr | Capacity
Apv Id TX’:IE' le Specific | Source Priority Qtéa#'glty %&2‘)5 L(c;rs]ggzs R(er':]%)r M| Area | atFSL
' (ha) | (dam?)
00136070 | 00078268 | GRDN \C)\;Olf 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 0 431
00026496 | 25026 GRDN | Creek | 19900115005 | 7400 7400 | 0 0 9.19 | 2.1
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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 precipitation®. 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:

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

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

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

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

e 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 (m?)

Approval AN
ID’s 37936 31722 37171 _
37172 Ratio of
Priority VoL . Consumption
1965-11-22 1979-11-16 1969-08-19 | Consumption .
Date (m3) to Allocation
Group 3 4 7 (%)
YEAR Consurr31ption Consurr31ption Consurr31ption
(m°) (m°) (m°)
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 22
&ggcatlon 616,740 1,275,420 4,933,930 6,826,090

Note:

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

were not found for 1994, consumption is assumed to be zero.

Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004)
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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 m®. The
licensed 51,000 m® diversion is equally distributed from November to February with a 98%
return flow (50,000 m®) 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.

Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004) 13



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 dam’ (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)*. 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 area’ 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.

* 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

less than 50
dam’®

Area if FSL y 0.81967
Volume is A= {_}
2.85

Area if FSL V —-9.97
Volume is =0
greater than 7.1
50 dam’

A — FSL Pond Area (ha)
V — FSL Pond Volume (dam”)

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 m®. 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 conditions’.

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 studies®.

® Alberta Environment (AENV), Red Deer Region, Fax Transmittal
" MPE Engineering Limited (MPE),”Driedmeat Lake Reservoir”, p 18
¥ 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.
Forestbu%ﬁhge%&r“
]

Mo
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=1y,

Bﬁfm’m«l

—

Figure 2.1: Atco Power (Forestburg) 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 (AS) plus
loss due to forced and natural evaporation (E) shown in Equation No. 2.

Table 2.8: Atco Power Reservoir Uses

U=I-D Eq.l

AS=1-0
O=FE+S+C+D
E=FEn+FEi+Ec

D =Dw+ Ds
AS =1 —[E + D]
[-D=AS+E

~U=AS+E Eq.2

Where:
U- Use
I - Inflow

D - Discharge
Dw - Weir Discharge
Ds - Syphon Discharge

AS - Change in Storage
O - Outflow
E - Evaporation Loss
E. - Natural Evaporation
E; - 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)

Estimated rates and quantities diverted from the Battle River Reservoir (1984 to

2004)

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

2004

Morton’s Monthly Gross Evaporation for Lacombe (1980 to 2001)
Myers Monthly Gross Evaporation for Red Deer (2002 to 2004)

Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004)
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N1 N2
R3
Battle Ul osrcoo1 | W2 N3
River Al A2 Atco Power
Reservoir
U- Sub-Basin Water Demands
A-Sub-basin Area
R- Recorded How
N - Natural How (total)

N2 = N1 x (AL + A2)/ Al
R =RLx (AL + A2)/ Al
B=R-R3

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 AENV’
and MPE Engineering'® 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

? AENV, Battle River Basin Historical Natural Flows 1912 to 1983, 1986. Table B-1
' 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.

ale /-‘i—
orth /Provincial Recreation Area

/ !
Coal Lake:South Provincial Recreation Area_

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
11
stem .

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.

R1 R2
N1 N2
Fpesone Ul 05FA012 w2 Coal
———————— | o Lake
Creek Al A2 \
\ 3
05FA016
%m
U- Qub-Basin Water Demands *N3

A - Qb-basin Area

R- Recorded How

N - Natural How (total)

|- Coal Lake Local Inflow

N2 = NLx(AL+ A2)/Al
R= RLx (AL + A2)/AlL
W= R-R3

Figure 2.4: Coal Lake Total Use Estimate Schematic

" 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 m’/s (10 cfs) release from October 1982 to February 1983 totalling 3670 dam®
(2975 ac.ft). The second was a 4500 dam’ (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 quantity'®. 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 report'® 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 October'* and water is drawn from storage for treatment on a monthly basis as required.
The Watrecon report indicates Wainwright return flows exceed diversions'. 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.

!> 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 withdrew'®. Alternatively MPE
Engineering assumed Camrose return flows were 80% of the withdrawal distributed equally from
May to October'’. 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 dam’ 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 dam’ from the Red Deer River with 800 dam’ returned to the Stettler wetlands'®.

AENV reports Stettler annually withdraws 1,110,134 m’ (900 ac/ft) from the Red Deer River
with an estimated 616,741 m> (500 ac/ft) return flow back into the Battle River '°. The AENV

16 Watrecon, Water Licence Information, pg. 35-36.

" MPE, Urban Water Supply, pg. 17.

18 Watrecon, Water Licence Information, pg. 37.

' AENV, E-mail, Douglas Thrussell to Terry Chamulak, February 9, 2006.

Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004) 22



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.

AENYV 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 Basin®. 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 m® which is 68% of the
246,690 m’ 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.

2 Watrecon, Water Licence Information, pg. 35.
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2.3.6. Urban Groundwater Supply with Significant Return Flow

Of the 11 communities AENYV 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 withdrawal®',

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 October®.

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 m’. 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.

2l 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

Number Specific Licensed Quantity Number of
Category (Cubic metres) (dam®) 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 05FCO001
5 Battle R. at ATCO Power Reservoir

6 Ribstone Cr. near Edgerton 05FDO001
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 dam’. The Atco Power and CFB Wainwright licenses
totalled 461,407 dam’. The balance of the project licenses totalled 20,216 dam’.

The 2005 AENV list of licensed projects from 1917 to 1979, less the Atco Power and CFB
Wainwright licenses, totalled 23,452 dam®. The licensed allocations provided by the 2005
AENV dataset exceed the total allocations in the 1982 PPWB study by 3,236 dam’ 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 dam’ from the 1979 PPWB study to
account for the difference between the 1982 PPWB study and current dataset (Battle.xls). The
3,236 dam’ 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 L ocation Hydrometric | Travel Time

Station (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(,t) = U@t + [uU(@-], t-1) + (1-u)UG-1t)] + ulU@G-2,t-1) + (J-u)UGE-2,t) + ...
Where J(i,t) = The monthly adjustment which must be added to the recorded flow at node
‘1’ 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-1’ 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 study™.

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 (30INDRI1) 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 AENV** and MPE Engineering® reports. Monthly Morton gross evaporation estimates
for Lacombe are in Appendix B, Table B4.

2 PPWB, “Agricultural Irrigation”, p 12
** 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:

e A-File — recorded monthly flow at specific gauging sites
e 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.

e 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 I-éﬁg':i%rr:lel\hr)l.c Description
1 | Gauged | 05FA001 Battle River Near Ponoka
2 | Gauged 05FA012 Pipestone Creek Near Wetaskiwin
3 | Gauged | 05FDO001 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

» 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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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 stations’.

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
(05FAO001) to the Pipestone Creek near Wetaskiwin (05FA012) are shown in Appendix G, Table
Gl.

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.

6 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 0SFDO0O01 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 study®’.

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 m*/s and 0.027 m’/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

2 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 0SFE004 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
(05FAO012) 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 dam’ while the average annual water use averaged 29,778 dam’ 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 (0SFE004)
reflect the upstream December 2004 uses adjusted for travel time. Total basin uses routed to the

Battle River near the Saskatchewan Boundary (0SFE004) 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 Us3e,
1980 to 2004 (dam®)
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
El 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.

Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004) 33



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 *) were significantly
lower than the uses in 2003 (39,731 dam *) and also lower than the mean of the uses for the
period 1980 through 2004 (29,778 dam*). 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 *) 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 dam’ (13,900 ac.ft) *® in 1979
to an average of 32,613 dam® 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 dam®) versus
the mean for the Natural flow volume (224,234 dam’).

5. The average annual natural flow at the Alberta-Saskatchewan boundary during the
1980 to 2004 period was 82,339 dam’ 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 dam’. 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
1,561dam’ 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.

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

50 % of
Recorded Natural Surplus
annual Recorded % of
Year Annual Uses3 Annual Nat. vs Natural above 50% o
Volume (dam®) Volume o Natural Flow
(dam?) (dam?) Volun;e Flow (%) (dam?)
(dam?)
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
2004V 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 79,688 32,613 112,301 56,151 66 23,538
2000 to
2004

(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

CULEL 50% of the Average Sl
Natural Flow ANFV Uses (2000 Use versus uses over

Year Volume to 2004) 50% of 509% of

(ANFV) dam?®) (dam®) ANFV (%) ANFV

(dam?) ( (dam?)
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 Al: Battle River Surface Water Project Licence Summary
(Battle.xIs Dataset)

No. of No. of
Licenses Licenses| Note
BEATTLE.XEL2 Worksheet Swmmnary

Cancel.Dup.hlloc 1304 1304
HNon.Cancel.Lst 996
Specific Worksheet Totals (19) o004

Total 22958 2300 1

IS5 Mapping Swmmary

Q=0 15z

OUTSIDE 17

A 1

GDA 206

ED A4 571 4

Licensed Injection Projects no use 4

Duplicate Water Use Licenses 15 &
Total 996

Note:

1} Discrepancy between the Non-Cancelled List and the Specific Category Sum
APR TD 31241 is listed 3-times in the Non.Cancelled list and only once in the Type List

2} |Driginally 18 Apr ID's mapped outside the basin
Todd Assen regquested one of the abowe Apr IDs be mowved into the basin

31 Approwal ID 47618 (Battle_xls:TWetland) does not hawve a land location
atid iz missing from the non-cancelled list (Battle.xls:Non.Cancel.Lst)

4} | 590 Approwval ID's mapped within the EDA and were included in the Natural flow study
Some discussion recuired on whether or not all duplicate Approwval I entries are walid

El There are nine licensed injection projects within the Battle Riwer Basin EDA howewer
4 projects reported no consumption (Peter Stewens, ALAENY)

&) 15 Duplicate Water Use Licenses Were Remowved From the Battle. xls:Non-Cancelled Dataset

CBakthe River Matural Flow. (1380-2004 W Specific. W ater Demandss[W ater. Demand.Categories.xls]G15. Summary

Appendix A: Summary of Licences A-1
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Table A2: Battle River Basin Surface Water Licence Allocation Purpose and Specific Activity Summary

BATTLE RIVER BASIN WATER USES WHICH INCLUDES LICENSED APPROVAL_IDS, COAL LAKE, FORESTEURG RESERVOIR AND DRIEDMEAT LAEE
APPROWAL IDS LIST INCLUDES THE SPECIFIC CATEGORY, NO OF LICENSES (DUPLICATES) AND QUANTITY WITHIN EATTLE RIVER ED&

Battle.xls - May Z005 Study - PPWE - June 1952 AE - January 1956 mpe - October 2003
No. Worksheet HNo. Matural Flow Period -= (1912 - 1979) (1950 - 1983) (1954 - Z001)
Licenses Name Licenses Specific Quantity Notes Specific Purpose Specific Purpose Specific Purpose
{eom)
1 3 aggrwsh 3 AGGWEH 111,010 j) Washing Operations j) Washing Operations E_Z.8 Grawel Washing Projects
z2 1 cnstr 1 CNSTRCT 12,380
3 3 cooling 3 COOLING 521,736,660 i) Cooling: APL Reservoir i) Alberta Power Reserwvoir E.2.1 Forestburg Beserwvoir (ATCO Power)
4 4 coop 4 COOPD 5,950,310 h) Community Water Supply h) Community Water Supply
13 130 crop 130 CROP 10,045,320 b) Agriculture: Irrigation b) Irrigation E.Z2.% Irrigation Projects
& 2 feedlot 2 FEEDLT 137,269 4
7 & fish & FISHERY 124, 550D d) Fish Ponds d) Fish Ponds E.Z.E Fish Ponds
8 9 fldoontr 2 FLOODCHT 1,100,430 m) Flood Comtrol m) Flood Control
9 2 golf Z GLFCRE El, 238 4
in 4 gard 4 GEDN 17,120 4
11 5 inject 5 INJECTH &,826,090 4, & £f) Injection, 1) Miscellaneous £f) Injection, 1) Miscellaneous E_Z.7 Water Injection for Secondary 0il Recowvery
1z 4 other 4 OTHER 22E, 5240 4
1z & park & K 913,370 4
14 4 rec 2 RCRTN 88,770
1t 1 SNOW/ICE E1,000 4
16 1% stahl 1 SBEWILD £,000 2 g) Wildfowl Propagation g) Wildfowl Propagation E_Z.4 Waterfowl Conservation
17 11 STELETN 4, 208,070 4
13 311 | stock 311 STCEWT 1,.80F,137 al Stock Watering al Btock watering E_Z.1 Btock Water Projects
13 10| urban 10 UREAN 2,145 340 e) Urban Water Supply e) Urban Water Supply E.Z.6& Urban Water Supply
Z0 Bl wetland 51 WTLNDE 6,401,970 1 o) Agriculture: Ducks Unlimited Projects o) Ducks Unlimited Projects E.Z2.2 Waterfowl Conservation/Back flood Irrigation
571 571 738,286,754
k) Flow Control: Coal Lake k! Coal Lake Beservoir £.2.2 Coal Lake Reservoir
-3.0 Driedmeat Lake Reserwoir
Hotes:
1 Mostly DUC projects with 100% Losses in Approval ID records.
Z FEEDLT, GARD, GLFCRS, OTHE, PRE, 3BWILD and SNOW/ICE are new specific purposes created after the 1932 PPUE Study
3 Mostly DUC projects - File No.s were assigned Wildfowl Propagation in prewioius studides therefore assumed use for current study
4 Approval ID 37819 (File No. 1Z21Z8) 1982 PPWE Study moved from Micellaneous to Injection
Elippendix &, Table A8 shows 9 Injection licenses within the Battle Riwer Basin howewer only & reported uses (Peter Sevens, AENV)
C:3Battle. Biver Natural Flow. (1320-Z004)%3pecific.Water. Demands) [Water Demand. Categories.xls]Water . Demand. Categories
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APPROVAL
I

Z2454Z
28773
37875
£9343
3lz40
37553
74160
74160
7E7L7
39145
ZE4GE
13&070
40232
ZEEd3
Z8ERE
205397
83301
z7097
3117s
3Ezz9
ZEll2
ZE471
26311
Z&292
27125
27746
8375
28478
Z8815
Z290z1
29355
30517
31e5E
31le53
3E0GE4
3E7LT
3E718
3EST7L
33076
33163

EDA.Aproval.IDs.5.xls

FILE
HO.

ZEZ93
22690
1Z073-E
Zz081
Z0143-4
12364
ooov741e0
ooo741e0
o007s717?
10773
483323
wlu]uhr=leg =]
094558
25711
ZEZ80E
20393
83301
24494
Z0z03
15588
EE41E
423765
Z518e
Z4E55d
24453
23646
23094
22977
22647
22433
22073
20837
19623
19614
19z43
18624
18623
183585
l8ze0
18163

EFFECTIVE

PRIORITY DATE
13533026010 1355
13870415003 135z
12700323001 137z
13851Ez3009 1387
12870603004 1554
13650404002 1368
1353908z5001 13539
1353208z5002 1359
12390621001 1399
136z08z7001 1385
135350130002 13598
123910zz002 zooo
13550824001 13591
135311230001 13598
12871EZ0z001 1320
138z0618003 1388
20000307004 zooz
12300315002 1391
128z0EZ05001 1584
13730710001 1383
19350625003 1395
1335015008 13598
13310311001 13591
19300625005 1330
13300Ez8005 13591
12820427008 1389
13880408004 1388
1388015002 1389
1287031z01= 1387
138608138003 1387
13851Ez3003 1388
13831101004 1388
13791Ez0007 1380
13791Ez001z2 1584
12780824001 1379
137806020068 1378
13780623001 1378
13750103004 1381
137708zz003 1378
13770607001 1380

Table A3:
Battle River Basin — Alberta Licensed Surface Water Projects
Upstream of Battle River near Ponoka (05FAQ01) - Node 1

LEGAL
LOCATION

NW3c-4z-26-4
NWze-4z-26-4
NE1E5-40-27-4
NWo7-4z-27-4
NE1O-43-258-4
Nizl-41-26-4
NWz0-40-27-4
NWz0-40-27-4
NEO4-4z-Z0-4
NWll-45-25-4
SEWlE-d4z-27-4
EW33-40-Z6-4
NWll-47-25-4
SWO7-41-Z6-4
NWzE-45-01-E
SE03-4z2-F6-4
NW3c-4z-26-4
NEO4-40-27-4
NWzd-43-27-4
NEz&-41-Z26-4
EE35-44-01-E
NWld-43-25-4
NEO7-45-01-5
NE19-41-EE5-4
NWz5-45-01-5
EWzL-45-01-5
EEZ3-45-0Z-5
SE31-41-Z26-4
SEld-44-28-4
NEOZ-44-258-4
EWzz-44-28-4
EW35-45-0z-5
NWl7-44-01-5
SEO4-45-01-5
NEl4-45-01-5
SEl11-45-258-4
SW0S-43-26-4
NWz35-44-01-5
EWll-46-0z-5
NWz5-45-01-5

SPECIFIC

AGGEH
AGGTEH
COOFD
CROT
CROT
CROT
CROT
CROT
CROT
FISHERY
GEDN
GEDN
OTHE
PRE

PRE

PRE
ECRTH
ETELETN
STELETN
STELETN
ETCEWT
STCEWT
STCEWT
ETCEWT
STCEWT
STCEWT
ETCENT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWNT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT

QUANTITY

{cm)

&le70
Z4e670
740030
37000
c4E6340
SEELD
2000
2000
1000
20370
L3770
1300
333040
151710
z4E0
1leg8230
L3000
70210
350310
45270
z4E0
4310
z4e0
43320
z4e0
1Z40
z4E0
z4e0
2700
z4&0
2700
z4e0
z4&0
1Z40
z470
4330
z4e0
Z4E0
z4&0
z4e0

COMNE
{cm)

&l&70
14500
740030
37000
1406z0
SEE10
3000
3000
11000
0

4310
lo0o0
333040
134450
Z4E0
leebz0
0

0

0

0

LZ3z20
3700
lz320
LZ3z20
lz320
SED
1230
lz320
lz320
lz30
lz320
lz320
lz30
SED
SED
lz30
lz320
lz320
lz30
lz320

IRRIGATED

LOZSES RETURN
{cm)

{om)

2870

EOETE

o o o o

o]
1000
20370
1lee0
200

o]
17E:0
o]
z470
L3000
70210
250310
45270
1zz20
&10
1Z30
2700
1Z30
sz0
1Z30
1Z30
z470
1Z30
z470
1Z30
1Z30
sz0
18E0
2700
1Z30
1z3z0
1Z30
1Z30

Lo IR e R o IR e R o Y e Y o Y o o Y o o o Y o o Y o o o Y o R o Y o o R o R o R o O o o ) o R o o R o R o o Y o R

AREL
fha)

3E.38
107.65
£9.9

]

[ e e Y e R e Y e

4046

36.37

]

[ R e Y B e R e Y s Y e R o Y e Y e R o Y e [ e e Y e Y e Y Y o [ e R e Y o R e
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Table A3 Continued:
Battle River Basin — Alberta Licensed Surface Water Projects
Upstream of Battle River near Ponoka (05FAQ01) - Node 1

IRRIGATED

APPROVAL FILE EFFECTIV LEGAL QUANTITY CONS  LOSSES RETURN ARER
I HO. PRIORITY DATE LOCATION SPECIFIC (om) (cm) (cm) (cm) (ha)
34404 18701 13740821004 1375 | 8Wle-44-01-5 STCEWT z4e0 lz320 1Z30 o] 0
34405 1e700 13740302003 1583  NEO1-44-01-%5 STCEWT z4e0 lz320 1Z30 o] 0
3E073 15832 13731005004 1574 | NW34-43-Z8-4 STCEWT z4&0 lz30 1Z30 u] 0
3Ez14 15603 13760826005 198z | NEZ4-44-7Z8-4 STCEWT 2700 lz320 z470 o] 0
3EZ5E 15514 127309305002 1981 | SE30-44-F7-4 STCEWT 3700 lz30 z470 o] 0
3Eze0 15503 137402307001 15376 | BW1lE5-43-01-5 STCEWT z4&0 lz30 1Z30 u] 0
35457 15154 13730312001 1983 | SEZ0-44-01-5 STCEWT 43320 lz320 2700 o] 0
3EERE 14665 1281040z004 1981  NEZ1-40-Z&-4 STCEWT 3700 lz30 z470 o] 0
3E7z0 13456 lagel0zv007 1587 | SW1lE-46-02Z-5 STCEWT 1Z40 SED sz0 u] 0
36885 13192 137003z1002 198z | NEzZ7-4E5-02Z-5 STCEWT =1=cu] lz320 7400 o] 0
3EI3E 13116 12700702003 1371  NWO7-4z-Z7-4 STCEWT Z4E0 lz320 1z3z0 o] 0
37357 12577 19681231001 1585 | SE36-44-01-5 STCEWT z4&0 lz30 1Z30 u] 0
37395 12534 1376llz4002 1377 | BE30-43-Z7-4 STCEWT z4e0 lz320 1Z30 o] 0
37E1E 12415 13650605005 138z | SE34-40-Z7-4 STCEWT Z4E0 lz320 1z3z0 o] 0
37533 lz398 l3eg0&z700z 158z  NW31-44-01-5 STCEWT 2700 lz30 z470 u] 0
3TEZE 1z303 12680115003 1968 | SEZz-45-Z8-4 STCEWT 43320 lz320 2700 o] 0
3TEDE 1zz51 13670615002 13584 | NEO4-45-01-5 STCEWT 4330 lz30 3700 o] 0
37540 12011 13651z06002 15376 | SE0z-44-01-5 STCEWT 2860 lz30 2630 u] 0
37965 11335 136503z3007 1584  NWlz-44-01-5 STCEWT z4e0 lz320 1Z30 o] 0
381:7 117581 13650201003 138z | SWzL5-43-E8-4 STCEWT z4E0 lz30 1z30 o] 0
38zz4 11712 19640714001 158z  NWO4-4E5-01-5 STCEWT 1Z40 SED sz0 o] 0
38z64 1120 19640617004 198z | NEZ4-44-01-5 STCEWT z4e0 lz320 1Z30 o] 0
28320 11526 126403210002 1985  NWZz-4&6-01-5 STCEWT 2700 lz3z20 £470 o] 0
38473 11472 1963031z003 198z | SWle-40-Ze-4 STCEWT 43320 lz320 2700 o] 0
38615 11323 196308z4003 198z | SWO3-43-Z8-4 STCEWT 1Z40 SED sz0 o] 0
28737 11194 19630214002 1988  NWZ4-432-Z8-4 STCEWT z4E0 lz3z20 1zz20 o] 0
38501 11021 126z1001008 1580 | SWO0l-4z-Z8-4 STCEWT 1Z40 SED sz0 o] 0
39176 10738 196z0E16005 1580 | NEZ3-41-Z7-4 STCEWT z4e0 lz320 1Z30 o] 0
29193 10710 196z0Z01003 198z | BWEZ1l-40-Z7-4 STCEWT 43320 lZz0 2700 o] 0
29557 21852 13850825004 1387 | SWO0l-41-Z7-4 WILHDS SE110 0 SE110 o] 0
3lzd4l| z01l458-4 19870503003 1954 | SW1lE-43-Z8-4 WILNDS 17230 0 17ze30 o] 0
2EETD 14662 1281040zZ006& 1985 | BWO0E-432-Z7-4 WTLHDE 428460 0 4284&0 o] 0
S0&634| 00071058 19390511001 1339 | SWO07-44-Z7-4 WILHDS 7740 7740 o] o] 0

TOTLAL 3733830 1811680 1416430 SO0E720 2474
EDA.Aproval.IDs.5 xls

Appendix A: Summary of Licences A-4
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 Ponoka (05FA001) and Battle River below Pipestone Creek (05FA021)

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

IRRIGATED
APTROVAL FILE EFFECTIVE LEGAL QUANTITY  COMS| LOSSES RETURN AREA
ID Ho.| PRIORITY DATE LOCATION SPECIFIC tom) | lem) tom) | lem) iha)
zozaal  zoaizl 1ssrosisonz 1995 NE11-46-76-4 CROP 4530 4330 o o 5.9
zeszs]  ezssenl 1sszlozeooz 1994 HNWl3-47-25-4| CROT 19730 14800 0 4930 7.0
z7748] 22644 190428008 1993 £E13-47-26-4 CROT 23440 23440 0 0 13,0
z7ez7]  zzces| laseozzzons 1991 SW17-48-74-4| CROT 74010 E1810 0 2zz00 zz.6
zag17]  zigsal 1sssozosoos 1985 NEO7-46-25-4| CROT 9870 9870 0 0 4.3
zzg7al 17363 1a7s1z15004 1978 SEDS-47-26-4 CROT E6610 50440 0 6170 26.3
zeoes]  14me4[ 19720727002 1973 HWz1-47-24-4| CROT 7400 7400 0 0 1.4
z7181]  1z7s0] 19se0715001 1971 SE31-46-76-4 CROP 44410 44410 o o 146
zagsz]  osssal 1sssodolonl 1961 SWlz-44-26-4 FISHERY 49340 45340 0 0 0.0
zogos  zosozl 1sseosillonz 1988 SE21-47-24-4 OTHR 4930 1230 3700 0 0.0
zeoe7]  z4rs4l 19s00514004 1993 HWlz-47-24-4  TRE 109770 98670 11100 0 250
zaz5a]  1g93s] 19741231001 1978 NED7-46-25-4 STELETH | 1351300 0| 1351900 o 0.0
ze1s6]  szi04l 1ssdllzrons 1995 HWOZ-45-26-4  STCEWT 2460 1230 1230 0 0.0
zz1e7]  cziozl 1ssdllzeons 1995 EW03-45-26-4| STCEWT 2460 1230 1230 0 0.0
zzise]  szioz[ 1ss411zzong 1995 SE03-45-26-4| STCEWT zde0| 1230 1230 0 0.0
z774a  zzeqzl 1sss04z7ool 1989 SE30-46-27-4| STCEWT zdE0| 1230 1230 0 0.0
zosga  zosial 1sesellozoos 1984 SE11-47-27-4| STCEWT 1240 620 E20 0 0.0
z71e2]  12772f 1sscsngosonz 15970 HWl4-47-26-4 STCEWT €160 1230 4930 0 0.0
164138 onle413a] zoozolioonz zooz SEZE-45-76-4 STCHEWT 1650 1650 o o 0.0
TOTAL 1785230 374760 1377170 23200 120.0
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 (05SFA012) - Node 3

IRRIGATED
APPROVLL FILE EFFECTIVE LEGLL QUANTITY CONS | LOSSES| RETURN AREL
D HO.|  PRIORITY DATE LOCATION SPECIFIC icm) = = {cm) iha)
124772 001847717 20020419003 2003 SW3E-44-23-4| CHSTRCT 18950 18950 0 0 0.0
zeson”  zeenal 19910930002 1993 HWl9-42-25-4  CROP 3700 2700 0 0 11.0
za711” 175770 13venzzenn: 19739 NEOZ-47-23-4  CROP 357710 357710 0 0 117.2
z7040”  1zoeel 19710322003 1982 HNE=21-45-22-4  CROP S0570 50570 0 0 z4.9
370417 1zsse” 13700105001 198z NE31-45-22-4  CROP 28370 zaaT0 0 0 14.0
144929 ooo7sose | 19970418003 1998 SE01-46-24-4| FISHERY 3700 0 2700 0 0.0
ze1ga]  zeos4[ 133z1007001 1994 8WEz-46-74—4 | FLOODCHT 50570 0 s0570 o 0.0
zeqse”  zeoze[ 19m0011c0058 1992 SEZ1-46-23-4| GRDN 7400 7400 0 0 9.z
z1721 19827 19881209007 1989 NEZ5-46-23-4 INJECTN | 455990 485930 o o 0.0
21722 1sgz9[ 19ve1l1en0l 1983 SWzE-47-23-4| INJECTN | 1275420 1275420 0 0 0.0
zg4nl  z3082-2] 19580314002 1991 NE35-44-23-4 OTHR 49340 0 0 43340 0.0
21488’ 19223 1szooezzool 1986 NWz1l-43-23-4 STELZTHN | 187490 0 187450 0 0.0
355587 14945-a] 137z0zo7001 1978 NEZ5-46-23-4 STELETN | 529070 0 &23070 o 0.0
zoazz’ 219937 1szcoszvoo: 1988 HNEL3-46-23-4 STCEWT 2460 1220 1220 0 0.0
zsenz’ 14914 19730417001 1984 NELZ-43-74-4 STCEWT 3700 1230 7470 o 0.0
zgzzel 117077 13640706002 1987 SE01-47-23-4| STCEWT 3700 1220 2470 0 0.0
1z6z10f on1zszinl zoooosnsnol z0o00 8E19-46-22-4| STCHEWT 1000 1000 o o 0.0
zozzol  1os70f 13z11109001 1983 SW01-47-23-4| URBAN | 1850230 462560 0 1387670 0.0
zgzz1”  10e70f 196308140058 1983 SW01-47-23-4 URBAN E16750 154190 0 42560 0.0
76788 zzosz” 13sz0s0s003 1998 NE35-44-23-4 WILNDS 55000 0 55000 0 0.0
g1o07”  zzoez[ 1sss0s16002 1393 HNE36-44-23-4 UTLNDS 3000 0 2000 o 0.0
TOTAL | 5635120 2545550 333000 1893570 1763

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

APPROVAL FILE
I NO.| PRIORITY
zas24” 17652’ 1972021900z
447077 019327 19220402001
z63le! 251807 19910306006
274357 z3g95” 1939100z002
zaeza’ zzga3’ 19370325003
zagzal zze3n” 19870224006
zozo1” zEr4e’ 19870224008
zozoz!  zzzas! 19260224009
zozos!  zezas! 19860324002
zozo?’  zezzas’ 19zs0324003
30394) 10117 19340110012
zozas” z1010" 19340110011
z775z” 1z194 " 19s7011z006
193z74” z1011" 1924011001E
195751 zzeas” 19270224006
195755  zzzas” 19870224005
rga3la’ 23147 1988060100z
1410917 55401 19381701004
123733 " zz396” 19z60625002
zagea z7315" 19350609001
27936 1z015" 19651127001
razza”  z7oz1” 19s5olzvols
zonse!  ze39s! 19860625002
rozze! 2097 19860127003
146266 ¥ zoololzso01
zz154” sz166” 19341716006
ze7zal z8e55” 19911022009
z0s52 zo7sl” 19220702008
zo0854”  zossa” 1s240z0l00z
37542  lz383” 19630425004
3173 11763’ 1964110400z
zgzzz| 11624 19840303002
zggo1” 111307 19621711004
a41z307" n7az5” 19461723001
12zEee| 00l8zEs2 | Z00Z0ZE0004
170728 oolso7as” zoozlo20001
191203 4-20-045' 20020411003
44702”01932 19zzozzzool
44702 olasa’ 19780626001
44710" olasa” 19580514001

EDA.Aproval.IDs.5 xls

EFFECTIVE
DATE

l3az
1370
199z
1335
1382
loagzz
13320
1320
l%ag
1385
1387
1387
197
1327
l3ag
1330
1359
2000
Z003
193¢L
137z
1355
1986

z00Z
1335
1994
132z
1524
1584
1387
138Z
138ZF
197L
Z00Z
Zooz
Zooz
1387
1387
1387

LEGAL

LOCATION SPECIFIC

EWZE-4E5-Z0-4
NW34-45-Z0-4
SWo7-45-Z0-4
NElG6-43-20-4
SEZ4-47-18-4
SE0LE-42-20-4
SWOL-42-20-4
EWOE-42-Z0-4

-456-21-4
SWo7-45-Z0-4
NE1Z-43-158-4
SE13-43-158-4
SW1lE-4E-19-4
NEl2-42-18-4
SE0E-438-F0-4
SWOS-48-Z0-4
SW1l7-4z2-17-4
NE1E-47-20-4
NEO7-44-158-4
NIJ1l2-45-19-4
SE0L-42-20-4
SE3Z-45-Z0-4
NEO7-44-18-4
NW3d-45-20-4
SE17-45-15-4
SM1l-43-17-4
SE132-44-20-4
SElZ-44-159-4
EWZE-42-17-4
SWo7-42-17-4
NEl1S5-43-17-4
SEl13-44-15-4
MI07-46-21-4
SEZ0-4e-20-4
SW30-45-16-4
NEll-4&-138-4
NWZ1l-46-2Z0-4
SWEd-45-Z0-4
SME4-45-20-4
SWMZ4-45-20-4

AGGITEH
COOPD
CROF
CROP
CROP
CoOp
CoOp
CROP
CROF
CROF
CROP
CROP
CoOp
CoOp
CROP
CROF
FLOODCHT
GLFCRE
GLFCRE
CIDH
INJECTH
OTHE
PRE
PRE
SEWILD
STCEWT
STCEWT
STCEWT
ETCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
ETCEWT
STCEWT
UREAN
TTEEAN
TTEEAN

QUANTITY
fem)

z4g870
1850E0
134450
4330
Z470
12500
1z3240
1Z340
91280
51410
37000
14800
49340
27000
la2E00
1Z340
23800
13000
38238
Z4e0
&1le740
2g20
38E40
46700
2000
1220
&1lc0
Z4e0
2700
3700
Z460
E1&0
Z4&0
2700
S00
1000
1400
SBETE0
253440
1233480

CONS LOSSES| RETURN
{cm) fem) {cm)
4930 19740 u}
18E0Z0 a u}
134450 a u}
4930 u} i}
z470 u} i}
12500 a} i}
12340 0 0
12340 a u}
Q1280 a u}
21410 a u}
37000 u} i}
14800 u} i}
49340 a} i}
27000 0 0
12E500 a u}
12340 a u}
Z2e00 a u}
5000 Au]ali] i}
Z7137 11101 i}
Z4E0 a} i}
E1E740 0 0
26230 a u}
27140, 11100 u}
214530, 3Zz070 u}
Z0o0o u} i}
&10 £10 i}
4930 1230 i}
1230 1230 0
12320 2470 u}
1230 2470 u}
1230 1z320 u}
1230 4930 i}
1230 1230 i}
1230 z470 i}
200 0 0
Eoo Eoao u}
574 = u}
1e77E0 0O 813030
148020 0 71E54z0
Z09690 0 1023790

TERIGATED
ALRERL
(ha}

o e e e e e e e e o R e Y e Y R e e e RN« N e e e e Y SR o R o R e TV R R DL BE G RS R S S R ]

ra
o e e e e e e o o Y o R o Y o Y o Y o e e IR T o T e e e o R o e T A R S R R R S T s I e

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

A-7



Table A3 Continued:
Battle River Basin — Alberta Licensed Surface Water Projects
Between Battle River below Pipestone Creek (05FA021) and Battle River near Forestburg

Node 4

IRRIGATED
APPROVAL FILE EFFECTIVE LEGAL QUANTITY CONS LOSSES RETURN AREL
D HO.|  PRIORITY DATE LOCATION SPECIFIC = tem) | {eom) = iha)
zzazol  zvesa’ 1asen7aloos: 1997 SE13-43-18-4 WILNDS 14800 0 14800 0 0.0
zs1257  l4z7s’ 13700802008 1984 NEZ4-46-15-4 WILNDS 7400 0 7400 0 0.0
z6127"  14z7s’ 19700803008 1983 EWrE-45-19-4| WTLNDS 12330 o 12330 o 0.0
36142z  14z61] 196908010058 1983 MNEOZ-44-15-4 WTLHNDS 45640 0 45640 o 0.0
TOTAL | 4931188 2194671 178277 2558240 2037

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
IRRIGATED
APPROVAL FILE EFFECTIVE LEGAL QUANTITY CONS|  LOZSES RETURN LREL
o HO.|  PRIORITY DATE LOCATION SPECIFIC = {om) {cm) {cm) {haj
404727  09zz1 13sE0a0s003 193z 8W25-40-15-5 COOLING 974450 D 974450 i 0.0
404'?4' 09221'19?6082?001 1383 BWzS8-40-1E5-4| COOLING 234373300 187480 4188200 zZ30001ZEZ0 a.o
404'?5' 09221r19550324001 1983 SWz8-40-15-4| COOLING 456388310 2447720 8149600 447294490 o.o
248377 1603z 13740312008 193¢ NELS-40-15-4 CROP 35z10 83380 o 12330 36.5
35040' 158?3'19?40109001 13387 S5E31-38-18-4 CROP 20240 24570 u} 5170 11.%2
36389' lSSGlrlS?ZD‘LllDDZ 19732 SWz23-39-19-4 CROP L2040 La040 u} ) 17.&
a704z]  1z9s4l 13eslzzaons 1370 NEZE-39-17-4 CROP 76480 76480 o i z4.9
3'?2!34' 12?53'19691208003 1373 MITO1-38-17-4 CROP 82380 382380 u} u} 2497
38405' 11546r1964DlDBDD4 19220 NIJlz-40-17-4 CROP 12500 12500 u} ) 2.9
7gz08” 00078205 20020118003 200z 8W32-41-17-4 FEEDLT 7753 5574 B35 i 0.0
185609' 27044'19950201003 200z NEOS-40-17-4 FEEDLT 129510 123510 u} u} a.o
4?806' SSlDlrlSS?D?ZZDDZ 1393 Nfl0-40-18-4 FISHERY 2000 u} 000 ) 0.0
zzage! 48971 13980418001 193¢ £E05-41-17-4 FLOODCHT 10 10 o i 0.0
24511' 26?26'19940422002 1995 NE13-39-19-4 PRE 186240 151710 34530 u} 36_6
24487”16521l 13soozosool 193¢ SW06-33-13-4| RCRTH 18800 0 12500 o 0.0
zzooe!  so0lo0f 13370127001 1937 HNW07-39-17-4| STCEWT 56730 45630 11100 i 0.0
22453' 48995'19960531001 1996 SWO05-41-17-4 STCEWT 7420 5730 &30 u} o.o
zazle’  z7044 13350201003 1935 HEDS-40-17-4| STCEWT 123510 104840 24670 o 0.0
z5728]  zEeg7 19910904005 1933 8Wz9-39-17-4 STCEWT 25830 23430 z460 i 0.0
2'?'?9'?' 23598'1989040?001 1991 SEz1-43-Z0-4 STCEWT 18510 la040 24770 u} o.o
a1g57” 19333 13730720010 1973 2El2-39-13-4 STCEWT 8630 1230 7400 o 0.0
z4g08] 16180 19340831007 1935 £EZ9-39-17-4 STCEWT 12340 3370 2470 i 0.0
36394' lSS'S'?rlSl'?ZD‘LlZDDS 1372 SE15-38-17-4 STCEWNT 2860 1230 2630 u} o.o
avesl]  1zzszl 1as7llzaon:s 1938 MWO03-39-19-4| STCEWT 13570 12570 o i 0.0
a7esz]  1zzszl 13seoszeonl 1938 HNW03-39-19-4| STCEWT 13570 12570 o o 0.0
3'?626' lZSDBrlSESDllDDDS 1968 SWz3-38-18-4 STCEWT 14200 1230 13570 u} o.o
avez?]  1z307 1ass0llson: 1370 2E12-39-13-4 STCEWT 12330 1230 11100 i 0.0
zszas’  10es1 13611117004 193¢ 8W01-40-17-4  STCEWT 4930 1230 3700 o 0.0
40429' 09282r19540325003 1376 NI30-37-16-4 STCEWT 4930 1230 3700 u} o.o
404307  09zeol 13540325002 1933 8W23-38-17-4 STCEWT 2460 1230 1230 i 0.0
42159' 066?9'19430820002 1375 SWOE-32-16-4 STCEWT 18500 1zz0 17270 u} a.o
43031' DSDSlrlSSBlDSlDDZ 1977 NE232-29-18-4 STCEWNT 2460 1lz20 lzz20 ) 0.0
15593z 74998 19smlzison: 2001 2E04-40-15-4 STCEWT 2000 2000 o i 0.0
15933?' 0015933?'20010530001 200z MNiT20-3228-16-4 STCEWT 1zE0 1zE0 u} u} a.o
160545r DDlSDSéSrZDDllllSDDS 200z SE21-42-Z0-4 STCEWT l2e0 l2c0 u} ) 0.0
1g4e604” 00124604 20010921004 200z NE32-39-17-4| STCEWT 1928 1344 573 i 0.0
29338' 22094'1986012?004 1387 NEO3-322-18-4 TWTLNDS 45540 u} 45540 u} a.o
34686' 16313rlSSllDDSDl34 1384 NEzS-41-18-4 WTLNDZ Le740 u} Le740 ) 0.0
z611z7 14231 13700623008 1934 NED4-43-19-4| WILNDS 16040 0 18040 i 0.0
36130' 14273'19?00603003 1385 SW03-43-1%-4 WTLNDS 41340 u} 41340 u} a.o
TOTAL | 633267961 1615353 13637793 £78014z10 385.9
EDA.Aproval.IDs.5.xls
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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 (05FEQ004)

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

IRRIGATED
APPROVAL FILE EFFECTIVE LEGAL QUANTITY CONZ  LOSZES RETURN AREL
D HO.| PRIORITY DATE LOCATION SPECIFIC {cm) icu) =) icm) iha)
24533  zses7[ 1ss4nzzzoos 13358 8Wz0-40-07-4  CROP 2460 2460 0 0 2.1
zeg7z” zasss” 19901228004 1391 MIT15-40-07-4 CROF 4330 43230 u} u} Z.3
33412 " 17221” 19760930001 1979 SEZL-326-09-4 CROP 197320 142020 49340 u} 250
z4633]  18377] 197404010058 1378 8W31-35-05-4  CROP 20370 20970 0 0 8.9
acezz” 13922 19720317013 13983 SW3L-4Z-06-4 CROF 7e480 75480 u} u} 45_7
364z3 12927 19720317012 13953 NiTld-dzZ-0&-4 CROP 20170 78940 u} 1lz3z0 Zd._d
seaz4]  13szsl 197z0317011 1383 8El4-4z-05-4  CROP 83570 £5370 0 18500 25.7
3c4z5" 13924 19720317010 13983 SEl4-4F-06-4 CROF 115940 85340 u} 29600 37.8
36426 129z3" 19720317009 13953 SWMlz-4EZ-0&-4 CROP l8zE550 113450 u} £3070 4397
zsaz7]  1zszz[ 1s7zoz17008 1382 HElz-47-06-4  CROP 51510 43110 0 2700 z1.0
3c4z8” 139217 19720317007 1983 SW3z-41-05-4 CROP L5ozlo 44410 u} 14800 19_4
ssaz0]  13913] 19770317006 1383 8W3Z-41-05-4  CROP 1788860 134450 0 44410 53.6
zeaz1]  13s18] 197z0317008 1383 NU30-41-05-4  CROP 374970 281230 0 93740 123.0
3c43z " 139177 19720317004 1983 SWZL-41-06-4 CROP 407050 407050 u} u} 219.0
ss4z3] 13918 19770317003 1383 HEll-41-06-4  CROF 86340 B6340 0 0 73.6
ze438] 13914 19720317002 1984 HNU0l-41-06-4  CROP 314530 235530 0 78340 103.2
35436 139137 19720317001 1983 SWl0-44-04-4 CROP 131980 Q0040 u} 41940 45_7
sssea 13701 197zozle001 1383 HUzE-43-05-4  CROP 104840 £5370 0 39470 25.7
sesen]  1z7oof 1s7zozlenlo 1383 HE0S-44-04-4  CROP 76480 44410 0 32070 25.5
36551 13693" 19720316009 1983 SElc-44-04-4 CROP 201050 121120 u} 2860 g83.8
sesez  1zess| 1s7zozlenns 1383 HEL7-44-04-4  CROP 154180 78940 0 75240 34.4
2c5sz” 126277 19720216007 1383 MiTz0-44-04-4 CROF 351410 182560 u} 178880 796
36556 12695” 197202316005 1923 SEZL-44-05-4 CROP Q2620 7z7e0 u} 25900 215
36567]  1zes4 19770316004 1383 8WzE-44-05-4  CROP 77710 57370 0 15740 25.5
36588 136237 19720316003 1373 SEZ6-44-05-4 CROF 85340 85340 u} u} z8.3
36675 12532 19710913008 1923 SWMZe-44-05-4 CROP £4140 1?0 u} z2470 Z6.7
26677]  1z837] 19710313008 1383 HEZ7-44-05-4  CROP 51510 E1E10 0 0 26.3
acs7a" 13535 19710913004 13983 SEZ1-44-05-4 CROF L4270 L4Z70 u} u} 31.9
36679 12535” 19710913003 13953 MNiTl&-dd-05-4 CROP 70310 TO3L0 u} u} 35,6
zeezn 13534 19710913002 1383 HNU0S-44-05-4  CROP 120880 118410 0 2470 E1.7
40040” o97s1” 19530212003 1965 SWMZe-40-06-4 CROP 28680 Q8680 u} u} 3z.3
40776 o0z757) 1ssoosozooz 1383 8Ez7-36-11-4  CROP 30540 20840 0 0 4.9
4zzze]  ozszs| 19370428001 1386 HEOL-3%-09-4  CROP 23430 18800 0 4330 8.1
4494z " oisaz” 19720316002 1983 SE33-43-05-4 CROP 1387420 187490 u} u} 1z7.3
seszzl 13743 19780z1z001 13g2 SE35-43-05-4| FISHERY 18500 o 18500 0 0.0
azses]  osoiz[ 19770722003 1383 8Wz4-36-11-4| FISHERT 23600 o 23600 0 0.0
a4z559" ns0lz " 19401028001 1983 SWZ4-36-11-4 FISHERY 29600 u} 29600 u} oo
zsas0 15165 19720410003 1984 HE04-44-05-4 FLOODCHT | 1020030 0| 1020030 0 0.0
40031 os7szf 1sszozotooz 1984 8WEE-40-07-4| INJECTH 146730 £L70 0 140620 0.0
31515" 19544 195300523002 1985 NEZ5-43-05-4 STBLZTH 55370 u} 55370 u} oo
EDA.Aproval.IDs.5.xls
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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 (05FEQ004)

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

APTROVAL
In

21307
e384
20770
202ES
31403
21521
FE02E
3ZG6E4
IIEIEL
2EE30
36370
2E400
2e40l
364072
2700&
27088
38477
zg7a7
IRZ3Z
39316
FA3EE
39475
295320
Ia7ez
398632
29941
40002
40030
40033
40377
40464
40545
4118
417223
41ZEE
41z332
41734
41328
41c42
42128

T Y Y Y Y Y Y Y OY OYIOY OYIOYYIYIYYIYIY YW

FILE
HO.

1a3E2
ZE1Z0
zZ0541
Z0EED
13976
138E32
1lazz5
18710
lg02k
146E7
13976
133Lz
133E1
139E&0
12017
125944
11467
111324
10ecs
10579
10544
10418
10z47
looz0
03933
aoga?
0238zl
03739
037zZe
023EE
09233
0alze
agzl?
0g0&9
agog?
og04:z2
0g04z
Q7230
07422
O67E4

F
r
F
F
r
F
F
r
F
F
F
F
F
F
F
r
F
F
r
F
F
r

DPRIORITY

13730712003
1231001002
19c00Z19300z2
12840201001
12800208005
12800502005
12730413005
12730725004
12770407001
12210401004
19721012001
13720425002
12720412001
19720411001
12860217001
128E11z6001
19630904005
16302260068
12630424002
19610922007
12610217001
12610130006
19c007z2001
125302170032
12530112002
19521017001
13E20&12001
12571007001
13571022002
12530707001
195907028001
13530123001
1353031100z
19483025002
12471230001
12470222002
19470823001
134£1217001
124E0731001
19490706001

EDA.Aproval.IDs.5.xls

EFFECTIVE
DATE

1384
1331
1984
1384
1350
138Z
1380
1378
1372
138Z2
1973
1372
1374
1982
138
138E
1358
138z
138
1984
138z
13582
1982
1382
13583
19:0
1380
1375
13E53
1382
1985
1327
1382
1984
138C
138E
1985
1342
1384
1984

LEGAL

LOCATION SPECIFIC

Hze-33-03-4
NE17-36-10-4
SW21-27-02-4
SE10-358-10-4
SEl15-36-10-4
HNEQzZ-35-03-4
SWos-35-07-4
Hir31-36-05-4
SW0E-35-03-4
SE3Z-36-039-4
SW04-37-10-4
SE15-35-03-4
SEl3-35-10-4
SEZS-37-09-4
SEOLl-37-10-4
SWll-37-10-4
SEl1-36-10-4
SWze-38-03-4
HEQ2-35-05-4
HW0S-40-07-4
Hirld-40-05-4
NEQZ-37-05-4
HNEl4-38-05-4
SWol-35-07-4
Hi01-35-05-4
SEQZ-22-00-4
HEZ4-37-05-4
NE11-37-10-4
SE03-37-03-4
SWl0-37-05-4
SW1l7-36-09-4
SEz0-37-035-4
HW07-26-02-4
SEZE-36-11-4
SEzl-36-10-4
HEQE-37-05-4
SE35-36-10-4
HE17-37-10-4
HWze-3233-07-4
SW31-37-03-4

STELEZTN

STCEWT
STCENT
STCEWT
STCEWT
STCENT
STCEWT
STCEWT
STCENT
STCEWT
STCENT
STCEWT
STCEWT
STCENT
STCEWNT
STCEWT
STCENT
STCEWNT
STCEWT
STCENT
STCEWNT
STCEWT
STCENT
STCEWT
STCEWT
STCENT
STCEWT
STCEWT
STCENT
STCEWT
STCENT
STCEWT
STCEWT
STCENT
STCEWNT
STCEWT
STCENT
STCEWNT
STCEWT
STCENT

QUANTITY
fom)

1782E0
7330
160320
12320
1z40
z460
1240
4330
2700
4330
14730
1240
Z460
1240
1240
12320
2630
2700
Z460
99910
Z460
Z460
2630
12340
2630
4930
E1&0
4330
E1E0
1240
z460
Z460
1240
2700
4330
7400
11100
Z1ED
Z460
2630

CONE
(oo

ul
1z3z20
1220
1zz0
620
1lz3z0
£20
1230
1lz3z0
1lzz0
1230
£20
1lzz0
620
£20
1lzz0
1230
1zz0
1lzz0
1230
1zz0
1z3z20
1220
2470
1230
1220
1zz0
1230
1lz3z0
gz0
1230
1zz0
gz0
1230
1zz0
1lzz0
1230
1zz0
1lzz0
1230

LOSSES
{om)

1782E0
&1le&0
14200
11100
GZ0
1zz0
sz0
3700
470
2700
13560
Sz0
12320
aZ0
sz0
11100
7400
z470
12320
28650
12320
1220
7400
Q270
7400
2700
43320
3700
4330
ez0
1230
12320
ez0
2470
2700
&170
2870
az0
12320
7400

BETURN
{om)

oo o oo o oo oo oo oo o oo o oo oo o oo oo oo oo o oo o oo o0 o0

ITRRIGATED
ALEA
tha)
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Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004)
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Battle River Basin - Alberta Licensed Surface Water Projects

Table A3 Continued:

Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FEQ004)

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

IRRIGATED
APPROVAL FILE EFFECTIV LEGAL QUANTITY CONS| LOSSES RETITEN AREL
o MO | PRIORITY | DATE LOCATION SPECTFIC {om) {om) =y {om) iha)
42824 05491 19390816001 | 1984 | NW1S-36-11-4 STCHWT 11100 1zz0 9570 0 0
42900 05329 19470726001 1980 | SW19-38-03-4) STCHWT 12330 1230 11100 o o
43028 DE0E2 19381104002 | 1982 | SW13-38-09-4) STCHWT 11100 1220 ag70 0 0
43276 D4EE7 19380602002 | 1983 | NE18-36-10-4 STCEWT 3700 1zz0 2470 0 0
43602 03963 19370811001 1983 | SW0l-37-05-4 STCHWT 2460 1230 1z30 0 0
43653 03850 19370719003 | 19582 | NWz0-37-09-4) STCHWT 2480 1230 1230 o o
43902 03405 19370112001 1983 | SW20-36-10-4) STCEWT 7400 1zz0 £170 0 0
43970 03287 19371019001 1982 | SE09-37-10-4 STCHWT ge30 1zz0 7400 0 0
161019 00151019 20011227001 £002 | MW04-35-07-4 STCEWT 395 395 o o o
161019 00L61019 20011227003 | 2002 | MWO4-38-07-4 STCEWT 2E0 2E0 0 0 0
161019 00L51019 20011227004 2002 | HWO4-38-07-4 STCEWT 260 2E0 0 0 0
161015 00Ll61015 Z00L1Z27005 | 2002 | HNWO4-35-07-4 STCEWT 1050 1050 0 0 0
161019 00161015 20011227011 200z | MW04-35-07-4 STCEWT 230 330 o o o
161019 00L61019 2001122701z | 2002 | MWO4-38-07-4 STCEWT £15 £15 0 0 0
161019 00151019 20011227013 2002 | MWO4-38-07-4 STCEWT 310 310 0 0 0
161019 00151019 20011227014 £002 | MW04-35-07-4 STCEWT 1300 1300 o o o
161019 00L61019 20011227015 2002 | MW04-38-07-4 STCEWT 975 a7s 0 0 0
161019 00L51019 20011227016 2002 | MWO4-38-07-4 STCEWT 740 740 0 0 0
161015 00Ll61015 2001127017 | 2002 | HNWO4-35-07-4 STCEWT 370 370 0 0 0
161019 00161015 20011227015 2002 | MW04-35-07-4 STCEWT 370 370 o o o
161019 00L61019 20011227019 | 2002 | MWO4-38-07-4 STCEWT 270 270 0 0 0
24026 27238 19950410001 1995 | SW32-41-05-4 WILNDS 32070 0 32070 0 0
zg72E| 22732-4| 19870522004 1989 | MNE16-36-10-4 WTLNDS 23440 o 23440 o o
28729 2g7az-4]19870522003 | 1989 | HWlE-36-10-4 WTLHDS 23100 0 232100 0 0
28730 2g7az-4| 19870522002 | 1989 | HW17-36-10-4 WTLHDS 20970 0 20970 0 0
36147 14255 19680426001 | 1984 | NEOS-36-08-4 WILNDS 1z5380 0 135380 0 0
36564 13696 19890822002 | 1931 | NE15-44-04-4 | UTLNDS 399640 199520 149250 EO0E70 87.41
2EE99 12647 19720215001 1984 | NEO7-43-05-4 WTLNDE zag040 0 zsEp4o 0 0
TOTAL 70299595 3665155 2386720 578120 1733 39
EDA.Aproval.IDs.5 xls
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Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004)



Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FEQ004)

Table A3 Continued:

Battle River Basin - Alberta Licensed Surface Water Projects

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

LDPPROVAL
i

28478
40628
24735
24925
ZE31E
26711
ZETLE
26713
ZET22
4 1=3=1
ZEDED
26930
ZED23E
27070
2737
28154
28330
28479
Z8EEd
23204
29342
30116
20442
30536
20E2E
30635
207320
31005
22L7E
33294
33559
33883
24165
34173
34737
2E7ER2
36556
26537
11 1

r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
ze7z3”

00l4Z454

FILE
NO. DPRIORTITY

22375
03005
ZEEE0D
26318
25507
4838
24337
24836
Z247E0
z24670
24834
24633
Z4LEE

133230215002
13510512001
133303914008
1359203212002
13310801002
13501002009
13301003002
13501002007
1330022401z
13900527008
13300e0501z
13900505016
132307ze01z
13900322002
13230513001
13501002003
19220322100:
13580z15007
19271002007
13560324005
19260114004
13540507002
19251221002
138330829012
12220e07010
13330607018
1922050900:
138320814004
127708zL5002
13770303008
13760602012
13340831008
137E0z1l00L10
13750210011
13700502001
13g304z5002
137EZ0328001
132437 13710301002
13576 19710514002
134337 137103202002

Z3E3E
23253
232076
22974
22243
ZEZ43
2z02g
21287
20966
20833
20723
20726
20621
20386
lale0
18024
17650
17364
17012
17004
16250
14E537

r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
13550"
r
r
r
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EFFECTIVE
LATE

13382
138E
1335
1233
1334
1351
1331
1351
133E
1992
133E
1351
1330
1356
1331
1353
1323
1383
1934
13583
1230
1387
137&
1331
12322
13385
12322
1383
1321
1330
1330
1330
1380
1334
138E
13g3
1373
1371
1371
137

LEGAL

LOCATION SPECIFIC

SE03-40-13-4
NWoZ-45-02-4
NW02-41-05-4
EEZ7-43-11-4
NEZE-43-13-4
SE1E-4E-10-4
NWlz-dz-10-4
NE1lEZ-4E-10-4
SWEZE-329-1L5-4
NW15-38-13-4
SW20-329-14-4
EWz3-40-16-4
NEZE-329-11-4
Nil3-45-13-4
NW0g-329-14-4
NEOS-4E-03-4
NEQZ2-29-1E-4
SE27-359-15-4
SWZe-4L-0E-4
EW03-39-15-4
NWll-29-15-4
Nil5-44-11-4
NW2zZ-26-132-4
2El18-41-05-4
SW05-432-03-4
SWOE-43-05-4
SEZ0-45-05-4
NElO-38-1F-4
NElD-40-10-4
NEOE-40-14-4
Niilz-259-16-4
NEOS-39-14-4
NE2E-27-13-4
SE10-39-14-4
NE17-37-1Z-4
SW0Z-40-13-d
SE01-4E-10-4
NW0E-d4z-03-d
Niz5-359-14-4
NElD-d0-1eg-d

CO0PD
CoopD

CEOP
CROT
CEOP
CROTP
CLOP
CROTP
CLOP
CROTP
CLOP
CROTP
CLOP
CROTP
CLOP
CROTP
CLOP
CROTP
CLOP
CROTP
CLOP
CROTP
CLOP
CEOP
CLOP
CEOP
CLOP
CEOP
CLOP
CEOP
CROT
CEOP
CROT
CEOP
CROTP
CLOP
CROTP
CLOP
CROTP
CLOP

QUANTITY
{em)

6170
E01303z20
386020
2460
4330
Z7z&00
40700
1E4580
20120
28370
ZE300
S9E00
25770
3700
2700
2850
432170
45640
432170
7400
4320
ZE4430
1223&0
113650
lz21t0
Ld4z70
L2040
43170
28240
13570
Z0370
1230
1&03z20
2870
4230
432170
171450
e7240
11100
&Sl

COoNE

{ecm)

&170
TEZE20
33&080

E460

4330
Z7za00

40700
lE4580
20120
3630
25300
23600
25770

3700

2700

28c0

432170
45640
432170

4330

43320
ZZ4490
12230
113650
lz2lt0

L4z270
L2040
43170
22240
13570
2270
1230
11100
&170
4330
432170
171450
&7340
11100
eSSl

LOSZES

{cm)

u]
£417&0
u]
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Appendix A: Summary of Licences

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



Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FEQ004)

Table A3 Continued:

Battle River Basin - Alberta Licensed Surface Water Projects

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

LDPPROVAL
i

37420
27EER
37733
381EE
38333
38406
2804
38607
2847
39031
2003E
30844
40178
40359
40453
40677
40207
41115
42010
43054
FIEE2
30044
20110
30553
274EL
36515
27170
37171
27L7E
37813
24326
40330
49724
27036
28210
249332
ZE00G
Zzl3g
221339
Zz140

TN Y Y Y YT Y Y Y YT Y OY Y YT OY Y Y YV OYIOYTIOYIOYIYIYIOYWIOZYRNOW

FILE
NO.

12508
1EZ3EL
12143
1175E
11552
11545
11338
1133E
112332
10888
10240
10013
0213
0938Z
QozZzg
08215
ag7le
0gz38
O0Llle
04543
10ZE4
21387
212332
20343
1zL07
13753
1z736
12736
1z736
12128
ZERZ23
09351
24929
24435
23254
1E34C
801z0
Lzzzz
SEEZRE
Lzzisl

r
r
r
r
r
r
F
r
F
r
F
r
F
r
F
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r

DPRIORTITY

136231015001
123620220001
13661007001
12641116006
136401030058
193631118003
1320524004
13630502001
13202250032
136E0521003
13gZ0Ez232001
13540810008
13Eelzz7001
13541206001
135503201001
13510502001
19500714001
13630504003
19221215002
1335051z002
1200520001
13511216001
19240511002
138330921001
12710e12001
13350819001
127EZ0e0Z001
13710830003
196230219002
13660823001
135405120032
13541003001
123371001002
13300316003
13530502003
13220z212004
13970z24001
133E032z2012
1355032801z
133503222011

EDA.Aproval.IDs.5.xls

EFFECTIVE
LATE

1363
138E
1367
1365
138E
1354
13cE
1358
137&
1354
1334
1385
1370
1354
1322
138E
l32e
138E
132t
13581
1220
1385
132%
13385
12732
1386
12732
1373
12732
1386
1335
13385
1332
1331
1351
1324
1997
133E
1355
133E

LEGAL

LOCATION SPECIFIC

SWM33-39-14-4
EWO0S-40-15-4
NEOS-40-15-4
EWa3-28-13-4
SE3E-38-14-4
Nio7-40-15-4
NEEZ7-d2-06-d
EWo4-39-13-4
SE18-40-1L5-4d
SEZ6-37-14-4
NEle-d43-10-4
Nill-43-10-4
NW02-329-13-4
NE3G6-36-14-4
SElz-3252-14-4
NEO1l-37-14-4
NEQE-41-032-4
SWO0S-40-14-4
SEZD-20-13-4
NEzZ25-39-13-4
SWIe-27-13-4
NEOl-40-1&-4
NWlz-40-1e-4
NEOl-40-16-4
NWQ5-40-14-4
SW15-47-04-d
NWQg-29-11-4
NWOg-39-11-4
NWQg-29-11-4
SEEE-d4F-10-4
Niz5-4&-06-4
NEEZ-d43-14-4
EE13-47-06-4
NElg-4E5-0Z-d
NEz1-38-11-4
NWZ0-42-07-d
Nilz4-44-0Z-4
NWZ3-42-07-d
NEz25-45-07-4
SWEZE-42-07-4

CEOP
CROT
CEOP
CROT
CEOP
CROTP
CLOP
CROTP
CLOP
CROTP
CLOP
CROTP
CLOP
CROTP
CLOP
CROTP
CLOP
CROTP
CLOP
CROTP
FIZHERY
FLOODCHNT
FLOODCNT
FLOODCNT
FLOODCNT
INJECTN
INJECTN
INJECTN
INJECTN
INJECTN
PEE
RCRTN
ENOW/ICE
STELETN
STELETN
STELEZTN
STCEWT
STCEWT
STCEWT
STCEWT

QUANTITY
{em)

24670
1E320
37000
14200
13730
1E330
27000
ZE700
123320
43170
20120
78240
£4140
13740
27000
37000
20240
25200
11100
13570
20240
10

1lz0

10

10
8630
Z4e69:0
Q86730
1420120
E1&70
2260
17270
51000
128280
LE53E10
44410
300
1ZZ0
2460
1ZZ0

COoNE

{ecm)

24670
1E320
37000
14200
14300
12330
27000
ZE700
SE20
43170
20120
78240
gd140
13740
27000
37000
19740
25200
11100
2370
ul

10
1zZ0
10

10
2&30
Z4E82:0
Q2E7390
1420120
E1&70
26320
u]
Loooo
u]

u]

ul

130
&10
1230
&10
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Appendix A: Summary of Licences

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

A-14



Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FEQ004)

Table A3 Continued:

Battle River Basin - Alberta Licensed Surface Water Projects

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

LDPPROVAL
i

2247E
ZE473
22475
ZE480
24733
26833
28134
29038
29534
29370
201el
30254
20513
3077E
20774
30841
202EE
30855
2132132
31423
21L7E
BEBYS
22621
234108
24707
234710
2471E
35170
2LEZ70
35638
2EE5E
35305
25211
35934
BG03E
JE3I2
BG70E
2ETIE
36809
I7ETT

r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
F
r
F
r
F
r
F
r
F
r
r
r
r
r
r
r
r
r
r
r

FILE
NO.

45763
48758
45733
42656
26430
24713
Z3Z24
22417
21277
z2l444
Z1Z3e
zll4a
Z0233E
206339
20837
Z0558
Z0LCe
Z0585E
Z007E
13350
137Le
154582
17elE
17073
leZ2E
16273
1ezZ77
15&6386
1lL422
145653
14442
14430
144z2Z
14336
14357
1lz3E2
13318
1zz32
132584
lze72

r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
F
r
F
r
F
r
F
r
F
r
r
r
r
r
r
r
r
r
r
r

DPRIORTITY

13350222002
133E0z17004
133501030058
123540804001
13330730004
13500711006
1a2209z7002
193861112001
1a4e0zz7001
13541001002
13240403012
13540z28008
1932321101007
13540201005
13240201004
13540117001
19240201002
13540117002
19220201008
13561124003
12200219002
13750303001
12760229002
13750320007
12210210002
13310310001
1221021000:
13370220002
19270220001
13310402003
13310z01007
138361107001
1la3g70z21z01=2
1370907004
13710z23002
137E0412002
13720515002
137101z5001
13701221001
13303217001

EDA.Aproval.IDs.5.xls

EFFECTIVE
LATE

1335
1335
1335
1335
1335
1351
1331
1386
1la2e
1354
1324
1354
1l32e
1354
1324
1354
1324
1354
13232
1386
1321
1380
1276
1330
132E
1331
1321
1237
1227
1383
1331
1386
1287
137E
1387
13732
1383
1371
1371
13g3

LEGAL

LOCATION SPECIFIC

SW0E-41-16-4
NEOZ-29-14-4
SEEE-38-14-4
NEz4-28-15-4
SE10-39-15-4
SE07-39-16-4
SEE7-329-1L5-4
SEZ23-44-01-4
NW2z-322-15-4
NWl5-45-08-4
SEld-322-14-4d
SE10-47-05-4
SEQE-41-03-4
EWOl-42-17-4
SW0l-4z2-17-4
NWo7-39-15-4
SE10-4L5-03-4
NEOS-359-15-4
NEZ1l-22-14-4
EWle-45-07-4
SElz-22-14-4
NWl5-39-13-4
SElg-22-14-4
SWEZ-39-15-4
SWZl-4L5-07-4
SE33-4L5-04-4
NEZ0-47-04-4
SWE1-39-13-4
NEZ5-22-132-4
SW05-39-15-4
NEOZ-27-13-4
NEld4-44-0]1-4
EEZ3-29-1Z-4
SWO04-35-13-4
EWz0-37-12-4
NEE7-327-14-4
EWz27-35-13-4
NWll-22-1&-4
EWz23-39-14-4
SW0Z-40-13-4

STCENT
ETCEWT
STCENT
ETCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCENT
STCEWT
STCENT
STCEWT
STCENT
STCEWT
STCENT
ETCEWT
STCENT
ETCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT

QUANTITY
{em)

230
GEZE0
230
2460
4330
7400
4330
1E330
&1e0
4230
1z40
1z40
1z40
1z40
4330
4230
1zZ40
3700
2700
Z450
Z4e0
3700
Z4e0
23430
Z4e0
&1&0
Z4e0
4330
Z4e0
4330
2260
25300
14200
12330
7400
Zde0
2460
71E40
2460
Q2e0

COoNE

{ecm)

1230
ELED

&10
1220
1230
7400
120
1230
120
1230

&Z0

GED

&Z0

GED
1220
1230

&Z0
1230
1220
1230
1Z20
1230
1Z20
1230
1Z20
1230
1Z20
1230
1Z20
1230
1220
1230
1220
1230
1230
120
1230
120
1230
1220

LOSZES

{cm)

2460
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2080
12320
2700
u]
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11100
43320
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GED
2700
3700
&Z0
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1220
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24570
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Appendix A: Summary of Licences

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



Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FEQ004)

Table A3 Continued:

Battle River Basin - Alberta Licensed Surface Water Projects

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

LDPPROVAL
i

37EEL
BTBEE
378ED
27e37
38180
38378
28373
38451
28EL
39179
FRZ0E
39227
IDZEE
39336
20344
39345
29876
39648
29771
33774
J9BEL
33831
29232
39834
29233
39864
2994Z
39333
2993%
393368
40055
40134
40450
40433
40511
40840
40744
40772
40836
403532

TN TN Y YT YT Y Y Y YT YOV OY YT OO Y YV YT OYT Y OY Y Y OY Y OV Y OYIYYIYIRYTIYIOYNOTW

FILE
NO. DPRIORTITY

12380 12620425003
1EZ1lz4 1260530002
121237 12660323002
121097 196607 E&005
117677 13640923001
11574 19640526001
1157327 13251204001
11454 19530807001
11228 12e202ze0082
10734 19gZ0z01002
108377 136E0123001
10673 19611221005
1087E7 13611207001
105507 1961055007
10EEE" 12210913004
105517 19gl0513003
102057 120072001
l0zz4 19g00317002
10031 135230311001
100588 19540225003
10026 12E30ez5001
100307 19530702003
100Z2" 12830211001
10026 13530703001
100Z07 12830202001
09333 ° 13530203001
022296 12521001001
09844 135230722001
02232 12820717001
02337 13520703001
03755 12L2010z001
026077 13861107002
O09ZEE" 19531214001
02133° 13530810003
02181 19530518001
08326’ 12810223001
08802 19501021001
087EE" 128002320001
08658 195005E3002

F
4
F
4
F
4
F
4
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
r
F
r
F
4
F
4
F
4
F
4
F
4
nzs1z " 19500525001

EDA.Aproval.IDs.5.xls

EFFECTIVE
LATE

138E
1352
1366
1376
1237
1386
132k
1357
12232
1386
1322
1383
1l32e
138E
1322
1383
132E
138E
132E
1354
1226
1386
1226
1237
1226
1373
1321
138E
132E
1360
1385
138E
1384
138E
138E
12232
138E
12232
138E
1a32E

LEGAL

LOCATION SPECIFIC

SW15-39-11-4
EE3E-29-13-4
NE34-38-15-4
NE1E-25-15-4
SW15-45-03-4
Niz&6-37-13-4
NWE7-29-132-4d
SWOE-47-14-4
SWld-d47-04-d
Nil4-39-15-4
NEZZ-3237-14-4d
EWad4-44-03-4
SEQ04-322-1Z2-4
NEOEZ-47-05-4
SE3Z-d&-0E5-d
Ni33-456-05-4
SE0E-22-14-4
NEzZ1-43-05-4
NWZl-40-14-4
ZEZE-45-03-4
NEQg-40-10-4
ZEZE-40-15-4
NW24-329-132-4
NWTZ2-38-13-4
NWQ5-40-15-4
SW0EZ-39-15-4
SEZ0-42-07-4
SE07-45-05-4
NEZ0-22-132-4
NWlE-37-12-4
NE15-25-11-4
NiTlz-43-11-4
NE13-27-1Z-4
SE05-358-13-4
EWll-42-11-4
SWEE-326-13-d
NW3E-39-13-4
SE3Z3-329-13-4
S5E10-38-13-4
NWll-42-05-d

STCENT
ETCEWT
STCENT
ETCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCENT
STCEWT
STCENT
STCEWT
STCENT
STCEWT
STCENT
ETCEWT
STCENT
ETCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT

QUANTITY
{em)

&1&0
42320
4330
42320
1240
4230
Zde0
3700
Zde0
2460
4330
1E330
7400
2460
1z40
3700
Z4e0
1z40
1zZ40
Z450
Z4e0
1z40
Z4e0
4330
7400
1240
Z4e0
4330
Z4e0
18500
1Z40
24E0
2260
4330
2460
123320
3700
7400
1z40
Q2e0

COoNE

{ecm)

1230
1220
1230
1220

&Z0
1230
120
1230
120
1230
1220
1230
1220
1230

&Z0
1230
1220

GED

&Z0
1230
1Z20

BED
1Z20
1230
1Z20

&20
1Z20
1230
1Z20
1230

&E0
1230
1220
1230
1230
120
1230
120

GED
1220

LOSZES

{cm)

4330
2700
2700
2700
620
3700
1Z20
2470
1Z20
1230
2700
11100
E170
1230
&Z0
2470
1220
GED
&Z0
1230
1220
&E0
1220
2700
£170
&20
1220
2700
1220
17E70
&E0
1230
2620
2700
1230
11100
2470
E170
GED
2E20
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Appendix A: Summary of Licences

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



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

Table A3 Continued:

Battle River Basin - Alberta Licensed Surface Water Projects

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

LDPPROVAL
i

40360
40355
41026
41057
41071
41075
41137
41158
41221
41z41
412732
4128E
413032
41308
41303
41314
113250
41373
11433
dldds
41442
41451
41435
41531
41532
41665
41245
41336
41292
41301
41203
41304
41306
41310
41926
dZ0Z0
47146
dzZ00
4Zz30
dzZ4E

r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
F
r
F
r
F
r
F
r
F
r
r
r
r
r

FILE
NO.

0s&a04
02454
08342
ozz02
0sz33
0gz8l
02100
0goss
0s0cd
003l
a7as0
07350
0733l
079z4
O72z32
07217
O72EE
07213
077l
07700
07e32
07654
07ezg
o7Las
a7rL7a
07416
a7rlEn
a707E
070ee
7063
07051
o705s
070EE
O708E
070za&
0e3332
06656
O&sZ0
0G578
O&LEE

r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
F
r
F
r
F
r
F
r
F
r
r
r
r
r

DPRIORTITY

13800523002
12431015002
13430514001
12430zZ6001
13430623002
12481z28001
13611011002
12490824001
13E00ez3001
13510327002
13470811001
1243042323002
123470204001
13461224001
123470103001
13461206002
19461001002
13460506001
1946070004
13450704003
19460717002
13450702001
125231002002
13460304002
194e0z2z0002
13450713004
19440321001
13440814001
12440205002
134402801003
124407E70032
13440723002
12440722001
12440726001
15440704001
1244012001
12430524002
134E1113002
13470516001
134Z07321002

EDA.Aproval.IDs.5.xls

EFFECTIVE
LATE

138E
laga
1350
1351
138E
1385
132z
1381
132z
138E
1322
1349
132k
1383
1a32E
138E
132E
138E
1227
138E
132E
1385
1224
138E
132%
138E
1277
1383
137&
138E
138E
138E
138E
13383
138E
137&
1385
132z
1380
1322

LEGAL

LOCATION SPECIFIC

NEO7-39-14-4
Nir23-29-15-4
SW0EZ-40-14-4
NE14-27-1Z-4
SE05-37-13-4
NE3L5-35-11-4
NWlo-327-1&-4
NWos-38-12-4
SE34-327-13-4
EWlE-39-15-4
SEle-d0-13-4
EWl4-39-16-4
SWEl-327-1&-4
NWz5-37-12-4
NWEd-d43-0Z-d
NE17-37-1Z-4
SWlE-22-13-4
NE15-4&-03-4
SEFE-27-1E-4
NWo3-35-13-4
SE02-29-1L5-4
NEzZ5-39-14-4
SE33-22-13-4
SWOE-37-13-4
NWZ5-22-15-4
NE31-38-11-4
NEl7?-22-132-4
SEF4-358-14-4
NWl7-29-14-4
NWlo-38-13-4
Nill-z22-14-4
NWZ2-37-13-4
NEz21-28-14-4
SE34-37-14-4
SE03-46-14-4
NWEZE-22-16-d
S5E16-39-15-4
SEEE-db-14-4d
SEZ26-37-13-4
SWOz2-E0-0E5-4

STCENT
ETCEWT
STCENT
ETCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCENT
STCEWT
STCENT
STCEWT
STCENT
STCEWT
STCENT
ETCEWT
STCENT
ETCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT

QUANTITY
{em)

3700
2460
&1&0
14200
3700
17270
&1e0
G630
1z40
3700
4330
1E330
1z40
2460
1z40
1z40
2700
3700
2700
&ls0
2700
1z40
2620
4330
1l2L00
3700
Z4e0
7400
2700
1240
1Z40
24E0
2700
Z460
3700
7400
2460
2700
Gls0
2700

COoNE

{ecm)

1230
1220
1230
1220
1230
1230
120
1230

&Z0
1230
1220
1230

&Z0
1230

&Z0

GED
1220
1230
1220
1230
1Z20

BED
1Z20
1230
1Z20
1230
1Z20
1230
1Z20

&20

&E0
1230
1220
1230
1230
120
1230
120
1230
1220

LOSZES

{cm)

2470
12320
4330
13570
2470
16040
43320
7400
&Z0
2470
2700
11100
&Z0
1230
&Z0
GED
2470
2470
2470
4330
z470
&E0
7400
2700
17E70
2470
1220
S170
z470
&20
&E0
1230
2470
1230
2470
E170
1230
z470
4530
z470

DETURN

{ecm)

[ I e DY o R e Y e o Y Y Y e e Y e s e Y Y o Y o Y Y e e Y O Y o Y R e R e o |

TERIGATED
ADEL
tha)

L I T R Y e e e e e Y e e e e Y o e e o Y s e e Y e Y s [ o o e o Y o Y o e o Y o Y e e [ s o ) o e e o |

L I T R o Y e e e e e o e e e e e e Y e e e o e o e e Y o e e R o Y e e e e e e e e e}
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Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FE004)

Table A3 Continued:

Battle River Basin - Alberta Licensed Surface Water Projects

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

LDPPROVAL
i

477E8
47309
473E6E
4EIEE
47371
473593
4207
47639
4z2733
47801
4z31E
4Z928
dzZ3ZE3
43045
42046
43148
d132Z0L1
43207
132132
43214
432432
432968
43363
43375
423LE7
4353EF
432694
43805
44033
162204
lat48%9
191727
2975E
38630
39753
29200
40837
Z3sle
25366
ZEL4l

r
r
r
r
r
r
r
r
r
r
r
F
r
F
r
F
r
F
r
F
r
r
r
r
r
r
r
r
r

b I B B |

FILE
NO.

O&5E3
O&4z 5
06382
05317
0630
0Gz59
OE3Zd
05255
OELE0
05548
0LEz032
05275
OLEZ74
0L03E
OE03L
04826
04717
04709
04c34
04631
0437
04535
04415
04333
O04lle
03777
02771
03575
02127
O01l6&z04
O01l8ZE73
00136683
z2lez7?
113032
100&61-3
1l00el-32
08655
27533
25935
ZE734

r
r
r
r
r
r
r
r
r
r
r
F
r
F
r
F
r
F
r
F
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r

DPRIORTITY

13421029002
124 Z04Z0002
134Z0212002
12411126001
13411219001
13450102002
124011z0001
13400130001
13230908001
13391030002
13230812007
13330525002
13230523004
13381017003
13221012002
13450816001
19231012002
13330512001
19220e1e002
13350506002
19220425008
13380205001
19371220001
13371203001
12270302002
13370722004
12270702001
13370515001
1926032001
EFO0EOL1O3004
EQOEZO1le002
EOOEOEL3003
138E0zZ22006
13630625005
13570715004
13200212001
135EZ0125001
133e071e002
139EZ0526007
133z0zz2001

EDA.Aproval.IDs.5.xls

EFFECTIVE
LATE

138E
138E
1383
138E
1237
1354
132z
138E
132z
138E
1340
138E
1320
1386
1a32E
138E
132E
1383
132E
1354
132E
138E
132E
1386
1227
138E
132E
138E
12322
ZO0E
E00E
ZO0E
1287
13385
1388
lazg
1383
1232
1355
133E

LEGAL
LOCATION

SElE6-38-1F-4
NWlE-259-14-4
SWMES-39-13-4
NE13-25-14-4
NEZl1-36-13-4
NizE2-37-13-4
NW2E-327-13-d
SE07-359-13-4
SW3l-d4-01-4
NE30-40-13-4
NWl0-40-15-4
NEO4-38-14-4
NW2e-329-14-d
NWos-42-12-4
SEQ7-dZ-1Z2-4
NEz24-37-13-4
NWlz-22-14-4
Ni33-37-14-4
SE0E-29-14-4
EWzE-35-14-4
NWlda-22-14-4
EWOE-35-13-4
SE31-29-13-4
NWTZ2-39-13-4
SWE0-27-12-4
SE3Z-d40-14-4
NEZ0-27-11-4
NE33-37-12-4
SWO0E-29-14-4
SW05-47-05-4
Nirz20-42-05-4
SWEO-40-16-4
NWoZ-45-02-4
SWl0-40-13-4
EW30-45-13-4
SW30-d5-13-4d
SWOE-38-14-4
SW1le-42-0E5-d
Niol-4&-14-4
SElE-d&-14-4d

SPECIFIC

STCENT
ETCEWT
STCENT
ETCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCEWT
STCENT
STCEWT
STCENT
STCEWT
STCENT
STCEWT
STCENT
ETCEWT
STCENT

TREBAN

TIREAN

URBAN

TUDEAN

URBAN
WTLHNDE
WTLHLS
WTLHNDE

QUANTITY
{em)

24E0
2460
1240
2460
3700
1z40
4330
1E330
1z40
3700
&1e0
2460
2E320
1z40
1z40
3700
1zZ40
3700
7400
1z40
1z40
Z450
4320
1240
4320
7400
&le0
24E0
27000
1700
Loo
1150
1726280
74020
Z09530
23730
Z46520
2E320
34530
ZZZ00

COoNE

{ecm)

1230
1220
&20
1220
1230
GED
120
1230
&Z0
1230
1220
1230
1220
GED
&Z0
1230
&Z0
1230
1220
BED
&Z0
1230
1Z20
&20
1Z20
1230
1Z20
1230
1Z20
1700
2E0
11E0
1EE4z0
Q870
SL5l10
1z340
13500
ul

u]

ul

LOSZES

{cm)

1230
12320
&20
12320
2470
GED
2700
11100
&Z0
2470
43320
1230
7400
GED
&Z0
2470
&Z0
2470
£170
&E0
&Z0
1230
2700
&20
2700
S170
4320
1230
25770
u]

1E0D

u]
172620
23440
u]
&1&70
&le70
2E20
34530
ZZE0D

DETURN

{ecm)

L e Y o R e Y e e e Y Y R o Y o R o I e Y o Y o Y Y R o R Y o e D e e o |

u]
1328770
40710
1lE4580
EG3370
lassz0
u]

u]

u]

TERIGATED
ADEL
tha)
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Between Forestburg Reservoir (FOR.RES) and Battle River near the Sask Boundary (05FEQ004)

Table A3 Continued:

Battle River Basin - Alberta Licensed Surface Water Projects

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

IRRIGATED
LPPROVAL FILE EFFECTIVE LEGLL QUANTITY COMNS  LOSSES| RETURN AREL
hi] HNO.  PRIORITY DATE LOCATION SPECIFIC iem) icm) icm) icm) {ha)
25334 23131 19880512001 SELE] NEz0-35-14-4 WTLHDS 22200 o zzzog 0 0.0
22483 27969 19820208005 1390 SEZE-41-13-4| WILNDS 44410 0 44410 0 0.0
2BEET 22923 19880106001 1530 SE11-41-04-4 WILNDS 458110 0 48110 0 0.0
z2EE9 22884 19871119001 1989 NEzS-43-13-4 WTLNDS 171450 0/ 171450 0 0.0
FEETS 27792 19570804001 1330 SE15-33-16-4 WTLNDS 53200 1230 57970 0 0.0
28870 22589 19870126004 JEEE SWzo-38-15-4 WILNDS 22200 o zzzog 0 0.0
zaz54 27184 19860228003 1388 8EZ1-33-17-4 WTLNDS 27140 o 27140 0 0.0
29640 21779 19850509004 1987 SE13-43-14-4 WILNDS 40710 0 40710 0 0.0
zagge 21534 19541718001 1386 Miz3-41-13-4 WTLHDS 527930 0| 527930 0 0.0
20298 21116 19840220001 1988 NEz0-43-13-4 WTLNDS 41e9z0 0 4lgszo 0 0.0
304486 20968 19531201001 1984 NEl4-43-04-4 WTLHDS 103610 0/ 103610 0 0.0
20895 20509 19821021002 1984 NE1l-45-06-4 WTLMDE 42170 0 43170 0 0.0
31028 20360 19520527001 1984 NEz4-47-17-4 WTLHDS 17270 o 17270 0 0.0
31200 20189 19830405002 1984 SE0Z-49-09-4 WILNDS 129520 0 1zaszo 0 0.0
31547 15752 19300410001 1387 NE1S-47-14-4 WTLMDE 51810 o  s1s10 0 0.0
31654 19621 19851031003 JEEE! NEL17-45-09-4 WTLNDS 107210 0 107210 0 0.0
34286 16940 19861031001 1388 NE31-41-17-4 TWTLMDE 117180 0/ 11710 0 0.0
34989 15904 19830208011 1984 NW1l-43-10-4 WTLMDS | 1255680, 64140 503260 688280 z7.9
35713 1443 19310323001 1984 NE25-43-07-4 WTLMDE 727750 0| 727750 0 0.0
36348 14020 19390928001 1984 SEZE-47-15-4 WILNDS 50570 0 50570 0 0.0
36456 13884 13720405001 1383 SEZE-45-14-4 WILNDS EEE1D0 0 essl0 0 0.0
72639 85325 19980716002 1993 MWzo-45-04-4 WILHDS 36000 0 25000 0 0.0
72639 S£32E| 19980716003 1999 NWzo-45-04-4 WILHDS 12000 o 1zo00 0 0.0
72639 BE3EE| 19980716004 SEEE] NWzS-45-04-4 WILNDS 14000, 14000 0 0 0.0
72639 S£32E| 19980716006 1999 NWzo-45-04-4 WILNDS 17000 o 17000 0 0.0
73287 £9771 19990415001 zoon SEZE-37-17-4 WTLNDS 47000 o 4z000 0 0.0
TOTAL | 22370940 3413550| 6158610 6792750 10918
EDA.Aproval.IDs.5 xls
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APPROVALL
i

37241
zg173]
z934z]
zg73s]

FILE
No.

1z71z-a"
zazoz
10554
145z3]

EDA.Aproval.IDs.5.xls

Moo

W -1 Mmoo WM

L =
o WM O

Note:

PRIORITY

13680702001
19881012008
13610308008
19810318001

Table A3 Continued:
Battle River Basin - Alberta Licensed Surface Water Projects
Between Battle River near the Sask Boundary (05FE004) and Battle River near Unwin (05FEQ001)

(Node 8)

EFFECTIVE LEGAL QUANTITY COMS
LATE LOCATION| SPECIFIC fom) {cm)
1985 SWMz4-49-0Z-4 FLOODCHNT 10 10
l9a3 NW2L5-43-02-4 STCEWT 2630 12320
1386 SWMl3-42-0E-4 STCEWT 1z40 &20
1954 SE19-45-01-4 WTLNDS 172630 u]

TOTAL 122570 las0

LOSSES RETUEN

fcm) {om)

u] u]

7400 u]
GED u]
17E650 u]
180710 u]

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

Apw Id

za7ze
Z87ze
28729
28728
287320
£a7320
21E40
21E40
31E41
31241
36720
39798
23200
144333
121E03

Specific

WTLND S
WTLNDE
WTLNDS
WTLHNDE
WILHNDE
WTLND S
CROP

CROP

WTLND S
WTLNDS
STCENT
ULEAN
TREAN
STCENT
STCENT

Prioritsy

19870522004
13870522004
13370522003
12370522003
12870522002
13870522008
128706032004
138706032004
13870602003
13370603003
12861027007
12870715004
13200212001
13970415003
EO0E0411003

Total

Quantity
lom)

23,440
23,440
23,100
23,100
20,370
20,370

645,340

£45, 340

172,690

172,630

1,240
209,620
337,980

3,700

1,400

2,327,090

Cons

{om)

o o o o o o

140,620
140,620
0

0

620

g5, 110
1z, 240
2,700
£74

385,654

Los=ses

o)

23,440
23,440
23,100
23,100
20,370
z0,970

0

o
172,690
172,690
620

]
61,570
0

7ZE

543,418 1,

AE require a unigque Priority for each walid Approwval ID
The above are duplicate Priority Mumbers listed in Battle.xls:noncancelled lic

CaHYDnvStudiestBattle River. hlatural. Flowy ater Demand=y[EDA Aproval ID=5.x1s]0uplicates
EDA.Aproval.IDs.5.xls

RBeturn

o)

oo oo oo

505,720
505,720
o
o
o
124,580
263,970
0
o

399,990

IRRICGATED
LRERA
{ha)

Irr Area

(hal

oo oo oo

102
02

o oo oo oo

Z1&

[ R e e R

[ R o R R
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Table A5: Specific Purpose File Structure

GREOTUP |FILE
AGCWEH. 2 xls=
CROP.ZA_xls=s
CROFP.ZB.xls=
STCEWT. Z.xl=
SNOW.ICE.Z._ xl=s
FISHERY.Z4.x1l=
FISHERY.ZE.xl=s
WTLMNDE. 2. xl=
WTLMNDE. ZB._xl=
TNJECTH.Z. xl=
OTHER. 2. x1=

1z REMATIN. Z._xl=

LY s B B s R T O T R o I

[
[

SPECIFIC S

AGCITEH
CROP
CROP
STCEWT
SNOW/ICE
FISHERY
FISHERY
WTLND S
WTLND S
INJIECTH
OTHE
COOLING

CHSTRCT
FRE
RCETH
STELETH

COOPD

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

Table A6: Licensed Surface Water Projects

FROTP QUANTITY

[Ccu.m)

1 122,260

z 10,873,450

3 225,848

4 6,264,606

5 El,000

] la4, 550

] 6,401,970

10 6,825,050

11 335,240

1z 706,933,340
TOTAL

CONG
[Ccu.m)

100,350
9,274,930
119,977
741,717
50,000
49,340
286,930
&,826,090
342,900
5,578,490

738,286,754 1,370,724

LOSSES
[Cu.m)

29,510
159,100
105,871

§,5z2,889
1,000
135,210
£,376,1%90
0

3,700
14,941,140

26,274,710

31,353,414 TOTAL LESS GROUT 1z
EDA.Aproval.IDs.5.xIs! Water.Use.Array.Export

GLFCRE
FEED'LT

TREAN

FETUEN
[Ccu.m)

o

1,439,420

o

o

o

o

738,850

o

49,3240
688,413,710

630,541,520

GEDH

FLOODCNT

IFF. AFEA
(ha)

3,958

SRWTILLD

COUNT

13E
11
3E3

57l
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Table A7: Battle River Basin Surface Water Uses by Node and Specific Group (m®)

TOTAL
LICENSED EBEATTLE RIVER BASIN WATER DEMNMAND NODES (EXKCEL FILE:

SPECIFIC GROUP QUANTITY OS5FAOOL.1._xls OSFAOL1Z_Z.xls OSFAOZ1l_3_xls OSFCOO0l.4.xls FOR.PBEE_ 5. xls OSFDOOLl.&.xl=s OSFEOCO4_7.xls OSFEOOl.2.xls
({EXCEL FILE) fou_m) fouom) fowom) {cu_m) fou_m) {ow_m) fou_m) fowom) {owom)
AGCWEH. Z.xls=s 1z9,2¢0 85,340 u] 18,580 Z4d,870 u] o u] u]
CROP.ZA.xl= 10,872,450 1,009,010 260,170 440,350 743,800 243,690 4,232,020 3,154,410 u]
CROP.ZE.xl= ZEZ5,848 71,000 u] o 119,078 12,500 o 17,270 u]
STCENT.Z. xls &, 264, 606 GE9, 380 1,370,730 534,820 39,780 L0&, 741 G18,755 Z,2584 470 2,870

EMOW_ICE.Z._xls E£1,000 u} u] u} u} u] u} 51,000 u]

FISHERY.ZA xls 134,550 Z0,370 43, 340 3,700 u} z,000 77,700 30,840 u]

FISHERY.ZE. xl= u} u} u] u} u} u] u} u] u]
WILNDE.Z.xls=s £,401,970 7E4,000 u] sz, 000 20,170 1le0,2e0 934,640 4,238,110 17z ,690

WILNDE.ZE.xl= o o u] o o u] o u] u]

INJECTN.Z.xl=s &, 22€,0390 o u] 1,275,420 &l&, 740 u] o 4,933,920 u]
OTHER.Z.xl= 395,940 333,040 4,930 49,340 58,630 u] u} u] u]
PEMAIN.Z_ xls 70&,933,340 740,0%0 u] E,E17, 550 3,E298,3E0 531,736,670 1,020,090 ?,6E0,610 10
TOTAL| 738,286,754 2,733,830 1,785,230 E,EZ0Z,1320 4,931,188 693,267,961 5,883,208 ZEZ,300,540 18z ,570

Summary.2.xls <- Load left column files first to display above table summary
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Table A8: Oil Injection Licensed Surface Water Projects
Within the Battle River EDA

Apvld | txtFilelMo | Specific Source Priarity | Cluantity Cons Losses Feturn

00040037 (09733 IMJECTM  [Sharncliffe Lake 19580207002 146790 E170 0 140620
00031721 (19527 IMJECTM  [Coal Lake 19881 203007 485990 485990 0 0
0003172213527 IMJECTH  |Coal Lake 13731116001 1275420 1275420 0 0
0003731312125 IMJECTH  [Battle River 19660523001 E1670 E1670 0 0
00036515(13759 IMJECTM  [Battle River 1985081300 8630 8630 0 0
00037171 (12736 IMJECTM  [Battle River 19710830003 986730 986730 0 0
0003717212736 IMJECTH  [Battle River 13630513002 145801580 1480130 0 0
0003717012736 IMJECTH  [Battle River 19720602001 2466960  24BE3E0 0 0
00037336(12M45 IMJECTM  |Camroze Creek 1965112200 B1E740 B1E740 0 0

Battle.xls

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

Table A9: Injection Recorded Use Summary

Injection - Surface Water Supply

Becorded Uses
Lakes=s Injection Location
15-5-453-z0-4
4-14-47-25-4
d-zZ5-47-23-4
Biwvers

13-5-39-11-4

HB-2E-4F-59-4

g8-ZE-4E-10-4
missing

Aprr ID
37936
IL7zE
37170, 27171,
378149
40031

3L7EL
36515

Apw ID Location Comments

SE
=1
2A7LTE (MW

b=111)
NE
=1

2 Injection Licenses

L-43-20 T4

ZE-47-23 T4

G-35-11 T4

35-40-7 T4
Ze-46-23 T4
1l9-47-4 T4

no reported use after 1975

no reported use after 1985

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

APE_TD NAME

293320 |ALTA ENVIBONMENTAL PROTECTION, WE,
47725 |ALTA ENVIBONMENTAL PROTECTION, WE,

ZEZ106
0&478

F000Z | STETTLERFALIGNMENT /STETTLER CTY - FS0556

707E4 | MA-ME-0O-BEEACH/DPRATHNAGE /SUMMER WILLAGE OF

71374 |GADSEY /DRAINAGE /GADEET HUTTERITES-FS0zZ54

GRANDWIET

F - 55354

SZPECIFIC

STELETH
STELEZTH
TTEEAN
CHSTECT
DRATINAGE
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Figure Al

Battle River Basin Surface Water Licence Summary
o 49000 o ;
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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 OoCT 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 1D: 3012652

2 BROWNFIELD, ALBERTA
Latitude: 52° 19" N Longitude: 111° 28" W
Climate 1D: 3010890

Appendix B: Battle River Basin Precipitation and Evaporation (1980-2004)
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 20.6 440 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 1D: 3010830
3 PONOKA SOUTH, ALBERTA

Latitude: 52° 39" N Longitude: 113° 37" W

Climate 1D: 3015283

Appendix B: Battle River Basin Precipitation and Evaporation (1980-2004) B-2
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Table B3: Stettler (1980-2004)

Monthly Precipitation (mm)

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

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 12.8 244 376.2
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:

STETTLER NORTH, ALBERTA

Latitude: 52° 19" N Longitude: 112° 43" W

Climate ID: 3016119

STETTLER AGDM, ALBERTA

Latitude: 52° 21" N Longitude: 112° 36" W

Climate ID: 3016124

RED WILLOW, ALBERTA

Latitude: 52° 25" N Longitude: 112° 34° W

Climate ID: 301NDR1

HACKETT, ALBERTA

Latitude: 52° 10" N Longitude: 112° 37" W

Climate I1D: 3012992
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Table B4: Lacombe (1980 —2004)
Monthly Gross Evaporation (mm)

LACOMEE GROSS LAEE EVAPORATION (IMIM)
EATTLE RIVER HISTOIRCAL MNATURAL FLOWS REPORT (1312 TO 1983)

TEAR JAN FEE MAR APR MAT JUH JUL AT ZEP ocT novw DEC TOTAL
fmm ) fmom ) fmom ) fmom ) fmom ) fmom ) fmom ) fmom ) fmom ) fmm ) fmom ) fmom ) fmom )

1280 -E -z 11 gl 114 11z 148 23 45 Ze & u] &4 E
1281 -7 & 26 70 26 1z4 13 133 &0 12 4 -3 =108
1382 n] 1 10 =1 107 130 127 27 57 i n] -2 513
1283 u] E ZE &5 112 105 135 128 47 z3 4 -E 533
1284 o g z5 BE 73 123 145 1E8 44 z0 -3 -z 547
1385 -5 u] 3E TE 1&8 142 155 10& 41 £l -3 -z 533
1386 o -1 3E &4 113 135 13 1&7 45 z7 -z e &E3
1287 -1 4 132 =1 1EE 154 120 25 TE 20 E -1, i 713
1288 -1 g 27 20 131 145 144 112 =1 21 4 -1 i TE3
1283 -E -z E TE 113 144 161 g3 &4 bl 3 -1 i 573
1220 -3 E 27 &5 104 127 147 112 77 4 E -1 i 700
1331 ol 2 -1 75 10g 108 158 1E0 53 zl -3 = &4
133E E 4 el (=] 23 1z0 120 113 43 4 & -1 i BE3
1233 -E 7 bl 54 10& 1los 106 24 54 4 3 -1 i E7E
1394 -E u] 25 57 28 113 135 a7 &1 £3 3 -1 i GER
1335 -1 7 29 50 101 114 111 20 BE 22 4 o" Lg3
1336 -1 3 11 EE 74 1z0 143 1&7 44 £3 -1 o" £Eag
1237 -1 3 15 57 24 1z6 147 103 &E £l 5 3" 545
1338 o u] z5 70 11l& 104 136 11 &0 £l -1 o" GEEE
1333 -1 4 17 54 23 a7 108 g3 =] £l E 1" EEE
zooo o 1 z5 EE 27 10E 133 107 53 z5 E -1, i Bt=1
Z0ol 1 E 4 5l 73 los 137 1&g 53 ZE 3 -z &10
Z0O0E u] u] -1 53 108 133 178 101 L1 1& u] o" &30
003 -1 u] 14 ] 101 1z4 16E 1E7 53 z4 E -2 BE3
004 -1 -1 1 24 23 113 138 21 40 1z -3 =2 E&d

Battle Riwer Basin Historic MNatural Flows (12712 to 1%83), Alberta Enwiromment, Jan-138&6

Battle Riwer Basin in Albherta Extension of Historic Matural Flow Database (1384 to Z001),

MPE Engineering Ltd., Oct-2003
SWA Morton to Meyers Correlation Analysis, Appendixz C
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Appendix C: Battle River basin Recorded Stream Flows (1980-2004)

Mean Monthly Recorded Flows from 1980 to 2004 (m?/s)

Table C1: Battle River near Ponoka (AO5FAQ001)

TEAR JiN FEE MLT AR MLy JUH JUL ATIG SED oCT Hov DEC ANN VOL
fou. dam)

1980 ©0.121 0.079 0.083 5484 0.830 2.714  3.628 2.471 3.437 1.905 1.342 0.65E 59952
1981 0.576 0.425 4529 2. 417 3.597 2.221  5.187 13.633 2.494 . 846 2. 572 2 .078 113074
1982 1.40%3 0.48E 0.496 19695 S£.672 Z.610 16.500 3.482 3.071 2.864 1.77E 1.273 164473
1983 ©0.920 0.965 2.424 9.943 3.331 1.98F 6£.02Z0 0.835 0.Z10 0.456 0.416 0.185 72837
1984 ©0.193 0.292 1.527 2.166 1.227 3=.184 D0.106 O0.056 1.213 0.993 0O.6E3 0.394 22077
1985 ©0.306 0.218 2.442 16.16% 3.24Z 1.008 0.224 0.457 0.5l8 0.515 0O.485 0.175 67364
1986 ©0.2l16 0.200 L. 324 2440 £.743 1.E09 10.356 3.692 0.637 2.189 0.92% 0.El3 87877
1587 ©0.337 0.310 0.416 7.862 3.530 Z.026 D.655 2.203 1.845 0.763 0.832 0.243 55271
1988 0.082 0.047 0.576 1.139 0.438 1.448 5. 689 1.420 0.871 0.687 0.540 0331 35097
1985 ©0.187 0.114 0.123 13.796 4.463 1.643 0.876 0.826 0.660 1.056 1.008 0.535 E6220
1990 0.408 0.211 4307 9525 5.2Fz 1F. 994 35.999 4 741 2.057 1.768 0_45% 0.251 205183
1991 ©0.236 0.420 1.171 10.46l S£.133 &£.E03  £.474 2.957 1.072 1.174 0727 0.463 110217
199z ©0.411 0.488 7.289 3.667 3.3E3 3.308 D.885 0.485 0.363 0.416 0350 0.195 55881
1993 ©0.17% 0.201 4.912 4384 2.13% 0.394 0.483 0.2E2 0.36% 0.367 0.323 0.210 37EE2
1594 0.2l 0.F13 3.030 £.965 1.365 1.E64 D.763 0.377 0.48% 0.53Z 0230 0.137 31348
1995 0,120 0.100 1.37% 1.0l10 0.231 0.590 D.671 0.8EL  0.443 0.724 0312 0.212 19199
1996 ©0.242 0.265 1.18% S5_520 2.617 Z.&34  3.108 1.877 0.378 0.730 0.462 0.304 5EB1Z2
1997 ©0.23% 0.26E  0.831 11.8El 3.03z 4.657 1.E75  0.817 1.373 1.249 0.724 0.341 70E29
1998 ©0.330 0.316 1.374 1.658 0.880 0.520 6£.188 0.329 0.428 0.746 0.363 0.200 35375
1999 0.174 0.257 0.640 15 308 4.659 0.71% 13.937 2.896 0.676 0.551 0_g04 0.295 107481
2000 ©0.281  0.211  1.292 2.791 2.5ls 3.915 11.250 3.095 0.938 0.837 0.463 0.286 735901
2001 0.306 0210 0.511 0901 0.877 0.907 1.054 3.E63  0.Z65 0.431 0457  0.407 ZE6323
200z 0.12z  0.124 0137 E_877 2.306 0.074 0.0l14 0.1l 0.027 0.110 0.147 0.111 23986
2003 0.040 0.040 0186 16366 4.3E5 0.4FF 0.04% 0.040 0.033 0.140 0139 0.057 57011
2004 0.032  0.025 0.16E  D.96% 0.67% 0.E2F  0D.623  0.E02 0.2l 0.437 0320 0.163 12208
MIN 0.032 0.029 0.083 0.90lL O0.438 0.074 0.014 0.040 0.027 0.110 D0.133 0.057 12208
Ma¥  1.403 0.965  7.289 19.695  £.743 12994 35.993 13633 3.437 2.864 2,572 Z.078  205la3
MEAN 0.306 0.259 1 855F2 7.094 3 269 =2 401 5. 375 2. 063 O0.964 0.979 0. 665 0401 67614
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Table C2: Continued - Pipestone Creek near Wetaskiwin (A05FA012)
Mean Monthly Recorded Flows from 1980 to 2004 (m®/s)
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Appendix C: Battle River Basin Recorded Stream Flows (1980-2004)
Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004)
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Appendix D: Battle River Basin Historic Water Use (1980-2004)

Table D1: Battle River near Ponoka (JO5FA001)
Historic Water Use from 1980 to 2004 (m*/s)

TELL Jam FEE MaL AR MAY JUH JUL AUG SED ocT Hov DEC ANN VOL
{ou. dam)
120 0.013 0.01% 0.013 -0.075 0.042 0.03% 0.046 0.037 0.037 -0.112 0.0l13 0.013 20s
181 0.013 0.01% 0.105 0.028 0.038 -0.119 0.04Z 0.048 0.037 -0.112 0.0l3 0_013 31ls
12z 0.013 0.01% 0.105 0.187 0.049% -0.106 0.045 ©0.052 0.03% -0.11%2 0.0l3 0.01= 738
133 0.013 0.01% 0.105 ©0.l161 0.05% -0.13% 0.065 0.063 0.044 -0.11Z 0013 0.013 785
184 0.013 0.01% 0.105 0.1l 0.038 -0.111 0.077 ©0.057 0.035 -0.11%2 0.0l3 0.0lz 794
135 0.013 0.01% 0.1Z1 0.l180 0.049% -0.1ZZ 0.068 ©0.044 0.036 -0.11Z 0013 0.013 gz=
126 0.01% 0.01% 0.1¥1 0.17% 0.0%8 -0.11E 0.058 ©0.07% 0.035 -0.11% 0013 0.01% g67
137 0.013 0.01% 0.153 0.2l& 0.057 -0.120 0.0%7 0.085 0.062 -0.112 0.0l3 0.013 1245
lsgg 0.01% 0.01% 0.1E3 0.2l8 0.077 -0.14% 0.071 ©0.051 0.040 -0.11% 0013 0.01% 107E
1% 0.013 0.01% 0.153 0.217 0.038 -0.12% 0.142 ©0.081 0.058 -0.112 0.0l3 0.013 1333
1%s0 0.013 0.01% 0.153 0.247 0.054 -0.163 0.075 0.l100 0.081 -0.11F2 0.0l3 0_013 1283
131 0.013 0.01% 0.153 0.245 0.038 -0.171 0.09% 0.090 0.066 -0.112 0.0l3 0.013 1215
13z 0.013 0.01% 0.153 0.250 0.038 -0.07%Z 0.163 ©0.12zZ 0.045 -0.11Z 0.0l3 0.013 16387
133 0.013 0.0l% 0.1E3 0.247 0.05E -0.13% 0.l162 ©0.10E 0.080 -0.11%2 0.0l3 0.01= 1555
134 0.013 D0.01% 0.153 0.246 0.046 -0.16Z 0.160 ©0.076 0.043 -0.11Z 0.0l3 0.013 1331
135 0.0l13 0.01% 0.1E3 0.24% 0.058 -0.108 0.137 ©0.06% 0.0El -0.11%2 0.0l3 0.0l= 1450
1%3%& 0.013 0.01% 0.153 0.250 0.055 -0.14% 0.126 ©0.12% 0.035 -0.112 0.0l3 0.013 1443
137 0.0l1% 0.01% 0.1E3 0.2EZ 0.0B0 -0.18E 0.146 ©0.100 0.035 -0.11® 0013 0.01% 1200
138 0.013 0.01% 0.153 0.25% 0.066 -0.15% 0.147 ©0.111 0.081 -0.112 0.0l3 0.013 1513
19% 0.0l13 0.01% 0.154 ©0.2E1l 0.038 -0.08% 0.071 0.110 0.075 -0.112 0.0l3 0_013 1440
2000 0.013 0.01% 0.154 0.254 0.054 -0.124 0.103 0.1z 0.047 -0.112 0.0l3 0.013 l4g3
2001 ©0.013 0.01% 0.154 0.2EE 0.083 -0.120 0.070 ©0.131 0.079 -0.112 0.0l3 0.013 1530
200z 0.013 D0.01% 0.1E4 0.2E8 0.080 -0.07% 0.171 ©0.09% 0.070 -0.11% 0.0l 0.0l= 1841
Z003 0.013 0.01% 0.154 0.2EE  0.040 -0.117 ©0.1%1 ©0.104 0.073 -0.11Z 0013 0.013 1634
2004 0.013 D0.01% 0.1E4 0.2El 0.06% -0.084 0.080 ©0.111 0.0B2 -0.11%2 0.0l 0.01z l43g
TOTAL 30513
MIN 0.0l3 O0.0l1% ©0.013 -0.075 0.038% -0.185 0.042Z 0.0%7 0.03E -0_11F 0.0l3 0.013 208
Ma¥ 0.0l3 0.013 ©0.154 0.252 0.0%3 0.03% 0.151 0.131 0.081 -0.11F 0.0l3 0.013 1841
MEAW 0.013 0.0l13 0.137 0.208 0.05Z -0.1l18 0.105 0.086 0.052 -0_11F 0.013 0.013 1221
05FAO001.NAT.xIs
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Table D2: Pipestone Creek near Wetaskiwin (JO5FA012)
Historic Water Use from 1980 to 2004 (m®/s)

TEAR JAN FEE MAE AFE MAY JUH JUL ATIG SEP OcT HOW DEC  ANN WOL
fou. dam)
1980 0.000 0.000 0.000 0.5Z6  0.005 0.000 0.0l 0.000 0.002 0.000 0.000 0,000 1417
1981 0.000 0.000 0.000 0.541 0.000 0.01% 0.006 0.0l7 0.003 0.000 0.000 0,000 1515
1982 0.000 0.000 0.000  0.527  0.007 0.01%  0.005  0.0l0 0.002 0.000 0.000 0.000 1475
1983 0.000 0.000 0.000  0.53%  0.009 0.000  0.0l7 0.0l17 0.006 0.000 0.000 0,000 1524
1984 0.000 0.000 0.000 ©0.534 0.000 0.0l14 0.02Z5 0.013 0.000 0.000 0.000 0,000 1527
1985 0.000 0.000 0.000 0.541 0.008 0.01% 0.02Z1 0.005 0.000 0.000 0.000 0,000 1545
1986 0.000 0.000 0.000  0.533  0.000 0.020 0.0l0 0.0l7 0.000 0.000 0.000 0.000 1505
1987 0.000 0.000 0.000 0.542 0.004 0.0l 0.0l% 0.006 0.006 0.000 0.000 0,000 152K
1988 0.000 0.000 0.000  0.537  0.009 0.00%  0.008% 0.004 0.001 0.000 0.000 0,000 1476
1989 0.000 0.000 0.000  0.53E 0.000 0.031  0.042 0.0l8 0.009 0.000 0.000 0,000 1554
1990 0.000 0.000 0.000  0.535  0.00% 0.017  0.0l% 0.033 0.024 0.000 0.000 0,000 1558
1991 0.000 0.000 0.000  0.5Z8  0.000 0.01%  0.032 0.028 0.0l 0.000 0.000 0,000 1519
1992 0.000 0.000 0.000 0.541 0.000 0.058 0.057 0.03% 0.005 0.000 0.000 0,000 1825
1993 0.000 0.000 0.000 0.533 0.009 0.033 0.064 0.034 0.0l2 0.000 0.000 0,000 1786
1994 0.000 0.000 0.000 0.530 0.004 0.0l14 0.060 0.0l9 0.004 0.000 0.000 0,000 1545
1995 0.000 0.000 0.000 0.534 0.0l0 0.04Z 0.04% 0.0l 0.008 0.000 0.000 0,000 1716
199¢ 0.000 0.000 0.000  0.531 0.00% 0.033 0.04% 0.045 0.000 0.000 0.000 0,000 1722
1997 0.000 0.000 0.000 0.536  0.006 0.008 0.05% 0.031 0.000 0.000 0.000 0,000 1550
1992 0.000 0.000 0.000  0.537  0.0l4 0.0l 0.05% 0.036 0.012 0.000 0.000 0.000 1747
1995 0.000 0.000 0.000  0.52%  0.000 0O.055 0.0l 0.035 0.01% 0.000 0.000 0,000 1707
Z000 0.000  0.000 0.000  0.537  0.00% 0.035  0.031 0.042 0.006 0.000 0.000 0,000 171K
2001 0.000 0,000 0.000  0.53% 0.026 0.034 0.0l5 0.044 0.02Z1 0.000 0.000 0.000 1759
ZO0Z 0.000  0.000 0.000 0O.546 0.02Z0 0.060 0.06%Z 0.029 0.0l 0.000 0.000 0,000 1911
2003 0.000 0,000 0.000 0.542 0.001 0.041 0.071 0.031 0.0l8 0.000 0.000 0,000 1537
Z004 0.000 0.000 0.000  0.530 0.0l 0.053 0.0Z0 0.035 0.008 0.000 0.000 0,000 1713
TOTAL 41,182
MIN 0.000 0.000 0.000 2 0O.52Z6 0.000 0.000 0.005 0.000 0.000 0.000 0.000 0,000 1,417
Mi¥ 0O.000 0.000 2 0.000 2 0O.546 0.026 0.060 0.071 0.045 0.02Z4 0.000 0_000 0,000 1,911
MEAN 0.000 0.000 0.000 0.535 0.007 0.027 0.0%2 0.024 0.008 0.000 0.000 0,000 1,547
05FA012.NAT.2.xls
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Table D3: Ribstone Creek near Edgerton (JOSFDO001)
Historic Water Use from 1980 to 2004 (m°/s)

TEAR JAN FEE MAR APR MaY hyis| JUL AUG SED 0cT OV DEC ANN VOL
(o, dam)
1930 ©0.000 0.000 0.081 0.31% 0.15% -0.114 0870 0.1%7 0.087 0.000 0.000 0.000 4263
1281 ©0.000 0.000 0.081 0.337 0.000 0.8 0.843 0.674 0.117 0.000 0.000 0.000 7232
1928z 0.000 0.000 ©0.081 0.311 0.000 O0O.444 0_080 0.2E0 0.180 0.000 0.000 ©.000 BEZE
1983 ©0_000 0.000 0.081 0.332 0.156 -0.065 ©0_.783 0.637 0.245 0.000 0.000 0.000 £933
1984 0.000 0.000 0.081 0.325 0.094 O0.260 0.948 0.535 0.000 0.000 0.000 ©.000 £117
1985 ©0_000 0.000 0.081 0.337 0.09 O0.653 ©0.911 0.000 0.000 0.000 O0.000 ©.000 E473
128 0.000 0.000 0.081 0.327 0.000 O0.446 ©0_137 0.614 0.000 0.000 0.000 ©.000 4236
1287 0.000 0.000 0.0%4 O0.360 0.331 0.731 0.748 0.125 0.103 0.000 0.000 0.000 EEES
1288 0.000 0.000 0.084 O.3E8 0.330 O0.240 0.780 0.211 0.000 0.000 0.000 0.000 E340
1985 0.000 0.000 0.l88 0.428 0.181 0.186 ©0O.671 0.383 0.141 0.000 0.000 ©.000 EEEL
1950 0.000 0.000 0.l188 0.427 0.110 O0.06F O.463 0.4 0.267 0.000 0.000 0.000 E3E4
1931 ©0.000 0.000 0.l188 0.41% 0.000 0.228 0.7zl 0.247 0.160 0.000 0.000 0.000 £133
1987 ©0.000 0.000 0.188 0.4%Z6 0.000 0.337 0O_627 0.557 O0.00Z 0.000 O0.000 0.000 E7EZ
1933 0.000 0.000 0.l168 0.416 0.098 0.187 0.362 0.433 0.140 0.000 0.000 ©.000 4784
1934 0.000 0.000 0.l188 0.416 0.000 -0.047 ©O.652 0.307 0.095 0.000 0.000 0.000 4z40
1985 0.000 0.000 0.174 0.42Z8 0.16% 0.12% 0_68z 0.115 0.330 0.000 0.000 ©.000 E3E6
193¢ 0.000 0.000 0.174 0.4ZZ 0.000 0.037 ©0.750 0.638 0.000 0.000 0.000 0.000 EE33
137 0.000 0.000 0.174 0.441 0.200 -0.061 1.00l 0.507 0.020 0.000 0.000 0.000 E0E1
1938 0.000 0.000 0.174 0.436 0.267 0.176 0O_E62 0.435 0.1%1 0.000 0.000 ©.000 £091
1988 0.000 0.000 0.174 0.416 0.000 O0.2<44 0000 0.Z1E 0.343 0.000 0.000 ©0.000 3641
2000 0000 0.000 0.174 0.425  0.15¢ 0.2Z00 0.4%2 0.347 0.108 0.000 0.000 0.000 £133
2001 ©0.000 0.000 0.174 0.440 0.230 0.063 0_E41 0.682 0.295 0.000 0.000 0.000 £428
200z  0.000 0.000 0.174 0.445 0.340 0.660 1.03Z 0.318 0.053 0.000 0.000 0.000 5003
Z002 0.000 0.000 0.174 0.44% 0.146 0.383 1.06l 0.640 0.2Z77 0.000 0.000 0.000 BZI6
2004 0.000 0.000 0.174 0.441 0.267 0.457 0_ES4 0,339 0.ZEL  0.000 0.000 0.000 ETEZ
TOTAL 140903
MIN ©0.000 0.000 0.08l1 0.3  0.000 -0.065 0.000 0.000 ©.000 0.000 0.000 0.000 3641
Ma¥  0.000 0.000 0.174 0.44% 0.340 0.731 1.0l 0.698 0.357 0.000 0.000 0.000 140303
MEAN 0.000 0.000 ©0.14%9 0.405 0.146 0.2Z54 0.660 0.406 0.147 0.000 0.000 0.000 11593
05FD001.NAT.xls
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Table D4: Battle River near the Saskatchewan Border (JOSFE004)
Historic Water Use from 1980 to 2004 (m®/s)

TELE JAN FEE MALE ALPR MAT JUH JUL ATIG SEP ocT Novw DEC ANN WOL
fou. dam)

1920 0.3%3  0.3328 0.E20 1.617 0.28% 0.41Z z.111 l.015 0.82% 0.01% 0O.2LE 0.489 EEBEE
1281 O0.El3 0.316 1.7865 1.339 0.3%5 1.:284 1.839 l.5686 0.434 0.154 0O.z245 0.317 27Tie
1988 0O_E6Z 0.Z66 0.581 5E_3Ee 1.807 -2.601 -0.545 0.827 0.631 0.14FZ 0.035 0.0z0 17724
1983 0,008 0.0z5 1.243 3.083 l.g4z -0.13%9 Z2.131 l.&640 0.687 0.08% 0,185 0.Z05 £a403
1984 0.1%1 0.Z1%8 1.511 Z.308 0.949 0.348 Z_.E48 l.406 0.61% 0.338 0.387 0.324 2870z
1288 0.183z 0.40Z2 1.5329 1.7%1 -0.71L5 -0_.Z&8 z.0l% 0.74z 0.22% 0.02% 0O.zz20 0. 3326 171596
1286 0.Z46 0.246 Z2.113 2.187 0.els 0.037 0.3z3 1.74% 0.45% 0.2Z08 0.2:21 0.213 4337
1287  0.1e0  0.14Z 1.372 3.0E32 l.922 0.74%2 1636 0.217 0.2L5Z -0.074 0O.&gl 0. 540 Z92320
1288 O0.1&5 0.105 1.314 3,347 l.654 -0.1:24 1.831 0.373 0.438 0.10&6 0,183 0. o087 Z&719
1985 0.002  0.141 1.E72 4. 742 E.EZ2 -0.540 1.449 l.202 0.972 0.EZ46 0.48E 0.E501 23788
1330 0.EE7  0.165 £.1535 3.617 1.17% -0.314 0.38% 0.255 1.133 0.Z0% 0.180 0. 1ld44 ZEE43
1951 0.10z 0.181 1.680 4_ 763 1.545 -0.945 z.087 1.301 0O.50Z -0.034 0O.11& 0.186 30E51
1998 0.E74  0.41:z £.332 3.613 O.88z 0,329 1.735 l.634 0.404 -0.233 0.18%8 0.352 3le30
1233 0.Z6l 0.1l4e Z.558 4388 1.387 -0.283 1.124 1.374 0.541 -0.007 0,313 0.441 3E535
1294 0O.E&z 0.01E Z.114 4. 13& 1.260 -0.&65% Z.0EE l.486 0.6&7 -0.12Z0 0O.Z6g 0.lEE 2111kt
1335 0.0%1  0.140 Z.1584 3.717 1.356 -0.240 1.883 0.3 1.04Z -0.138 0.0&7 0.137 ZI3EE
1956  0.140 0,144 Z.EEZ 4_E43 1.E35 -0.7&3 1.6EL1 l.21% 0.270 -0.15%0 0O.1c4 0. 1l4¢& 20200
1237  0.1&7  0.287 1.E2683 4.412 1.265 -0.337 z.539 l.683 0.757 -0.1l&84 0.031 0.1z3 33498
1952 0_180 0,286 1.E512 4. 024 1l.941 0.2Z4 2.ETL E.E48  0.701 -0.EZ09 0O.1l42 0.1l&4 29174
1993 0,136 0.15%9 1.5939 5.714 Z.966 0.088 1.2EE l.g06 0.710 0.020 0,115 0,19z 38131
Z000  0O_.154 0.143 Z.011 3.3897 1.500 0O.003 1.83E l.816 O.&L5EZ -0.Z07 0.070 o.177 30016
Z001 0,136 0.10& 1.Z248 3.61l4 1.5%5 -0.350 1.469 £.112 0.85Z -0.175 0.017 0. 208 2861
2002 0,131 0.013 0.351 5.174 3.Z60  1.03Z £.3358 1.118 0.3ed4 -0.175 -0.07% -0.003 37Z44
Z003  0.000  0.048 1.37& E_9E3 E.Eg0 -0.08L% Z.360 l.eg8 0.8l -0.lg0 -0.110 0.0z3 29721
Z004  0.0%7  0.118 1.414 3.373 1.457 0.41e 1.303 0.772 0.587 0.0&Z5 0.383 0.458 27453
Z00&  0.027 paacic]
TOTAL (1380 - ZOOE) 7445391

MIMN, Mix, MEAN FROM 1230 TO Z004 TOTAL (1280 — Z004) 744458

MIN 0Q.000 0,013 0.Zz20 1.61l7 -0.71L -2.601 -0.54% 0.74z 0.323% -0.F32 -0.110 -0.002 171596
M 0.39%3 0,412 Z.558 5.38% 3.Z60  1.:284 S3.Z71 £.548 1.133 0.338 0.e8s8l 0. 540 33731
MEAN 0.1&2 0.123 1.621 3.7EE l1.E05 -0.11% 1.748 l.268 0.62% -0.012 0O.12%9 0. 2326 Za77e

05FE004.NAT.3.xls
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Table D5: Battle River Basin Uses at the Sask-Alberta Border (dam®)

Type of Use

(T1L+TE4173)
At.co Power Beservoir

Pipestone Creek at Coal Lake

Manjicipal
Balance of Project Uses

Average Antmal Uses at Sask/ 4B Border

Mote:

included to balance with total basin Uses

05FE004.NAT.3.xls

Total

Baszin Uses

Total Use=s Uses for 1980 to
(1280-2004)  Jan 005 Jarn 2005
fou. dam) | (o dam) (o, dam)
123,162 ZZ 123,183
153,508 189 153,694
-10,001 17 -9,985
407,793 £ 407,798
7dd 458 Jascic] Tdd 591

Appendix

Beference
=- 7, Table G&
<- H, Tahle HE&
<— F, Tahle FZZ
<= D, Tahle D7
=<— D, Tahle D4

Uses for Jan 2005 reflect a Trawel Time Adjustment at the Sask-AF Border

Average
Anrtual Use
(1980-Z004)

(o, dam)

TTEE
&140
-400
1631E

29,778

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

TOTAL TISES EBATTLE RIVER EBASTM WATER DEMAMND MNODES (EXCEL FILE)
SPECIFIC GROUPR (1980-Z004) OSFAOOLl.1.xl=s OEFROLlZ. Z.xls OEFAOZ1l.3.xls OEFCOO0l.4.xls FOR.RES.S_xls OSFDOOLl.&.xls OLSFEOCO4.7.xls OEFEOOL.S.xls
(EXCEL FILE) (ou.m) focu.m) focu.m) (ou.m) (oumw) (cum) fou.m) fou.m) (o)
AGGWSH.Z_xls EE7,310 355,230 a 17,0858 185,025 a 1] o a
CROP_ZA_ xls| 245,105,299 13,302,821 0 11,327,992 10,251,306 26,533,202 119,080,285 64,569,693 0
CROP_ZE._xl= 1,680,231 199,678 ] i 1,048,696 223,554 i Z08, 504 ]
STCEWT.Z.xls 100,033,780 13,871,150 o z0,764, 200 7Z6, 600 5,793,505 15,081,945 43,647,300 169,080
SNOW.ICE.Z.xl= 8,1e0 u] u] u] u] u] u] 8,150 u]
FIZHERY.ZA xl=s £, 700 1] a 2,700 1] Z,.000 1] 1) a
FISHERY.ZE.xls 1,888,290 ZE0, 206 0 19,876 il 10,744 1,150,728 456,737 0
WTLNDS_Z_xls 254, 806 294 206 a 1] 1] a 1] o a
WTLNDE ZE_xls| 31,218,079 1,737,916 ] 45,356 z,116,232 Z,624 626 5,610,324 17,293,390 1,587,234
INJECTH.Z.xls 19,650,303 o o 14,409,247 552,199 o o 4,678,663 o
OTHER. Z.xl=s 8,41F,300 8,326,000 u] u] 86,300 u] u] u} u]
SUE-TOTAL 409,554,763 39,037,807 0 46,790,425 15,016,358 35,187,430 140,903,282 130,862,647 1,756,314
Table D& -= 407,737,943 SUBTOTAL LEZZ OSFEOOL1.8
COAL. LAKE.USES Z.xl=s 193,183,283 u] u] 193,183,282 u] u] u] u} u]
FORESTEURG. EES USES.Z_xls 152,694,000 u] u] u] u] 153,654 000 u] u} u]
Urban.Uses.3.xls  -9,984,684 -8,163, 608 0 -21,719, 443 9,996,962 -1E,036,221 0 24,927,633 0
TOTAL 746,446,863 a0,5874,202 ] z18,254,265 ZE5,013,320 173,545,200 140,903,282 155,800,280 1,756,314
744,690,545 TOTAL LESS OSFEOOLl.2
Summary.2.xls
Note: Uses at Node 05FA012.2 included in Coal Lake Analysis (Refer to Section 2.2.2)
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Appendix E: Battle River Basin Natural Flows (1980-2004)

Table E1: Battle River near Ponoka (BO5FAQ001)

Historic Natural Flow from 1980 to 2004 (m/s)

TEAR JAN FEE MAR APR MaY I JUL UG SED ocT MOV DEC ANN VOL
fou. dam)
1930 0.134 0.092 0.057 E5.409 0.932 2.953 3.674 2.508 3.474 1.794 1.355 0.687 60157
1981 ©0_E83 0.439 4.633 £.440 3.635 Z.10FZ 5. 229 13.68% Z.E30 Z.735 Z_E85 £.091  11339%
1282 1.416 0.498 0.600 19.8E% ©.720 Z.E504 16_E45 3.534 3110 Z2.7E3 1.788 1.232  16EZls
1983 0.933 0.378 Z.525 10.104 3.383 1.750 €.084 0.96Z 0.254 0.344 0_423 0.138 73622
1984 0_.206 0.304 1.632 2.327 1.866 2.07% 0.183 0.113 1.2E3 O0.8B1 O0.667 0.407 33895
1985 031 0.231 2.562 16.345% 3.251 O0.885 0_29%: 0.501 O0.EE3  0.403 0.49%3% 0.1:88 68133
1986 0.2z 0.21% E.444 2.51% ©.781 1.354 10415 3.785 O0.§72 Z2.077 O0.935F 0.GZE 98744
19287 0.350 0.323 0.565 8.07% 3.637 1.506 0.752 E2.268 1.507 O0.65% 0.846 0.ZES EEELE
1988 0.065 0.080 O0.789 1.357 (0.515 1.304 E5_760 1.471 0.911 O0.575 O0_553 0.344 36176
19285 0.1%% 0.127 0.276 14.014 4.501 1.521 1.0l8 0.908 0.717 0.545 1.021 0.548 67550
1980 0.4zl 0.E24 4.459 9.77Z 5.2Z76 1Z.830 36.074 4.341 Z_138 1.656 0_465 0.Z6d4  Z0OE4E66
1931 0_.24% 0.433 1.323 10.706 ©.171 &.338 £_E73 3.047 1.13% 1.062 0.740 0.476 111432
1932 0.4z4 0.500 7.44Z 3.917 3.3596 3.2Z36 1.05lL 0.547 0.408 0.304 0_363 0.Z08 57510
1933 0.1%z 0.214 E.085 4.631 2.193 O0.2E7 0O_65E7 0.3E7 O0.42% O0.2ZEE 0.336 0.223 39117
1934 0_23z 0.2Z6 3.182 3.z11 1.415 1.403 0_.92z% 0.453 0.533 0.4Z1 0.Z243 0.150 32679
1985 ©0.133% 0.11% 1.532 1.2E8 0.88% O0.48% 0_.808 0.924 0.E00 0.6l 0326 0.22d 20649
193¢ 0.255 0.8l 1.z82 §.770 Z2.672 2.451 3_235 2.106 0.4l O0.6l8 0.475 0.317 £0273
1987 0.2E2 0.E7E 0.983 12.10% 3.08% 4.47% 1.720 0.9l 1.414 1.137 0737 0.3E3 71829
1938 0.343 0.325 1.527 1.911 0.946 0.361 &_.335 0.440 0.490 0.635 0.376 0.213 36888
1988 ©0_187 O0.E70 0.735 15.55% 4.657 0.621 14008 3.007 O0.751 0.43% 0_6l18 0.307 10B9EZ
2000 0254 0.223  1.446 3.045 2.E70  3.751 11353 3.2E3  0.985 O0.725 0.475 0.299 75389
Zo0l 031 0.2Z3 0.665  1.1E6 0.971 0.786 1.164 3.635 0.344 O0.31% 0.470 0.4Z0 27914
200z 0.135  0.137 0.2%1 6.134 Z.386 0.001 0O_186 0.Z13 0.097 -0.001 0.160 0.123 ZE2ZT
003 0O.053 0.053 0.341 16.62Z 4.365 0.305 0_241 0.l44 0.105 0.0Z8 0.152 0.070 EE705
2004 0.045 0.042 0.318  1.2Z0  0.740 0.444 0708 0.613 0.264 0.3E6 0.33F 0.176 13808
MIN ©0.045 0.04Z 0.087 1.1E6 O0.E1F 0.001 0.18% 0.113 ©0.087 -0.001 O0.1EZ 0.070 13808
Ma¥  1.416 0.5978 7.442 15.852 £_78l 12830 36.074 13.682 3.474 2.7E3 2.58E  2.091 206466
MEAN 0.319 0.27% 1.989 7.303 3.3F1 £.787 5.480 Z.150 1.0l 0.86% O0.678 0.413 £8840
05FAO001.NAT.xIs
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Table E2: Pipestone Creek near Wetaskiwin (BO5FA012)
Historic Natural Flow from 1980 to 2004 (m?/s)

TEAR JAN FEE MAR APR MAT JUN JUL AU SEP acT Now LEC ANN WOL
{ou. dam)

1380 0.119 o.ove 0.ooz E.7EE o.730 0,714 1.251 1.245 3,353  1.30%9 1.19%9 0. 5920 42831
1381 0.034 0.026 3.338 Z.138 0.740 0,345 0.251 1.230 0.234 0.077 0.151 0.122 z3009
138z 0.111 0.032 0.0an 9.504 5.865 Zz.0z7 L.Z2Z26 0.543 0.212 0.z248 0.141 0.10% &3228
1383 0.0583 0.104 0.517 E.1l38 o.777  l.065 7.436 0.261 0.0Z& 0.0328 0.048 0.0z21 41176
1384 0_.037 0.05z 0.31k 1.544 0.238 0.724 0.110 0.0Z1 0.23% 0.147 0.1z0 0.a7z 1107E
1985 0_.0Z2& 0.019 1.533 1Z.0%99 l.405 0,087 0.152 0.05F  0.02% 0.040 0.041 0.01& 40504
1386 0_022 0.0z0 Z.8E55 1. &40 2.356% 0,357 0.E53232 0.56% 0.02& 0,226 o.o82 0.050 23457
1387 0.014 0.013 0.131 4003 0.871 0.141 0.043 0.11% 0.087 0.018 0.035 0.0a10 13534
1388 0.003 0.00z 0.043 0.7z2k 0.075 0.041 0.1l0& 0.0%2 0.03& 0.0ZE8 0.0z3 0.014 3083
1389 0._0Z24 0.01k% 0.0z7 4. 440 1.151 0,341 0.434 0.0%& 0.0%2 0.108 0.1zz2 0.066& 18030
1320 0_00k& 0.003z 1.7E5E 7.638 1.87% 1.303 2.314 0.840 0.03& 0.010 0.00& 0.003z E245E
1921 0.01z2 0.ozz 0.&30 7.097 Z.675L 0,820 3.36E 0.358 0.057 0,052 0.039 0.0zk5 388585
1332 0.055 0.0&63 4.613 Z2.91% 0.&62% 0.321 0.o73 0.045 0.01& 0.07& 0.047 0.0z7? 23513
1393 0.022 0.0z25 1.480 4. 144 0.26% 0.166 0.10% 0.03% 0.015 0.063 0.03% 0.0z26 16748
1324 0._.034 0.033 0.7&87 1.71% o.a7z 0.Z10 0.517 0.145 0.11&5 0.0z27 0.036 0.0z2E2 717
1325 0.010 0.002 0.E8E5E 0.340 0.0s0  0.082 0.aveE 0.04% 0.0Z1 0.08Z 0.0zk& 0.017 EOl3
1995 0.014 0.01k% 0.69% E.EBL l.190 0,345 0.3869 0.8 0.01& 0.029 0.0z6 0.017 944
1327 0017 0.012 0.192&¢ 10.87E l.572 Z.367 1.414 O.47&  0.114 0.051 0.051 0.0z4 448665
1338 0.01% 0.017 0.203 1.304 0.105 0.81z2 4.140 0.074 0.01% 0.041 0.0z0 0.011 17141
1339 0.013 0.01%2 0.031 9.85EF 3.321 0.E886 1.333 0.537 0.068 0.01& 0.043 0.0z 43121
Z00o  o.0av 0.00k% 0.045 1.18% 0.156 0.42ZF 0.354 0.23% 0.032Z 0.01Z 0.01z 0.00s &4387
Z001 0.0Z9 0.0z0 0.00g 0.&586 0.1z 0.11% 0.134 0.243 0.041 0.0zZ0 0.043 0.038 IEEE
zZ0o0z 0.039 0.039 0. o000 Z.17E o.2z7 0,077 0.0&8E& 0.023 0.01% 0.008%2 0.045 0.03k5 q0e0
E003  0.021 0.0zl 0.057 4,030 1.330 0,114 0.7 0.033 0.051 0,003 0.o0s0 0.ozg 152532
Z004 0O_.004 0.004 0.00z 0.&0%3 0.0z 0.063 0.17& 0.063 0.01% 0.045 0.03%2 0.017 744
MIN 0.003 0.00z 0. 000 0. 586 0.0z 0.041 0.043 0.0Z1 0.01% 0.003 0.00& 0.00z z,744
MAX  0.11%2 0.104 4.613 1Z.0%29 LE.885L  Z.387 9.314 1.&45 3.3E5% 1.30%9 1.15%2 0. 520 63,298

MEAN 0.03Z 0.027 0.800 4.293 1.118 0.554 1.512 0.307 0.199 0.111 0.100 0.055 23,945
05FA012.NAT.2.xls
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Table E3: Ribstone Creek near Edgerton (BO5FD001)

March to October Historic Natural Flow from 1980 to 2004 (m®/s)

TEAR JAN FEE MAR LPR MAY Jum JUL LUG SEP 0cT OV DEC ANN VOL
fou. dam)

12:0 - - 0.081 0.434 0.187 0.42F 1.301 ©0.401 0.170 0.0B§ - - -
19381 - - 0.l0% ©0.3%z 0.597 1.754 1.065 0.732 0.11% 0.000 @ - - -
198z - - 0.081 0.41F 0.0B0 0.7 0_.3%% 0.3E5 0.191 0.0 - - -
19a3 - - 0.081  0.36% 0.176 0.358 4252 2.382  0.284 0.024 - - -
1984 - - 0.090 ©0.45% 0.164 1.857 1.684 D0.636 0.048 0.033 - - -
19385 - - 0.l3z 1.771 3.846 Z2.138 1.388 0.175 O0.1E6 O0.1%5 - - -
1938 - - 0.1%z 0.337 0.Z8E 0.783 0.9%1® 0.938 0.077 0.llz - - -
12387 - - 0.087 1.014 1.E24 1.E2é 1.433 0.687 O0.531 0.l83 - - -
REE] - - 0.131 0.42z5 0.479 0.437 1,152 ©0.311 0.001 0.0l1 - - -
lass - - 0.l65 0.437 0.E21 1.657 0O.862Z 0.367 0.142Z 0.000 @ - - -
1230 - - 0.170 0.42z% 0.733 O0.5EE  0.750 0.730 0.455 0.008 @ - - -
1991 - - 0.175 ©0.42z1 0.714 0.580 ©0.915 0.268 0.160 0.000 - - -
193z - - 0.l68 0.42z7 0.021 1.233 0.652 0.557 0.002 0.000 @ - - -
1933 - - 0.l68 0.4Z1 0.098 0.447 1.456 0.945 0.Zl1 0.008 - - -
1934 - - 0.181 0.416 0.363 1.38F 1.244 0.435 O0.128 0.006 - - -
1935 - - 0.1%% 0.471 1.411 0.%48 0.70L ©0.1%0 0.361 0.003 - - -
lasg - - 0.174 0.42Z8% 0.Z23 1.08%2 1.E70 1.1l 0.187 0.048 - - -
1937 - - 0.l81 0.604 4,113 1.203 1.720 0.578 0.03% 0.036 @ - - -
lass - - 0.l8% 0.4EF 0.2Z86 0.17% 0_E86 0.435 0.181 0.000 - - -
1933 - - 0.174 0.418 0.018 0.309 0.148 0.303 0.348 0.000 - - -
z00o - - 0.187 0.436 0.287 0.474 0_.73Z 0.406 0.24% 0.021 - - -
2001 - - 0.176 0.514 0.350 0.407 0.678 0.684 0.295 0.000 - - -
zooz - - 0.174 0.450 0.348 0.66Zz 1.03z 0.318 O0.053 0.000 - - -
z003 - - 0.176 0.460 0.1E% 0.387 1.2z 0.640 0.277 0.000 @ - - -
z004 - - 0.174 0.441 0.2Z73 0.663 0_837 0.387 0.2% 0.l03 - - -
MIN - - 0.081  0.337  0.018 0.17% 0.148 ©0.175 0.00L 0.000 - - -
MaX - - 0.1%3  1.771 4.113 Z2.138 4_2EF £.38F O0.E31 0.185 - - -
MEAN - - 0.1EE  0.51% 0.689 0.857 1.148 0.601 0.199 0.034 - - -

05FDO001.NAT.xls
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Table E4: Battle River near the Saskatchewan Border (BO5FE004)

Historic Natural Flow from 1980 to 2004 (m%/s)

TEAR JAN FEE MAE AFE MAY JUH JUL ATIG SEP OcT HOW DEC  ANN WOL
fou. dam)
1980 0.95%9 0.720 0.774 25.272 lZ.806 &.223 11.501 7.705 S.372 10.904 7.172 3.472 255230
1981 £.101 1.§95 10.057 £4.0lf 9.226 §.24Z  5.017  7.100 10.877 5.2Z05 4.123 Z.694 237954
1982 1.667 1.666 1.816 14.051 49.191 1Z_ 167 23.147 25.753 9_E57 7_327 4.980 Z.808 408816
1983 £.266 1.887 5.670 30.000 LlE.673 7.883 G52.677 l4.482 5.351 z.916 2.577 1.958 387536
1984 1.191 1.404 4.406 16.480 &.112 &£.410 5.220 2.381 2.098 7.470 1.301 1.134 133033
1985 1.01% 0.925  &.246 E£7.934 30.027 7.227  4.387 £2.299 2.03% 1.557 0.661 0.65% 201850
1986 0.705 0.79% 13.155 30.2%0 12.132 11.27z ©.754 13.702 6.315 ©5.61% 3.84% Z.098 286431
1987 1.42% 1.428% 2.4E50 42.905 15.068 E£.972  4.950 4.397 £.242 3.307 Z.780 1.530  Z24494E
1988 0.43%4 0.389% 2.830 11.854 5.051 1.697 4.5l6 Z.404 1.726 1.501 1.18% 0.775 90582
1989 0.55% 0.527 1.656 Z20.05E l&.760 7.146 &£.926 2.304 2.352 1.404 1.475 1.575  16E832S
1990 1.335 0.747 10.530 45.283 1&6.076 14854 35.188 33.395 7.824 3.990 Z.286 1.304 459439
1991 0.675 1.007 2.037 19.997 71.606 17_455 14.755 10.749 7.671 4.056 2_224 1.930 64775
1992 1.605 1.492 14.190 27.403 10.932 &.87¢  4.441 2.530 0.830 0.53% 0.941 0.909 191315
1993 0.766 0.647 5.129 35.2z5 L1z2.497 3.921 7.469 9.546 =2.094 1.095 1.327 1.219 Zlz9es
1994 1.0l1% 0.788 11.923 22.E02  B.674 7.925  L5.976¢ 2.089 1.572 1.594 1.541 0.897 177599
1995 0.764 O0.787 §.038 l4.zl0 7.316 Z.773 3.306 3.0l0 2.370 0.723 O0.74% 0.638 11773%
199¢ 0.773 0.784 2.841 30.394 23,157 15.588 15.&651 £.937 3.777 Z.53% Z.179 1.720  Z28EE73
1997 1l.22z 1.215 5.1%0 E1.&5f 35.54% 13.853 14.88% 6.174 S5.054 2.l44 1.894 1.31s 371509
1992 1.047 1.463 2.8E1 10.211 5.285 1.428 9.325 7.915 1.914 1.284 1.286 0.91% 118351
1993 0.531 0.777 2.852 26.02Z2 35.372 g§.728 21.077 15.338 S.210 2.895 Z.201 1.885 335073
7000 0.891 0753 2.383 13.512 £.090 4.514 &.839 10.275 9.510 5.024 Z.968 1.454 177599
2001 0.922 0.646 2.8l1 9.151 3.588 l.964  £.902 3.215  2.037 1.095 0.655  0.728 77994
Z00Z 0.465 0.357 1.29%¢ 7.266 ll.26% 3.847 Z.865 l.609 O0.586 0.374 O0_383 0.330 g0913
Z00% 0.042Z 0.078 2.625 lE.660 ZE6.782 £.346  4.132 2.449 1.52E 0.374 0.286 0.325 162890
ZO04 0.316 0.l143 2.051 7.357 Z.804 1.505  3.92z5 l.445 1.447 0.560 0.%92% 1.078 62104
MIN 0O.042Z 0.07% 0.774 7.266 £.804 1.428% £.865 1l.445 0.586 0.374 O0_Z85 0.325 E2104
Ma¥ Z.266 1.895 14.190 E57.934 49.191 15_588 E52_ 677 32.396 10.877 10.904 7.172 3.472 459439
MEAN 0.991 0.935 5.195 24_38% 15.285 7.232 11.233 G§.045 4_41F 2.820 2.078 1.4l6 224235
05FE004.NAT.3.xls
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Table E5: Pipestone Creek at Coal Lake Inlet - Project
Historic Natural Flow from 1980 to 2004 (m?/s)

TELE JAN FEE MALE ALPR MAT JUH JUL ATIG SEP ocT Novw DEC ANN WOL
fou. dam)

1920 0.134 0.088 0.00z2 &_ElE o.227 0.80%9 l.4le l.40% 32.802 1.4832 1.3&t2 0.8&88 42491
1281 0.03% 0.0z3 3.779 Z.4Z1 0.838 0.330 0254 l.3%z 0.265 0.087 0,171 0.138 Z&0439
1988 0O.1F6 0.044 0o.000 1o0.7&0 G.640 E_Z95 5917 0o.&615 0.z41 0.Z80 0O.1&k%3 0.115 71880
1983 0.1l 0.118 0.585 5.8l5 O.280 1.:20& 8.487 0.2%¢ 0.02% 0.043 0.05Z2 0.0z4 45617
1984 0.042Z 0.060 1.036 1.748 0.Z89 0.8Z0 0_124 0.023 0.271 0.lsa 0.136 0.083 1EE3E
1228 0,030 0.0zl 1.725 13.632 1.520 0.0%% 0.123 0.0z 0.044 0.045 0.04& 0.017 45287
1286 0.0E5 0.023 3.E33 1.887 Z.682 0,405 0.6e7& 0.e45 0.0Z% 0.Z87 0.101 0.0587 ZEEET
1227 0.0le 0.01E 0.l42 4_ L33 0.g47 0.1g0 O.0EE 0.1z7 0.0%% 0.0Z0 0,029 0.01z2 LE2EZ
1288 0,003  0.003 0.0585 0.8EZ1 0.085 0,047 0.1z0 0.08% 0.041 0.028 0.0Z2& 0.01& 3430
19853  0_0&7  0.017 0.0z20 E.DEe l.202 0,386 0492 0.10% 0.104 0.1l 0.129 0.075 E0421
1230 0.00& 0.003 1.3868 8.648 1.788 1.475 10,545 0.%51 0.040 0.0l 0.00& 0. 004 BT3EL
1951 0.0l15 0.0zZ6 0.E81 8.035 3.029 0.9Z8 3806 0.416 0.0&85 0.086 O.044 0.0z8 43330
1998 0.06z  0.071 L.EE3 3.304 0.71z 0.354 o.0g3 0.052 0.0l 0.085 0,053 0.031 ZEEEL
1293 0.0EZ5 0.0z8 l.678 4 632 0.304 0O.188 0.123 0.043 0.017 0.07v1 0.044 0.0z9 13358
1294  0.03% 0.028 0.288 1.945 o.ogz 0.227 0_E2& 0.1lg5 0.120 0.021 0.041 0,025 llo01
1335 0.011 0.010 0.625 1.064 0.08s 0.100 0.085 0.054 0.024 0.070 0O.0Z8 0.01% Le7e
195%& 0.0le 0.017 0.7832 E.9Lte 1.247 0.39&2 0.417 0.220 0.012 0.044 O0_0Z9 0.01%9 EEST7T
1237  0.0&Z0  0.0zz 0.2z 12.308 1.781 E.680 1.&01 0.53% 0.12% 0.070 0,057 0.oz7 L0785
1952 O0.0Z0 0.01% 0.E20 1.476 0.112 0O.520 4 &237 0o.024 0O.0Z0 0.04& O0.0ZE 0.013 13407
1993 0.01l5 0.0zz 0.036 11.154 3.760  0.663 £.185 o.e08 0.077 0.01% 0.049 0.0z4 43220
Z000  0.008 0,006 0o.051 1.340 o.177 0.478 o._400 0.70 0.036 0.013 0.014 o.oo09 7344
Z001  0.033  0.0z3 0.0o0z 0.664 0.140 0.131 0.151 0.275 0.047 0.022 0.049 0.043 41465
2002 0,044 0,044 0. 000 Z.460 l.04% 0,087 0.073 0.037 0.0ZZ 0.00% 0,052 0. 040 10E587
Z003 0.024 0.0z4 0.07& 4_E&3 l.E05 0129 o.0gg 0.027 0,057 0.002 0,062 0.021 17Ze8
Z004  0.005  0.004 0.0o0z 0.633 0.025 0.07E 0,133 o.o07z 0.013 0.051 0,037 0.01% 3107

MIN 0.003 0,003 0. 000 0.664 O.0z5 0,047 0.085 0.023 0.013 0.003 0,008 0. 004 3107

Ma  0.1324 0_.118 L EEZ 13.6938 G.640  F_680 10,545 l.40% 3.803 1.483 1.3&58 0.&&68 71880

MEAN 0.036 0.031 0.906 4.860 1.266 0.627 1.71Z 0.348 0.226 0.126 0.113 0.083 27110
COAL.LAKE.USES.2 xls
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Appendix F:  Battle River Basin Urban Use (1980-2004)

Table F1: Battle River Basin Urban Licenses

Community Bize Location EDA/GDA MNode Quantity Lic Use 2004 Use Location Water Source
Alliance Village 1E5-40-13-T4 EDA OEFEQQ4 74 10 29 EDA Battle Piver
Alliance Village 1&5-40-13-Tr4 EDA OEFEOO4 4z 4z EDA Groundwat er
Amisk Village Z6-41-8-W4 GDA £3 £ ZEZ GDa Groundwater
Bawlf Tillage 31-45-17-Tr4 GLA 54 11 44 GLni Groundwater
Bittern Lake Village 2E-46-21-Trd GDA 47 47 15 GDa Groundwater
Eotha Village E33-38-18-T4 EDA FOR. RES z1 EDA Stettler
Camrose Cicy 45, 47-Z0-T4 EDA QEFCO0OL 2084 LEE z17¢ EDA Driedmeat Lake
Camrose City 46, 47-20-Trd ELA O5FCO01 185 185 ED& Camrose Creek
Castor Towm 2E-37-14-T4 EDA OEFEQQ4 z47 21 le3 EDA Castor Creck
Chanwrin Tillage F-d3-1-T4 GDA =0 &0 75 GDua Groundwater
Coronation T ot 13-36-11-Tr4 EDA OSFDOOL 24Z =] 127 ED2 Groundwater
Czar Village Z0-40-5-T4 ED A OEFDO0OL EDR Groundwater
Daysland Tonm S-4E5-16-W4 GLA 167 33 101 GLni Groundwater
Donalda Village E-4Z-18-W4 ED A FOR.RES £33 23 EDR Groundwater
Edberg Village 14-44-70-T14 EDA OEFCOOL 18 16 11 EDA Groundwat er
Edgerton Village 1-44-4-T14 ED A OEFEOC4 43 Z6& 28 EDR Groundwater
Ferintosh Tillage F-dd-F1-Trd ELA FOR.RES 31 & 1z ED& Little EBEeaver River
Ferintosh Village J-44-71-Tr4 ED A FOR.RES 15 15 1z EDR Groundwater
Forestburg Tillage Z-d47-15-Tr4 GLA 178 178 GLni Groundwater
Gadsby Village Z27-38-17-T4 EDA FOR.RES 1z EDA Stettler
Galahad Village 10-41-14-Trd GDA 43 9 ZEZ GDa Groundwater
Halkirk Village Z24-38-16-T4 EDA OEFEOO4 zl 4 14 EDA Groundwat er
Hardisty Tonm E-43-9-T4 ED A OEFEOC4 23 Z0 174 EDR Groundwater
Hay Lakes Tillage E—-d49-71-Trd GLA 88 z9 &1l GLni Camrose Creek
Heisler Village £-43-15-Tr4 GDA a7 a7 21 GDa Groundwater
Hughenden Tillage g-41-7-Tr4 GLA 53 [=3<] 33 GLni Groundwater
Irma Village Z7-45-0-Tr4 EDA OEFEQQ4 148 20 43 EDA Groundwat er
Eillam T o 17-44-13-Tr4 EDA OEFEOO4 z1l4 zl4 183 EDA Groundwat er
Lacombe Towm 20-40-Z6-T4 EDA OEFAQOL Za0k l4s0 1117 EDA Groundwat er
Lougheed Tillage 33-43-11-Tr4 GLA BE =354 70 GLni Groundwater
Millet T o BE-47-F4-T4 EDA OEFAOZL =13 17 £34 EDA Groundwat er
New Norway Village 11-45-Z1-Tr4 GDA 43 10 =3 GDa Groundwater
Paradise VWalley Willage E—d7—-7-Tl4 GLA 37 7 =7 GLni Groundwater
Ponoka Towm d-43-Z5-T4 EDA OEFAQZL 1e47 475 239 EDA Groundwat er
Bosalind Tillage 17-44-17-Tr4 GLA 41 20 pagc] GLni Groundwater
Samszon 137 Indian Reserve  13-44-Z24-T4 EDA OEFAQZL 4Z3 4Z3 EDA Groundwat er
Samson 1374 Indian Reserwe 4-44-74-Tr4 EDA OEFAOZL ED2 Groundwater
Sedyewick Tonm S-44-1F-Tr4 GDA 227 Z2z27 1z4 GDa Groundwater
Stettler T o E-33-19-Tr4 EDA FOR. RES 1700 =40 287 EDA Ped Deesr River
Strome Village Z23-44-15-Trd GDA 74 15 a4 GDa Groundwater
Teteran Tillage 17-35-8-Tr4 GLA 47 ] 50 GLni Groundwater
Viking T o B3E-47-13-T4 GDA 548 1&2 GDna Iron Creek
Wainwright Towm 21l-44-5-T4 EDA OEFEQQ4 17ze 133 294 EDA Battle Piver
Wainwright CFE Military Area @ 42-45 5-9,TM4 EDA OEFEOO4 E0zo 1004 EDA Battle Biver
Wetaskivin Cicy ld-d46-Z4-T4 EDA OEFAQZL Z457 &l? 1247 EDA Coal Lake
WMetashkiwin City 14-46-F4-T4 EDA OEFAOZL 1683 33 EDA Groundwat er
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
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Figure F1: Battle River Basin Urban Return Flows Identified by AE

-
“FAX To:

Terry Chamulak, P.Eng,

Seniar Hydrologist, Basin Operations
Saskatchewan Watershed Authority
111 Fairford St. E.

Moose Jaw, SK

SeH 7X9

ph. (306) 694-3746
fax. (306) 694-3944

FROM:

Doug Thrussell
Water Resource Planner
Alberta Environment, Red Deer, Alberta

Ph: (403) 340-4854 -
FAX: (403) 340-7662

Item#3 Outlet rating curve and/or table for Forestburg Reservoir

Item #7 Wetaskiwin wastewater is rcturned to Pipestone Creek below Coal Lake

i H 44
- B-07-2805 16:57 FROM: T0:386 654 39
|

P.171

Ttem #8 The following Towns and Villages have significant discharge to the Battle River,

or a tributary with a high likely hood of the dischar ge being recorded at a WSC gauging
station, Blackfalds, Lacombe Ponoka, Wetaskiwin, Camrose, Stettier, Killam,

Sedgewick, Hardisty, Castor, Coronation .

. Jtem #11 Licence ID# 28401 is a gravel washing licence and as such has no consumptive

“value due to iis proximty 1o the river

. Item #12 ldentified as item 4.2,12 in the Saskatchewan Methodology Report, it is an
active licence for snowmaking and supporting infrastructure has been built 50-dam3

consumptive use component
More later. .. Will phone you as soon as I FAX this.

Total pages sent including cover; 01
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Table F2: Urban Surface Water Licenses within the Battle River Basin EDA

URBAN TUSES WITHIN THE BATTLE RIVER EASIN EDAL

Community Size Node
Pecorded Data - Partial Period of Record
1 Camrose City OEFCOOL
Z Camrose City OEFCOOL
2 Mainwright Towm OEFEOO
4 Mainwright CFE Military Area OEFEOO
E WMetaskiwin City OEFAOZ1
& Metaskiwin City OEFAOZL

Emall Community Surface Water Supply

1l Alliance Village OCEFEQD4
Z Castor Towm OEFEOQOQ4
2 Ferintosh Village FOR. RES

Interbasin Transfer
Stettler Towm FOR.RES

Hote:

Licensed
Quantity

fom)

2023700
12E0E0
17ZE280
£013020
Z4EE9E0
l&z000

74020
248650
20230

1700000

Est
Cons
fom)

SZE4E0
12E0E0
1EE4Z0
TEZZ90
E1E7ED

5870
lgL00
elc0

Est
Losses
fom)

172&30
Z417&0

Z3440
£1le70

Est

Return

Flow
{om)

ZEESE40

1338770
4014980
12E0E320

40710
1e&5Z0
Z4670

1 Mater Use is the estimated consumption and loss included in the licence
2 Assume the 2004 Use is the Withdrawal Wolume
3 Matrecon refers to the Battle Riwver Basin Water Use Assesszment and Projections Beport Table 3.3, pg 31

4 Beturn Flows identified by AE considered significant

Watrecon
Tater
Use

fom)

240000

Ratio
Watrecon PReported
Beported Use Z004/

TUse Z004 Quantity Quantity Return

fom) %)
z17&000
294000
147000
29000 L3%
lez2000 EE%
1lzoo0 29%
Hean £3%
Sa7000 58%

Ratio
Beturn/

(%)

23%
0%
S1%
S0%
7E%
0%

EE%
e8%
S0%

c8%

Flow

S ICICIEIEE

]

Mater
Supply

Driedmeat Lake
Camrose Creek
Eattle River
Eattle River

Coal Lake
Groundwater

Battle River
Castor Creek

Comment

Switched to GW inm Z00Z

Little Beawer Riwer Switched to GW im 2000

Red Deer River
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Table F3: Alliance Uses (m®/s)
ALLIANCE TSES (CME)
UISES = DIVERSION - RETURN FLOW
TOTAL
TEAR JAN FEE MALR ATR MAY JUH JUL AUG ZED oCT nov DEC UZES
fou.m)
1880 ©0.00L ©0.00L 0.00L 0.001 0.002 O0.002Z O0.002 O0.002 0.00L 0.001 0.001 0.001 45892
188l ©0.00L ©0.00L 0.00L 0.001 0.002 O0.002Z O0.002 O0.002 0.00L 0.001 0.001 0.001 45892
198z ©0.00L ©0.00L ©0.00L 0.001 O0.002 O0.002Z O0.002 O0.002 0.00L 0.001 0.001 0.001 45892
1882 ©0.00L ©0.00L ©0.00L 0.001 0.002 O0.002Z O0.002 O0.002 0.00L 0.001 0.001 0.001 45892
184 ©0.00L ©0.00L 0.00L 0.001 O0.002 O0.002Z O0.002 O0.002 0.00L 0.001 0.001 0.001 45892
1985 ©0.00L ©0.00L 0.00L 0.001 0.002 O0.002Z O0.002 O0.002 0.00L 0.001 0.001 0.001 45892
186 ©0.001 ©0.001 0.00L  0.001  0.00F 0.00F 0.00F 0.00E 0.00L 0.001 ©0.001 0.001 45892
187 ©0.001L ©0.001 ©0.00L 0.001 0.00F 0.00F 0.00F 0.00E 0.00L 0.001 ©0.001 0.001 45892
1sgs ©0.001 ©0.001 0.00L  0.001  0.00F 0.00F 0.00F 0.00E 0.00L 0.001 ©0.001 0.001 45892
1g% ©0.001 ©0.001 0.00L 0.001  0.00F 0.00F 0.00F 0.00E 0.00L 0.001 ©0.001 0.001 45892
1s0  ©0.001 0.001 0.00L  0.001  0.00F 0.00F 0.00F 0.00F 0.00L 0.001 ©0.001 0.001 45892
191 ©0.001 ©0.001 0.00L  0.001  0.00F 0.00F 0.00F 0.00E 0.00L 0.001 ©0.001 0.001 45892
1%z ©0.001 ©0.001 ©0.00L 0.001 0.002 0.002 0.002 0.00E 0.00L 0.001 ©0.001 0.001 45892
193 ©0.001L ©0.001 ©0.001L 0.001 0.002 0.002 0.002 0.00E 0.00L 0.001 ©0.001 0.001 45892
194 ©0.001 ©0.001 ©0.00L  0.001  0.002 0.002 0.002 0.00E 0.00L 0.001 ©0.001 0.001 45892
195 ©0.001 ©0.001 0.00L  0.001  0.002 0.002 0.002 0.00E 0.00L 0.001 ©0.001 0.001 45892
1% ©0.001 ©0.001 0.00L 0.001  0.002 0.002 0.002 0.00E 0.00L 0.001 ©0.001 0.001 45892
1997 ©0.001 ©0.001 ©0.00L  0.001  0.002 0.002 0.002 0.002 0.00L 0.001 ©0.001 0.001 45892
1992 ©0.001 ©0.001 0.00L  0.001  0.002 0.002 0.002 0.002 0.00L 0.001 ©0.001 0.001 45892
1992 ©0.001 ©0.001 0.00L  0.001  0.002 0.002 0.002 0.002 0.00L 0.001 ©0.001 0.001 45892
2000 0.001 0.001 0.00L 0.001  0.002 0.002 0.002 0.002 0.00L 0.001 ©0.001 0.001 45892
2001 ©0.001 0.001 0.00L  0.001  0.002 0.002 0.002 0.002 0.00L 0.001 ©0.001 0.001 45892
2002  0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o
2002 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o
2004 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ©0.000 0.000 o
TOTAL 1009633
1920-2004
MIN 0.000 0.000 ©.000 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0000 0000 o
Ma¥ 0.001 0.001 ©0.001 ©0.001 ©0.002 0.002 0.002 0.002 0.00lL  0.001  0.001 0001 4cz92
MEAN ©0.001 ©0.001 ©0.00L ©0.001 0.002 0.002 0.001 0.001L 0.001 0.001  0.001 0001 40385
Alliance.Uses.xls
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CITY OF CAMROSE

Table F4: City of Camrose Licence

Apv Id ik Poles Honterm SBpecific Source Priority Ouantity Cons Losses Beturn
(m™3) (m™3) (™3 (™3
44710 CITY OF CAMEOSE UREAN Driedmeat Lake 19580514001 1233480 EZ09&630 0o 103790
44702 CITY OF CAMBOSE UREAN Driedmeat Lake 127806Z6001 53440 1480z0 u] 715470
44708 CITY OF CAMBOSE UREAN Driedmeat Lake 198E0ZZz001 285780 1l&77E0 u] 212030
SUE-TOTAL 2083700, EZE4&0 0 ZEESZ40
44707 CITY OF CAMBOSE COOPRD Camrose Creek 19250402001 18E50z2Z0 18E50z0 u] u]
PATIO TRBAN RETURM QUANTITY T8% TOTAL FZ687Z0) 710480 0 EZ558240
Table F5: City of Camrose Uses (m®/s)
CAMROZE TRES joms)
USE: = DIVERSTION - RETURN FLOW
TOTAL
TEAD JAN FEE MAR APR MALY JTIH JUL AT SEP acT Nowy DEC TEES
fou.m)
1320 0.0328 0.04z o.040 0.042 -0.021 -0.017 -0.0F1 -0.022 -0.023 -0.0Z% 0.0329 0.038 z8e070
1321 0.0328 O.044 o.040 0.042 -0.021 -0.017 -0.0F1 -0.022 -0.023 -0.0Z% 0.0329 0.038 z8e070
1982 0_0kE 0_083 a_0ask7 .00 -0.030 -0_0Z5 -0.030 -0_032 -0_.03% -0.036 0.0k7 O_0EE 409775
1583 0_0kE 0_083 a_0ask7 .00 -0.030 -0_0Z5 -0.030 -0_032 -0_.03% -0.036 0.0k7 O_0EE 409775
1584 0_0kE o_0sl a_0ask7 .00 -0.030 -0_0Z5 -0.030 -0_032 -0_.03% -0.036 0.0k7 O_0EE 409775
1585 0_0kE 0_083 a_0ask7 .00 -0.030 -0_0Z5 -0.030 -0_032 -0_.03% -0.036 0.0k7 O_0EE 409775
19868 0_0kE 0_083 a_0ask7 .00 -0.030 -0_0Z5 -0.030 -0_032 -0_.03% -0.036 0.0k7 O_0EE 409775
1587 0_0kz 0_054 O_0&s a.0k8 -0.028 -0_.019% -0.038 -0_03& -0.033 -0_02Z7 0.0k7 o_o0k7 414783
13583 0.0&3 0_0&4 0074 0.066 -0.00% -0_04E -0.037 -0.04E -0.041 -0.040 0.042 0_0&E 406529
1383 0._0&o 005 o047 0o.0&f0 -0.031 -0.0E1 -0.0EF -0.0z&2 -0.0z4 -0.033 0.0&1 0.042 358857
1330 0.04& 0053 0034 0.0&84 -0.0E2 -0_0E0 -0.0ZE -0.0z& -0.016 -0.0z% 0. 046 0.043 344917
1391 0.051 0.045 o.0sk0 0.051 -0.0z25 -0.026 -0.0E5 -0.0zZ5 -0.0Z2e -—-0.0E2 0,045 0.045 2341167
1392 o.0Lko 0.045 o.043 0.045 -0.0320 -0.0192 -0.0E5 -0.0zO0 -0.030 -0.033 o.0kLk0 o.05z 353176
1393 0.0532 a.osko o.043 0.042 -0.025 -0.011 -0.033 -0.0z% -0.031 -0.030 o.0kLk0 o.051 359473
1394 o.0L53 o.0&3 0.06& 0.0 -0.0232 -0_027 -0.0&7 -0.0327 -0.04E -0.037 0,054 o.o047 413493
1335 o.0Lko o.0a3 o.0&8z 0.04% -0.024 -0_.024 -0.017 -0.0z4 -0.031 -0.034 0,045 o.04g Fe0825
1396 0.05z O.05& o.0&8z 0.062 -0.032 -0_.0Z0 -0.0EZ0 -0.0324 -0.034 -0.03% 0.0L55 O.0L5L 406071
1337 0.05s a.oaL53 o.0a&53 0.05% -0.033 -0.031 -0.030 -0_0z7 -0.033 -0.034 0.0&53 0.08l1 471533
1338 0.0&81 o.074 0.0%7e og.078 -0.03Z -0.034 -0.040 -0_037 -0.038 -0.04% 0.0&3 0O.0&54 483434
1333 0.0k o.0&8z 0.0&83 0.0z -0.038 -0_0Z3 -0.034 -0.034 -0.033 -0.034 0,062 O.0&62 444575
Z00oa 0.0&s0 0.0&64 0.0&83 0.063 -0.034 -0_02% -0.033 -0.033 -0.037 -0.03% 0.0&0 0.0&63 437501
Z001 o.as57 o.0&85 o.0&8l 0.063 -0.0z24 -0.034 -0.03z -0.0320 -0.03&5 -0.037 0.0&3 O.0&62 457171
200z 0.0&8z o.0&8l O.0&8& 0.081 -0.03¢ -0_0Z& -0.017 -0.03% -0.0383 -0.033 0O.0&5 O.0&82 4&500Z
2003 0.0&51 O.0&8z 0.0&83 0.0&8 -0.032 -0.035 -0.0FEz -0.0Z5 -0.033 -0.033 0.0&3 o.0&53 48844
2004 0.0&8z a.oaL53 o.0&81 0.0&62 -0.021 -0_.02&6 -0.034 -0_032& -0.0383 -0.037 0.0&3 0.0&58 443584
TOTAL 323936362
1380-z004
MIN o.038 O.042 0.034 0.042 -0.038 -0_.04Z -0.040 -0_042 -0.04E -0.045%5 0.039 o.038 z8g070
MA 0.053 o.074 o.0%a g.o78 -0.00% -0.011 -0.017 -0.0zZ0 -0.0ls -0O.0E% 0,055 o.058 483434
MEAN 0.054 o.0os5g 0.05& 0.058 -0.02% -0_025 -0.0&E2 -0.0321 -0.03& -0.034 0.0&5E O.054 399878
Camrose.Uses.xls
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Table F6

: Castor Licence (m®)

Apw Id ik PRoles Nonterm  Source Priority Quantity Cons Lasse=s Beturn
(o m) fowm) fow.m) fow.m)
40337 | TOWH OF CASTOR Castor Creek 195E0125001 246630 la500 Gl&70 1&a&5E0
BATIO APV ID RETURN TO LICENSED QUANTITY G8%
PATIO WITHDERAWAL TO LICEMSED QUANTITY 52% |Table F7
Castor.Uses.xls
. : : 3
Table F7: Castor Recorded Diversion (m®)
Ratio
CASTOR RECORDED DIVERSION (m~3) Diversion/
Licensed
Jan Feh Mar Apr Mavy Jur Jul By Sep Oct Mow Dec Total Quantity
1980 1339 10997 13320 13396 20789 15728 16653 14181 9234 14395 11396 11659 165082 £7%
1981 10330 11479 11559 11530 15867z 1EEZ8| 18061 18927 10289 14529 14579 17396 165019 £7%
198z 12379 17663 14662 13929 16728 17E38| 13595 14867 143595 14929 12684 13662 171978 703
1923
1984 10732 g28l 10500 9774 1zz90 12233 16820 12Z89 9713 10ZZ1 9216 9048 131722 533
1985 10109 8266 17145 9735 17080 14746 14657 13042 10001 9947 S9ZEE 9533 133641 543
1986 2911 7467 8471 2176 11310 10356 9157 2993 8230 8933 2830 7794 107181 433
1987 210z 711z 8473 11571 19283 19382 15423 14474 13816 19176 14008 14402 166122 £7%
1988 12753 11425 12290 13751 21167z 20238| 16923 13633 17455 14101 13561 14607 176897 2%
1983 14343 13981 16804 16708 19887 16455 16595 12605 10641 17230 11338 11871 173408 703
1920 11353 10074 11702 113527 14048 13896 12763 12947 11740 17670 10863 10820 144822 593
1921 12279 10653 11171 11814 1276z 11782 13253 15021 11952 11776 11116 11511 145087 593
139z 11558 11061 12569 13615 17037 17911| 16804 17547 13837 14703 1404F 10907 171589 0%
13393
1394
13395
13396
1337
JEEE]
13393
2000
2001 11510 9830 11466 11340 15624 15020  16E90| 19623 15054 13750 11992 12457 164262 £7%
2002 12583 13589 13778 12486 15135 17E09| 18101 14807 1261l 11656 11314 11133 164642 £7%
2003 12583 11150 12656 13890 14781 11743 11E06 10132 10722 108675 443%
2004, 11130 13002 14911 13057 1531 15298 15534 14051 13377 14315 11638 12108 163782 E6%
F =]
Average lls28 10727 12277 12258 1585z 1EE7E| 15395 14483 11856 13053 11621 11544 156209 62%
Distributcion 7% 7% 2% g% 10% 10% 10% % 2% 2% 7% 7% 100%
Castor.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 F8: Castor Uses (m®/s)

CASTOR TZES  (CHM3)
USEZ = DIVERSION - EETURM FLOW

TOTAL
TEAR JAN FEE MAR AFPE MAY JUN JUL AUG SEP OcT NOw DEC TSES
(o mh

1980 0Q.002 0,001 OQ.00E 0O.00z 0.004 0O.00z OQO.00E 0,002 0,000 0O.00z 0,001 0O.001 533de
1%81 0.001 ©0.001 O.001 o0.001 0.00Z 0.00z 0O.003F 0O.004 O0O_000 0O.002 O0O_00E 0O.001 E3ezE
135z 0.001 0,00z OQ.00E 0O.002 0.002 0,003 0,001 0,002 O0.00Z 0O.002 0,001 0O.002 55830
l2gz 0Q.001 0,001 OQ.001 o.00z Q.00 0,00z OQ.00E 0O.002 0,001 0O.001 0O.001 0O.001 EO7EE
1334 0_001 0Q.001 0Q.001 0Q.001 0.00E 0.00 0,002 0.00z ©O.001 0©0.001 0.001 0O.001 4FLEb
135 0Q.001 0,001 OQ.0O0E 0O.001 0Q.002 0,003 0002 0,002 0,001 O0.001 0O.001 0O.001 45431
l9g¢ 0Q.001 ©0.001 OQ.001 ©0.001 Q.00 0,00z 0O.001 0,001 O.001L 0O.001 0O.001 0O.001 2483z
1337 o0.000 -0.001 0Q.000 0Q.001 0.003 o0.004 0,00z 0.00z 0O.00z 0.004 0O_002 0.002 Laagy
138 0Q0.001 ©0.001 OQ.001 o0.00z 0.004 0,004 O.00E 0,001 O.001 0O.001 0O.001 0O.002 57164
1985 0Q.00 0.00z OQ.003F 0O.002 0.004 0,00z OQ.00E 0O.001 O.0Q00 OQ.001 0O.001 0O.001 E&32EL
1%%0 o0.00 0.001 0Q.001 0Q.001 0.00E 0.00 0,001 0,00z ©0.001 o0.00z 0.001 0O.001 47085
1321 0Q.00 0,001 OQ.001 o.00z Q.00 0,001 O.0Q0E 0.003 O0O.00Z 0.001 0O.001 0O.001 47151
199z 0Q.001 ©0.001 OQ.001 o.00z 0.002 0,002 O0O.00E 0O.002 O0.00Z 0O.002 O0O.00E 0O.000 ELdds
1%%3 0.001 0Q.001L 0Q.001 0Q.00F 0Q.00FE 0.00 0,00z O0O.00z ©O.001 ©0.001 0.001 0O.001 LO7ekb
1524 0Q.001 0,001 OQ.001 o.00z 0.002 0,00z OQ.00E 0O.002 0,001 0.001 0O.001 0O.001 50765
1%%5 o0.001 ©0.001 O.001 o.00z 0.00Z 0.00z O.00E 0O.002 0O.001 0O.001 0O.001 0O.001 EO7E5
129 0.001 0,001 0O.001 0,002 0.002 0,002 0002 0O.002 0,001 0.001 0,001 0O.001 S50478
l%%7Y 0Q.001 o©0.001 OQ.001 o.00z Q.00 0,00z OQ.00E 0O.002 0,001 0.001 0O.001 0O.001 50765
19%8 0.001 ©0.001 O.001 o0.00z 0.00Z 0.002 O.00E 0O.002 0O.001 0O.001 0O.001 0O.001 EO7E5
1293 0.001 0,001 0O.001 0,002 0.002 0,002 0002 0O.002 0,001 0.001 0,001 0O.001 50765
z000 0Q.001 o©0.001 OQ.001 o.00z 0.00Z 0,00z OQ.U0Q0E 0,002 0,001 0.001 0O.001 0O.001 Eo47s
zO0ol o.001 o0.001 o0.001 0Q.001 0.00FE 0.00 0,00z 0,004 0O_00z 0.00z 0.001 0001 Lazaz
00z 0Q.001 o0.00z OQ.00E 0O.001 0Q.002 0,003 0,003 0,002 0,001 0.001 0O.001 0O.001 53506
z002 0Q.002 0,001 OQ.001 o.00z Q.00 0,002 O0O.00E 0,002 0,001 0O.001 0O.001 0O.001 Eoogz
zOo4  o0.001 0Q.00F 0Q.00FE O0Q.00E 0Q.00E 0.00 0,00z 0.00z 0O.00z 0.00z 0.001 0001 LEQZE

TOTAL 1EZ&7071

1ag0-z004

MIN ©O.000 -0.001 0OQ.000 O0.001 O.00 0O.001 0Q.001 0,001 OQ.000 0,001 0.001 0O.000 34832
M 0,002 00E .00z ooz .004 004 ooz .004 00E 004 .00z 0.00E E7le4
MEAN 0O.001 0.001 0.001 0Q.00E 0.00E 0.00Z O0O.00z O0.00z ©0O.001 o0.001 0.001 2 0O.001 Loggzs

Castor.Uses.xls
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Table F10: Ferintosh Uses (m®/s)

FERINTOSH TSES (CHME)
TZES = DIVERSION - RETURN FLOTW

TOTAL
TEAR JAN FEE MALR ATR MAY JUH JUL AUG ZED oCT nov DEC UZES
fou.m)
1880 ©0.00L ©0.00L 0.00L 0.001 0.001 0.001 0.001 0.00L 0.00L 0.001 0.001 0.001 19115
188l ©0.00L ©0.00L 0.00L 0.001 0.001 0.001 0.001 0.00L 0.00L 0.001 0.001 0.001 19115
188z ©0.00L ©0.00L 0.00L 0.001 0.001 0.001 0.001 0.00L 0.00L 0.001 0.001 0.001 19115
1882 ©0.00L ©0.00L ©0.00L 0.001 0.001 0.001 0.001 0.00L 0.00L 0.001 0.001 0.001 19115
184 ©0.00L ©0.00L 0.00L 0.001 0.001 0.001 0.001 0.00L 0.00L 0.001 ©0.001 0.001 19115
1885 ©0.00L ©0.00L 0.00L 0.001 0.001 0.001 0.001 0.00L 0.00L 0.001 0.001 0.001 19115
186 ©0.001 ©0.001 0.00L  0.001  0.001 0.001 0.001 0.001 0.001 0.001 ©0.001 0.001 19115
187 ©0.001 ©0.001 ©0.00L  0.001  0.001 0.001 0.001 0.001 0.001 0.001 ©0.001 0.001 19115
1sgs ©0.001 ©0.001 0.00L  0.001  0.001 0.001 0.001 0.001 0.001 0.001 ©0.001 0.001 19115
1sg% ©0.001 ©0.001 0.00L  0.001  0.001 0.001 0.001 0.001 0.001 0.001 ©0.001 0.001 19115
1s0 ©0.001 0.001 0.00L 0.001  0.001  0.001 0.001 0.001 0.001 0.001 ©0.001 0.001 19115
11 ©0.001 ©0.001 0.00L 0.001  0.001  0.001 0.001 0.001 0.001 0.001 ©0.001 0.001 19115
1%z ©0.001 ©0.001 0.00L 0.001  0.001 0.001 0.001 0.001 0.001 0.001 ©0.001 0.001 19115
13 ©0.001L ©0.001 ©0.00L 0.001  0.001 0.001 0.001 0.001 0.001 0.001 ©0.001 0.001 19115
14 ©0.001 ©0.001 0.00L 0.001  0.001 0.001 0.001 0.001 0.001 0.001 ©0.001 0.001 19115
15 ©0.001 ©0.001 0.00L  0.001  0.001  0.001 0.001 0.001 0.001 0.001 ©0.001 0.001 19115
1% ©0.001 ©0.001 0.00L 0.001  0.001 0.001 0.001 0.001 0.001 0.001 ©0.001 0.001 19115
1997 ©0.001 ©0.001 0.00L  0.001  0.001  0.001 0.001 0.001 0.001 0.001 ©0.001 0.001 19115
1992 ©0.001 ©0.001 0.00L 0.001  0.001  0.001 0.001 0.001 0.001 0.001 ©0.001 0.001 19115
1992 ©0.001 ©0.001 0.00L  0.001  0.001  0.001 0.001 0.001 0.001 0.001 ©0.001 0.001 19115
2000 0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o
2001 ©0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o
2002  0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o
2002 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o
2004 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ©0.000 0.000 o
TOTAL 28229z
1920-2004
MIN 0.000 0.000 ©.000 ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0000 0000 o
Ma¥ 0.001 0.001 ©.001 ©0.001 ©0.001 0.001  0.001  0.001  0.001  0.001 0,001 0001 19115
MEAN 0.000 ©0.000 ©0.000 0.000 0.001 0.00l1  0.001  0.001  0.000 0.000 0000 0000 1529z
Ferintosh.Uses.xls
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HARBDISTY USES
TZES = DIVERSION - RETURN FLOTW

lems)

Table F11: Hardisty Uses (m*/s)

TOTAL
TEAR JAN FEE MALR ATR MAY JUH JUL AUG ZED oCT nov DEC UZES
fou.m)
1880 ©0.000 0.000 0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l1 0.000 0.000 -571Z0
188l ©0.000 0.000 0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l1 0.000 0.000 -571Z0
188z ©0.000 0.000 0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l1 0.000 0.000 -571Z0
1882 0.000 0.000 0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l1 0.000 0.000 -571Z0
1884 ©0.000 0.000 0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l1 0.000 0.000 -571Z0
1885 ©0.000 0.000 0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l1 0.000 0.000 -571Z0
1886 ©0.000 ©0.000 0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l1 ©0.000 0.000 @ -57lZ0
1887 ©0.000 ©0.000 0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l1 ©0.000 0.000 -57lZ0
1888 ©0.000 ©0.000 0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l1 ©0.000 0.000 @ -57lZ0
1889 ©0.000 ©0.000 0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l1 ©0.000 0.000 @ -571Z0
180 ©0.000 0.000 0.000 -0.0l11  0.000 0.000 0.000 0.000 0.000 -0.0l11 ©0.000 0.000  -57lZ0
191 ©0.000 ©0.000 0.000 -0.0l11  0.000 0.000 0.000 0.000 0.000 -0.0l1 ©0.000 0.000 @ -57lZ0
1%z ©0.000 ©0.000 0.000 -0.0l11  0.000 0.000 0.000 0.000 0.000 -0.0l1 ©0.000 0.000 @ -57lz0
1893 ©0.000 ©0.000 0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l1 ©0.000 0.000 @ -57lzO
1894 ©0.000 ©0.000 0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l1 ©0.000 0.000  -57lzO
1895 ©0.000 ©0.000 0.000 -0.0l11  0.000 0.000 0.000 0.000 0.000 -0.0l1 ©0.000 0.000 -57lzO
1896 ©0.000 ©0.000 0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l1 ©0.000 0.000 @ -57lz0
1997 ©0.000 ©0.000 0.000 -0.0l11  0.000 0.000 0.000 0.000 0.000 -0.0l11 ©0.000 0.000  -57lZ0
1992 ©0.000 ©0.000 0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l11 ©0.000 0.000  -57lz0
1992  ©0.000 0.000 0.000 -0.0l11  0.000 0.000 0.000 0.000 0.000 -0.0l11 ©0.000 0.000  -57lz0
2000 ©0.000  0.000  0.000 -0.011  0.000 0.000 0.000 0.000 0.000 -0.0l1 ©0.000 0.000  -57lz0
2001 ©0.000 0.000 0.000 -0.0l11  0.000 0.000 0.000 0.000 0.000 -0.0l11 ©0.000 0.000 @ -57lz0
2002 0.000  0.000 0.000 -0.0l11  0.000 0.000 0.000 0.000 0.000 -0.0l1 ©0.000 0.000  -57lz0
2002 ©0.000 ©0.000 0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l11 ©0.000 0.000 @ -E7lzO
2004 ©0.000 0.000 0.000 -0.0l11  0.000 0.000 0.000 0.000 0.000 -0.0l1 ©0.000 0.000  -E7lzO
TOTAL -1422000
1920-2004
MIN 0.000 0.000 0.000 -0.0l11 ©0.000 ©0.000 0.000 0.000 0.000 -0.011 0.000 0.000 @ -E7120
Mi¥ 0.000 0.000 0.000 -0.0l11 ©0.000 ©0.000 0.000 0.000 0.000 -0.011 0.000 0.000 @ -E71Z0
MEAN ©0.000 ©0.000 ©0.000 -0.0l11 0.000 0.000 0.000 0.000 0.000 -0.0l1 0.000 0.000 2 -E7120
Hardisty.Uses.xls
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Table F12: Killam Uses (m®/s)

KILLAM TSES {cus)
USES = DIVERSION - RETURN FLOW
TOTAL
TEAR JAN FEE MAR LPR MAY JUH JUL UG SEP ocT oV DEC USES
fowm)
120 0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000 @ -89830
12l 0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000 -89830
182z 0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000  -g85880
183 0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 ©.000 0.000 -0.017 0.000 0.000  -89830
124 0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 ©.000 0.000 -0.017 0.000 0.000 @ -89830
1825 0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000 @ -g895880
126 0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 ©.000 0.000 -0.017 0.000 0.000  -89830
1987 0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000  -89830
188 0.000 ©0.000 0.000 -0.017 ©0.000 0.000 0.000 ©O.000 0.000 -0.017 0.000 0.000  -89880
1%  0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 ©0.000 0.000 -0.017 0.000 0.000  -g5880
130 0.000 ©0.000 0.000 -0.0l7 0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000 @ -89830
191 0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000  -89830
183z 0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000 @ -g895880
1593 0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000  -89830
134 0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 ©.000 0.000 -0.017 0.000 0.000 @ -89830
1838  0.000 ©0.000 0.000 -0.0l7 0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000 @ -g895880
1% 0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000  -g85880
137 0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000 -89830
1898 0.000 ©0.000 0.000 -0.017 ©0.000 0.000 0.000 ©O.000 0.000 -0.017 0.000 0.000  -89880
1% 0.000 ©0.000 0.000 -0.0l7 ©0.000 0.000 0.000 ©.000 0.000 -0.017 0.000 0.000  -g85880
2000 0.000 0.000 0.000 -0.0l7  0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000 @ -89830
Zool  0.000 0.000 0.000 -0.0l7 ©0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000 @ -89830
Z00Z 0.000 0.000 0.000 -0.0l7 0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000 @ -g8S5880
2003 0.000 0.000 0.000 -0.0l7 0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000 @ -895830
004  0.000 0.000 0000 -0.0l7  0.000 0.000 0.000 0.000 0.000 -0.017 0.000 0.000 @ -89830
TOTAL -2247000
1980-2004
MIN ©0.000 0.000 0.000 -0.017 0.000 0.000 ©O.000 0.000 0.000 -0.017 0.000 ©0.000 -83880
MA¥  0.000 0.000 0.000 -0.0l7 0.000 0.000 0.000 0.000 0.000 -0.017 0.000 ©0.000 @ -£9BE0
MEAN 0.000 ©0.000 0.000 -0.017 0.000 0.000 ©0.000 0.000 0.000 -0.017 0.000 ©0.000 -85B80
Killam.Uses.xls
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Table F13: Lacombe Uses (m®/s)
LACOMEE USES ({cms)
USES = DIVERSION - RETURN FLOW
TOTAL
YEAR JaN FEE MLl ATR MLY JUN JUL aue 34 OCT HOv DEC USES
{ouom)
1980 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 0_000 0.000 -0.147 0000 0_000  -785400
1981 D0.000 0.000 0.000 -0_152 0.000 0.000 0.000 ©_000 0.000 -0.147 0000 0000  -755400
1982 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 ©_000 0.000 -0.147 0000 0000  -755400
1983 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -785400
1984 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -785400
1985 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -785400
1986 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -785400
1987 0.000 0.000 0.000 -0_1E2 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -725400
1988 0.000 0.000 0.000 -0_1E2 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -725400
1989 0.000 0.000 0.000 -0_1E2 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -725400
1990 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -785400
1991 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -785400
1992 ©0.000 0.000 0.000 -0_152 0.000 0.000 0.000 ©_000 0.000 -0.147 0000 0000  -755400
199% 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 ©_000 0.000 -0.147 0000 0000  -755400
1994 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -785400
1995 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -785400
1996 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -785400
1997 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0000  -785400
199g 0.000 0.000 0.000 -0_1E2 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -725400
1999 0.000 0.000 0.000 -0_1E2 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -725400
2000 0.000 0.000 0.000 -0_1E2 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0000 @ -725400
ool 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -785400
Zo0z  0.000 0.000 0.000 -0_152 0.000 0.000 0.000 0_000 0.000 -0.147 0.000 0.000  -785400
zZ00% 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 O_000 0.000 -0.147 0000 0000  -755400
zon4 0.000 0.000 0.000 -0_152 0.000 0.000 0.000 ©_000 0.000 -0.147 0000 0000  -755400
TOTAL -19635000
1980-2004
MIN 0.000 0.000 0.000 -0.15F ©0.000 0.000 0.000 0.000 0_000 -0.147 0.000 0.000  -785400
Mi¥ 0.000 0.000 0.000 -0.1EF 0000 0.000 0.000 0.000 0_000 -0.147 0.000 0.000  -7E2E400
MEAN 0000 0.000 0.000 -0.1EZ 0000 0.000 0.000 0.000 0.000 -0.147 0.000 0.000  -782E400
LaCombe.Uses.xls
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Table F14: Lacombe County Uses (m®/s)

LACOMEE COUNTY UZESE (cms)
UZES = DIVERSION - RETURN FLOW

TOTAL
TEAR JAN FEE MAR APR MAY JUN JUL ATG SEP ocT Novw DEC TZES
{ou.m)

1320 o.0olz 0,013 0,013 0.014 0.017 0.018 0,017 0.0l 0.013 0.014 0.013 0.013 458856
1381 g.0l 0.01F 0.01l3 0.014 ©0O.017 0.018 0,017 0.01se 0.013 ©0.0l4 0.013 0,013 458856
1l3gz o.o0olz 0,01 0,013 0.014 0O.017 0.012 0,017 0.01& 0.012 0.014 0.012 0,012 458855
1383 0.0l 0,013 0.013% 0.014 ©0O.017 0.018 0,017 0.0l 0.013 0.014 0.013 0.013 458556
1924 o.o0olz 0,01 0,013 0.014 0O.017 0.012 0,017 0.01& 0.012 0.014 0.012 0,012 458855
1385 o.0l 0,013 0,013 0.014¢ 0.017 0.018 0,017 0.01& 0.013 0.014 0.013 0.013 458858
1328 o.0olz 0,012 0.01% 0.014 0O.017 0.012 0,017 0.01& 0.012 0.0l4 0.012 0.0132 4523255
1387 o.0l 0,013 0,013 0.014¢ 0.017 0.018 0,017 0.01& 0.013 0.014 0.013 0.013 458858
1338 0.0l 0.01% 0.01% 0.014 0O.017 0.018 0.017 0.01& 0.013% 0.014 0.013 0.013 458856
1389 o.0olz 0,013 0,013 0.014 0.017 0.018 0,017 0.0l 0.013 0.014 0.013 0.013 458856
1230 g.0l 0.01F 0.01l3 0.014 ©0O.017 0.018 0,017 0.01se 0.013 ©0.0l4 0.013 0,013 458856
1331 o.o0olz 0,01 0,013 0.014 0O.017 0.012 0,017 0.01& 0.012 0.014 0.012 0,012 458855
139z 0.0l 0,013 0.013% 0.014 ©0O.017 0.018 0,017 0.0l 0.013 0.014 0.013 0.013 458556
1353 o.0olz 0,012 0.01% 0.014 0O.017 0.012 0,017 0.01& 0.012 0.0l4 0.012 0.0132 4523255
13594 o.0l 0,013 0,013 0.014¢ 0.017 0.018 0,017 0.01& 0.013 0.014 0.013 0.013 458858
1355 o.0olz 0,012 0.01% 0.014 0O.017 0.012 0,017 0.01& 0.012 0.0l4 0.012 0.0132 4523255
1998 o.0olz 0,013 0,013 0.014 0.017 0.018 0,017 0.0l 0.013 0.014 0.013 0.013 458856
1337 0.0l 0.01% 0.01% 0.014 0O.017 0.018 0.017 0.01& 0.013% 0.014 0.013 0.013 458856
19593 o.0olz 0,013 0,013 0.014 0.017 0.018 0,017 0.0l 0.013 0.014 0.013 0.013 458856
13939 0.0l 0,013 0.013% 0.014 ©0O.017 0.018 0,017 0.0l 0.013 0.014 0.013 0.013 458556
Z00oo0 o.o0olz 0,01 0,013 0.014 0O.017 0.012 0,017 0.01& 0.012 0.014 0.012 0,012 458855
Zool 0.0l 0,013 0.013% 0.014 ©0O.017 0.018 0,017 0.0l 0.013 0.014 0.013 0.013 458556
EDOZ o.0olz 0,012 0.01% 0.014 0O.017 0.012 0,017 0.01& 0.012 0.0l4 0.012 0.0132 4523255
Zoos o.0l 0,013 0,013 0.014¢ 0.017 0.018 0,017 0.01& 0.013 0.014 0.013 0.013 458858
ED0O4 o.0olz 0,012 0.01% 0.014 0O.017 0.012 0,017 0.01& 0.012 0.0l4 0.012 0.0132 4523255

TOTAL 11471335

1280-2004
MIN 0CO.013 0.013 0.01l3 0.014 0O.01%7 0.018 0.017 0.0l 0.013 0.014 0.013 0.013 458556
MA¥  0.012 0,013 0.0l2 0.014 0.017 .01 o0.017 .01e 0.012 .0l4  0O.012 0,012 458855
MEAN 0.013 0.013 0O0.013 0.014 0.0l 0.015 0,017 0.01¢ 0O.013 0.014 0.013 0.013 458556

LaCombe.County.Uses.xls
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Table F15: Ponoka Uses (m3/s)

POMOEL USES (cms)
USEZ = DIVERSION - RETURN FLOW
TOTAL
YEAR JiN FEE MAT ATT MLY JUN JUL ATIG 2ED OCT HOv DEC UZES
(o m)
1980 0.000 0000 0.000 -0.1%% 0.000 0.000 0.000 0.000 D0.000 -0.129 0.000 0.000 -£51740
1981 0.000 0000 0.000 -0.1%3 0.000 0.000 0.000 0.000 0.000 -0.129 0.000 0.000  -g591740
18z 0.000 0.000 0.000 -0.1%% 0.000 0.000 0.000 0.000 D0.000 -0.185 0.000 0.000 -551740
1982 0.000 0.000 0.000 -0.1%% 0.000 0.000 0.000 0.000 0.000 -0.129 0.000 0.000 -£51740
1984 0.000 0000 0.000 -0.1%3 0.000 0.000 0.000 0.000 0.000 -0.129 0.000 0.000  -g591740
1985 0.000 0000 0.000 -0.1%% 0.000 0.000 0.000 0.000 D0.000 -0.185 0.000 0.000 -551740
1986  0.000 0000 0.000 -0.1%% 0.000 0.000 0.000 0.000 D0.000 -0.129 0.000 0.000 -£51740
1987 0.000 0.000 0.000 -0.1%3 0.000 0.000 0.000 0.000 0.000 -0.129 0.000 0.000  -g591740
1988 0.000 0.000 0.000 -0.1%% 0.000 0.000 0.000 0.000 D0.000 -0.185 0.000 0.000 -551740
1989 0.000 0.000 0.000 -0.1%% 0.000 0.000 0.000 0.000 D0.000 -0.129 0.000 0.000 -£51740
1990 0.000 0000 0.000 -0.1%% 0.000 0.000 0.000 0.000 0,000 -0.129 0.000 0.000 -£51740
1991 0.000 0000 0.000 -0.1%% 0.000 0.000 0.000 0.000 0.000 -0.185 0.000 0.000 -551740
1992 0.000 ©.000 0.000 -0.133 0.000 0.000 0.000 0.000 D0.000 -0.129 0.000 0.000 -5591740
1993 0.000 0.000 0.000 -0.1%% 0.000 0.000 0.000 0.000 0,000 -0.129 0.000 0.000 -£51740
1994 0.000 0000 0.000 -0.1%3 0.000 0.000 0.000 0.000 D0.000 -0.185 0.000 0.000 -§51740
1995 0.000 ©.000 0.000 -0.133 0.000 0.000 0.000 0.000 0.000 -0.129 0.000 0.000  -551740
199¢ 0.000 0000 0.000 -0.1%% 0.000 0.000 0.000 0.000 D0.000 -0.129 0.000 0.000 -£51740
1997 0.000 ©0.000 0.000 -0.1%3 0.000 0.000 0.000 0.000 D0.000 -0.185 0.000 0.000 -g51740
1998 0.000 ©.000 0.000 -0.133 0.000 0.000 0.000 0.000 D0.000 -0.129 0.000 0.000  -551740
1999 0.000 0000 0.000 -0.1%% 0.000 0.000 0.000 0.000 D0.000 -0.129 0.000 0.000 -£51740
ZOO0  0.000 0000 0.000 -0.1%3 0.000 0.000 0.000 0.000 D0.000 -0.1F5 0.000 0.000  -g£51740
2001 0.000 0000 0.000 -0.133 0.000 0.000 0.000 0.000 D0.000 -0.129 0.000 0.000 -5591740
2002  0.000 0000 0.000 -0.1%% 0.000 0.000 0.000 0.000 D0.000 -0.129 0.000 0.000 -£51740
Z00% 0.000 0000 0.000 -0.1%% 0.000 0.000 0.000 0.000 0.000 -0.129 0.000 0.000 -&51740
2004  0.000 0000 0.000 -0.133 0.000 0.000 0.000 0.000 D0.000 -0.129 0.000 0.000 -551740
TOTAL -17293500
1980-2004
MIN ©0.000 0.000 0000 -0.133 0.000 0.000 0.000 0.000 0.000 -0.129 0.000 0.000 -&31740
Mi¥ 0.000 0.000 0000 -0.133 0.000 0.000 0.000 0.000 0.000 -0.129 0.000 0.000 -6391740
MEAN D0.000 0.000 ©0.000 -0.13% 0.000 0.000 0.000 0.000 0000 -0.185 0.000 0.000 -&31740
Ponoka.Uses.xls
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Table F16: Spady Uses (m®/s)

SPADT TUSES (cms)
USES = DIVERSION - EETUEN FLOW

TOTAL
TELR JAN FEE MAR ALPR MAY JUN JUL ATTG SEP ocT now LEC UZES
fou_m)
130 0.0000 0.0000 0.0000 0.0000 O_000d 0.0000 0.0000 O0.0000 0O.0000 O.0000 0.0000 O.0000 u]
1321 0.0000 0.0000 0.0000 Q.0000 O.0000 0.0000 0.0000 a.0000 0O_0000 O.0000 0.0000 a_000o0 a
1322 0.0000 0.0000 0.0000 O.0000 O.0000 0.0000 0.0000 O.0000 O.0000 O.0000 0.0000 aO.0000 a
1223 0.0000 0.0000 0.0000 O.0000 O.0000 0.0000 0.0000 O.0000 O.0000 O.0000 0.0000 aO.0000 a
134 0.0000 0.0000 0.0000 O.0000 O.0000 0.0000 0.0000 O.0000 O.0000 O.0000 0.0000 4O.0000 a
12g& 0.0000 0.0000 0.0000 O.0000 O.0000 0.0000 0.0000 O.0000 O.0000 O.0000 0.0000 4O.0000 a
1386 0.0000 0.0000 0O.0000 0O.0000 O_0000 0O.0000 0.0000 O0.0000 0O.0000 0O.0000 0.0000 O.0000 o
1387 0.0000 0.0000 0.0000 0.0000 O_000d 0.0000 0.0000 O0.0000 0O.0000 O.0000 0.0000 O.0000 u]
138 0.0001 0.0001 0.0001 0.0001 O._0001 0.0001 0.0001 O0.0001 0O.0001 0.0001 0.0001 o0.0001 3BEE
1%g% 0_.0001 0.0001 0.0001 0.0001 O._0001 0.0001 0.0001 O0.0001 0O.0001 0.0001 0.0001 o0.0001 3BEE
1%%0 0.0001 0.0001 0.0001 0.0001 O.0001 0.0001 0.0001 0.0001 0O.0001 0.0001 0.0001 o0.0001 3BEE
1%%1 0.0001 0.0001 0.0001 O0.0001 O.0001 0.0001 0.0001 0.0001 0O.0001 0.0001 0.0001 o0.0001 3BEE
1%% 0.0001 0.0001 0.0001 O0.0001 O.0001 0.0001 0.0001 0.0001 0O.0001 0.0001 0.0001 o0.0001 3BEE
1993 0.0001 0.0001 0.0001 O.0001 O0.0001 0.0d0l1 0.0001 a.0001 0.0001 O0.0001 0.0001 a_000l 3BZE
1354 0.0001 0.0001 0.90001 O0.0001 O.0001 0.0001 0.0001 O.0001 0O.0001 C.0001 0.90001 O.0001 IBEE
12%& 0.0001 0.0001 0.90001 O.0001 O.0001 0.0001 0.0001 O.0001 0O.0001 O.0001 0.0001 O.0001 IBEE
13%& 0.0001 0.0001 0.90001 O.0001 O.0001 0.0001 0.90001 O.0001 0O.0001 O.0001 0.0001 O.0001 IGBEE
1227 0.0001 0.0001 0.90001 O.0001 O.0001 0.0001 0.90001 9O.0001 0O.0001 C.0001 0.90001 O.0001 IGEE
1%%8 0.0001 0.0001 0O.0001 O0.0001 O.0001 0.0001 0.0001 O0.0001 0O.0001 0.0001 0.0001 O0.0001 3BEE
1%%% 0_.0001 0.0001 0.0001 O0.0001 O.0001 0.0001 0.0001 0.0001 0O.0001 0.0001 0.0001 o0.0001 3BEE
Zz00Qd 0O.000l 0.0001 0.0001 0.0001 O.0001 0.0001 0.0001 0.0001 0O.0001 0.0001 0.0001 o0.0001 3BEE
Z00l1 0O.0001 0.0001 0.0001 0.0001 O.0001 0.0001 0.0001 0.0001 0O.0001 0.0001 0.0001 o0.0001 3BEE
Z0O0Z 0.0001 0.0001 0.0001 O0.0001 O.0001 0.0001 0.0001 O0.0001 0O.0001 0.0001 0.0001 o0.0001 3BEE
Z003 0.0001 0.0001 0.0001 0.0001 O.0001 0.0001 0.0001 O0.0001 0O.0001 0.0001 0.0001 o0.0001 3BEE
Z004 0O_0001 0.0001 0.0001 0.0001 O.0001 0.0001 0.0001 0.0001 0O.0001 0.0001 0.0001 o0.0001 3BEE
TOTAL &EO3Z2

1220-z004
MIN O0.0000 0.0000 0.90000 O.0000 O.0000 0.0000 0.0000 9O.0000 O.0000 O.0000 0.0000 O.0000 a
MAa¥ O.0001 0.0001 0.90001 90.0001 O.0001 0.0001 0.90001 O.0001 O.0001 C.0001 0.0001 O.0001 IGEE

MEAN 0.0001 0.0001 0.0001 0.0001 0.0001 0.000L 0.000L 0.0001 0.0001 0.0001 0.0001 0.0001 2601
Spady.Uses.xls
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ETETTLER USEE

USES = DIVERSION -

(CHE)

RETUEN FLOTW

Table F17: Stettler Uses (m®/s)

TOTAL
TELR TaH FEE MAR LPR MAY JUH JUL ATIG SEP oCT HOW DEC USES
focw.m)
1980 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©.000 0.000 0.000 -0.115 0,000 0.000 -6l6741
1981 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©0.000 0.000 0.000 -0.115 0000 0.000 -6l6741
1982 0.000 0.000 ©0.000 -0.11% 0.000 0.000 O0.000 0.000 0.000 -0.115 0.000 0.000 -6l6741
1983 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©.000 0.000 0.000 -0.115 0.000 0.000 -6l6741
1984 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©.000 0.000 0.000 -0.115 0,000 0.000 -6l6741
1985 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©0.000 0.000 0.000 -0.115 0,000 0.000 -6l6741
1986 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©.000 0.000 0.000 -0.115 0,000 0.000 -6l6741
1987 0.000 0.000 ©0.000 -0.11% 0.000 0.000 O0.000 0.000 0.000 -0.115 0.000 0.000 -6l6741
1988 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©.000 0.000 0.000 -0.115 0,000 0.000 -6l6741
198% 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©.000 0.000 0.000 -0.115 0.000 0.000 -6l6741
1990 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©0.000 0.000 0.000 -0.115 0.000 0.000 -616741
1991 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©0.000 0.000 0.000 -0.115 0000 0.000 -6l6741
1992z 0.000 0.000 ©0.000 -0.11% 0.000 0.000 O0.000 0.000 0.000 -0.115 0.000 0.000 -6l6741
1993 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©.000 0.000 0.000 -0.115 0,000 0.000 -6l6741
1994 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©.000 0.000 0.000 -0.115 0.000 0.000 -6l6741
1995 0.000 0.000 ©0.000 -0.11% 0.000 0.000 0.000 0.000 0.000 -0.115 0000 0.000 -616741
1996 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©0.000 0.000 0.000 -0.115 0,000 0.000 -6l6741
1997 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©0.000 0.000 0.000 -0.115 0.000 0.000 -6l6741
1998 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©0.000 0.000 0.000 -0.115 0,000 0.000 -6l6741
1995 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©0.000 0.000 0.000 -0.115 0,000 0.000 -6l6741
2000 0.000 0.000 ©0.000 -0.11% 0.000 0.000 ©0.000 0.000 0.000 -0.115 0000 0.000 -616741
2001 0.000 0.000 0.000 -0.11% 0.000 0.000 0.000 0.000 0.000 -0.115 0,000 0.000 @ -6l6741
Z00Z  0.000 0.000 0.000 -0.11% 0.000 0.000 ©.000 0.000 0.000 -0.115 0.000 0.000 -6l&741
2002 0.000 0.000 0.000 -0.11% 0.000 0.000 ©0.000 0.000 0.000 -0.115 0.000 0.000 -6l6741
2004 0000 0.000 0.000 -0.11% 0.000 0.000 ©0.000 0.000 0.000 -0.115 0.000 0.000 -6l6741
TOTAL -15418523
1980-2004
MIN 0.000 ©0_000 0.000 -0.11% 0.000 0.000 0.000 0.000 0.000 -0.115E 0.000 0.000 -615741
Mi¥ 0.000 0_000 0.000 -0.11% 0.000 O.000 0.000 0.000 0000 -0.115 0.000 0.000 @ -615741
MEAN 0.000 0.000 0000 -0.11% 0.000 0.000 0000 0.000 0.000 -0_11§ 0.000 0.000 -616741
Stettler.Uses.xls
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Table F18: CFB Wainwright and Town of Wainwright Reported and Estimated Uses (m®)

CFE WAINWRIGHT AND TOUN

TELR JAN FEB
1980  0.000 o.oo0
1251 0.000 0.oo00
1982 0.000 o.oo0
1953 0.000 o.oo0
1984 0.000 o.oo0
1355 0.000 o.oo0
1288 0.000 0.0a0
1987 0.000 o.oo0
1258 0.000 0.oo00
19859  0.000 o.oo0
1350 0.000 o.oo0
1291 0.000 0.0a0
1992  0.000 o.oo0
1293  0.000 0.oo00
1994 0.000 o.oo0
1955 0.000 o.oo0
19946 0.000 o.oo0
1397 0.000 o.oo0
1295 0.000 0.0a0
1999 0.000 0.000
Z000  O.o00 0.000
2001 oO.o00 0.000
Z00z  O.000 0.000
z003  0.000 0.00a0
Z004 O.o000 0.000
1980-2004
MIN 0O.000 0.000
MAX 0.000 0.000
MEAN 0.000 0.00a0
19959-2004 (RECORDED)
MIN 0O.000 0.000
MAX 0.000 0.000
MEAN 0O.000 0.00a0

Wainright.Uses.2.xls

Table F19: CFB Wainwright
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MAT
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.05z
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JUN JTL AUG SEP QCT
052 0.052 0.052 0.052 0.05z2
052 0.052 0.052 0.052 0.052
052 0.052 0.052 0.052 0.052
052 0.052 0.052 0.052 0.052
052 0.052 0.052 0.052 0.05z2
070 0.070 0.0vo  0.070 0.o7o
070 D.070 0.070 0.070 0.070
070 0.070 0.0vo  0.070 0.o7o
070 0.070 0.0vo  0.070 o.o7vo
070 0,070 o.o0vo 0.070 o.o7o
070 0.070 0.0vo  0.070 0.o7o
070 D.070 0.070 0.070 0.070
070 0.070 0.0vo  0.070 0.o7o
070 0.070 0.0vo  0.070 o.o7vo
070 0,070 o.o0vo 0.070 o.o7o
070 0,070 0.0vo  0.070 o.ovo
070 0.070 o.0vo o0.070 o.o7o
070 0.070 0.0vo  0.070 0.o7o
070 D.070 0.070 0.070 0.070
L0659 0.069 0.0658 0.069 0.089
L0867 0.067 0.067 0.067 0.087
072 0.072 0.0ve  0.072 0.07a
071 0.071 0.0v1 0.071 0.071
L0858 0,062 0.062 0.062 0.0659
0gs  0.069 0.0658 0.069 0.089
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and Town of Wainwright Surface Water Licence (m®)
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RATIO

LICENSED TIE/
CONSUMPTION (CONIS+
& LO33 LO33)

[cu.m) (%)
1004050 83%
1004050 §3%
1004050 83%
1004050 §3%
1004050 83%
1332160 §3%
1332160 3%
1332160 83%
1332160 §3%
1332160 83%
1332160 §3%
1332160 3%
1332160 83%
1332160 §3%
1332160 83%
1332160 §3%
1332160 83%
1332160 §3%
1332160 3%
1332160 g%
1332160 §0%
1332160 g%
1332160 §5%
1332160 g2%
1332160 83%
1004050
1332160
1266535

133z21c0 S3%

Apw Id Ah Boles Nonterm Specific Source Friority OQuantity Cons Losses Beturn
(o) (o m) (o m) (ou.m)
40628 NATIONAL DEFEMCE COapD Battle PRiver 19510912001 Ealsoz0 TEEEI0 Z2417&0 4014520
23735 TOWM OF WATINWEIGHT TUERELMN Battle Biver 123E0zz22006 17EZ6850 155420 17E630 1323770
Total 745910 217710 4144E0 LE4137E0
Cons + Losses 1332160
Wainright.Uses.2.xls
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Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004)



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

CITY OF WETASEIWIN BRECORDED AND FILLED (ELUE) RETURN FLOW VOLUMEZ {cu.m)
Tear Jan Feh Mar Apr May Jur Jul AEY: Sepn Oct Now Dec Total

13280 14&6EE 11345 1EE4E 14227 13332 1e0EE 1740E 170E2 12617 143EEF 12721 Q937 177038
1981 14525 11345 15645 14227 193392 16058 1740E 17058 13617 1495EF 12721 29437 177038

198z 14525 11345 1EE645 14227 193392 16056 17408 17058 13617 1495F 12721 29437 177038
1382 TESE 7043z 12071 13513 1213E le3El 12144 zZ43L2 132177 133EZ llotz 2Z7z2 171k2z
1384 11440 1leE0 1EE3E 13Eg3 1E04E 10734 11z7E 10708 S9z20 1le7Z 11E1e 11882 144774
138k 2dd T43E TE7O 11EE0 LE37 103908 2lzd 2303 7a77 2064 SE70 ZEe37 S00Ez
1986 4779 A= 73395 10853 38876 387E0 z73g9 2940 Sz98 10646 Q723 4539 179648

1387 20351 29473 231207 1143l 24146 13363 26535 123036 Z17ZEZ 25254 20001 231392 272427
1388 146ZE 1134E lEe4E 14227 13335z 1le0te 1740 170&2 12617 143EZ 12721 Q937 177038
1383 20373 177Ee Z3E13 Z03ZE Z21EE Z3E45 42201 EEZ453 41211 40130 2E10Z 23370 2EE335
1330 E133E 15223 ZEELRE 138778 37201 Z1l062 ELEEE 23576 ZE30E 2R3 13328 15550 305353

1991 17269 18285 Z9301 18569 24747 11732 24573 12343 SEE1 7485 5347 2106 182510
1332 L4E3 40321 436L 2301 Z708 12z Ze34 4284 JElD SEzz 7EZ3E 7lED EETED
13332 TIEE 4353 J0ED 2980 10731 SL4rt 2EEE L2E7 2E37 7487 LO&0 Losz 77885
1354 14&6EE 11345 1EE4E 14227 13332 1e0EE 1740E 170E2 12617 143EEF 12721 Q937 177038
1995 4494 Z0zE 2361 14227 276k 0z 10913 BE&8 703 2E1z 13277 Lo7g 20507
1996 14525 11345 1EE645 14227 193392 16056 17408 17058 13617 1495F 12721 29437 177038

1337 146ZE 1134E lEe4E 14227 13335z 1le0te 1740 170&2 12617 143EZ 12721 Q937 177038
1332 14&6EE 11345 1EE4E 14227 13332 1e0EE 1740E 170E2 12617 143EEF 12721 Q937 177038
1333 14&6EE 11345 1EE4E 14227 13332 1e0EE 1740E 170E2 12617 143EEF 12721 Q937 177038
Z0oo 14525 11345 1EE645 14227 19332 16056 17408 17058 13617 14395EF 12721 2937 177038
Zool 14628 1124% 14k 14227 13332 le0te 17402 170kLe 12817 143LZ 12721 Q937 1770328
Z00z 146ZE 1134E lEe4E 14227 13335z 1le0te 1740 170&2 12617 143EZ 12721 Q937 177038
Z0oz 14&6EE 11345 1EE4E 14227 13332 1e0EE 1740E 170E2 12617 143EEF 12721 Q937 177038
Z004 14625 11345 15645 14227 13332 16056 17408 17052 13617 1435EF 12721 2337 177038

Average (12383-1595)
ld4E2 85 11345 15645 14227 19352 15056 17402 17058 13617 14352 12721 2937 177038

Missing Data l980-82, 1988, 1996-z2004
Wetaskiwin.Uses.xls
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Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004)



CITY OF WETASEIWIN UZES
WMetaskiwin Return Flow as Negative Use

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

{cms)

TOTAL
TEAR JaN FEE MAR APR MAY JUH JUL AUG SEP ocT MOV DEC USES
fem)
1980 -0_.005 -0.005 -0.006 -0.005 -0.007 -0.006 -0.006 -0.006 -0.005 -0.006 -0.005 -0.004 -—177038
1981 -0.005 -0.005 -0.006 -0.005 -0.007 -0.006 -0.006 -0.006 -0.005 -0.006 -0.005 -0.004 -—177038
188z -0_.00E -0.00E -0.006 -0.005 -0.007 -0.006 -0.006 -0.006 -0.005 -0.006 -0.005 -0.004 -177038
1883 -0.003 -0.003% -0.007 -0.008 -0.007 -0.006 -0.005 -0.00% -0.005 -0.00E -0.004 -0.003 -17158Z
1884 -0.004 -0.00E -0.006 -0.005 -0.006 -0.004 -0.004 -0.004 -0.004 -0.004 -0.004 -0.004 -144774
1825 0.000 -0.003% -0.003 -0.004 -0.002Z -0.004 -0.001 -0.003 -0.00% -0.003 -0.002 -0.001  -B00ZZ
188 -0.00Z -0.003 -0.002 -0.004 -0.015 -0.015 -0.010 -0.003 -0.004 -0.004 -0.004 -0.002 -179648
1887 -0.008 -0.0lF -0.0l% -0.004 -0.008 -0.007 -0.010 -0.007 -0.008 -0.008 -0.008 -0.008 -—Z72427
l1sgg -0.00E -0.00E -0.006 -0.005 -0.007 -0.006 -0.006 -0.006 -0.00F -0.006 -0.005 -0.004 -1770%8
18gs -0.0l1 -0.007 -0.00% -0.008% -0.011 -0.011 -0.016 -0.020 -0.0l6 -0.01E -0.0l1d -0.008 -3EE936
1830 -0.0l1% -0.00& -0.008 -0.007 -0.014 -0.008 -0.010 -0.013 -0.0l0 -0.0l0 -0.005 -0.006 -—30E3E3
1831 -0.00& -0.008 -0.0l11 -0.007 -0.008 -0.005 -0.008 -0.005 -0.004 -0.00% -0.002 -0.001 -1lE82E10
183z -0_.00Z -0.00Z -0.00%Z -0.004 -0.001 -0.001 -0.001 -0.002 -0.00% -0.004 -0.003 -0.00%  -E6676S
1993 -0_00% -0.00Z -0.003% -0.003 -0.004 -0.003 -0.001 -0.002 -0.001 -0.003 -0.002 -0.002  -77289
1994 -0_00E -0_.00E -0.006 -0.005 -0.007 -0.006 -0.006 -0.006 -0.005 -0.006 -0.005 -0.004 -177038
1985 -0_00Z 0.000 -0.001 -0.005 -0.003 -0.003 -0.004 -0.003 0.000 -0.001 -0.005 -0.002  -80507
199 -0_00E -0_.00E -0.006 -0.005 -0.007 -0.006 -0.006 -0.006 -0.005 -0.006 -0.005 -0.004 -177038
1957 -0_00E -0_.00E -0.006 -0.005 -0.007 -0.006 -0.006 -0.006 -0.005 -0.006 -0.005 -0.004 -177038
1988 -0_00E -0_.00E -0.006 -0.005 -0.007 -0.006 -0.006 -0.006 -0.005 -0.006 -0.005 -0.004 -177038
1933 -0_00F -0.00E8 -0.006 -0.005 -0.007 -0.006 -0.006 -0.006 -0.005 -0.006 -0.005 -0.004 -177038
2000 -0.005 -0.00E8 -0.006 -0.005 -0.007 -0.006 -0.006 -0.006 -0.008 -0.006 -0.005 -0.004 -177038
2001 -0.005 -0.00E8 -0.006 -0.005 -0.007 -0.006 -0.006 -0.006 -0.008 -0.006 -0.005 -0.004 -177038
200z -0.005 -0.005 -0.006 -0.005 -0.007 -0.006 -0.006 -0.006 -0.005 -0.006 -0.005 -0.004 -177038
2002 -0.005 -0.005 -0.006 -0.005 -0.007 -0.006 -0.006 -0.006 -0.005 -0.006 -0.005 -0.004 -177038
2004 -0.005 -0.005 -0.006 -0.005 -0.007 -0.006 -0.006 -0.006 -0.005 -0.006 -0.005 -0.004 -177038
TOTAL -44Z5943
MIN -0.01% -0.012 -0.0l% -0.008 -0.015 -0.0l5 -0.0l& -0.0Z0 -0.0l6 -0.0l5 -0.0l14 -0.009 -385536
MAX 0.000 0.000 -0.001 -0.003 -0.001 -0.001 -0.001 -0.00Z 0.000 -0.001 -0.00Z -0.001  -GE769
MEAN -0.005 -0.005 -0.006 -0.005 -0.007 -0.006 -0.006 -0.006 -0_005 -0.006 -0.005 -0.004 -177038
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Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004)



Table F22: Municipal Use Summary

EATTLE BRIVEER EBASTIN
MUNICIPAL TEES SUMMARY (12230 - Z004)

Arverage
Antmal Total
Commuanity U=se Use Excel File
{Ccu.m) (o)

Alliance 40385 1009533 Alliance Uses_xls
Camrose 399878 9995956 %F Camrose Uses_xl=s
Castor EOeg3 1267071 Castor Uses_xl=s
Coronation u} 0 Coronation.Tses_xls
Ferintosh 1EE9:2 382z29E Ferintosh_ Uses_xls=s
Hardisty -E71z0 -14z8000 Hardisty._ Uses_xl=s
Eillam -832880 -Z247000|Eillan. Uses. xls

Lacombe. County 453855 114713235 Lacombe. County.Uses_xls=s
Lacowmbe -785400) -19&35000 Lacombe Uses.xl=s
Poncka -£91740 -17293500 Ponoka.Uses_xls
Spady Ze01 55032 | Bpady. Use=s.xls=s
Btettler -86l6741 -1E5418E5EF3 Stettler_ Uses_xls
Wainright 1050336 ZEETOE38 Wainright Uses.zZ_xl=s
Wetaskiwin -177038 —4475343 Wetaskiwin Uses_xls

r

Total| -399387  -9984684 cu.m
—9335 | ou. dan
Urban.Uses.Summary.xls

Appendix F: Battle River Basin Urban Use (1980-2004)
Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004)
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Figure F2: Hydrometric Station Battle River near Ponoka (05FAQ001) upstream of Ponoka
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Appendix G

Coal Lake Uses
(1980 — 2004)



Appendix G:

OLFAQOL. HAT
VOL fcu.dam)

Coal Lake Uses (1980-2004)

Table G1: Battle River near Ponoka (05FAQ001)
Monthly Natural Recorded Flows (1980 to 2004)

Tear Jan Feh Mar Apr May Jun Jul Ay Sepn Oct Mo Dec
1280 389 ZE1 ZE3 14020 7496 7136 9841 &717 2004 4204 3514 1787
1281 1878 10l 12410 a3zd 9738 L4459 14005 2Eeedh &EED TIEE &700 Lenl
lagz 3792 105 le0s L1458 £33EE E49z2 44314 Q468 20E81 7373 463k 24581
1253 £493 236G 773 zZ&las 2080 4&40 1ez96 287G 11 2z 111z 520
1354 LEE 736 4371 03l 4397 6L 489 20z ZE49 236l 17:z8 1090
1385 254 L&D E2EZ dE37E 221L ZESL T8z 1347 14324 1080 1E9E £oz
1388 tlz ElE 14E582E %788 23519 2El3 7894 10054 1741 LLe3 Z4z24 l40g
1287 937 720 1E525 Z094z 9741 4941 2013 &0732 4943 1745 Z19Z =11
lags 173 145 1952 2518 1379 3381 15427 2940 £361 1L40 14332 SE1
12589 L34 307 739 3GIE3 1056 3341 2726 7431 1g60 2530 FadG 1457
1250 1126 542 11544 Z5330 14131 33256 Q6620 11627 LEdr 4435 1205 Ja&
1251 BET 1047 3E45 27750 71886 1e4z7 ZESRE 2lel Z349 2845 131= 1274
12582 113E 1z10 13933 10153 Q056 8389 2815 1485 10&= 215 247 EEE
1253 Ll4 E17 13565 1z004 La74d =113 1752 2E7 1111 FEE] 271 537
1254 tE1l EdE SEzz BIZE 2789 o131 488 1214 1281 1127 GED 40z
1355 255 z274 4104 ZEZEE 2381 1ZE0 zlekb 2474 1257 l&40 244 &01
13396 B2E 521 434 ZET3ZE T1lE& £453 =113 Ledl 10&9 letE 1E3E 243
13397 574 5732 ZEod 31371 BEET 11591 4507 Z455 Ze6d 20465 1310 S4E
1298 919 = 4090 4953 £534 936 le9e8 1179 1270 1700 974 570
1299 Lol c5d zleg 40329 12881 lel0 37520 2052 194 1178 lenl SE2
z000 787 540 28732 TE9E L2832 S8EL 20407 263l ZEEZ 1943 1&34 200
2001 G54 533 17581 7297 ze0n Z0358 3115 2896 831 G55 1213 115
200z 362 330 7a0 15300 G39F z 437 E7E 2E0 -4 415 330
2003 147 127 21z 43084 1183Z 789 545 385 273 TE 393 187
2004 121 101 SE4 3181 1283 1151 123939 1ledZ 585 a7z 264 470
ATERAGE 254 L2 L3227 la5z8 2894 E31L 14877 L7E7 ZE3E Z3E4 17E7 1107
PATIO ZEP AND OCT TOTAL WOLUME TO NOV TO FEE VWOLUME
Tear Jarn Feh Sept Oct Now Dec
1380 2% 2% 100% Z5% 13%
1281 11% S% 100% 48% 40%
1282 5% S% 100% 30% ZE%
1283 158% 150% 100% T0% 34%
12584 10% 13% 100% 31% 12%
1285 4% ZE% 100% Ll% Z0%
12386 2% 7% 100% 3% 13%
1287 14% 1E% 100% 3% 10%
l3gs 4% 4% 100% 37% Zd%
13g3 1E% TE 100% a0% 3%
1330 11% L% 100% 1E% TE
1291 1E% 12% 100% 3% ZE%
139z Gl% E5% 100% LO0% 20%
1253 9% 3% 100% 43% 33%
1254 5% ZE% 100% 5% 1a%
1255 12% % 100% 9% Z0%
12598 ZE% ZE% 100% 4 5% 31l%
1257 10% 10% 100% 8% 14%
1258 21% Z27% 100% 3% 13%
12559 le% z1l% 100% Ll% ZEE
z00oo 12% 1E% 100% 27% 12%
z001 43% 31l% 100% TO0% Ed%
z0oz 147% 134% 100% legs 134%
2003 41% =l 100% 113% Ed%
2004 2% =% 100% LE% 20%
05FAO001.NAT.xls
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Table G2: Pipestone Creek Drainage Area at Coal Lake Inlet
Coal Lake Reservoir Near Wetaskiwin (05FA016)
Assumed Pipestone Creek Drainage Area Included
GDA 1220 km?

EDA 805 km?

Coal Lake Reservoir Near Wetaskiwin (05FA016) PFRA Addendum #8 Oct 2001
Assumed Pipestone Creek Drainage Area not

Included
GDA 175.7 km?
EDA 65.4 km?

Pipestone Creek at Coal Lake Reservoir Inlet
GDA 1040 km?
EDA 740 km?

Pipestone Creek near Wetaskiwin (05FA012)

GDA 1030 km?
EDA 733  km?

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
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Table G3: Coal Lake Elevation Discharge Table

Elevation| Discharge
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Coal.Lake.Capacity.Discharge.xls

Figure G1 — Coal Lake Discharge Rating Curve
(Coal Lake Spillway Plan and Sections Plan Interpolation)
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Appendix G: Coal Lake Uses (1980-2004)

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



Table G4: Pipestone Creek at Coal Lake Extended Natural Flows — N2 (m?/s)

TELER JAN FEE MiR APL MY JUI JUL AU SEP acT now DEC ANN WOL
fou. dam)

1980 0,134 o_0gs o_o0z &_E1E o.gz7 0.80%9 1416 1._40%9 3,803  1.4832 1.3E8 0.&58 484391
1231 0.033 o_ozs9 3,779 2 421 o.838 0.330 0.z584 133z o.z&5 0.087 o.171 0138 z&043
1982 0.1z26 O_044 o_ooo  10.7&0 G640 Z_Z95 E_917 O.&515 0.z41 0.Z80 aO.1&k%2 0.11k& 71650
1283 0.11z2 0o.11s 0o_L5g8k L.8lkt o.g880 1.:z06 g.487 O.z95 o.o0za  0.0432 o.0LkE 0o.0z4 45517
1984 o.04z 0. 0&0 1.036 1.74%8 O.Z69 0_.820 0.1z4 0_0z3 O_271 0.1l&6 0.136 o023 12535
1285 0.030 o.0zl 1.735E 13.69%8 1.530 0O.0%%2 o.1az O_0&8z2 0.044 0.04E O.046 o.olv 45857
1386 0O.0zZ5 o.0z3 3,233 1.857 Z.68Z 0O.40% O.&7z O_545 o.ozs 0,27 o.10l o_oLk7 Z6L5E7
1287 0.0le& o.0lk 0148 4_E38 O.&g47  0O.1g0 O.0&kE o_1z7 o.o0%s 0.0z0 o.oz9 o.0lz 1532z
1388 0.003 o003 0o.o0L5b 0.8zl o.085  0O.047 o.1lzo o_oss9 o.041  0.028 O.0z& o.0leg 3430
19859 0.0z27 o.olv o030 E_0zZ& l.202 0O.386 049z o.10% 0,104 0122 o.1z% o_ov7k 20481
1230  0O.00& o003 1.3986 8.648 l.788 1.475 10_54& 0o.3951 o.o040 0,012 O.00& 0. 004 7321
1251 o.0ls 0_0ze 0O.Z61 2_035 3.0E9 0O.9:z28 2_806 0.416 O_0&5 0. 066 0.044 o_0zs 435930
199z 0.0&82 o.o7l L.zE3 3.304 o.71z 0.364 o.o0g8s o_oLkz o.olg 0.08E5 o.okLkz o._030 Za6E0
1393  0.0zZ5 o_o0zg 1.676 4_ 592 o.304 0O.188 o.1:z3 o043 o.ol7?  0.071 O.044 o_oz9 18357
1294 0_.035 0._038 0858 1.945 o.0gz 0O.zav O.E58kE O.1&k 0.13z0 0.031 o.041 0o_0zk 10933
1335 0.011 o._olo O.&6z5 1.064 o.088  0.100 .08k o_054 o.oz4 0.070 o.0zs o.ols EE7E
1995 0.01& 0o.0leg o.7ez E_9E& 1.z47 0O.3k&ks 0o.417 o_z2z0 o.0ls  0.044 o.o0za o.ols 25975
1237  0O.0z0 .0z o.zzz 1lz.308 1.781 EZ.680 1.601 o533 o.1lzs 0.070 o.oLk7? o_ozv L0773k
1998 0.0z0 o.ols o.zz30 1._47¢& 0.11® 0O.520 4_ 587 O_0g4 o.0z0 0,048 O.0zZz o.0lz 194085
1299 0.01& o.0zl 0o.035 11.154 I.7E0 0663 2.189 o_&08 g.o7?  0.01%2 o.04% 0o.0z4 48819
Z000 a_oos 0. 00s 0.0&1 1.340 o.177 oO.473 o_400 o_z70 0_036 o.01z 0.014 o_oos 7344
2001 0.033 o.o0z3 o_oog 0.&54 o.140 0.121 0,151 o_z7k o.047 0,022 o.o48 o043 4144
Z00z 0O.04z 0043 o._oon Z. 460 l.043 0O_087 o.o7s o_o037 o.ozz 0.00% o.oLko o033 10z41
2002 0.023 o_o0z3 o_o0v7e 4_E&3 l1_E0E 0O.1z% o.o0ss o037 o.og? 0.0032 o.o0g7? 0.0zl 172539
Z004 0O_005 o004 o_oo0z 0.&683 o.o0zLk o0.07z o.15s o_ovrz o.0l3s 0.0E51 O.036 o.ols 3106
MIN 0O.003 o003 o._oon 0654 o.0zL 0047 o.0&5L o.oz3 o.0l3s  o0.003 O.00& 0. 004 3108
Max 0.134 0.11%8 L. 223 13.698 G640 Z_&680 10_E54F5 1._40%9 3.803 1.483 1.3k8 0.&658 71650
MEAN 0O.026 0031 0905 4_8&50 1. 266 0527 1.71z2 0._348 o.zg&6 0,128 o.11z 0053 271059

Appendix G: Coal Lake Uses (1980-2004) G-4

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



Table G5: Coal Lake Calculated Weir Discharge and Controlled Releases — R3 (m®/s)

TEAR JAN FEE MAR APR MaY hyis| JUL AUG SED 0cT OV DEC ANN VOL
(o, dam)

1930 0.000 0.000 0.000 E5.584 0.763 0.474 1,01z 1.157 3.E0L 1.736 0.803 0.417 40478
1281 ©0.000 0.000 2.08% 2.340 0.657 0.134 0.01% 1.776 0.008 0.000 0.000 0.000 18510
198z 0.000 0.000 0.000 4.115 .99 &.14% E5_10% 0.734 0.02% O0.276 O0.286 0.276 £B813
1983 ©0_276 0.306 0.000 3.666 0.84%9 0.705 7.647 0.560 0.000 0.000 0.000 0.000 37065
1934 0.000 0.000 0.237 1.140 0.04% 0.181 ©0.000 0.000 0.000 0.000 0.000 ©.000 4190
1935 0.000 0.000 0.®82 14.205 3.810 0.027 0.000 0.000 0.000 0.000 0.000 ©.000 49724
1286 0.000 0.000 1.781 2.12% Z.298 O0.360 0.024 0.582 0.000 0.000 0.000 0.000 15000
1287 0.000 0.000 0.000 Z2.853 0.464 0.01Z ©0.000 0.000 O0.060 0.000 0.000 0.000 B824
l2gg 0.000 0.000 0.000 0.000 0.000 0.000 ©.000 0.000 0.000 0.000 0.000 0.000 0
1985 0.000 0.000 0.000 1.93% 1.176 0.405 0.000 0.000 0.000 0.000 0.000 0.000 5210
1950 0.000 0.000 0.43 7.976 1.E8¢ 1.18l 10698 0.2E7 0.000 0.000 0.000 0.000 E01Z8
1931 ©0.000 0.000 0.000 4.876 3.528 1.229 £.987 0.415 0.000 0.000 0.000 0.000 34398
198z ©0_000 0.000 3.682 2.877 0.600 0.01% ©0_000 0.000 0.000 0.000 0.000 0.000 18975
1953 0.000 0.000 0.000 2.9205 0.325 0.000 ©0.000 0.000 0.000 O0.000 0.000 0.000 5400
1934 0.000 0.000 0.000 0.000 0.000 0.000 ©.000 0.000 0.000 0.000 0.000 0.000 0
1985 0.000 0.000 0.000 0.000 0.000 0.000 ©.000 0.000 0.000 0.000 0.000 0.000 0
193¢ 0.000 0.000 0.000 3.750 1.€37 O0.851 0.776 0.0l 0.000 0.000 0.000 0.000 18423
1957 0.000 0.000 1.43% g£.678 2.231 1.551 1.896 0.000 0.000 0.000 0.000 0.000 41687
1938 0.000 0.000 0.000 0.000 0.000 0.000 £.054 0.030 0.000 0.000 0.000 0.000 EESZ
1988 0_000  0.000 0.000 6.51F 2.825 0.334 0_933 0.757 0.000 0.000 O0.000 ©0.000 zagas
2000 0O.000  0.000  0.000 0.000 0.000 0.000 ©.031 0.000 0.000 0.000 0.000 0.000 g3
2001 ©0.000 0.000 0.000 0.000 0Q.000 0.000 ©.000 0.000 0.000 0.000 0.000 0.000 ]
200z 0.000 0.000 0.000 0.000 0.000 0.000 ©.000 0.000 0.000 0.000 0.000 0.000 0
Z003 0.000 0.000 0.005  1.05Z 1.43F 0.065 0.000 0.000 0.000 0.000 0.000 0.000 E7EZ
2004 0.000 0.000 0.000 0.000 0.000 0.000 ©O_F44 1.137 0.000 0.000 0.000 0.000 4502
MIN ©0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ©.000 0.000 0.000 O.000 0
Ma¥  D.276 0.306 3.6BE 14.2Z05 £.999 £.14% 10.698 1.776 3.E0L 1.736 D.803 0.417 £B813
MEAN 0.011 0.01F 0.426 3.064 1.331 0.54% 1 349 0.323 0.144 0.080 0.044 0.023 19383
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Table G6: Pipestone Creek at Coal Lake
Historic Water Use (U1+U2+U3) from 1980 to 2004 (m°/s)

TEAR JAN FEE MAL ADR MAY JUN JUL ATTG SEP acT Mow DEC AMNN VOL
(o, dam )
1920 0.134 o.0gs 0,003 0.931 o.0g4 0,335 0. 404 O.zE5Z 0,30z -0.253 0.E5EE O_zZE51 S014
1981 o.039 o.0g9 1.756 o.o0gl o.141 O.z256 o.z71 -0.384 a.257 o.og7 0.171 o138 TL39
1987 0.126 0.044 0.000 6.645 -2.35% -3.854 0.808 -0.179 0.21z 0.004 -0.127 -0.161 z847
1983 -0.1l64 -0_.188 0.585 Z2.149 0.031 0.501 0.840 -0_Z2&64 o.0z9 0.043 0.08z 0o.0z4 QLE3
15984 0.04z 0_.0&0 0.7393 0.&608 O_zz0 0.633 0,124 0023 0.z71 0,186 0.13& 0.033 8345
1985 0,030 0.0z1 0.7582 -0.507 -zZ_ZzZz0 0.07:z 0.133 O.0&z 0.044 0.045 0.04& o.ol1l7? -38&7
1986 0.0zZk 0.0zZ3 1.452 -0.z27Z 0.3234 0.045 0,642 O.0&3 0.0z39 0. ze7? 0.101 o_ag? 7EE7
1987 0.01l& 0.01%& 0.142 1.686 o.133 0,145 0.08L o.12%7 0.039 0.0z0 0.033 o.0lz 54393
1982 0. o003z o.003z 0.055 o.821 o_0gk5 o.04%7 0o.1z0 o.0gs o.041 o.0zs 0.0Ze o.0le 34390
1983 o.og7? o.017 0.030 2.093 a_1g7 -0.01%9 0. 492 0.10%9 0.104 o.12z 0.139 o.o7k5 11271
159390 0. 00& 0.003 1.5E50 0.672 o.15z 0.z%4 -0_.153 0.054 0.040 0.0l1z 0.00& o_004 7194
15931 0.0l1lk 0.0z& 0.z261 3.158% -0_.435% -0_301 0.81% -0_.003 0.0&85 0. 0686 0.044 o_0za QL5394
193z 0.0&8z 0.071 1.541 0.4z7 o.11z 0,345 0,023 O.0&5z o.0ls 0.03k5 0.083 o.031 TEdk
1933 0.0zZk 0.0z 1.676 1.787 -0.0zZ1 0.18s 0,123 0.043 o.017 0.071 0.044 o.0z3a 10EE:S
1934 0.033 o.03s2 0.8628 1.945 o.0gz o.z37 0. 535 0.1k 0.130 0.031 0.041 O_0zZk& 11001
1935 o.01ll o.010 0.625 1.064 o_0gsg 0o.100 o.02k5 0o.0&54 o.0z4 o.oa7o o.0zg o.ol9 EETE
1936 0.0le o.017 0.7a3 Z.206 -0_Z30 0.107% -0.3&59 0,305 o.ols 0. 044 0.0z9 o.ol9 TE42
1997 0.020 0.022 -1.270 3.630 -0.450 1.08% -0.295 0.53% 0.12z% 0.070 0.057 0.027 9lzg
15993 0.0z0 o.019 0.z230 1.476 o.11a 0_.580 Z2.633 0.0c4 o.0z0 0. 048 0.0zz o.013 13825
159493 0.0l1lk 0.0zz 0.03& 4 647 0_.935 0.3z3 1.286 -0_.143 o.a077? 0.013 0.0439 0.0z4 158932
Zoao 0,002 0.00& 0.051 1.3240 o.177 0.47%8 0. 363 o.z70 0.03& 0.013z 0.014 a_oo3s TzE61
Zool 0.033 0.0zZ3 0.00z 0,664 0.140 0.1z1 0.151 0.z75 o.047 0.0zZz 0.043 o.043 d1d6
Z00z 0.044 0.044 0. 000 Z.460 1l.049 o.o0sv 0.073 o.0z37 0.0zz 0,002 0.08z o040 10zZE7
Z00z o.0z4 0,024 0.071 2.511 a_o7o 0.0&4 o.o0zs o.03% o.os57? 0. o003z 0,062 o.031 1051e
2004 o.005 0o.004 0.00z 0. 689 O_0Z5 0,07 -0.32346 -1.06%5 o.013 o.051 o.037 o.ol9 —-139a
TOTAL 193183
MIN -0.1lgd -0_.128 -1.Z70 -0.E507 -Z_3E5% -3.8E54 -0.3E59 -1_06% 0.01z -0.253 -0.1z27 -0_.1g1 -3867
M 0.134 o.0gs 1.756& E.645 1l.043 1.083 Z.633 0.g5z33 0,30z 0. ze7? 0.E5EE O_zZE1 12393z
MEALN 0.0zZk5 0.0132 0.430 1.79¢6 -0_0&5 o.073 0. 363 o.0z24 0.02z 0. 046 0.0&3 0.03k5 2T
COAL.LAKE.USES.2.xls
Note: The above uses include Node 05FA012.2
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Appendix H:  Atco Power Uses (1980-2004)

Table H1: Atco Power Reservoir Capacity Table

Elevation| Capacity

(o dam)

(1)

533
543
1322

G6d. 46

665,07

55,68

le43

56 058

2736

G657 . EL

2073

GE59 . 34

Interpolated from Atco Report

prepared by Stantec June Z004

Watrecon report storage capacity

estimate i=s 10,485 cu.dam

pog 70
Forestburg.(Battle.River).Reservoir.Capacity.xls

Figure H1: Atco Power Reservoir Capacity Curve

Atco Power Reservoir

(w) uoryens3

664

2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000

1,000

Capacity (cu.dam)

Forestburg.(Battle.River).Reservoir.Capacity.xls
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Table H2: Atco Power Reservoir Natural Evaporation (mm) from 1980 to 2004

TYEALR JaN FEE MAT ADT MLY JUn JUL AT ZETD OCT HOV DEC TOTAL
1980 -18 -15 -7 7E 71 -25 85 -23 g 20 & -48" 132
1981 -18 -z 17 g 20 ag 43 103 1E 1 -4 -a" 338
1982 -4E -8 -10 53 5D 83 -3 3 1z 2 -11 -7 119
1983 -3 -7 9 58 57 -4z 64 105 23 16 -16 -z0" 238
1984 -24 g 14 &5 57 43 1z 89 -74 9 -18 -za” 268
1985 -1z -17 31 33 63 109 94 z z0 1 -1z -12" 301
1986 -1z -1kt 3 41 a0 28 -27 102 -20 1z -z1 -e" 23E
1987 -5 -9 -8 E3 111 123 47 z ZE z6 -4 -12" 349
19gg -7 -7 7 gs 1z1 g 108 20 -7 24 -3 -z0"” 391
1983 -z -10 -1 63 79 47 53 31 43 -4 -11 -14" 253
1990 -13 -E 21 43 24 z4 7 77 72 1z -14 -12" 294
1991 -1z -5 -3 o} 23 -15 93 £9 53 -20 -4 -12" 204
1992 - -15 33 48 34 108 34 g2 11 1 -4 -za” 304
1993 -7 o -20 14 57 12 17 58 o} 4 -19 -10" 140
1994 -EE -16 34 &4 34 -6 73 z9 zd -4 -9 -3 158
1995 -1z 3 2 z2 72 £l EE -z1 £ 18 -20 -z2” 218
1996 -28 -z -6 15 -5 15 93 80 -36 13 -49 -18" 73
1997 -1z z 5 40 £3 1 118 20 14 -13 1 g 2g8
1998 -3 -4 8 40 100 45 93 103 44 8 -1z -12" 392
1999 -36 1 4 1 z0 47 -5 33 48 12 -11 -&" 61
2000 -20 -10 10 15 52 40 72 37 -25 22 -1 -1z" 181
2001 0 -5 19 45 48 14 z1 128 15 5 -9 -a" 276
2002 -4 -£ -21 17 101 120 145 29 1z 0 -g -10" 391
2003 -32 -z1 0 z 34 48 128 a5 23 7 -5 -&" 275
2004 -21 -3 -5 71 73 EE = 24 13 -17 -4 -z1" 175
HIN -EE -21 -21 1 -5 -4z -5z -23 -74 -20 -43 -4 £l
ML o 8 34 &9 1z1 123 145 128 72 26 & o 392
MELN -19 -7 5 43 &0 46 &0 55 17 5 -11 -15 247
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Table H3: Atco Power Reservoir Natural Evaporation (dam®) from 1980 to 2004

TEAR TaN FEE MAR ADR MAY JUH JUL AUG ZED oCT HOV DEC TOTAL
o dam)
1320 -4z -3E -1g 176 168 -5z 201 -54 13 a7 14 -107" 208
1981 -a1 -4 39 136 70 2za 114 z4a0 36 3 -3 -z1" 79z
198z  -10E -1= -z4 138 117 1398 -z1 7 23 4 -zg -17" 273
19283 -z0 -18 zz 134 13z -93 150 zag E3 37 -3g -47" EEE
19284 -57 18 33 151 133 100 285 zos  -173 21 -4z -5z E25
1925 -zg -33 72 78 147 258 2z0 E 46 3 -z7 -za” 703
1328 -zg -3E 7 58 214 211 -64 Z4E -48 2g -0 -14" 54
1987 -11 -2z -z0o 127 264 290 109 4 53 60 -5 -za" 824
19:s -17 -1g 15 209 224 1za 24a 71 -1¢ EE -7 -47" 918
13g% -5z -2z -3 148 lgs 11z 1zE 7z 100 -10 -zg —zz" 598
1930 -44 -1z 49 115 198 57 16 1g0 169 27 -33 -zn" 692
1931 -zg -11 -8 75 EE -38 ] 160 137 -47 -1o -z7" 481
133z -14 -24 78 11z g0 253 73 151 26 3 -1o -cc” 708
1993 -18 1 -48 33 134 29 40 137 7E 3 -4z -z4" 329
1934  -131 -37 79 143 79 -14 171 68 E7 -8 -zz -z1" 370
1938 -zg 3 5 7E les 1zo 155 -43 138 43 -71 -gz" E10
lasg -6E -5 -14 26 -1z 34 217 lgg -83 30 -1l4 -41" 171
1937 -zg E 11 SE 1z4 3 277 1g7 Iz -31 z of 677
13398 -5z -8 z0 94 238 108 217 z40 103 18 -z7 -z7" 917
laas -84 c 3 1 46 11o -1z1 77 11z 28 -zE -14" 14z
zooo -4g -z z4 I8 1z1 93 13 86 -E3 51 -1 -z 4zz
2001 0 -1z 45 115 11z 33 50 zog <] 1z -z1 -zz" 645
200z -5 -15 -4g a1 233 281 348 a0 27 -1 -14 -12" 921
zooz -4g -31 1 E 8z 118 300 zzz Ed 15 -1z -14" 692
2004 -g3 -4 -7 135 170 155 7 79 43 -39 -3 -7z" 399
MIN  -131 -3= -4a 1 -1z -93 -1z1 -54  -173 -47  -114  -107 14z
Max 0 18 73 209 284 290 341 zog 169 60 14 0 921
MELN -4z -1E 13 101 14z 108 140 lzg <] 14 -zE -34 570
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Table H4: Atco Power Reservoir Forced and
Cooling Tower Evaporation (dam®) from 1980 to 2004

TEAR TaN FEE MAR ADR MAY JUH JUL AUG ZED oCT HOV DEC TOTAL
o dam)
1320 z73 ZEe 248 3EE I9% E3g Ezg £lE E22 EEZ 378 z7a”  £zz4
1981 279 z66 348 3EE 393 598 Ezg El6 E22 EEZ 378 z7a”  5zza
13:z z73 zEe 348 3EE 393 1T Eza 616 E22 EE2 378 z7a”  Ezz4
19283 z73 ZEe 248 3EE I9% E3g Ezg £lE E22 EEZ 378 z7a”  £zz4
19284 z60 278 348 337 393 598 801 830 487 £37 378 z7a”  5ezs
1925 zag zos 298 246 473 73l 953 611 Ed4 £83 360 287" E7zs
1328 31z z0l 378 404 383 394 383 Ezg B48 EEZ 231 zzz” 4847
1987 180 375 450 3EE €45 861 733 404 E71 E27 671 654" 6647
19:s zgs 421 £94 €07 £45 718 gg= 733 £71 E27 438 z7a” 7010
13g% z73 zz3 248 438 267 718 404 £94 BEL E04 378 zpe”  L4sz
1930 zEz zz7 295 337 367 715 404 889 EZE E27 604 z7a”  mezl
1931 zag zEe 348 3EE 238 1T 733 Ezg 371 £94 288 z4s” 4308
133z ZE4 €11 £37 EZE £94 E1l 404 Ezg 371 283 228 z48”  £g43
1993 279 z23 295 293 383 598 383 El6 371 E27 632 450" 5l4s
1934 327 zog 298 €07 383 718 404 733 E2E EE2 632 zz7"”  Eall
1938 ZEZ 3EL 450 438 I9% g6l gg= £lE EZE 450 378 z7a”  £ama
lasg 337 z38 £37 293 627 31 g3 404 371 283 378 z7a”  sazs
1937 327 530 450 ZEE 383 g6l gg= 404 E2E 383 288 zag” 5777
13398 273 590 298 €07 645 g6l 404 5zg 371 EEZ 632 z46”  s0zo
laas zEz z23 654 3EE £94 £71 383 £94 371 E27 285 zas”  5so4
zooo zes Fch z5z 293 367 598 733 £16 371 E86 632 z7a”  Easg
2001 297 zz3 298 €07 367 113 404 718 371 450 244 z27"” 4898
200z 3g88 z23 273 ZEE €45 39l Ezg g9 E71 £37 285 zas”  £as7
zooz zgz 351 z4g 3EE 383 598 Eza Ezg E71 450 3le zga”  E0&4
2004 608 576 Eez 518 E0= 544 E0= 503 E22 509 544 gas”  &708
MIN 130 zol z4g zdg zig 391 383 404 371 383 z3l zzz 4547
Max 608 611 £94 625 £94 g6l 953 ggs BEL £94 671 696 7010
MELN zaz zla 3al 402 464 £44 Eal €13 EED EE7 418 327 EEE3
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Table H5: Atco Power Reservoir Change in Storage Volume (dam?®) from 1980 to 2004

TEAR TaN FEE MAR ADR MAY Jm JUL AUG SEP oCT NOv DEC TOTAL
(o dam)
1320 EE7 -z3 -E1§ BE9  -73Z 13 71 -14 zz4  -187  -zls  -zze’ -43
138l  -192 359 628 -133  -244  -Z00 -45 €13  -Elz -30 27 -g5" 180
lagz  -121 -28 100 1287  -684  -470 goz -7l -11 z -g6  -lz6" -E4
19283 -E& -10 E37 139 -5z 308 -386  -El13  -1z3 -87 ga  -11a"  -lg6
19284 -31 -1z1 431 -z0 -138 83 -435  -761 534 178 358 of 175
1385 -1E& 707 76 221 24z 157 -E06 €64  -364  -178 284 z1a”  1z8g
1328 18 128 710 -470 1z -4zz 364 -167  -1l0% -z9 -44 -az " 77
1387 -7 -z40 Eg3 2l -325  -368 -EE1 454 -1181  -413  1E4Z 187" -9E
lags  -d44E -3E8 70 SE1  -331 214 -zg -z -46 -4 gs -4707  -z94
1983  -EEE -54 zoo 1470 -4z  -738  -1l044  -z07 309 57 797 zaa” 148
1330 -zg -1g 34z -45 17z 173 -474  -1073 43 111 -37  -zoa”  -1lo3s
laal  -Z0E 4 983 784 -ElL  -231 106  -173 =78l -dEZ 3 -4 -41
133z 138 15z 86 33 15 15 28  -zpz  -100 -390 438 17 0 111
19393 54 -z3E 1339 4  —249 107 14 -321  -493  -349 338 ara’ 648
1334 14 -727 1388 -2E6  -114  -114 -14 -71  -zam =777 ez -4777  -lo83
1985 -ZE§ -zl 1516 -zl -157 -14 -23E 235 -271  -8EE z6  -zza’ -14
1998  -13E -1z1 1596 594  -E0L 34z -E70  -242Z  -408  -499 70 -zaz” 136
1337  -188 -28 2411 108 -782 157 -321  -l4z -14  -783  -l00  -zE8" -4z
13sg -64 -a3 za3 1211 -13z 235 171 -385  -z78  -91Z a6 -z1a”  -186
1333 -54 -lzs 1509 782 668 -413 493  -408 -1l082  -1E0 -zg  -187" 114
2000  -1E0 -laz ZESZ -830 -0 zg 150 2g?  -z@s  -376  -271  -1E7" 155
2001 -Zgd -zaz 36 1560 1zg 164 E7 -zg -1l4n  -541  -1&0  -114"  -5g4
2002 -463 -584 -B805 4162 -223  -463 -888  -E77  -g84  -7EE  -43%  -g70"  -z4E3
2003  -EOE -4E7 ZE3Z 3663 -2l -3489 -777  -748  -7lz -84l -627  -g77" 473
2004  -47E -480 azg 764 z1 24 -17 1567 -3 -loo 634 z14"”  zams
MIN  -5Eg -7z27 -808 -830  -78z  -73%  -l044 -1073 -1l16l1  -875  -627  -577 -z4z3
Max EE7 707 ZEBE 4162 34z 34z 80z  1E67 £34 178 1E4Z 378 2485
MEAN  -l4% -1z1 797 684  -Z11 -64 -163  -117  -309  -370 135  -123 -5
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Table H6: Atco Power Reservoir Uses (m®/s) from 1980 to 2004

TEAR TaN FEE MAR ADR MAY JUH JUL AUG SEP oCT HOV DEC TOTAL
(o, dam)
1980 0.228" 0.081 -0.063 0,540 -0.062 0.273 0.299 0.205 0.334 0.158 0.086 -0.024 5492
1sgl ©0.017"7 0.287 0.378  0.136  0.084 0.241 0.22% 0.548 0.056 0.200 0.152 0.0&4 £195
13z 0_0z0’ 0.088 0157 0.631 -0_06% 0.124 0_488 -0.040 0247 0.212 0108 0047 E445
1982 0.076" 0.09%  0.350 0,243 0.17% 0.310 0.120 0.130 0.81® 0.151 0.185 0.042 E593
1984 0.06E"7 0.069 0.302 0.181  0.147 0.301 0.24% 0.104 0.366 0.312 0.266 0.084 £427
1985 0_0z4’ 0.362 0165 0.Z10 0_361 0.441 0214 0.478 0.087 0.1%0 0.238 0208 7797
186 ©0.11%"7 0.125 0.408 0.0l 0.291 0.07L O0.25E 0.Z26 0.E66 0.208 0.053 0.043 E486
1987 0.042" 0.047  0.380 0,270 0.21% 0.302 0.111 0.337 -0.166 0.102 0.85L 0.304 7372
1988 -0_085° 0.019 0.F92 0.682 0.22% 0.411 0.414 0.301 0.235 0_253 0.186 -0 089 7E3Z
19ga -0 124" 0.057 0.166 0.792 0.050 0.034 -0.19% 0.209 0.450 0.206 0.443 0,262 6238
1980 o0.087" 0.081 0.256 0O.L1E7 0.27F 0.364 -0.020 -0.001 0.32% 0.286 0.206 0.0L7 E274
1991 0_o02" 0107 0.493  0.489 0.090 0.127 0.397 0.193 -0.098 0.089 0127 0050 5348
l1ssz 0.1s2" 0.291 0.3 0,237  0.295 0.302 0.181 0.1%% 0.115 -0.154 0.275 0.203 £371
18z o0.l2z” -0.005 0.5  O.LE0 0.100 0.282 0.16% 0.l16l -0.020 0.107 0.356  0.300 ELZ6
1994 0_078" -0.194 0.659 0193 0_130 0.226 0209 0.275 0148 -0.08% 0.375 -0_064 5197
1985 -0.00l" 0.0586 0.886 0.1&8  0.15% 0.373 0.302 0.23% 0.150 -0.12E 0.132 0.000 £477
199& 0.0El"7 0.044 0.828% 0,256 0.04% 0.375  0.200 0.130 -0.048 -0.032 0.244 -0.020 E73Z
1997 ©0.037" 0.231  L.07z 0.189 -0.10% O0.394 0.315 0.167 0.248 -0.156 0.072 -0.023 £410
1988 0.0807 0,202 0.2E3 0,738 0.256 0.463 0.296 0.143 0.076 -0.124 0.247 0.002 £743
1999 0.028" 0.041  0.351  0.433  0.027 0.142 0.284 0.136 -0.223 0.189 0.083 0,047 5760
zooo o0.035” 0.026  L.087 -0.193  0.164 0.277 0.395 0.358 0.010 -0.089 0.133  0.034 E931
zool o0.0lz" -0.033 0,140 0,881 0.2Z7 0.306 0.181 0.368 -0.28% -0.02% 0.02& 0.071 4953
zo0z -0.021" -0.165 -0.2l4 1.731  0.247 0.08L 0.002 0.150 0.005 -0.044 -0.085 -0.165 3965
2002 -0.112"7 -0.087  L.037  1.54% 0.092 0.140 0.01% 0.001 0.00E -0.0866 -0.125 -0.11% £228
zoo4 0.027"7 0.037  0.366 0.547 0.26Z 0.27% 0.186 0.805 0.221 0.138 0.451 0,313 9591
TOTLL 153694
MIN -0.124 -0.1%4 -0.214 -0.193 -0.103 0.034 -0.193 -0.040 -0.283 -0.1594 -0_125 -0_1&E 3965
Ma¥  0.298  0.382 1,07  1.731 0.361 0.463 0.488 0_805 0.4%0 0.312 0.85L 0_31% 959l
MEAN 0.041 0.075 0.44% 0.458 0.147 0.266 0.2Z17 ©0.23E 0.117 0.075 0.Z0Z 0.064 £143
FORESTBURG.RES.USES.2.xIs
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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 (05SFC001), Bigknife Creek near Gadsby (05SFC002), 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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The results show the calculated inflow consistently lower than the recorded inflow. The calculated
inflow rarely exceeds 10 m*/s with most points plotting below 5 m*/s. The recorded inflow shows a
significant number of metered flows from 5 m’/s to nearly 30 m*/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

Table I11: Wetland Project Licenses

Apwr Id Priority Date Expiry Date Specific| Quantity Cons| Losses | Return|Irr Area F3L Vol F3L Area
[cu.m)  (cu.m)| (cu.;) | [cu.m) (ha) (cu.dam) (ha)
Z3818 1995-07-1& WTLNLS 2E30 a 2530 o} o} 32.0 2.4
Z38E0 199&-07-31 1993-0E-E1 TWTLMNDS 14800 0o 14300 u} u} Z8.7 &G
24026 1959E5-04-10 WTLHDS 32070 o 2z070 u} u} TE.E 14 &
ZE3EE 199z2-05-2& WTLNLS 34530 0| 34530 o} o} 111.0 zo.1
ZEE41 1992-0E-E8 WTLHDS ZEZE00 o Z2z00 u} u} S99 185
Z8334 l9g88-05-12 WTLHDS ZEZE00 o Z2z00 u} u} zl.4 L. E
25453 1935-02-08 WTLNLS 44410 0| 44410 o} o} EZ_6 1z_&
Z8EET 1988-01-0& WTLHDS 48110 0o 43110 u} u} 7.1 14._ %9
Z8L5a3 1987-11-19 WTLHDS 171450 0 171480 u} u} z9g.4 45 3
ZBE7E 1927-02-04 WTLNLE EDzO0 1zz0 E7970 o} o} 101.49 lz._ =
Ze7Es 1987-05-EZ2 WTLHDS 3440 0o 23440 u} u} z3. 5 L&
Za7ES 1987-05-EZ2 WTLHDS Z321a0 o Z3100 u} u} 0.4 7.0
z2720 1927-0E5-2Z WTLNLE Z0970 o) 20270 o} o} 4z _E =]
8870 1987-01-E& WTLHDS ZEZE00 o Z2z00 u} u} ZZ.E L4
ZozE4 1986-0E-E8 WTLHDS 7140 o 27140 u} u} 105 & 19.3
Fo3ae l925-01-27 WTLNLE 4LKE40 0| 4E£40 o} o} 11z & ZO_4
Z2E5E7 198E5-05-E9 WTLHDS 85110 o &8&5l1l0 u} u} 851 162
Zo540 198E5-05-09 WTLHDS 40710 0o 40710 u} u} &z.0 lz. &
ZOBEZ lo924-17-18 WTLNLE EZ79:20 0| E272320 o} o} £03_1 2.9
30z93 1984-0FZ-E0 WTLHDS 416320 0 416320 u} u} 5783 11.1
0446 1983-12-01 WTLHDS 103610 0 103&l0 u} u} 1le0.4 Z7.E
2029E lazz-10-21 WTLNDE 43170 0| 42170 o} o} £l._g& lo._=
21023 1982-05-E7 WTLHDS 17270 o 17E70 u} u} Z8. 4 &G
21z00 1983-04-05 WTLHDS 1z9E5z0 0 1z3E5E0 u} u} 3281 458 9
21741 1927-0&5-03 WTLNDE 17z&90 0| 17z&90 o} o} FEO_E 41 &
31547 1980-04-10 WTLHDS Elgl0 o Elzl0 u} u} El.8 0.8
31e54 198E5-10-31 WTLHDS 107310 0 107310 u} u} 0.1 12.7
24FEE la25-10-21 WTLNDE 117180 0| 117120 o} o} FFE_E 2.0
J4E8E 1981-10-09 WTLHDS E&740 0o E&740 u} u} 987 1.3
34983 1983-0E-08 WTLHDS 1lzEE620 &4140 E03IEGD 6822820 Z7.88 ZE9E6._4 a37.3
2LE7a 1921-04-0Z WTLNDE 422460 0| 428460 o} o} E0E_ & lo.0
35713 1981-03-E3 WTLHDS Ersarary-in] o 77780 u} u} Z9&e0._4 40 4
3E736 1981-03-1%8 WTLHDS 1726590 0 172&30 u} u} ZE4. & 258
IE11E 1370-0&-29 WTLNDE 1040 0| 16040 o} o} 0.8 7.0
JE1EL 1970-0&-03 WTLHDS 7400 u] 7400 u} u} 7.4 Z.E
3EL1ET 1970-0&-03 WTLHDS 12330 o 12330 u} u} 71.5 14._0
25130 1370-0&6-03 WTLNDE 41940 0| 41940 o} o} 93_7 17_E
JE14E 19&65-05-01 WTLHDS dEE40 0 45540 u} u} 17z.7 z8.9
36147 1968-04-E6& WTLHDS 139380 0 139380 u} u} 333.0 49 &
25348 1939-09-28 WTLNDE EOE70 0| EOE7O0 o} o} 7z_8& 14_7
JE4EE 1972-04-05 WTLHDS BEE10 0 &&&l0 u} u} 891 168
36564 1l989-08-E2 WTLHDS 399640 199820 149250 EOL570 g87.41 3998 E7.E
255949 1972-03-1E WTLNDE Fas040 0| 296040 o} o} 974 _E 15 4
TEE3S 1998-07-16 zZ000-03-E& TWTLMNDS 12000 0o 13000 u} u} zh. 3 &0
TEE3S 1998-07-16 zZ000-03-E& TWTLMNDS 14000 14000 u} u} u} Z7.E &4
7FE39 1992-07-16 Z000-03-F& WTLNDS 17000 0| 17000 o} o} 37F_9 7.4
TEE3S 1998-07-16 zZ000-03-E& TWTLMNDS 2e000 0o 2&000 u} u} 3= 135
73za87 1995-04-15 zZ010-0E-07 TWTLMDS 4Z000 0o 4z000 u} u} I 153
TE7EE 19983-0&-09 WTLHDES Ea0ao 0o E3000 u} u} 110.3 zo. 0
g0634 1995-0&-11 WTLHDS 7740 7740 u} u} u} 153 4.0
21007 19959-03-16& WTLHDS 2000 u] 2000 u} u} g1 1.9
Wetlands.xls
Note: FSL volume (red) filled using Figure 12
FSL area (blue) filled using Figure I1
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Figure 11

Upper Assiniboine River Basin Study
Area-Volume Relationship for Prairie Sloughs

Based on relationships established from
Combined PFRA and Ducks Unlimited Data Sets
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Upper Assinibonine River Basin Study Main Report
http://www.swa.sk.ca/publications/documents/UARBS%20Drainage%20&%20Flood%20Control%20Report.pdf
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Figure 12: Battle River Basin Wetland Projects
Licensed Quantity vs Storage Capacity at FSL

Wetland Licensed Quantity vs Storage Capacity at FSL

= 0.00250597091538886 x QU-973364442803521

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

Figure J1: Meyers and Morton Annual Gross Evaporation PFRA Comments

From: "Mlartin, Fred" <martinfid AGR GC CA>

To: "T erry Chamwlak" <T erry.Chamulaki(@ swa. ca>
Date: 16,/052005 :09 am

Suhject: RE: Evaporation Data

Hi Terrsd

Sorry. [ have not cotrelated Meser evaporation estimates with M orton.

We have never had the need to wilize aty such relationship as all ow
studies are based on the Iever determination of gross evapor ati o,
Howewer, I am attaching a report that was prepared by Ron Hoplkinson that
assessed the two m ethods. It isnot what wou are specifically looking

for bt it may give you some insight.

[ have also attached a copry of the latest report (Hydrclogy Report #1457
ofy goss evaporation. [ will forward previous related reports by moadl.
(Presvious reports were provided to Alex Banga)

Fred Miatrtin

Appendix J: Meyers and Morton’s Gross Evaporation Correlation Equations
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Figure J2: Meyers and Morton Annual Gross Evaporation Correlation

Annual Gross Evaporation

(1940 to 2001)
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Figure J3: Meyers and Morton Annual Cumulative Gross Evaporation Correlation

Annual Cumulative Gross Evaporation (mm) - LOG

(1940 to 2001)
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Figure J4: Meyers and Morton April Cumulative Gross Evaporation Correlation

April Cumulative Gross Evaporation (mm) LOG
(1940 to 2001)
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Figure J5: Meyers and Morton May Cumulative Gross Evaporation Correlation
May Cumulative Gross Evaporation (mm) - LOG
(1940 to 2001)
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Figure J6: Meyers and Morton June Cumulative Gross Evaporation Correlation

June Cumulative Gross Evaporation (mm) - LOG
(1940 to 2001)
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Figure J7: Meyers and Morton July Cumulative Gross Evaporation Correlation
July Cumulative Gross Evaporation (mm) - LOG
(1940 to 2001)
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Figure J8: Meyers and Morton August Cumulative Gross Evaporation Correlation

Morton at Lacombe
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Figure J9: Meyers and Morton September Cumulative Gross Evaporation Correlation

October Cumulative Gross Evaporation (mm) - LOG
(1940 to 2001)
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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 J10: Meyers and Morton October Cumulative Gross Evaporation Correlation

September Cumulative Gross Evaporation (mm) - LOG
(1940 to 2001)
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Appendix J: Meyers and Morton’s Gross Evaporation Correlation Equations
Battle River Natural Flow at Saskatchewan—Alberta Boundary (1980 to 2004)
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Appendix K

Battle River Basin
Water Demand Map



Appendix K: Battle River Basin Water Demand Map
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