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The average annual natural flow of the Battle River at

the nlberta-Saskatchewan boundary is 228,000 acre-feet.

Averzge ennual water use in the Alberta portion of the basin
now amcunts to 13,900 acre-Ieet, 6.1, of the averapge annual

natural ILlow.

The present level of consumptive use (1979 level) in
the Alberta portion of the Battle River basin would not have
exceeced Alberta's 507 share in any of the 68 years (1912-79)
analyzed. On the average, 101,000 acre-feet of Alberta's
share of the Battle River flow would have been passed
annually to Saskatchewan. The minimum surplus passed during
any one year would have been 3,900 acre-feet in 1941,

Hydrometric records for Battle River near Ponoka,
Pipestone Creek near Wetaskiwin, Coal Lake reservoir,
Alberta Power reservoir and Battle Kiver near Unwin will
serve as an adequate hydrometric data base in the

computation of natural flows for apportionment purposes.



The hydrometric stations for Coal Lake reservoir and for
Pipestone Creek near Wetaskiwin should be operated on a

continuous basis if consumptive uses are to be calculated on

a continuing basis.
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Following the completion of the Prairie Provinces Water
Board's Study on Determination of Natural Flow of the North
Saskatchewan, South Saskatchewan, Saskatchewan, Chufchill
and Qu'Appelle River Dasins in 1977, the Board agreed to
have other interprovincial basins studied to determine if
apportionment of natural flow might be required at this
time. Eighteen interprovincial basins were identified and
priorities assigned to the basins. The Board agreed that
the eighteen basins would be studied in order of priority as
funds and time became available, The Battle River natural
flow study is one of this series of natural flow studies
being conducted for the Prairie Provinces Water Board.

This report on the natural flow of the Battle River at
the Alberta-Saskatchewan boundary describes the basin geo-
graphy (chapter 2), the analytical approach of the study

{chapter 3), water use within the basin (chapter 4), and the



derivation of historical natural flows (chapter 5). In
chapter & the present (1979) level of use is analysed in

conjunction with natural flows to indicate the potential for

appertionment deficits.
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BASIN GEOGRAPHY

2

The Battle River basin is situated in east-central
Alberta and west-central Saskatchewan (Figure 1).
Originating at Battle Lake and Pigeon Lake in central
Alberta and flowing in an easterly direction, the river
drains an area of 9,600 square miles and travels a channel
distance of about 500 miles before crossing into
Saskatchewan. In Saskatchewan, the Battle River continues
its easterly route and drains an additional 1,980 square
miles as if travels the remaining 150 miles to its
confluence with the North Saskatchewan River.

The headwaters of the Battle River basin are situated
within the eastern limits of the Western Alberta Plains,
approximately 100 miles from the mountains to the west.

From its origin at Battle Lake, the river flows in a
south-east direction meandering for a distance of 62 miles
within a low well-defined valley. At Ponoka the river flows

east for 30 miles and into a low, flat area near Samson



Lake. Passing through Samson Lake the river continues north
for approximately 40 miles in a valley which gradually grows
deeper as it approaches its confluence with Pipestone Creek.

Downstream of Pipestone Creek the river cccupies & much
larger, more rugged valley which was carved out by the
cutflow from glacial Lake Edmonton during the last
glaciation some 10,000 years ago.

From its oversized valley the main Battle River flows
in a generally easterly direction through the Eastern
Albertez Plains and intc Saskatchewan. In its downstream
reaches it flows through an area 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
(Figure 1). Of the three reservoirs, only Coal Lake has
been operated for low flow augmentation (August to November
1977) and has been fitted with a riparian outlet for such
purposes. Driedmeat Lake, although originally intended to
contain a riparian outlet, now depends upon manipulation of
a 2-meter wide fish ladder to provide downstream flow. The
Alberta Power Reservoir is used to provide cooling water for
a thermal electric generating statién and passes water out
of the reservoir by means of & syphon fitted with various
size orifice plates. All three structures have substantial

spillways for the passage of larger floods.



STUDY APPROACH

The primary obiective of the study is to analyze the
natural montnly fliow values for a historical time period
(1912 te 1979) and based on the present (1979) level of
warer use, determine the potential for apportionment
deficits now and in the foreseeable future at the Alberta-
Saskatchewan boundary. The analysis may be considered as
consisting of the following three components:

i) Determining the present level of water use for the
Battle River upstream of the Alberta-Saskatchewan
boundary. .

ii) Determining the natural monthly flows, for the 1912
to 1979 period, for the Battle River at the
Alberta-Saskatchewan boundary.

iii) Subtracting item i from ii to determine if an
apportionment deficit would have occurred in the
past based on the present level of water use.

Since monthly flow records are not available at the
Alberta-Saskatchewan boundary, records from the hydrometric
stations - Battle River near Poncka (05FAQ01), Battle River

near Unwin (Q5FE001) and Battle River at Battleford (05FF001)



were used in the development of streamflow estimates for the
Battle River zt the interprovincial boundary. Also, since
the monthly flow records at these sites reflect human
activity in the basin and are incomplete, the natural flows
at these sites as well as for Pipestone Creek near
Wetaskiwin had to be reccnstructed before they could be
utilized in the development of natural flows at the boundary
and in the apportionment analysis. The natural flows at
these sites were computed using the project depletion method
{see chapter 5) which required the creation of the following
files at each of the previously identified gauging

locations.

i) A-File consisting of the recorded monthly flows

at each of the sites.

ii) J-File - consisting of an array of adjustment items
which must be added to or subtracted from
the recorded flows in order to remove the
effects of human activity (historical
water use) in the basin.

iii) B-File - consisting of the natural flows at the
gauging sites. Naturalization was
achieved by applying the J-Files to the
pertaining A-Files.

iv) C-File - comnsisting of the B-Files extended to the
full 1912 to 1979 period, using simple or
multiple regression on natural flow
records (B-files) from other stations.

Having computed the natural flows for the 1912 to 1979

period at the above noted gauging sites, interpolation



procedures were utilized to estimate natural flows at the
Alberta-Saskatchewan boundary.

The need for apporticonment wee znalyvzed by applving the
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BASIN WATER USE

Historical basin water use (J-File) is defined as the
monthly flow adjustments which must be added to the recorded
flows at a gauging station in order to reconstruct the
natural monthly flows at that site.

The Battle River has, and continues to supply, a
diversity of water users who withdraw, discharge and consume
water from various points within its basin. In order to
create a table of historical basin water uses it was,
therefore, necessary to identify the following items:

i) Which projects constitute a water use?
ii) What is the quantity of water being used by each
project?
iii) What was the period of operation for each project?
iv) What is the time distribution of water diversions?

v) How are time of travel adjustments to be taken into
account?

4,1 Identification of Water Using Projects

As stated previously the Battle River supplies a

diversity of water users. Many of the users, however,



10

withdraw water from or discharge water to areas which,
during a year of average flow, do not contribute to the flow
in the Battle River. In this regard, a basin water use has
veen Gefined as consisting solely of licenced and/or auth-
orized projects which are located within the effective
drainage area of the basin, and which consume or modify the
flow wnich would have been experienced in the Battle River
at the interprovincial boundary. While it is realized that
drainage projects, lanc use changes, unlicenced withdrawals
and withdrawals from non-effective drainage areas may have
some modifyving effects on flows in the Battle River, it was
assumed that these effects will be negligible and therefore
were not included in the analysis.

Based on the above definition, basin water uses for the
Alberta portion of the Battle River were identified from
Alberta Environment's computer files of water rights
projects and are presented in Appendix A, Table A-1. A
chronological listing of water uses for the Saskatchewan
portion of the Battle River was obtained from Water Rights
Branch of Saskatchewan Environment and is presented in Table

A-2,

4.2 Identification of Quantity and Time of Diversions

The annual quantity and the monthly distributions of
the water used within the Alberta portion of the Battle
River basin were computed by the Hydrology Branch and the
Planning Services Branch of Alberta Environment using the

following procedure.



Licencing files provided by the Water Rights Branch of

Alberta Environment were reviewed to determine which lic-

ences were located within the effective drainage area of the

Battle River basin. Water licences within the effective

drainage area were then categorized according to their spec-

ified purposes into one of the following groups:

a
b)
c)
d)
e)
£)
g)
h)
1)
3
k)
1)

m)

Stockwatering
Agricultural: Irrigation
Agricultural: Ducks Unlimited Projects
Fish Ponds

Urban Water Supply
Injection

Wildfowl Propogation
Community Water Supply
Cooling: APL Reservoir
Washing Operations

Flow Control: Coal Lake
Miscellaneous

Flood Control

Since there is a lack of information on project opera-

tion and on the variability in the monthly and annual cons-

umption of individual licenced uses, and since the licenced

amount does not necessarily represent the actual amount that

it consumed each year, the following assumptions were made

in order to assess the quantity and time of diversion for

each of the above groups.

a)

Stockwatering

Consumptive use was assumed to be 1007 of the
allocated amount. This amount was assumed to be
diverted and effectively lost from the system
during the month of April.

i1
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b)

c)

Agricultural: Irrigation
Irrigation areas were assumed to have an annual
crop water reculrement of two acre-feet/acre of
lrrigzuion (25 inaches). The monthly crop require-

ments ware assumed to be as follows:

Mav .64 inches 117
June  u..= incnes 20%
Julv  7.58 inches 327

Aug. 5.uas inches 217
Sept. Z.40 inches 10%

Diversion and consumptive use for irrigation was
then assumed to occur during months for which the
crop requirements exceeded the monthly precip-
itation. Tie gquantity diverted was assumed equal
to the irrigated area multiplied by the difference
between the monthly crop requirements and monthly
precipitation., Monthly precipitation for areas
upstream of Forestburg was assumed equal to
monthly precipitation for Wetaskiwin (Table B-2)
while monthly precipitation for Stettler (Table
B-3) was assumed representative of areas down-
stream of Forestburg.

Agricultural: Ducks Unlimited Projects

Licenced uses within this category consisted of 17
Ducks Unlimited backflood irrigation projects most
of which are located in the Ribstone Creek basin.
While details as to the operation of individual

projects are not available, their general opera-



tion consists of storing water during the spring
runoif period (March, April) and releasing all
storage in June, The number of structures

. . U U P SO
operated during any one ye&r 1g uol oomsiani o

rt

5

rather, i1s directly related to the spring runoff
during that vear.

Based on information received Irom Ducks i _imited

: 7y £ A
it was assumed that 50% of the total VWater

Allocation for this category was withdrawn in
darch, 50% was withdrawn in April, and 1007 was
returned in June.

The zbove assumption does not consider evaporative

and inZiltration losses. Thesa losses, nowever,

are estimated at 530 ac.ft. (3.8% of total consum-
ption in the Battle River Basin) during years when
all reservoirs are being operated and
substantially less during years of average or
below average spring runoff.
Fish Ponds
Based on information in Water Rights files and on
information provided by Fish and Wildlife, it was
assumed that the allocated amount was diverted and
held as dead storage in the first year of opera-
tion. In subsequent years, only annual evapora-
tion losses (assumed at 12 inches} were

replenished.

13



e)

£)

g)

h)

Urban Water Supply

Monthly consumptive uses for this category were
determined on the basis of water use returns sub-
mitted annually by the municipalities to Water
Rights Branch as well as on Municipal Water Use
Questionnaires carried out by Planning Division of

Alberta Environment in 1976 and updated in 1979,

Injection

Consumptive uses in this category were computed on
the basis of monthly water use returns submitted
by the licencee to the Engergy Resources Conserva-
tion Board and filed in the 0il and Gas Water Use
Drainage Area Codes (OGWU DAC). Since the OGWA
DAC extend only as far back as 1973, consumptive
uses of individual licences for years prior to
1973 were assumed equal to the average consumption
of the known years (1973 to 1980).

Wiildfowl Propogation

Consumptive uses for this category were assumed
equal to 100Z of the allocated amount. This
amount was assumed to be diverted and effectively
lost from the system during the spring runoff
period - April.

Community Water Supply

This category refers to water diverted to service
the Canadian Forces Base at Camp Wainwright.

Based on information provided by the Base



(Sgt. Holesworth) it was determined that diversion
had been occurring since 1955. From 1955 to 1975
water was diverted from the Battle River to Betty
Lake, effluent was released to Bushyhead Lake
which had no outlet. The amount diverted during
the time period was, therefore, totally consumed.
In 1975 an outlet system was constructed from
Bushyhead Lake to the Battle River. Consumptive
uses for 1975 to 1979 were assumed equal to the
amount diverted less releases from Bushyhead Lake.
Diversions from the Battle River and releases from
Bushyhead Lake werxe provided by the Base

(Sgt. Holesworth).

i) Cooling: Alberta Power Reservoir

Consumptive uses from the Alberta Power Reservoir
were assumed equal to the change in storage of the
reservoir plus the net natural and induced evapor-
ation from the pond. Reservoir elevations used to
compute the change in storage were provided by
Alberta Power Limited. Monthly precipitation and
Morton estimates of evaporation used to compute
the net natural evaporation are presented in
Appendix B Tables B-1 to B-3., Monthly values of
induced evaporation were provided by Alberta Power
Limited for the 1972 to 1979 period. On the basis
of the 1972 to 1979 data a relation was estab-

lished for annual induced evaporation as a

15
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function of annual energy production. The

computed annual induced evaporation for years

prior to 1972 wasz ther accumed to be distributed
so. & monthly beasis in the same fashion as the

average for the 1972 to 1979 period.

M

1Y Vzzhing Operations

Based on information in the Water Rights files,
the consumptive use for this categery was
estimated to be approxinzately 30% of the allocated
amount. The 307 consumptive use was assumed
equally distributed over the May to October

period unless, the files listed a different period

of operatiom.

k) Flow Control: Coal Lake Reservoir

Consumptive uses for Coal Lake Reservoir were
assumed equal to the recorded flows for Pipestone
Creek near Wetaskiwin (05FA01Z) adjusted by the
ratio of effective drainage area of Pipestone
Creek at its confluence with Coal Lake and at the
gauging site minus releases from Coal Lake.

1} Miscellaneous

This category refers to a licence (#12128) issued
for the purpose of leaching underground caverns.
Consumptive use for this category was assumed at
100% of allocated amount since it is essentially

an injection type of operation.



m) Flood Control

Consumptive uses for this category were assumed as
negligible since losses are essentially the same
as for normal river flow.

Consumptive uses for the Saskatchewan portion of the
Battle River basin were supplied by Water Rights Branch of
Saswectchewan Lavironment and are listed in Appendix A Table
A-2. The time distribution of all water uses in
Saskatchewan was assumed to be; 507% in April, 357 in May,

107 in June, and 37 between July and October.

4,3 Pericd cf Uperation

Based on discussions with Planning Services Branch of
Alberta Environment, the period of operation for projects in
all categories was assumed to commence on the year of
interim licencing. The period of operation from all cate-
gories was assumed to end on the date of cancellation. The
period of operation for the individual projects within the

Alberta portion of the Battle River are provided in Table

A-1,

4,4 Time of Travel Adjustments

Due to the relative lack of hydrometric data for the
Battle River and its tributaries, travel times could only be
computed for specific peints along the main stem of the
Battle River. The Battle River was therefore assumed to

consist of five nodes. All water uses between any two nodes

17
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were assumed to take place at the downstream node. The five

nodes and the travel times between these nodes are zs

fellows:
iNoge Kumber Locacion Travel Time
(days)
1 Battle River nezr Pcoolks
)
2 Battle River near Gwynne
6
3 Battle Riwver neagr Forestburg:
7
4 Battle River near Unwin
4
5 Battle River at Battleford

The above times are assumed constant for all levels of
rlow.
Lased on items 4.1 te 4.4, historical watew uszes {J-File)

1
Fi

- e T T~ Ao e - T o e © ey e T T = - .l T e = k)
O g Lactiie nIVe fledr f0Tesdtodrlg, UNiWiih and palitierodra

were computed using the fcllowirg eguation:

J(i,t) = Q(i,t) + qgQ(i-1,t-1) + (l-g)Q(i-1,t) +
q,Q(i-2,t-1) + (1-qp)Qi-2,8) + ...
Where J(i,t)

The adjustment which must be added to the

recorded flow at node 'i' for month 't' to
reconstruct the natural flow at node 'i'.

It

Q(i,t)

The adjustment due to water uses between
T2t

nodes 'i' and'i-1' for time 't'.

q = 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'.

The resulting listing of adjustment items (J-Files) for
the Battle River near Ponoka, Forestburg, Unwin, and
Battleford are presented in Appendix D, Tables D-1 to D-4

respectively and are designated by a "J'" preceeding the

station number.



NATURAL FLOW
CALCULATIONS

5.1 Introduction

Natural flow is that quantity of water which would have
been recorded under natural conditions, that is, prior to
the effects of human interference. The project deplietion
method was used in this study to derive an estimate of
natural flows.

In the process monthly natural flow arrays covering the
extended 1912 to 1979 period were developed for the
hydrometric gauging stations Battle River near Ponoka

(05FAQ001) and Battle River near Unwin (0S5FE0QL).

5.2 Data Available

Hydrometric records were available for the gauging
stations Battle River near Ponoka (05FA001) for the period
1913 to 1932 and 1966 to 1979, Battle River near Forestburg
(05FC001) for the period 1966 to 1979, Battle River near
Unwin (05FC001) for the period 1944 to 1979 and Battle River
at Battleford (05FF001l) for the period 1912 to 1932, 1935,

19



20

1936, and 1967 to 1979. The arrays of monthly recorded
flows (A-Files) for these sites are presented in Appendix C,

Tables C-1 to C-4.

5.3 Hatural Flows

Historic uses (J-Files generated in section 4.,0) in the
Battle River basin upstream of each of the gauging stations
were added to the respective recorded monthlv Zlows
(A-Files) to create an array of monthly naturael flows
(B-Files) for each of the four sites. The resulting arrays
of monthly natural flows are presented in Appendix E, Tables

E-1 to E-4,

5.4 Regression Technigues

Monthly natural flows for periods of missing records
for the Battle River near Ponoka and for the Battle River
near Unwin were to be estimated by regression analysis using
natural flow arrays from gauging stations within the Battle
River Basin. However, no combination of stations in the
Battle River basin could be found which covered the entire
study period. In this regard, it was necessary to introduce
the following stations, which are outside the Battle River
basin, into the analysis:

1) Sturgeon River near Fort Saskatchewan (05EA001)

ii) Red Deer River at Red Deer (05CC002)

1ii) North Saskatchewan River at Edmonton (05DF001)

iv) North Saskatchewan River at Prince Albert (05GG0OQL)
v) Blindman River near Blackfalds (05CC001)



The North Saskatchewan River has been regulated since
October 1961. Removal of the effect of regulation for the
North Saskatchewan River at Edmonton and Prince Albert was
carried out by adding the change in storage for the Bighorn
and Brazeau Reservoirs (Appendix D, Tables D-5 and D-6)
directly to the recorded flows at Edmonton; the changes in
storage were lagged by a factor of 0.23 to account for
travel times prior to being added to the recorded flows at
Prince Albert. HNatural flow arrays (B-Files) for the North
Saskatchewan River as well as for other stations used in the
analysis are presented in Appendix E.

Licenced uses within the Blindman River basin are neg-
ligible. Recorded flows for the Blindman River near
Blackfalds (05CC001) were, therefore, assumed to be equal to
the natural flows and are presented in Appendix E, Table
E-9,

B-Files for the Battle River near Ponoka and near Unwin
were then correlated to the B-Files of all combinations of
the other stations using a stepwise logarithmic linear
regression., Missing hydrometric records were then estimated
by assigning priorities to the resulting regression
equations. The highest priority was given to the regression
equation which gave the best estimate based on the adjusted
(to account for the degrees of freedom) standard error of
estimate and the adjusted coefficient of correlation. The
regression equation which gave the best estimate of monthly

streamflow, based on these two parameters, was assigned

21
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priority No. 1 and was used to estimate as many missing
values as possible. The regression equation assigned
pricrity No. 2 was then used to estimate values which had
not been filled in by the first priority and so on., The
regression results are presented in Appendix F in a supple-

mentary table opposite the corresponding natural flow arrays

fcr the 1912 to 1979 period.

5.5 HNatural Flows at Project Sites

Natural flows for the Battle River at the Alberta-
Saskatchewan poundary were based entirely on natural flow
data derived for the Battle Rivéf at Unwin. The transfer of
the natural flow array from Unwin to the interprovincial
boundary was carried out by multiplying the monthly natural
flows at Unwin by the ratio of the effective drainage area
at the interprovincial boundary to the effective drainage
area at Unwin., Similarly, the natural flows for the Coal
Lake local area were estimated by multipiying the natural
flows for the Battle River at Ponoka (CO5FA00l) by the ratio
of the respective effective drainage areas. Natural flows
for Pipestone Creek were computed by multiplying the
extended flows for the Battle River near Ponoka (CO5FAQ0L)
by .5964, the ratio of the recorded flows at the two sites,
The natural flows at these latter sites were used in the
apportionment section of the study. The results are pre-

sented in Appendix G, Tables G-1 to G-3,



% PRESENT USE (1979)

FLOW CALCULATIONS

This section describes the effect of the present level
of water use on the historical natural flows. This was done
by assuming that the present uses have existed since 1912
and by super-imposing those uses on the calculated natural

flows for the period 1912 to 1979.

6.1 Calculation of Uses

Monthly arrays of uses were created for the following:
1) for all minor users upstream of the interprovincial
border assuming the user demand to be constant and at its
present (1979) level, 2) for evaporation from Coal Lake
Reservoir assuming the lake had a constant surface area of
2,740 acres (surface area at FSL) and 3) for evaporation
from the Alberta Power Reservoir assuming a constant surface
area of 700 acres (average surface area).

An array of monthly demands from minor users at their
present level of consumption (as described in Section 4.0)

is presented in Appendix H Table H-3.
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Coal Lake initially had a contributing drainage area of
approximately 67.3 square miles and an average surface area
of approximately 2,200 acres. In August of 1973 a dam was
cerzsructed to create the Coal Lake Reservoir. The
construction of the dam increased the surface area of the
‘zlne o a full supply level (FSL) surface area of
approximately 2,740 acres. Since the median annual runcff
irvom this region is significantly lower than the mean annual
runcff, the runoff from the initizl drainage area of Coal
Lake cannot, during most years, offset the evaporation from
the initial lake surface area. Consequently, during most
vears the inflow from Pipestone Creek has to offset
evaporaticn losses from an area much larger than that of the
incremental lake surface area created by the dam. In
addition spills from the reservoir do not take place unless
the reservoir is above FSL. In view cof the above, it has
been assumed that evaporation losses and licenced
consumptive uses from Coal Lake are replenished first by the
runoff from the Coal Lake local drainage area and then by
the inflow from Pipestone Creek. Any remaining deficits are
carried over and added on to the next month's deficit or
until such time as the reservoir reaches FSL. In addition,
since Coal Lake and its contributary drainage area have
historically been considered as not contributing to the flow

in the Battle River, evaporation losses and licenced

consumptive uses replenished by the runoff from the local



drainage area for Coal Lake were not considered as
historical uses. Deficits which were replenished by the
inflowv from Pipestone Creek were treated as historical uses
nce runofl IZrom this area would have contributed to the
flows in the Battle River. An array of the monthly
evaporation and consumptive uses from Coal Lake if it had
been at its present level of develorment for the entire
study period i¢ presentecd In Appendiu B, Tzble H-1. An
array of evaporation ané consumptive uses which were made up
by flow from Pipestone Creek and which are considered basin
consumptive uses is presented in Table H-4.

Induced evaporation from the Alberta Power Reservoir
was considered equal to the average for the 1977 to 1979
period and is included within the array of minor uses.
Natural evaporation was assumed to be equal to the
evaporation for Lacombe (Table B-1) less the precipitation
for Stettler (Table B-3) assuming a constant lake surface
area of 700 acres. An array of the water uses due to
natural evaporation which would have been experienced if the
reservoir had been in operation for the entire study period
is presented in Appendix H, Table H-2.

The total present (1979) level of water use which would
have been experienced at the Alberta-Saskatchewan boundary is

presented in Appendix H, Table H-5.
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6.2 Comparison to Apportionment Principle

An analysis was made to determine if Alberta would have
exceeded its 50% share of the natural flow of the Battle
River at the interprovincial boundary, under the 1969 Master
Agreement on Apportionment, in the period 191Z to 1979 if
the oresent level of use had been in effect.

An array cf one-half the natural flow at the inter-
provincial boundary plus the array of the total water uses
at the present level of consumption (Table H-5) were then
subtracted from the array of natural flows for the Battle
River at the Alberta-Saskatchewan boundary (Table G-1). The
results are presented in Appendix I, Table I-1. It should
be emphasized that for periods when the consumptive use
exceeded the natural flow, the deficit was assumed to be
one-half of the naturzl flow. Within Table I-1, negative
values indicate periods when water use in Alberta would have
exceeded Alberta's 507 share of the natural flow at the
interprovincial boundary. Positive values indicate periods
when Saskatchewan would have received more than its 507

share under the apportionment agreement,
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The 13,500 acre-feet of water presently (1979) used in
the pattle Kiver pasin to the Alberta-Saskatchewan boundary
in an average vear represents 6,17 of the average annual
natural fiow of the zactvle River at the Alberta-Saskatchewan
poundary. At the present level of use there would not have

been any years, of the 68 years studied, in which less than

Hh

50% of natural flow would have been passed to Saskatchewan.
It is of interest to note that the average annual quantity
delivered to Saskatchewan in excess of 507 of natural flow
during that sixty-eight year period was 101,000 acre-feet,
The minimum surplus passed during any one year would have
been 3,900 acre-feet in 1941.
Monthly records for Battle River near Unwin have

provided an adequate representation of flow at the Alberta-
Saskatchewan boundary for historic purposes. This station

was relocated in 1980 (Battle River near the Alberta-

Saskatchewan Boundary - 05FE004). The new location of this
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station will provide a technically more accurate point flow
estimate for apportionment purposes but will not change or
modify the results of this natural flow study.

If consumptive uses for the Alberta portion of the
Battle River are required to be calculated on a continuing
basis, five existing hydrometric stations should be operated
continuously. They are:

1. Battle River near the Alberta-Saskatchewan Boundary
05FEQ04

2., Battle River near Ponoka 05FA001

Pipestone Creek near Wetaskiwin 05FAQLl2

Coal Lake Reservoir near Wetaskiwin 05FAQ0l6

wn I~ (¥4
. . .

Alberta Power Reservoir (Recorder operated by Alberta

Power).
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FILE #

LEGAL

LOCATION

TLBLE A-1

BATTLE RIVER ERASIN - ALBERTA WATER USES

PROJECT

UPSTREAM OF PONDKA

18201

11472
11880
11718
11781
11882
10710
12011
12251
12416
123089
12398
12415
12577
13181
12078
13182

15154

NE3E-43-27-4 AUTH

NW11=-45=-2B-4 AUTH

NW3T-42-26-4 -

SE34-42-26~4 AUTH
NEZ&-41-26-4 -
NE23-41-27-4 LIC
Nw24-43-28-4 LiC
SWOR-43-28-4 Lic
SW16-40-26-4 Lic
NE34-44~01-5 LIC
NwOd~48-C1~5 LiC
Sw23-42-28-2 LIC
Nw1Zz-44-01-5 LIC
SW21-40-27-4 LIC
SEC2-44-01-5 Lic
NED4-45-0C1-5 LIC
SEIT-40-27-4 LIcC
SE22-45-28-4 LIC
NwW31-44-01-5 LIC
SE34-40-27-4 Lic
SEIE-44-01-5 LIc
SW26-45-02-5 AUTH
NE15-40-27-4 LIC
NE27-45-02-5 LIc
SE20-44-C1-5 AUTH
AGR. Agricultural
cooL . Cooling APL
D. u Ducks unitimited
F. L. Flow control
F. P. Fish ponds
INJ. Injection
MISC. Miscellaneous

DATE
STATUS AUTHIRIZED

1878

1962

1083
18964
1584

1865

1966
1866
1867
1968
19e8
1968
1868
1969
1870
1970
1971

1873

MUN .
PROC .
REC.
STOCK.

WASH .

WF. PR,

PURPDSE

Municipa?
Processing APL
Recreation
Stockwatering
wWashing

Wildfowl propagation

IRRIGATED LICENSED ESTIMATED

AREA  ALLOCATIDN USE
(ACRES) (AC-FT) (AC~FT}
3.5 120 7
75 23
100 30
45 45
< z
2 2
2 2
& 4
2 z
1 1
2 3
2 2
8 I3
8 B
2 2
3 3
4 4
3 3
2 2
2 2
2 2
€00 NIt
17 17
5 5

ACTUAL
USE
(AC-FT)
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18714

18163

18260

18385

SE30-44-27-4
NW34-43-28-4

NW22-4AZ-28-4

NE3-a4=-28=~4
SE30-42-27-4
NW2B-45+-01-E
SWi1-46-02-5
NW36-44-01-5
SE11-4B-28-4
SWOB-43-26-4
NWOT-42-27~4
NWi17-44-01-5

SWo4-45-01-5

BATTLE RIVER BASIN -

PROJECT

TABLE A-1

DATE

STATUS AUTHORIZED

LIC

LIC

LIC

LIC

AUTH

1978

1880

1880

CONTINUED

IRRIGATED

PURPOSE

STOCK.

AREA
(ACRES)

ALBERTA WATER USES

LICTENSED
ALLOCETION
{AC-FT)

o)

LS

2 r

1w

ESTIMATED
USE
CAC-F7 )

L)

L0

L]

ACTUAL
USE
{AC-FT)



TABLE A-1 CONTINUED

BATTLE RIVER BASIN - ALBERTA WATER USES

IRRIGATED LICENSED ESTIMATED ACTUAL
PROJECT DATE AREA ALLOCATION USE USE
FILE # LEGAL LDCATION STATUS AUTHDRIZED PURPOSE {ACRES) (AC-FT} {AC-FT) (AC-FT)

BETWEEN GWYNNE AND PDNOKA

128E6€ NE31-45-22-4 LIC 187¢C AGR. 54.5 2z

12586 NE31-45-22-4 LIC 1971 " 54.5 46

17368 SEQE-47-26-4 LIC 1876 . 64.8 54

2899 SW12-44-26-4 LIC 1888 F. P. 40 13
18883 Nw21=-43-23-4 AUTH 1880 WF . PR. NIL NIL
3670 NE28-46-26-4 LIC 1837 STOCK. €1.6 1 1
8504 NER1-45-23-4 LIC 1858 " 10 1C
12278 Nwid-47-26-4 LIc 1870 . 5 5
14914 NW12-43-24-4 AUTH 1873 " 3 3
15€20 SW34-4€~23-4 AUTH 1873 " 2 2
COAL LAKE

17577 NEQ2-47-23-4 LIC 1876 AGR . 290.0 290

10870 SWo7-47-23-4 Lic 1870 MUN . 500 268

PIPESTONE CREEK

14364 NW2141~-47-24-4 LIc 1972 AGR . 3.5 €
14948 NE26-46-23-4 LIC 1878 F. C. 510
AGR. - Agriculturatl MUN . - Munigipal
COOL. -~ Cooling APL PRCC . - Processing APL
D. UW. - Ducks unlimited REC. ~ Recreation
F. C. = Flow contro? STOCK. - Stockwatering
F. #, = Fish ponds WASH. - Washing
INJ. - Injection WF, PR, - wWildfow! propagation
MISC, - Miscellaneous
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11824

T17ES

12002

12383

7925

EATTLE RIVER BASIN -

PROJECT
LEGAL LOCATION ST

SK1B-45-15-4

SWZ3-45-20-4
SW2E-45-20-4
Nw34-48-20-4
NEC2-44-18-4
SWZB-35-18-4
NEZ4-4&-12-4
SE1B-44-18B-4
NE15-43-17-4
NE25-42-18-4
SWO7-42-17-4

SE20-46-20-4

AGR . - Agricultu

COOL. - Ceoling A

D. U. - Ducks unlimited

F. C. - Flow ¢cont
F. P. - Fish pond
INU. - Imjection
MISC. - Miscelian

LTUS

FORESTBURG AND GWYNNE

AUTH

AUTH

AUTH

LIC

LIC

AUTH

LIC

LIC

ral

PL

rol

£

aous

TABLE

DATE

1961
1870
16708
1864
1864
1965

1868

A- 1

AUTHORIZED

CONTINUED

IRRIGATED LICENSED ESTIMLTED

ARZA LLLOCATION USE

URPOSE (ACRES) (AC-FT) (BZ-F7 1

AGR 8% .2 ac

INY 500

MUN . 1000
! 706

WESH 4C 1z
¢ ki 21
v 70 21
" 133 40

WF. PR. 150 150
" 100 100
" leg =1
! 8 [

STOCK. 5 5
" 2 2
" 1 1
" 12 12
" 3 3

MLUIN - Municipal

PROC. - Processing APL

REC. - Recreaticn

STOCK. - Stockwatering

WASH . - wWashing

WF. PR. - wildfowl propagation

ALBERTA WATER ULSES

"irn o

291



FILE

*

LEGaL LOCATION

TABLE a-31 CONTINUED

BATTLE RIVER EASIN

PROJECT DATE
STATUS AUTHORIZED

BETWEEN ALTA-SASK BORDER AND FORESTBURG

11228
3187

=T
R

4538
4637
4E81
A8C4

4855

4278

4388

NOTE -

SWid=47=-04-4 AUTH 1933
SWCE-38-14-4 LIC 1837
NE33-37-12-4 AUTH 1837
SwW30-36-10-4 AUTH 1837
NWi2-24-12-4 Lic 1837
SW2E-38-13~4 LIC 1838
SW2E-40-14-4 LIC 1938
SE3Z-40-14-4 LI1C 1938
Sw20-37-12-4 LIC 1238
SE08-37-10-4 LIC 1838
SW36-3&6-08-4 AUTH 1838
NwW20-37-08-4 LIC 1238
SWO1-37-09-4 LIC 1838
NE33-39-18~-4 LIC 1838
NWOB-42-12~4 LIC 1939
SW0O2-38-13-4 AUTH 1939
NWi14-3E-14~-4 LIC 18389
SW2Z-38-14-4 AUTH 1839
SW36-38-14-4 AUTH 1938
NE23-39-13-4 AUTH 1838
NW10-40-15-4 Lic 1838
SEOE-38-14-4 AUTH 1938
SEOE-38-14-4 AUTH 1838
SW21-39-13-4 LIC 193¢
NW2E-38-13-4 LIC 1838
AGR . - Apriculiural

coOL. - Cooling APL

0. U. - Ducks unlimited

F. €. =~ Flow control

F. P. - Fish ponas

INJ. =~ Injection

MISC. - Miscellaneous

Irrigated areas followed by an "4" are an average of al)

-~ ALBERTA WLTER USES
IRRIGATED LICENSED ESTIMATED
AREL ALLDCATION USE

PURPDSE (ACRES) (AC-FT) {AC-FT)

STOCK, 4 &4
" 30 30
" 4 4
" 3 3]
" 20 20
. 1C 10
" 4 4
" 8 g
" € 3
" 1¢ 10
" 8 ]
" 1 1
" 4 1
" 2 2
" 4 4
" 2 2
" 2 2
" 1 1
" 5 5
" 3 3
" 5 5
" 3 3
" 5 5
" 5 5
" 3 3

MUN . - Municipal

FROC. -~ Processing APL

REC. - Recreation

STOCK. = Stockwatering

WASH . = washing

WF. PR. - Wildfowl propagaticn

the data available

ACTUAL
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m

6382

5865

€317

R -l S
T.13-38-08-4

NR1E-2E-ta-2
SW1E-E7-1Z-<
VBB i34
$E98-46-00-4

NWiS-36-14-4
NW3E-28-14-4
NW3E-237-143-4
SW30-45-01-4
SE47-46-02-4
SW29-39-12-4
SEQ7-38-13-4
NE13-38-14-4
NEQBE-40-15-4

SEQ3-47-02-4

TAEBLE a-

BATTLE RIVER BASIN

FROGJECT  TATE
§TATUS AUTHORIZEZID
LIc 1838
AUTH 1936
AUTH 238
LIC 1838
EUTH Pl
AUTH 1840
AUTH 1940
AUTH 1840
AUTH 1820
AUTH 1640
LIl 1940
LiC <940
AUTH 1840
AUTH 1840
AUTH 1840
LIic 1940
LIC 1841
AUTH 1941
AUTH 1841
AUTH 1941
AUTH 1842
AUTH 1842
LIC 1942
LIC 1842
LIC 1642

P
i

CONTINUED

- ALBERTA WATER USES

IRRIGALTED LICENSED ESTIML

LREA ALLOCATION JSE

FUR®CESE (ACREE]  (AC-ET7 (A2-F
STCOCK. 5 5
! 1 1
' 10 12
' 10 10
10 12

2 2

" 3 z
" 2 z
¥ 2 2
" 4 4
N 2 z
" 8 B
" 3 3
" 0 1
" 3 3
" 8 B
" 7 7
" 4 4
" 4 4
! 3 3
“ 2 2
. 10 10
" 2 2
" 11 11
" 2 2



7056
7438
5643
TETE
7878
7588
7072
7694
TI00

7714

LEGL_ LOCATION

SEQE-46-14-~4
NW28-37-13-4
NW10-36-23-4
NWZ22-37-13~2
NE24&-ZT7~13-4
NW25-38-~1€-4
SWZ7-36-13-4
NE31-3B-14-4
NW36-38-07~4
NERO-47~01-4
Nw25-38-15-4
Nw32-38-15-4
SWOB-37-13-4
SE24~38-14-4
NE2B=-38-14-4
NWOS2-38~-13-4

SE32-37-12-4

TABLE &-1

BATTLE RIVER BASIN

PROJECT

DATE

STATUS AJTHIRIZED

AUTH

LIC
LIC
LIC
AUTH

AUTH

LIC
AUTH

LIC

1643
1945
1845
1945
1945
1845
1845
1948
1846
1846
1946
1846
18946
1946

1846

CONTINUED

~ ALBERTA WATER

IRRIGATED

PURPOSE

STOCK.

AREA
(ACRES)

USES

LICENSED
ALLOCATION
(LC-FT)

[

kY

L&)

(s}

[+

12

ESTIMLTED
USE
(4C-FT)

1C

Y

[ ]

[

(O

m

10

W

ACTUAL
USE
(AC-FT)
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n
[
r

m

7980
7980
78906
7880
5328
8037
805e
B348

7885

8281

8452

Ne 1B=40=-02=-4

NWZA-42-02~4

SE16-40-13-4
SW14-38-16-4
SE24-41-04-4
NE17-37-10-4
SWie-36-08-4
SE21-3€-10-4
SEZB-36-11-4
SWC2-40-14-4
SW15-38-13-4
NWOE-3B-12-4
NE35-29~-11-4

NW33-38-15-4

LIC

LIC

AUTH

LIC

TABLE &=~

RIVER BALSIN

1848
184¢
185C

1950

CONTINUED

- ALBERTA WATER USES

LICENSED
ALLOCLTION
(4C-F71

r

wm

LS

K

Ele

15

20

ESTIMATED
USE
(AC-77

"

31

Y

50

15

0

Ls)

20
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TABLE A=-1 CONTINUED

BATTLE RIVER BASIN - ALBERTA WATER USES

IRRIGATED LICENSED ESTIMATED ACTUAL

FROJECT DeTE AREA ALLOCATION USE USE
FILE = LEGAL LOCATION STATUS AUTHORIZED PURPDSE {ACRES) {AC-FT! (AC-FT) {&C-FT)
EBZE SE10-38-15-4 AT 1250 STOCK 4 1
8e04 NEOT~-28-14-4 LUTH 1850 " 3 2
ETER SE33-38-13-2 LT 1850 ! 1C 10
TE3 NE12-40-03-4 LUTH =l " 4 4
gzl Nwit1-48-0%-4 LiTH 19580 " 10 i0
Be1z SW1E-48-C4-4 AUTH 1850 " 34 34
BOG< SE34-37-153-4 LIC 19350 " 1 1
BRE&g SEQe-37-13-4 AUTH 1260 " 3 3
8308 NE14-37-1%2-4 LI1C 1251 " 12 12
8E 11 Nw02-48~05-4 LIC 1851 " 2 2
8813 SEQS~48-05-4 AUTH 1881 " 5 S
8031 SW1E-38-15-4 Lic 1951 " 5 5
S0Cs NW32-45-08-4 LiC 18562 MUN , 4069 31%
14020 SE25-47+-15-4 AUTH 1883 STOCK. 58 1
g1ge SEOS-38-13-4 LIC 1953 " 4 4
:3=121 SW28+-36-13-4 AUTH 1253 " 9 9
8018 NwW12-36-08-4 AUTH 1863 " 42 42
8128 SE20-37-08-4 LIC 1953 " 2 2
8945 SE28-38B-14-4 LIC 1963 " 3 3
9181 SWi11-42-11-4 AUTH 1855 " 8 B
9473 SE12-47-01-4 AUTH 19586 " 25 25
9607 Nw12-43-11-4 AUTH 1857 " 5 5
8726 SEQ3-37-08-4 LIc 1887 " 5 5
87855 NE18-38-11-4 LIC 1988 " g g
s821 NE34-37-08-4 LIC 1858 " 5] 5
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oBSE
9837
10028
1003C
10224
10308
2356
235s
9738
10247
£724
B217

10584

LEGAL LGCATION

SW1E-40-15-4
SE1€-40-13-4
NWOE-40- 15-4
NEQE-40-10-4
NW24-40-14-4
NwWOT7-38-07-4
SEQ2-38-0E-4
SWi7-36-08-4
Nw2E-38-13-4
SEZ3-38-13-4
SECT-4E8-05-4
SE20-48-07-4
NW16-37-12-4
NW34+-39-13-4
SE22-40-15%5-4
NE21-43-02-4
SEQ8-3B-14-4
NE24-36-08-4
SW16-37-08-4
NE11-37-10-4
NE14-3B-08-4
SW31-37-08-4
NWO7-36-08-4

SW13-42-02-4

TABLE A-1 CONTINUED

BATTLE RIVER BASIN - ALBERTA WATER USES

IRRIGATED LICENSED ESTIMATELD ACTUL-L

PROJECT DATE AREA ALLOCATION USE USE
STATUS AUTHCRIZED PURPDSE (ACRES) (AC-F7T) (AC-FT1 (AC~FT)
LIC 1858 STOCK. 3 3
LIC 1888 ! 3 3
AUTH 1852 " 1 1
Lic 1858 " & €
LIc 1858 " 2 2
LIC 1258 ! 1 1
LIc 1858 " 4 4
LIC 1858 " 4 4
LIC 1259 " 1 4
LIc 189680 " 4 4
EUTH 1660 ! 8 &
AUTH 1860 " 4 4
LIC 1880 " 2 2
LIC 1960 " 15 15
LIC 1860 " 2 2
LIC 1960 " 1 1
AUTH 1860 " 1 4
LIC 1860 " 3 3
LIC 1960 " 46 48
LIC 1960 " i 1
LIC 1960 " 3 3
LIC 1860 " 15 i5
AUTH 1860 " 5 E
LIcC 1960 " ] 8
LIic 1961 " i 1



TABLE A-1 CONTINUED

BATTLE RIVEIR BASIN - ALBERTA WATER USES

IRRIGATED LICENSEL ESTIMATED ACTUAL

PROJECT DALTE AREA ALLCCATION USE use
FILE & LEGAL LOCATION STALTUS AUTHORIZED PURPOSE (ACRES) (AC-FT) (AC-FT) {AC-FT}
10573 NWOL=47 ~08~4 AUTH 128 STOCK., 1 i
105E NW23-46-05-4 AUTH 19€1 N Z -
10822 SEEI-48-0%-2 AUTH 18E1 v 1
pisi-1-te NEQZ-47-056-2 AUTH 18€1 ! 2 2
1 D2t E NECZz-27-0E-2 LIiC 18e ! Bl !
1CESE SC3~38-0E-4 Lic 1564 " g 5

377 NEZQ-37-11-2 AUTH 1862 " 3 5
i0ETZE SW34-44-03-4 AUTH 1882 " 10 10
8100 NW16-37=-12-4 LIC 1862 v B B
1068« SWDI-40-17-4 LIC 1282 " 4 4
10672 SEDS-3B-1Z-4 LIC 1] " 10 10
“OEST NEZ2-37-44-4 AUTH 18962 " 5 5
10544 Nwid=-40-06-4 LIC 1962 " 3 3
10732 Nw14-238-15-4 LIC 1262 " 2 2
10884 SW04-47-06-4 AUTH 1862 " 2 2

454 SWO5-47-14~4 LiC 1963 " 3 3
10663 NECE-36-08-4 LIC 1963 " 2 2
11134 SW26-38-08-4 LIC 1963 " 4 4
11467 SE11-36-190-4 Lic 1863 " 10 10
11543 NWZI7-40=-15-4 LIC 1964 " 10 10
11558 SE35-38-14-4 AUTH 1964 " 15 is
11767 SW49-46-03-4 LIC 1964 " 1 1
11308 SWI1C-40-13-4 AUTH 1964 “ &0 60
11574 NW2&-37-13~4 LIcC 1968 " 3 3
12003 SEQS-42-16-4 AUTH 1866 " a2 a2

45



46

13284

122986

4116

14396

13318

13850

138951

13852

13976

2282

6678

5280

SWCE-40=14~-4
SW18-38-11-4

SWC2-4C~ 13-4

Nwi1i~Z8~12-4
SW20-37-12-4
SEZ24-35-0B-4
SE15-38-17-4
NEZT7-37-14-4
SwD4-38-13-4
SW27-39-13-4
SE28-37-09-4
SE13-36-10-4
SE19-36-09-4
SW04-37-10-4
NW30-37-16-4
SWCH-38-16-4

SW23-38-17-4

EATTLE RIVER BASIN -~

PROJECT
STATUS AUTHORIZED

LIC

LIC

LIC

LIC

LIC

TABLE &=t

DATE

196¢€
1968
1566
1967
1868
1868
1868

1968

1872
1872
1972
18972
1872
1872
1972
1972
1878
1875

1875

CONTINUED

PURPDSE

ALBERTA WATER USES

LICENSED
ALLCCLTION
{AZ-FT)

ESTIMATED
USE
(AC-FT)

10

it IS

%)

©

[ B]

58

ACTURL
USE
(AC-FT)



706
“707E
ST

171€5

1419
176¢
2668
26868
3445
3538
4548
5116

4418

Nw17-38-14-4
SW22-38-135-4
NEQL-3T7-4C-2

SwOE-38-07-4

(%)
m
M
]
)

E-5i-2

NW12=40-17-4
NW18-39- 13-4
NW321-36-09-4

5

m

42-38-18-3
SWOE-32-07-4
SE1Z-38-14-4
NEDZ-3B-08-4
SE15~36-10-4
SE11-44-13-4
SE17-43-02-4
NW32-38-123-4
NW22-36-13-4
Sw32-36-13-4
SE33-43-02-4
NEQ1-38-08-2
NE2B-38-13-4
SE28-39-13-4

NE26-42-03-4

BATTLE

LIC
LIC

BT

LIC
L1C
JIC
LIC
LIC

AUTH

AUTH
AUTH
AUTH
LIC

AUTH

AUTH

TABLE &-1

RIVER BASIN ~

T DATE

AUTHORIZED

1875 s

.
i
E |
P

CONTINUED

LLBERTA WATER USES

IRRIGATED

PURPOSE

TOCK .

AREA
(ALCRE

45 .
100.
BG.
54 .
154,

75.

1C.
29.

62.

s)

LICENSED ESTIMATED ACTUAL
ALLOCLTION L'SE usE
(AC-FT) (AC-FT)  (aC-FT)

3 2

8 18

4 4

z 2

3 d

15 18

3 3

4 4

7 7

1 1

2 2

2 2

1 1
68
100
79
154
87
113
8
11
15
&2

47



TABLE A-1 CONTINUED

BATTLE RIVER BASIN - ALBERTA WATER USES

IRRIGATED LICENSED ESTIMETED ACTUAL

PROJECT DATE LRER ALLODCLZTION USE USE

Fiig = LEGLL. LDCATION STATUS AUTHDRIZED PURPDSE [ACRES) (AC-F71 (AC=-FT; (aC-FT)
EQ00 Nw(C2=-47-01-4 AUTH 1841 AGR . 18.0 2
408z SW1E-43-08-4 AUTH 1842 v 20C.0 200
87357 SE27-3e-1-2 AUTH 1850 " 52,34 20
g1C3 NWwOE-ZE-13-4 AUTH 1852 ' 12.0 12
C208R NES1-28-12-4 AUTH 1856 " 73.€ 50
E382 SE4B-3E~1e~2 -IC 1EES B &0.0 &0
8351 NEZ2-43-14-& AUTH 1883 " 45.0 45
1008BO SWO1-38~-07-4 LIC 18E8 " 20.0 30
€724 SW31-37-08-2 ALTH 1880 " 30.0 45
10578 NwWDg=-40=-07-4 AUTH 1961 ! 53.35 54
10538 SWZZ-43-1C-4 EUTH 186 " 25.6 17
10577 NWIo-LE-C -4 AUTH 1961 " 54 .54 14
g718 NEOE~241-03-4 AUTH 1861 " 20.8 20
€781 SEW26-40-08-4 LIC 1861 " 8C.0 80
11283 SE18-40-15-4 LIC 1963 " 9.% 10
11333 NEZT7-48-06-4 LIC 1983 " 30.0 30
10840 NE16-43-10-4 AUTH 1963 " 118.C €5
10888 SE16-37-14-4 LIC 1963 " 51.C 35
11848 Nw31-22-18-4 AUTH 1965 " 8.5 S
1583 SE33-43-05-4 AUTH 1867 " 1732.0 =1e]
12148 NEOB=-40-15-4 LIC 1967 " 3C.9 30
14587 SWO2-40-13-4 LIC 1968 " 37.0 35
12508 SW33-35-14-4 LIC 1969 " 20.7 20
16250 NE17-37-12-4 L1C 870 " 54 .54 25

13184 NW33~-40-08-4 AUTH 1870 " 70.0 45



TAELE A-1 CONTINUED

BATTLE RIVER EASIN - ALBERTA WATER USES

IRRIGATID  LILENSED
LREZL ALLOCATICN

FllIoe PURSCSE (ACRESY (AC-FT
13138 NE1C-40-18-4 LIC 187 LAGR . 54.¢C 54
1343 SWz2-40-17-4 LiC g7 ' 28 .7 2e
3gig NWDE-S2~05-& LI e ! EZ.3 EL
TETTR NW2E-3E-44~-2 [ =7 8.8 =
=g NwlE=-24-00-2 LT+ 1672 - - "28 ¢ 128
TEEIT NW1E-24=-05-2 LT 1672 ' EE . C 3&
135¢8 NE1E-84-04-2 LUTH g7z ‘ 1BE . O 188
13EE7 NW20o-44~04~4 AUTH 1872 " 180.0 190
13T NW28-4353-05-4 LJTH 127% ‘ 7.6 71
13360 SW23-35-7158-4 LIC 1873 " 43.2 43
Echets NwWiZ-3E-20-2 LIl j=iage) 2003 E3
“FEGT Nw27-424=-08-2 AUTH 18T 3 ! €S . O 53}
“ET3E SwW2&-4a-CE~-3 LUTH a7z ' 6g.C 513
“5EZ SE33-43-08-4 AUTH 1873 ! 212.0 2iE
13€€E3 SE26-44-05-4 AUTH 1873 ' 7C.0 70
13E8L CWih-44-08-4 AUTH “e73 ' &3.0 83
13688 NE {7-44-04~4 AUTH 1973 " B%.O BS
13699 SE16-44-04-4 AUTH 1973 " 127.0 127
13700 NEQS-44~04-4 AUTH 1973 " 47 .0 47
13€13 SwWiD-34~-04-4 AUTH 1873 " 87.0 87
13816 NE11-41-06-4 AUTH 1873 " 187.0 197
13848 NW30-41-05-4 AUTH 1673 " 304.0 300
13821 SW32-41-0E-4 AUTH 1973 " 48 .0 48
1382¢ SE14-42-06-4 AUTH 1973 " 70.C 70
13650 SEQ1-42-10-4 LIC 1873 " 138.0 138



TABLE 4-1 CONTINUED

BATTLE RIVER BASIN - ALEERTA WATER USES

IRRIGATED LICENSED ESTIMATED ACTUAL

PROJECT  DATE AREA  ALLDCATION UsE USE
FILE # LEGAL LOCATION STATUS AUTHORIZED PURPOSE (ACRES) (AC-FT) (AC-FT)  (AC-FT)
12507 NWOS-40-14-4 AUTH 18732 D. Uu. 14.0 14

15472 NEQS-37- 13-4 AUTH 1973 " g1 &

18431 NEQ&-3E-11-4 AUTH 1873 " 18.5 18

1388E SE25-44-08-4 AUTH 1974 AGR . +D.U. 78 .0 78

16377 SW31-35-08-4 LIC 1874 . 22.2 17

16082 NE15-40-18-4 AUTH 1975 " 54.54 78

17060 SE10-28-14-4 AUTH 1875 " 6.6 8

15952 SW31-3B-16-4 Lic 1876 “ 52.8 94

15873 SE31-38-16-4 LIC 1576 . 20.3 26

17018 NEZZ-37- 13-4 AUTH 1978 " 54.5A 13

17690 NW18-30-16-4 Lic 1976 " 111 17

17881 SE25-36-0€-4 LIC 1876 " 54 54 160

18018 NE26-38-15-4 LIc 1877 , 54.54 7

18160 NE10-40-10-4 Lic 1878 v 28 .4 21

18138 NW28-38-11-4 AUTH 1980 " 60.0 45

10254 SW36-37-13-4 Lic 1874 MUN . 20 20
8655 SWOZ-38-14-4 AUTH 1880 " 200 -
8012 SW24-36-11-4 AUTH 1878 F.oP. 36 36
137489 SE35-43-05-4 AUTH 1979 " 15 15
8221 SW2B-40-15-4 - 1955 cooL. 370000

9221 SK28-40-15-4 Lic - PROC. -

12796 NWOE-39-11-4 L1C 1968 INU. 1200

12796 NWOB-35-11-4 Lic 1272 " 800

12796 NWOE-38-11-4 L1c 1972 " 2000 1222
12128 SE25-42-10-4 L1c 1966 MISC. 4350 378

18581 SwOE-38-~18-4 AUTH 1980 REC. 15 -



TABLE A-2

AUTHORIZED WATER USE IN THE BATTLE RIVER BASIN BETWEEN
THE ALBERTA-SASKATCHEWAN BOUNDARY AND THE BATTLE RIVER'S
JUNCTION WITH THE NORTH SASKATCHEWAN RIVER.
* Based on Computerized data prepared by the Mater
Rights Branch of Saskatchewan Environment.

Currently Active Cancelled Total Mater
Year Projects (ac.ft.) Projects (ac.ft.) Use (ac.ft.)
1912 0 0 0
1913 0 0 0
1914 0 149 14¢
1915 0 298 298
1916 0 298 298
1917 0 298 298
1918 0 298 298
1919 0 298 298
1920 0 298 298
1921 0 298 298
1922 0 298 298
1623 G 298 298
1924 0 323 323
1925 0 323 323
1926 0 323 323
1927 0 323 323
1928 0 323 323
1929 0 323 323
1930 0 323 323
1931 0 323 323
1932 0 323 323
1933 0 323 323
1934 0 323 323
1935 0 323 : 323
1936 0 323 323
1937 0 -323 323
1928 23 323 346
1939 98 608 706
1940 106 620 726
1941 114 627 741
1942 153 680 833
1943 156 684 840
1944 251 684 835
1945 251 696 947
1946 262 696 958
1947 262 696 958
1948 272 698 970
1949 288 459 747
...... /2

51



TABLE A-2 Concluded

Currently Activ Lancelled Total Water
Year Projects “(ac.ft. Projects (ac.ft.) Use {ac.ft.)
1950 292 220 512
195] 302 220 522
1952 358 224 582
1953 502 222 724
1954 516 234 750
1955 518 239 757
1956 520 221 741
1957 ' 520 223 743
1958 520 223 743
1959 528 223 751
1960 531 229 760
1961 598 229 827
1862 665 532 1197
1963 710 559 1269
1964 710 565 1275
1965 727 560 ' ' 1287
1966 864 562 1426
1967 887 532 1419
1968 887 524 141
1969 896 502 1398
1970 962 488 1450
1971 1015 519 1534
1972 1019 513 1632
1973 1019 331 1350
1974 1698 28] 1979
1975 1883 0 1883
1976 1887 0 1887
1977 1891 0 1891
1978 1893 0 1893
1979 1893 0 1893
1980 2026 0 2026
1981 2197 0 2197




APPENDIX B

% BATTLE RIVER BASIN

EVAPORATION

PRECIPITATION AND LAKE

TABLE NUMBER

B-1

B-2

B-3

ITEM PAGE NUMBER

Monthly Gross Lake
Evaporation at Lacombe ...... 55

Monthly Precipitation at
Wetaskiwin ...,............. 56

Monthly Precipitation at
Stettler

53
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TABLE E-1
MONTHLY GRDSS LAKZ EVARORATION AT {ACOMBE

1INCHESI

MaY JUNE duiy AUG SEPT [spohi NDV DEL

4.0F 551 £ 53 i.a2 <2t t.gr C. 2¢ [

390 4. 37 3 16 3.8¢ 2. 36 0. 83 ¢.1E -G, 04
a.21 4,13 5. &Q 4.57 1,82 ¢ 84 L0 -9.02
3 €2 L1 £.00 £ 0z 2.7 ¢ 8& ¢l -¢. 12
3. 68 4. B9 3. 04 3. 8¢ FER K 0 B2 .20 -0.CE
27 5. 16 587 4 85 z. 38 0. 78 0. 2¢ - 08
2 66 478 5.51 L. 28 2. 48 0. 94 0.1 ~0. 12
433 5.20 B3 4,37 2.24 ¢ B -p.o4 =612
374 4, b1 E. 0B 4.28 2,08 0. 84 C. 04 -0 08
4 5.24 5. 58 4,02 2.20 ¢. 98 0.08 -0 08
4. DE 4.4 5. B7 413 2. 3E - t. 20  -C. 0%
4.17 4. E5 5. 26 4 41 278 1. 18 <. 24 -0 08
4. 21 £ 08 5. 47 3.94 2.38 0. 94 “¢.04 -0 2
4 BE 5 18 5 67 4,02 1. 88 .78 0. 12 -0.04
433 4. 78 5.4 k1. 1.81 0. 83 ¢. 04 =612
3.58 £.92 5 &7 4. 49 Z13 ¢ B? g0 -0 D8
5 08 4. 13 5. E7 4.28 2. 72 0. 84 €. 18 ¢ 08
380 £ 7B 5 82 4. 45 2.0 11 624 -0 08
343 3. 48 in 4. 88 212 0. 87 0.24 -0 08
4,13 5. 00 5 11 441 L9 1. 08 ¢. 3% (]

4. 4% 4.72 5 43 6 12 2. 58 C.83 0. 16 -0 12
178 4. 41 2. 63 4 76 2.13 0. 84 0.35 -0 08
4.57 3.78 5.43 L5 1. Bt 1. 06 . 24 - 12
3.8C 4.4y £. 5% 4. 05 2. 4& C. 84 &0 =¢. 1%
&7 4.72 5. 08 4,28 2. 08 ¢. 84 o N -0, 04
4. 4% 5. 04 5. 3% 413 110 0. 83 0.12  -0.04
£ 13 4. Bé AR 3. 94 2. 87 162 0. 16 -¢ 12
427 4 62 4.17 5 30 1.7: G B: {.tB -0 2
[ £ 32 E D& 5.2¢ 2.3k . 98 <04 -Gz
382 En g 3¢ 4. 31 17 ¢ c. 28 -0, 08
ILbe 4. 37 SR 4. 4% ot cE7 -1 24 =L 2%
2 £.12 5 4.0t Z BE ¢ 9z 0. 31 -¢. 1t
4. 05 472 £.28 6. 33 Z 01 1.22 -0.08 -{. Z0
4. 08 4 &9 Z. 88 4.4 2.01 0. 84 -0.20 - 20
4.0 4. 2% E. 10 4.37 .08 .98 -0.1E -0, 20
4.45 4.29 6. 50 3. 6B .05 6. 87 -0.28 -0 3%
3.98 5 3 h. 88 445 2.2¢ .10 020 -c.20
& 17 5. 04 5,39 £ 08 2. 68 ¢.a3 0.3 -0.20
3. 86 8. 12 5.59 4.17 2. 8% .75 -0.20 -0.24
4,41 4.41 5.24 3. 8z 1.87 o B3 =012 -0. 20
4, B0 4,49 5. 43 4. 32 .24 1. t4 020 -0 2¢
3.58 4. 08 5.43 4.25 2.32 i 18 0.3 0. 04
3. 50 4.25 5. B3 3. B2 2.13 110 ¢ 0.0

4.09 6. 18 818 5.04 2.0t 0.98 -0, 08 -0.08
512 4.72 5. 87 4. 4% 217 ¢. 08 0.35 0. 04
4.37 4.2% B. 14 3.90 2. 40 0. 94 0.12 -0 .08
5. 08 5.24 5. 87 500 2. 36 1. 18 0.26 0. 185
4. 08 4.76 g, 22 3.3% 1, 88 [} 0, 08 0.04
4. 13 445 6. 02 3. BB 2.38 0.91 0.CB -0 1B
411 E. 30 5.35 5. 00 2.2 ¢ 79 .28 -0.08
3.94 5.04 E 3 4.17 2. 64 Q.98 ¢ 2a -0 12
492 4.82 5. 67 4 7k 2. B8 1. 18 ¢.o& -0 20
.74 4. 61 =N 4. 05 1.73 t. 0B 0.08 -0 04
3.78 4.49 5. 47 4.13 1. 57 .18 -0.16 -0 1B
4. 86 5. 88 5. 31 374 Z2.48 .94  -0.12  -0.20
3.34 5. 18 5.79 512 3.03 0. 87 .12 -0 12
4.57 £.25 5.51 3. BE 1. 67 C. 82 C.t6 «0. 04
4. 48 .08 5. 87 5. 00 2.08 0. 81 .28 -6 20
4.29 3.63 £.79 £ Ba .80 0. 04 0.0 -0 04
L -1 4,33 4. 08 £ 78 2. 8C 0. 03 0.20 -¢ 0s
4. BE 578 i 76 500 i. 4E 0. 87 G.0& -G 04
4, 49 4. 81 .7 4.28 2.20 €. 94 0.6 -0 12
3.43 5. 87 £ 7% 3,74 2.05 102 ¢ c.0

ira 4. 45 ERCK 3.8 2 64 0. 87 (s B ~C. OB
4 41 417 5.35 4 17 2. Bz 0. 87 ¢ 31 -0. 04
3. 82 5, 81 4. B8 3.58 1. 8% 1.1¢ 0235 -0 08
4. 08 5. 3% 5 4.2% 1. B8 1. 06 0. 24 ~0. 04
3. 65 4. BE 5.43 4. 45 2. 60 ¢ 91 0.31 -0, 024
3.43 3 48 4.08 3.38 1.10 Q.63 -0.28 -D.3Y
5.12 5.30 £.50 £.38 3.03 1.22 13 0. 08
4.12 4,77 5.53 4,32 2.n 0.94 ¢12  -0.10

VALUES ESTIMATED BY F1 MORTON METHDD

ne
<

102
103
g7
53
103
1
0
L1
102

102
oo

104
te?

L
104
100
100
102

56
1082

G&
103

:14
107

103
88
gt
85
9%
93

108
g5
-1

100

82
102
05
100
108
0

111
102
167

a7

91
101
102

107
108
101
162
100

93

83
104
10F
100
103

100

24.

22.
.83
.84

24

.83

52

55



TABLE B-Z
MONTHLY PRECIFITATION AT WETASKIMIN

“{INCHES)

fil.Ly FEB HAF LoR May JUNE JuLy AUG SEPT ac1 KOV DEC ] ANRUAL
19142 eT 0. 24 o285 [ 2. 83 4725 5. 18 2.8E 1. 4% ¢.20 Q.51 Q. 0F 108 .53
1813 (e 047 G632 [ Toat ) 2 8¢ k3 1L2E ¢ 2k ¢ 12 ¢ o 98 62
1ee toE? 0.E2 T3 -3 -4 .24 1 6% . BE 128 ik ¢ 75 1AL 12¢ :
B s 0. G4 - vET 4E 380 417 2. 48 161 L. 25 0.5% ¢, 3% 83 ik
1512 7 ¢ e S P Z 1z ¢ B i8¢ z. 8 0.2 4.3¢8 1.1 108 it
1m0 Y 0. 2( ¢ It (gt 130 1. 54 |- 1. 5¢4 ¢ .52 ¢ 24 Q.24 1.2l 56 JIE
181k G2 < ¢ 87 ¢ 20 ¢ 15 1. 68 1. 86 2. 84 t. 42 [V 0. 12 -1 £2 tLE
§1e G 24 ¢ 28 [ ¢ £ 1Bt L1E [\ i. 0B 6.8 181 ¢ 52 A | 54 £ 7E
1820 ¢ S8 ¢z B8 |- 0. BE 142 .24 C. 24 126 .10 ¢ 31 0. 2¢ 8¢ 10, 82
H e G4z c BE voPg 22 T28 272 2.2¢ ¢. 47 1.6 ¢. 04 €. 3 0. 2¢ BE 1. B4
i85l (-] [ [ [ oIt Lot 108 327 {24 C.EZ 0.1z (o1 5z g 2z
5 1 E7 RN 1e [ C.oze & 13 K Z.3E ‘a2 ¢. B2 ¢ 0F ¢ 24 111 2002
B ¢ 8¢ ¢ 3k e M - Loes & et iTE coet 288 g " 3. 4E 128 22,2z
13 T 3E oo R L aT I4E A 223 1.9z [l3 ] 134 110 1€ 81
18Z2E f3T 1o 12 voCE Z.82 140 13k 238 6 2% 0.3% 02 157 121 27 82
1827 6o Q. E7 0E Tt : 4G z. BG £ T8 0. 35 . 2¢ C. 5% .38 138 110 8.7
1628 24 G 2¢ K] - [ 3 EZ -1 .83 0.5 ¢. 6 0.¢ 0. 3% 75 13.4¢
1228 - 1. BR 0055 LTT L5t P LET kS [ G. D& 1.42 G E7 8 14,02
1836 ¢ TE 0. 12 0. B3 06 114 2. 78 4,57 2. 98 1. 34 c. 47 ¢.79 Q.12 91 1E. 43
1931 IR 0.0 118 C.2& 14t g 10 2.0 e 21 ¢. 83 0. 31 0. B2 £ 94 100 17.85
183z C. 45 ¢ BT 0. 83 Z. 24 2017 33 1.02 0 B3 +. 89 1.02 198 0. 08 &6 15,29
1633 C. 08 0. 78 054 14 203 T BE 2.5z < B2 1] 0.73 0. 56 1.87 84 15. 18
1534 co2¢ 020 0. 88 (. 55 z. B 293 1.3¢ 102 2. 48 0. 31 0. 38 ¢. 47 0 12. 83
182 ¢ 4R ¢ C 0. 94 33 I7E -1 I3% ToEE [ACK 1. 34 1.87 G B¢ 122 21.8B
152¢E 1,77 G. 87 0.55 _3¢ R H 2z 2 a2 LR 35 ¢ B3 O g8 ¢. 58 98 7. BE
1837 G D4 0. 04 0. 08 134 1. 5¢ . B85 £.30 213 z. 52 0.38 1. 0B £. 59 T 103 18, 54
1938 L7 - X 042 0 98 g7 T13 728 T 00 G 102 0. 81 ¢ B2 91 15, 3¢
103c ToET 1.3€ . B2 L 8? I one . Ef R AR ] [ [ o 28 88 1b O
RN o0 oOEY R I - o oEE TR v oLE iz 134 ¢. 91 P18 Z£1.1b
18925 C g7 a7 0.3 [ g7 ] i 1E S 4R 0. 28 1] B30 71 12, EC
BN gonE it ¢o1E 3 ] R SE [ - oo LTI 1 e et
) ¢ogE ¢. 7t €7 ¢ EC tOED & ag g2 & Coaz 1. QE C.o12 C. 24 a4 18 88
1944 £.58% i 3F ' OB ¢ 35 2.32 E. 30 B 22 1 8% sT2 ¢ 08 ¢ 43 ¢ 3% 127 22, 82
1545 . B1 [CRC G 16 187 ¢ el 2. 0% 4. BY 1B .97 C 38 [ ¢ o 98 17,58
1845 ¢ M ¢. B7 0. 28 C. 67 c. a7 567 3123 413 1. 48 &N L. RE ¢ 72 110 2.8
1947 ¢ 78 1.5¢C 0. B4 2. 24 0. 83 2,08 2.2 3. 86 3,33 ¢ 79 o. 8% 1. 42 118 20,82
1848 1. 48 150 0.75 378 1R 0. 42 g 22 2. 28 14 ¢ 08 L. 58 G. 28 108 18. B3
1949 0. 98 ¢. 38 €. 84 628 t. 53 0.75 BN 2.40 0.39 0. 898 0. 28 0.7% 89 14, 32
1850 1.97 0. 43 ¢. 59 T G 43 .77 Z.46 197 bt G. 84 1. 02 0.5 L] 14,3
1951 1. 81 1. 65 138 2. 72 4.25 c. 79 2 58 3. 486 0.83 1.93 1. 0B 1.22 137 24, 68
1952 1. 46 ¢. 39 0. 21 Q.12 2. 3B 5. 94 3 54 1. 69 150 G. 47 0.2¢ Q.08 101 18, 0F
1953 2.99 0.5 1.02 1. 65 1. 87 4,21 in 74 0. 16 .24 0.3% o mn 114 20 48
954 0. B3 ¢ 28 1.81 2 56 3.78 218 2,40 8. 00 0.7% c.28 . 16 0. 58 140 25. 08
1955 C. 47 0. 84 2.20 2. 80 1.54 1.83 572 Q.28 in 0. 94 0. 38 Q.55 111 18, 87
1958 ¢. 91 0. 74 1,92 ¢ . 81 5. 12 4.13 2. 72 t 42 102 0. 38 1. 89 17 2103
1957 on ¢ B2 .7 1.02 0. 83 2. 08 3.02 3.27 1.54 134 1. 02 0.43 81 1E. 38
1958 1. 0B 110 0. 59 0 38 2. 61 2. 3B LT 1.02 417 0. 20 110 1. 50 95 17,27
1958 122 0.29 0.2¢ c. 87 1. 0B 2.85 in 2.87 1. 54 2.80 ¢. B? 1.1¢ 105 1B.79
1960 0. 28 1.22 028 675 1. 57 500 2.32 382 1.57 ¢. 88 ©. 58 0. 87 107 18. 2§
19€1 0. 24 0. 81 0.24 0.75 1.08 1,73 4.17 0. 5% Va2 122 0. 35 0. 87 75 13.8%
1982 0. B3 2.01 ¢. B? 0.79 2.09 5T 315 2.28 €. 54 c 83 0. 43 0. 43 113 20 38
1983 1. B8 1. 38 0. 8% 1.87 2. 0% 1. BB 4. 4% 2.28 134 g, 24 ¢ 8% 0.58 106 15,10
1964 0. 04 0.5% C. 43 0. 67 2.72 1. 54 2.76 2.36 3 ¢ 20 1. 54 0. 7% 98 17.73
1985 36 t.50 1. 02 G 53 3.74 . 38 4 02 2.89 1. 38 ¢. 04 0.7 Q. 67 141 23, 3B
1866 118 0 82 0.3 G BB 1.73 1. BS 3.07 5. 18 1.34 0.43 ¢. 04 Q.35 98 17. 54
1887 €. 18 0. 67 1. 67 ¢ 3! 0. 24 3. 4E oM 1. 81 0 04 1. 10 .7 .13 73 13, 18
1968 i. 0B 0.28 0. 63 ¢ 87 0.5 1.77 3.27 Z.40 .05 G. 83 0.20 114 84 15, 01
1968 118 0. 84 0.47 0 43 0. 83 1.08 4 EB% 1.83 2 80 0. 83 110 ¢ 88 96 17.2¢
187¢ a7 G 87 130 co2e :. 38 5. 83 2. 52 157 vz 1.73 1.3¢C 0. 63 112 20. 08
1879 .28 o, 47 1. 0B 0. 04 ¢ 51 4,13 E 14 0. 08 ¢ a4 0. 24 0 87 1.57 102 18 32
1272 1. 38 1. 54 .4z 1A% 1.54 4.3z -1 3.58¢ 1. 54 0. 24 3 ¢. 58 118 250
1873 0. 08 0. BE ¢ bg 2, 38 1.3¢ 7.24 4 48 4. B4 102 ¢ 94 1. 34 Q.81 143 25, 6B
1874 2.52 085 2,32 ¢ 75 2o 578 5 02 1. 69 118 ¢ N 018 0. B3 133 23. B8
1975 c. 7% 9. 82 0. 59 i 4% 2.28 2. 44 M 4. 2% ¢, 24 10 0. 24 1. 0B BE 17,28
1976 ¢. 55 0. 87 1. 14 0. B3 1.97 3. 50 2.28 2. 5B 0. 58 .20 0 3% 0. 98 87 15 B2
1977 0. 81 9. 08 0.3% ¢. 58 b 42 0. 58 3. 07 3.07 148 6.0 0.38 0. 87 98 17. 80
187¢ 1. 61 1.4% 0.3 ¢.79 2. 7% 1.02 3. 54 3.80 5.28 0.78 1. 38 0. 47 118 FARKA
1873 0.2¢ 1, 38 ©. B3 1. 10 1. %4 3. 88 4 80 2. 0% 2.56 0. 67 . 20 1. 50 120 21. 51
MIK 6.0 c. 0.08 0.04 0.24 0.43 D.E3 0.04 0.04 0.0 0.0 .04 9.33
Max 2.89 3.18 3.43 3.7 B.42 7.24 E.22 B.80 5.28 2,80 $.73 2.48 25 BB
MEAR 0. 88 .77 C.83 1.0 V.83 3.08 3.08 2.5 1.84 012 0. 68 C.B4 100 17.87

NOTE - VALUES MAY DIFFER SLIGHTLY FROM RECORDED VALUES DUE 10 CONVERSION FROM METRIC
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APPENDIX C

BATTLE RIVER
AND ADJACENT BASINS
ARRAYS OF RECORDED

STREAMFLOW

TABLE NUMBER

C-1

C-3

C-4

C-5

C-7

C-8

ITEM PAGE NUMBER

Battle River near Ponoka -

Recorded Flows .......couovvun.. 61
Battle River near Forestburg -
Recorded Flows .........vvvu.in. 62
Battle River near Unwin -

Recorded Flows ........oouuun.. 63
Battle River at Battleford -

Recorded Flows ................ 64

Sturgeon River near Fort Saskatchewan
- Recorded Flows .............. 65

North Saskatchewan River at
Edmonton -~ Recorded Flows ..... 66

Red Deer River at Red Deer -
Recorded Flows ...........0.... 67

North Saskatchewan River at
Prince Albert - Recorded Flows . 68
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APPENDIX E

BATTLE RIVER
AND ADJAGCENT BASINS
ARRAYS OF RECORDED

FLOWS ADJUSTED

TO NATURAL

@
05

TABLE NUMBER

E-1

E-2

E-3

E-4

E-5

E-6

E-7

E-8

ITEM PAGE NUMEER

Battle River near Ponoka

- Natural Flows .........o..... 75
Battle River near Forestburg

- Natural Flows .....vveuuen... 80
Battie River near Unwin

- Natural Flows .........0..... 81
Battle River at Battleford

- Natural Flows .............. 82
Sturgeon River near Fort

Saskatchewan Natural Flows 83
North Saskatchewan River at

Edmonton Natural Flows ....... 84
Red Deer River at Red Deer

- Natural Flows .......con.u.. 85
North Saskatchewan River at Prince
Albert - Natural Flows ...... 86

Blindman River near Blackfalds
- Natural Flows

--------------

87




78



IR ST A

DG oW o o ©

N

=

o O m ) m f i

O © W0 R oW

w

AR

e

[N
-1

botn
LRI LN L R TR

(SIS T, R N L]

‘

oo
N R

P N
I w oo os b
~

[N
S

RN
O 3 w3 B WO bom

o
o -
— fo DO 0N Do DD

— ooty e
Ao
ot A

b e — <y AN
a

[y L. N S S
R R R - - I T

154

o Ry

o -

o
o
[ RN RN

o

- kR
ey R

w
=3

103.

503.
LES

P AL = -

eI R R IR R OO

- @ T n R

L]

o

[~

i
o

-t
o
i

[
b

o
o
ia

140

o~
b

24

591.

232,
1166,
222.
127.
4%,
151,
151

4.
116§,
285,

o~ g LA
R - R e

e a0

O 0 oer O oy

s o -

- U D W~ oB

4
5

BATTLE RIVEF

MAY

14E"

Com

-2
St -3 40 W Ln v o

PRI A S A

124.

108,

107,

14E7.
216.

IR = T S Y R R I - R L B I

-0 . DO O OO R O R

o m

JURE

o Y Pm L

n3

P ta
WM tD 2 0 G B ) e e U w1 &

160,

B

83,
46.
58.

942,
180,

[ R )

Mo rn n o

a e RY =3

O I~ = a1

B3

T T O T

m

o

o e e

0

TABLE E-1

BASIN NEAK PONOKA
MONTHLY MEAN KATURAL FLOWS - CFS

JULY

3

Y e
P T

oo Ly ta 3 R

S mom oo

LU
P B oo A3 L2 = D
~

(BRI IS

I8

~F 0 W@ e L3 s #A h

1078,
148,

MR Om eSO D OO

Py PO oo MmO D S e

L N L I - e ST

o

auG

10E.

2z

178,
28E.

238.

EPERT IR AR BN R RANN NI - I -

W om o0

M MN -3 0 O O D W o BT

s

(BOSFACDY)

sgpT

£5.
32,
71
832,
32

2¢

52.
22,
13.
-
33,
2.
3E.
5290

40,
5.

12

LT

L]
P

-]
ot

B o
" OO

fe S unoon s

WL D O B s N ) M D O -

s

S G M o W R 0T B la

[

[N

oo

43,

54

245,
34,
24,
21
26

13

32
27.
35,
187.

44,

oo
o oo

St O e DR Dt QR O DU

w1 o

- o W W . WM WO WK O W

NOV

Mo Mmoo o

N 0

DRy

wom oo oo

m D w ot n R

W O D0 M e -3

2 - S SN )

o

N T LI e )

MEAN

233
252
251,

51

10
138,

183.
291,
158,

174,
50.
15
23.
33,
39,

i6.
281,

-

~ s O WD N o,

o oW | o

P

[T

117.3

168

37
7€
152
43
14
20
28
34

100

aC. iy

tBTATE,
18076E.
184700,
37583,
51294,
143760,
33584,

56884,
132825,
210904,
120857,

25841,

-~ Ut Do Rt -3

PTLIX QU

~r



80

oo owmom N o

uhk FEB MAR
o 0. o
- - 54,
- - 1.
- - 5.
- - 2
- - 25,
- - ag,
- - 18
- - 2
- - 13,
- - 6
- - BS.
- - 180.
) 0. o

[
o
&
o

BET.
779
E76.
56C.
a72.
1647

187
275,

42.
222,
681

42,
1847.
532.

nay

30E.
382
830.
426.
348,
4708,
787.
145,
108.
128.

50

20,
4708.
T22.

TABLE E-2 '
BATTLE RIVER BASIN NERF FORESTBURG (BOSFLOOT:

MONTHLY MEAN NATURAL

JURE

138

135
185

1088
21t

24,
78.
5,

128

1098,
175,

d

uLy

AUG

7

183.

572.
301,
37,

17

34

872,
98

FLOms - [F$

SERT

308
179
12

151,
16,

308,
67.

peT

181
129,
18.

100,
32.

Lid
ag,

ROV

DEC

MEAK

100

el

o



1912
1813
1914
1815
1818
1817
1818
1918
1220
1821
1922
1923
1924
1925
1826
1927
1928
18219
193¢
1331
1932
1923
1834
1235
1936
1927
1938
1838
1944
1541
1942
1843
1944
1945
1945
1947
1848
1848
185¢
1951
1652
1853
1854
1855
1858
1957
1958
19549
196¢
1961
1862
1863
1864
1965
1866
1867
1968
1968
1870
1471
1972
1573
1674
1675
1876
1977
1878
1973

MIN
Max
MEAN

JaN

128.
29,
20.
ao.

1%,

19
35,

FAR
26,

28
32,
it
25,
20,
B2,
B0.
42,
30.
21
22.

128,
28,

FEB

107.

107.
28,

MAR

108,
162.
13,
34,
44,
20,
30.
15,
35,
181,
22.
£3.
17,
53,
1B3.
43.

345,
X

50,
18,
457,
.
36.
40,
121,
87.
EE,
78.
58.
78
B3.
107,

LPR

Moy

140,
8179,
1212,

TEBLE E-3

BATTLE RIVER BASIN AT UNWIN {BOSFEOO1

KONTHLY MEAK NATURAL FLOWS - CFS

JUNE

122.
199.
229,
2148,
97.
183,
Se3.
4190.
398,
1431,
1011,
613.
217
218,
81.
128.

208,
374,
13.
1004,
228.
36E.
78.
208
332
471
327,
733
2220,
564,

213.

189,

138,

317,

78,
2320,
484,

JuLy

221
128,
536.
1.
161,
AR
356,
313.
802,
385,
482,
108,
78
48,
86.
50,
48B.
494,
54
1041,
1190,
187,
58.
188,
876.
378,
234,
758,
538,
430,
180,
'0b.
128
251,

4E.
1041,
328,

RUG

223,
98,
308.
234,
BO.
140,
205,
CALN
4386,
243.
258.
135.
50.
40.
58,
3
0.
171,
42
556,
158,
83.
g0,
18,
272,
343
178.
1032.
588,
183,
7.
57
§1.
180,

32,
1032,
220.

SEPT

192,
148.
213,
78,
26.
1,
128,
300.
1667,
146,
221.
118,
4B,
74.
47.
30.
60.
€3
&7,
257.
21,
38.
124.
83,
123.
158,
101,
£25.
341,
102.
44,
10,
258.
Bg.

10,
15E7.
178,

ocr

176.
108,
18E,
5.
80,
84,
103,
233
923.
153,
162.
84,
38
101.
52,
17.
37.
50.
B5.
178.
B7.
3¢,
183.
BE.
304.
LR N
8p.
318,
274,
87,
&7,

181,
b,

823.
132,

NOV

EL3 A

102,
35,
1.
70.
St
84,
78.
73,

128,

167.
BO,
22,
12,
BB.
3.

589,
B2,

DEC

265,

MEAN

156,
341,
77
678
186,
188,
129,
381,
hZ4.
445,
51,
462,
14€5,
54,
186.
81,
160,
231,

E1.
1469,
317,

%

101
23
201
S8
53
38
113
126
132
75
138
436
105

100

AL -FT.

85871,
332158,
343753,

' 233024,
842032,
388554,
438252,
174097,
173801,

52332,
102403,
44220,
112833,
24B3EE.
£5833.
50657,
141888,
130362,
82618,
275500.
305776,
322483,
182346,
322808,
1063562.
256483,
135255,
E5E58.
116013,
167002,

44220,
1063662,
244087 .

81



82

1912
1813
1814
1615
1518
1917
1518
1913
1820
1821
1922
1523
1924
182%
1928
1827
1928
1929
1930
1931
1932
1833
1934
1835
1536
1937
1938
1829
1940
1841
1642
1943
1844
1945
1348
1947
1848
1842
1850
1251
1952
1853
1954
1858
1858
1257
1858
1959
1960
1861
1862
1963
1864
1965
1866
1867
1968
1988
tE70
1871
1572
1873
1874
1875
187E
1877
1978
1878

KIK
MAX
MEAN

JBK FEE MER

57. 5&. 7%
29, 21, 22
104, Z. 150
4B, 34, 23.
142, 144, g1,

- - 136
- - 187,
- - ba.
- - 78.
- - 82
- - 5§
- - .
- 218

7. 0. 0.
142. 114, 1087.
4%, 37, 101.

142,
9963,
1276,

JURE

585.
447,
1550,
948,
1406.
1258,
320.
138
2325,
383,
198
250.
3c8.
343.
297,
1728.
485
237,
118,
130,
3E6.

1%,
2985,
674,

TABLE £-4
BATTLE RIVER BASIN A7 BATYLEFCRD (BOSFFOOY}

JuLy

1143,
§12.
1984,
1964
1631,
T8,
174,
2.
§02.
201.
92

308

125,
174,
310,
1221,
413,
105,
183,
4%,
206.

85.
1884.
534,

1550
457,
582.

1750.

13E5.
370

84,
255,
127
72.
212.
78.
118.
238,
1120,
317,

146,
370.
195
227,
1018,
724,
2B5.
118,
BE.
88.
195,

53.
1780.
3g2.

MOKTHLY MEAK NRTURSAL FLDRS - CFS

105.
177,
1|
138.
Bie.
425,
152,

7.

26.
220.
108,

2E.
1943,
269,

124,
465,
329.
149.

8E.
11,

234,

23.
1496,
225,

NO¥

184,
289,
228,
708,
156.

53,
709,
254,

2
P
o

UK
184,
102

22,

184,
17,

188,

787.

§0.

100

STEERO
143777,

515958,

L3777,
578880,
~35028,



1912
1813
1814
1913
181t
1817
1918
1318
1920
1821
1922
1923
1924
1825
1826
1927
1928
1828
1930
1831
1932
1933
1814
1635
1938
1837
1338
03
1820
1941
1942
1943
1544
1945
194E
1947
1848
1545
1950
1851
1952
1853
1954
1855
1956
1857
1858
1889
1960
1961
1862
1963
1864
189€5
1986
1967
1968
1968
1870
971
1572
1973
1974
1975
1878
1977
1978
1978

MK
MAX
MEAN

Ak

a3t

[ RCE I T AN
oo

[T S-S - -

]
N R R N

[
o
[

FEB

24,
58,
54,

28.

3y
T A 00oon

© K o ow
w

O R DT O D
(& ]
ta

147,

147

- O o

D O a0y L R o MRS

o A O

B WO OR OO oD koW N

A LW PO W00 WO O QN O W = DR N R th TR WA D

.3
7

4FR

18¢.
53
356.
496,
204,
181,
176.
285,

1046,

— oo . Ot R
b Mmoo~
© On R D LR M -3 -3 Do

274,
228
412,

BE.
154,
761,
128.

72.
283,
723.
247,
101,
148,
276,
373
448,
454,
113,
476.
682,
145,

624,

1378,
251
328
29E.
357,

B3

35,
1378,
356,

[ R - - - N RN . ]

SO0 0000000000000 000000000 D000 000DE000 0000

STURGEOK RIVER NEAR FORT SASKATCHEMWAN

MaY

131
156.
174.
583,
1BE.
142

818,
142

18§

453,
870.
155.
186.
44.
78.
80.

3B3

383

B4,
881,
2B1.
4B3.

21,
150
27e
147,

744

124
1812,
ase.
108
144
152.
505.

20.
.0

2137

350,

-

LR L e -

OO0 00000 0 0000 00 2 0O0mMmN 2000000 COoMN . oryd .o oo

2

TABLE E-5

{BOSEROOTY)

MONTHLY MEAW METURAL FLOMS - CFS

JUNE

1101,

€57

8E.
36E.
158,

B3

B30,

131,
BB4.

53

1N

B13.

188,

178,
258,
84,
BE.
21,

126

257

B55.
11¢.
28.
163.
53

218

1m
i78

L - L -

R = I = A T LRI - Y- R T -]

RO WO O RO RN O WSDMO O MWD O 00D W 1O Y0 W R

k-

-3

0
.5

duty

915,
863,
52
181,
95,
28,
281,
.3

458,

120,

1131,
LLR

B O B0 0 D E MmO MR M AR DO D WO TGRS D MmN D oy b oD O

SO Mo m o o

(=]

o

UG

211,
21E.

78

122.

477

25

T
16,

21,
441,
BE.
32.
647
B7.
28,
43,
a2
Th.

B70.
.

(- I R -

e R YRR R D

WA O e O SO WM S By O 2O AT AW OO WD 2 R0 0 O D

-

-1

SERT

17,
17

128

434,
449,
52.
10.
11

H,
55.
12,
40,
27,

276.
49,

18.
18
183,
50.
31,
284,
107
30.
55.
85.
bz.

449,
BS.

RO MW O RN O

MDD M am A s D

PP AT R 3 O B R o O o e = T T DO R D R R B D O D W oL R D

o oo

o

o

rsh)

136.
13E.
117

"y,

— o e

w b
P R N G

o -

16&

o

198.
45,

31
3t
115.
38,
38
150.

16.
94,
90.
B,

-3
N PN O o bk D 0O N DO BWMNOO N0 B o B OO S am R o

287.0
SE.5

NOV

12,
150.
76
8&.
50.
33

[BELET]

W R UMD OO

DEC

BY.

n

9
£2

18
18.

t oo

N A

(RN R e I -

P )
oo n
[1 e

¥

28
217
95

76

4
156

100

185836,
178735,
78182,
133728
B2332.
33671,
136814
39549,
187

13402,
185836.

B22%51.

83

[ R N N SN

=3



84

0w e oMo o

PR R |

oo

PR

kal

Ly R

@ W@ o U

rs

en o

[ 2 I R T R R R A Y]

Do W o W
=t
& 2

408
2451,
1268.

o a o

TO 0D D0 N0 0000000000003 00 0000 0000 000D O D DD O DD O o > o

oo

e

=)

Moo

e € 10 ta €

OO OO0 0000000 0000000000000 0000000000000 0000008000000 0000O00Comoo0no

=

MAR

1317,

RN s
R T B e B L R e e - e R - - ]

k=]

[

h b
I = R - - A B S R A R - B~ o B S A

€
T OO0 000000 a0 00000 O0 00 0000000000000 000 ¢

o o

pNY
R LI B TR T R

I

LA B A B B R A N IR A TN N AL s |

Do oo

N . . g .
00000 0000000000000 000000000 000000000000 00000

7

TABLE E-E
WORTH SASKATCHEWAN RIVER AT EDMONTON
MONTHLY MEAM NATURAL FLOWS - [FS

Ly

10033,
.0
186E2.

42881

N

]

3

AUG

[ S 1
PR L A A L

A KX ID — R Ty o W) . W
SN o omofy e

LN B R - R A A AR e N AN A+ }

B R

A M Gy I T ofa > te o=
o

P R R e
ot

« oexoon

- Ry oo
—

o

I3
N
~a
O o0 OO0 0000000000 000000 CO0000C00C0000C000aa DD

8287.0
30%16.0
12518.7

~a
0
™
b i
e =T R

SERT

12885,
9430
84e2.

HEER

1EETT.

£51g

8412,
S7BE.
g4gg,
£485,

R4

4432

27343,
8948 .

BOSDFOOY)

RO
Y

™
W
3
-
)

1 o

SO O 0 00000 o0 0enNN000oTTo00 0

OO 000000008 000000000000 00000000000 0C0O0000

=3

©

DEL

t68C
1058

R LcH

1TE

23EL.

1832
1ad44

1158,
1014,
1927,

78L
vohe
i
138
1908

Z

PR

1535,
11BE.
14E5.
1929,
1449,
$068.
14386,
1231

904,
1684,

142%
16C5

1363,
1153,
201E.

ag5.
4087,
T77E.
1972.
1944,

934,

E83.
1364.
1888,

957,
1327.
2B628.
1331,
1123,
1838,
1337,
2014,
1252,
1443,
1325.
1441,
1860.
1938,
1E12.

815,

81
1018,

124E

551,

841

1158,
844,
1285,
787.
881,
1494,
564,

13

2628

1387

pEPEEY

woo

A T - I A A S B B I

0 C o000 03O0 0000000 0000600000000 a0000000000n0 000000000000 0o

MEAK

1041¢,
BZgs.
7078,
1178E.
10234,
8851,
7252,
541E.
8275,
6258,

E2E7

To2E.
TOIES.

Bag

T004E,
8848,
5433,
§225.
Bazg,
BCET,

7194

5820,
8422,
7103,
5945,

7811

E0EE

S2T.
5034,
T64E.

7040

8331,
BO3E.
7028
ThE4.
10846,
5074,
B4B3.
7812,
9350
BES3.
12829,
B960.
B35E.
6178,
7929,
BRES.
6528,
6424,
6720
7413,
B323.
12514,
B389,
7T

6545

8172,

6247

7435,
8155,
7130,
BAZI.
L7107,
5968,
B569.
£310.
5365,

4707 .
12828,
7830,

SO L R e Q0 R A M S 3 St = a0 O R BB m bW

U O (0 D R ) e ) B VDD WO BRI R L O M e D LN @R O - w S

ow R O

H

1o
23
78
9g
¥
65

164

n
P

122
79
82
8%

143
E7
85

102

123

113

168
N
B3
81

104
90

B4
88
97
108
164
110
101

100

L FT

TRE7HEZ

BCOEYES.

¢
o

382305
BOQTHED
453103°

Voen ey ek

PITLEDR
61773k

TI7507E,
T149602,
3532822,
4506777

4855047,
SB58761.
5208733,
4213558,
5037274

5156877,
430364

5481264,
LL350%E

485307

3bdaagrs

S5TE21EE.
E10329E.
B77300¢8

4371361

5088487,
5481088,
7948655,
3673909,
4698501,
5655686
5784825,
6265141,
9287882,
5039438,
4614556
84473724,
5740864,
4970505,
4740195,
4650765,
ABGS287.
5367147
6042249
9058888,
E073615.
5583147.
4751755,
5216624,
4522844,
5383320,
5820524

5168895,
508737¢.
3407692,
4333386.
4758327
5016525,
3884070

L R =~ I = - R A I A Bz B =T - B AT

L3

DO o0 0000000030000 0000 00000000 000000000

3807882.0
8287882.0
BE2B17E,

[a]



1912
1673
1514
1918
181€
1817
1818
1816
1820
1821
1922
1823
1824
192&
1526
1927
182¢
1528
183¢
18314
1932
1833
18934
1928
1936
1837
1938
193¢
1944
1941
1942
1943
1944
1945
1948
1947
1948
1948
1950
1881
1952
1983
1984
1955
195E
1857
1958
1856
1860
181
1962
1983
1964
1955
196E
1967
1968
1869
1970
1871
1872
1872
1974
1975
1978
1977
1578
1578

HIN
MAX
MEAN

.1

245,
417,
278,
278

418

Eit.
445,
343
221,
204,
121
142,
308.
298.
485,
498,
541,
295,
225.
175,
318,
3B63.
285,
262.
248,
106.
284

215

183,
227,
180G

2BZ.
222.
301
ABE.

443

a5,

27%

142,
215,
568.
247,
356.
402,
214,
317,
335,
251,
312,
27
216
188,
221,
321,
441,
363.
240
33n
252
314,
22%.
a5y,
321,

2BE.
261,
337

273
267,

105,
B1%.
302.

OO o000 0000000000000 0000000000000 %0000 00C0000000000 0000000000000 000%000

L=~

FEB

274,
386.
268
FARN
375,
4717,
286.
271,
224,
175,
154,
132
3BE,
28E.
305,
442,
874,
258,
338,
20E.
285,
223
305.
242,
187,
193
178,
187,
iB6.
248,
1B
249t
213,
31,
418,
345,
338,
272
166.
181
487,
407,
484,
502.
312,
23E.
216,
264,
383,
244,
301
390.
288
343.
478.
4190,
301,
are.
304,
322,
245,
3.
368.
278,
284,
347,
28E.
244,

103,
574,
305,

Co0 0000000000000 000C0000C000000000000C00 00000000 C00 000000000000 000G0

[=]

MAR

504,
410,
38¢C.
B0E.
826,
801,

1416 ¢

247,
280
178,
173.
158.
60,
378
2587,
572
1728,
453,
B21.
268,
331
313
802,

2BE. C

234,
242,
425
541,
310,
571,
163.

702, 0

329
£21.
1358
1088,
341,
307,
202.
252.
842,
£483.
455,
581,
§75.
445,

271
2213.
£38.
458,
640,
275.
484,
788,
386.
B4C.
383,
4EE
333
935,
110,
337.
312.
300,
297.
473,
828,

158,
2587,
576,

0
0
¢
4
Y
¢
4
0
¢
b
¢
¢
G
4
¢
¢
4]
&
4
0
0
0
0
4
0
0
0
0
0
0
0
4
o
4
.0
¢
¢
[
¢
¢
¢
¢
4
¢
0
¢
¢
¢
4
4
0
[}
0
o
0
0
0
0
]
0
]
0
0
0
0
0
¢
4

0
0
0

APR

1918,
3586.
803,
1251,
7118,
4178,
2843
1550,
3094,
2421,
482,
874,
1851,
3768,
2484,
42B4,
2660,
821
1786.
571.
1904,
1888,
1771,
BO9.
3415,
787.
90q.
BCT.
381
BBE.
a52.
E306.
1084,
1014,
2408,
3887,
5018.
1281,
871.
1308,
7245,
1692,
2285.
5823.
3503,
2105,
3174,
E7&.
2586.
588.
1008,
1784,
842,
48908
2637,
1657,
782,
3836.
2054,
B125,
1684,
3431,
385¢.
1780,
1072
922,
2057,
1487,

O CO D0 0000000000000 00C0000 000000 0000000000 000000000000 000¢0000300aO00C0o0

452.0

May

3955
210z,
1808,
245K,
35BE.
806¢.
1898,
20BE.
2170,
2B3E.
3013,
1547,
2830.
1702,
1252,
3847,
2140,
2872
1718,
1102,
3481,
4B5E.
1751,
1452,
2176,
1636,
20896
9gE.
3050,
531.
1854,
2013,
1817,
KARRN
1735.
4392,
13518,
1240,
1354,
EELYR
2213,
3808,
6795,
54782,
2358,
2824,
2941,
1321,
2534,
2407,
16985,
1342,
3822.
2188
2585,
3970,
11,
3454,
2127,
2057,
1808,
3778,
5040.
1984,
128BE.
2B0E,
2365,
207E.

531

7245.0 13518,

2288 .1

2§33

¢
o
0
4

¢
0
0
¢
0
0
¢
<
0
0
0
0
¢
0
0
0
C
0
0
4
¢
0
0
4
0
4
c
¢
4
0
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
]
[
4
¢
¢
¢
0
¢
0
4
¥
i
t
&
&
¢
14
]
¢
0
¢
0
¢
0

.0

0

.9

KONTHLY MEAN NATURAL FLOWS - [FS

JURE

3651
4947
3666.
12312,
11523,
831¢
3387,
1828
3458,
2640,
2633,
12830
375¢,
3417
3232
6305,
13826
B385.
3B52.
24EE.
BEYE.
3235.
217z,
3432
2BEE.
2544,
3738.
[i3:1:%H
1808
1300,
311
4BO%.
B73E.
4018,
E20E.
5154,
54E7.
1318,
28BS,
4089
85ET,
9183.
8487,
3906.
3275,
2273,
3002,
4244,
2352
2371,
23285,
3erg.
&832.
TBAE,
3350,
BB1Z.
2704,
4375,
5939
4431,
5982,
4030.
4857,
1731,
1578,
FXARN
3368.
2073,

1300.
13829,
4675,

0000000000000 00000 00C 00000000000 000000000000 000O006000606000G 00660 000C0 6000

4
0

TABLE E-7
REL DEER RIVER AT RED DEER (BOSCCOO2)

JuLy

10084,
5243,
2351,

16747,
B37E
3687,
$855.
1377
44272,
1818,
1785,
4884,
3016
1820
2331,
5469,
7988
1388,
2224,
287TH
2450,
2072,
1446,
3864.
1238,
175
376%
3345,
1648,
1440,
5837,
2597
3285,
3045,
3244,
2B8B.
2798,
1333,
2308,
4733,
4110
4852,
3651,
3473,
2854,
1285,
3736.
2835,
2238,
1340,
2156,
3825,
3674,
8402,
4523.
2301,
2017,
7705,
3raz
2432,
4282.
2826,
2847,
1685,
1558,
1146,
2620,
1480,

1148,
16747,
3465

000000000000 00000 000000000000 0000000000000 000 0000000000000 0000000000

w O

aUG

4984,
3284,
1308,
8121
75%05.
2074,
177¢.
180¢.
1652,
1311
2138,
4482,
311E.
2945,
1432,
4654,
2411,
1148
1364,
1303,
1630.
1472,
got.
2283,
1023,
1341,
1542,
1245,
1086,
1750.
3238.
1851,
5369.
211E
1645,
1535.
24B7.
1030
1397,
2627,
2338,
2824,
B8RS,
1443,
1503.
1028,
1534,
1534,
1203.
1739,
1748.
2002,
1196,
3108,
2341,
1332,
2047,
2044,
1361,
1418,
2104,
1842,
1564,
1239,
2332
1582.
1835.
1161,

804
BRAS,
2241,

OO0 0000000000 00000000000 00000C0 0000003000000 00090000000 n0o0000o000CD00a

.0

[+]
i

SEPT

4532,
1787,
1087,
kLN
7218,
1844,
1338,
1158,
818.
Be7.
1074.
1952,
1287
2814,
10351,
3715,
1358,
B58.
S86.
§24.
130E.
1075,
BOt.
1005,
720.
1063,
1210.
873.
1115,
1287
2803,
984
1718,
1775,
1846.
2155,
1133
B21.
775.
4482,
1356.
1658.
6427
1044,
LT
GBE.
1058,
1085,
695,
80?7,
1088.
1242,
1188.
3605,
1288.
B25.
1164,
1224,
781,
B3E.
1495,
1183,
1088,
BS¢.
1178,
1304,
1738
741

ED7.
10381,
1722.

DO N O D000 000000 000000000000 00C0C0O000000000000000CG0000000000000000C00000O0

w OO

ocT

2850,
1223.
1840,
2B3E.
3411,
1461,
574,
662.
562.
55B.
534,
1117
838,
2823,
3925,
2338
95E.
55¢.
§24.
563.
844,
598.
457

473,
8BE.
T08.
710,
B40.
805,
1412
718,
1180,
1703,
1082.
1966.
750.
521.
501
1805,
:]:2:
212
2B30.
800.
588,
741,
b28.
113
581,
753.
650,
721,
97%.
1938,
1117,
541,
1222
836.
B24.
-1
1110,
785,
gaz.
525,
§55.
985,
1044,
530,

457,
382
1082,

O OO D 0 00 0000000000 0000000000 0000 000000000000 000D 000D 0000 00no0ag0nNnno0ooo

0

ND¥Y

1284,
825,
783,

1185

1833,

1057,
520.
366.
297,
307,
382,
577,
486.

1210,

1782,
980,
602,
371,
423,
433,
BOB.
aBa.
33t
365,
267,
501,
325,
B10.
376.
a8y,
825,
398.
B51.
803,
485,
968,
556.
420,
274.

1343.
801,
B38.

1596,
282,
481,
5B4.
366.
800,
417,
574,
432,
417,
534.
084,
561,
266.
Bis,
715,
316
474,
B75.
561,
530
307,

OO 0O 0C0 T 0000000000000

o

358.
53E.
2685,

C O 000000000000 0C0CC0O0000 00 0000000000000 00000C00000

288.0
1833.0
B21.2

DEL

5395,
az7.
328,
520.
843,
495,
275,
211,
198
178,
121,
325
322
§35.
BBC.
500
408,
252.
249
351,
ary,
263
270
22E.
93
281,
210,
353,
30,
283,
ERLN
288.
356,
550
a18.

283
208.
207,
848,
308,
359.
B82.
256,
288,
375,
34
403.
2E3.
81
237.
318.
183,
519,
386
273
329,
436,
305,
2.
233

404,
255,
237,
337
23
445,
178

o
o
v
OO OO0 00000000 00000000000 00000000000 0D 0000000000000 00 0000000000000 0

94.0
880.0
351.E

293¢
2245,
1232
4418
4010,
2862.
1464,
1006,
2045,
1085,
1065,
2434,
1577,
1BED.
2601,
2767,
2820,
1205,
118%.
a57.
1BB3.
1394,
910,
1259,
1676
B93.
1288,
1404
1208,
807,
1783,
187¢
1834,
1B5E.
1778,
2141,
2770,
737.
933,
2128.
2473,
2270
3574,
2000.
1423,
1092,
1483.
1220.
1318.
ges.
1032,
1334,
1594,
2878,
1727.
188E.
1122,
21B2.
1527,
1544,
1765,
1716,
1821,
§21.
942.
103E.
1473,
957

ST .

- O W QDS RN b WD oW OW o b R NN D N o D0t B B RO RO OO0 R U W

W R tp O N 3 A3 o WD WD

737.1

4418,
1718,

[

170
13
T2
257
233
187
84
kL
118
64
B2
142
62
108
151
180
170
75
1
5E
108
81
53
73
83
52
7%

n
<

70
&7
164
108
113
96
102
123
161
43
54
124
144
132
208
116
83
B4
BE
Il

58
80
78
83
173
101
83
g5
126
-]
90
103
100
106
54
8%
&0
86
56

100

az. 17

21273711,
1525700,
881843
J1DEE33.
2011283,
2072380,
1045677,
731115,
1484570,
793400
771030,
1762284,
1144788,
1345754,
1883317,
188B216.
2120032,
937780
858087,
BE340%.
1353125,
1009414,
659333.
905184,
781580
646587,
832862,
$C16415,
BE77590.
SB44R7,
1281257,
1357015,
1404385,
1198950
1287275
1528618,
20711408,
533664.
B77242.
1540601,
1795640,
1643607,
2587655,
T44B38S.
1033648,
791188,
1073955,
BB3ISES.
855455,
TIEATS
747118,
966003,
1157728,
2156677,
1250510
1155655,
814502,
1565301,
tHOB178,
1118475,
1281538,
1242454,
1318885
BE711Z.
B83813.
750608,
SOBEETE.
693048

533684,
3198533,
1245058 .

85

L= BT, - e R~ R -

LR B - B - -

O s O D0 000000000 W00 O ] w000 00 WE 0 OO0 SO0 N M o e . Oom

(=]



86

@ 0 o w W

a4s
1945
1847
1948
1948
1850
1853
1952
1953
1854
1955
1858
1957
1958
1958
1980
1961
1962
1963
1864
1865
1866
1867
1968
1869
1e7¢
171
1872
1873
1974
197
197
1877
1978
1879

MIN
Max
HE AN

oo e e

y s .
QOGO 0D 0000000000000 000000000000 N0 DD OO0 a0 OO0

f3oer e e o

.

<

“ow®

-
"
5.3

Mo Do
C ot
L omo

na

4RI ORI o s

IR RTINS

P I L T

AR I T N~ B~ = TR T B T o S T TP S S R I B~ I NPT S SR A N s ]

r.
T OO0 0000000 0000000000000 0000800000 N00n 0o

w oo

@ w o-x N o
o, om 3 B
A o osr o g

1202,
1395,
1215

865.

818,
130E.
1388,
1358
1542,
1027,

850.
1300.
1072
1327
1095,
1870.
1668.
1067,
1302.
1787,
1607,
3332
1022,

1668

1078,
£72.
1857.

25439

1361,
1518,
1504,
1450.
2381,

B35,
2832,
4821,

o o

(R =TT R A IR B IR = B I =R = I IR IR~ B~ - B B e R - - -

O OO 00 OO0 00000 000080 0000000000000 000 N0y

I .AA
S - B S R R = = TR R R S

oo o

OO D OO0 OO0 000000000 000000000000 00”0

APR
BiG:
TEZ3T
[N i
gee
Te2e
£708
E701
ELETN
vz
14208,
Eeet,
T

o

B
.8

R G A e - R A

HORTH SESKATCHEWAN RIVER AT PRINCE ALBERT

maY

PR S

-~
B
<
P=3

1790¢C.
9482
125435,
20577
5408,
4278,
507¢C
14058,
292¢
fEDL
9EET.
3765
BiCE.
B641.
11468,
§341E.
5367,
BAGE.
18045,
8875,
13103,
+6528.
19777,
17703
15620,
12505,
4932,
7678,
6720.
8z02.
13658,
12681,
18403,
10028,
13834.
5005,
12260,
10832
$6375.
12981,
14821,
40282,
13644,
7783,
12562,
10264,
18302,

2018,
B3a419.
12488.

PR - =]

R R e ]

@

<

- T R S R I T = I = B e |

D00 0000000000 0000 0000000000000 0C 00000

0
8

TRAELE E-&

BOSGGOC 1}

HONTHLY MEBM NETLIRAL FLOWS - CFS

JURE

S

P S Y T e A 2]

XY

oo ooy -x W@ o
L R T X R N T

o

X
m
hé1

;
z
5
0
2
=
2
£
&
s
S
£
g

3t e oed

-3
rs
[y

O e oo
Co D0 {5 4N
hoR R BN
no oot

TOBD.
38207

Lo A A S SRS = T AN I 1

OO0 Q00 0O 0000000000000 0000000000000 0 0000000000000 0 Do D D0 o

0

.0

JuLY

9308,
60233.

18906.8 21588,

e Y e e e

e v oen

o

e

LS IR SR A B B - B N B~ I o]

OO0 000000000 00000000000 000000000

<]

L KD

T Am R L O R 7
'

m o

[ I s A A I+ B I A

SO0 0 0 00O o000 000000000000 0000000000000 ™o

L IR+ B S BN -

Lo

- o oo e

PRI |
R R R R R e R e I e It IR

TO 0000000000000 D00 0000000000000 0aoD0

-~

.0

B )

o oo oo

LR R R N S -]

SO OO D00 000000000000 000 000000000000 D00 N a0 o000 00D

fal

o

woo

N L w3
P T KR P )

"y 1

- R -]

Lol - =R = S - e B R R R I N N e

0O o0 O OO 0N 00 o000 000000000000 00000 000000 o0

=3

5 O 0

1278,

157,
3413.
1630.

L R - - - R B I RSN =]

OO C 0000 000 0o Daaan

C o000 00 0O 0000000000000 00 0000080000000

o

£
7
.2
£
&

1 RY N L3 DO TN . PO LN - B RY LR th

> ®
W WO OoWOo W B MIDR 20 A MW= -2 O B0 RN OG - MOdHW = omO N

R LA L)

L

[

- W Koo
cdara st o oen G

a3 R an

Y R

m =3
S

105
8¢
75

103

104
118
108
188
105
104
19
102
82
84
19
88
103
102
167
104
a1
84
108
BE
168
108
87
157

100

AC. FT.

B74152%

TTUIIC

£544B92.
S5B834E
4562013,

bL48244

588317%,

4138545

538519¢6.
LE20000,
4787826
2488ELE
£855828.
E184083.
T34BES .

450205¢
5322068

5736084,
9513250,
3705403
AE34E7E.

£458072

T3B51BE.
B2 1845,
10502862,

55587598

6430476,
424878,
B364528.
5205405,
5273037,
A94BE37,

5343208

E38BTST.
5389273,
10441387,
6518028,
5705166,
5278250,
B82860E.
S4TCG23C.
BB15142.
E75288:.

BOBO10Y
981697%

4148740,
4544664,
5344758,
ET808B4.
5170535,

3489683,
10502952 .
B241801.

[>T = - T R S S - IR e e |

00 OO0 QD OO0 nNn 000000000000 0000000000000 ND00000000C0 0200000 DT



TABLE £-8
BLINDMAN RIVER NREAR BLACKFALDS {BOBCCOOV
MONTHLY MEAN NATURAL FLOWS - [FS

~ om0 e B

JRA FEB HAFE APR may SUNE JuLy AUG SERT pT NOY DEC MELN ¢ AC.FT.

1602 - - - - . B - B - - - - - - -
et - - - - - - - - - - - - - - -
TE - - - - 227.C 3BL ¢ VBILO 4BL. 0 B3RO0 2860  1BL. 0 Bd. @ - - -
1917 £E7.B LY 4%.2 8780 BEZ.0  2B1.0  132.0 541 56. 8 85, 4 B8. 4 43.7 223.0 15 151416.
1218 3468 32.E 53.5 3810 1110 321.0 45.1 32.3 a1s 29.2 17.8 16. © 1. B §9 51B68.
g0t 16.5 16,3 35.¢ 0 208.C 1BELC 13 ¢ ZEE 37.¢ TE. 7T 337 21.8 10.3 E7.0 65 4853E,
197% £ & 38 TV 740 20840 3ER ¢ EZ. & 2 2T 316 2 S B 287. ¢ 278 20867¢C.
&0 el b 455 ¢ 1L 85 1 455 31 € 10. 8 15,2 et 2.7 57. & BE 49083,

Lk v Lz 1R L 58 ¢ 228 2 2.8 15. 8 16 E 1B . - - -

- - - T 16 2 - - - - - - - - - -

- - - 276. 0 3.3 B4. 2 15. 8 3.9 43 3 15.7 - - - - -

- - 148.0 4450 128.0 356 12N ¢ 16. 8 5.0 4.9 - - - - -

- - 12,6 63.8 1860 73.3 3.4 12.4 1810 85 7 - - - - -

- - 8.1 1485.0 41 0 BEO.O 5710 48. 0 63. B 421 - - - - -

- - B7.9 5820 980 51.2 38.5 29. 4 25.4 26. 5 - - - -

- - 2.9 233.0 1350 1BE. D 23.1 B.2 2.3 2.2 - - - - -

- " 36.7 40.3 15, 8 21,32 5¢. 8 27. ¢ 12.8 24.1 - . - - -

- - B 4 5370 BO. 0 12,2 140 22.0 B5.2 55.0 181 i6. 3 - - -

1T 8 B E B4 BAEQ 79. E Tee 13h¢e 29. 8 101 26. 8 1.5 7.9 78. % 77 57545,

7.2 7.8 Bt BBEO M0 13m0 2810 ] 8.9 12. 4 8.k E 7 130.2 128 94237

a2 2.t T3S 136 ¢ 1320 BE. 2 247 0.5 18.8 5.7 7.2 68. 9 87 50053,

£ 4 [ B5.7 B4b.0 1440 1230 3160 2620 54.E 36,1 23.2 17.3 135.2 1 874060,

e 12,3 137 142E.0 4050 18I0 22RO 28.¢ 21.8 281 16. 8 8.0 198 B 182 143898

5.4 0% 10,6 322.¢0 177 ¢ 48. 5 3.8 7.4 1 £ 9 £ 3 7.8 541 52 38177,

S [ BB 174.0 241 16. 9 8.2 43. B 8.8 2.7 9.2 Bz IR 26 1960€.

1.3 1B E.2 120 28090 87. 8 3. 6.2 21. 4 11 (A 7.2 48. 2 47 34885,

£.2 B.& 1274 2000 - 82.8 8.1 6.7 44, 4 27.0 30.8 166 54. 3 53 38337,

4.5 2.5tz 0 1830 BE. © 30.6 18. ¢ N 1.2 1.0 1 8.4 36.5 3 26442,

MIN 2.8 1. 2.8 40.5 5.9 12.2 3.1 1.5 1.2 1.0 T 2.7 27.0 18606,
MaX 7.8 47.1 480 M4BS.0 2084,0 680.0 7&2.0 481.0 B3I5.0 928E.0  164.0 64.9 287 .4 208570
MEAN 2.8 1.2 35.3 4B5.6 241.F 137.4 128.2 52.7 56.7 37.8 26.8 15.4 103.3 100 r4884,

87

N N R N N

o



88



APPENDIX F

BATTLE RIVER
AND ADJACENT BASINS
ARRAYS OF EXTENDED

NATURAL FLOWS

TABLE NUMEER ITEM PAGE HUMBER
F-1 Battle River near Ponoka -
Natural Flows Extended ......... 91
F-2 Battle River near Unwin -
Natural Flows Extended ......... 93
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PRIORITY 1

PRIORITY 2

TABLE F-1

BATTLE RIVER NEAR PONOKA - 0O5FAO0L
SUMMARY OF REGRESSION RESULTS

DEPENDENT VARIABLES C5F-AQ1
INTERCEPT INDEPENDENT VARIABLES Rz Coeff. | Se = Std.
1AG 1 {BSF-EOL |BSE-AQ1 ||B5SD-FO1 | B5G-GO1 of corr, lerror of est.
JAN. 1 — 9435 L7105 .6603 L8857 ,178
FEB. 1 - 1.0734 L7775 7610 . 969 L0895
MAR. } ~ 7.0257 - 7779 11.9131 .3731 1.3748 .974 .155
APR. | - 2.4504 L6393 .3157 1.2926 | - .70865 .964 .137
MAY | - 5,0202 |- .4833 .3136 1.9418 .894 221
JUN. | - 5.6667 0576 |-.3581 1.4485 .938 .202
JUL. | - 5,0371 .9140 L1084 { 1.0425 .B63 .393
AUG. | = 3.7023 .6204 1.0121 |- .05 .799 .377
SEPT. | -~ 5.9098 .8218 1.2379 L2877 .911 . 290
OCT. | - .3537 . 7962 - 2546 4072 .931 227
NOV., .0534 .4541 L2332 907 .143
DEC. L2071 L8010 }-.1218 837 . 160
1IAG 1 IRSF-FQ1  [BSE-AQ1 BSD-FO1 | B5G-GO]1

JAN, | - 3.3567 1.5491 L1347 |~ 2219 L5688 .280
FEB.

MAR | — 9.1485 |- 11,0227 |2.3678 1.9701 .240 . 206
APR. | ~ 2.7726 .7148 1.4447 - 6189 .954 146
MAY

JUN,

JUL.

AUG.

SEPT.

OCT.

NOV,

DEC.

JAN.

FEB.

MAR.

APR,

MAY

JUN.

JUL.

AUG.

SEPT.

QCT.

NOV.

DEC.
NOTE

analyses.

-~ BBF-EQl was replaced by C5F-EOQ1 for the void filling portion of the
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265,
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33.
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90
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37
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153
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g
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58
13
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133
267
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LE]
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100

AT -TFT.

23782
THLSE.
100853,
157304,
180577,
1B146E,
3732,
$093E
142357¢.
336E1.
JEE2
2EEIC0.
16955,
36E8L
130361
210716,
120786
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5E2:
2E38Z.
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20857
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5780,
TERE.
BUIC
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BE137.
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775¢
1506E.
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261747,
7476
Basge.
3JESEO.
54320
- 28280,
g1z,
44158,
43974
22076,
27048,
ES2E.
17825,
8273

. 11776,
ES 184,
24781,
74525
221317,
18250
S2¢€C.
27185,
32003
5603,
31164,
64628,
125677,
36641,
11647,
16E54.
23B1B.
28445,

3802,
241747,
4BBER.



PRIORITY 2 PRIORITY 1

PRIORITY 3

TABLE F-2
BATTLE RIVER NEAR UNWIN - O5FEO1
SUMMARY OF REGRESSION RESULTS

DEPENDENT VARIABLE B5F-EQ1
INDEPENDENT VARIABLES R=Coeff. | Se = 5td.
INTERCEPT "B5r-F0T T BSD-FOL |B5C-C02 | LAGI B5G=GOT | of corr. |error of esl.
AN, | . 4643 - 2507 | - .0375 | 1.1169 857 | .276
FEB. |- 6248 1121 0723 | 1.1314 941 | .179
MAR. | . 4654 .7133 947 | .106
APR. | = . 0290 9812 963 | .102
MAY | - .2934 | 1.0760 993 | .055
JUN. | = .2732 | 1.0541 7983 | . 069
JuL, | - .3781 1.1121 .8G1 .053
AUG. | - .2150 | 1.0518 586 | L0690
SEPT. | - .5011 | 1.1826 964 | .123
OCT. | -1.1688 | 1.4742 962 | .133
NOV. | .4408 - 4597 5602 | .6986 .943 | 119
DEC. | - 1046 -_.2996 53111 .7021 870 | . 162
LAG] BSE-ADY | BSC-C02 | BSD-FQ1] B5G-GO1

JAN. | 71,3553 1.8646 | -1.77711 .2913 § .619 | 345
FEB.

MAR. | -1.0895 . 2794 5573 .3083 | .648 | .324
APR._| -2.510] . 1306 .5440 .8461 | .897 | .180
MAY | _2 5733 2544 - 1909 - 3713} 1.3988 | .934 | .171
JUN. | 1, 5535 _585] 1042 - 5712 1.0879 | .951 | 125
JuL 5224 7129 0780 - 85471 8306 | .832 | 235
AUG.| . 1254 71255 .0799 - 09461 .1507 | .864 | 202
SEPT. | -3.9679 7594 | - 0110 36941 7325 | .828 | .242
ocl | 6672 | 1.0117 1 - .1717 -1.07851 .8607 | .957 | .122
NOV,

DEC.

LAGI B5C-C02 | B5D-FQI | B5G-GO1

JAN.

FEB.

MAR. | -2. 8400 .4870 | 1.0220 512 | _.356
APR. | -2.7307 L5400 0657 L9766 894 183
MAY | =2.9503 7517 - .6298 | 1.8578 932 | .1/8
JUN_ | -2.3798 6327 — 8564 | 1.5794 946 | .129
JUL, 28836 8058 ~1.0652 | 1.0501 833 .75
AUG. | - 7512 .8055 - .2510 .4991 863 | .199
SEPT. | -3,9180 ,7506 . 3884 7022 834 | 235
ocr. | 7102 .9176 - _.5503 - 3674 947 | . 139
NOV,

DEC.
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1912
1913
1944
1915
1918
1817
1518
1518
1520
1621
1982
1823
1524
1925
182E
1827
1928
1829
183¢
1531
18537
1533
1834
1828
1915
1837
1938
1838
1840
1941
1542
1943
1944
1945
16aE
1847
t94E
1842
1850
185
18E2
1953
1854
1985
195%
1857
1958
185

1860
1861
1962
1863
1964
1965
1866
1957
18968
1889
1870
1971
1972
1973
1978
1975
1876
1877
1878
1879

MIN
MAX
ME RN

TRABLE §-2
BATTLE RIVER NEAR UNKIK {L05FE00%)
MONTHLY MEAN WATURAL FLOKWS EXTENDED - (f$

Jaw FE2 aUG  SEPT oct NOV DEC
I 55,1 4 13820 M38E. CTize fany g,
133, 153, 383, 0 454, 406, . 205, 23
BL. 50, 433 376 BRI T2TR 108
LT & 3 1608 - 739 g9 288 125
£6. 82 1209, 2482 - 2249, 10467 352
237, 288, . 305, & 263; :
3 30. U LU e
R 3. 72007 82,
A B R0 b
LR 2. Cag
1E, 13 o
! B3 E.
i, iz,
BRI E TR IR
P2 IR SO
27 R
56, 7 54
- 24, 21,
5. s B
IR T o T - 1
14, 12, |27 88L 1 53R ChaBE] UIisT, R
17 w. e N 8T Ay 300, TSy 2B2. T} - 163 £ 124
22, 20,7 PtcR ".ts'ti;[} ac 282, TN 1738 B’i‘i; il-’i.T"‘ﬁ 'K
KR E L A L g 7 312 2P 310 256. 19-1‘/
0. B g 38 L0 \SBE. ] 1936, &BN, 345.%213. 1232
31 B //égs_% 230.% a/ 72% ES.% a5
:. 1 Vs T w7 15077 .77, 72./¢ 56 7 16
BIRETNOERYET s
co i evr l Nugasa 2,326 / 2.
.:..._"%45_7/ 244.% 73.7/ 38.7%; 34,% 33.% 26
,_-%:s./ 159.,/ a:/ aw.f,2, 73./ n./ 8
s D sz 110 348 22 280 7vea T,
50, 423 VEE. 285, £17. 532, 245
54 386 240 122. 65. 57. 3.
103 gO7. 271 190. 221, 273 182,
162 1394 587 229. 129. SE. 148,
13 1481, 74BB. 214k 53E. 308, 213
34, 361 228 97 7. 234, 75.
44, 7o 427, 185 161 80. 2g,
20, 2278 19&S. 522 211, 140 11 BA. 74 52,
0. 3311, 978 210 356, 205 1289, 0. 8. 45,
as, 845, 1030, 338 M3 a4 300, 222, 125, B2
. 36. 207. 810, 1431 902 436. 1887 923, S89.  285.
128, 107. 181, 1738 2401 1011 385, 243 14E. 183. 78, 35,
28. 20 22, 2833 2428 B13 482, 288. 221, 152. oE. 54.
20. 22, 63. 1237, 748, 247 105, 135 114, 84. Ba, 81,
30. 36 7. 1723 B14. 218 78, 50. 4E. 38, n. 13,
g, 3 53, 238. 140, 8 4. 0. ", 101, 13 21,
6. 3 163 792, 306. 128 &6, 5E. 47. 52. 37, 22.
15. A, 43 276. 149, 92 0. 23 30. 17. 18, 5,
2, 0. 7 585 21 206 4BE. 129, §0. 37. 27. 3.
18 24. 346 1721 715, 374 494, 171, 83 50. a7 15,
3= 30. . 187, 228 113 58. 2. 87. BS. 27, 2.
X 3 8- 2732, 2082, 1084, 1043, 556, 257. 176, 162, £,
21. 30. 50.  1087.  45%, 229 110, 188, a1, 67. 3 2.
26 1E. 19. 180. 1185, 368 187, B3. 38, 30. 1. 10,
c. 0. 457. 286, a8, 79 58, g0, 124, 83 % 3.
28. 27, 27, 2BE1. 1007 299 159, 118, 83. 8E. 51, 37.
32, 34, 36, 2101 g1s, 332 97k, 272, 123, 104, (TH 85,
an 48, 40. 2068, 1589, ary 378, 343 158. "I 9. 18,
25, 27, 121, 1101 716 377, 234 178, 01, 50. 13, 3
26. 21 87, 1106 641, 733, 750, y012. 525, 318. 158, 86.
E2. 64, BE. 3803 ¢179. 2320, w38 595, 341. 274. 187, 13.
B0, 53, 78. 6S8. 1537 564, 430. 193, 102, 87. so0. 41
82, 35. 58 1117, 373. 213 180, AR Yy 47, 2z, 15.
30, 31, 78 217, 327, 188, 106. 57. 10. 5 12, 21
21, 27, BI. 820,  27E 138, 125. B1. 258, B BE. 4.
22. 13, 107, 857, E37. nrn 25 180. 8s. B 37 24
0. 0. I T 73, 3. TS 33, 10. 5. 5. 5.
237, 28B. 48T, 43, 9178, 2320, 1857. 1608, 2442, 3248, 1046, 352,
2. 12, B2. 1077, 02r.  aSt. 367, 282, 213,  18E. 101, 50,

618,
5C3.
578
643,
1067.
710,
158.
126.
610,
KLL®
108.
104,
9E.
257
3E.
Bo%
308.

152
158
178
201
33

a3

39
188
167

142
147
100
189
171
188
75
75
22
ad
19
4§
106
24
210
Bt
5E
49
118
31
138
78
143
256
150

28

50
12

100

ac. =17,

448038,
384366,
418082,
4E9502.
778524,
513852,
MS3EZ.
81076,
443137
249483
TBSIE
72388
1EB0RE.
229934
582434,
22445¢,
Ba452.
42113,
57160,
132847
162343,
124237,
127328
320727,
51164,
H3BBE.
S1224.
208272,
35062,
46450,
325648
15E384.
BE434.
132145,
1822 1L
TEEIEE.
1070
BERTY.
332158.
343753,
233098,
4£2032.
300EL4
42£282.
174087,
173801,
52332,
102403,
48220,

- 112833,

246966,
LE1-EER
490687,
WLABBE,
130342,
93E18.
278500
306776,
327485,
1B2346.
332805,
YOESEER.
256483,
138255,
BER5E.
SYE0L3.
167002,

35862,
10638662,
233578,



APPENDIX G

BATTLE RIVER BASIN
ARRAYS OF NATURAL
FLOWS FOR
PROJECT SITES
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TABLE NUMBER 1TEM PAGE NUMBER

G-1 Battle River Flows at Alberta -
Saskatchewan Border - Natural
Flows Derived from C-File Data 97

G-24 Pipestone Creek at Confluence with
Coal Lake - Natural Flows Derived
from C-File Data ............. 98

G-3 Coal Lake Local Inflows - Natural
Flows Derived from C-File Data 99

95
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14761,
12878,
15118,
15774,
13357,
14352,
14104,
12837,
12387,
13803,
15428,
13860,
14444,
14580,
14210,
13850,
13472,
14386,
13833,
£478.
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$4210.
14077,
15053,
13541,
13666,
14380,
13486,
13732
12581,
13652,
16017,
13083,
(13578,
13113,
12075,
13654.
13068,
14087,
15310.
14382,
14029,
15473,
13845,
14282,
14029,
12208,
14083.
13662,
14B63C.
14583,
13781,
14202,
13500,
12328,
12619,
13350
13906.
154514,
13843,
13238.

11234,
6017,
13859,
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APPENDIX 1

% BATTLE RIVER BASIN
ARRAY OF WATER BALANCE
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1947 13 13, a4, B13. 258, 115 20, 18, B3. 38 34, 24, 164 75 75330,
1848 12 13 -7 £59. 3642, 1€58. 2ze, 121. 83, 74 a5, 24, 560. 360 362877,
184% ) 13 -7 84, 91, B, 2E. 85 28 17 g, -3 38 2¢ 28281,
1854 3 E. -1B. 102. 182, o3, 28, 7. 1. 22. 14, 3 36, 2 27588.
1951 7 7. “10, 1045, 850, 261, £3. 49. 42, 26. 3t 23. 207 148 150078,
1952 bR 15, - 15, 1847 459, 212, 136, BE. 48, 3z 37, 1. 713 153 154304,
1853 15 17, =15 346 491, 206 117 173. 132, 88, 8. 36, 133, 10¢ 100800,
1982 2% 13 -18. 34, 386. 711 401, 189, 805, 436 268 127. 282, 203 203837,
1955 BO 48, 5&, 781 161, 496, 150, BS. kg, Re, 32 14, 251, 180 1E35TT
195€ 1 1§ -1 1314, 1165, 307. 157, 114, 04, £3. 62, 25, 277, 198 261281,
1857 7 E -5 536. 34E, 108, 5. 36, 46, 25. 37 21 9. 70 70941,
1258 12, g -e 773, 282, 10, -1, 16 1. 2. 10 I3 g8 70 10784,
1858 2. -2Z. -13. 43 50. 45, -6, -9. 25, 38, 25, 7 16. 11 11298,
1960 0. -2 43, 317, 131, 70, q, -4 1. 0. 1 1. 50. k1] 38083,
1851 5 -1 -1 63. 54, o -17. -1E. 2. -6, 3. B 9. [ £305.
1982 -1 -0 -4, 217, 120 108, 208, 38 7. -1 £ 17 56. 43 £330945,
1963 7. ¢ 133, 174, 31z, 187. 265, 52, 3 & 1E. 14, 147, 106 1083284,
1964 15 i, =17 23, 100. By, -5 -15. 23 1E, B. & 18 13 13252,
1865 1. C. -5, 1266. 100E. 547, £73%, 283, 118, 7 4, 27. 218 228 225004,
1666 E 7. -13, ag2. 203, 114, 15. a8, 3z 16, 13, 3 £ 5 BZZE3.
1567 1% 5. -10, 20. 5E6. 1B, 26, 10. s -1 5. 2. 76. 5t . 50387,
1968 - -e. 178 13 53, 4E. -5. 16. 53. 75. 28. 12. 43, 31 328
1668 1% 5. -13. 1228. 472, 147, 43 27, 34, Z6, - 1% 14. SET. 120 1706772
1570 13, 6, =16, 857, 431, 175 440, 88, 45, 33 AR 24 188. 135 136082
1871 16, 21, ~16. g41. 145, 237, 54, 134, B2. 35, k33 13 198, 142 143264
1872 g 13 23 469 332, 171 77, 53, 40, 2. 2z, q 104. 75 78650
1873 ? b. 2. 473 286, 37 337, 475, 248, 139, 74, 38 207, 149 150202
1574 28 28 & 1853, &470. 1143, 422 283, 154, 137, 1 7h. 33. 700, 50¢ SCETHT.
1575 27, I3 k3 275, 887, 284, 185 62. g, 2E. 32, 17. 185, 111 111987
1876 18, 14, -7 474, 1684, 134, 7. 3. 7. 7. 5, 13 72 57 B21E7.
1977 10 & -2, 26, 146 g1, 7. “1 -3 -2, -1, 3 24 17 17310
1978 & 10 4. 235 123, . . B9 1B. -1 ar 14, kLR 20 58 4% 42830,
1978 B. 7. 18. 393, 327. 185, BE. 58. 31 15, 13 B, 94, B& E8356
MIN -1, -7, -18. 5, 18. 25, -18. -1, -3, -9, -4, -3, 5. 37535,
MAL 113, 143, 176, 160E.  4470. 1143, 81§, 755, 1185, 1572, 507. 168, 700, 5QEIET.
ME AN 13, 13. 1. 456 . 486 . 228. 140, 81, §2. 8O, a4, 2. 139. 100 100711,

111






AINAGE AREAS
UVER DRAINAGE BASIN

IG STATIONS AND | GROSS | EFFECTIVE
) IN THE STUDY [sa.mi} | {sq.mi}
INDKA 70 643
ADO!
EFORD 11579 5250
FOO!
WIN 10002 4307
EQOI
RESTBURG 2964 1623
oot
T WETASKIWIN avs 379
A012

718 ; 34
TTLE RIVER 2600 4204
1AL BOUNDARY

AUGING STATION [ STREAM |

WGING STATION | LAKE )

POWER LAKE LEVEL RECORDER

WINCIAL APPORTIONMENT PQINT

TION STATIONS

LOGIC STAION USED FOR ESTIMATES OF CVAPGRATION
IRAINAGE ARTA

N
~—~d
IR AGERS I A
_..\/O.}FIZ o Bt
"-‘-g L #LCAMROSE

0SEADIS
?_?"“"“/‘MT“S"‘W'N O3FAGIA

Barter
x hG @
Driadmear % wavy ’y s

L L

’ . Lo & Wainwright
. J
L -
L Aed ()
L]
05EATO De A, z — [t
L Sy
. \ ,

~ @OosFCoD

8 Farestoury Botshll L

b
r\j IR}
&. Stetrlar,

w

s

'
W5

Milgs 10 o

Kilometes 10 0

mﬁ-\_ U

Afberta Power
LhReservoir

(ALBERIA

SASKATCHEWAN

AT i,
-

50 Miles

20 40 80 BO Kilometras

’?/y Y SFE -
&y IS\F.EZO fg} o

FIGURE 1

LOCATION MAP OF THE BATTLE RIVER BASIN







