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FOREWORD

At its September 1962 meeting, the Prairie Provinces Water Board agreed
to undertake a joint gtudy of future water requirements in the Qu'Appelle
and Assiniboine river systems. The use of supplementary water from the
South Saskatchewan Reservoir was to be ineluded in this study. An out-
line for such a study was prepared by the Secretary, and approved at a
Board Meeting on January 15, 1963. On January 17, 1963, work assign-

ments were delegated by the BEoard,
Progress reports of the study were presented to the Board as follows:

Report No, 7 of the Prairie Provinces Water Board, entitled
"Compilation and Reconstruction of Monthly Streamflow Kecords
for the Qu'Appelle -~ Assiniboine Study"

————————————— QOctober 1963

Supplement to Report No, 7 containing,

a) recorded and reconstructed flows for the Swan River Basin
b) an index table and map showing lake and reservoir gauges
in the Assiniboine, Souris and Qu'Appelle river basin

------------- February 196l

Report No, 9 of the Prairie Provinces Water Board, entitled,
"Estimated Water Requirements Qu'Appelle & Assiniboine River
Basing® June 196l
This report, Prairie Provinces Water Board Report No. 12, is a study
of the supply and use of water in the Assiniboine and Qu'Appelle

River Basins., It is a preliminary study and detailed investigations

are needed before final recommendations can be made.



ASSINIBOINE -~ QU'APPELLE STULY

SUMMARY

This report describes a study of water supply and water use in the
Assiriboine - Qu'Appelle watershed for two levels of development:

Year 1960 and Year 2000,

The stream flow records of the period 1921 to 1960 were assumed to
be a measure of the water supply for a '"representative! forty year
period. It was also agsumed thal a maximum release of 1300 c¢fs from
the South Saskatchewan reservoir was available to supplement the
water supply. The use of reservoirs was incerporated into this
study. In addition to Thcodore, Shellmouth, Avorlea, and Rivers

reserveirs, elevern more were proposed.

The demands considered were for the consumptive use requirements for
municipal, industrial and irrigation purposes, (evaporation from
lakes and reservoirs was considered as a consumptive use demand) and

for the non-consumptive use of dilution of pollnted waters,

The watershed was sub-divided into tiree basins:
1. the Upper Assiniboine to Kamsack

2. the Iower Assiniboine to Portage la Prairie

3. the Qu'Appelle basin.

For the Upper Assiniboine Basin tie study shows that the available

water is inadequate to meet all the proposed requirements., The

accumulated shortage for a forty year period for the 1980 level of



development is 403,000 ac. ft, (the accumilated demand is 830,000

ac. Tt.), For the 2000 level of development the accumulated shortage
is 1,560,000 ac. ft. (the accumulated demand is 3,500,000 ac, ft.),
These figures do not include the estimated dilution requirements of
15 c¢fs by 1980 and 20 cfs by the year 2000, which could be met by
diverting a portion of the Swan River into the Assiniboine, A
preliminary estimate indicates that a flow of 50 c¢fs could be added

to the Assiniboine river north of Kameack,

For the Qu'Appelle River Basir -- based on the overall operating

assumptions of this study -- there were no shortages in meeting the
demands of irrigation, municipal and industrial uses, lake surface
evaporation and pollution dilution. The available water in the
Qu'Appelle river was supplemented by releases from the. South
vaskatchewan reservoir, a maximum of 1300 cfs being allowed at
minimum operating level, Average monthly releases of 217 cfs for
1980 and k50 ¢fs for the year 2000 were required to meet the consump-
tive use demands in the Qu'Appelle basin. A major portion of this

was used in the Buffalo Pound Iake areca,

A preliminary estimate of the dilulion requirements of Moose Jaw
and Regina for both levels of development, indicated that an average
monthly release in the order of 800 ¢fs frem the South Saskatchewan
reservoir was needed during the winter months. (For the 2000 level
of development, the increased pollution logd is offset by the higher

residual flow in the Qu'Appelle River.)
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For the Lower Assiniboine Basin considering the consumptive demand only,

there was enough water available to meet the demands at the 1980 level
of development without the importation of South Saskatchewan water.
However, at the 2000 level of development, imported water was required
and would eliminate shortages if judicious use was made of Victor
Reservoir as a balancing reservoir ..... that is, by keeping the
reservoir near a storage of 100,000 ac, ft, using imported water as
required. Without Victor Reservoir the accumulated shortage for

the forty year period of the study was 1,380,000 acre feet,

For the Lower Assiniboine Basin considering the dilution demands plus

the consumptive demands, it was assumed that the water employed to
dilute the Qu'Appelle river would be available for re-use in the

Lower Assiniboine Basin. At the 1980 level of develepment no

shortage occurred in the basin, provided that supplerentary water

was imported from the South Saskatchewan Reservoir., At the 2000

level of development and without the use of Victor Reservoir but with
releases from the South Saskatchewan Reservoir,.... shortages occurred
for 160 months, i.,e. 33% of the time, The accwmlated shertage for

the forty year period of the study was 3,650,000 acre feet,

When Vietor Reservoir was included in the Year 2000 Study, the
accumulated shortage in the basin was reduce” to 1,480,000 acre
feet, and the number of months during which shortages cccurred were
decreased from 160 to 59, However, in order to accomplish this
decrease, Victor Reservoir had to be kept as near as possible to

its capacity of 210,000 acre feet by importing Seuth Saskatchewan



water, It is to be noted that it was necessary to release the maximmm
allowable -~ 1300 cfs - -from the South Saskatchewan Reservoir for sz

total of 220 months,

Detailed descriptions of the computational methods employed in this
study are given in the appcendices of this report, The appendices

are complled under separate cover,
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I. INTRODUCTION
I STORY

Purpose of Report

The prosvect of future developments of water-using industries angd
recreational facilities zlong the Qu'ippelle and Assiniboine
valleys competing for water, necessitates that some guides for
water allocation be adopted now. The study described in this
report will serve as a basis for any such propesed allocation of

the waters of the Qu'Appelle and Assiniboine Rivers,

Authorization of Study

At its September 1962 meeting, the Prairie Provinces Water Board
agreed to undertake a Zoint study of future water reguirements
in the Qu'Appelle and Lssiniboine river systems, giving due
consideration to the use of imported water from the South
Saskatchewan Reservoir., The Board instructed its Secretariat

to undertake this study with the participation of Manitoba and

Saskatchewan in some phases of the work.

Previcus Reports

To date, two reports pertaining to the study have been submi. tted

to the Board: Report No. 7y entitled, "Compilation and Re-

construction of Monthly Streamflow Records for the Qu'Appelle -

Assiniboine Study" .... and Report No. 9, "Estimated Water

Requirements Qu'Appelle and Assiniboine Niver Basins", The

first of these reports tabulated the availakle water at



officizl gauging stations <n the Assiniboine and Qu'Appelle
system, while the second report listed the future water require-
ments of Saskatchewan and Manitoba in the system, as estimated

by the provincial authorities, for the years 1980 and 2000,

BAGIC ASSUMPTTONS AND PROCEDURES

Organization of Study

In this study the Assiniboine - Qu'Appelle watershed has been
divided into three major areas (See Key Map, Fig. 1);

a) The Upper Assiniboine Basin to Kamsack, Saskatchewan

b) The Qu'Appelle River Basin

¢) The Lower Assiniboine Basin to Portage la Prairie,

Manitoba,

These major areas were divided into sub-areas of water use,
Initially, local runoff was used to satisfy local demand. An
attempt was then made to fili any deficits with upstream or
imported water. Any excess flow was available for use downstrean,

Two "levels of demand" were studied: Year 1980 ang Year 2000.

Water Use Demands

a) The water requirements for irrigetion, industrial and
municipal uses and for pollution dilusion were taken from
F.F.W.B, Report No. 9,

b) Consumptive (stream-depleting) demands -~ irrigation,
industrial, muricipal -- were considersd separately from

the non-consumptive demands for pollution dilution water,
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Due to natural purification ir: the stream, dilution waters
become available for use downstream for further pollution
dilution or for consumptive uses. (The mechanics of re-using
dilution water is discussed in more detail in the appropriate
sections of this report.) Sirce the consumptive and neon-
consumptive demands were Processed ard tabulateq inderendently,
future changes can be made ir the dilution requirements with-

out negating the consumptive-use atudy,

Inflow and Evaporation Data

Streamflow records from 1921 to 1960 as tabulated in P,P.W.B,
Report No. 7 were used, Where required, additional data were
gererated based on correlations with neighbouring streams, It
was assumed that the Souris River centributes an amount of water

equal to the mean monthly flow zt Wawanesa minus 50 cfe,

Net svaperation figures were calculated using the gross evapora-
tion figures given in the P.P.W.B. Report Ho. 5 Supplement A,
"Bvaporation from Lakes and Reservoirs on The Canadian Prairies™",

and local rainfall records.

Reservoirs Considered in Stgg[

The following reservoirsg were considered in this study:
a} Proposed reservoirs -- Victor Reservoir on the Qu'Appelle
River, Wascana Reserwoir northwest of Regina, Moose Jaw
Creek Reservoir and eight reservoirs in the Upper
Assiniboine basin. Tt ig assumed that some of these
Teservoirs would not be required, or constructed, until

the Year 2000,



b) Existing reserveirs -- Avonlea Reservoir, Theodore
Reservoir, Rivers Reservoir and Shellmouth Reservoir

(partly constructed),

Diversions into Basin

In this study, water is imported into the system from the South
Saskatchewan Reservoir at the Qu'Appelle Dam {maximum of 1300
cfs at mirimum operating level). The possibility of diverting
50 cfs out of Swan River into the Assiniboine River north of

Kamsack is noted in this report.
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I11. THE UPPER ASSINIBOINE BASIN

General

The Upper Assinibeine Basin is defined as that drainage area abave
Kamsack, Saskatcheuwar. Frevious to the construction of Theodore
Dam in 196L, there were no major storage reservoirs in this basin.
Out of many propsscd storage sites investigated, eight were

selected for this study as follows:

Storage Site Location
Site 3 --  Conjuring Creek 21-3h-6~2
Site 9 --  Kop Creek 32-3L -2
Site 17 --  Stove Creck 3-37-1-2
Site 23 ~- Assiniboine River 16-37~7-2
Site 33 -~ Whitesand River 21-31-2-2
Site 38 -~  Assiriboine River 35-31-1-2
Site 60 --  Yorkton Creek 13-26~1=2
Site 161 -~  Cussed Creek 23-27-5-2

These reservoirs offer a combined storage capacity of 155,000 acre
feet, The detailed operational assumptions made for each reservoir

are appended to this report.

This study considered the demands for irrigation, mmicipal and
industrial needs, Muricipal demands were congidered at Yorkton,
Kamsack, Cenora, Preecceville and Sturgis, and industrial demands
at Kamsack and Yorkton, A continuous flow of 2,2 cfs was required

for the mnicipal needs of small centres for the Year 2000 Study .
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1Q,

Ii was assumed that the per capita consumption for minicipal
rurposes will te 100 gallons yper day in 1980 and alsc in 2000,

and thet 60% of the gross diversion will be return flow,

An estimate of a continuous flow of 15 c¢fs for the year 1960
and 20 cfs for the yezr 2000 for dilution requirements was
made in P.P.W.3., Report No., 9 for the Upper Assiniboine basin,
It was assumed that Yorkton, the largest population centre,
would require the majority of the dilution water. However, in
this study, shertages were experienced in trying to meet the
municipal demands of Yorkton, Therefore, it was decided not

to allow for the dilution eslimates,

Year 1980 Study

It was assumed that irrigation areas Nos., 1 and 5 will be fully
developed by 1980, Area 5 (2,000 acres) was supplied from
Theodore Reservoir. Area 1 (10,00C acres) was supplied by the
proposed reservoirs 9, 3, 23 and 17, (Reservoir No, 9 also
supplied municipal water for the town of Sturgis.) The
procedure used in supplying the irrigation cemand was to draw
on the nearest ressrvoir first making up a deficit by drawing
on the next upstream reservoir, and so on, In this study the
"order of draft! (starting at the Cirst roservoir), was 9, 3,
23 end 17, Dven with thess four reservoirs the study showed

that shortages still occur.

The only other reservoir in this basin, Reserveir No, 60

(proposed) on Yorkton Creek, was used to supply the industrial



and minicipal demand of Yorkton in excess of the 1964 gross
municipal demand, Sinee the capacity (1500 ac. ft.) of the
propesed reservoir was inadequate to meet all of the 1980 demands,
it was assumed that the equivalent of the 198} demand would be

met from groundwater supplies or some other source,

The net effect, i.e. the change in natural flow resulting from
the operation of Theodore Reservoir and veservoirs &0, 9, 3, 23
and 17 was summarized and employed later in the study to
estinate the net inflow to the next downstream reservoir, which
is the Shellmouth Reservoir, In addition, the naturzl flow

was reduced by municipal diversions at Kamsack, Canora and

small centres, and by an industrial demand at Kamsack,

Year 2000 Study

The operational procedurc used for the Year 2000 Study was
similar to the Year 1980 Study, The irrigation demsnds of
Area 1 and 5 remain unchanged; it is anticipated that additional
Areas 2, 3, L and 6 (totalling 35,000 acres) will be fully
developed by the year 2000, The mnieipal and industrial
demands were increased in accordance with the expected rate
of growth in the Lwenty years between 1980 and 2000, To cope
with the increased demand for water, it .as assumed that
Reservoirs No. 38 on the Assiniboine River, No. 33 on the
Whilesand River and No. 161 on Cussed Creek will have been
constructed by the year 2000. Reservoir No. 38 was operated

as a water supply for the municipal and industrial demand of



12,
Kamsack and irrigation of Area L and Arvea 2. Reservoir No, 161
on Cussed Creek and Reservoir No. 33 on Whitesand River were
used to supply the irrigation demands of Area 6 and Area 3
respectively. Reservoir No. 33 supplied the town of Canora as
well. The inflow into Shellmouth Reservoir at the lower end
of the basin is the residual flow in the Assiniboine River

resulting from the study,

Detailed descriptions of individual reservoir operations and
assumptions are given in the Appendix, which is compiled under

separate cover,

Swan River Diversion

A dam north of Pelly could divert Swan River flows into Spruce
(Snake) Creek and thence into the Assiniboine River in Township
32 near the 2nd Meridian. It was estimated that the optimum
storage of the proposed reservcir would be 100,000 acre feet
which would allow a net anrual draft of 35,000 acre feet (a
monthly draft of 50 cfsm), This water could be used for
dilution at Kamsack and for increasing the inflow into Shell-

mouth Reservoir and perhaps for irrigation near Kamsack,



III. THE QU'APPRLLE RIVER BASTN

General

This tasin differs fron the Upper Assiniboine Basin in that the

flow was routed through a series of lakes rather than through

man~made reservoirs. To simplify the water accounting procedure,

several basic assumptions were made as follows:

1-

2.

3o

Initially, the lakes are at full cupply level,

The monthly net evaporation is based on the areas

at full supply level,

The minimum allowable lake levels are one foot below
F.S.L.

A design flow of 1300 cfs can be imported from the
South Saskatchewan Reservoir and is used to make up
deficits,

The contributions of Moose Jaw Creek and Wascana
Creek to the Qu'Appelle River are affected by the
operations of the Avonlea Reservoir (constructed)

and the proposed Moose Jaw Creek and Wascanz
reservoirs, (Preliminary water budget studies were
made on these 3 reservoirs before commencing the

main study, )

The water requirements for this basin as listed in
Section 2 of the Prairie Provinces Water Board Report
¥o. 9 are reasonable estimates, which may be adjusted
in the future as new knowledge about municipal,

industrial, irrigation ard dilution demands becomes
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available; the eslimated requirements are submitted
by the Province without prejudice to its future
position, The studies for the Year 1980 ard the Year
2000 followed essentially the same procedure, with

demands being higher for ithe Year 2000 Study .

Consumptive Use Study

The study started at the upver end of tke bagin bty considering the

inflews and demands on Buffalo Pound Lake. The demands were:
municipal demand for Moose Jaw and Regina; industrial demands for
Moose Jaw, Regina, Belle Plain and Findlater; irrigation demands
for the reach, "above Buffalo Pound Lake to Craven'; evaporation
from Buffalo Pound Lake, The designated operating levels for
the lake were maintainaed by local inflow, supplemented by

imported water from the South Saskutchewan Reservoir,

In the reach from Buffalo Pound Lake to Craven, spill from
Buffalo Pound Lake is increased by local inflow, by Moose Jaw
Creek (including return flow from Moose Jaw} and by Wascana

Creek {including return flow from Regina),

At a point just below Craven the study then dealt with the
operation of Last Mountain Lake, The operating rules for
Last Mountain Lake are summarized as follows:
1. No diversion may be made during the period from
September 30th to April 30th,
2. When diverting into the lake, 2 miniwmum flow of

25 cfs must be maintained in the Qu'Appelle

14,



miver downstream from the diversion,

The last reach studied was that from Craven to the confluence with
the Assiniboine. In this reach are muerous lakes which have a
profound effect on the operation of the system due to evaporation
from the lake surface, The total area at F.5.L. of Pasqua, Hcho,
Levret, Katepwa, Crooked and Round lLake is 20,300 acres. The
total area at F.S5.L. of ithe Fishing laker is 14,000 acres. In
addition to the evaporalion demand, there is *he minicipal demand
oI local areas; the industrial demand of Melville, Esterhazy and

Estevan; and an irrigaticn demand.,

Dilution Study

After the consumptive use study was completed, a dilution study
was made. The two sole contributors of pollution were the
cities of Moose Jaw and Regina. As there was no Iconvenient"
source of diiuntion water at the two cities, the effluent was
assumed to proceed down the Moose Jaw Ureek and Wascana Creek
Channels end enter the Qu'Appelle River near Craven. The
avallable weter in the QuiAvpelle River was balanced against
the dilution dewands and any deficits were made up Ly

imported water from the South Saskatchewan Reservoir .....
subject Lo the maximum release of 1300 oFs less prior demands,
it was assumed that the resultant flow will naturally purify
itself as it proceeds downstream to the extent that it will
become suitable for consumptive or dilution purposes in the

Lower Assinibeoine basin.
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V. IOWER ASSINIBOTNE BASIN
General
For the purpose of this study the Lower Assiniboine Basin is
defined as that drainage area from Kamsack, Saskatchewarn to
Portage la Prairie, Manitoba, but excluding the Souris River
Basin, However, a contribvution of the Souris River was
considered and was calculated as follows: the Souris River
contributes an amouni of water equal 1o the mean monthly flow

at Wawanesa minus 50 cfs,

Tne water budget study for this ares was affected by the opera-
tion of 3 reservoirs -- River, Shellmeuth and Victor, The
Rivers Reservoir (capacity, 21,500 ac. ft.) on the Minnedosa
River modified the flow on this tributary. All the residual
flow from the Upper Assiniboine passed through the Shellmouth
Reservoir (capacity, 430,000 ac, fi.). For the Year 2000 Study
only, all the residual flow of the Qu'Appelle River was routed

through the proposed Vietor Reservoir (Capacity, 210,000 ac.ft,),.

Year 1980 Study

Consumptive Use

A water budget study was verformed for the consumptive use
demands for muicipal, industrial and irrigation purpcses as
listed in Section 3 of the P.P.W.B. Report No, 9. Initially,

& consumpiive use study was made for the Minnedosa River water-
shed, The flow entering the Assiniboine River from the
Minnedosa River was that spilled from the Rivers Reservoir

(overflow)., An attempt was made to meet the total consumptive

16.
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demand for the Lower Assiniboine Rasin out of local inflow
(including Rivers Heservoir spill); the shortages were recorded,
Next, an attempl was made to meet these shortages with the

water from Shellmouth Reservoir and the residual flow in the
Qu'Appelle (this flow remained after depletior for consumptive
uses); the resultant shortages were recorded. Thren an attempt
was made to fill the remaining shortages from the South

Saskatchewan Rezervoir,

Dilubion
A study was alsc made which ircluded the ailution requirements,
The consumptive use figures as previously caleulated were used,

The study commences at the Lpper end of the basin,

A water budget was Prepared, crediting to the account the
residual flows from the Qu'hppelle and Upper Assiniboine basins.
(The residual flow of the Upper Assiniboine Basin was determined
oy the cousumptive use study only ~- no dilution was considered
in this basin., The residual flow from the Qu'Appelle Basin was
determined from the combined consumptive use and dilution study.)
Demands and local inflows were entered and processed on the
budget sheets. Water was "re-~used", based on the assumption
that the dilution water can be used dowrstream (for further
dilution or consumptive use) after a reascnable distance has
been allowed for self-purification. For example, it is

assumed that the dilution water required at the mouth of the

17.



Minnedosa River will be reusadle at the diversion to Carman,
Winkler and Morden, but will not be used for dilution Purposes

at Brandon,

Year 2000 Study

Essentially the same procedures are used for the Year 2000 Stugy
as for the Year 1980 Study; the demands for irrigation, municipal
and industrial uses, and dilution are hizher for the Year 2000
Study. Ti was assumed that the Victor Reservoir would be
constructed and would regulate the flow out of the Qu'dppelle
Baesin, A detaileq descriplion of the operaticnal procedures of
this ressrvoir is placed in the appencices which are compiled

under separate cover,

Shellmouth Recervoir Operaticn

The Shellmouth dam is in its initial stages of construction and
it can be assumed that the reservoir will be used o regulate
the inflows from the Upper Assiniboine Basin and the Shell
river by the year 1980, The reservolr will have a two-fold
purpose -- flood control and water supply storage. Maximmum
allowable storage levels were set at the end of each month for
fleod control purposes. A minitmm riparian flow of 25 efs was
maintained if possible., Tn addition, ile shortages occurring
in the lower Assiniboine determined the releases from the
reservolir, A detailed description of the Shellmouth reservoir

operation and assumptions ig given in the appendix under the



heading "Shellmouth Reservoir Studyn,

Victor Reservoir Study

In discussions held with representatives of the Province of
Manitcba at the P,P.W.B, neeting Pebruary 8, 1966, 1t was
propesed that a reservoir on the Qu'Appelle River near Victor,
Manitoba be included in this study in order to regulate the
outflows from the Qu'Appelle River into the Assiniboine River,
Since there were no shortages occurring in the Lower
Assiniboine bagin in mesting the water demands at the 1980
level of development without this regulation, it was assumed
for the purposes of this study that the proposed Victor
Reservoir will not be needed until the year 2000, In this
part of the study Victor Reservoir was operated to reduce or
climinate the shortages occurring in the Lower Assiniboine
basin after the local inflows in the basin and the outflows
from Shellmouth Reservoir had been considered. 4 detailed
description of the operational assumptions and brocedures
applied te the Victor Reservoir study is placed in the

appendices,

19.
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AVERAGE AWNUAL WATER REQUIREMENTS

TABIE T

IN THE ASSINIBOINE & QU'APPELLE WATERSHEDS

By Manitoba in the Lower issiniboine Dasin:

Year 1980, consumptive
Year 1980, dilution

Year 2000, consumptive
fear 2000, diluticn

By Saskatchewan in the

use

" A8 —

use

Year 1980, consumptive
Year 2000, consumptive

—— - — - -y — a

. .y o e ey i

By Saskatchewan in the

Year 1980,
Year 1980,

consumptive
dilution

Year 2000, consumptive
Year 2000, dilution

Evaporation Demand in the Qu'Appelle Basin

use

e T N ——

use

sy Sy " —————— — — i —

- -

L e b e ——

et ok T s oy vam

96,900
h37,000

35h, 300
1,323,400

99,000
357,000

11, 300
13y, 00

111,000

acre
acre

acre
acre

acre
acre

acre
acre

acre
acre

acre

feet
feet

feet
feet

feet
feet

feet
feet

feet
feet

feet

22,






H w
EH -
DB
I
B
2 3 =« 0O
T
' 25
.4 W
- w W
5 I F -
; ¢ o328
H o ¥
B z
H 7
° w
<




Z 914

¢|8-¥-0AH

‘pejadwos  uasq
8ADY snw ¢ 0} buipoa] sqol |0 uolyois © puoksg pesoocsd o 2
"AISNOAUD|INWIS auop 3Q upd Q uouDbis jo Buiupis salpnys yubi3

S310N

AOQNLS

S35 V3 INOAY

N3AYHD Ol 37113d4ViND
AQNLS 35N JAILLJANSNO

#3380 VUNVISTM

WY ZYTLS Ol ¥3AN

3NIOBINISSY H3IMO) \W/

S$35V3138 YOLJIA R HLINOWIIIHS HLIM NI 38N 3AILIWNSNOD Clrﬂ:.ﬁm HIOAYIS3H  SHIAI

€N -

3SN 3ALLIANSNOD  3NIOBINISSY HIAMOT

ATINO MOTINE
avoo

=55
7anLS gaon >

H3Lvm 313 dd¥, N0 ONVY HINOWTTIHS HLIM . AQQLS

@) -

“AQNLS €€ ON m_o>mmwwm® ACN1S5 191 ON 538

@

ANICBINISSY H3IMOT NI 38N JAILIWNSNOD 538 HLINOWII3HS

AQGN -
48 S3y 355 oET
4

AGNLS ﬁu AQNLS @ AQNLS AONLS
LI ON'53y ON'S3H 6N 53u

AONLS
8¢ ON 'S3H

SAONVA3d 3JAILAANSNOD 0002 ¥V3IA ITINAIHIS AQNLS d¥04 WVYHOVIQ HLVd
KGnis 37113ddv,N0 - 3NIOBINISSY

o

(@]

(=)




¢ Ol

£18-v-"0AH

X

096}
65
a5
PAS

Qs
cGél
145
£S5
4]
IS
0s6 |
9%
St6l
144
184
ov6l
18
9¢
6¢6)
P
€L
A%
}
Qt6l
62
82
L2
92
26l
LA
€2
(44
126!

-0

t
—

-
Ld--
1
A

-4
L-<’

- — =
b - —=n

1002

P S

o) 4

003

008

000!

—002I

00t

009!

Qo8

0002

LN3WdO13A3Q J0 I3A371 0861 YVIA- - ~ -
INIWAOTIAZG 40 TIAIT 0002 dV3A

NISYE8 3ANIOBINISSY d3ddN 3HL S39VLHOHS

002Ze

S3OVIYHOHS

‘WSA2 NI




t 04
6el—-8-"0AH AQNLS 3HZ 30 COlM4d

TTFEt| T 6T o] 2 . 6 T o.‘— pgely gy T Y 6t

L :

B

ES|

ESSE ¢y

ooz [
o e
7 1 z
£ E 1) °
o b
0od ; = 3
- - m
= 5
He 5
ocstg A
: =
[ ®
H z _
00H p~ 3
ET - " i
A :
+ i -
H :
ai - w
- hl
000! - I

Qots _.“
[ )
& | MR NI AN
. — - LRHEYE 3 3day
- T RERRE

TR RR Y T



*RCF]
Ov1 -9~ 0QAH AQNLS 20 QN e

o6t | TTTEEBI | Tpmet | —=Gel | -Gl | T SSe. TUBEhL TTAnel [ TUESel [ TUrmel OSRY EBBT | CUWEGT . CUZBGI _ TTEB6l | TTEWEL | —¥B6T | —wwEl |~ —dbRT | ——TOBE .
R N AR R T A S A T ST AT SR IEEFIATIIRIIIETICETRIFIL L] :
g y
4
T I ooz
H o
H N
i H
: :
Q0v i -
9 e
F: 1 i
H H l OA
: ! :
HE B a
oo [HE ‘ 09 ta
p : o iz
- IS 3 P
I F I
s < 33
I v
1 o £
208 oo % ' b
N ™ Bl
kg e
H 8
W
o .
b .
090! o ¥
co2 T 002




9014
11 ~9-QAAK 4INLS 30 0OM3

It.lll.nlu.llll
CgTer| et avy’ SeL! wgR1 | L] agel (43 vee | Bt 820 .76, P26 | " GIAI | W26 | — F2er | " Z@Er | —EL
- = —_ = e— - — — , ——
HEEHEHHEE I RN R 2 Y i ; (PR iR RS IR T IFIEIEESE
ke bre A ¥ .
: > ks ol . ca2
3 o o H 2 ,
< . .
5
s 7 \ tod E
2. 2 3t 4 e )
4 . | .
v N . - -
Cor Ol ] '
o ‘ A % . ] M
L & 2 A | BB - % ,
- 3 L % & . : 1 = i
[ g ! B ] <3f
Ft - X | T 11 o . 23 W
3 8 | - ! S -E it be i |
po{s)-] - X — — -k - (o] - ]
S — e T E n; e m -3
|: N . . PO | - F z w ¢ ,
- A ++ b— - 1 : T : N |
ol - - 5 . El |
M : N . . ; 13 |
oo8 -1- . —] N - = — z Y
. . T o H - - N
d s . = N N = e
- N - -1 . “ — -
-4 — e - - ! z e
= . ) a f.}. . - t W
y . . s . i i ~ .
: . ! . N A ' A
acol -t — + = . "
™ B gl N 3 : i .
§ M ¢ N g B - 1 ]
2] " - A m o . N m_ B
5 | ; N - 18 R 0 ! i Ay AN
Qa2 - = } 002!

Lol o

; JH;N0 NEONY




L9ld
Zv1~-g-"0AH AQNLS 3HL 4C 0O H3d
w6l | TES 6] "% €. | TN &7

3
3

YT eIl TIT 6| TZTEL| TTTH 6L TILREL| T89F &I % TFE ST YR | T EE w1 TIF G

T F R %

o] 9]
%

n... — % — — — O P I e T - - =
E f :t S R 2 IR 2RO [ 3] T PR A PR AR LR s 2R 52 : S H (Ol . H T E = T B % =
P i3 RI:IAFIrIFYEIRISIPFIELRSEGR AR EEE I ERELEE R S A R A
o : £ H 3R : s i H ]

ao2 - aoZ

000! Sp e - : i shomi i e b ey, B : e et) e et LR SR« & 5 - v . 0001

00aeH

Do

E Q]

831YM CILHCIWI
THOITIAID DIV X
SHINGH AN SHv3a 02

iy mEsE e ¥ tadanau

N
ac L

“amsimer
£a



8 914
-8~ UAH ¢ 4. 40 QOlu3d

B 61

B 3

b b

3 pH

m S

[+] «m

%

F3 L

b h ]

2 s¥;

m ma.m

E i3

PR

z e

s

a ER

- fhe

o ..m
NOU] [ e —- -~ - - 1t : " 4 o001
QU [ ——— —rrr me v : SEW B YEE PPy Ry pum ——if i 1h] oo
ans:

.
\




67912

ACOLS 3nl =G Cgsa

[s[ve]]

coz

COCI—

tol-9-—"0AH
"UT el TGS 6
<

az
Hoar »
o
&
jor
m
o
£
m
x
E
a
208 -
7]

30C)

aoz1

[ex 1]

B
R

ENQIFIAID 011 X
BHINOW 48 Sdwss O 3 M

TSEr 2

AT I



O1 'Ot4

vi8-¥Y-"0OAH
AQNLS 40 QOolN3d
WC__ o Mﬂw.c._ gw.b.b b.w._v b..v.m...z EEWEEEEWZEZ?WZEZW
Usm_)_%c.bN..%IOGG&SQ&%Z!OG%LQQ&EZIOGBLQQPEE..
—J
]
HIOAHTSIY HOLDIA HLA [
HIOAH3S3Y YOLIOIA LNOHLIM [(HE

ooot

slelepc

000t

000V

000¢

0009

Jd10AY3S3Y MNSVS HINDOS WOHJ LUOJIWI ATHLNOW 378VMOTTIY WNWIXYW g3L3V
NISY8 3NIO8INISSY H3M01 3JHL NI S3IOVLYOHS TVONNY
mozq_zum_o NOILLNTIG OGNV JAILAWNSNOD 30 INIWHOI3A3A 40 13A3T 0002 dv3IA

SIDVLIHCHS

WSO NI




