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» ea Iocated near water
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- ;tlonally, agriculture and rural
Of plnpIties had broad public support
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:I'otal volume withdrawn —

4.7 Billion m? (3.6% A
( ) A !Bow Rlverj \\A\‘/\/\,J\

Total volume consumed —
2.6 Billion m?® (2%)
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Average annual natural flow volumes

[ Red Deer River Sub-hasin

:| Bow River Sub-basin
:| Oldman River Sub-hasin
B south Saskatchewan River Sub-basin
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** Population of ~ 1.4 Million
& |ess than 20% of Alberta’s area, but
- produces almost 50% of the economic
= ~ activity.
-~ s Agriculture, petroleum, petroleum

=5 refining and manufacturing are the
major industrial activities.

City of Calgary - —70% of this region’s
major spending.
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Water C‘onservatlon Objectives for each sub-basin (45% of
rals o In stream Objectives 10+10%)

Closed B Ow Oldman, South Sask. sub-basins to further
rl“OC-cE - Crown Reservation on unallocated water
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s _/ch \ater from Crown Reservation may be used for:
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= ,_, e rst Nations Reserves
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:-';":f;-;_-,Water Conservation Objectives

'__'_ Licences for pending applications

— Storage ofi peak flows to mitigate impacts on aquatic
environment, support existing licences
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B Allocation O Annual Volume

4000

2000

Cubic dam (x 1000)

0 [

Red Deer Bow Oldman S. Sask

Actual water use iIs estimated to be 5490 of allocation

Long term Alberta has passed 81%o of the apportionable flow to Saskatchewan



—

-'__.

: —
cation by sector In SSR




B —

Stlidy: Objectives i
iSeience Based Study
AS3eSS urrent an liLra Werier
Derrzaric - .
Ia tify Constralnts to Water Supply ane
norr - Growvin

and Analyze, Structural and Nemn-
ctural WWater Vianagement Constraints and
ortunltles

upply a6

e o
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iled.as ssimEnteiculrentand projected|
jre (Am ear) water supply and demand
AIG mpacts of Climate Change

- DJHJLJL,L on modelling to determine magnitudes,
TEQUE ﬂ'cy and location of deficits
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S dentification of structural and non-structural

= r;ir-_ra_gasures to improve water supply security
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1: Current conditions

3: Year 2030 demands +25% district expansion

Water supply

Historical

Additional infrastructure
Water demand

Future (2030) uses for all sectors

Irrigation: high growth scenario — 25% district
T expansion — within existing allocations — plus
s == private expansion




Clirpletie

3: Year 2030 demands +25% district expansion

4: Scenario 3 plus climate change

Water supply
Decreased flows (4 to 13%)
Water demand
Future (2030) uses for all sectors
— Irrigation: high growth scenario (scenario 3)
= — plus 10-16% water for warmer temperatures




Water Demand
<« Daily consumptive,
Weekly diversions,
Consumption Losses,
In-stream requirement

\ Priority

__.,-_- gnfl uratlon 3
— 9 Water licences

S R‘vers major tributaries

=
—

Simulation Modelling Results
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SEEIIC ".‘2: 2030roen-irfigation demands, meeting of
dlng commitments, 10% irrigation expansion

2030 non-irrigation demands, meeting of
ndlng commitments, 32% expansion of Bow
St ts 19% expansion of Oldman districts, improved on-
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——_=_—__ 1’:Eﬁ efficiencies, optimal (higher) on-farm applications

_;:—': _f‘ Scenarlo 4: Same as scenario 3 plus climate change
= tendltlons
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*All" simulations were required to be meet existing licence allocations
and apportienment commitments



District Mlgated

——
~-Scenario3
Irrigated ha .
239,169 287,003
= 300,279 330,307
_,-_ 493,723 539,448 617,310



Reaches Considered for Scenario'P Evaluation

.\l .

- " Innisfail

British
Columkia

South Saskatchewan Water
Supply Steering Committee

South Saskatchewan River Basin Study

S8RB Showing Reaches Selected
for Parfarmance Evaluation
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BeWARIVEer Sub=basin —

Junior Privelis 'rr‘i-ga-_{@tﬁeits

[LI[f]

B Scenario 1
W Scenario 3 = |

n/a
3 Elbow to Hwd Carseland to Bassano to mouth
confluence Bassano

Scenario 1 Current conditions
Scenario 3 Year 2030 demands + 25%0 district
expansion



BOIARIVEIL Sub-basin :
Junior Neg=lddlefiilelg) Blerilefs

—— i

W Scenario 1
B Scenario 3

Elbow to Hwd Carseland to
confluence Bassano

Bassano to
mouth

Scenario 1 Current conditions
Scenario 3 Year 2030 demands + 25%0 district
expansion



% of Time Deficits Occur

South Saskatchewan River Sub-Basin

60
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WCO Private Irrig Nonirrigation

O Scen1 BScen2 OScen3
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Ea for SCENarios 2
very segment modelled.

| \ ary fver IS most severely
Jmoé _ 2d, Red! Deer river is least impacted
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. JJ* a ion Districts and senior municipal
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4<Ifcence nolders perform adeguately in all
= scenarios and for all segments.

: I |
= Bl v
- o
) 1 i
Er i "
ks = -
| . -




NEVAEINAINGS:

\j\/clf.d'fﬁ.l_l. .‘:- - : y

e

g

= e o 1,500,000 .u
.ﬁ' . # v

o Clprepe \j\/' Er use is estimated oo g <

el '“|II|on cubic meters 500,000 o)

= 205l de and IS expected oMo LI

e 1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005

_'.'Lc % 04 billion cubic meters
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let use - scenario 1
- .
m Net use - scenario 3

O W et
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Scenario 1 Current conditions
Scenario 3 Year 2030 demands + 25%0 district
expansion
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Scenario 1 Current conditions
Scenario 3 Year 2030 demands + 25%0 district
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Clirpletie

3: Year 2030 demands +25% district expansion

4: Scenario 3 plus climate change

Water supply
Decreased flows (4 to 13%)
Water demand
Future (2030) uses for all sectors
— Irrigation: high growth scenario (scenario 3)
= — plus 10-16% water for warmer temperatures
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2pienRbelclimate change Impacts en natualisiews

Potential Impact on Annual Streamflow

Red Deer Bow Oldman South Sask

(based on research by Martz et al., 2007)




B Scenario 3
B Scenario 4

~ >50mm > 100 mm > 200 mm

-

% of years deficits occur

25

Oldman River

B Scenario 3
B Scenario 4

> 50mm

> 100 mm

> 200 mm

Scenario 3 Year 2030 demands + 2596 district
expansion
Scenario 4 Scenario 3 and climate change




REGNDEEI \ Ja lrrlgatlon marglnal (major irrigation expansion)
SOVVARIVET - } |ct [rrigation
& OCCESIONG ‘deflmts but less than 100 mm threshold
Olelgsilil F_ er - district irrigation
— -cl-»-,ﬁ - s g,réater than 100 mm in 13 out of 100 years
= = .suﬁTaasms Junior users
"';; ~— substantial increases in deficits

—
o
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.!' #
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_ Con5|derable Uncertainty around climate change impacts
== on future water supply and demands
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- Oorlmugluon ofexistinopnfastiuictures
OO!“f:'[JOﬂ» on Red Deer (Dickson) and
Bow (Trel sAIta)

Jmprov_; efficiency and
EOUCEd Eturn flows have considerable
SIIIECT -onisupply and demand

—

L —

T -

g~- ‘eamline water allocation transfers to
~ Support needs of juniors

- @ Deficit sharing (2001)
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NBREstructuralime agemeﬁ'[‘%"tlons
1. Refins o ﬂifyw:ﬂfra
operauo& | _——

REGHDEET SUb-basir

— Vloe]] r/ eatlon off Gleniffer Reservoir (Dickson Dam) to
]nr*r SE \ mter releases

chianges could resolve the WCO and junior user deficits
> Bowy River - Sub-basin

—.._.

L @_ﬂfoperatlon of hydro-electric reservoirs
e —'-f"r Reservoirs currently operated to store water in spring and

-"""-
.-_

e summer and release in remainder of year
=

—— e

-~ = Tested scenario to operate reservoirs for 10’s and consumptive
~ uses

—



TABLE 6.1
TransAlta Hydro-electric System Basic Information

Primarv Reservoir Installed Reservoir

Plant Reservoir g‘ | Capacity Etorage

PRI (MW) (dam")

Cascade Lake Minnewanka Cascade, North Ghost 34 221 900

Spray Group

(Three Sisters, Spray Lake |Spra‘_n,.r River 155 177 600
Spray, Rundle)

Interlakes Upper Kananaskis Lake | Kananaskis River 5 124 500

Pocaterra Lower Kananaskis Lake | Kananaskis River 15 63 100

24 800
Kananaskis Faorebay Bow River 19 -

Kananaskis River

Barrier Barrier Lake

e Horseshoe Forebay Bow River 16 -
. Ghost Ghost Lake 92 500
: Bearspaw Forebay Bow River 17 P
330 C‘ 704 400 |

Source: TransAlta

Bow River

Bow Basin Total
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BEVARIVEr SUB=HESIN
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B Scenario 3

M Sc. 3+ hydro

= Elbow to Hwd Carseland to Bassano to
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Zelimprovednroation efficiencies; reduced! retupn flows

Equivalent Depth (mm/ha)

900

NMRCHEESENBI680%0, (Trom 53%06) would consenvers26 000
cleirr® ezighy

s -

Irrigation District Water Use and Allocation Trends
Assessed Area

800 -
700

Nproportional License Allocation (mm/ha)
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1980
1982
1984

I Annual Lined Installed Length

e

_ -
IRP Lined Canals & Pipelines
. All Districts
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1988 m————

1990 m————

1992 ———————
199/ m——
1998 m——
2000 —— i

1986
1996

[ Annual Pipeline Installed Length Accumulated Lined Length
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200

150

50

.
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Accumulated Pipeline Length

Annual Kilometres




m Pivot
g Wheelmove
m Gravity

Other

52.5%
30.0%
16.5%

1.1%

' -
Districts System Trends by % Area

Se—— -

2000 2001 2002 2003 2004 2005
53.4% 55.8% 58.1% 60.3% 62.6% 63.9%
28.9% 26.8% 25.1% 23.3% 21.9% 21.0%
16.7% 16.5% 16.0% 15.5% 14.7% 14.3%
1.0% 0.9% 0.9% 0.9% 0.7% 0.8%

Actual Water Saving 99 to 06 — approximately 3.2%

2006

65.3%

20.1%
13.8%

0.8%
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[eamstorage henefits
pilive peak river flows
9 odl flow protection

oW regulation: capacity
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Oldman River



stiiciural Opportunities 2
Seusiderable stof?-gg’potentlal exists on the
I EEINA e eSOl dmaR Bowranc REd S
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NEWSiG rage must be used to meet WCO
2if)e dhjunior allocation deficits
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—_ 4st|ng Infirastructure needs to be optimized
;._
prior to new_ storage con5|derat|ons




Study Area

Saskatchewan
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for New Storage Development
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SUSITIE key findings for
ACHIral measur -

e

o = ——

ehmm-.g analysis of potential for New on-stream

Sroreic)e _‘ 1
— r\rlrlmc 12l storage potential of 1 Billion m?® in SSRB
L {lon location, location”

}:c nal On-stream storage

_..u-_., -

:_ ~— Could improve water supply in the Oldman sub-basin
= f":_—for Instream and consumptive users




MEVAEINdings:
Weter Supply —

— -

SVELEr regulation and use (reservoirs and' diversion)
S mgu,c significant impact on flows in the Bow,
OJrlrr _; ‘and Seuth Saskatchewan Rivers

= SUmn ner Elows are lower
mter Elows in the Bow are higher

-rl'l"___._ '_

fh"' Water, surplus to the Prairie Province Master
Agreement, has been delivered to Sask. In every

year.

® There may be water available for
additional use in Alberta
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SEXOEISION WIthIn dgation  district for aII Pasins
oerrorm) well

lrr Jrll' ) .uexpans,lon has an Impact on instream
iews

—.ﬂ--"

= Jv‘ﬁ HIS to junIOI’ prlorlty USErs Increases In each
; === = S SGer arlo

"-Addltlonal storage would reduce or eliminate

_z_.__.—

~ deficits Is the Oldman sub-basin

- * Additional storage is not a requirement in other
Sub-basins
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- \/\/atr.er.-,- umptlon could increase Py 53%
) |

- erw”* water use efficiency could

Seduce risk due to expansion of the

—1r ,ga’uon districts.

éne billion m® of additional storage may
~ be required if climate change results in
less snow and earlier spring flows.
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Conclusions and
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