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WATER VOLUME (CUBIC DECAMETRES)
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Basin Overview

mr 1922 1927 1932 1937 1942 1947 1952 1957 1962 1967

Annual Natural Flow — Average Natural Flow —

Mean = 279 235 dam3

Median = 213 328 dam3

Min = 52 900 dam3 (1930)

Max = 1.32 million dam3 (1974)

1977 1982 1987 1992 1997 2002 2007

Surface Water Licenses —
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2003-2010 Alberta
River Water Quality
Index Scores for the
two Long-Term
River Network
monitoring stations
on the Battle River.

LTRN stations are located
1) upstream of Ponoka,
downstream of highway 53;
and

2) upstream of Driedmeat
Lake at highway 21.

Basin Overview

. Sub-Index Values Overall
Location Metals | Marienmts | Bacteria | Pesticides Index

2009-2010

Highway 53 90 91 78

Driedmeat Lake 88 52 66
2008-2009

Highway 53 90 72 93 72

Driedmeat Lake 91 78 75

2007-2008

Highway 53 60 71 83 78
Driedmeat Lake 92 46 91 64 73

2006-2007
Highway 53 92 49 85 88 78
Driedmeat Lake 92 63 71
2005-2006
Highway 53 63 94 89 86
Dnedmeat Lake 89 46 71 76
2004-2005
Highway 53 79 83
Driedmeat Lake 01 81 76
2003-2004
Highway 53 91 90 95 77
Driedmeat Lake 91 66 69
- ]E:;( ;i:;(l}l)t Guidelines almost always met; best quality
Good Guidelines occasionally exceeded, but usually by small amounts;
(81-95) threat to quality is minimal
Far Guidelines sometimes exceeded by moderate amounts; quality
(66-80) occasionally departs from desirable levels
Marginal Guidelines often exceeded, sometimes by large amounts; quality
(46-65) 1s threatened, often departing from desirable levels

Poor
(0-45)

Guidelines almost always exceeded by large amounts; quality is
mpaired and well below desirable levels; worst quality




Background

Low flow years of 2002-04 brought to
light increasing pressures on the
Battle River’s water supply.

— Apportionment = 56%

Concerns about the health of the
aquatic ecosystem

Reaffirmed with low flow in 2009
— Apportionment = 57%







A Brief History of Water
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A Brief History of Water
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Off-site watering system
near the Milk River, Alberta



Water Management Planning:
A Balance Between Water Consumption and
Environmental Protection

Economic
context

Water
< Management
Plan

M

Social
context

Environment
context




Water management Planning:
A Balance Between Water Consumption and
Environmental Protection

 What is your bias?
* Biocentric world view
» Anthropocentric world view




Water Management Planning:
A Balance Between Water Consumption and
Environmental Protection

 Phase One: Water Quantity

— Alberta Environment is the lead agency

» Water Act and Framework for Water Management
Planning

Economic

context
Water

Management

— |dentifies Recommendations for Director Plan

Decisions under Water Act

Environment
context

— Sets Water Conservation Objectives (WCOQO'’s)
* Amount of water to remain in river
» Strategy for Protection aquatic environment

— Permit Water Allocation transfers

— Matters and Factors to consider for Water Act
approval process



Water Management Planning:
A Balance Between Water Consumption and
Environmental Protection

 Phase Two: Water Quality

— Battle River Watershed Alliance is the lead \[ I LE VEI{
» Designated Watershed Planning and Advisory
Council under Water For Life Strategy WATERSHED ALLIANCE

— State of the Watershed Report e | OUR BATTLE
« Completed in 2010 T

» Assesses relative sustainability of
subwatersheds in the Battle River and
Sounding Creek Basins

— Watershed Management Plan
» Terms of Reference approved in 2011.
* Drought Management
* Non-point source pollution
« Anticipated completion in several years.




Background

Where we are at:

Formation of Steering Committee, 2004
Formation of Stakeholder Advisory Group, 2004

» Education Strategy (Series of Forums)

» Recommendations Workshop — Nov 2005
Battle River Watershed Alliance is established — 200
Recommendations nearly finalized — Jan 2007
2 year break in planning process
Recommendations Group reconvened Oct 22, 2009
Reconfirmed original recommendations (slight adjust
Completed Licence Review
Updated Natural Flow Data Set
New set of modeling
Consensus on draft recommendation
Model calibration work (time of travel)

First Nations Consultation

Draft plan presented to the public

ments were made)






Stakeholder Advisory Group
Recommendations

 Variable Flows

e Additional 2500 dam 3 (NOT close basin)

— Licence review (cancellation of existing licences not in good
standing)

e Then WCO = IFN (Close basin)

« Enable Water Allocation Transfers



Stakeholder Advisory Group
Recommendations

Variable Flows —

e Active Management of AENV Infrastructure to more closely
mimic natural flow patterns to provide for different ecosystem
services, including flows for channel maintenance, riparian
regeneration, fish habitat and water quality.

Before After



Stakeholder Advisory Group
Recommendations

Additional 2500 dam 3 (NOT close basin) —

e Modeled three different economic growth scenarios and their
associated water requirements.

e Sector representatives selected a middle growth scenario,
which project growth of 5.6% over the next 25 years,

e Using this scenario, 2500 dam? of water is required

e 2500 dam?3 would be allocated through the cancelation of
existing licenses not in good standing.



Stakeholder Advisory Group
Recommendations

Establish Water Conservation Objective equivalentt o Instream Flow
Needs (Close basin) —

e 85% of natural flows until the lowest 20th percentile is reached

e 100% of natural flows when flows are below 20" percentile (at which
point water mastering would be required)

 Natural flows: annual volume
— Median = 213 328 dam3
— Min =52 900 dam?3
— Max = 1.32 million dam?

 Water use (actual): annual volume
— 48 200 dam?

« Median Natural Flow / actual water use = 23%






Draft Water Management Plan
Recommendations

Water Allocation Limit —

e A water allocation limit be set at 57,500 dam? of licenced
water use, and that once this limit has been reached, the
Battle River Basin be closed to new water allocations.

Water Allocation Limit may be adjusted based on
outcome of recommendation 5.1.2 —

e Secure an allocation of water for First Nations at
Hobbema based on further consideration of either:

e (1) the extension of the North Red Deer Regional Water
Services Commission water line, pursuant to licence no.
00189571-00-00;

e (2) a gross diversion of water from the Battle River not to
exceed 3729 dams.



Draft Water Management Plan
Recommendations

Enable Water Allocation Transfers Immediately —

The Director (as designated under the Water Act) is hereby
authorized to consider applications for transfer of water under
existing licences in the Battle River Basin in Alberta, subject
to sections 81, 82 and 83 of the Water Act.



Draft Water Management Plan
Recommendations and Discussion

Establish Water Conservation Holdbacks —

 The Director is hereby authorized to withhold up to 10 per cent
of an allocation of water under a licence that is being
transferred, if the Director is of the opinion that withholding
water is in the public interest to protect the aquatic
environment or to implement a Water Conservation Objective.

 Jtis recommended that the Director withhold the maximum of
10% allowable under the Water Act.

* Itis recommended that water withheld from a transfer be
assigned to a WCO licence with the priority of its original
licence, or through a crown reservation.



Draft Water Management Plan
Recommendations

Establish Water Conservation Objective Immediately —

« Arate of flow that is 85% of the natural flow that is to be left in
the watercourse; and during those times when natural flow
approaches the lowest quintile (20%) flow reductions shall be
applied based on the greater of either:

a) 15% instantaneous reduction from natural flow or;

b) the lesser of either the natural flow or the 80% exceedance
natural flow based on available time step data.

 New Junior Licences stemming from applications received on or
after January 1, 2005 should be given conditions for water
conservation objectives.



Draft Water Management Plan
Recommendations

Recommended Water Management Strategies —

* Flow restoration strategy

* Riparian areas monitoring and restoration strategy
« Site-specific water quality objectives

* Improvements to water management administration

Before After



Conclusions

Stakeholder Advisory Group

 Variable Flows

o Water Allocation Limit
— basin remains open
« WCO=IFN
— basinis closed

 Water Allocation Transfers
Enabled

Draft Plan

o Water Allocation Limit

e Water Allocation Transfers

 Water Conservation Holdbacks

« WCO=IFN

 Flow Restoration

* Riparian Areas Management

« Site Specific Water Quality
Objectives

* Improvements to Water
Management and Administration



Conclusions

Stakeholder Advisory Group

* Live within carrying capacity of
watershed
* Respects existing agreements

» Business as usual approach for
roughly 20-25 years
(operational)

« WCO is a guide for allocation
decisions,

— I.e. close the basin to new
licences (administrative)

Draft Plan

* Live within carrying capacity of
watershed
* Respects existing agreements

 Changes to business begin
Immediately (operational and
administrative)

e Uses WCO as a target or
restoration objective

— l.e. attempt to keep the basin
open



Government
of Alberta




Opportunity for Comment
Response Forms and initial reactions should be

submitted before leaving

Organization responses can be submitted using the
response forms provided, or formal letter with feedback
from your organization by March 15, 2013

— www.battleriverwatershed.ca/WMP-response-form

— Battle River Watershed Alliance,
Box 16, 4825 — 51 Street (Second Floor),
Camrose AB T4V 1R9.



Government
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Discussion: Water Allocation Limit

Licence Allocations in 2010 by River Basin
Compared to Average Natural Flow

Lake Athabasca Basin

% of Natural Flow Allocated

[ JLessthan0.1% [ | 30t0o40%

[ Jo1to1% [ 140to50%

[ J1to2% [ ]50t060%

[ ]2to5% [ 60to70%

[ Jsto10% [ 70t080%
[ ]10t015% [ 80 to 100%

[ ]15t020% [ More than 100%
[ ]20t030%

Beaver
River
Basin

o
Saska
River Basi

Battle
River

Athabasca
River Basin

River Basin

Bow River Basin
South

Saskatchewan

Oldman River Basin River Basin

Pakowki Lake Basin Milk River Basin

Government

of AI b e rta - Note that allocations do not represent actual water use - only the maximum
amount that may be diverted under the terms of a license. The sum of total annual
. allocations only provides a general indication of relative pressures on water supplies
Environment that may occur. Please refer to the full text in the indicator for further explanation.

Consumptive Allocations in 2010 by River Basin
Compared to Average Natural Flow

Slave River Basin

Buffalo River Basin

Lake Athabasca Basin

% of Natural Flow Allocated

| JLlessthan0.1% [ | 30to40%

[ Jo1to1% [ 1 40t050%

[ J1to2 [ ]50t060%

[ 2to5% [ e0to 70%

[ 5t010% [ 70to 80%
[ 10to15% [ 800 100%

[ 15t020% [ More than 100%
[ ]20to30%

Athabasca
River Basin

River Basin

Bow River Basin
South
Saskatchewan
River Basin

Oldman River Basin

Pakowki Lake Basin Milk River Basin

Government

Of AI b e rta - Note that allocations do not represent actual water use - only the maximum
amount that may be diverted under the terms of a license. Consumptive allocations
. provide an accounting within the licence of the portion that can be expected to be
Environment consumed or lost. Please refer to the full text in the indicator for further explanation.



Discussion: Water Allocation Limit

Licenced
Water Use ;
No. of Gross Diversion (dan®) Actual Water ;Ietci??welcilow
licences (dan¥) Use (dan?) (dar)
Powgr Generation licences 3 691,737 13,741 9.620 677.996
(cooling)
Surface Water Licences 791 58,123 44,726 33,563 13,849
Traditional Agricultural
Registration
6,674 1,966 1,966 1,966 0
TOTAL 7,468 751,826 60,433 45,149 691,845




Discussion: Water Allocation Limit

2004 Allocation 2030 Forecast

2004 Licenced Use 2015 Forecast
751,815 2004 Actual Use

SURFACE WATER

Cubic Decametres

16,410

21,485 17,680

60,000 20,000

GROUNDWATER |

+ 2.500 = Municipal Bm Stockwatering 1 Irrigation
o = =
62,500 Sl er Manageme

» Future demand (2542 dam?3) of water consumption to accommodate 25
years of economic development.

» Stakeholder Advisory Group — water be secured through a review and
cancellation of existing licences.



Discussion: Water Allocation Limit

« 330 surface water licenses were reviewed (95% of allocation by volume).
The review was designed to achieve the following:

— An accurate database of licenses in the Battle River basin
— More detailed water use data

— Evaluation of licenses that are not in good standing or subject to cancellation

— Evaluate if licenses are in good standing in anticipation of transfers being
enabled in the basin

» The license review determined the following:

— Licence review was conducted covering 95% of allocations by volume
« Cancelled

— 5 licences were cancelled

— 4985.73 dam?3 Cm—
» Name Amendment 62,500
— 11 licences required a name amendment - 5000
» No Changes 57.500
— 8 licences

> Peter or Andrew Files

— 8 licences were taken over by Andrew or Peter
» Backflood Licences

138 Licences = 10,062 dam3



Discussion: Water Allocation Limit

Water Allocation Limit —

e A water allocation limit be set at 57,500 dam? of licenced
water use, and that once this limit has been reached, the
Battle River Basin be closed to new water allocations.

Water Allocation Limit may be adjusted based on
outcome of recommendation 5.1.2 —

e Secure an allocation of water for First Nations at
Hobbema based on further consideration of either:

e (1) the extension of the North Red Deer Regional Water
Services Commission water line, pursuant to licence no.
00189571-00-00;

e (2) a gross diversion of water from the Battle River not to
exceed 3729 dams.




Discussion: Water Allocation Limit

1. Do you agree with the recommendation to establish a
water allocation limit of 57,500 dam3 of licenced water
use and to stop accepting applications for new water
allocations in the Battle River Basin once this limit has
been reached? (see page 49 of draft plan)






Discussion: Enable Water Allocation Transfers
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Discussion: Enable Water Allocation Transfers

Description of Input Options
. Waier Use
BCenario
License WC O Targeis Storage Release hased on: | Priorvity of Allocation
levels
1. Pre-92 licenses
Dovwnstream demands &
21 Histaotic ald 2 IEM =100
IEH .
3. Post-92 licenses
1. Pre-92 licenses
Downstream demands &
2.2 Ivlax ald 2 IEN =100
IEM .
3. Post-92 licenses
1. Pre-92 licenses
2.3 Dulax + d Dovrnstream demands & 2 IFH (=10)
a . =
2500 dam? IFH
3. Post-92 licenses
Dulax + 1. Pre-92 licenses
Dowrnstream dematds &
2.4 2500 dam® - ald 2 IFH =100
4000 dam? M 3. Post-92 licenses
1. Pre-92 licenses
Blaw + Downstream demands &
8.5 new [(253:20 2. A
2500 dam® ¢ ) IFH ARG
3. Post-92 licenses




Discussion: Enable Water Allocation Transfers

Mean Annual Consumptive Use Deficits (%)

Component numhber | Scenario | Scenario | Scenarie | Scenario | Scenario
in Schematic 8.1 82 83 84 85

40 1245 1402 1429 141% 1454
41 0.01 0.0z 0.0z 0.01 0.0z
42 0.00 0.00 0.00 0.00 0.19
43 14 .44 1482 1482 1482 1482
44 0.00 0.00 0.00 0.00 0.27
20 1121 1142 12.0% 1174 1271
21 2421 2564 2619 26 .46 |
22 1121 1333 1345 1291 12 4%
23 2102 2301 2333 2355 66 96
24 21 26 2428 2506 2421 2089
25 2812 29 A9 3044 092 41 a0
26 o9 1494 1541 1424 1386
27 7.596 052 054 8.97 944
28 1314 14 45 1495 1483 1387
29 10 2% 1125 1187 11 49 1242
30 1.37 2.04 2.07 1.60 2.35

Component numher | Scenarie | Scenario | Scenario | Scenario | Scenario
in Schematic 8.1 82 83 84 85

3 3.20 6.34 .40 482 531
3 271 10.71 1025 0.6d 23 .46
33 1.41 2.1a 2.24 2.44 2.15
34 10.30 1313 1350 1165 65 02
35 ] 11.90 119 11 25 1154
36 26 64 41 24 41 24 41 24 41 24
37 13.40 12.34 1277 1552 Toh5
38 1718 2213 2255 1909 54.10
150 - - 28 2R 28 949 6E 75
151 - - 1289 1437 27 36
152 - - 2329 21 D& 66 25

Scenarios 8.1 and 8.2 water deficits are frequent, but low in magnitude




Discussion: Enable Water Allocation Transfers

Mean Annual Consumptive Use Deficits (%)

Component numhber | Scenario | Scenario | Scenarie | Scenario | Scenario
in Schematic 8.1 82 83 84 85

40 1245 1402 1429 141% 1454
41 0.01 0.0z 0.0z 0.01 0.0z
42 0.00 0.00 0.00 0.00 0.19
43 14 .44 1482 1482 1482 1482
44 0.00 0.00 0.00 0.00 0.27
20 1121 1142 12.0% 1174 1271
21 2421 2564 2619 26 .46 |
22 1121 1333 1345 1291 12 4%
23 2102 2301 24333 2355 (frﬁm
24 21 26 2428 2506 2421 2089
25 2812 29 A9 3044 092 41 a0
26 o9 1494 1541 1424 1386
27 7.596 052 054 8.97 944
28 1314 14 45 1495 1483 1387
29 10 2% 1125 1187 11 49 1242
30 1.37 2.04 2.07 1.60 2.35

Component numher Scenario | Scenario | Scenarie | Scemario | Scenario
in Schematic 8.1 82 83 84 85
31 3.20 .34 .40 4 82 231

Y ——
32 271 10.71 1085 o 6d < B3 .4h
33 1.41 2.16 2.24 2.44 2.15
34 10.30 1213 13.59 11 .65( as 02

P ——]
35 720 11.50 1191 1185 11.58
36 2a .6 A1 24 41 24 41 24 41 24
37 13 .40 1854 1877 1552 Taas
3% 1718 2213 2255 19 949 ‘ 3410 )
150 - - 2% EA 2% 99 fE T
151 - - 18 AR 1437 2T 3A

e —
152 - - a3 E9 21 .I:Ir5< i

Scenario 8.5 — significant increase in the magnitude of water deficits at
specific components when an WCO objective is applied.

* Remember, scenario 8.5 assumes full use of existing licences

_(



Discussion: Enable Water Al

n=279,235 dam3

Licenced
Water Use o
No. of Gross Diversion (da.m3) Actual Water Lty 7o
licences (dam®) Use (dam?) Return Flow
(dam®)
Powe_r Generation licences 3 691,737 13,741 3,620 677,996
(cooling)
Surface Water Licences 791 58,123 44,726 33,563 13,843
Traditional Agncultural
Registration
6,674 1,966 1,966 1,966 0
TOTAL 7408 751,826 60,433 45,149 691 845

Table 5.1-2 Matters and Factors for Transfers of A

llocation

. Matters and factors that must be considered in maki

transfer of an allocation of water under a licence in the Ba

ng decisions on applications for a
ttle River Watershed

. M atters and Factors

Guiddine

With respect to a transfer of all or part of an

allocation of water from a licence

Only that portion of a volume of water allocated
and defined aBcenced water use shall be eligible
for transfer

Annual Natural Flow Average Natural Flow Surface Water Licenses

ocation Transfers



Discussion: Enable Water Allocation Transfers

2. Do you agree with the recommendation to enable transfers of
water from existing water licences in the Battle River Basin,
subject to sections 81, 82 and 83 of the Water Act, keeping in
mind that only that portion of a licence deemed licenced use
IS eligible for transfer? (see page 53 of draft plan)



Government
of Alberta




Discussion: Establish Water Conservation
Holdbacks

« water allocation limit / average natural flow x 100
57,500 dams/ 279,235 dam3 x 100
=20.5%

» Holdback will help us:

« Work toward achieving the WCO (85%)
» Holdbacks are a step toward flow restoration



Discussion: Establish Water Conservation
Holdbacks

3. Do you agree with the recommendation to enable water
conservation holdbacks of up to 10 percent to restore flows in
the Battle River? (see page 55 of draft plan)

4. Do you agree with the recommendation that water withheld
from a transfer be secured through either a Water
Conservation Objective licence (with the priority of its original
licence) or a crown reservation? (see page 56)



Government
of Alberta




Discussion: Establish Water Conservation
Objective

Economic
context

Environment
context

Societal
context

A Water Conservation Objective
is the volume and quality of
water to remain in the river for
the protection of a natural water
body and its aquatic
environment. It is a flow target
under the first-in-time, first-in-
right priority water allocation
system and will apply to all new
licences and may be applied to
existing licences with a retrofit
provision.



Discussion: Establish Water Conservation
Objective

Channel
Maintenance

Flow

Riparian Vegetation

Nsh Habitat

T Wwater Quiality

Time



Discussion: Establish Water Conservation

Waste
Assimilation
capacity has been
exceeded for
nutrients

Location Sub-Index Values Overall
Metals | Marienmts | Bacteria | Pesticides Index
2009-2010
Highway 53 90 91 78
Driedmeat Lake 88 52 66
2008-2009
Highway 53 90 72 93 72
Driedmeat Lake 91 78 75
2007-2008
Highway 53 H 60 71 83 78
Driedmeat Lake 92 46 91 64 73
2006-2007
Highway 53 92 49 85 88 78
Driedmeat Lake 92 63 71
2005-2006
Highway 53 63 94 89 86
Dnedmeat Lake 89 46 71 76
2004-2005
Highway 53 79 83
Driedmeat Lake 01 81 76
2003-2004
Highway 53 91 90 95 77
Driedmeat Lake 91 66 69
- ]E:;( ;i:;(l}l)t Guidelines almost always met; best quality
Good Guidelines occasionally exceeded, but usually by small amounts;
(81-95) threat to quality is minimal
Far Guidelines sometimes exceeded by moderate amounts; quality
(66-80) occasionally departs from desirable levels
Marginal Guidelines often exceeded, sometimes by large amounts; quality
(46-65) 1s threatened, often departing from desirable levels

Poor
(0-45)

Guidelines almost always exceeded by large amounts; quality is
mpaired and well below desirable levels; worst quality




Discussion: Establish Water Conservation

Index of Biotic Integrity (IBI)

e ranks community along
scale of disturbance

 modified for inverts,
birds, mammal...world-
wide applications and
acceptance

 Developed IBI for Battle
River (2006 — 2008)

« Scientifically robust
technique
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Discussion: Establish Water Conservation
Objective
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Figure of study sites in the Battle River and their IBI scores calculated using basin area and the sum of standardized
values of 3 metrics: species richness, %carnivores, and %omnivores (mean |Bl score = 42%; range = 4 - 69%)
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Description

Big fish
Many species

Poor fishing
Species of concern
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What was Battle River '07 score?
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Tahle 43-2 Estimated Effect of Riverflow on Aquatic Ecosystems from the Batile River helow
Channels 106 and 108 above Foresthurg Reservoir Foresthurg (channels 109 and 110)

Iloderate
Moderate

1 | t

Tahle 43-1 Estimated Effect of River flow on Aquatic Ecosystems from

Natural Flow Instream Flow Need Current Conditions

Natural Flow Instream Flow Need Current Conditions

Aduatic Hatural Populations, habat
Ecosystem

Hutrient guidelines are almost
alwrays exceeded year round,

alwrays exceeded wrear round,

oirgen guidelines not met during
oorgen gidelines not met during winter ice covered periods.

winter ice covered periods.

Fisheries
tyr of sensitre populations

threatened. Detectable changes in
population structure and function
for most species, but vidhility
maintained. Soe change in

natural corarunity corposition.

anne, Channel

Maintenance Maintenance




Draft Water Management Plan
Recommendations

A rate of flow that is 85% of the natural flow
that is to be left in the watercourse; and
during those times when natural flow
approaches the lowest quintile (20%) flow
reductions shall be applied based on the

greater of either: >
a) 15% instantaneous reduction from o \] -----------

natural flow or:

b) the lesser of either the natural flow or
the 80% exceedance natural flow
based on available time step data.

80%
Exceedence °

 New Junior Licences stemming from
applications received on or after January 1,
2005 should be given conditions for water
conservation objectives.



Discussion: Establish Water Conservation
Objective

5. Is the proposed WCO for the Battle River acceptable?
(see page 56 of draft plan)

a. Do you agree that junior licences stemming from
applications received on or after January 1, 2005, should
be given conditions for a WCO? (see page 57)



Government
of Alberta




Discussion: Recommended Watershed
Management Strategies

* Flow restoration strategy

— General idea is to try and restore flows in order to achieve
the recommended WCO and improve water security.

— Voluntary flow restrictions for senior licence holders

— Reservoir Management Operation strategies are designed
and implemented.



Discussion: Recommended Watershed

Management Strategies

Riparian areas monitoring and restoration strategy

Ponoka)

Location Rating
Batile Lake: Good = 22%  Fair=12% Poor=64%
Reach 1: (Battle Lake totg 7.9 km west of Lefi Bank: Good=28% Fawr=16% Poor=T76%

Right Bank: Good=23% Fair=21% Poor= 5%

Reach 2: (7.9 ki west of Pongka to 2.0 km
south west of Gwynn —total distance 26.6 ki)

Left Bank: Good=34% Faw=13% Poor=51%
Right Bank: Good=43% Fair=21% Poor = 43%

Reach 3: (5.0 ki south west of Gaynnto 9.4
kmupstrean of HWY 33 Bridge west of

Foreathurs — total distance 67 2k

Left Bank: Good=22% Fair=10% Poor = 68%
Right Bank: Good= 2% Fair=11% Poor = 64%

Reach 4: (7.4 km upstream of HWT 53
Bridge west of Foresthurs to 10 ki south of

Hadisty

Left Bamk: Good=40% Fair=17% Poor=43%
Right Bank: Good=61% Fair= 7% Poor=22%

Reach 5: (10 km south of Hardigty to HWY
41 bridge 19 2 km nosth of Wainwright —total
distance 0.7 km)

LefiBank: Good=24% Fair=30% Poor= 48%
Right Bank: Good=46% Fair=219% Foor=213%

Reach 6 (HWY 41 bridze 19.2 km notth of
Wadtverright to Alhertaffagk Bordet):

Left Bank: Good=43% Fair=18% Poor=39%
Right Bank: Good= 56% Fair=15% Poor=29%




Discussion: Recommended Watershed
Management Strategies

Site-specific water quality objectives (see page 60)
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Discussion: Recommended Watershed
Management Strategies

Improvements to water management administration

Tracking actual licenced water use

Developing criteria for ensuring and monitoring no significant adverse
effect on the aquatic environment

Reviewing Water Act section 55 files to ensure they are up-to-date
Upgrading quantity monitoring capabilities to increase year round
monitoring stations

Upgrading computer modeling capabilities, including incorporating
weekly flow data

Exploring innovations and improvements in water licencing and
legislation in order to better match allocations with needs

Store all water use files for the planning area in one location.
Developing capability of active forecasting for Battle River flows
Develop and maintain a list of water licences deemed to be in good
standing to assist parties in arranging transfers. This list should
include the point of diversion, volume allocated and priority for each
licence.



Discussion: Recommended Watershed
Management Strategies

6. Do you agree that the following watershed management
strategies should be included in the Plan?

a. Flow restoration strategy (see page 58)

b. Riparian areas monitoring and restoration strategy (see
page 59)

c. Site-specific water quality objectives (see page 60)

d. Improvements to water management administration (see
page 60)



