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EXECUTIVE SUMMARY

This plan is the Approved Water Management PlanHferBattle River Basin (Alberta) and provides
direction for the management of surface water andrigdwater that has hydrologic connection to serfac
water within the Battle River Basin. The recommeshdptions and strategies presented in this plaa we
developed through a Stakeholder Advisory Group,amdlesigned to strike a balance between a healthy
aguatic ecosystem, a vibrant economy, and sustaicainmunities. Primary emphasis is placed on the
need to live within thearrying capacityof the watershed, and the need to improvehtadth of the

aguatic ecosystem

The principle recommendations contained in this phelude:
« A water allocation limit be set at 57,500 daflicenced water use, and that once this limit has
been reached, the Battle River Basin be close@wo(junior) water licence applications;
» Water allocation transfers be enabled immediatelyrovide options for those requiring greater
water security to meet their business needs;
* Water Conservation Holdbacks be enabled immediately
» A Water Conservation Objective be set as a raftowfthat is 85% of the natural flow that is to
be left in the watercourse; and during those timesn natural flow approaches the lowest
quintile (20%) flow reductions shall be applied &&®n the greater of either:
a) 15% instantaneous reduction from natural flow or
b) The lesser of either the natural flow or théa3&xceedence natural flow based on
available time step data.
* Improvements to water management administrationgzges be made to ensure the efficient

management of the water allocation system.

This plan also provides guidance for the manageiemparian areas, voluntary flow restrictions idigr
water shortage periods, and the development o§péeific water quality objectives. The achievetdn
the recommended options and strategies containidsiplan will require improved co-operation
between all stakeholders. Moreover, the guidaftieeodesignated Watershed Planning and Advisory
Council for the Battle River Watershed, as welsgwardship groups working in the basin is essktatia

the long term success of the non-regulatory aspéd¢tss plan.
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1.0 INTRODUCTION

This is the Approved Water Management Plan folBhatle River Basin (Alberta). This plan is the
senior plan as it applies to the management ofrwéthin the Battle River Basin. All other water
management plans and watershed management plahbenuensistent with it. This plan is written in
accordance with thEramework for Water Management Plannjmghich is enabled by section 11 of the
Water Actand reflects the planning process, as describdteiBattle River Watershed Management

Planning Process Phase One Terms of Referemoeh were approved on May 27, 2004.

This plan is organized into six main sections. ti®a2.0 provides a description of the planningaare
which this water management plan applies. A sumrohissues considered during the development of
the water management plan are described in Segtpnvhile Section 4.0 provides a summary of
information assembled specifically for the develepinof this water management plan. Section 5.0
presents the recommended options and strategieslfioessing issues of concern. Finally, in sedifn

performance monitoring requirements are identified.



2.0 PLANNING AREA

2.1 Location

The planning area begins just west of Highway Rattle Lake, and continues east to the Alberta -
Saskatchewan border (Figure 2.4-1). The plannieg boundary is defined as that portion of thel8att
River Basin (or watershed) within Alberta that ¢tete precipitation, draining it into the Battle Rive
Topography defines the entire basin, as it shdpesdurse and speed of water moving through thee are
The boundaries of the basin are known as drainiaiged (i.e. the height of land between adjoining
watersheds). Within the Battle River Basin, theefeve sub-basins, including Bigstone, Iron, Peanth,

Blackfoot and Ribstone.

2.2 Natural Landscape

The Alberta portion of the Battle River Basin idiely within the province’s settled “White Zone”
spanning the Central Parkland and northern frifgheoMixed Grass Natural Sub-Regions. The Battle
River Basin drains approximately 40 per cent ohtgeNorth Saskatchewan River Basin; although the
Battle River only contributes approximatey9,235 dant (3 %) of the natural flows in the North
Saskatchewan Rivkr There are two primary reasons for this: (1)ltadwaters of the Battle River
originate in the Western Plains at Battle LakeisTheans water flowing in the Battle River origemgs
groundwater and surface water runoff from localvsneelt and rains, rather than from mountain and
foothills snowpack runoff. (2) The topography bétBattle River Basin is predominantly flat — the
river’'s average gradient is less than 0.4 m/km—hvatge tracts of land that are considered non-
contributing either naturally, or due to humanuefhce (e.g., ditching and draining practices). -Non
contributing means that water falling as snow ar callects in small lakes and wetlands where thgw
will eventual either infiltrate into the ground, evaporate before it ever reaches the Battle Rigdirof
this results in very low flows in the Battle Rivexcept for a short period of time annually in Agnd

May, and periodically in summer months during magn storm events.

2.3 Cultural Landscape

In 2006, the Battle River Basin had a populatioalmdut 116,000 people; this represents approxignatel
3.7% of the population of Alberta. Overall, 32%tloé basin population lives in one of three cities
(Camrose, Lacombe and Wetaskiwin), while 33% liveme of the 15 towns in the basin and a similar

percentage (32%) live in one of 14 rural areaduiing counties and municipal districts, and Sdecia



Areas. The balance of the population lives in on28ovillages (6%), 10 summer villages (1%), orrfou

Indian reserves (5%).

Overall, 24% of the workforce was employed in agltiore and other resource-based industries, altihoug
this increased to 42% in the Ribstone Sub-basineGtervices industries accounted for 17% of
employment in the Battle River Basin and this petage was fairly consistent among the five sub#zasi
Health care and social services industries provide€d of basin employment, although this ranged from
a high of 13% in the Bigstone sub-basin to 8% eRibstone sub-basin. Another 11% of basin

employment was in the retail trade industries.

2.4 Administrative Context

The Battle River planning area lies primarily withhe Red Deer — North Saskatchewan Region of
Alberta Environment and Sustainable Resource Dewvedmts administrative units. The planning area
also falls within two regional planning areas, dentified undet.and-use Frameworkncluding the

North Saskatchewan and Red Deer Regional Planngaga As well, fourteen counties, municipal
districts and special areas find all or part ofrtheministrative boundaries within the planningar

Three Cities (Lacombe, Camrose, Wetaskiwin), 157 villages, 10 summer villages and 4 First
Nations Reserves (Pigeon Lake, Samson Cree, MariEameneskin, Louis Bull) also have management
jurisdiction within the planning area. As wellnamber of provincially designated parks and preigct
areas, including: 3 provincial parks, 4 recreati@maas, 11 crown reservations, 5 natural areaslan
ecological reserve are found within the plannirgpar Finally, Canadian Forces Base Wainwrighlsis a

located in the planning area.

! Estimated annual natural flows for the Battle River for the period of record 1912 - 2008.
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3.0 SUMMARY OF ISSUES CONSIDERED

The Approved Battle River Water Management Plais {ikan) was prepared with extensive public input,
focusing first on a Stakeholder Advisory Group epnesentatives from rural and urban municipalities,
First Nations, provincial and federal governmeagtjaulture, industry, stewardship communities and
private citizens. A complete listing of membergshad Stakeholder Advisory Group is provided in
Appendix 1. Common areas of concern that emergéddglthe planning process center on the need to
strike a balancdetween economic, social and environmental valdiesdo this, the Stakeholder
Advisory Group preferred to consider options tHate primary emphasis on the need to live withen th

carrying capacityof the watershed, and the need to improvehttadth of the aquatic ecosystem

3.1 Striking a Balance
Increasing pressure on available water supplyasegating an important management challenge for
residents, business, industry, First Nations, aode@Gment (Municipal, Provincial, Federal). With

limited available water supply in the planning andaen compared to other river basins in Albertal, am

expanding population, it is increasingly importtidt a balance be achieved between the need to
maintain a healthy aquatic ecosystem, a vibranmi@oy, and sustainable communities in the planning

area.

There is no correct answer when seeking to baléreceeeds of the economy, the aquatic environment,
and the social fabric of communities in the BaRleer Basin. Decision making requires all Albegda
make choices. Working with the Stakeholder AdwigBroup, the direction taken during the
development of this plan was to determine how Hiixy can be encouraged when making water use
decisions that promote a sustainable economy whiialtaneously building a culture of stewardshigtth
permeates through all sectors operating withirpthaning area. Thus, the overall objective of pien

is to improve the health of the aquatic ecosystdntevibalancing the needs of society.

Mapping out a path for establishing a balancedaaagr to water management in the planning area
required the Stakeholder Advisory Group and theggmwent of Alberta to:

* Respect the Master Agreement on Apportionment (969

* Respect existing water licence agreements;

* Fully understand and utilizes options availablearrtie Water Act;

* Fully understand and develop an approach to wadeagement operations that promotes a

healthy aquatic environment.
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3.2 Carrying Capacity

Albertans enjoy a high quality of life. To sustaiur quality of life often requires the import adads and
services that allow us to expand our populatiory®be the natural carrying capacity of the environtne
we live in. For example, the creation of regionatev lines, transmission of electricity and other
activities, all support a high quality of life, biatke us beyond the natural carrying capacity ef th

watershed while creating potential challenges eoareas.

Developing an approved water management plan taeép emphasis on living within the carrying
capacity of the watershed required the Stakehdldegrsory Group and the Government of Alberta to:
» Understand current and future water needs;
* Understand how water is used to support recre&tidayy, and in the future;

» Consider the role of sector specific water usecigfficy strategies.

3.3 Healthy Aquatic Ecosystems

TheWater Act(Section 1(h)) defines the aquatic environmerit athe component of the earth relating
to, living in, or located in or on water or the bamt shores of a water body, including but nottémaiito
all organic and inorganic matter, and living organ$ and their habitat, including fish habitat, dwelr

interacting natural systems.”

Prior to the development of this plan, questiorsualthe health of the aquatic ecosystem in thedatt
River Watershed were emerging (See for examples@limsen 1977). The Stakeholder Advisory Group
and the Government of Alberta recognize that hgatfuatic ecosystems need more than a reliable
supply of water. The Stakeholder Advisory Groakrmwledged early on that separating out water
management from watershed management is difficok;begets the other. Therefore, the Stakeholder

Advisory Group and the Government of Alberta sought

* Understand the health of the aquatic ecosystem;

* Understand the role of Instream Flow Needs in stpmpa healthy aquatic ecosystem;

» Consider the role of a water conservation objeais¢ool for supporting a healthy aquatic
ecosystem;

» Consider the role of flow restoration for improvitige health of the aquatic ecosystem.

13



To better understand the types of trade-offs thihbe made to find a balance between the needs of
society and the health of the aquatic ecosysteenGthvernment of Alberta commissioned several studie
that provided context to the issues consideredhéystakeholder Advisory Group. A summary of

information assembled is provided in section 4.¢haf plan.

4.0 SUMMARY OF INFORMATION ASSEMBLED

A wide range of technical information was assemialed considered during the development of
recommended options and strategies presentedtinrs®&D of this plan. A summary of information
assembled is divided into three components, inolpdiuman Use of WateHealth of the Aquatic
EcosystemandModeling The information provided is a summary of keyeatp of the research
completed. A full listing of additional studieschimformation assembled to support the developroént

this water management plan is provided in the bishphy (Section 7.0).

4.1 Human Use of Water

Fresh water is a limited and precious resourcehdrBattle River Basin water is critical to theeomic
and social wellbeing of its residents. During deeelopment of this plan, two separate water needs
assessments were completed to determine licended albpcations, actual use of water and to forecas

future uses.

41.1 Current Water Demand

Residents and businesses in the Battle River lomaim water from both surface and groundwater

sources. Under th&/ater Actthere are three ways a person can acquire thetagtivert and use water:

1. Household purposes: People owning or occupyind #thacent to surface water or

under which groundwater exists can use up to 12%@ mithout requiring a licence

2. Traditional agricultural use: Farmers owning lauacent to surface water or under

which groundwater exists can register to use WG2&0 ni/yr with priority based on
date when water is first used.
3. All other uses: A licence is required for all atliversions and the priority is based

on the date the complete application was received

14



Since 1935 the Government of Alberta has approeadiy 7,500 licences and registration authorizing
the use of surface water in the Battle River Badihese licences allow for the diversion of 751,837

of surface water (269% of mean annual flow). A mary of these allocations is provided in Table 4..1-

Table 4.1-1 Summary of Surface Water Allocation irthe Battle River Basin

No. of Gross Diversion | Licenced Actual Licenced
licences | (dant) Water Use | Water Use | Return Flow

(dan?) (dan?) (dan?)

Power Generation

_ ) 3 691,737 13,741 9,620 677,996
licences (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 7468 751,826 60,433 45,149 691,845

Three licences issued for thermal electric powaegation account for the vast majority of water
allocations in the Battle River watershed (92 %Jjater allocations for power generation are used for
cooling purposes, such that the return flow is \régh (98%). By ignoring licences issued for power
generation, the remaining surface water licencdgditional agricultural registrations allow gsos
diversions of 60,089 dahper year, or 21 per cent of the natural flow.celriced water use for surface
water licences and traditional agricultural registns totals approximately 46,692 daor 17 per cent
of the natural flow. However, consideration mostgiven to licenced water use for power generation
which totals approximately 13,471 danBy combining licenced water use for power getienawith
licenced water use for surface water licences aaditional agricultural users, approximately 60,433

dant (22%) of the mean natural flow can be consumebawit being returned to the Battle River.

Although water licence holders are permitted teedia volume of water specified under the terms and
conditions of the licence (licenced water use), ynaater licence holders actually use an amount of
water that is somewhat less than what is perm{detial use). In the Battle River Basin the défere
between licenced water use and actual water ukg 283 dam) shown in Table 4.1-1. This volume of

water (15,283 dafj, which is already permitted for use, may becotiggtde for transfer in accordance

15



with section 81, 82 and 83 of thi¢ater Actand is an important factor in the recommendatfesented

in section 5.0 of this plan.

4.1.2 Future Water Needs

Two separate water needs assessment studies wepéebed during this planning process. The firss wa
completed in 2005 and is an assessment of fututerweaeds for all sectors in the planning areae Th

second water needs assessment is specific to tee meeds of thiaskwacis Cree Nations

4.1.2.1 Battle River Basin Water Use Assessment and Projections

TheBattle River Basin Water Use Assessment and Piojexdtudy helped determined licenced water
allocations and actual use of water in the planairgg, and forecast future water use projections
(Watrecon 2005). The analysis focuses on eighbmvegter use sectors, applying three alternative
growth scenarios to forecast future water need#ding: base case (medium growth), low and high
growth scenarios. The assumptions used to estiftaie water use are presentedéble 4.1-2and are

based on current policies and trends within eactose

Table 4.1-2 Summary of Assumptions Used to Prediétnnual Changes in Surface Water Use by Sector

Sector Assumptions Base High Low

(medium | Growth Growth

growth)
Case
Municipal Use Water use is directly related to population +0.8% +1.2% +0.6%
growth
Stockwatering Livestock populations in middle and lower | +1.2% +2.0% +1.0%

basins will increase at historic rates but at half

this rate for the upper basin.

Irrigation No change from actual use in 2004 0.0% 0.0% 0.0%

Cooling(thermal power) | No change from actual use in 2004 0.0% 0.0% 0.0%

Qilfield Injection Use will decline as oilfields age and productiphn2.5% 0.0% -5.0%
declines

Other Industrial Continuation of past trends will result in +1.6% +2.0% +1.1%
additional demands of 300 daper decade

Wildlife/Recreation No change from actual use in 2004 0.0% 0.0% 0.0%

Water Management | No change from actual use in 2004 0.0% 0.0% 0.0%
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Overall, the key sectors driving future growthlie Battle River Basin are population growth in
municipalities (particularly in the upper basimypansion of livestock populations, and industriaveth
other than thermal power production and oilfielg:ation. It should be noted that in 2004 actualevat
use for oilfield injection amounted to two per cehexisting allocation and this is forecast tolaex

over time. Water use in all other sectors is ptedito remain relatively constant over the nexy@éars.
Based on the assumptionable 4.1-2 estimated future water use based on the basaumepiowth)
scenario is deemed the most feasible future saenatie specific water use estimates were based on

water use in 2004, and are summarizetaible 4.1-3.

Table 4.1-3 Current and Future Surface Water Usestimates in dant for the Battle River Basin:

2004 Licences and Registrations 2004 Actual Forecast Actual Use
Gross Allocation Licenced Use 2015 2030
Water Use

Municipal 14,215 3,713 1,352 1,513 1,711
Stock watering 4,432 4,432 4,432 5,135 6,288
Irrigation 12,216 10,508 9,960 9,960 9,960
Cooling 691,737 13,741 9,620 9,620 9,620
Injection 7,529 7,389 153 116 79
Other Industrial 844 794 794 955 1,195
Wildlife 17,838 17,100 16,540 16,540 16,540
Recreation 1,445 1,195 1,195 1,195 1,195
Water Management 1,559 1,103 1,103 1,103 1,103
TOTAL 751,815 59,975 45,149 46,137 47,691

The forecast indicates that surface water usefisa®d to increase by 988 daf®.2 %) by 2015 and by
2,540 dam (5.6 %) by 2030. These increases appear relativeall, but this is because there is
predicted to be no change in uses of water fagation, thermal power or wildlife, which collectlye

account for 80 per cent of actual water use in 2004

It should be noted that forecast use of surfacemgdes not include surface water used for domestic
purposes, which does not require a licence or teygpof water use. The forecasts also ignore tleeafis
surface water imported into the Battle River Bdsom other regions. At the present time about 1,183
dan? of water is imported from the Red Deer and NorbkKatchewan River basins for municipal water

use.
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4.1.2.2 Maskwacis Cree Nations Water Needs Assessment

Concerns raised by First Nations during the plagpirocess regarding water needs estimates lehe to t
completion of a second water needs assessmeribthised specifically on Maskwacis Cree Nations
water needs (Aquatic Resources Management, edhl)2 While the 2004 water needs estimates
presented in section 4.2.1.1 included on-resemst Rations population estimates using Statistics
Canada Census Data, the Maskwacis Cree Nations megds assessment uses INAC Indian Registry
Data for 2009, with an adjustment to include negisteies based on Bill-C3.

Based on 2009 population estimates from INAC 00Z0,people living on-reserve, three alternative
population growth scenarios (trend, linear and egptial) were calculated. The trend based projectio
extrapolates based on growth trends derived fravipus population data to project future population
estimates and is calculated egrrent population + average growth rateSimilarly, the linear projection
method extrapolates based on previous populatiomaes, but assumes future population will change

by the same number of people annually and is caledilascurrent population + average population
change Finally, the exponential growth scenario assuthasthe population will change by the same
percentage each year, but is calculated@sent population + (current population * Avera@&owth

Rate). The study used three alternative annual grovi#srh.5 percent, 2.8% percent and 3.5% percent to

calculate the exponential growth scenario. Amamny of the population estimates are provide@aibie
4.1-4.

Table 4.1-4 Summary of Maskwacis Population Proj¢ions (on-reserve)

Exponential
Scenario: Trend Linear Low Medium High
2009 (Current) 10,071 10,071 10,071 10,071 10,071
2019 (10 years) 12,227 11,894 12,451 13,551 14,564
2034 (25 years) 15,278 14,628 17,236 21,167 25,364
2059 (50 years) 20,345 19,185 30,189 44,603 64,234

While the trend (20,345 people) and linear (19,fi88ple) population estimate methodologies yielded
fairly similar population estimates, the expondrgi@wth scenarios yielded populations estimatesHe
medium (44,603 people) and high growth (64,238 [@aeenarios that were more than double the
estimates from the first two methodologies wherkiog 50 years into the future. However, exponéntia
growth rate estimates should only be used for dbam forecasts because the population change

eventually exceeds the carrying capacity of theroamity; suggesting the 50 year growth rate is less
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reliable. Although each methodology has its litnitas, the medium exponential growth calculatiorswa

deemed by Maskwacis Cree Nations to be the mosibfeaoption for estimating future water needs.
The assessment next determined current annual dyva@ter and surface water demands based on five
major use categories, including: residential; indaécommercial/institutional/recreational; ceremw;

agriculture; and finally supply system pipe loss&he estimates are providedTiable 4.1-5

Table 4.1-5 Current Average Annual Water Demand (p-reserve)

Nation Average Demand (dam3/year)
Residential ICIR Ceremonial | Pipe Losses| Agriculture Total
Ermineskin Cree 229 50 3 46 3 331
Louis Bull 116 25 2 24 3 170
Montana 53 12 1 11 1 78
Samson Cree 448 97 5 92 11 653
Total 846 184 11 173 18 1,232

Overall, the key sector driving water use preseatiiMaskwacis Cree Nations lands is residential use

with almost 850 dafof water demand annually. Second highest densfrdm the

industrial/commercial/institutional/recreationaC(R) sector (184 dafjy which is comparable to pipe

losses at 173 dain To calculate future water needs study authseslimedium exponential growth

calculation presented rable4.1-4 and current water use estimategaine4.1-5 to project future water

needs 10, 25 and 50 years into the future. Fuvater need estimates are presentethbie 4.1-6

Table 4.1-6 Current and Future Water Use estimateis dam? for Maskwacis Cree Nations (on-reserve

population) based on medium exponential growth foreasts:

Year Ermineskin | Louis Bull Montana Samson Cree | Combined Total
Cree
2009 (Current) 331 170 78 653 1,232
2019 (10 years) 454 234 178 860 2,726
2034 (25 years) 728 381 233 1,302 3,644
2059 (50 years) 1,608 858 399 2,604 6,469
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The forecast suggests that water use is expeciadrense by 1,494 ddrt221 per cent) by 2019 and by
2,412 darm (295 per cent) over the next 25 years. It shbeldioted that the water use estimates for
Maskwacis Cree Nations does not separate grourat aadl surface water estimates, while the 2004
study does make this distinction. Given the linnitas of the exponential growth scenario for longga
forecasts, the 25 year water needs projection6gf3gdam was considered when developing the

recommended options and strategies in Section 6.0.

4.1.3 Assessment of Existing Water Licences

Section 55 of the Water Act includes provisionstfar assessment, suspension and cancellation of
existing water licences. The Stakeholder Advigergup recommended Alberta Environment review
existing licences in accordance with section 5thefWater Act prior to finalizing their
recommendations. The purpose of the review ideatify any potential water that can be returnethé&o
aguatic ecosystem as a result of cancellationseri¢es not in good standing, and to assess current
standing of licences in the basin for the purpdssnabling transfers, in accordance with section8&1.
and 83 of the Water Act. The review, completed0a1, included 330 licences, equivalent to 95 pet c
of the total volume of water allocated in the Baffliver Basin. Table 4.1-7 presents the prelinyinar
results of the licence review.

Table 4.1-7 Preliminary Results of Water Licences Subject to Réew

Gross Licenced  Number of No. of No. of Potential
Allocation Water Licences Licences not in Licences Water
(dam") Use requiring compliance Possibly Savings

(dan?) Amendment  with Water Subjectto  (dant)
Use Reporting Cancellation

Municipal 14,215 3,713 3 2 - -
Stockwatering 4,432 4,432 1 3 2 18
Irrigation 12,216 10,508 15 59 5 250
Cooling 691,737 13,741 1 - - -
Injection 7,529 7,389 2 - 4 4943
Other 844 794 1 3 1 16
Industrial

Wildlife 17,838 17,100 6 4 1 11
Recreation 1,445 1,195 - 7 1 110
Water 1,559 1,103 2 3 - -
Management

TOTAL 751,815 59,975 31 81 14 5,348
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The license review identified 31 licenses that meguire amendments to purpose and/or allocation,
while 81 licences are currently not in compliandthwvater use reporting conditions specified in the
licence. As well, 52 licences were flagged foritiddal investigation because they may not have the
works in place to divert water. Pending the resoftadditional follow-up these licences may bejacib
to cancellation. Finally, a total of 14 licencesresidentified as being subject to immediate caaieh.
Follow-up with these licences resulted in the catien of five licences, accounting for a total4986

dan? of water.

4.1.4 Water Management Infrastructure

An inventory and description of water control stures and their operation was completed to undeasta
how water management infrastructure in the plananeg is currently operated and what the limitation
and opportunities for improvement to water operaimight be. Within the planning area there are ove
100 structures that regulate the movement of waddithese, there are 10 major regulated lakes and

reservoirs. The locations of these structureslosn inTable 4.1-1

Ribstone Creek Complex
Lyseng Reservoir Weir

Coal Lake Weir Wainwright Water Supply Weir

Pi Lake Wei
‘geon Lake Yelr Driedmeat Lake Dam
\ A
A
= A

Bearhill Lake Weir

Whelp Coulee Weir . .
Ribstone Lake Weir

Forestberg Reservoir Weir

Water Management Infrastructure in the Battle River Basin

A Major Dams [ Battle River Watershed
Minor Dams [ First Nations
B CF.B. Wainwright

Figure 4.1-1 Water Management Infrastructure Projects in the Battle River Basin
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A description of each major structure is provided able 4.1-8. Missing from the table are water
management infrastructure projects operated by ®uckimited Canada (DUC). There are over 100
licensed wetland projects in the Battle River Basinluding 27 structures in the Ribstone Creelaar&
variety of structures are used to create wetlaamis backflood hay meadows for agriculture and habit
improvement. These wetland creation projects atdp trecharge groundwater and augment river and

creek flows during low flow periods. There are nd®structures on the main stem of the Battle River.

Table 4.1-8 Description of Major Water Managemeninfrastructure in the Battle River Basin

Location Description

Pigeon Lake Narrow stop log system with hand removal requir&tie sill elevation is 849.80 m. The
fishway elevation is 849.65 m. Weir is operatedn@intain full supply level of 849.95

m.

Coal Lake An 8.2 m high earthen dam on PipestoeelCr Spillway crest of 22.9 mand a 0.9 m
diameter slide gate that allows for riparian flowAlthough riparian gate is set
approximately 3.6 m below full supply level (FSHaw through this gate is limited to
the upper 1.5 m of the reservoir due to siltatibthe inlet channel.

Spillway full supply level is 702.9 m, and emerggowerflow level 705.6 m, dam cres

elevation 705.9m.

Used to store water for flow augmentation on th&l8&iver and to provide water

supply for the City of Wetaskiwin.

Driedmeat Lake Fixed elevation structure made eéshiling, with an elevation of 684.58 m, with a

variable crest stop-log fish ladder allowing thewvaltion to be lowered to 682.75 m.

Original operations required hand removal of stags| Minimal riparian flow was

directed through the Denil fishway to 0.15 m befol/supply level.

Weir is used primarily for stable water supply foe City of Camrose. Structure was
rehabilitated in 2010. Additional information belo

Ribstone Lake DUC operates this structure; oparatiguires hand removal of stop logs. Normally,
DUC operates the lake at 0.15 m above FSL in esuiiyng then draws down in April or
May to promote backflood irrigation in the downstne floodplain through an additional

27 structures licensed to DUC.
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Ribstone Creek - Box weir with 2 — 1.4 m diametamragated steel pipe and stop log
bay. Although licensed to Alberta Environment gheject is operated by DUC by

agreement.

Forestburg

Reservoir

Weir crest elevation is 668.64 m, but raised to.B59n with gates installed in 1989.
Gates are not able to resist ice forces; therefoeey fall gates are opened to drop

reservoir level to the spillway crest. Gates dosed in April for open water season.

Operation of the dam is based on a spillway desigoeelease a base flow. When

inflow to reservoir is greater then 0.143/sn the downstream release flow must be 0.

m®s. When inflow is less than 0.142/g) the downstream release flow must be 0.057

m’/s. The dam physically can’t release any more mtatn this, unless it is spilling over

the top of the dam during high flows.

142

Betty Lake

Operated by C.F.B. Wainwright, raw wasgpumped from the Battle River into Betty

Lake as water storage for Town of Wainwright.

Bearhills Lake

Bearhills Lake Drainage District ogies a sheet pile weir with a 0.8 m deep stop log

bay. Project provides stabilization of Bearhilkske level at 787.91 m.

Lyseng Reservoir

Imperial Oil Resources Ltd. cargrd a 3 m high dam and outlet control on Lyseng
Reservoir. Project originally built by Imperial @ store water for well injection, but
then transferred to DUC in 1994.

Whelp Coulee

Lacombe County operates a diversian et canal, outlet control, and dam on Whelp

Coulee. Project supplies domestic water to 30 $asauthwest of the City of Lacombe

With few specific operating plans in place, theralleapproach to the operation of water management

infrastructure in the planning area can be chariaet as being limited to an "as required" basie dne

exception is the 2010 rehabilitation of the weiDatedmeat Lake. As part of the rehabilitation of

Driedmeat Lake weir, Alberta Environment Water Mgeraent Operations (WMO) has committed to an

operations plan for Driedmeat Lake (the operatjgas):

1) When Driedmeat Lake water level is at or above Minin Operating Level (684.27 meters) and

below the stabilized water level (685.2 meters,riparian release shall ensure the following

minimum downstream releases:

a) During the months of November to March, the lesé&.71 ni/s or inflow minus

Camrose’s current allocation (3084 daaverage flow of 0.1 ifs);

b) During the months of April to October, the lesskt @2 ni/s or inflow minus Camrose’s
current allocation (3084 ddpaverage flow of 0.1/s), but not less then 0.28%s
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2) When Driedmeat Lake is below Minimum Operating LUg684.27 meters), there will be no
release, except via the riparian gate there withteelease, except via the riparian gate with
minimum flows of 0.28 riis.

The operations plan is not based on the achieveaf¢hé recommended instream flow needs. However,
the improvement to downstream flow is anticipatetdve a positive impact on downstream aquatic and

riparian habitat, as well as improvements in wagaurity for downstream water licenses.

4.2 Health of the Aquatic Ecosystem

A healthy aquatic ecosystem is sustainable antiemtsio stress, and is able to maintain its edgolg
structure and function over time and in a mann®ilar to the natural (undisturbed) ecosystems ef th
regions past. Moreover, a healthy aquatic ecosyhges the ability to recover from disturbance, whil
continuing to meet the needs of society. The Gawent of Alberta, during the development of thispla
reviewed historical studies and commissioned neeaech to assess the health of the aquatic ecosyste
and determine instream flow needs for the BattleRi Aninstream Flow Incremental Methodology
Scoping StudyAMEC 2004) was completed in 2004 and documenrdgsifip information pertaining to
hydrology, fisheries, riparian vegetation, watealgy and channel geomorphology. Where data gaps

exist, additional research was completed.

4.2.1 Hydrology

Natural flow is that quantity of water that wouldve been recorded under natural conditions prior to
human interference, or anthropogenic impacts. fdhflows are calculated using the project deptetio
method, where surface water withdrawals withinliasin’s effective drainage area are added to the

recorded flows to naturalize them.

Natural flow calculations for the Battle River haween completed several times (Figliuzzi 1983; DeBo
1986; MPE 2004; Chamulak 2008; Optimal Solutiors. [2010). Figure 4.2-shows the resulting natural

flow datasets covers the period of record 19126820
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Figure 4.2-2 Naturalized Flows in the Battle Riverl912 - 2008

During the period of record maximum annual nattloal's occurred in 1974 at 1,282,252 daand
minimum annual natural flows of 52,893 damcurred in 1930. Mean annual natural flows okiera6
year record are 279,235 dam

422 Fisheries

An Index of Biological Integrity (IBI) is a multi-etric index reflecting important components of an
ecosystem developed through bio-surveys, whichredade such factors as land-use, water quality and
fisheries abundance and composition (Stevens andd@lp2008). In the Battle River Basin, a fishsbd
IBI metric was developed as a tool for monitorimgl @valuating ecological conditions of the BattleeR
without being confounded by natural factors suchtesam size (Stevens and Council, 2008).
Essentially, the IBI metric simplifies numeroudhigsies components such as % top predators, %
generalists, catch per unit effort, etc. into a hanranging between 1 and 5 for the Battle Riv@ther
environmental variables (e.g., water quality, laisé; instream measurements) can then be evalgated t

determine what influenced the IBI score and whisgot$ may be mitigated.

Fish communities and water quality were samplealtatal of 80 sites along the Battle River in 260@l
2007, representing the majority of the river, andering all major land-uses and flow regimes (Steve
and Council, 2008). The study assessed three méspecies richness, percent omnivores and percent

carnivores).
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The first step in the assessment was to build figf the fish community based on historical fsies

data collected in the basin. Significant fishedata exists for the Battle River dating back ® 1970s

(Christiensen 1977). In total, nineteen fish specepresenting nine families have been identifidde

Battle River (Christensen 1977).
(1977) and Environmental Management Associates)198

Table 4.2-1 mamizes fish species identified based on Christiens

Table 4.2-1 Species and Relative Abundance of Fiflound in the Battle River 1985 — 2007

Common Relative Abundance
Name Scientific Name Family
1985 2007
Burbot Lota lota Gadidae Common in some | Collapsed
areas (Pigeon and | populations in some
Battle Lake) areas (Pigeon and
Battle Lake)
Lake Whitefish | Coregonus Salmonoida Abundant in Abundant in
clupeaformis restricted areas restricted areas
(Pigeon and Battle | (Pigeon and Battle
Lake) Lake)
Goldeye Hiodon alosides Common Rare
Mooneye Hiodon tergisus Hiodontidae Rare Rare, may be
extirpated
Northern Pike Esox lucius Esocidae Abundant Common,
populations appear
to be declining
Yellow Perch Perca flavescens Rare (Forestberg Rare (Forestberg
Resevoir) Resevoir): common
Pigeon and Battle
Lake
Walleye Stizostedion vitreum Percidae Abundant Abundant
vitreum downstream of downstream of
Forestberg, some Forestberg, some
upstream upstream
lowa darter Etheostoma exile Common in some Common in some

areas (Forestberg

Reservoir)

areas (Forestberg

Reservoir)
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Emerald Shiner | Notropis atherninoides rare rare
Fathead Minnow| Pimephales promelas Abundant Abundant
Lake Chub Couesius plumbeus Abundant Abundant
Longnose Dace | Rhinichthys cataractae Cypinidae Abundant Abundant
Spottail Shiner | Notropis hudsonius Abundant Abundant
Trout-perch Percopsis Percopsidae Common in restrictedCommon in

omniscomaycus areas restricted areas
Brook Culea inconstans Gaesterosteidae Common Common
Stickleback
Longnose Suckef Catostomus catostomus Abundant Abundant
Quillback Carpiodes cyprinus Rare Rare, may be

extirpated
Shorthead Moxostoma . Common Common
_ Catostomidae

Redhorse macrolepidotum
White Sucker Catostomus Abundant Abundant

commersoni

Of the nineteen fish species known to have liveth@Battle River until the 1980s, fourteen speaies

still present, with only 6 species in abundancéth® species caught during the study, white sucker

(49%), Longnose Dace (15.8%), Lake Chub (11.5%),Marthern Pike (9.8%) were the most abundant.

As a result, the fish biodiversity score for thet®aRiver was 42%, where a score of 100% would

represent natural population structure, functiom, &xonomic integrity.

Of the three metrics (species richness, percentvares and percent carnivores) selected from tingyst

to represent the fish-based IBI, it was found tiatier quality index, percent upriver cropland cover

(within 10km) and road density in the basin wetioal parameters in predicting IBI scores.

Particularly, it was theorized that road densitynmdluence the integrity of fish populations (j.e.
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reduced species richness and percent carnivoresigin contamination, pollution, hydrologic altecetj
fragmentation and elimination of nursery habitat] ¢hat the roads in themselves may be symptoroftic
larger anthropogenic effects (i.e., more roads mgapater cumulative human footprint; Stevens and
Council, 2008).

4.2.3 Riparian Areas

Riparian areas are considered a component of thetiagenvironment as defined in tidater Actand
Framework for Water Management PlanninBegradation of riparian areas within the BaRleer was
first noticed as earlier as 1977 (Christiansen L9727more recent aerial photo interpretation ejserc
subjectively compared photos from 1963 and 1998l¢st:30,000) to determine general trends in
riparian vegetation cover in the Battle River otrer 35 year period (AMEC Earth and Environmental
2004). A second study used aerial videographgsess the health of riparian areas along the Battle
River (Teichreb and Walker 2008).

4.2.3.1 Aerial Photo Interpretation

Aerial photo interpretation (scale 1:30,000) coregaphotos from 1963 and 1998 (AMEC 2004). The
comparison assessed riparian vegetation within 1®@0matural stream banks, and is based on reaches
identified by Christiansen (1977). Sites were Bsiee alteration of the landscape outside the 100m

assessment buffer are also noted. Findings by ra@cprovided iffable 4.1-12.

Table 4.2-2Results of Air Photo interpretation (scale 1:30,000comparing
photos from 1963 and 1998, delineated by reach.

Reach 5: (Battle Riparian vegetation observations made in 1998 sidbis reach is the most ‘intact’,
Lake to Ponoka) having the most riparian vegetation when comparitid tive other reaches, although

riparian vegetation has been drastically reduckdive to the 1963 photos.

17

Reach 4: (Ponoka | Reviewing photos from 1963, very little ripariange¢ation was observed. Thirty five

to Driedmeat Lake) | years later a small amount of what was remainitey 4063 had been removed.

Reach 3: Much of the upland vegetation in this reach wasaay removed, although the areas
(Driedmeat Lake within 100 — 300 metres of the stream course reethiglatively intact. This
outlet to Donalda observation may be attributed to the extensive ae@that may render the land less

Bridge) useful for agriculture.

Reach 2:(Donalda | Extensive reductions in the riparian vegetatiorhtaatjacent to the bank and upland

Bridge to Alliance) | from the channel occurred prior to 1963. By 199&rian vegetation near the

riverbank was similar to observation made in 1968 new locations being cleared
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right to the riverbank.

Reach 1(Alliance
to North
Saskatchewan

River)

adjacent to the river

By 1963 extensive riparian zone depletion occua®d result of agricultural land
clearing with much of the upland area being utdifer agriculture. In 1998, land

clearing was more extensive, reaching right toriverbank, with riparian areas

bank becoming narrower thbatwas observed in 1963.

Air photo interpretation shows a riparian enviromtngnat was already in decline by 1963, with addil

degradation over the intervening 35 year period.

4.2.3.2 Aerial Videography

Aerial videography was collected for the Battle €&iin August 2007 during a 5.5 hour flight, coverin

approximately 234 kilometers of the Battle Riveeithreb and Walker 2008). The videography was

later used to assess the health and integrityafian areas by applying a Good, Fair, Poor assegsoh

both the left and right banks. Table 4.2-3 prosidesummary of the videography assessments.

Table 4.2-3 Results of Videography Assessment of Riparian Vegaion, delineated by reach.

Location Rating
Battle Lake: Good = 82% Fair=12% Poor = 6%
Reach 1: (Battle Lake to 7.9 km west of Left Bank: Good =8% Fair=16% Poor =76%
Ponoka) Right Bank: Good =23% Fair=21% Poor=56%

Reach 2:(7.9 km west of Ponoka to 5.0 km

south west of Gwynn —total distance 86.6 kinRight Bank: Good = 43%

Left Bank: Good = 34% Fair = 15% Poor =51%

Fair = 21% Poor = 43%

Reach 3:(5.0 km south west of Gwynn to 9.
km upstream of HWY 53 Bridge west of
Forestburg — total distance 67.2km)

4L eft Bank: Good = 22%
Right Bank: Good = 25%

Fair = 10% Poor = 68%
Fair = 11% Poor = 64%

Reach 4: (9.4 km upstream of HWY 53
Bridge west of Forestburg to 10 km south o

Hardisty

Left Bank: Good = 40%
Right Bank: Good = 61%

Fair = 17%
Fair=17%

Poor = 43%
Poor =22%

Reach 5: (10 km south of Hardisty to HWY
41 bridge 19.2 km north of Wainwright — tot
distance 80.7 km)

Left Bank: Good = 24%
alRight Bank: Good = 46%

Fair = 30% Poor = 48%
Fair = 29% Poor = 25%
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Reach 6(HWY 41 bridge 19.2 km north of | Left Bank: Good =43% Fair = 18% Poor = 39%
Wainwright to Alberta/Sask Border): Right Bank: Good =56% Fair = 15% Poor = 29%

The percentages shown indicate what proportiorach section received an overall health score ofdGoo
Fair, or Poor. On average, 38% of the ripariansaessessed on Battle River were rated as goodihealt

18% as fair/moderately impaired and 44% as podifignpaired in 2007

4.2.4 Water Quality

Water quality parameters of key importance aredltbat have the potential (in minimal amounts) to
cause undesirable or even unacceptable changes realth of the aquatic ecosystem (AMEC 2004).
Key water quality parameters include dissolved exygphosphorus, nitrogen, Chlorophyll, metals/semi-
metals/metalloids, organic groups, specific org@naups, organic carbon and dissolved ionic
substances. These water quality parameters dnagsebest illustrated through the annual assessrhent
river water quality at two Long-Term River NetwdikTRN) Sites found on the Battle River, including
the Battle River at Highway 53 and Battle RiveDaedmeat Lake. The most current water qualities
testing data available at LTRN locations for thetBzRiver is for 2007-08 and 2008-09. Index seore
are presented ihable 4.2-4 summarized using the overall River Water Quafijex and three sub-

indices, including Bacterial Index, Nutrient Indexd Pesticides Index.

Table 4.2-4 Water Quality Index Results: 2008-2@

Sub-Index Values Overall Index
Location Metals Nutrients Bacteria Pesticides | (average)
Hwy 53 a0 72 93 72
Driedmeat Lake 91 100 78 75
Index Ratings

Excellent Good Fair Marginal
96-100 81-95 66-80 45-65

Table 4.2-5 Water Quality Index Results: 2007-2@)

Sub-Index Values Overall Index
Location Metals Nutrients Bacteria Pesticides | (average)
Hwy 53 97 60 71 83 78
Driedmeat Lake 92 46 91 64 73
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Monitoring data gathered at LTRN sites and subseigieta information represents conditions upstream
and downstream of the sites. For both LTRN locetj@n overall rating dhir, meaning federal and
provincial guidelines for metals, nutrients, baieteand pesticides were sometimes exceeded by @teder
amounts, with water quality occasionally deparfirogn desirable levels. Nutrients pose a significan
water quality management challenge in the BattieeRiwith nutrient levels receiving a rating of
marginalin 2007/08 angboor in 2008/09. Amarginalrating means that guidelines are often exceeded,
sometimes by large amounts, with water qualityrofteparting from desirable levels.plor rating
indicates that guidelines are almost always exakbgldarge amounts, and that water quality is imgzhi

and well below desirable levels.

More detailed assessments of water quality wereampleted in 2004-05 for eleven stations alomg th
Battle River (Figure 4.2-2). Results of an assesgraf compliance with surface water quality guiioes
for 2004-05 are presented in Figure 4.2-2 SurfaeéeVWQuality Sampling Locations, Dec 2004 — Oct
2005.

Figure 4.2-2 Surface Water Quality Sampling Locatias, Dec 2004 — Oct 2005.
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Table 4.2-6 Compliance with Surface Water Quality Guidelines, [@c 2004-Oct 2005

Station Number

Parameter | Guideline

Total Aguatic life (0.05

Phosphorus mg/L)

Total Nitrogen | Aquatic life
(1 mg/L)

Total Aquatic life (calc.)

ammonia

Nitrite Aquatic life (0.06 0 0 22 11 0 0 0 0 0 0 0
mg/L)

Fecal Irrigation (100 # /ml) | 22 27 10 0 0 30 0 30 40 20 10

Coliforms

Fecal Recreation 10 0 0 0 0 20 10 10 0 10 10

Coliforms (200 # /ml)

Dissolved Aquatic life (>5.0 0 18 30 10 27 40 30 0 20 30 30

Oxygen mg/L)

pH Aquatic life (0.06 0 0 40 40 27 10 0 0 0 0
N

- Canadian Water Quality Guidelines Exceeded morne 586 of the time

Canadian Water Quality Guidelines Exceeded legs 5086 of the time

Canadian Water Quality Guidelines never Exceeded

Based on available water quality data, total phoshis likely the main parameter forming the b&sis
degraded water quality in the Battle River. Higtat phosphorus concentrations contribute to exeess
algal growth with corresponding increases in digsloxygen levels, with exceedence being observed
frequently throughout the sample period. More galhe the Battle River is fairly typical of oth@rairie
fed river systems in that it sees increased demiandkealing with anthropogenic wastes. For exampl
pH levels and fecal coliform counts sometimes edapedelines. The end result is an impaired abilit

for the river to support a diversity of aquatielgenerally associated with a healthy aquatic exstesy.

4.2.5 Channel Geomorphology

Flows for channel maintenance are required to rmsir@nd promote a healthy aquatic ecosystem.
AMEC Earth and Environmental (2004) determinedréguired annual duration of channel maintenance

discharge, which is the number of days minimumttisge is required to maintain channel form in its
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current state. Three sites where bridges areddosére used to calculate maintenance discharge

requirements. Table 4.2-7 described the sites:

Table 4.2-7 Bridge File and WSC Gauge Information

Bridge File Gauge Number Gauge Name Drainage Area
Number (km?)

278 05FA001 Battle River near Ponoka 1830

1062 05FC001 Battle River near Forestburg 7680

233 05FE004 Battle River near Saskatchewan Border 480@

For each bridge location, average channel slopesgat@mated from the channel profile. A relationship
was then developed between average depth, discaadgghields number, which for this study was
estimated at 0.045 (particle size was assumed 10-b2 mm range (fine sands)), to calculate channel
maintenance discharge.

Table4.2-8describes the calculated channel maintenancealiges volumes for the three sites.

Table 4.2-8 Calculated Channel Maintenance Dischges

Bridge File Number Channel Maintenance Discharge (rfis)
278 2.2
1062 1.8
233 3.2

Channel Maintenance Flow durations necessary tataiaiexisting channel geomorphology at the three
sites was also calculated. Using recorded daiky filata for Water Survey of Canada gauges, and the
number of days discharge was greater than chareiatenance discharge, calculated in

Table4.2-8 the average number of days flow durations exatéue Channel Maintenance Flow
durations for each station (Method 1) were estichat!MEC then calculated a flow duration curve
(Method 2) based on daily discharge data. FinAIMEC calculated a flow duration curve (method 3)
for mean monthly natural flow data. The resultespnted as the number of days when flows areagreat

than channel maintenance discharge, are provid&dbte 4.2-9.
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Table 4.2-9 Average Annual Duration of Discharge

Bridge File | Method 1 Method 2 Method 3
Number Average from recorded | Recorded daily flow Mean natural monthly flow
daily hydrographs duration curve duration curve
278 92 88 84
1062 129 190 135
233 166 168 172

There is consistency between method 1 and methodtBe estimated duration of channel maintenance
discharges for each bridge site, although methsulggests some discrepancy exists based on daily flo
calculations. Stolte and Herrington (1980) notednges in the hydrologic function of the Battle &iv
upstream of Ponoka when comparing the period ardet914-1930 and 1967- 1976. Stolte and
Herrington’s observations may account for the ckanglaily flow duration (method 2). AMEC (2004)
argues that the changes in hydrologic function iegkby Stolte and Herrington are due in part to
increasing water withdrawals in that reach. Hosvestreamside vegetation also plays an importdat r
in maintaining hydrologic function and stream chelsr{Jasckson et al. 1987; Mahoney and Rood 1993;
Schmidt and Potyondy 2004) and likely is a compdangéactor in changes observed by Stolte and

Herrington.

4.3 Instream Flow Needs Determination

Generally, "instream flow" is the amount of watlemfing in a stream or river at any given time. tesim
flows vary widely due to season, snowmelt, rainfatid temperature; and can also vary due to végetat
cover, characteristics of the soil and geology, txedamount of water moving through the soil
(groundwater) that feeds the stream or river. #sisg instream flow needs (IFN) requires the use of
scientific information on water quality, fisherigfarian areas and channel maintenance, desdribed
section 4.2, to identify an IFN recommendation.IBN recommendation is scientifically defensible and
identifies the amount of water necessary to aftbedaquatic ecosystem a degree of protection that

maintains a viable aquatic ecosystem.

IFN estimations for the Battle River conducted @92 use flow records for the period of record 1&i2
2001 from four stations (Paul and Locke 2005). @&imates are based on natural flow duration aurve
used to determine: (1) amstantaneous reduction in natural flowhich is the allowable diversion of
water relative to natural, and (@gosystem base flpwhich is a threshold value below which any

reduction in flow should not occur.
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Based on detailed modelling of fish habitat in §wmth Saskatchewan River Basin (SSRB), values for
instantaneous reduction and ecosystem base flothddBattle River were estimated as 15% reduction i
natural flow at any timerovidedflow remains greater than the 80% exceedence yumed the 15/80
rule). No diversion of water should reduce floldwe80% exceedence. These values are expected to

maintain the long-term viability of aquatic commiies.

An assessment of estimated natural flow, curremt ind instream flow needs for the Battle River was
completed for four reaches, including stations 406 108, located above Forestburg Reservoir, and
stations 109 and 110, located below Forestburgreise Monthly flow duration curves developed for
each station showed substantial differences aboddalow the Forestburg Reservoir. Thus, subséquen

IFN estimations are split between the two reaches.

4.3.1 IFN Determination Upstream of Forestburg Reservoir

Monthly flow duration is the probability of obseng a flow exceeding a particular value. Flow dorat
curves for Battle River upstream of Forestburg Reseincluding stations 106 and 108 are preseined
Figure 4.3-1. Channel 108 station is located alknrestburg Reservoir but below Driedmeat Lake.
Black lines are for natural flow, green lines foe iFN recommendation (15/80 rule) and red lines ar

observed flow. Scales are constant among graghthardashed lines are drawn at s
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Figure 4.3-1 Monthly Flow Duration Curves for Chanrel 108 Station
using flow records for the period of record 1912-201

Flow duration curves show a clear pattern of stemgring spring run-off (April and May) followed by
release in the remaining months. During April daly, actual flows are below natural except for
infrequent high-flow events. For remaining monthater stored during spring run-off is releasedehbg
augmenting flow above natural. Even for monthsmew is low (September to February), or dry

years, upstream storage is sufficient to maintaw tonditions above natural.
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Table 4.3-1shows the predicted effect of an IFMWftegime compared to current conditions, and
contrasted against natural conditions for the dvbealth of the aquatic ecosystem, as well as key

parameters of Water Quality, Fisheries, Ripariawd, @hannel Maintenance.

Table 4.3-1 Estimated Effect of River flow on Aquic Ecosystems from

Channels 106 and 108 above Forestburg Reservoir

*
|

Natural Flow Instream Flow Need Current Conditions

Aquatic Natural Populations, habitat;
Ecosystem and ecosystem functions are

maintained at natural levels.

Water Quality Naturally occurring levels of Nutrient guidelines are almost
water quality. However, always exceeded year round,
desired levels of water oxygen guidelines not met during
quality may not be met due winter ice covered periods.
to current and historic
loading. Greater than natur:
flow required to meet desire|
levels.

Fisheries Fish populations are at Viability of sensitive populations

natural levels. Natural threatened. Detectable changeqdin
population structure, population structure and functior
function, and taxonomic for most species, but viability

integrity preserved. maintained. Some change in

natural community composition.
Riparian Natural rates of riparian

regeneration and growth

occur. Natural vegetation

community supported by

flow regime. Riparian

condition may be affected by

land-use activities.
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Channel Sediment transport balance(

Maintenance to maintain natural channel

shape and meandering

process.

Table 4.1-1 shows the Battle River having deviditech natural conditions. For example, actual
(recorded) flows upstream of Forestburg Reserveibalieved to have contributed to degraded fish
community health. The predicted impact of an IFddad flow regime is an improved ability to support
all processes key to the long term sustainabilithe aquatic ecosystem, and recruitment in ripaaiga
specifically. Water quality and fish communitythalugh still impacted when compared with natural

conditions, are also predicted to improve.

4.3.2 IFN Determination downstream of Forestburg Reservoir

Flow duration curves are the probability of obsegva flow exceeding a particular value. Flow diorat
curves for Battle River downstream of ForestburgdReoir including stations 109 and 110 are presente
in Figure 4.3-2. Black lines are for natural flogveen lines for the IFN recommendation (15/80)rated
red lines are actual (i.e., observed) flow. Scatesconstant among graphs and the dashed lines are
drawn at 1 ifs™.
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Figure 4.3-2 Monthly Flow Duration curves for Chamel 110

using flow records for the period of record 1912-201

Flow duration curves downstream of Forestburg Reseshow a similar pattern of storage during April
run-off followed by release through the remainingntins (Figure 4.3-2). However, in contrast to the
upstream reaches, upstream storage no longer maifitav during dry years as actual flow drops well
below natural during March, April, May, June, Julyygust and September. For instance, the 80%
exceedence flow for March that occurs naturall§.#2 nis*, this contrasts with the actual 80%
exceedence flow for March of 0°st. In other words, on average, flow stops in Masehry 1 out of 5

years, whereas some flow should occur naturally.
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Table 4.3-2 Estimated Effect of Riverflow on Aquat Ecosystems from the Battle River below
Forestburg (channels 109 and 110)

Moderate

Aquatic
Ecosystem

Water Quality

Fisheries

Riparian

Channel

Maintenance

Natural Flow Instream Flow Need
Natural Populations, habitat;
and ecosystem functions ar¢
maintained at natural levels.
Naturally occurring levels of
water quality. However,
desired levels of water
quality may not be met due
to current and historic
loading. Greater than natur:
flow required to meet desire|
levels.

Fish populations are at
natural levels. Natural
population structure,
function, and taxonomic

integrity preserved.

Natural rates of riparian
regeneration and growth
occur. Natural vegetation
community supported by
flow regime. Riparian
condition may be affected by

land-use activities.

Sediment transport balance(
to maintain natural channel
shape and meandering

process.

Current Conditions

Nutrient guidelines are almost
always exceeded year round,
oxygen guidelines not met during

winter ice covered periods.
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Table 4.3-2 shows the predicted effect of an IFiWftegime downstream of Forestburg Reservoir
compared to current conditions, and contrastechagaatural conditions for the overall health @ th
aguatic ecosystem. Assuming the IFN determinatias applied to all downstream licences, including
those for power generation, the IFN determinatardbwnstream of Forestburg is predicted to return
flow to near natural conditions, improve water éyabnd provide conditions necessary for the Vigbi
of native fish populations. Moreover, (using theng assumption) it is predicted that the propoEéd |

would support all processes key to long-term snatality of the aquatic ecosystem.

4.4 Modeling Risks to Licence Holders

The Water Resource Management Model (WRMM) is aprdger modeling tool used to simulate
different flow regimes in a river system, with et basin being the fundamental unit of study. It
computes a steady state water balance over a sedyemiod of user-defined timesteps, which are

multiples of one day (i.e. the minimum timesteprne day).

For each timestep the water balance is calculateddordance with allocation priorities set by uiser.
These priorities are specified by a penalty pojpstem and a Linear Programming algorithm is used to
minimize the overall system penalty. This "allooatevery timestep" feature uniquely empowers the
modelling of water supply and demand where demhage priorities under licences e.qg. first in time,
first in right. In any timestep when total suppdyléss than total demand, the lowest priority deiman

(most junior licence) is cut off first - then thext lowest, and so on.

The model enables easy and repeated analysis mghense of the river basin to differing combioiasi

of water supplies, demands and water managemeictiates.

44.1 Scenarios Considered

The WRMM was calibrated to the Battle River mainste match historic natural flows at various
locations with current levels of licensed water dans. The schematic for the WRMM model is show in
Figure4.4-1 Working with the WRMM, various water supply saeins were developed to investigate
impacts of development or operational decisiongvater supply conditions in the basin. Scenarias 4.
through 8.0 were completed in 2006 (Optimal Sohgi@006), but later disregarded due to changédwein t
modeling schematic, including an update to themahflow dataset and a reduction in the effective
drainage area of 10 %. A second run of scenasimEn@rios 8.1 through 8.5) were completed in 200 a
report on the frequency and magnitude of watertages (Optimal Solutions 2010). Scenarios 8.1
through 8.5 are described in Figdre-1
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Table 4.4-1 Summary of Modeling Scenarios for WRMM

Description of Input Options
Water
, Water Use ;
Scenario . Conservation - :
Licence - Storage Release based on] Priority of Allocation
Objective
levels
(WCO) Targets
1. Pre-92 licenses
o Downstream demands & | 2. IFN = Instream Objective
8.1 Historic old
IFN (10)
3. Post-92 licenses
1. Pre-92 licenses
Downstream demands &
8.2 Max old 2. IFN =10
IFN ]
3. Post-92 licenses
1. Pre-92 licenses
8.3 Max + Downstream demands &
old 2. IFN =10
2500 dam IFN _
3. Post-92 licenses
Max + 1. Pre-92 licenses
Downstream demands &
8.4 2500 dar- | old N 2. IFN =10
4000 dam 3. Post-92 licenses
1. Pre-92 licenses
Max + Downstream demands &
8.5 new (85:20) 2. IFN =WCO
2500 dam IFN ,
3. Post-92 licenses

Scenario 8.1 is based on the estimated actual waéer Scenario 8.2 assumes full use of licenceerwa
with all licences issued until 2009. Scenarioi8.lke Scenario 8.2 with additional 2500 dfaof water

use, split equally among three locations (upstrebBriedmeat Lake, upstream of ATCO dam and
upstream of the border with Saskatchewan). THese tadditional water demands are considered t® hav
the lowest priority. Scenario 8.4 is the same@n&rio 8.3 except for the 4000 daneduction of the
existing pre-1992 license below Iron Creek confaee(mode 33 in the modeling schematic). Scenario
8.5 is the same as Scenario 8.3 except that ti8® 15N rule (described in section 4.3) is the iream
instream flow target instead of the instream olbjeclO) target, which is used in all other Sceosi

The 10 targets are defined as 1.42snfrom April to October and 0.71%= from November to March.

The IO targets in Scenarios 8.1 through 8.4 andRNeargets in Scenario 8.5 are applied on the fou
main reaches of the Battle River represented byratia 106, 107, 108 and 110 in the modeling

schematic. The 15/80 IFN rule as a managemergttaem be described generally as 85% of natural flo



for a given month remaining in the river unlessthgéural flow is less or equal to the 20 percentile
threshold for that month (which corresponds todkybyear return period), in which case the 20 petitee
is set as the IFN target. Since four more yearsatdiral flow data were added to the databaseg5H0

targets had to be recalculated for the latest swenavhich cover the 1912 — 2008 period.

442 Modeled Risk to Licence Holders

Table 4.4-2 provides a comparison of annual consivmpse deficits for all five scenarios and fdr al
consumptive use components.
Table 4.4-2 Mean Annual Consumptive Use Deficits (%

Component number | Scenario| Scenario | Scenario | Scenario | Scenario
in Schematic 8.1 8.2 8.3 8.4 8.5

40 12.45 14.02 14.29 14.18 14.54
41 0.01 0.02 0.02 0.01 0.02
42 0.00 0.00 0.00 0.00 0.19
43 14.44 14.82 14.82 14.82 14.8p
44 0.00 0.00 0.00 0.00 0.27
20 11.21 11.62 12.08 11.76 12.71
21 24.81 25.64 26.19 26.4¢ 27.70
22 11.21 13.33 13.65 12.91 12.48
23 21.02 23.01 23.33 23.55 66.96
24 21.86 24.28 25.06 24.21 20.89
25 28.12 29.69 30.44 30.92 41.60
26 10.09 14.94 15.41 14.86 13.6p
27 7.96 9.52 9.54 8.97 9.44
28 13.14 14.46 14.95 14.83 13.87
29 10.88 11.85 11.87 11.69 12.6p
30 1.37 2.04 2.07 1.60 2.35
31 3.20 6.34 6.40 4.82 5.31
32 8.71 10.71 10.85 9.64 83.46
33 1.41 2.16 2.24 2.44 2.15
34 10.30 13.13 13.59 11.65 65.0p
35 7.80 11.90 11.91 11.85 11.56
36 26.64 41.24 41.24 41.24 41.24
37 13.40 18.34 18.77 15.52 76.6H
38 17.18 22.13 22.55 19.99 54.10
150 - - 28.86 28.99 68.75
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14.37

21.06

27.3
152 23.89 66.8

Under scenarios 8.1 and 8.2 water deficits, althdugguent, are fairly low in magnitude. However,

151 ‘ - ‘ - ‘ 18.69

under scenario 8.2 components 35 and 36 whichsepté¢he respective water use for licences issued
before 1992 (component 35) and after 1992 (compd®@nin Ribstone Creek show a significant
increase in magnitude of deficits when full license is assumed. Also, it should be noticed thaftits

in component 35 are significantly higher than defitor groups of senior licences on the main stém
the Battle River (e.g. components 30, 31, 33 andsdace these licences have three upstream storage
reservoirs above them, while there is no water lyugservoir in Ribstone Creek. Because of this, th
deficits in Ribstone Creek remain fairly uniformamg Scenarios 8.2, 8.3, 8.4 and 8.5. They are
somewhat lower in Scenario 8.1 due to the loweratehievel for actual water use in Scenario 8.1,

versus the licensed limit that is modeled for #tlew Scenarios.

Scenario 8.5 shows a significant increase in thgnmade of water deficits at specific componentewh
an IFN objective is applied. For example, compo23numps from an average deficit hovering around
20 per cent under the existing instream objecti®g, jumping to 67 per cent water deficit when &I
objective is applied. Similar increases are natecbmponents 32, 34, 37, 38, 150, 151 and 152.

However, declines in water deficits, although ngigle, are observed at components 24, 26 and 28.

4.4.3 Simulated Storage Levels (Driedmeat Lake and Coal Lake)

Modeling of storage is based on the ability of detseam water licence holders to demand releases whe
simulated natural runoff is insufficient to meetterademands. The simulations do not include efftot
create storage operating guidelines. Demandsadedses were modeled for Driedmeat Lake, followed

by releases from Coal Lake.

A comparison of scenarios 8.3 and 8.5 shows wisaittipact of switching from 1O to IFN targets may
have on the amount of available water for two nveater supply reservoirs (Dreidmeat Lake and Coal
Lake). Figure 4.4-2 and Figure 4.4-3 were gendraging all available storage levels (i.e. all nmsrfior
the entire 97 year record) while Figure 4.4-4 amgife 4.4-5 were generated using only the simulated
end of month levels from August to December inslesi). The results are displayed in a probability

format with values of probability shown betweenn@ 400%.
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Generally, scenarios 8.3 and 8.5 showed quick teplef storage and frequent deficits later in year
when natural runoff becomes insufficient to copthwiater demands. More specifically, Driedmeat
Lake levels show that storage is at full suppheleabout 45% of the time in Scenario 8.3 and aBaéwb
of the time in Scenario 8.5, and that it is emfigwt 24% of the time in both Scenarios. If the sam
analysis is conducted only over the low flow mor&sgust to December), storage is full 43% of the
time in Scenario 8.3 and 23% of the time in Scen@rb. Moreover, water levels are generally loimer
Scenario 8.5. For example, the median elevatiautirout the year is about 685.1 m in Scenario 8.3,

while in Scenario 8.5 it is at 684.8 m (about 0.®mer). The minimum operating level of 684.273m i
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violated up to 0.2 m in dry years mainly due taiffisient inflow and large evaporation losses iy dr

months.

Coal Lake is harder to refill following storage titjon in dry years. Modeling results show storéaye
Coal Lake being empty 44% of the time in ScenarBahd about 35% of the time in Scenario 8.5 over
the entire year, while it remains full only abo&€2 of the time in Scenario 8.3 and 20% of the time
Scenario 8.5. During the six low flow months (Asgto December) Coal Lake storage is empty 50% of
the time in Scenarios 8.3 and 40% of the time enado 8.5. Because of the simplistic drawdown
assumptions built into the model, it is suggesked tuture efforts to model demand impacts on xeser
supply levels in the Battle River basin should mpooate reservoir rule curves to test various dpmra

approaches to prevent having empty reservoirs.
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5.0 RECOMMENDED OPTIONS AND STRATEGIES

Stage two of the planning process requires theldpwent of a series of stakeholder recommendations
that form the basis of this plan. The Stakehokt#risory Group was initiated early in the planning
process to guide the development of these recomaiend, undertaking a series of education forums
during which existing and new research, presemeagction 4.0, was assembled and presented to the
group for their consideration. The culminatiortlas research and learning process was the creaitian
set of draft recommendations, developed in Jan2@@%. Over the following years the recommendations

were revisited. In this section recommended optamd strategies are presented.

5.1 Recommendations for Decisions Under the Water Act

Recommendations in this section represent adviteetdlinister of Environment and the Director, who

are solely responsible for making the below deoisionder th&Vater Act

5.1.1 Establish a Water Allocation Limit

A water allocation limit be set at 57,500 darfilicenced water use, and that once this limit theen
reached, the Battle River Basin be closed to netemedlocations.

Rationale:

A 25-year medium growth projection, calculated @02, estimates 2,500 daadditional water is
required to support future growth in the Battle®iBasin. A key aspect of the Stakeholder Advisory
Group recommendation is that additional water leated only after a review of existing licences is
conducted based on Section 55 of the Water Ace litlence review resulted in the cancellation of 5
licences accounting for 4986 dashwater. By adjusting for licenced water usedrdato January 2005,

(491 darf) a water allocation limit is calculated as:

Water Allocation Limit = ((2005 licenced water use) — (2011 Section S&ve) + (2500 darhfuture
growth)

57,500 damof licenced water usgould permit approximately 2,000 daauditional water for future use

in the Battle River Basin (Watrecon 2005) whiletisgta limit on negative impacts to the aquatic

environment resulting from flow degradation.
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Application:

TheWater Actcontains provisions (sections 11(3) (a) and 5@ an Approved Water Management
Plan to identify Matters and Factors that mustdmesitered by the designated Director undeittager

Actwhen making decisions on applications for watrices, preliminary certificates or approvals. The

Matters and Factors that must be considered whémmedecisions on applications for new water

licences, preliminary certificates or approvalshia Battle River Basin are listed in Table 5.1-1.

Table 5.1-1 Matters and Factors for New Licence& ertificates or Approvals

Matters and factors that must be considered when niang decisions on applications for aaxew water licence,

preliminary certificate or approval in the Battle River Basin

Matters and Factors

Guideline

Master Agreement on ApportionméAtberta’s

commitments to Saskatchewan)

The terms of thiMaster Agreement on Apportionment

will be respected

Existing, potential and cumulative effects on the

riparian environment

No significant adverse effect on the riparian

environment

Existing, potential and cumulative effects on the

aguatic environment

No significant adverse effect on the aquatic emnnent

Existing, potential and cumulative effects on any
applicable instream objective and/or Water

Conservation Objective

No significant adverse effect on existing instream

objectives and/or Water Conservation Objectives

Water use efficiency targets

Where a sector specific water use efficiency phiste
and has been approved by Alberta Environment, aurr
water use requirements shall be defined and attaege
for improved water use efficiency that is in accrde
with the approved sector specific water efficieptan.
Where a sector specific water efficiency plan dosts
exist, current water use requirements shall benddfi
and a target set for improved water use efficiethey
falls into an agreed upon timeline for achievement.
Annual reporting on achievement of water use efficy

strategy shall be required of the licence holder.

When efficiency of use targets are achieved

As water use efficiency targets are achieved,ittente
holder may request either: (1) retain water tovalior
growth under the terms and conditions of the liegii2)

amend the licence directing water toward achieveme
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of a WCO; (3) transfer the water for another puepios
accordance with section 81, 82 and 83 of the Water

and 5.1.2 of this water management plan.

Net Diversion and Return Flow

Applicants will be notified of the statistical risk
associated with a new water licence prior to igguin
licences, preliminary certificates or approvals.
Alberta Environment will report annually on thetsts
of new water allocations relative to the water dlibon
limit to the designated watershed planning andsatyi
council for the Battle River Basin.

Water returned to the river shall be at a standaci

with timing to be beneficial to the aquatic envineent.

Existing, potential and cumulative hydraulic,

hydrological and hydrogeological effects

No significant adverse effect.

With respect to irrigation, the suitability of lafok

irrigated agriculture

The land must be suitable for irrigated agriculti@kss
4 or better in accordance with the standards oéatb

Agriculture and Rural Development.

With respect to drainage, maintenance and restorat

of wetlands is preferred

Expansion of infrastructure to support drainageuttho
not be permitted unless there is a compelling neéso
expansion.

If expansion is permitted, no significant adverSeat
on existing and cumulative hydraulic, hydrologiaad
hydrogeological effects as a result of new drainage
If expansion is permitted, the highest level of leved
compensation is recommended.

Wetland compensation must be applied within thel&4d
River Basin, and be located as near as is prattidhe

wetland where impact occurred.

The use, rate and timing of the diversion

No significant adverse effect on aquatic environinen

Water quality (including public health and safetpd

assimilative capacity)

No adverse effect on public health and safety.

No significant adverse effect on assimilative cayac

The linkages between surface and ground waterran

effects or changes in the overall system of waser u

No significant adverse effect on groundwater qupmti

quality.

Existing treaty rights and other interests of First

Nations in Alberta.

Government of Albert&irst Nation Consultation Policy

Agreements with First Nations.
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Rationale:

In general, applicants seeking new (junior) licenicethe Battle River Basin must recognize the tisk
water security is high. Analysis of flow requiremte and relative seniority to other licences intihsin
suggests that a new (junior) licence holder idyike receive water 3 out of 10 years. The cortsion

and use of off-stream storage can mitigate riskecated with junior licences because water stored
accordance with terms and conditions specifiethénlicence is not eligible for draw down during @rat
deficit periods, unless the licencee agrees t@selavater. Finally, by reporting annually on saiti
water allocations, the Government of Alberta wilkare a transparent process for implementation of a
water allocation limit, while supporting the objeets of Water For Life: Alberta’s Strategy for

Sustainability

5.1.2 Secure Water for First Nations

Secure an allocation of water for First Nationgnfeeskin Cree Nation, Louis Bull Tribe, Montanadfi
nation, Samson Cree Nation) based on further ceretidn of either:
(1) extension of the North Red DeeriBeal Water Services Commission water line, purst@n
licence no. 00189571-00-00;
(2) a gross diversion of water from Buadtle River not to exceed 3729 dam

Rationale: Two options exist for securing waterFost Nations. (1) The North Red Deer Regional
Water Services Commission water line has a voluhweater allocated at a total of 13,391 dashwhich
3729 damare intended to supply First Nations at Hobbemad¢bigonsult 2001). Water security and
water quality are much greater through the Norttl Reer Regional Water Services Commission water
line, when compared to an allocation from the BaRiver. (2) The Battle River may be consideredras
alternative water source if the extension of lwth Red Deer Regional Water Services Commission

water line does not prove feasible.

Application:

Should the Battle River option be realized, theuwm of water identified can be secured throughainy
a crown reservation, new (junior) licence, or regison. In either case, the water allocation fighiall
increase in accordance with that portion of therlte(s) defined as consumptive use (licenced war
Only that portion of the gross diversion identified consumptive use (licenced water use) shall be

eligible for transfer in the future. If this volenof water is secured through a transfer from astiag
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licence, no adjustment shall be made to the wéltazadion limit. In either case, the matters aadtbrs

identified in this plan shall apply.

Should the Battle River option be realized, the®B@2m3 is a separate volume of water that is irtiadd
to the recommended water allocation limit. The neowended water allocation limit will then be adjuaste
based on the licenced water use to be determineckdver, this volume of water will be availableyonl
to First Nations. Finally, should the extensiortt@North Red Deer Regional Water Services
Commission water line be completed, the 3729d=etd for First Nations would expire upon
construction of the works, with the water beingireéd to the Battle River for the health of theatou

ecosystem.

51.3 Enable Water Allocation Transfers

The Director (as designated under ater Ac} is hereby authorized to consider applicationgrfamsfer
of water under existing licences in the Battle RiBasin in Alberta, subject to sections 81, 82 &Raf
the Water Act

Rationale:

Generally, water transfers should be pursued blicgys requiring a greater degree of securitytigda
to a new (junior) licence. In order for a trandfeproceed, an application for transfer of wateistrbe
submitted to Alberta Environment. The Director dasignated under th&ater Ac} shall decide

whether the transfer will be allowed.

Application:
If a transfer of water is approved, the Directoyrattach conditions to the licence. Such condgiare

enabled under section 82(5) of Water Act Matters and factors that must be considered fwater

allocation transfer in the Battle River Basin asteld inTable 5.1-2

Table 5.1-2 Matters and Factors for Transfers of Aocation

Matters and factors that must be considered in making decisions on applications for a transfer of

an allocation of water under a licence in the Battle River Basin.

Matters and Factors Guideline

With respect to a transfer of all or part of amedition | « Only that portion of a volume of water allocatedian
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of water from a licence

defined Bsenced water usshall be eligible for

transfer

Existing, potential and cumulative effects on the

Riparian environment

No significant adverse effect on the riparian

environment resulting from the transfer

Existing, potential and cumulative effects on the

aquatic environment

No significant adverse effect on the aquatic emnnent

resulting from the transfer

Existing, potential and cumulative effects on any
applicable instream objective and/or Water

Conservation Objective

No significant adverse effect on existing instream
objectives and/or Water Conservation Objectives

resulting from the transfer

Efficiency of use objectives

Where a sector specific water efficiency plan exsid
has been approved by Alberta Environment, the
applicant shall define current water use requiregsand
set a target for improved water use efficiency that
accordance with the approved plan.

Where a sector specific water efficiency plan dosts
exist, the applicant shall define current water use
requirements and set a target for improved water us
efficiency that falls into an agreed upon timelfoe
achievement.

In either case, annual reporting on achievementaér

use efficiency strategy may be required.

Efficiency of use achievement

As water use efficiency targets are achieved,ittente
holder may request either: (1) amendment to tlenée,
making water available for licencing to a new junio
licence holder; (2) retain water to allow for grow3)
amend the licence directing water toward achieveme
of a WCO; or (4) transfer the water for anothempose
in accordance with section 81, 82 and 83 of thedWat
Act and this plan.

Degree of net consumption

Water returned to the river shall be at a standart

with timing to be beneficial to the aquatic envineent.

Existing, potential and cumulative hydraulic,

hydrological and hydrogeological effects

No significant adverse effect.

Existing, potential and cumulative effects on hdnaode

users, traditional agriculture users and othenkees

From theWater ActSection 82(3)(b)the transfer of the
allocation, in the opinion of the Director, doestno
impair the exercise of rights of any household pser

traditional agriculture user or other licensee ottikan
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the household user, traditional agriculture userather
licensee who has agreed in writing that the tranefe

the allocation may take place.

With respect to irrigation, the suitability of thkend to
which the allocation of water is to be transferfed

irrigated agriculture (Class 4 or better)

The land must be suitable for irrigated agricultanel be
Class 4 or better in accordance with the standafrds

Alberta Agriculture and Rural Development

The historic use, rate and timing of the diversionder

the original licence

No significant adverse effect on aquatic environinen

The volume, rate and timing of the diversion urtther

proposed new licence

No significant adverse effect on aquatic environinen

Location of the existing diversion and the proposed

new diversion

No significant adverse effect on aquatic environinen

Water quality (including public health and safetga

assimilative capacity)

No adverse effect on public health and safety.

No adverse effect on assimilative capacity.

The linkages between surface and ground waterran

effects or changes in the overall system of waser u

No significant adverse effect on groundwater qupmti

quality.

Existing, potential and cumulative effects on the

operation of reservoirs or other water infrastruetu

No significant adverse effect on
operations unless the reservoir or infrastructicenkee
agrees it is feasible to adjust operations to mi&g

effects.

Current conditions on the licence from which waser

to be transferred

Shall be maintained unless the transfer includes th
construction of off-stream storage, in which cdme t
Water Conservation Objective should replace the

instream objective.

Master Agreement on ApportionméAtberta’s

commitments to Saskatchewan)

The terms of thMaster Agreement oApportionment

will be respected.

Existing treaty rights and other interests of First

Nations in Alberta.

Government of Albert&irst Nation Consultation Policy
on Land Management and Resource Developn2€5,
as amended.

Agreements with First Nations.

TheWater Act(82)(5)(c)(iv) also provides that the Director n@ynsider any other matters applicable to the teans

of the allocation that the Director considers ralgv Additional matters shall include:

« Under section 81(6) of thé&/ater Act proposed transfers must undergo public revietve dpplicant for a

transfer must also provide public notice of thelmagion. Directly affected parties can submitetaents of

concern.
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514 Establish Water Conservation Holdbacks

The Director is hereby authorized to withhold ud.@per cent of an allocation of water under anlose
that is being transferred, if the Director is of thpinion that withholding water is in the publitdrest to

protect the aquatic environment or to implementaéiConservation Objective.

Rationale:

Water conservation holdbacks permit up to 10 pet akthe volume of a transferred allocation to agm
in the river for the benefit of the aquatic envim@ent, to implement a WCO, or the water being wiltihe
may be reserved (section 35Whter Ac} or added to an existing reservation. The Dinegtay

withhold less than 10 per cent if the Director baglence to demonstrate that a smaller amount tgrwa

is sufficient to protect the aquatic environmentmimplement a WCO.

It is recommended that the Director withhold thexmmum of 10% allowable under thWater Act

Rationale:
Water conservation holdbacks will increase the @ivhighly-allocated rivers by a small amount,
helping to offset increases in water use by neenke holders and transfers of unused portions of

existing licences.

It is recommended that water withheld from a tranbk assigned to a WCO licence with the priorfty ¢

its original licence, or through a crown reservatio

Rationale:
Securing water withheld through a transfer of watezither a WCO licence or crown reservation will
provide a mechanism for ensuring water withhelasisd for the intended purpose of protection of the

aguatic ecosystem.

5.1.5 Establish Water Conservation Objective (WCO)

A Water Conservation Objective (WCO) shall be agmplio all named and unnamed tributaries, and

groundwater with hydrologic connection to surfaceen.
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The WCO is defined as a rate of flow that is 85%hefnatural flow that is to be left in the watarncse;
and during those times when natural flow approattesowest 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 th&8&xceedance natural flow based on available tteye s
data.

Rationale:
The recommended WCO reflects the scientificallyedagcommendation for meeting Instream Flow
Needs and shall be applied across all four reaghié® Battle River. The four reaches are:

» Battle Lake to Driedmeat Lake Dam

* Driedmeat Lake Dam to Forestburg Reservoir Dam

* Forestburg Reservoir Dam to (upstream of) Iron Kree

* Iron Creek to the Saskatchewan border

Upstream and downstream boundaries of the mainsaanes were established primarily by considering
the physical location of existing streamflow gawggstations and significant structures, historibdises

records, and at the junctions of major tributaries.

The WCO is also required to support the achieveroewater quality standards for the flow dependent
variables of dissolved oxygen and temperaturefigb), due to the present nutrient loadings frorimpo
and non-point sources. Moreover, the WCO will supthe achievement of water quality objectives

identified as part of thMaster Agreement on Apportionment

Application:

Achieving the WCO will require a process of flovsteration. Provisions to achieve flow restoration
have been defined in the Matters and Factors $oiirig new licencesl@ble 5.1-}, as well as Matters
and Factors for authorizing transfef@aple 5.1-2 Water conservation holdbacks of 10 per cerit wil

further facilitate the process of flow restoratiarthe basin.

Additional recommendations for the applicationtod ¥#WCO include:

Existing licences for which off-stream storage a¢ constructed should retain the original instream

objective.
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Renewed licences should be encouraged to deveigredm storage. If off-stream storage is
constructed, the WCO shall replace the existinggeasn objective. If off-stream storage is not
constructed, conditions regarding instream objestshall remain.

New (Junior) licences stemming from applicatioreereed before January 1, 2013 should be given

conditions for instream objectives that existedprd January 1, 2013.

=}

New (Junior) licences stemming from applicationsereed on, or after, January 1, 2013 shall be giver

conditions for the water conservation objective.

Transfers should carry the instream objectives itimmdof the original licence. However, if the tisfer
includes the construction of off-stream storage Whater Conservation Objective should replace the

instream objective.

The recommended WCO should not apply to currentadiog conditions of existing dams and weirs.

Rationale:

It is recognized that the probability of meeting firoposed WCO is low, but that it provides a flow
management objective for improving the health efdquatic ecosystem over time. UnderWeter Act
(Section 31(1)) water diverted and stored undeptbper conditions of the licence for which the kgor
are capable of carrying are not subject to reldasiag periods of water shortage. Through theafise
off-stream storage, it is possible to improve watsurity for junior licence holders during watefidit
periods. In cases where off stream storage izedi] a diversion window coinciding with peak flow

events is preferred.

The achievement of the recommended WCO will recfiniag future licences, particularly those requiring
year round diversion, have off stream storage twmkze the licence holder’s risks of not being able

divert the full allocation of water.
5.2 Recommended Watershed Management Planning Priorities

The provisions described in this section of tha@ee actions outside of théater Act These provisions

may be lead by the Government of Alberta, the dedag watershed planning and advisory council for
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the Battle River Basin, or any other organizatidgthwa specific interest in the management of witer

the planning area.

52.1 Flow Restoration

Develop and implement reservoir management operatiategies to improve the health of the aquati

A4

ecosystem while improving water supply security.

Rationale and Application:

Ensure existing reservoir operation strategiesaahéeved. Periodic review of existing operation
strategies should occur in conjunction with futomedeling exercises, with a view toward developing
reservoir operating rules that support a shift t@waal time water management infrastructure opmarat

to meet Instream Flow Needs in the future

Discussions should be held with senior licence éialdegarding voluntary withdrawal restrictions to
prevent withdrawals of restored flows. A stratégyvoluntary flow restrictions should be developed
within two years of the approval of this plan.

Rationale and Application:

The priority of senior licences would likely perrttie withdrawal of restored flow water, which would
increase water security for senior license holdausnegate any improvements to the health of the
aqguatic ecosystem. Any and all opportunities sdare flows should be taken, including encouraging

licence holders to take voluntary flow restoratémtions during critical periods.

All licence holders should be encouraged to un&ertimw restoration measures, particularly during
periods when natural flows approach the 80% excessdaalue. A strategy for voluntary flow
restrictions should be developed to guide theswtsff

Rationale and Application:

In order to facilitate voluntary flow restoratioreasures, a water shortage strategy should be gexdklo

in consultation with licence holders in the basinatification strategy should be a key elementhef
strategy, and should focus on ensuring all watersugnderstand not only why flow restrictions are
needed, but when they are necessary and how thgyattcipate. As a starting point, lessons may be
learned from experiences in other jurisdictions nghér example, Smog Alert Response Plans have bee

developed and implemented.
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5.2.2 Riparian Areas Monitoring and Restoration Strategy

A Riparian Areas Monitoring and Restoration Strgtelgould be developed and implemented for the

Battle River Basin within two years of the approghthis plan.

Rationale and Application:

The development and application of a riparian aneasitoring and restoration strategy should be
undertaken jointly by the Government of Alberta #mel designated watershed planning and advisory
council for the Battle River Basin. Implementatimfiithe strategy should be a shared responsibiiiy,
specific tasks and timelines assigned accordirfgdythe strategy applies to crown lands, all croamds
should be included in this strategy and active messstaken to ensure riparian areas on crown lareds

healthy and not degrading.

5.2.3 Site Specific Water Quality Objectives

Development of site specific water quality objeet\and a strategy for their achievement should be

developed and implemented for the Battle River wittvo years of the approval of this plan.

Rationale and Application:

Canadian Standards for Water Quality are reguxteeded in the Battle River. This is a resulhef t
cumulative effects of natural, source and non-psintrce loadings in the Battle River, as well as it
named and unnamed tributaries. Alberta Environrabatld lead the development of these objectives in
a manner that guides matters and factors for bath(junior) licences and transfers from existing
licences. Additional involvement by the designaféatershed Planning and Advisory Council for the

Battle River Basin should occur in a manner thiatwad for non-point source loadings to be addressed.

5.2.4 Improvements to Water Management and Administration

Improve the administration of water managemenh@Rattle River Basin

Rationale and Application:

Alberta Environment is committed to making improwents in water management and its administration
in the Battle River Basin. Through the developnadrthis Water Management Plan, the following

actions are recommended to support this improvement

59



» Track actual licensed water use

» Develop criteria for ensuring and monitoring nandiigant adverse effect on the aquatic
environment

* Review Water Act section 55 files to ensure theyg-to-date

» Upgrade quantity monitoring capabilities to inceegear round monitoring stations

* Upgrade computer modeling capabilities, includimgprporating weekly flow data

» Explore innovations and improvements in water lgieg and legislation in order to better
match allocations with needs

» Store all water use files for the planning arearia location

» Develop capability of active forecasting for BafRever flows

» Develop and maintain a list of water licences detitnéde in good standing to assist parties
in arranging transfers. This list should include point of diversion, volume allocated and

priority for each licence.

5.3 Proposed Change to the Water Act
The following is a possible amendment to Yhater Actthat was identified during the development of
this plan. Inclusion of this suggestion in thiarpdoes not imply that the legislature will make th

amendment.

Allow part of a water licence to be cancelled.

Rationale and Application:

TheWater Actonly permits cancellation of a full allocation. $hé an obstacle to the desired objective of

being able to match actual water needs with aliooat
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6.0 PERFORMANCE MONITORING REQUIREMENTS

6.1 Plan Review

This water management plan is the approved plavhioh all subsequent plans that address water and
watershed management must conform. For effectigedisvater and watershed management plans in
the Battle River Basin must be consistent withititent of this plan. However, if improvements dan

made to this plan, they should be made. To achi@sethe following review process is recommended:

This plan should be reviewed thoroughly at 5-yegerivals, and include broad public consultatiore Th
designated watershed planning and advisory cotordhe Battle River Basin should be the lead
proponent of this review process, with support fitilen Government of Alberta.

Rationale:

The recommended options and strategies providddsiplan were developed using the best available
information of the day. However, a complete undarding of key aspects of the economic, social and
environmental components of water and watershedgsanent planning are not claimed. As new
information is developed, and improvements areaghiadjustments to key recommendations, including
the water allocation threshold, water conservatibjective and other key aspects of this plan may be

warranted. A comprehensive review of this plan ®nlable future adjustments as necessary.

6.2 Monitoring Requirements

In addition to a five year review, regular monitayiof key elements of this plan are necessary ¢aren
achievement of recommendations and objectives. fdllmving monitoring frameworks are designed to
support the implementation of a water allocationitiand the achievement of the Water Conservation

Objective.

6.2.1 Water Allocation Limit Monitoring Framework

A Water Allocation Limit Monitoring Framework, prested in Table 6.2-1, establishes regional
management guidelines and management responsespagfic triggers and limits are reached with
respect to water allocations. Specifically, trerfework will ensure timely review and identificatiof
licences not in good standing and potential managemactions for those licences. In the monitoring

framework, water quantity limits and triggers axpressed in terms of licenced water use.
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Table 6.2-1 Water Allocation Limit Monitoring Frame work

Level Description Action

1 Surface Water Allocations remain below Apply standard regulatory and non-regulatory

the allocation trigger. approaches
Trigger

2 Surface water allocations reach 57,000| Water Act files are reviewed in accordance withisec

dant trigger. 55 of the Water Act and appropriate actions arerak
Limit

3 The water allocation limit (57,500 d@m | Basin closed to new (Junior) licences. Basin mayeb

is reached. opened pending results of actions pursuant tocsest
of the Water Act.

Table 6.2-1 shows what management actions areregfjoince the recommended water allocation limit of
57,500 darf) presented in section 5.1.1 of this plan, is redchHowever, efforts should be made to keep
the Battle River basin open and allow new (junimgnce applications to be considered. One meshani
available to support keeping the basin open, pteden section 5.2.4 of this plan, is to reviewvaditer
licences in accordance with Section 55 of the Watgr The trigger for initiating a licence revias/
specified as that point when water allocations hr@eehed reach 57,000 danBased on current growth

in the basin, this should allow for five years céetipg the review, and completing any follow-up
necessary to prevent reaching the limit. Moreowaiter use efficiency targets provide a mechanesm t
support keeping the basin open to new (juniornies, as specified in sections 5.1.1 and 5.1 Bi®f t

plan.

6.2.2 Water Conservation Objective Monitoring Framework

In section 5.1.4, the recommended water conservatiective is defined as a rate of flow that 18@&f
the natural flow that is to be left in the watens®) and during those times when natural flow apgines
the lowest quintile (20%) flow reductions shalldggplied based on the greater of either (a) 15%
instantaneous reduction from natural flow or; (® kesser of either the natural flow or the 80%

exceedance natural flow based on available timeddéa.

As a first step toward monitoring the WCO, monttitge steps should be converted to weekly. The firs
part of the WCO monitoring framework applies to ith&tantaneous reduction in natural flowhich is
the allowable diversion of water relative to naturbhis diversion rate is set at 15 per centothmer

words, 85 per cent of the natural flow should beitethe watercourse. Table 6.2-2 establishes
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management guidelines and responses when speigifierts and limits are reached with respect to

instantaneous reductions in natural flow.

Table 6.2-2 Monitoring Framework for Assessing Insintaneous Reductions in Natural Flow

(1]

Level
1 Reduction in natural flows are Apply standard regulatory and non-regulatory apghnea.
occurring but remain well within limits
Trigger

2 10 per cent reduction in natural flows Approaghenpoint at which impacts to the health of th
aguatic ecosystem are observable. Voluntary flow
restrictions are encouraged to enable junior liedmulders
with 1O and WCO conditions to continue operating.

Limit
3 15 per cent reduction in natural flows The heaftthe aquatic ecosystem begins experiencin

observable impacts. Water shortages are occuising
those licence holders with 10 and WCO conditioRtow
restrictions are enforced for those licence holaétis IO
and WCO objectives. Voluntary flow restrictiong ar
encouraged for those without specific IO or WCO

conditions.

Ecosystem base floave defined as an 80 per cent flow threshold viaglew which any reduction in

flow should not occur. In other words, as natficalr approaches the lowest quintile, representiigma

5 year drought event, water diversions should bepstd. This is applied to those licences subietid

recommended WCO. To reduce the impact on licentaiers subject to the WCO, all licence holders in

the basin should be encouraged to undertake volufitav restrictions Table 6.2-3 establishes regio

management guidelines and management responsespagfic triggers and limits are reached with

respect to ecosystem base flows.

Table 6.2-3 Monitoring Framewor

k for Assessing Ecaosstem Based Flows

Level Description Action
1 Surface Water Allocations remain Apply standard regulatory and non-regulatory appinea
below the allocation trigger.
Trigger
2 Reductions in water diversions shall beReduction in natural flow should be avoided. Water

triggered based on the greater of eith

pishortages are likely occurring and voluntary flow
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(a) 15% instantaneous reduction from restrictions are encouraged to avoid calls of figian
natural flow or; (b) the lesser of either] water, and to protect the health of the aquaticgstem.
the natural flow or the 80% exceedance

natural flow based on available time

step data.

Limit

80 per cent limit value is reached. Any redurein natural flow should not occur. Water
shortages are occurring and calls on priority fatex are
enforced. Drought management plans are fully

implemented.

Times when an 80% exceedence of natural flow isiwicwy is of particular importance for the health o

the aquatic ecosystem. This management framewokkdes direction regarding the type of response

needed to minimize the impact of these events eméalth of the aquatic ecosystem while minimizing

impacts to the economy. By undertaking voluntéowfrestrictions it increases the likelihood of

achieving the WCO and supports the long-term vigtif aquatic ecosystem.

6.3 Implementation Responsibilities

The following are legislated responsibilities obafta Environment:

Establish a Water Allocation Limit

Enable Water Allocation Transfers

Establish Water Conservation Holdbacks

Establish a Water Conservation Objective

Undertake improvements to Water Management Admatisn

Consider proposed changes to the Water Act

The following are potential non-legislated respbilisies of partnerships:

Flow Restorations
Site Specific Water Quality Objectives
Riparian Areas Management

Plan Review
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APPENDIX 1: STAKEHOLDER ADVISORY GROUP

Name Sector Specific Affiliate
Wayne Richardson Municipal Government County ohRsirth
Brenda Shantz Municipal Government County of Weteisk

Jeremy Enarson

Municipal Government|

City of Camrose

Doug Fletcher

Municipal Government

M.D. of Wainwnrig

Bob Stauth

Municipal Government

City of Wetaskiwin

Vance Buchwald Provincial Government Alberta Susthie Resource Development
Al Corbet Provincial Government Alberta Environm@AtMO)

Barry Cole Provincial Government Alberta SustaieaResource Development
Lorne Cole Provincial Government Alberta Sustaiag®ésource Development
Jamie Wuite Provincial Government Alberta Agricoitand Food

Mellissa Orr Provincial Government Alberta Agriauie and Food

Rick Fried| Provincial Government Alberta EnvironméwMO)

Shane Mascarin

Federal Government

CFB Wainwright

Leonard Standing on the Road

First Nations

Monfarst Nation

Wanda Baptiste

First Nations

Samson Cree Nation

Norine Saddleback

First Nations

Samson Cree Nation

Phil Taylor Industry ATCO Power

Barb Bosh Industry ATCO Power

Jim Geddes Industry Enerplus

Carol Wilson Industry Alberta Beef Producers

George Poruchnek

General Public

Land Owner

Wayne Ungstad

Stewardship

Ponoka Fish and Game

Hugh Sanders

Stewardship

Pigeon Lake Watersheciasisem

Andrew Schoepf Stewardship Alberta Fish and Game
Tracy Scott Stewardship Ducks Unlimited
Tim Belec Stewardship Battle Lake Watershed Enhaecd

Society
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APPENDIX 2: RELATIONSHIP TO REGIONAL PLANS AND
STRATEGIES

The development and implementation of this plaruccavithin both a legislative and policy contekt.
this section existing legislation and policy thatuence the development of a watershed management
plan for the Battle River and Sounding Creek wéieds are describe. Table 1 illustrates where a
watershed management plan ‘fits’ within the ovepddinning framework. The summaries contained in

this section provide a brief overview of this irghcing role.

Table 1. Legislative and Policy Context for Wateand Watershed Management Planning.

Scale Description
Legislative Context Policy Context
National and Federal Provincial Legislation (i.e. UNESCO agreements (i.e. Kyoto Protocol)
International Fisheries Act, SARA)
Interprovincial Apportionment
Provincial Provincial Legislation Wetland Policy
(i.e. ALSA, Water Act, EPEA)
Regional Land Use Framework (i.e. NSRP, RDRP) Whaterlife
Watershed
Specific Approved Water Management Battle River Watershed Management Plan phase
Plan for the Battle River (Alberta) two
Subwatershed/ municipal development plans Intermunicipal | Battle Lake Pigeon Lake
Subregional development Plan Integrated
plans Watershed
Management;
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Legislative context

Alberta Land Stewardship Act

The Alberta Land Stewardship Act (ALSA) is the aurthing legislation for regional land-use planning
Alberta, as described in Land-use Framework. AleStablishes how regional plans are created,
amended and reviewed. Regional plans developed #idA are "legislative instruments and, for the
purposes of any other enactment, are considered tegulations” [Section 13]. In essence, regional

plans developed under ALSA are binding on provinamal local governments and other decision makers,
and will have an impact on industrial, recreaticaadl other land users. To this end, Alpproved Water
Management Plan for Battle River Basin (Albenta)st conform to regional plans that encompass the
Battle River Watershed. The plans include the NB8dhkatchewan Regional Plan and Red Deer Regional

Plan.

Water Act

In Alberta, the ownership of water is vested in¢hawn, as stated in the Water Act, which is thenpry
statute regulating the use of the water resourédhiarta. The Water Act supports the conservatind
management of water in an integrated approachativats for flexible administration and management
through sound planning, regulatory actions, andketdorces. The key components of the Water Act
that guide water management planning are sectidrisahd 35. As well, thEramework for Water
Management Planningvhich is enabled by the Water Act, provides int@ot guidance in the
development of water management plans as welleagdhelopment of strategies for the protectiornef t

aguatic environment.

Public Lands Act

The Public Lands Act states that the bed and stfca# permanent and naturally occurring water badi
is vested in the crown. Bed is the land on whiehwater sits and the shore is the part of theAdech

is exposed when water levels are below their nofallst level. Use or disturbance of the bed amutes

requires prior authorization under this legislation

Environmental Protection and Enhancement Act

This is provincial legislation that takes an ine#gd approach to the protection of Alberta’s aind and
water. One of the Act’s cornerstones is the guasanf public participation in decisions affectihg t
environment. This public involvement includes irased access to information, participation in the
Environmental Assessment and Approval Processethamipht, when directly affected, to appeal

certain decisions.
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Fisheries Legidation

Alberta's fisheries are managed through the Aldedheries Act, while fish habitat in Alberta is
managed and protected through the federal Fishade@anada). Through these two pieces of
legislation, the Fish Conservation Strategy guitiesoverall management and protection of the fisker
resource in Alberta. Its guiding principles inatueho net loss of the productive capadtyish habitat

and the biological diversity of fish fauna is toraintained.

Municipal Government Act
Land owners and managers, as determined in théngiavMunicipal Government Act, administer the
majority of land use practices within the Battlee®iwatershed. Only small parcels of land are

administered as Public Lands, Protected AreasdainReserves.

Under this Act, Municipalities may plan for the @dapment and use of land, and maintain and improve
the quality of the physical environment. They #iere have the responsibility of determining laseé u

zoning, which can impact water quality.

Policy context
Water For Life

Water for Life: Alberta’s Strategy for Sustainatyilivas finalized in November 2003 and promotes a
watershed approach for water management, planmidgecision-making. It was developed on the basis
of extensive provincial consultation and outliney Kirections, strategies and actions to manage

Alberta’s water resources into the future.

Two key principles are:
. Alberta’s water resources must be managed witlarcépacity of individual watersheds
. Citizens, communities, industry and government rshare responsibility for water

management in Alberta and work together to impmmweditions in their local watershed.

The Battle River watershed management planninggsowill be adaptive and flexible to ensure that it

maintains congruence with tNeater for Life Strateggs it is implemented.
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Land-use Framework

Land-use Framework is a comprehensive strategyitteghe management of public and private lands
and natural resources and is meant to provideepbht for land use management and decision-making
in Alberta.

Wetlands Policy

In Alberta, wetland management decisions have bagted by thaVetland Management in the Settled
Area of Alberta - An Interim Policy (1993T.his policy calls for the conservation of sloughfsh
wetlands in a natural state, to mitigate degradatidoss of slough/marsh wetland benefits as tretire
site of disturbance as possible and to enhandeyeesr create slough/marsh wetlands in areas where
wetlands have been depleted or degraded. Albaitater Act(1999) regulates activities that might
interfere with a wetland such as draining or filin Alberta is presently developing a hew wetlpnticy
and supporting action plan to achieve sustainakltands in the province, based on a no net loss
strategy. The use of inventories and mitigation \@ad to significant progress toward achieving the
principle of “no net loss”. Currently, ti&ater for Life Strategguggests that wetland objectives be set as
part of the watershed planning process. Wetlaneé&bes will be addressed in Phase Two of this

planning process.

Planning context

Battle River Watershed Management Plan: Phase two

Phase two of the Battle River Watershed Managekamning Process is lead by the Battle River
Watershed Alliance, the designated watershed pigremd advisory council undévater for Life:
Alberta’s Strategy for SustainabilityWhile phase two of the planning process i¢srearliest stages,
several of the management actions presented ilogec® of this plan will be included in the phage

process.

Battle Lake Management Plan

Battle Lake is fed by springs and surface wateoffuinom a small and relatively undisturbed watedh
The Battle Lake watershed has been protected uat§ of Wetaskiwin bylaw, and the provincial
government has established the Mount Butte anchIalttle Lake Natural Areas to protect

approximately one third of the shoreline and riparzones, as well as some of the upland habitat.

Stakeholders in the Battle Lake watershed area@reerned about the effects of oil and gas devedopm

on the lake and have made their concerns knowegulatory processes. In Alberta Energy and Utilitie
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Board (EUB/BoardPecision 2005-129: Review of Well Licence No. 08B83nd Application for
Associated Battery and Pipeline Pembina Fi¢heé Board panel identified that “additional meaasu

must be taken to ensure that future developmerntiregs to be conducted in an orderly, effectivel an
environmentally sensitive manner.” Consequentlyanuary 2006, the EUB worked with members of the
Battle Lake Watershed Synergy Group to first deéirterms of reference and then proceed with an area

oil and gas development planning pilot project.

Its scope addresses oil and gas development Bétile Lake sub-basin. The objectives of the mtoje
are (1) to protect the watershed from adverse anifative effects of oil and gas development, &)d (
mitigate the potential adverse effects of oil and development on area residents, other land asdrs

wildlife habitats.

Pigeon Lake I ntegrated Watershed Management Plan

The Pigeon Lake Integrated Watershed Management(PMVIP) is co-sponsored by the Pigeon Lake
Watershed Association and the Battle River Watetgkikance. The IWMP planning process will lead

to the development of a watershed management ipdratidresses all factors that directly or indiyect
affect the lake water quality and maintenance efafjuatic ecosystems. It recognizes that all human
activities, including water use, diversions andllase activities, can impact the quality and tosemall
amount the quantity of the Pigeon Lake’s waterues® The plan is being developed by a partnership
based on a shared understanding of water rescamdesnvironmental, economic and social demands on
the resources, and its limitations. Plan recomratods are based on a consensus among sectors that

use, affect or regulate the water resource, andrsethat are affected by related impacts.

Municipal Development Plans

Municipal Development Plans (MDP) are statutorynplag documents adopted pursuant to the
Municipal Government Act. MDPs guide and diredufe growth and development for the municipality,
ensuring orderly, economical and beneficial develept while balancing the environmental, social and
economic needs and desires of the community. iBeettd MDPs are primarily a policy document that
serves as a framework for the physical developmoktite community. It is a guide within which both
public and private sector decision making and itmest can occur. Not only does the Plan addresk lan
use and development, it addresses matters retatad thealth of the environment, vitality of thedb

economy and social and cultural well-being of restd.
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Other statutory plans adopted by municipalitiehsag area structure plans and area redevelopnaarg pl
developed at the municipal level must be consistéthtthe MDP and its policies. All statutory plans
adopted by a municipality must also be consistetit @ach other. Additionally, the development and
subdivision authorities must have regard to the Midkcies as one of the factors considered in ngakin

decision.

I ntermunicipal development plans

Intermunicipal Development Plans (IMD) are key plizng documents that describe future growth
directions beyond the current municipal boundarid4Ds typically establish policies for the
coordination of planning activities that lead te tbentification of future growth areas in a cotieditive
manner. It also sets out policies and procedurearfnexation of growth areas, the preparationagbm

area structure plans, the control of developmedtrasolution of disputes.

While MDPs provide direction and a city-wide franmWwto guide more detailed plans and policies. The
overall goals and objectives of this Plan will hedrporated in a more detailed manner in local area
plans, specific policy documents and programshimway, the broad general concepts of the MDM) suc
as those shown on the accompanying map, are egpeche refined and made more precise as more
detailed plans are prepared and adopted. While thiass must be consistent with the MDP, the peecis
application of the MDP direction must be sensitiv¢he location, timing and other conditions of the

more specific and local context
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APPENDIX 3: GLOSSARY OF TERMS

Acre-Foot: A unit of volume defined by the volume of one acfeurface are covered to a depth of one
foot. An acre-foot is exactly 43,560 cubic feet1d?23348184 dafn

Actual Water Use: The volume of water that is actually permanentmaeged from the aquatic
ecosystem under authorization of the Water Acecdiise there is a limited number of licence holders
subject to water use reporting requirements, aeta#r use is generally an estimation, except where

reporting is required.

AENV: Alberta Environment

AESRD: Alberta Environment and Sustainable Resource Dpugent

Allocation: The volume, rate and timing of a diversion of wat®hen water is diverted for a use other
than for household purposes (use by an owner qigpty adjacent to a water body or from an aquifer),
is referred to as an allocation. All water usesxépt for household users) apply to Alberta Envinent

for a licence to use a set allocation of water.

Apportionment: (seeMaster Agreement on Apportionment

Approval: Under theWater Actan approval provides authority for constructingrks or for undertaking
an activity within a water body. The approval ird#g conditions under which the activity may take

place.

Aquatic Environment: (As defined in th&Vater Act)The components of the earth related to, livingrin o
located in or on water or the beds or shores oatmbody, including but not limited to all orgarind
inorganic matter, and living organisms and theibita, including fish habitat, and their interagfin

natural systems.

Base Flow: Streamflows contributed solely from shallow grousatiev in the absence of significant

precipitation, runoff events or supplemental redefaism storage above the natural flow

Basin: seeRiver Basin
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cms: cubic metres per second

Condition on Licences:The terms of the licence that must be followed.

Crown Reservation: Section 35(1) of the Water Act states that “theikter may by order reserve water

that is not currently allocated under a licenceegistration or specified in a preliminary ceriifie

(a) in order to determine how the water should seduor

(b) for any other purpose.”

dam®: decametres cubed (1,000 cubic metres). *dan81 acre feet.

Director: For purposes of administration of éater Act certain staff in Alberta Environment, such as
Approvals Managers, are designated as “Directdfatier theWater Acta Director has sole authority to
make decisions concerning a number of specifieestd) e.g., transfers, holdbacks and establishing

WCOs.

Dissolved Oxygen: Amount of available oxygen contained in the wabe, not including the oxygen

that is part of the water molecule ®). Expressed as milligrams per litre.

Ecosystem base flowA threshold value below which any reduction iovflshould not occur.
Geomorphology: The scientific study of landforms and the proceslsasshape them.

Groundwater: Water located beneath the ground surface in soéd ppaces and in the fractures of
geologic formations. A formation of rock/soil isllea an aquifer when it can yield a useable qugaait
water. Groundwater that is in an aquifer that lggdirawdown cone for a well intersects a surfacten
body) flows naturally under the ground to surfa@dex bodies is considered surface water for ligenci
purposes in Alberta.

Gross Diversion: The total volume of water licenced for diversion.

Instantaneous reduction in natural flow. the allowable diversion of water relative tourat

Instream Flow: The rate of flow in a river at any given timathout reference to its purpose.
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Instream Needs / Instream Flow Needs (IFN) This is the scientifically determined amounwgfter,
flow rate, water level, or water quality that isjuéred in a river or other body of water to sustain
healthy aquatic environment or to meet human nseds as recreation, navigation, waste assimilation,

aesthetics.

I0: instream objective

Instream Objective (10): Regulated flows that should remain in the riverddan operations or as a
restriction on licences. In the battle river thetream objective is:

* Ice-cover period (December 1 - March 31):

The licensee shall only divert water from the BaRiver between December 1 and March 31
when flows passing the point of diversion is eqoalr exceeds 0.7 cubic meters per second (25
cubic feet per second). The licencee is respan$ilnldetermining the flow rate.

* Open Water Period (April 1 November 30):

The licencee shall only divert water from the Bafliver between April 1 and November 30
when the flows passing the point of diversion igado or exceeds 1.42 cubic meters per second
(50 cubic feet per second). The licencee is resipanfor determining the flow rate.

* All Tributaries of the Battle River:
Diversions are permitted only between April 1 ande)30.

Licence In Good Standing: This term is used in AlbertaWater Act but is not definedOne of the
issues that must be determined by the Directohistiaer or not the allocation of water to be tramefiis
held “under a licence in good standinyV4ter Acts. 81(7)(c)). The licence has to be in good standt
the time the Director considers the applicatiomt(ib, it already exists in good standing or tkerice
holder brings the licence into good standing ptdathe time when the Director considers the appitica
to transfer.) Examples of a licence not in “goahsling” are a licence that is:

* In breach of th&Vater Act

* Subject to an investigation under thater Act

* Subject to an enforcement tool or prosecution

* In breach of terms and conditions of the licence

* In non-compliance with the terms and conditiohthe licence (e.g. did not build the diversioresit

within the specified period)

Licenced Water Use: The maximum allowable volume of water to be permégeemoved from the

aguatic ecosystem.
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Licenced Return Flow: The required volume of water to be returned toattpgatic ecosystem under a

water licence.

Master Agreement on Apportionment Schedule A of the 19689 aster Agreement on Apportionment
between Alberta and Saskatchewan allows Albertdit@rt, store or consume" from the river system
each year, a volume of water equal to one-halfi@fapportionable flow at the Alberta-Saskatchewan

boundary. The remaining volume of flow must bewa#d to pass downstream into Saskatchewan.

Natural Flow / Natural Rate of Flow: Natural flow is the flow in rivers that would hagecurred in the
absence of any man-made effects on, or regulafidiow. For purposes of water management, natural
flow is a calculated value based on the recordeadlof contributing rivers; a number of factors
concerning the river reaches (e.g. evaporatiomrmtldosses, etc.); and water diversions. Thi¢sis a

known as “re-constructed flow” and “naturalizedvflo

Net Diversion: A licence that allows the licencee to receive driatireturning water to the source of the
diversion. The water must be of a reasonable guatitl be returned with suitable timing. The credit
permits increased diversion equivalent to the va@lweiurned, provided the net diversion does no¢ecc

the total licence allocation.

Preliminary Certificates: An authorization issued by the Director to certtigt a licence will be issued

if certain conditions are met.

Retrofit Provision: Water licences issued in recent years contain diton indicating that once a water
conservation objective is established, the licenag be amended to include the WCO. The licence

holder would then not be permitted to withdraw wathen river flow is less than the objective.
Riparian Area: The area along streams, lakes, and wetlands whaaes and land interact. These areas
support plants and animals, and protect aquatiz@mments by filtering out sediments and nutrients

originating from upland areas.

Riparian Vegetation: The vegetation that exists in riparian areas asdjgported by the interaction of

the water and land.
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River Basin: An area of land drained by a river and its assediatreams or tributaries. Alberta\tater

Actidentifies seven major river basins within the pnoe:

» Peace/Slave River Basin

*» Athabasca River Basin

* North Saskatchewan River Basin
» South Saskatchewan River Basin
* Milk River Basin

* Beaver River Basin

* Hay River Basin

Sub-basin: A part of a river basin drained by a tributary avimg characteristics that are significantly

different from other areas in the basin.

Surface Water: Water bodies such as lakes, ponds, wetlands, riaatsstreams. It may also refer to
sub-surface water or groundwater with a directiamdediate hydrological connection to surface water

(for example, water in a well beside a river).

Voluntary Action: Performing an activity freely, without compulsion.

WCO: Water Conservation Objective

WPAC: Watershed Planning and Advisory Council (8éster for Life: Alberta’s Strategy for
Sustainability. In the Battle River Watershed (at the time oitiwg this plan), the designated WPAC is

the Battle River Watershed Alliance.

Water Act: The purpose of Alberta/ater Actis to support and promote the conservation and

management of water, including the wise allocatiod use of water (s.2).

Water Allocation Transfer: A water allocation transfer occurs when the hotafean existing water
licence agrees to sell all or part of the amouay tre allocated to another person or organization.
Alberta Environment must approve a transfer. Wihnindccurs, the allocation is separated from the

original land, and a new licence, with the senjooit the transferred allocation, is issued andcatd to
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the new location. Under th&ater Act Alberta Environment may place conditions on teeviticence.
Water allocation transfers may occur only if auibed under an approved water management plan, or by
the Lieutenant Governor in Council. See Section8Band 83 of th&Vater Act.

Water Conservation Holdback: If the Director is of the opinion that withholdingater is in the public
interest to protect the aquatic environment oniplement a Water Conservation Objective, and the
ability to withhold water has been authorized irepplicable approved water management plan or by
order of the Lieutenant Governor in Council, theebtor may withhold up to 10% of an allocation of
water under a licence that is being transferre@. Wwithholding occurs at the time the new licencated

for the transferred allocation is issued (sectig(2Bof theWater Ac}.

Water Conservation Objective (WCO): As defined in Alberta’®Vater Acta Water Conservation
Objective is the amount and quality of water neassBor the protection of a natural water bodytsr i
aquatic environment. It may also include water seagy to maintain a rate of flow or water level

requirements.

From theWater Act “Water Conservation Objective” means the amount guoédlity of water established

by the Director under Part 2, based on informatawvailable to the Director, to be necessary for the

(i) protection of a natural water body or its agiaénvironment, or any part of it;
(if) protection of tourism, recreational, transpation or waste assimilation uses of water; or
(iif) management of fish or wildlife, and may indéuwater necessary for the rate of flow of water or

water level requirements.

A licence may be issued by the Director to the Gawvent of Alberta for the purpose of implementing a

Water Conservation Objective.

Water Licence: A water licence provides the authority for divegtiand using surface water or
groundwater allocation. The licence identifies Wweder source, the location of the diversion site, a
amount of water to be diverted and used from tbatce, the priority of the “water right” establishiey

the licence, and the condition under which the divo& and use must take place.
Water Management Plan: Alberta’s Water ActandFramework for Water Management Planning

outlines the process for water management plaramdgthe components required for water management

plans in the province.
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Water Use Efficiency: To use the least possible water to accomplish g@ttbe, such as growing a

crop.

Water Use Effectiveness:To use water for purposes that provide the maxirdasired benefits for

society.

Watershed: An area of land that catches precipitation andndraito a body of water, such as a marsh,

stream, river or lake.
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