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PROJECT OVERVIEW

Municipalities surrounding Jackfish and Murray Lakes
commissioned a Development Study to measure key
environmental and physical characteristics against historical
Information and data to determine:

- How the current level of development affects the lakes

 How to manage land use and development while protecting and
preserving the natural and recreational attributes the lakes
provide.

The results of the Study will help local authorities cooperate with
one another to better preserve and manage development, land
use, infrastructure and the natural environment surrounding the
lakes.
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PROJECT TASKS

- Watershed & tributary analysis « Shoreline capability

* Land use analysis - Boat usage and capacity

* Infrastructure assessment * Lake classification based upon

. Field analysis including water development capacity
sampling and habitat * Public engagement
assessment (stakeholder questionnaire

and online public survey)

JACKFISH AND MURRAY LAKES
DEVELOPMENT STUDY

Environmental analysis



PROJECT TIMELINE
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ENVIRONMENTAL CONSIDERATIONS

This includes the following tasks:

« Desktop review of previous data
and information

« On-site assessment of water
guality, vegetation, riparian areas,
fish, wildlife, topography, erosion,
etc.

» Assess supporting habitat for
Species at Risk

- Wetlands and tributaries
* Historical use and activities

Current land use - Local (boating,
vegetation removal, shoreline
development, fishing) Regional
(adjacent land use, agriculture,
Infrastructure, industry)

Cumulative effects

Best management practices and
mitigation measures

Environmental Acts, Regulations
and Guidelines (Federal,
Provincial and Municipal)
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CHANGE IN LAND COVER BETWEEN 1987 AND 2018
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JACKFISH LAKE SHORELINE CAPABILITY
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MURRAY LAKE SHORELINE CAPABILITY
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JACKFISH LAKE ENVIRONMENTAL

SENSITIVITY
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MURRAY LAKE ENVIRONMENTAL

SENSITIVITY

Murray Lake

N

Rural Municipality of Meota

Murray Laka Devefopmant Study
Environmental Sensitivity
Anatysis

Legend

=Murmy Lawn

[ Moavamin Finst Nation

) soursas Firet Naticn

) Strearra and Wister bodies [10Cm Buffer|
(-} HEmmgunt |

« Potentisl for Environmental impact

L Moduratu (425)

. igh sy

Natec

Sartatien Apat 130 ra i ed UAND SuEw L e
Caoghe Earts snagevy and water Badptiewm
Buten

Wraeg b amrmd & o b e ———y of S
o »
o

o < w0 N
T~
WAL TR CRFS UTHE Jone 0N e
[When siceted 3
frows I

D3 proviied by g Gaoghs Bartn, Governemens o
Sadantewe, Camatslane ivarsey

Frojex e ACKLOOLID
S

fasrer

Suidas > 0q EYSTEMS
aue FinaL

Cute 2181 FICURE XX




STATIC BOAT TYPOLOGIES ON THE LAKES

STATIC BOAT COUNTS
Typology Jackfish Lake [Leman's Creek |Murray Lake| Totals
Boats on Shore 189 35 88 312
Pontoon 171 34 52 257
Wakeboard 100 21 21 142
Runabout 121 40 33 194
Sailboat 9 1 0 10
Personal Watercraft (seadoo) 188 21 39 248
Small Fishing Boat 63 19 26 108
Non-motorized (kayak, paddleboard, human-powered) 196 27 88 311
Empty Docks 148 32 49 229
Empty Boatlifts 74 14 29 117




COUNT TAKEN STARTING AT 1:00PM SATURDAY, JULY 31, 2021
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WATER QUALITY - WINTER 2021

JANURAY

Parameter

Jackfish Lake

TSS*

Chlorophyll a*

Secchi depth*

Murray Lake

MARCH

Jackfish Lake Murray Lake

TSS*

Chlorophyll a*

Secchi depth*®

Chloride Chloride
Ammonia Ammonia

Nitrate Nitrate

Nitrite* Nitrite*

Organic Nitrogen 3 ¥ Organic Nitrogen
Total Nitrogen N “ Total Nitrogen
Trophic Status* Nutrient rich Highly nutrient rich Trophic Status*

Faecal micro-organisms

Dissolved Oxygen®

Temperature*

Faecal micro-organisms

Dissolved Oxygen*
Temperature*
Notes:
* Uses 2021 data anly
T Increasing trend
Mo increase or decrease
& Decreasing trend

Within guideline criterion

Exceeds guideline criterion

Mo guidelires apply
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WATER Q

UALITY - SUMMER 2021

MAY

Parameter

Jackfish Lake

TSS5*

Chlorophyll 3*

Secchi depth®

Chloride

Arnrmonia

Mitrate

Mitrite*

Organic Nitrogen

Total Nitrogen

Trophic Status®

Faecal micro-organisms

Dissolved Oxygen* Dissohwed Oxygen®
Temperature® 1 B Temperature*
Motes:
* Uses 207 data anly
T Increasing trend
— Mo increase or decrease
& Cecreasing trend

JULY

TS5

Chlorophyll a*

Secchi depth*

Chloride

Ammonia

Mitrate

Mitrite*

Crganic Mitrogen

Murray Lake

I §
b
-

Total Mitrogen

Trophic Status®

Faecal micro-organisms

>
L
+
T

Within guideline criterion

Excmeds guideline criterion

Mo guidelines apply
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CUMULATIVE EFFECTS

Environmental
condition
Iindicators (10)

Keystone
species (2)

Beauty of the
landscape (9)

Education &
engagement (9)

Health &
wellbeing
(something to
walk to go and
see)

PRESSURE IMPACT MANAGEMENT

Climate change
(8)

Invasive species

(Canada Geese)
Overfishing

Bycatch

(mortality)
affecting prey

Food source Oil spill protocol
Erosion of
ol i 0il & toxic Beach cleans

pollution

Plastic free North
Plastic Devon
ingestion
y code of
Increase in conduct
people/public
visits/tourism Need a tourism
strategy’ (3)

boaters/anglers Pilotage regs®

[kayakers

Agriculture

Agrl-environment
schemes

Water quality
(13)

Tourism
Industry

Roads

Sea level rise
Coastal erosion
Realignment

Example of the graphical structure of a bowtie analysis

Habitat loss
(13)

Shoreline
management
plan

District and local
plans and Habitat
Regulations
Assessment

Management of
foreshore leases®

International
connection®

BENEFITS

Keep nature
healthy for
tourism draw

Tourism (3)

Canadian Environmental Assessment Agency defines this as:

Changes to the environment that are caused by an action in
combination with other past, present and future human
actions.

US Council on Environmental Quality define this as:

Incremental impact of a proposed action when added to
other past, present and reasonably foreseeable actions.

JACKFISH AND MURRAY LAKES
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CUMULATIVE EFFECTS

Episodic sediment source: Increased runoff & chronic
landslide and debris flow sediment source: unpaved
initiating in a clear-cut logging roads & trails

e

Increased runoff &

pollutants: impervious
surfaces around housing,
& roads

Chronic sediment &
nutrient source: runoff
from cropland

L Pl S |

Chronic nutrient,
pathogen & sediment
source: cattle grazing

near stream
Increased runoff:

compacted area

Riparian zone with perched water
table supporting saturation
i Maximum cumulative overland flow
. impacts

Water quality, fish habitat, wildlife habitat, soils, vegetation,
air quality

Boating — disturbance from motors, release of
oils/gas/lubricants

Aquatic vegetation (weed) removal - loss of habitat
(spawning), uptake of nutrients, filtering pollutants, food
sources for wildlife (including invertebrates, amphibians)

Sediment release — runoff from exposed soils (loss of
mMaterial, release of contaminants, impacts to fish habitat)

Release of sewage (raw and treated)

Release of chemicals - lawn care, weed management,
accidental spills not cleaned appropriately or reported

Vegetation also provides stability to riparian areas, the lake
Transport of aquatic
Erosion

Upstream or adjacent land uses - runoff from agriculture,
industry

JACKFISH AND MURRAY LAKES
DEVELOPMENT STUDY




LAKE CLASSIFICATION

The Lake Classification System includes the following classes of lakes — each with their own definition,
criteria (including exceptions), and management guidelines:

e Agricultural Lakes — have a substantial amount of farming, grazing or ranching activities around
the shore zone and usually surrounded by large parcels of land;

e Natural Environment Lakes - Lakes with high aesthetic qualities, recreation values and significant
wildlife populations. Usually small and away from populated areas and limited development.

e Development Lakes - those lakes that can withstand a variety of uses including extensive public
recreation and private development;

e Limited Development lakes - based on size and existing development patters are only able to
accommodate a limited amount of development. To maintain most of the undeveloped lakeshore
areas which are necessary to sustain existing environmentally sensitive areas and wildlife habitat

e Special Case Lakes - Characterized by a mix of different land use with a significant amount of

residential development with important recreational, ecological, cultural areas that need
protection.

JACKFISH AND MURRAY LAKES
DEVELOPMENT STUDY




LAKE CLASSIFICATION

Jackfish Lake and Murray Lakes are classified as a Special Case
Lakes

While each lake meets the criteria of a Development Lake, the
following considerations results in their Special Case Lake
classification:

 Federal recognition of Murray Lake as a Migratory Bird Sanctuary.

« Both Jackfish Lake and Murray Lake are within a Whooping Crane
migratory route.

 The extent of significant habitat of the lakes, their tributaries and

fringed wetlands.
JACKFISH AND MURRAY LAKES
DEVELOPMENT STUDY



MITIGATIVE MEASURES (NEW DEVELOPMENT)

> Pre-development, site specific ecological inventory/surveys

> Establish buffers/setback requirements and guidelines

Lakeshore
Watercourses/tributaries
Wetlands

Escarpments

Native grasslands

» Condition of construction policy
Environmental Construction Operation (ECO) plans

« Erosion and sediment control plans
 Stormwater management studies and design

» Design considerations

« |dentify wildlife corridors and migration routes, and sensitive habitat

« Minimize removal of natural vegetation, avoid manicured landscapes and limit impervious
surfaces

« |dentify potential for shared community infrastructure ie. water, wastewater, lake access

» Avoid removal of riparian and emergent vegetation for creation
of beach areas and boat access

» Education and enforcement I ACKEISH AND MURRAY LAKES

DEVELOPMENT STUDY




MITIGATIVE MEASURES (RE-DEVELOPMENT)

» Review and update development permits to address
appropriate environmental regulations (municipal,
provincial and federal)

» Restrict stripping of vegetation to high water mark with

site specific bu

fer

» Site Inspections and monitoring during and post

construction

» Improve waste management and disposal standards
» Ensure regulatory approvals, guidelines and BMP's are
followed for any planned work within waterbodies.

» Education and

enforcement

JACKFISH AND MURRAY LAKES
DEVELOPMENT STUDY



LAKE MANAGEMENT GUIDELINES

Create development bylaws, permits, policies and directives (i.e.. tree protection, erosion and sediment
control, watercourse/wetland protection)

» Promote sustainable practices through one stewardship group: i.e. awareness of sustainable practices,
engage with community, establish/revisit goals/objectives annually, include students or educational
institutions for resource and research support

» Establish collective development review body to review and approve development permits and new
developments — combine economic and administrative resources

» Encourage compliance with existing provincial and federal legislation (i.e. Fisheries and Oceans
measures to protect fish and fish habitat)

> Consider bans or limitations on the use of artificial grass and fertilizers/pesticides/herbicides, etc.

» Review post development guidelines and policy for effectiveness and compliance, and identify
Improvement

> Lake Accessibility (road/boat/land)- limit clearing or degradation of native vegetation by implementing
collective public access and trail networks

» Restoration of compromised shorelines and qualifying setbacks to improve the lakes natural ability to
iImprove water quality, fish habitat, and reduce flood risk and erosion

» Maintain undeveloped shorelines in a predominantly natural state

_ _ JACKFISH AND MURRAY LAKES
» Acknowledge and respect high water mark and wetland boundaries DEVELOPMENT STUDY




LAKE MANAGEMENT GUIDELINES

» Develop mitigation measures and considerations for watershed protection. This could
Include collective initiatives to minimize or eliminate nutrient loading — direct and
indirect sources such as agricultural runoff, sewage disposal, erosion and
sedimentation

» Avoid development in areas susceptible to erodible soils and steep slopes

> Retain/restore/conserve natural areas such as wetlands, rock outcrops, bluffs,
tributaries, valuable fish habitat areas and any other ecological significant areas

> Establish boating restrictions/conditions in sensitive areas

» Encourage improvements to existing agricultural land use - accessing NGO groups (i.e:
Ducks Unlimited Canada) in support of fencing, cattle guards, off site watering troughs
or other measures to mitigate land use conflicts and water quality impacts

» Education and enforcement

JACKFISH AND MURRAY LAKES
DEVELOPMENT STUDY




