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2012 Aquatic Vegetation
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Submerged Aquatic Plants
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Other Issues Identified

= Shoreline conditions

— Dead trees, trash collecting in vegetation

= Better access

— Access point can be difficult

= | ake uses

— Recreational paddling, aesthetics

— Minimal fishing and swimming
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Strategy for Restoring
Shallow Eutrophic Lakes

A guide to the
restoration of
nutrient-enriched
shallow lakes

Identify and Remove Stressors
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ﬁ e Aquatic invasive species (Curly-leaf pondweed, common carp)
% ¢ Hydrologic alteration

g, ¢ Unbalanced fishery (rough fish, stunted fish)
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Nutrient Control

e Watershed nutrient reductions
e Internal phosphorus cycling

Turbid to Clear Lake Shift (biomanipulation)

¢ Whole lake drawdown
o Large scale fish removal
® Force clear-lake phase (alum treatment)
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Aguatic Plant Establishment

e Aquatic invasive species management
e Establish aquatic plant nursery areas
¢ Transplant native aquatic plants

Shallow Lake Stabilization and Management

Management

¢ Increasing biodiversity and health of native aquatic plants
¢ Minimizing invasive plants and fish (population control)
¢ Balance recreational uses
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Goose Lake South Phosphorus Sources
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Goose Lake North Phosphorus Sources

Goose Lake North - 2014 Water Year Goose Lake North - 2014 Growing Season
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Watershed Best Management Practices
Iron Enhanced Sand Filter Stormwater Pond

Photo: Minnesota Stormwater Manual
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Stormwater Ponds

Google
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Aerial Image: Met Council, 2020
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Watershed Practice Implementation Process

Stakeholder Apply for grant Construction — if Earliest
meetings funding acceptable design construction in
- Concept design is agreed upon 2024

« Landowner input
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Sediment Phosphorus Release

Input

(dissolved &

particulate) Output
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Sedimentation
(organic & inorganic)

—

Release (PO,)

Sondergaard et al. 2001
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Whatis Alum?@

= Aluminum Sulfate (liquid)

— Dissolves in water to form aluminum hydroxide
and sulfate

— Aluminum hydroxide is a white solid that settles
out of the water column

= Permanently binds phosphorus in the
sediments

= Aluminum phosphate complexation
(Al(OH);PO,)

— Very stable in the environment
— Not sensitive to anoxia (low oxygen)
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. takeRiley Alum Apglication, Spring, 201

©Erdahl Aerial Photos

Photo Date 5/12/16 N
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Goose Lake Alum
Treatment

» 919-foot contour (5.4
acres) North Basin

» 917-foot contour (23.5
acres) South Basin

(3 Goose Lake Watershed

l‘_':? Municipal Boundary
X VBWD Legal Boundary

GOOSE LAKE
BATHYMETRY CONTOURS AND
SEDIMENT CORING LOCATIONS

Goaose Lake Outlet Feasibility Study
Valley Branch Watershed District

FIGURE 3-1




Internal Load Reduction or Watershed Reduction Firste

Traditional Thought Model

Watershed Lake Clarity
. Internal Load .
Projects Improvement

Proposed Thought Model

Internal Load Internal Load Internal Load
Lake Clarity
improvement
Watershed Projects
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Alum Project Longevity Risk Assessment

Alum Treatment Longevity with Internal and Watershed load
Reduction

@ Internal Load Only
H Internal and Watershed
Load

Fountain Dean Susan Bald Eagle Lemay Quigley Carlson Blackhawk BARR
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Years to Replace Mass of
Phosphorus in 5 cm of sediment (years)
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Role of Alum in Shallow Lake Management

A guide to the
restoration of
nutrient-enriched
shallow lakes

Forward switch detection and removal

External and internal nutrient control
(TMDL)

Biomanipulation (reverse switch)
Plant establishment
Stabilizing and managing restored system
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Role of Aquatic Vegetation in Lakes

Refuge for small
invertebrates (especially
Cladocera) against fish
predators

|||||| e

of clean wate o d

“Services” to people
through bank edge

‘% protection against erosion,
products (fish and

waterfowl), amenity, and
conservation

. Provide habitat for
-, attached algae

¥

Food for

invertebrates
*,, Food for

adult fish

Moss et al. 1996

it

Absorb wind and wave

energy, minimizing
-_— turbidity caused by

sediment resuspension

Maintenance
of clean water

" \. Habitat, food cover, and
.tih‘ nesting material for birds

Aquatic
Vegetation

+ Spawning habitat for fish

High production creates

+ Cover and habitat for sediment conditions favoring
piscivorous fish NZ nitrogen loss by

denitrification and phosphate

availability for release

+ Refuges for small fish
against predators
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Balancing Aquatic Vegetation and Recreation in Shallow Lakes
Why the plant dominated state?

atic 4. . .
o}) /0 * Aquatic vegetation
¢ [\

* Fisheries

* Macroinvertebrates
e

O
* Boating & ? A %. « Fish habitat
« Fishing [/ P W « Waterfowl habitat
+ Swimming ' . m « Biodiversity
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2012 Aquatic Vegetation
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Physical Characteristics of Lakes

Emergent
1

Floating-leaf

Shallow lake

Submergent

Diagram not to scale
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Importance of Depth

not all shallow lakes are created equal

= Depth is a key factor establishing the “level of effort” required to
maintain boating as a recreational use

26
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Aquatic Plant Management

Aquatic Plant Harvesting

Photo: Weeders Digest
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2012 Aquatic Vegetation
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Fisheries- Carp and other rough fish management

29

Other Issues- Shorelines and Islands

30
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Protection Activities

Aquatic Invasive Species Management

Photos: Minnesota public radio; University of Minnesota
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Next Steps for Goose Lake Enhancement

Design Goose Lake is listed as an impaired water (303(d) list)

strategy « Impaired for eutrophication (nutrients and algae response)
)

O N Actions to improve water quality

» Watershed practice implementation
« Internal P load reduction project using alum

Adaprive impigmigng Biological conditions in the lake
Management

« Work with MNDNR to complete a fish survey

Assess
progress -/

« Point intercept survey to describe aquatic vegetation community

Evaluate ) Lake Management Planning

Monitor « Roles, responsibilities, cost estimates, grant funding
« 2024 for implementation
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Key Planning Aspects

Local
Residents

Watershed
Districts

Lake
Management

Municipalities

NEIEEe!
Federal
Agencies

Sustainable
Funding

Sustainable
Practices

Questions?

Joe Bischoff, joischoff@barr.com

Photo: Edina Realty Photo: Tucker Ri
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