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East Goose Lake Water Quality Data
Resources:

East Goose Neighborhood Conversation: December 1st, @ East Goose Lake Neighborhood Conver... 0
2020 Bwiﬂ&&ﬁtkﬂaﬂiﬁmmh6~'

« PowerPoint : Adaptm Lake Managomont |

« Webinar recording link :
- *ALM and .ase:t:uclatedAnel
White Bear Lake City Council visitors presentation: +Steps to implement ch

May 11th, 2021 *Possible Management projects

» PowerPaint

« Supplementary articles:Eagan, MN Bald Eagle Lake, Watchon  (€YouTube
MN

« ity Council recording (1:40)

Other:
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Shallow Lake Vegetation
Management

White Bear Lake City Council Meeting
5/25/2021
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Objectives

» Shallow lake ecology and management

= Why the plant dominated state?

= Aquatic plant response following an alum treatment
= Shallow lake vegetation/recreation balancing act

* Long term management



Turbid and Clearwater States
Competing Equilibria in Shallow Lakes

Clearwater State Turbid State
— Large aquatic plant community — High algal productivity
— Low algal productivity — Low aquatic plant productivity

— Large grazer population — Low grazer (zooplankton) productivity




Role of Aquatic Vegetation in Shallow Lakes

why the plant dominated state?
/\

Maintenance of clear
water

Refuge for small Absorb wind and wave Maintenance of clear
invertebrates (especially energy, minimizing turbidity water
Cladocera) against fish caused by sediment
predations resuspension

“Services” to people through bank
edge protection against erosion,

products, (reed, sedge, biomass, fish AQUATIC PLANTS y g Habitat, food cover and nesting
and fowl), amenity and conservation materials for birds

Provide habitat for attached
algae

Spawning habitat for fish

High production creates

and phosphate availability

Food for invertebrates Cover and habitat for sediment conditions favoring
l piscivorous fish nitrogen loss by denitrification
through release
Refuges for small fish against 9
Food for adult fish predators

Moss et al. 1996



Balancing Aquatic Vegetation and Recreation in Shallow Lakes

why the plant dominated statee¢

TP < 60 ug/L
Chlorophyll-a < 20 ug/L
Secchi > 1 meter

Aquatic Life

Fish habitat
Waterfowl habitat

TP < 60 ug/L .
Chlorophyll-a < 20 ug/L [ {aYelfar:1i[e]8

Ecosystem
Secchi > 1 meter SerViceS Biodiversity

BARR



Strategy for Restoring Shallow Eutrophic Lakes

East Goose

Driver detection and removal
External and internal nutrient control
Biomanipulation

Plant establishment

Stabilizing and managing restored
system



Sediment P Inactivation - Aluminum Sulfate

= 88% of P load to East Goose Lake is from
the sediments
* Aluminum Sulfate (liquid)

— Dissolves in water to form aluminum
hydroxide and sulfate

— Permanently binds phosphorus in the
sediments

» Results in clear water in a few days

— Sunlight reaching the sediment to invigorate
aquatic plant community



Bald Eagle Lake Aquatic Vegetation Response to Alum
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Aquatic Vegetation Management — Gardening Your Lake

Como Lake Example
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Como Lake Aquatic Vegetation Management Plan (CRWD 2020)



Birch Lake Plant Community = 2013 and 2019
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Fern pondweed (P Robbinsi), Water celery (Vallisneria americana), and Chara (chara sp.) dominated



Adaptive Management in Aquatic Plant Management

= Aquatic vegetation management is Assess | ) Design
challenging Progress Strategy

— Shallow depth increases challenge

— Species specific response to
management actions Adaptive

— Manage multiple goals (habitat,
sediment stabliolization, biodiversity) Management

= Management Objectives

— Immediate: Harvesting, herbicide,
physical controls \
— Long term: community structure, Monitor

sediment, hydrology

Evaluate Implement



Red Rock Lake Aquatic Plant Management
Riley Purgatory Bluff Creek Watershed District and City of Eden Prairie Partnership
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Aquatic Vegetation Management — Heavy Lift

Whole Lake Drawdown Dredging




Conclusions

P

Clear lake state is the most ecologically
healthy state for shallow lakes

Required by State water quality rules
Low probability of HABs

Provides multiple ecosystem services (fish
and waterfowl habitat)

Safe for aquatic recreation

Aquatic vegetation management
requires an adaptive approach

Balance recreational uses and ecological health

Curate species that balance recreation and ecosystem
services

Requires active management

« harvesting, herbicides and planting

» May require drastic measures such drawdown or
dredging



Questions?
jbischoff@barr.com




