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Presentation Objectives

TMDL overview
Review Lake Margaret TMDL
Review source identification process

Implementation Plan
NO SILVER BULLET OR SMOKING GUN
Activities by phosphorus source
Other activities
Capital Projects



What is a Total Maximum Daily
Load (TMDL)?

TMDL ° LC = LA+ WLA+ MOS

The maximum amount of a pollutant that a

water body can receive and still meet water

guality standards

Originated from Section 303d of CWA
TMDLs incorporate NPDES permit limitations

Developed for waters not supporting
designated uses after traditional controls



MPCA Standards

North Central Northern
Hardwood Lakes and
Forest Forests
parameters | Shallow” | Deep | NA
Phosphorus 60 40 30
Concentration
(mg/L)
Chlorophyll-a 20 14 0
Concentration
(mg/L)
Secchi disk >1 >1.4 >
transparency
(meters)

' Shallow lakes are defined as lakes with a maxirdepth of 15 feet or
less, or with 80% or more of the lake area shakowugh to support
emergent and submerged rooted aquatic plantgdlitzone).




Relationship between TP
and Transparency

Oligotrophic ~ Mesotrophic Eutrophic Hyper-
Eutrophic
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South Basin TMDL — TP
(pounds/yr)

Current TMDL
South South | % Reduction

Drainage Areas 4,031 2,241 44%
Septic Systems 0 0 0%
Upstream Lakes 0 0 0%
Atmosphere 20 20 0%
Internal Load? 508 50 90%
TOTAL = 4,559 2,311 49%

Drainage area reduction 60% from pasture and developed

Internal load assumed at 1 mg/m?/day







General Stormwater

Stormwater Is defined as runoff from
developed sites such as residential,
commercial or industrial sites as well as
roads.

Mostly associated with impervious surfaces
such as pavement and buildings



Stormwater Activities

Lake Margaret Watershed Overlay District
Stormwater and natural resources protection

Low Impact Development practices on lot or
site level
Demonstration projects

Upgrade Cass County stormwater standards

Lake Margaret stakeholders environmental
fair
Bring together stakeholders to discuss issues,
conditions, etc.



Lake Margaret Watershed
Overlay District

Establishes stormwater requirements to
protect water quality

Riparian lots

Buffers in shore impact zone and wetland setback (75%
native)

Eliminate stormwater discharge from site
— Low Impact Development practices
— Infiltration, rain barrels, vegetated berms
Non-riparian
Less than 15% impervious cover

Buffers around wetlands (25 feet), streams (100 feet),
other drainage (50 feet non-roadside)






Confined Animal Feeding Operations
and Pastures

CAFO Management
MPCA Regulations
County Expansion Ordinance
Pastures
Fencing and Buffers
Manure and nutrient management
Soil testing for nutrient content
Demonstration projects
Provide funding or cost share
Clean Water Legacy Act









Individual Septic Treatment
Systems

Assess septic systems Iin watershed

Grant money available through Cass
County Environmental Trust Fund

Upgrade nonconforming systems

Low Interest loans available through Cass
County

Education on septic inspection and
maintenance protocols and frequency



—

ISTS

Well inventoried In
City limits
No nonconforming
systems
County septic
survey

Upgrades from 2001-
06

Little is known about
remaining systems



Woodlands and Wetlands

Cass County Forest Management Plan
Review and update if necessary for water quality impacts
Maintain Smartwood certification

Private owners follow the Sustaining Minnesota
Resources Guide

cultural resources

forest soils

riparian areas

visual quality

water quality and wetlands

wildlife habitat

Cass County Wetland Evaluation
Evaluating and prioritizing wetlands in the county

Develop a management plan for high priority wetlands
Also wetlands in City boundary






Internal Phosphorus Loading

Phosphorus release from in-lake sources
Sediment release
Develop feasibility report and make
recommendations on internal load controls
Aluminum Sulfate (Alum)
Hypolimnetic withdrawal
Hypolimnetic aeration

Implement recommended internal load
reduction strategies



South Basin TMDL — TP
(pounds/yr)

Current TMDL
South South | % Reduction

Drainage Areas 4,031 2,241 44%
Septic Systems 0 0 0%
Upstream Lakes 0 0 0%
Atmosphere 20 20 0%
Internal Load? 508 50 90%
TOTAL = 4,559 2,311 49%

Drainage area reduction 60% from pasture and developed

Internal load assumed at 1 mg/m?/day




Alum (Aluminum Sulfate)

Chemical salt that permanently bids
ohosphorus

Relatively inexpensive

_ongevity affected by external loading
and carp

Little environmental impact if dosed
properly










Strategy for Restoring Shallow
Eutrophic Lakes

Forward switch detection
and removal

External and internal
nutrient control

Biomanipulation (reverse
switch)

Plant establishment
Stabilizing and managing
restored system



Aquatic Vegetation and Algae Control

Manage for a healthy submersed aquatic
vegetation community

Important for support zooplankton that help
maintain clear water state

Vegetation Management Plan
Invasive control such as curly leaf pondweed

Manage “weed control” activities

Make sure lake community is not harmed while
supporting aguatic recreation

Manage algae population
Artificial circulation
Need to collect more data on algae population
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F

oxic Algae

Toxic algae

Blue greens

Not edible by
zooplankton

Can produce
toxins

Not likely on
Lake Margaret
but potential
exists for blue-
green blooms



—

Madison, WI SolarBee



- Blue Green Algae Control with

SolarBee



Aquatic Recreation

Approximately 124 families reside on
the lake In peak summer.

total of 185 high-powered water vehicles.

Education on the potential for boating
Impacts
Brochures and maps of sensitive areas on
Lake Margaret

Educate users to avoid shallow areas at
high speeds

Data provided by Doug Miller






Additional runoff

Nutrients, herbicides,
pesticides

Overwater structures
reduce light availability

Shoreline erosion

Shoreline

Development Impacts

Loss of vegetation and
habitat

Lower songbird density
(Lindsey et al. 2001)

Lower green from density
(Woodford and Meyer 2002)

Loss or disturbance of fish
spawning, feeding and
rearing

Loss of wood structure from
tree fall

Lower diversity of fish
species in developed
shoreline areas (Brazner
1997)

Reduction in vegetation
abundance (66% Radomski
2005)
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Fisheries and Aquatic Life

Maintain a balanced
fishery to support
water quality
Evaluate and control
rough fish population
Periodically monitor
fish population



Fish Abundance
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Monitoring & Reporting

Monitor Lake Margaret every 3 years

Include zooplankton and

Collect implementation c
Track Best Management

ohytoplankton
ata

Practices

Miles of buffers, # of inspected or

upgraded septic systems

Monitor Home Brook outlet

Flow and water quality



— Adaptive Management

Assess @ Design
Progress Strategy
@ Adaptive %

Management

Evaluate Implement

% Monitor @



