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« Introductions

- How are we fixing the lake?
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1973 Experiment by Schindler

Conclusion: Phosphorus controls how much algae (or
cyanobacteria) our lakes will grow.
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Phosphorus Loading
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natural sources locally controlled sources
‘ gravel roads and ditches
shoreline erosion
lawn clippings/Tertilizer
agriculture

resuspension and release sl I
from sediments septic systems
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Current condition LLRM

TP Inputs TP (lbs/yr)

Atmospheric 10 8.4

Internal Loading 34 28.4

Waterfowl

=) 3.7

Septic System 7 6.2
Watershed —Northern
Watershed - Southern

TOTAL

Goalin lake is 7.2 ppb — currently at 10.9 ppb
Can't get there with watershed action alone. | Reeeateet Tt



Internal Loading
October 20

Tem{erature (°C) and Dissolved Oxygen (mé#/L) and TP (ug/L)

Low oxygen and
high phosphorus in
bottom layer.
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Sediment movement
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Forms of sediment phosphorus by
depth in Nippo Lake
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(Ft)
30
23
10

0

(acres)
27
42
65
85

Area

(hectare
s)

11
17
26
35

Loosely Bound P + Iron
Bound P in upper 10
cm of sediments

(ka)
224
326
462
606

Loosely Bound P + Iron
Bound P + Labile
Organic P in upper 10
cm of sediments

(ka)
857
1314
2029
2663

Amount of P in upper 10 cm (4 inches)

e 1.3 metric tons of the stored sediment phosphorus could be
released back to the water column
e Assuming a 10% annual release of P in upper 10 cm below 9M
in depth equals a release of 22.4 kg/yr.
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Options potentially applicable

Options deemed not applicable.

Nonpoint source control of phosphorus (watershed-
based plan)

Point source control of phosphorus

Pollutant trapping (watershed-based plan)

Dilution and flushing

Circulation and destratification

Drawdown

Hydraulic dredging

Dry excavation of sediment after drawdown

Hypolimnetic oxygenation

Wet excavation of sediment from shore

Algaecides

Light limiting dyes

Phosphorus inactivation

Surface covers

Settling agents

Selective withdrawal of water

Sediment oxidation

Sonication

Mechanical removal/treatment on shore

Selective nutrient addition

Enhanced grazing through food chain interactions

Addition of herbivorous fish

Bottom feeding fish removal

Microbial competition

Addition of pathogens

Plantings of macrophytes for nutrient utilization

Plantings of macrophytes for shade
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Natershed Phosphorus Inactivation Balanced Aquatic
with Aluminum Community

THREE ACTIONS RECOMMENDED







Balanced Biologic Community

Manage biologic system to enhance grazing on algae

Probably not sufficient to rehabilitate lake although maintenance of a
ad fish community is encouraged
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Reduce P release from sediment; will control P in
lake if sediment is a major source

Planned to react with upper 4 inches of sediment.
Will use Aluminum Sulfate + Sodium Aluminate

LAKE MANAGEMENT
BEST PRACTICES

ALUM FOR PHOSPHORUS CONTROL
IN LAKES AND PONDS

DICK OSGOOD | HARRY GIBBONS | SHANNON BRATTEBO
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-0.2 mg/m? per day

==2015 alum treatment
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==2014 Alum Treatment

19.7 mg/m? per day

=$=5 meter SRP

21.6 mg/m? per day

12.5 mg/m? per day
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Solutions

Surface Total P (mg/L)
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Long Lake

e 2017

O 2018

W. James, UW-Stout, unpublished data
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Trend of increasing alum
es/ ponds

Lake Alum Treatments
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* Existing P load, sources and inactivation needs

e System hydrology — flow and flushing

oH, alkalinity, oxygen concentration




e Aluminum dose at any one time should be below
toxic levels

3 pattern that




e Aluminum quickly settles to bottom (areas deeper

than 20 feet) so there is little if any human contact
once applied.




- Water clarity improvement within a day or two- with a
ing application, the summer water should be




- Lake will not recover without addressing both external and
internal load

- External load is being addressed through a number of
BMPs and individual actions

hosphorus by aluminum is the
ed size and



ort blooms. The




Monitor water quality vV
Model lake and watershed, develop plan v

Design watershed BMP work v

Sample sediments V

ontrol of internal load Vv
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