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Symptoms of the Problem




7
8=
P<
O
[~
"
o0
<




Reduced Recreational and Property Value
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Fish Stress and Kills
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Thermal Stratification and Oxygen Depletion

THERMAL STRATIFICATION  reveene
01020 30

EPILIMMION

METALIFMION

HYPOLIMMION

i
&=
£
el
Q.
o)
o
)
-
4+
. |




Nutrient Enrichment: A Cause of the Problem

O

= Phosphorus (P) is an essential element for plant life and is the most common
growth-limiting factor for algae

= [t is the key nutrient driving water quality problems in lakes
= Different groups of algae have different minimum P requirements for growth
= P originates from within and outside of lakes

= Most successful lake restorations focus primarily on P management
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The Phosphorus vs. Algal Biomass Relationship
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LLake Erie
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Nutrient Sources in Lakes
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External Nutrient Sources

Stormwater Livestock
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Internal Nutrient Sources

E
Leaching from bottom sediments y: -
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Internal Nutrient Sources

Shoreline Erosion
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Internal Nutrient Sources
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Decaying Organic Matter




Internal Nutrient Sources

Sediment Resuspension
"Wind
"Boating
*Fish
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Carter Lake, IA

Other: 15 Ibs
0.5%

Watershed: 941 Ibs
29.7%

Pollutant load source allocation
Internal: 2,210 Ibs
69.8%




Nutrient Mass Balance Models
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Pollutant load source allocation

Actual Lake Elevatio
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Shoreline Erosion Release of Phosphorus
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Storm Lake, TA

Stoem Lake
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Lake Mitchell, SD

Legend
Lake Mitchet
Flrestes| Creek
[ Lake Mitchail Watershed (SDDENR]

Counties

Sanborn

Davison

Aurora

Hutchinson

Charles Mix

Lake Mitchell Watershed

Watershed Area: 350,960 Acres

Lake Area: 670 Acres

Lake Volume: 8,341 Acre-Ft (SD GFP




Five Island Lake,

Five Island Lake,
Palo Alto C ounty
Aerial View, 2015
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Legacy Phosphorus

= Phosphorus within the watershed or lake sediments that is present as a result
of anthropogenic activities

» Can cause a lag in anticipated P loading and water quality improvements

» Grand Lake St. Mary’s, OH
"60 years of legacy P in the watershed soils
= 30-40 years of legacy Pin the lakebed sediments
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Summary

O

= Phosphorus management is key to water quality improvements
» Phosphorus originates from within and outside of a lake

» Understanding the role legacy phosphorus improves our lake management
strategies

» Determining the nutrient load (mass balance modelling) and the precise
source of the load (load partitioning) are critical steps in a successful and
focused lake management plan
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Questions?
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