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TMDL Study Domain

Metro Mississippi ïLake Pepin
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Science: TMDL Goals

Site-Specific Standards

ÅEutrophication Targets

ï32 ug/L Chl a

ï100 ug/L TP

ï0.8 meters Secchi 

transparency

TSS & Vegetation Target

-- 32 mg/L TSS

ï21% frequency SAV-

EMAP methods



Mississippi Makeover

A Plan for 
Restoration, Just 
Around the Bend



Ecosystem Indicators & Metrics

TMDL Endpoints

32 ug/L Chl a

100 ug/L TP

0.8 meters Secchi transparency

32 mg/L TSS

21% frequency SAV with EMAP methods

Indicators & Metrics for MMakeover

ÅWater Clarity-Aquatic Vegetation

ÅSedimentation

ÅInvertebrates

ÅFish

ÅAquatic Habitat Quality Index

ÅWaterfowl
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Water clarity

- TSS (mg/l) ïsummer average 1976-2008, L& 

Dam #2 and #3

- Secchi (cm) ïMayïSept average at L & Dam #3

- Secchi (cm) ïLake Pepin average

45

38.5

68

32

46.8

80

Aquatic vegetation

- frequency of occurrence (%) ïEMAP sampling, 

SAV

- species richness (maximum # species)

9

9

21

11

Sedimentation

- rate (Lake Pepin life span)

- load (metric tons/year)

4,000

80,000

370

865,60

0
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502,000

Mississippi Makeover Indicators

Invertebrates (mussels)

- catch/unit effort (% sites with <1/min)

- species richness (# species)

- Mucket mussel (% of population)
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Fish

- catch per unit effort (individual species)

- size structure (individual species)





Relative Contributions: Historical 

Tributary and Permitted WWTP 

Loads



Shift in Historical TP Loads



Hydrologic Scale 

Pepin~Basins~Majors 

Å4 drainage basins

Å33 major watersheds

ÅñMetroshedò

Å7-county metro area 

re-drawn by 

watershed 

boundaries



Annual Average TP Load (lb/day)
WWTP Effluent, Twin Cities Metro Area
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Factors Affecting Eutrophication 

Site-Specific Standard

ÅResidence time of Pepin (days) vs. 

glacial lakes (years). Flow is critical
ÅLake Pepin is a low-productivity lake vs. 

glacial lakes.

ÅChlorophyll a not a direct indicator of 

nuisance algae abundance in Pepin.

ïDominated by diatoms vs. blue-greens


