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Presentation Outline

. Overview of MPCA study to develop MCES Metro
effluent TP limits.

Discussion of uncertainty in TP and Chla criteria,
water quality data and modeling analysis.

Potential effect of uncertainty on Metro effluent TP
limits.



MPCA Water Quality Study
of Lake Pepin Summary

Development of Lake Pepin Site Specific TP and
Chla Criteria.

Enhancement and additional calibration of coupled
hydrodynamic/sediment/water quality model.

Application of water quality model to evaluate the
effect of various combinations of point and nonpoint
source load reductions on Lake Pepin water quality.
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Discussion of uncertainty in Lake
Pepin TP and Chla criteria



MPCA Lines of Evidence for Proposed
Lake Pepin TP Criterion of 100 ug/L

Sediment-diatom inferred Lake Pepin TP levels for
1900-1960 period.

Average TP concentration of Ecoregion draining to
Lake Pepin.

Limit algal blooms (Chla > 50 ug/L).
Protect downstream pools.

Wisconsin river TP criterion is 100 ug/L.



Lake Pepin Sediment-Diatom Study
Inferred TP Reconstruction

Recommended

procedure by authors

(Engstrom, D.R., and J.E.
Almendinger)

50 100 150 200 250
Diatom Inferred TP (ppb)




Lake Pepin Ecoregion TP Concentrations
for Typical Minimally Impacted Streams

Recommended by
Used by MPCA EPA guidelines

Ecoregion

NLF
NCHF

m-.‘m‘
. Flowweighted TPconcentraion | ~ \ 79 / | \183 /) |
NLF — Northern Lakes and Forests — —
NCHF — North Central Hardwood Forests
WCP — Western Corn Belt Plains
NGP — Northern Glaciated Plains




Stressor-Response Approach
Nonwadeable Rivers (Wisconsin)
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MPCA Lines of Evidence for Proposed
Lake Pepin Chla Criterion of 28 ug/L

To achieve previously determined low/medium flow
chla criterion of 30 ug/L, the equivalent criterion for
all flows Is 28 ug/L.

Limit algal blooms (Chla > 50 ug/L)
User perception surveys.

Protection of downstream pools.



Number of Days with Computed Chla > 50 ug/L
as a Function of Lake Pepin Computed
Summer Mean Chla

#1908 (28%) m 1987 (14%) 4 2006(10%) © 1987 (3%)

Proposed Criteria (28 ug/L)
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Lake Pepin User Perception Study Results
(Ratings: 1 — Best; 5 — Worst)

Blue - Recregtional Suitability Rating (1-5)
Black - Physlcal Condition Rating (1-5)°
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Discussion of data uncertainty



Comparison of Measured Summer Average
Lake Pepin Chla from Different Agencies

Summer Average Lake Pepin Chlorophyll {pg/L)

MModel | MCES | LTEMP | MPLCA USACE DNE
[:-ata




Discussion of model uncertainty / bias



Upper Mississippi River
Modeling Framework

Boundary Conditions & Loads: = Boundary Conditions & Loads:
Upstream Tribs Point Sources Upstream Tribs Point Source
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ECOMSED | Temperature, RCA

Sediment

»
Transport

31 Water Quality State Variables

» Algal species (relate to chlorophyll a)
« Zooplankton species

- Carbon compartments

» Phosphorus compartments

» Nitrogen compartments

- Dissolved oxygen

» Suspended sediments




Overview of Water Quality Model Kinetics

Eutrophication Modeling Framework
(Vollow 1'oxi Donoios Sadimaoni i‘lux Moclal)

Atmospheric
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Lake Pepin TP Calibration Model Results
(Lake-Wide Average)

e MCES MPCA e USACE +» DNR e

e MCES MPCA e USACE =+ DNR




Lake Pepin Chla Calibration Model Results
(Lake-Wide Average)
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Median Absolute Relative Errors for Upper
Lake Pepin (June-September)
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Annual Average Model vs. Data

Upper Lake Pepin Lower Lake Pepin

® Data =——1:1Lline — Linear(Data) ® Data ===1:1Lline = Linear(Data)
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Sensitivity of Metro WWTP TP Load to
Lake Pepin Criteria

Chla hMetro Load Concentration
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Conclusions

Selection of the most stringent Metro effluent limits may
not be appropriate given the uncertainty in criteria
derivation, available data and modeling analysis.

Consistent with adaptive management approach continue
to monitor the river as point and nonpoint source nutrient
reductions are achieved.

After the collection of sufficient data evaluate If initial
point and nonpoint source reductions should be revised.



Questions & Answers

Contact info:
HDR | HydroQual
1200 MacArthur Blvd.
Mahwah, NJ 07430
(201) 529-5151

Tom Gallagher: x7125
(thomas.gallagher@hdrinc.com)

Cristhian Mancilla: x7124
(cristhian.mancilla@hdrinc.com)



