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-« Need for River

Minnesota
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Nutrient Standards

Agency

ANutrient enrichment negatively impacts
aguatic biota and recreation

AUSEPA States should develop nutrient
criteria for lakes, streams, wetlandsst
developmay be more accurate based on
recent Florida & Wisconsin cases)

AMN promulgated ecoregichased lake
eutrophication standards in 2008

AMN will promulgate river eutrophication
standards in the 2012012 rulemaking
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iion StAtewide river criteria development

Control
Agency

ADocument relationships among nutrients, &
suspended algae, BOD, diurnal DO flux
(daily max Deénin DO), fish, & inverts;

Aldentify threshold concentrations;

AAssign numeric criteria based on above & s
supporting information; “

ANumeric translator to address excess
attached algae (periphyton);

Al R2LJI ONAUGSNAF Ay(Z
quality (Ch. 7050) standards o




g Draft river eutrophication criteria
Minnesota (summermeans)
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Agency

Nutrient Response

North 55 <10 XKnodn XmMop
Central 100 <20 XKn &p  XKH dn
South 150 <40 Xp dn <35

Ecoreqgiorbasedeutrophication criteria for nutrient (TP) and
response variables: sestonic chloropfglidaily dissolved

oxygen flux (change) & biochemical oxygen demand, ,
pH >9.0 (WQS) can be used as a response variable as welg




Conceptual model on impact of nutrient enrichment on biological
condition and recreational quality for medium to large rivers
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River Nutrient Study studies & data collection

01999 & 2000- Initial EPAfunded studies focused on
representative mediumlarge rivers in various ecoregionse.g.
Crow, Miss. & Rum (below) focus on navadeable, watershed

area generally>1,000 rhi Probe for
continuous DO

62001¢ Sampled a range of rivers to test relationships & expand 7easurement
spatial coverage

2006 & 200& expanded coverage to all ecoregions

ARiver nutrient dataset ~40 sites w/ nutrients, biology & diurnal
measurement.

of FGSNI AYO2NLI2 NI SR RIFOF FNRY wmMnnQa
sites for statewide coverage both wadeable & newadeable;
South Fork North Fork Miss. at Monticello Rum




River Nutrient Regions in Minnesota

River Nutrient Region
ﬁ North
:l Central
[ ]south

Streams >= 4th order
Reach Specific Criteria
e Central
North

— South

C3Q River Basins (HUC 4)

River Nutrient Regions (RNR)

Needed to regionalize criteria
development because:

1) distinct differences among
landform, land use, soil type, &
stream water quality in MN &

2) EPA recommendation,;

3) Consistent with lake standards

EPA Ecoregion map is the base ma
Rivers classified based on:
ARelative ecoregion composition;
AReview of reacispecific WQ);



& Criteria development:

Minnesota
Pollution

-« multiple lines of evidence

1. Spearman correlationnitial examination of
relationships among TP, TN, GhDO flux, and
biological metrics

2. Linear regressiordefine relationships among TH
ChtT, and DO flux

3. Scatterplotsvisualize relationships among
biological metrics and stressors and begin
threshold ID

4. Quantile regression and changepoint analysis:
threshold concentrations determined for Wadearl

vS. nonwadeable and on a regigpecific basis
“wComprehensive literature reviets provide further
perspectives
wUse above to move from broad ranges to region
specific criteria




TP vs.chl-a regressions for reference lakes & rivers
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Established relationship among TRC&la based on RN data for 31 rivers.
Mifferent relationship but equally as strong as lakes.
AStream size, flow & turbidity influence relationships.



River chlorophyll (suspended algae) and BOD

BOD (mg L")

® Nonwadeable
A Wadeable ~

N BOD = 0.05 * Chl-a + 0.91
¢ 2~ R?=0.93
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Percent Sensitive Invertebrate Taxa

Phosphorus and Aguatic Life
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Quantile (piecewise) regression (with Cl) describes relationships & ID threshold
concentrations. Migpoint of 2 breakpoints used to interpolate TP.



y Sestonic

Algae

L)

Het er gtrjop

Conceptual approach &
statistical analysis
(links stressor to impairment)
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&~ Threshold Concentrations

Minnesota

roluion— Threshold concentrations from

foeney biological tests for:
I Region: north, central, and south
I River size: nonwadeable and wadeable
I Biological group: Fish and invertebrate
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g Draft river eutrophication criteria
Minnesota (summermeans).

Pollution
Control
Agency

Cause Response

North 55 <10 04. 0 O1. 5
Central 100 <20 04 . 5 02.0
South 150 <40 0O5. 0 <3.5

Auture assessmentsased on:

AMinimum of 2 summers & 6 or more obs./summer:;

AData from most recent 10 years;

AMust exceed cause & one or more response
(stressors)to be deemed impaired (303(d) listed)




E Draft criteria compared to
RNRbased TP distribution.

Minnesota
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Reflects distinct regional patterns
Based on summer -mean STORET data from 1995 -2009 for:
128 (North), 239 (Central) and 209 (South) river sites.




g Example assessment based on STORET data for

Minnesota most recent 10 years

Pollution

g‘;'e‘:g TP Chl-a BOD 303(d)
Region / River Name ug/L ug/L mg/L list
North RNR 55 10 1.5
Leech Lake River nr Ball Club 28 1.5 N
Pine River nr Mission, CSAH11 28 1.0 N
St. Croix River nr Danbury, WI 39 3 1.0 N
Mississippi River at Aitkin, MN 52 6 1.2 N
Central RNR 100 20 2.0
Leaf River nr Staples, CSAH29 84 3 1.2 N
Sauk River nr St. Cloud, MN 172 25 26 Y
North Fork Crow River nr Rockford 253 56 3.5 Y
Cannon River at Welch, MN 190 16 2.6 Y
Mississippi River at Anoka 88 23 1.8 close
Rum River at St. Francis 125 19 1.9 close
South RNR 150 40 3.5
South Fork Crow River at Delano 395 102 79 Y
Blue Earth River nr Rapidan 190 59 Y
Le Sueur River nr Rapidan 244 45 Y
Minnesota River at Judson 239 82 Y




Addressing excesattached algae:
Periphyton Chh <150 mg/m (mass/unit area)

Current scientific literature suggests a blomass concentration of 150 mg CHL
a/im2LINRP 0 SO0 & AUNBFYAaQ O0SYSTFAOALFT dza S
polluted with loss of uses.

This is a numeric translator of the general narratlve WQS language that doe:
y20G Fff2¢6 ay2EA2dza IANRGOGK 2F Ff3IS

Because it is a translator, there are no nutrient concentrations associated
with this biomass WQS (requires stressor ID to determine causation).

Low ~150 mg/m2 >150 mg/m2
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northern pike
© Joseph Tomelleri

Y e O,

Rivers - AAquatic | i feo empl

PoolsandPepin -An Aquatic Recreati or
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