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National WQ Studies: Eutrophication, Hypoxia, SAV

EFFECTS OF NUTRIENT
ENRICHMENT IN THE
NATION’S ESTUARIES:
A Decade of Change
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EPA-Mandated Numeric Nutrient Criteria
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4 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
: 7 & WASHINGTON, D.C. 20460
¢ prote” -
“To be effective, nutrient criteria should address causal (both
nitrogen and phosphorus) and response (chlorophyll-a and
transparency) variables for all waters that contribute nutrient
loadings to our waterways.”
o and Y Y
MEMORANDUM
SUBJECT:  Nutrient Pollution and Numeric Water Quality Standards
FROM: Benjamin H. Grumbl }ﬂw’(yg@%
Assistant Administrator
4 o : :
TO: “As always, States, Territories and authorized Tribes have the

flexibility to address nutrient pollution using a subset of or
alternatives to these parameters if they are shown to be

\scientifically defensible and protective of designated uses.”

This memo provides a national update on the development of numeric nutrient water quality
standards and describes EPA’s commitment to accelerating the pace for progress. EPA published
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Recommended Indicators for Georgia

1. Nitrogen

2. Phosphorus

3. Chlorophyll a

4. Transparency

5. Biochemical oxygen demand (BOD)
“"Immediate” indicators of poor water quality

6. Dissolved oxygen

/. pH . .
Ancillary data Criteria
Water temperature O Good

Salinit




Encompass fractions used by phytoplankton and microbes

Recommended by 2 panels of experts as best if financial resources
are limited (Bricker et al. 1999, 2007; DiDonato, in press)

Follow NEEA (Bricker et al. 1999) until local models developed

Criteria Criteria
TDN, mg L1 TDP, mg L!
O Good TDN < 0.1 O Good TDP < 0.01
O Fair 0.1 <TDN<1.0 (O Fair 0.01 < TDP<0.1
@ Poor TDN > 1.0 @ Poor TDP > 0.1
Metrics Metrics

Annual median Annual median



In Georgia

Seagrass shading not an issue... Criteria
But what levels may lead to hypoxia Chlorophyll a, pg Lt
via bloom degradation?

Need local data/models O Good Chl <5

In the meantime, national studies -

(NEEA, NCCR) are in good agreement O Fair 5 < Chl<20

based on expert judgment @ Poor Chl > 20
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Transparency

Water Clarity - Southeast (2000) High light transmission requirements
it I | of seagrass are not applicable to

@Good = >20% in NC,FL
> 10% in SC, GA

OFair = 10% to 20% in NC, FL
5% to 10% in SC, GA

@Poor = < 10% in NC,FL
< 5% in SC, GA

OUndetermined

Criteria

Undetermined

<% poor % transmission at 1m
Fair

o (or Secchi equivalents)

O Good Trans > 10
NCCR Il Ctgteria i:lraP;):r lI?atir;g )
S O Fair 5<Trans < 10

Coastal Areas | Meter in Depth)

Indian River Lagoon < 20%
Estuarine System

NCCR |l i

¥ | Albemarle-Pamlico < 10%
B8ed Fair  PocH .. and Biscayne Bay
estuarine systems
All Remaining < 5%

Southeast Coast
estuarine systems




5-day BOD is traditional, for more labile substances

20-day BOD may also be informative (Mallin et al. 2006),
especially for slowly flushed systems

Criteria have been developed for

exogenous /oads,
not in-estuary concentrations

Recommendations for GA:
Measure BODs, BOD,,

Relate to subsequent DO minima
Develop criteria for avoiding hypoxia
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Dissolved Oxygen (DO)

Crustacea
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Vaquer-Sunyer and Duarte (2008)



in spite of the buffer capacity of seawater and the fact that
“normal” pH varies from one location to another.

ApH < 0.5 units tolerated well by many organisms

(but A ventilation in sharks) \)"f{.}-\
\‘\’\/ = 7;. -
ApH > 1 (pH decreases usually of concern)

metabolic stress due to internal pH compensation

inability of some larvae to compensate s .
WV calcification / A shell dissolution
Vgrowth, reproductive potential, survival

(Knutzen 1981; Fabry et al. 2008)




Alluvial & Tidewater C ri te ri a

ApH = pHsample = E(pH(estuary type,salinity))

O Good ApH < 0.5
O Fair 0.5<ApH<1
@ Poor ApH > 1

Metrics

Annual minimum pH /
maximum change

Annual median

0 10 20 30 40 50
Salinity



http://www.gcrc.uga.edu/Research/sheldon_indicators.html

==, A
R

' Georgjia Coastal\Wa
20005 2@@6 %

CGEORGIA

‘\Iul-.l 126 NATUIAL RIS

COASTAL RESOURCES DIvIsion




) -y -~ — e L RN
Acknowledgments
hanks to GA DNR CRD staff and Dr. Charles Hopkinson for discussions related to these

analyses. This work was funded by the Georgia Coastal Management Program (NOAA Awards

NAO7NOS4190182, NAOBNOS4190461) through the Coastal Resources Division of the Georgia
Department of Natural Resources.

"..:':_.4; Photo courtesy SkIO Photo Gallery



