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Development of Decision Support Tools

Marguerite Pelletier, Kay Ho, Robert Burgess, Dan Campbell, Kenneth Perez, Roxanne Johnson, Kenneth Rocha, Naomi Detenbeck, Mark Cantwell

B
S

o,
Y agenct”

T
K4

4 e

AGENCY PROBLEM:

A number of framework and decision support toolsteto assist managers in making appropriate dewsisio ensure the health and integrity of

.., e-Estuary) are only as effective as the tools iupulate them. Effective tools that can identifgiaestressors in a system and determine the sirt stressor are critical o ensure the
success of a number of activities such as the kshirty Total Maximum Daily Loads (TMDL) for pollutis and restoring land and waters under the Supirfuogram.  These tools can also
inform Office of Water and Office of Pollution Ption and Toxics as to the effectiveness of comegulations and identify potential reguiatory redthe future. We have been developing
tools to identify eutrophic and toxicity impactedtersheds and are testing them with an approachinhatsource, stressor and effect in retrospeaivé prospective case studies.

bodies. These

RESEARCH GOAL Few decision support tools exist for identifyingth 1) Develop diagnostic tools to identify nutriestsessors in watersheds.
causative agents in watersheds listed as impaired. ) peyelop diagnostic tools to identify toxic stressin watersheds.
This research is designed to developed and evaluate

these types of tools by doing the following

3) Testtools in a case study approach linking saustressor and effect to
identify causative agent(s).

4) Identify community level indicators specific tatrient impairment.
5) Differentiating between effects of difuse nonptesource pollution

and local point-source or legacy contaminated sedimon stream
benthos.

PROACH - 1. Nutrient Tools.

APPROACH - 2. Toxic Chemical Tools
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APPROACH - 3. Evaluate Tools ina Case Study Approach

0 The research evaluates Gagnosic tools (measosbagproaches) that can 0 Tenels of this approach are outlined i the Sirsskoniication
be used to identiy specifl stressors. Each sowes inked to the

(S) guidance (U.S. EPA 2000) and wil be usefubi€stuary

relationship.
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Region 1 - total organic carbon a
grain size distribution. - Toicity Identifcation
chioropryll a Evaluation (TIE)
- suspended salids

Exampe Marine W dts: Ebzabetn

RESULTS

B

poliuants causing biological impairment

dentity unknown

Retrospective Study-
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ative estuary approach is data intensivasiafiective at the watershed level.
ain size normalized TOC approach requirtially ltle data and appears (0 be
ciive 100l 10 diagnose over enrichment buprh fild results.
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Sediment Toxicity Identification
Evaluation (TIE)
Phases I, Il, and llI

- Diagr
approach and TIE

NBH Phase 3L|nkmg Source, Stressor, Effect

- New Bedford Harbor (MA) is a bila gically impalresttuary affected by both toxic
chemicals and excess nutfients.

- Preliminary data from Narraganseit Bay indicatssshistoricaly contaminated with toxic:
chemicals are not toxc.

- Prefiminary data from Narraganselt Bay indicammes nutrient siress is a fikely cause of
biological impairment in several embayments.

- Identification of nutrient sources in NarragansBs is underuay.
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APPROACH - 4. dentifying level indicators

Historic data

Mttt snsyss
Water quaity o derve new

Calcuator for exsting
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community common dat
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community
Watershed

Georeferencing to Classiy systems by response
influencing m reach CART (average)
nutrient. 105 Bayesian CART (model)

respon: [ Classify systems (indep. vars)

Custer analysic

Feghon) Methank i Pojes wth EFA Reghikarint Rl Tl ey
1p (RTAG) (states,tibes, interstate commisiasSGS, USDA)

+ Factor out vatershed size and ecoregonal effects
+ Relate ObservediExpected ratios for taxon andogroup
diversity and relative abundance ta nutrient, againass, and D.0.

Analytical Approach
+ Standardize taxonomy coding wih TS
- Standardize levl of taxonomic resolution ith 1BA

gadents
+ Relate algal trophic guid relative abundance trient gradents

+ Determine thresholds of response using piece-ssgeession and
RT statistcal methods.

« Apply indicator analys's to derive new diagnostidicators.

APPROACH - 5. Differentiating betueen effects of difiuse polution and lo

Sediments on stieam benthos Collaborative EPA RARECt (w EPA Region 1, CT, ME, USGS)

0 Refine an index of watershed development for Negind
buiding off of USGS work on index of urban intetysi
(Colesetal, 2004)

2 Develop watershed development — biological or vty
condition relationships as a tool o predice diffueatershed
effects (nonpoint source) and separate these froal Inpacts
(point source)
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Tiered aquaic fe use categories versus
macroinvertebrate 18I score (Snomt al. 2006)
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CLUSIONS

ification of the cause of stress or pollutaithin a watershed has application in a
ber of Agency Programs. The TMDL program retipsn the identification of a
bsor before sources can be identiied and riset! Products like the USEPA TIE
flance Document (2007) gives regional, state teiball managers methods they can

porate TIES into the TMDL approach would afisuseful.

the comparative estuaries approach and thie gize normalized TOC tool have the

Intial to be useful tools to identify nutrientsover-enrichment as a stressor.  The
parative estuary approach i effective at anshéel level but has greater data
fands. The grain size normalized TOC approaeffestive at a number of different

: T ks can be atrated to contaminants t herestmt Watst dovtepment e
Guidance Document responses deviate from expected on the basis cthesor- Prababie interpretation of macroifverebate IBiras under reguatory
< response model (Rosiu and Coles 2005), rameuork based on singe threshold value for mmant
References

levels but may have nationwide regional differendése tools need to be tested in
diferent biogeographic provinces throughout thertoito determine i there are regional

differences. Their use can
e-Estuary.

upport

0 The two case studies provided field testing ofabeve tools in a modified SI approach
linking source-stressor-effect. This approach efésctive in the retrospective analysis of
New Bedford Harbor identifying toxics and nutrieatsactive stressors. Narragansett Bay

data analysis is still underway.

0 Once we have derived community-level indicatorsustrient impairment for streams and
tivers based on meta-analysis of the historicahize for EPA Region 5, we wil set up
simple queries within the database to allow statebregions to automatically calculate
these indicators from raw community data. Thimbase will also support development of

diagnostic indicators for suspended and beddedrseds in streams and rivers.

IMPACTS AND OUTCOMES

QO These tools help State and Regional water quatigagers to conduct TMDLS i an effective manneidbytitying
stressors in watersheds that have been desigrietpaired (with no known cause). The use of testhods as
demonstrated in the case studies will allow fortiely identification and remediation of TMDL 306) listed stes.

Q These tools can be used to populate frameworksamiical support systems such as e-Estuary,
and augment Stressor Identification guidance

Q Principal Clients and Partner
- Region 5 Regional Vethods nitative (RMI) Proje@PA RS, tribes, MN, W1, MI, OH, IL, IN)

- Region 1: Narragansett Bay and New Bedford Hacase studies (RI)
- RMI project on TIE method development (Regions29): Use of TIES in the TMDL process (NY/NJ, TXAE

of these tools within an approach tha

OIntegrate diagnostic tools into web-based imenﬁuessmary, Watershed Central) for common usiods,
state, and regional stake holders

FUTURE DIRECTIONS

Q The regulated community would benefit from TIE todiat are effective in identifying emerging compds
as well as refining Phase Il (Identification) ariBe Ill (Verification) methods. Examples that ipmmate
TIES into the TMDL approach would also be useful.

0 Tools to identify eutrophication and over enrichmeeed to be tested in different bio-geographicada
throughout the country to determine i there amaeal differences. Their use can be dissemindtealigh
technical support frameworks such as e-Estuary.
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