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NOAA-wide Program

Addressing storm-
related coastal issues

Second pilot region —
Lower Columbia
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The
Ecological Assessment of Storm Impacts on Marine Resources @

. a part of NOAA's Coastal Storms Initiative

Home

£y Ecological Assessment Project: Home Page
The Project

Glossary Welcome to the website of the Ecological Assessment of Storm
B E—— Impacts on Marine Resources. This project is a part of the
Coastal Storms Initiative (CSI) and is designed to assess potential
Search effects on fish and shellfish from non-point source pollution,

Froducts

Site Tools : . :
=183 TElE For mare about this project, please click here.

Contact Us

Resources available on this website

This site includes a database of chemical and toxicological information on pesticides
permitted for use in the St. Johns River Watershed, Florida. It will include other
classes of chemical contaminants and other study areas in the future. You can
search the database by contaminant name, Chemical Abstract Service reqgistry number
or molecular formula. It will provide estimates of application rates and locations
agricultural applications. Locations were cross-referenced to available GIS data
layers,

Gueries will also provide available information on chemical structure, molecular weight,
octanol-water partition coefficients, organic carbon partition coefficients, water
solubility, persistence in soil, general toxicity information and specific taxicity levels,
to five groups of organisms {algae, mollusks, finfish, crustaceans, and select terrestrial
animals).

Toxicity to terrestrial animals is provided as a general comparison to a large body of

EASIMR Wel Site - www.chbr.noaa.goev/easi/

Trn henin mervinn the armiect's datakhase. click here. To lrarn mnre ahnnt this




The
Ecological Assessment of Storm Impacts on Marine Resources ‘w'

. a part of NOAA's Coastal Storms Initiative

Home

51 Basic Search
The Project

Glossary This Basic Search will allow you to generate information about a contaminant within a
specific study area. The Detailed Search will allow you to aggregate information based
on specific categories.

Products

Search

Mame of contaminant), and enter text to search for. If you are not sure of the full
Contact Us name, number, or formula, the search utility supports the query of partial characters

{e.q. Enter '2' to find '2,4-0', '2-Undecanone’, or '3,6-dichloro-2-methoxy-benzoic

Site Tools

.................................................................................................

' “« Search for Contaminants

+ Study Area: ot Johns River YWater Management District, Flarida :
' Search By: Choose a categary j *
: ‘Choose a categary :
 Search For: CAS Murmber # i

Molecular Formula
i Marme of Contaminant

Detailed Search Search Help

Submit Search Clear Search

EASIMR Wel Site - www.chbr.noaa.goev/easi/

home | contact | disclaimmer | links | privacy policy | site information
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Ecological Assessment of Storm Impacts on Marine Resources ‘@'

. a part of NOAR's Coastal Storms Initiative

Home

£y Contaminant Details
The Project

Glossary Atrazine
Products CAS NMumber: 1912-24-9

Search : ; .
S G 1onyYMm{s): Atrazine; Atrazine 4L; Atrazine 80W,
Site Toals Atrazine (Primatal); atred; atrex; attrex; ATZ,

B |
Contact Us Azinotox 500; Candex; Cekuzina-t; Chromozin; /k
Crisamina; Crisatrina; Crisazine. W TRsm

Formula: CBHHCINS )\ )l\ )\
Molecular Weight: 215.6851 " v e N
H H

=

Boiling Point (°C): 200

Melting Point {°C): 175 \_

Pronounciation: Ah-trah-zeen

Contaminant Type: Atrazine is an herbicide.

Additional Information: Atrazine is moderately to highly mobile in soils, especially
where soils have low clay or organic matter content. Because it does not absorb
strongly to sail particles and it has a lengthy soil half-life, it is expected to have a
high potential for groundwater contamination, even though it is only moderately

soluble in water, ™

Solubility {in water)

EASIMR Wel Site - www.chbr.noaa.goev/easi/

%2 Solubility: 28 mg/ "




Solubility {in water)

Solubility: 32 mg/l ?
Temperature {“C): 25

Solubility: 28 mg/ "
Temperature {“C): 20

solubility: 33 mg/ “
Temperature (°C): 27

Half-Life

, dd
t, .ot 30 days
Environment: Estuarine conditions

|
t, .ot B0 days

=ty 60-100+ days ™

Toxicity Effects

5 Type: slgae ©
Scientific Name: Microcystis aeruginoss
Toxicity: 0.003 mg/l
Test: 28d ECO

5 Type: slgae ©
Scientific Name:! Chiorococcuin sho,

EASIMR Web Site - www.chbr.neaa.gov/easi/




Environmental Partition Coefficients

WK :45-(3°

oC

=K :logl95-271F

L1l

= K_: 100 ml/g ™

oC

=K 100 mlfg

L1l

"K, 45-63°

oC

= LogK,: 2.33-28"°

Il Rezource Map: Click below to apenin a new window ta view or print,
Potential applications of this contaminant in the St Johns Water River Management District
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Carbaryl

 Insecticide
 Active ingredient in over 300 registered products (NPIC, 2007)
e 3.9 million pounds sold annually (ErA, 2004)

e Used for insect control on fruit, cotton, forests, lawns, nuts,
ornamentals, shade trees, and other crops, as well as on
poultry, livestock and pets

Coastal Storms Initiative



Diquat
Dibromide

e Herbicide

e Less than 500,000 millions pounds applied annually (EPA,
2002)

 Used for residential, non-crop, industrial, and aquatic
weed control

Coastal Storms Initiative



Fluoranthene

 Polycyclic aromatic hydrocarbon (PAH)
« Commonly reported component of roadway runoff

 Potentially toxic to fish and crustaceans

Coastal Storms Initiative
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Toxicity Conclusions

Fluoranthene most toxic to grass shrimp larvae with
96h LC50 = 32.45 ug/L

Carbaryl 96h LC50 = 43.1 ug/L
Diquat Dibromide 96h LC50 = 1624 ug/L

All mixtures were additive

Coastal Storms Initiative




' Transport and Fate Modeling

« Goal: To ldentify Events and Locations of
Concern

* PRZM-3 (Pesticide Root Zone Model)
 Groundwater chemical transport

o EXAMS-II (Exposure Analysis Modeling
System)

o Surface water chemical transport and
fate
e Uses output of PRZM

* Predicted concentrations compared to
agquatic animal and human health Levels
ofiConcern.

Coastal Storms Initiative




o 3 pesticides identified by
preliminary risk assessment
(EASIMR)

 Published chemical parameters

 Local meteorological data
e 2-Yr, 25-Yr and 100-Yr storms

 Pesticides applied at maximum
allowed rate

 Pesticides applied 1, 6 or 16 days
before storms

e Estuarine headwaters

Coastal Storms Initiative



PRZM Methods

e Johnson Creek — urbanized, freshwater stream and
historical salmon spawning ground

« Segmented watershed based upon dominant landuse
e Agriculture
« Urban

e Forested




Groundwater Runoff

e Carbaryl > Diquat Dibromide
« Both pesticides

e 100Yr>25Yr>2Yr
« Storm type and application date dependent
 Provides input to EXAMS

Coastal Storms Initiative




EXAMS Methods

e Used PRZM loadings and
other inputs

e Fluoranthene loading was
estimated from reported it
roadway runoff concentrations -3
(Hewitt and Rashed, 1992) — 35,
entered the modeled systemon — **
days of rain

e Published chemical
parameters

e Local' meteorologicalidata

http://web.pdx.edu/
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Johnson Creek EXAMS
Compartments (Conceptual)

e Odd numbers are littoral
e Even numbers are benthic
e 1 and 2 are headwaters

e 5and 6 flow into the rest of
the creek

Coastal Storms Initiative




Johnson Creek EXAMS
Results

Forested Dissolved Cabayl Concentiations

Agricultmal Dissobred Digquat Tibioiide Conceltiations
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EXAMS Estimation of Risk

Carbaryl

Diquat Dibromide

Max runoff with rainfall 1 or 6 days after
application

Peak concentration higher than several
crustacean thresholds and near salmonid

thresholds (verschueren, 2001; Macek and McAllister,
1970; Buchanan et al., 1969; Sanders and Cope, 1966) .

Toxic but short lived

Max runoff with rainfall 16 days after
application

Peak concentration was much less than

trout and salmon thresholds (Pimental, 1971;
Bond et al. 1960)

Ver_y tOX|C bUt hlgh enough IeVQIS are http://techalive.mtu.edu/meec/module07/exotics_2.htm
unlikely
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EXAMS Estimation of Risk

e Fluoranthene

e Peak concentration near
mysid shrimp and sea
urchin thresholds
(Verschueren, 2001; EPA, 1991)
and near salmonid
thresholds when UV
activated (EpA, 1991)

e Toxic levels possible with SR e IR
intense runoff and little
mixing

Coastal Storms Initiative



Overall Summary

« EASIMR

e Toxicity testing

Web-accessible risk assessment database
Risk based upon land uses

Useful for preliminary risk estimation

Provides toxicity thresholds
Heavily used pesticides in Pacific Northwest
Fluoranthene > Carbaryl > Diquat Dibromide
Mixtures were additive

e Mixtures rarely studied

Coastal Storms Initiative




Overall Summary

« PRZM Model
 Estimates shallow groundwater and runoff contamination
e ldentifies effects on runoff
 Provides inputs to exposure model
« EXAMS Model
* Estimates surface water and sediment concentrations - .'

e Used to identify sensitive areas/habitats

o Effects of storms types, application date
« Compares pesticides, other contaminants

 Risktosalmon: Fluoranthene > Carbaryl >>> Diquat
Dibromide

 RIisk to crustaceans: Carbaryl > Fluoranthene >>> Diquat

Dibromide N
Coastal Storms Initiative



Uses

« Easy preliminary risk assessments based upon land use data
e Ildentify species at risk

e ldentify geographic locations at risk

e Focus post-storm ecological assessments @ « 7

e Assist mitigation planning

e Provide access to available risk

y "i
.,?ﬁg_ﬁ .‘, (H

information 'J*a = f

« Promote responsible pesticide use

Coastal Storms Initiative
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