- “Overview of South Atlantic Alliance, Clean
: Coastal Waters Team Activities: Pesticide
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@SAA Clean Coastal and Ocean/ w3
N  Waters: 2012 Activities W34

a Clean Coastal and Ocean Waters Top 2 Priority
Actions- November 2011

a CCOW 1A: Establish a regional technical level work
group for the purpose of sharing watershed water
guality improvement processes.

aQ CCOW 1C: Develop recommendations on processes
& protocols to transfer knowledge/implement BMPs
for point & non-point source controls, & to encourage
smart growth & green infrastructure (including
monitoring-based performance measures).

O POTENTIAL FOCUS — TMDLs



@SAA Clean Coastal and Ocean
WP  Waters: 2012 Activities

a CCOW 3A: Establish aregional level monitoring
workgroup to address compatibility among
states.

O CCOW 3B: Catalog and describe existing near
shore and offshore monitoring programs,
designs, and data accessibility.
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QO Snap Shot 1: Clean Water Act Implementation Process Analysis: How are states
implementing and are there opportunities for improved efficiencies?

O CCOW 1A Implementation: Step 1) Develop the ability to transfer the knowledge about
modeling and process development between states to enhance the water quality improvement
process; and Step 2) Identify and utilize resources for developing and implementing water
guality improvement processes in shared watersheds that would lead to enhanced water quality
on a large watershed scale.

QO Snap Shot 2: Data acquisition and analysis to support understanding of climate change
impacts to water quantity and water quality.

O CCOW 2A Implementation Step 1) Acquire contiguous datasets and catalog regionally
mapped data and initiatives (i.e. LIDAR) to identify gaps on regionally contiguous datasets that
may be useful in modeling climate changes impacts; Step 2) Map regional hotspots for saltwater
intrusions and other high priority water quality issues; and Step 3) Use existing GIS layers to
model climate change impacts on land cover for proximal watersheds of coastal waters and
tributaries in the South Atlantic Region.

QO Snap Shot 3: Support for establishment of a regional water quality monitoring workgroup to
identify opportunities for standardization.

O CCOWa3A: Establish a regional level monitoring workgroup to address compatibility among
states.
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http://www.lowcountryinstitute.org/index.php

Why Pesticides?

&
G

a Pesticides — Economically justified poisons which
will affect both target (pests) as well as non target
(estuarine/marine and humans) species unless
properly used

a Most toxic class of chemicals with some
compounds exhibiting toxicity in the sub parts per
trillion range (pyrethroids) versus parts per billion
(Petroleum Hydrocarbons) and parts per millions
(trace metals) range

O Pesticide Decision-Making Tool - aimed at better
Information for the public in urban pesticide use so
that pesticide label restrictions are followed = Safe
Use
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v Major Classes of Pesticides

—

Pesticide usage has supported decrease in vector-borne diseases and an increase in food production. In
residential scenarios, pesticides increase overall comfort by decreasing pests in and around homes, provide
structural protection, etc.

1* There are 5 major classes of Al pesticides:

used to mitigate nuisance plant species
(example: atrazine, 2,4-D)

used to mitigate nuisance insect species
(example: malathion)

used to mitigate nuisance fungal species
(example: azoxystrobin)

used to mitigate nuisance viral, bacterial, and
protozoan species (example: disinfectants)

used to mitigate nuisance rodent species
(example: warfarin)



Presenter
Presentation Notes
Questions concerning possible adverse effects of pesticides to non-target species (e.g., humans and pets) have been raised, particularly regarding broad-spectrum pesticides. 
The development and usage of pesticides has increased over the past two decades. Approximately 75% of all pesticide usage in the U.S. is in agricultural settings, while the remaining 25% is in home, garden, industrial, commercial, and government applications.  All registered pesticides used in the U.S. have been deemed safe by the EPA via a tiered toxicological testing regime. However, given the population growth and urban expansion of coastal communities, it is imperative that local educational efforts are made to reduce improper application of and possible non-point source contamination to adjacent waterbodies by pesticides.
Current-use pesticides are considerably more labile (i.e., capable of changing state or becoming inactive) than older generations of pesticides and therefore breakdown in the environment more readily, ultimately posing less ecological risk than those pesticides that are persistent and bioaccumulate (Hartwell 2011). However, the lack of persistence means in order to be effective pest control agents, acute toxicity must be increased (especially to target organisms) or applied in greater quantity (Hartwell 2011). Toxicity varies widely though even among the same class of pesticides. 
Fungal pathogens are difficult to control, can arise from a number of different sources (i.e., soil, air) and usually live in close quarters with its host. Given the proximity to the host, chemical treatment is difficult for some blights and diseases, as you must eliminate it without killing or injuring the plant host (Ware 1991). Many fungicides act by preventing spore germination and subsequent fungal penetration into host plant tissues. 
Pyrethroids are axonic poisons and cause paralysis of an organism by keeping the sodium channels open in the neuronal membranes. 
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\  Project Rationale: Main Issues

T—

1t Pesticides by nature bring chance of
adverse effects on non-target species as

. 11 1: - . z I n
they are designed to kill living organisms " %‘E EE g
when exposed 5y

1r US EPA ensures pesticides do not pose
unreasonable adverse risk

1r Over 1 billion lbs. used annually

1r Sparse (infrequent, with coarse geographic

coverage) data
“Develop and implement an

1r Population growth and coinciding urban easily understandable system for
expansion increases the probability of residential pesticide applicators
residential pesticide application so they may make more

informed pesticide decisions”


Presenter
Presentation Notes
We have all the hazard data, but not use data. Only look at Ais. Population growth increases residential pesticide application is an emerging public health concern regarding unintended adverse effects due to misuse  
All pesticides are considered safe by the EPA if used properly (label standards) but toxicity varies widely among the same classes of pesticides, among organisms (Hartwell 2011) and with factors such as age or live stage


Over 1 billion lbs. used in US annually – 25% home, garden, commercial and to a lesser extent industrial and government applications Gilliom et al. 2006, Aspelin & Grube 2006

US EPA charged with ensuring pesticides do not pose unreasonable adverse risk to the public and environment (ERA) EPA 2005
All pesticides are considered safe by the EPA if used properly (label standards)

As pest problems (e.g., severity of infestation, area of application, and type of application) are unique in many respects, educational efforts for commonly-used residential pesticides and proper application are imperative. If residents understand the potential hazard improper use of pesticides presents – then efforts can be made by all to maintain the functionality, economic viability, and aesthetic appeal of a balanced estuarine ecosystem.
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*LCl's Pesticide knowledgebase is designed to assist residents in
three South Carolina counties: Beaufort, Jasper, and Hampton.
This database will be instrumental in making informed decisions
about pesticide use while sustaining healthy coastal ecosystems.

R

N,

*The goal of this website is to:
a) Assist residents in determining if they have a pest
problem
b) Determine if a pesticide is necessary to treat the pest
problem, and
c) Evaluate commonly used pesticides using EPA’s toxicity
values.

The information provided will aid residents in choosing pesticides that
will effectively treat pests in a safe manner.
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°Pesticides are often beneficial in producing agricultural products,
protecting residential and commercial lands and ensuring public
health and safety. Areas for pesticide use include farms, gardens,
golf courses, yards and right of ways.

*All currently used pesticides are registered by the US EPA Office
of Pesticides. This organization reviews the safety of each pesticide
and provides label information for proper use in the environment.
Therefore, all pesticides currently registered for use in the US are
deemed safe. Safety is a relative term and there are differing
degrees of safety associated with the use of each pesticide related
to the complexity of the natural environment. It is critically
important to understand the interactions of each pesticide with
the environment to make informed choices that best protect
ecosystems and public health.

Additional Resources
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deciding on a pesticide: a decision-making tool

to begin, select an option below

| have a pesticide — is it safe?

| know my pest...

B 2011 The LowCountry Institute Pesticide Knowledgebase :: 40 Mobley

&) Internet | Protected Mode: On g v m100% -

s AN m PO P



€ LCI Pesticide Knowledgebase - Microsoft Internet Explorer provided by CCEHBR = e

Lt \nd) |# http:// pesticide lowcountryinstitute.org/ v| I | ‘f| E.Y |||-.’l Google L

File Edit View Favorites Tools Help

";? Favorites 3”,:‘5 U Suggested Sites » g | Web Slice Gallery ~ g | Free Hotmail

3

# LCI Pesticide Knowledgebase fiih ~ B v & @ v Pagev Safety~ Tools~ @~

=

Open Panel

The LowCountry Institute

Pesticide Knowledgebase

Home Deciding on a Pesticide Understanding Pesticides Additional Resources The LowCountry Institute

rF. rF.

What category does your pest fall into?

v

v

Diszase or Blght
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Where is your insect problem?

\ \

72

In my yard Wl In my garden

72

—

nrrk

© 2011 The LowCountry Institute Pesticide Knowledgebase :: 40 Mobley Oaks Ln_, Okatie, SC 29909 :: 843.987.7008

&) Internet | Protected Mode: On g v m100% -




@ Pesticide Knowledgebase - Microsoft Internet Explorer provided by CCEHBR = e

Lt \nd) |# http:// pesticide lowcountryinstitute.org/ v| I | "‘}| E.Y |||-.’l Google L

File Edit View Favorites Tools Help

5. Favorites 3”,:'5 ﬂ Suggested Sites » g | Web Slice Gallery ~ g | Free Hotmail

3

¢ LCI Pesticide Knowledgebase i?ﬁ * B v [ mmm v Page~ Safety~ Tools~ ﬁv

o Y -
Open Panel

-

The LowCountry Institute
Pesticide Knowledgebase

Home Deciding on a Pesticide Understanding Pesticides Additional Resources The LowCountry Institute

rF. rF.

Determining the relative degree of safety for
different commonly used pesticides

Classification is based on 4 equally weighted parameters:
1) Accumulation in Food Web = Kow
2) Persistence in Environment =» half-life (water or soil -which ever is longest)

3) Immediate Toxicity —» acute toxicity (Lcs0 or LD50 - most
conservative values used for all tested organisms
4) Delayed Toxicity —=> chronic toxicity (Lc50 or LD50 - most

conservative values used for all tested organisms

“* In order to simplify the toxicological data used in determining the relative ranking
process, we devised a color-coded relative ranking scheme designed to simply rank
safety for use. Threshold values were determined for each parameter considered and for
the cumulative ranking. A cumulative frequency distribution of final values for each
compound in the final ranking.
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Presentation Notes
For now, I am going to skip the walk through example and we will cover that with user 3
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MRelative Cumulative Ranking a EPA

System- Data Mining N7

_-._

tx  All endpoint data were derived from EPA

documents to maintain consistency with the
current regulatory framework. Data were gathered from US EPA REDs, IREDs, and

& Endpoints were chosen in an effort to reflect the US National Library of Medicine’s Toxicology

what was deemed important to the public and to Data Network (http://toxnet.nIm.nih.gov/index.html).
take a relatively complex group of values and

develop an easily-understandable ranking

system that can be implemented by everyone.

Data were used from the OCSPP (EPA) harmonized guideline assays of each Al pesticide:

(GLN #: 870.1100 ; 870.4100 ) — Acute (oral)/(dietary)Chronic Rodent Studies
(GLN #: 850.2100 ; 850.2200 ) — Acute (oral)/Chronic (Dietary)
(GLN #: 850.3020 ) — Acute Honey Bee Contact Toxicity
(GLN #: 850.1010; 850.1300 ) — Acute/Chronic Daphnid
(GLN #: 850.1075 ; 850.1400 ) — Fish Acute/Chronic (early life-stage)
(GLN #: 850.5400 ) — Algae Toxicity Test

e W e AN
o -



Presenter
Presentation Notes
Mention surrogate species used in ranking system for each test
Mention no political factors influencing hazard values. 


l. Acute Aquatic Organism Toxicity (ppm)

(invertebrates and fish)
10 = LCg, < 1 (very highly to highly toxic)
5 = LCs, > 1< 10 (moderately toxic)

1 = LCq, 2 10 (slightly to practically non-toxic)

VI. Chronic Mammalian Toxicity (ppm)

10 = NOAEL < 500 (very highly toxic to highly toxic)
5 = NOAEL > 5000 < 500 (moderately to slightly toxic)

1 = NOAEL = 5000 (practically non-toxic)

XI. Soil/Water Mobility (ml/g,.)
10 = K, < 1000 (highly to moderately mobile)
5 = K, >1000 < 10000 (slightly mobile)

1= K,. 2 10000 (hardly mobile to immobile)

Il. Chronic Aquatic Organism Toxicity (ppm)

10 = NOAEC < 1 (very highly to highly toxic)
5 = NOAEC > 1< 10 (moderately toxic)

1= NOAEC 2 10 (slightly to practically non-toxic)

VII. Acute Honey Bee Toxicity (ug/bee)

10 = LDg, < 2 (highly toxic)
5 = LDgy > 2 < 11 (moderately to slightly toxic)

1=LDg,2 11 (practically non-toxic)

lll. Acute Avian Toxicity (mg/kg)

10 = LD, < 50 (very highly toxic to highly toxic)
5 = LD, > 2000 < 50 (moderately to slightly toxic)

1 = LD, 2 2000 (practically non-toxic)

VIII. Plant Phytotoxicity (ppb)

10 = EC50 £ 1100 (complete control)
5 = EC50> 1100 < 10000 (complete to selective control)

1= EC50 2> 10000 (practically non-toxic)

IV. Chronic Avian Toxicity (mg/kg)

10 = NOAEL < 500 (very highly toxic to highly toxic)
5 = NOAEL > 5000 < 500 (moderately to slightly toxic)

1 = NOAEL > 5000 (practically non-toxic)

IX. Bioaccumulation Potential

10 = log K, = 4 (high bioaccumulation potential)

ow =

5 = log K,,, > 2 < 4 (moderate bioaccumulation potential)

1=log K,,, < 2 (low bioaccumulation potential)

V. Acute Mammalian Toxicity (mg/kg)

10 = LD, < 50 (very highly toxic to highly toxic)
5 = LD, > 2000 < 50 (moderately to slightly toxic)

1 = LDy, 2 2000 (practically non-toxic)

X. Estimated Half Life (days)

10=t,,, > 180 (persistent)
5=1t,,, >45 < 180 (moderately persistent)

1=1t,/, <45 (nonpersistent to slightly persistent)
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Presentation Notes
Cumulative values assigned for each category being considered for each pesticide.  A numeric value (1, 5, or 10) was assigned to each categorical level, with the numeric value increasing with increasing toxicity or environmental fate characteristic.   Corresponding color codes to the final cumulative ranking are applied based on summation and then average of the values from each category. This process normalizes the endpoints being considered for each pesticide in the analysis – equally weighing each endpoint. Thresholds were based on EPA thresholds set during ecological hazard or environmental fate assessment (EPA 2013).  Null values were given a 5
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A Relative Cumulative Ranking System:
Use Categories
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CENTER FOR ENWRONMFL

¥ ‘.'5— —

2L
Bicdegredation/ fog;
Transformation o

e

. Bioconce ntratipn

=
L. S

Potential Pesticide Sources: Pesticide Partitioning and Fates:

Residential Areas: [ All or a portion may go through

Volatilzation ~%x
to Atmasphers

Redox rxn

[~ % Sprption to Sediments
W’ *Pesticides may also move up In

the food web through
bioconcentration (from sediment)
or bioaccumulation

(increase In toxicity moving

Golf Courses: - =

Farms: %

Ponds: o
Right-of-Way: |

Vector Control: -:!‘-

Photolysis = solar breakdown up trophic levels)

Volatilzation to Atmosphere = wind, spray drift, evaporation

Biodegredation/Transformation = biclogical breakdown to
different chemical species

Sorption (stick to) to Sediments
H';.rdrnlysits = pesticide forms chemical bonds to water molecules

Dndatlumedu;nun (redox) Reactions = electrons are transferred
hehnreen chemical species, changing the oxidation states


Presenter
Presentation Notes
Remember to go through where you collected data on each use category!!!!!
This system is designed to aid in pesticide decision-making (i.e., identify those pesticides that are less toxic and not persistent or bioaccumulative in the environment) for six use categories. Identify where you got the data for the use categories concerning pests and pest species. 
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User one wants to know the details


Cumulative Distribution of the Safety of the 100 Most

Commonly Used Pesticides in the Southeast US

X-axis legend
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. Relative Cumulative Ranking System- Results

Glyphosate
Fosetyl-AL
Bispyribac-sodium
Rimsulfuron
Dicamba

Asulam

Metasulfuron methyl

DEET (1)

Boric acid

Aminocyclopyrachlor

Fipronil
Abamectin
Bensulide (H)
Endosulfan
Methiocarb
Chlorpyrifos

Indoxacarb

Oxadiazon (H)
Hydramethylnon

Temephos
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Presentation Notes
Right-of-way : no likely, Tomato farms lowest proportion of low and highest proportional  
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Presentation Notes

Table 2.2: Cumulative values assigned for each category being considered for each pesticide.  A numeric value (1, 5, or 10) was assigned to each categorical level, with the numeric value increasing with increasing toxicity or environmental fate characteristic.   Corresponding color codes to the final cumulative ranking are applied based on summation and then average of the values from each category. This process normalizes the endpoints being considered for each pesticide in the analysis – equally weighing each endpoint. Thresholds were based on EPA thresholds set during ecological hazard or environmental fate assessment (EPA 2013). 

What do you do about the moderate ones?
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Geospatial Models:

Pesticide Application

o

" real world

ssystern Vulnerablity and Sensitivity

Adding Layers to define Paints of Eco

(USGS)’s topographical maps (http://topomaps.usgs.gov/)
NLCD (2006) 16-class Land Cover Classification Scheme
(USDA-NRCS) Soil Survey Geographic (SSURGO) Database
FEMA Flood-risk Zones Data

NLCD (2006) Percent Imperviousness

Revised Universal Soil Loss Equation (RUSLE)

NOAA In Situ Data

SC DHEC Fish Kill, Mammal Strandings, and Phytoplankton
Data
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Presentation Notes
For pesticides, landscape features and climatic factors play a role in the ultimate fate of pesticides. These include soil type, land cover, slope, erosion, and temperature, wind speed, rainfall


Illustration depicting spatial modeling within Geographical Information Systems (GIS) of natural resource, infrastructure development, water quality and quality based on various land characteristics. In many cases, to answer a question regarding complex questions where geography comes into play, variability across a landscape translates into multiple considerations – and therefore multiple layers on one map – must be considered and accounted for.
�


e Geospatial Models -NLCD (2006):
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- Geospatial Models -FEMA Flood Risk Zones
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Zone Definitions
Legend
A: An area inundated by 100-year flooding, for which no BFEs have been determined.
Beaufort Q3 Flood Zones
AE: An area inundated by 100-year flooding, for which BFEs have been
Zone determined.
A
VE: An area inundated by 100-year flooding with velocity hazard (wave action);
AE BFEs have been determined.
VE X: An area that is determined to be outside the 100- and 500-year floodplains.
X X500: An area inundated by 500-year flooding; an area inundated by 100-year
I | X500 flooding with average depths of less than 1 foot or with drainage areas less than
1 square mile; or an area protected by levees from 100-year flooding.




€ LCI Pesticide Knowledgebase - Microsoft Internet Explorer provided by CCEHBR = e
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Okay, so your problem is with adult mosquitoes in your yard.

First, consider this:
A) Have items in the yard that collect water where

mosquitoes could breed?

- If so, make sure all sources that could collect rain
water are removed from the yard or dumped
regularly during summer months. Also, if you have
a pond then larval mosquito treatment may be
needed.

B) Live within 100 feet of a large body of water?

- Please look at the floodplain maps to make sure
your yard/property you are applying pesticides is
not within the floodplain area. If it does fall in this
zone, then please click here for pesticides less
toxic to aquatic organisms

If you do not live in the floodplain, please click Next to continue m
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Future work on the spatial part of
this project will match up
pesticide label information, home
address and local flood plain
maps to predict vulnerable areas
where certain pesticides should
not be used based on pesticide
label restrictions
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- Env. Surveillance Network Data Portal Framework
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N sccoastalpesticides.org -
Env. Surveillance Network Data Portal
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- . sccoastalpesticides.org — Decision-Support Tool
k

ldentify Your Pest to  Peslicide Search

Find Pesticides '
Level 1‘

Stinging &  Turfgrass & General bug
gs biting bugs  law

Shade & Forest  Ormamental blights &

Fruit &
diseases vegetable dissases

Turfgrass &
Yards

Aguatic
weeds

=
s,

Floating

MNuisance
Submersed Emergent
plants

Aquatic Species
plants plants

and Grasses

Weeds
X " Grasses ee
Lists of species Level 4 -
found in each subcategory # ; ; r

o
5
' b
Output with pesticides
for pest and ranking



Presenter
Presentation Notes
Each level is a decision the user makes 


Discussion:
Integrated Pest Management (IPM)
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Presenter
Presentation Notes
planting pest-resistant varieties of ornamental areas and vegetable gardens 

There are many advantages to implementing IPM plans in both agricultural and non-agricultural settings (e.g., home, garden, schools, workplace) including: maintaining a balanced ecosystem, easy implementation and cost reduction, avoiding situations when chemical pest control can be ineffective, promoting a healthy environment and creating a good public image 


Next Steps

a Complete Web Site and Go Live

a Met with Dr. Steve Bradbury, Director of EPA’s Office
of Pesticides in May, 2013 and they would like to be
Involved in the further and future development of the
Tool.

a Follow-up Discussions with EPA in late July, 2013
regarding this. Dr. Bradbury plans to visit SC in Feb. -
March, 2014

A Future: Follow-Up Meetings Hosted with Sea Grant
with Golf Course, Pond Management, Vector Control
and Power Company (Right of Ways) User Groups

a Roll Out in GOMA: Perdido Bay (NCDDC)
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