Suffolk County Vector Control and Wetlands Management Long-Term Plan
Draft Generic Environmental Impact Statement May 3, 2006

ES-1. Long-Term Plan Summary

ES-1.1. Introduction/Or ganization

The Draft Generic Environmental Impact Statement (DGEIS) is organized as follows.
Section 1 discusses how SEQRA applies to this project.

Section 2 is the Description of the Action, including essential background information such as
the current program and factors that constrained the action (i.e., matters of law, West Nile virus

plans, and the kinds of mosqguitoes found in Suffolk County).

Sections 3 through 5 describe the Environmental Setting (generally in Section 3 and relating to
specifics for the Risk Assessment in Section 4 and Wetlands in Section 5) and provide important

background information.

Section 6 contains experiments and field work conducted specifically for the Long —Term Plan.
Section 7 discusses the impacts of the Long- Term Plan.

Sections 8 and 9 discuss impacts associated with alternatives to the Long-Term Plan.

Sections 10, 11, and 12 discuss the minor impact topics (Social and Economic issues, Energy,
and Solid Waste, respectively).

Section 13 summarizes the impact assessment.

Section 14 presents mitigations of any identified potential significant impacts associated with the

Long-Term Plan.

Section 15 discusses Cumulative Impacts.

Section 16 discusses Unavoidable Adverse Impadcts.

Section 17 discusses Irretrievable Commitments of Resources.

Section 18 is a guide to some key issues raised in Scoping.
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ES-1.2. Long-Term Plan Summary

This Long-Term Plan’s primary goals are to decrease potential risks to human health and public
welfare from mosquitoes and mosquito control measures, and to reduce the use of pesticides for
vector control. An ambitious target of a 75 percent reduction in larvicide usage (as measured in
the number of acres treated) has been set. The area treated with adulticides has already been
reduced by more than 50 percent in the past five years, and this Long-Term Plan seeks to further

reduce use of adulticides.

The Long-Term Plan also seeks to use a series of Best Management Practices (BMPs) to restore
approximately 4,000 acres of tidal wetlands that were grid ditched in the 1930s, and which now
require routine larvicide applications by air. When implemented, the BMPs will reduce or
eliminate the need for larvicide on these lands, and improve wetland values by enhancing
biodiversity and limiting invasive species, including Phragmites. Wetland restoration strategies
will be tailored to the specific needs of individual marshes with mosquito control as one element
considered in the overal restoration strategy. The greatest reductions in larvicide use can be
achieved by prioritizing project sites where mosquito production is greatest, the most pesticide is
used, and relatively ssimple measures will reduce or eliminate larval habitat. Once a site is
chosen, however, the design process should consider the preservation and/or enhancement of
natural resource values as the most important factor in choosing which BMPs will be used for

mosquito control.
Among the significant policy commitments contained in the Long-Term Plan are:

The continuation of the “no new ditching” policy, and establishment of a
presumptive interim policy of ditch reversion as opposed to ditch maintenance. It is
expected that less than 50 acres of salt marsh per year will be subject to ditch
maintenarce, and then only when necessary to address a critical ecological or public
health need (e.g., to restore tidal circulation or to eliminate a severe infestation).

Ingtitution of a framework for continuing coordination and input by the Citizen
and Technical Advisory Committee structure to help guide the preparation of
Triennial Plan updates.
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The creation of a Wetlands Screening Committee comprised of agencies,
policymakers, estuary program representatives, and nonprofit institutions. The
Screening Committee will approve al major wetlands restoration proposals, with the
overarching goal of enhancing sat marsh functions and values. Building on
accomplishments of the Wetlands Management Plan, the Committee will aso be
charged with developing a strategy to begin addressing the management needs of all
of the County’s 17,000 acres of tidal wetlands, irrespective of Vector Control
significance. This process will include refinement of preliminary wetland health
indicators described in the Wetlands Management Plan.

Critical Long-Term Plan recommendations include the continued use and refinement of
Integrated Pest Management (IPM) procedures, and improvements in surveillance (e.g., better
documentation of mosquito populations and post-spray efficacy, and the establishment of
additional mosquito traps at Fire Island National Seashore locations). In order to improve source
control at breeding sites, the Long-Term Plan calls for enhanced catch basin larviciding.
Expansion of public education and outreach is highlighted through improved used-tire
management, greater use of providing information through Internet contact, and promoting

source control methods at businesses and homes.

Early action projects are a hallmark of the Long-Term Plan. Examples include implementation
of a new technology to guide pesticide applications. The “Adapco Wingman” system uses a
computer model and real-time meteorological data to minimize pesticide usage and to optimize

mosquito control.

In another early action, a progressive Open Marsh Water Management (OMWM) project
restored 80 acres of sat marsh at the Wertheim National Wildlife Refuge, thereby controlling
mosquito breeding and enhancing wetland values such as biodiversity. OMWM improves
habitat for native vegetation and larvae-eating fish by creating ponds and tidal channels to
eliminate mosquito breeding areas, and by filling stagnant ditches. The project was conducted in
cooperation with the US Fish and Wildlife Service, and is the first of its kind on Long Idand.
Supported by extensive monitoring, this initiative will serve as a test of the viability of future

OMWM projects on Long Island.
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Tidal wetlands restoration strategies will proceed in accordance with three-year work plans.
With the possible exception of Wertheim, no new mgor OMWM projects are expected during
the 2007-2009 timeframe. Future OMWM recommendations will be subject to Wetlands

Screening Committee approval, as part of the Triennial Plan update process.

The scope of this Long-Term Plan addresses wetlands that are subject to Vector Control
operations. Approximately 4,000 acres of grid-ditched salt marsh are proposed for “reversion”
via natural processes, i.e., no management for vector control is needed. As previously stated,
another 4,000 acres of wetlands which are routinely larvicided will be evaluated for restoration
via minor Best Management Practices (e.g., maintain/repair existing culverts) or, in the long
term, major restoration (subject to Screening Committee review). The county’s remaining 9,000
acres of wetlands require additional assessment, and any major restoration projects proposed will
be subject to SEQRA review. Remote sensing will allow for cost-effective monitoring of the

County’ s wetlands and supplement field visits.

It is envisioned that the process of assessment and enhanced wetland management be completed
within 12 years. For individual projects, wetlands management goals for mosquito control must
be adapted to the management goals set by landowners and natural resource managers, and may
not be driven by vector control considerations. The ability to successfully implement Long-

Term Plan objectives will be dependent upon cooperation by many agencies and stakeholders.

The Long-Term Plan will continue to be a cooperative effort administered by Suffolk County
Department of Health Services (SCDHS), in cooperation with Suffolk County Department of
Public Works (SCDPW). The new Suffolk County Department of Environment and Energy will
be a lead partner. Suffolk County has already hudgeted several new staff positions to begin
implementation of the Long-Term Plan’s recommendations although most can begin to be
accomplished with existing resources. Grant programs and supplemental funding sources will be

sought, in particular for wetland restoration projects.
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Impetus for Long-Term Plan

Suffolk County sponsored this comprehensive evaluation of its Vector Control program to
develop strategies to best protect public health, while optimizing environmental quality. Reasons
for initiating the Long-Term Plan included:

The West Nile virus threat, intermittent reappearance of Eastern Equine
Encephalitis, and other vector-borne diseases, e.g., malaria. Suffolk County has had
four deaths and 22 severe neurological illnesses attributable to West Nile virus
between 1999 and 2005. Nation-wide, deaths total 664 through 2004, with over

5,000 severe neurological cases.

A long-standing need to better manage the legacy of grid-ditched wetlands to
optimize environmental quality and reduce pesticide usage. By the end of the 1930’s,
over 90 percent of the County’s 17,000 acres of salt marsh were grid-ditched for
mosquito control purposes. The ditch network is substantially intact, but over 4,000

acres of marsh still require routine larvicide applications.
Background - Plan Approach

The Long-Term Plan followed a classic management plan approach rather than just evaluate
impacts of a pre-determined outcome, i.e., a Generic Environmental Impact Statement on a pre-
specified plan. It was based on data collection, evaluation of alternatives, and quantitative health
and ecological risk assessments. The process was transparent, with extensive involvement by

both Technical and Citizens Advisory Committees.

A comprehensive literature review was undertaken to determine the state-of-the-art in the fields
of mosquito control, disease transmission, toxicology, wetlands biology, marine ecology, and
environmental chemistry. Critical information was collected on mosquito biology and diseases,
innovative mosquito control practices, mosquito control pesticides including their application

technologies, formulations, and potential impacts, and wetlands and salt marshes.

Extensive local information was also collected and organized. This process included
establishing a mosquito control-oriented Geographical Information System (GIS), digitized
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mapping of the County’s wetlands, and analyzing past and current mosquito control practices in
the County. To support the analyses of potentia impacts, four sections of the County were
exhaustively described in terms of human use and ecological values, and 21 marshes were

comprehensively studied.

Scientific studies and demonstration projects were conducted. Hundreds of samples were taken
from air, water, sediment, and biota, and pedicides were measured to research level accuracy,
i.e., one part-per-trillion. Mosqguito control effectiveness of garlic oil, rosemary, and mosquito
traps was tested. None of these “dternative techniques’ showed promise for the County vector
control program. Other studies were performed on benthic invertebrates, salt marshes with
various larviciding histories, and stormwater in relation to ditches; vector control impacts were
not found. Catch basins were evaluated, and documented to be problem mosquito breeding sites.

Health or Nuisance?

One of the goals of the Long- Term Plan, which addresses human health and public welfare, was
to evaluate the possibility of differentiating “heath-based” vector control from another
commonly used term: “nuisance” control. A true distinction proved to be impossible because all
mosquitoes found in Suffolk County that bite people are capable of spreading disease, and
therefore, the public health risks from biting mosguitoes can never be said to be zero. Control
prior to the actual detection of pathogens can also reduce the need for, and mitigate risks in,
emergency response situations. Finally, health concerns from mosquito infestations exist (pain,
itching, possibility of infections, etc.), irrespective of detected pathogens. Vector control clearly
results in ancillary quality-of-life benefits, but this is not the primary reason for a mosquito
control program. The Long-Term Plan thus approaches mosquito control in terms of the
continuum from “vector control” (e.g., low but present disease and health concerns) to “public
health emergency” (e.g., pathogen response in accordance with federal and state guidance).
“Vector control,” in this context, can be used synonymously with “public health nuisance

control.”

For vector control scenarios, strict numeric criteria for adulticiding have been adopted which
require that quantitative mosquito thresholds be met prior to any adulticide application. Vector
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Control will keep records to document all pesticide application decisions. Emergency response

actions will be conducted in conformance with West Nile virus response guidelines.
Vector Control Agents: Results of Risk Assessment

The Long-Term Plan evaluated risks to public health associated with vector control aternatives
from vector-borne diseases as well as exposure to pesticides, and weighed these risks against
potential impacts to the environment. The approach is especially noteworthy in that it addresses
physical, chemical, and biological stressors. The public health risk assessment determined that,
in the absence of any vector control, Suffolk County could expect to see as many as 16 deaths
from West Nile Virus each year, and 150 persons could contract serious West Nile illness.

Impacts from EEE and other diseases could not be quantified, but the threats are grave.

The exhaustive toxicological (pesticide) risk assessment was based on extremely conservative,
worst-case assumptions and showed no significant human health impacts and minimal ecological

impacts. The results for Vector Control agents are summarized as follows:

Human health: no impacts (acute, chronic, or carcinogenic) from any larvicide or

adulticide agent.

Ecological impact: no impacts for mammalian, avian, or reptilian wildlife from any
pesticide. Possible aguatic impacts were associated only with the adulticides permethrin,
and potentially moreso from maathion. However, the invertebrate impacts do not
propagate up the food chain, and the model showed recovery to be complete by the

following spring.

Bees are the standard for understanding agricultural pesticide impacts to flying insects and, based
on theoretical potential effects to bees, all adulticides posed a potential risk to nontarget flying
insects. However, vector control adulticides are generally not applied when bees are flying (day
time). No study has attributed significant impacts to insect populations from vector control
adulticides at the concentrations and methods in which they are applied. Also, the literature
suggests that effects of transient stressors on insect populations are fleeting, with populations

recovering within days.
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Part of the effort to develop the Long-Term Plan was to evaluate typica risk from the use of
pesticides in everyday life. The exposures and corresponding human health risks from the use of
pesticides for vector control purposes are small relative to other risks, such as those associated
with exposure to pesticides in food, indoor residential use and some pet flea and tick products.
The insect repellent DEET was also evaluated. Proper use of DEET products should not result in
adverse health impacts.

An extensive “Caged Fish” study found no lethal or sublethal impacts to organisms attributable
to applications of resmethrin and methoprene. In fact, researchers found that the pesticides

actually decayed more rapidly in the environment than prior laboratory based studies suggested.
Conclusion

It is the policy of Suffolk County that pesticides should always be used sparingly, and only when
needed. This study has demonstrated that the benefits of carefully controlled Vector Control
program, conducted within an Integrated Pest Management framework, clearly outweigh the
potential adverse impacts, which have not been found to be significant and which are mitigated
by the IPM measures described in the Long-Term Plan. Moreover, marsh restoration can have a
significant positive environmental impact, while controlling vectors and reducing or eliminating
the need for pesticide usage. Therefore, implementation of the Long-Term Plan should achieve
its magjor goals of reducing impacts to human health while significantly improving overall

County ecological conditions.
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ES-2. Need for Action
ES-2.1. Policy Justification for M osquito Control

A mosquito problem is defined as a threat of disease and impacts to public welfare. Mosquitoes
are identified as the most important vector of human disease, worldwide. Most of the human
misery and death caused by mosquitoes is from the transmission of malaria. Fortunately, Suffolk
County and the rest of the US managed to control this disease more than half a century ago.

Although minor outbreaks of the disease still occur, the risks of malaria to Americans today are
small. Similarly, other dread mosguito-borne diseases such as dengue fever and yellow fever are

of only passing concern (Cashin Associates, 20053).

The mosquito-borne diseases of concern in Suffolk County currently are encephalitic
arboviruses. The two of most concern are Eastern equine encephalitis (EEE) and WNV.
Outbreaks of EEE, which can have fatality rates ranging from 35 to 75 percent, have occurred
recently in New Jersey and Massachusetts (Cashin Associates, 2005a), and in Nassau County in
2005 (although, fortunately, there were no human cases associated with this outbreak) (NCDH,
2005). Although there has rot been a diagnosed human case of EEE in Suffolk County, horses
have died from the disease here as recently as 2003. In 1999, WNV was introduced into the
country, with the first human cases and deaths occurring in Douglaston, Queens. WNV is found
throughout the continental US, resulting in over 16,000 human cases with 665 deaths through
2004; four of the people who died were residents of Suffolk County. These encephalitides not
only have the potential to kill otherwise healthy individuals, but non-fatal impacts can include

neuro- invasive effects, which can be permanent (Cashin Associates, 2005a).

It is also clear that there are numerous other mosquito-borne diseases that currently are not found
in the US. The immediate lesson of WNV in Suffolk County is that mosquitoes here have the
capacity to transmit exotic pathogens and pose a significant disease threat. It is understood that
the introduction of invasive mosquito-borne disease is not a question of “if,” but ether a
question of “when.” This is because modern transportation has removed geographical isolation.
Along with generating undeniable benefits, this facet of modern life aso means that disease

organisms are often only one airplane flight away (Cashin Associates, 2005b).
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In temperate climates, human disease is the end-product of a long series of epidemiological

events that build in intensity over a period of months. The development of human illness due to
this progression can be aborted by careful actions taken to control the disease vectors. Almost
all public health plans recognize that waiting for disease to become evident in people means that
control efforts begun at that time may be ineffective in preventing further human suffering. This
is especially true for mosquito-borne diseases. Mosquitoes tend to be concentrated as immature
organisms, and targeted control efforts using natural predators or narrow-spectrum agents are
very effective; as adults, they tend to widely disperse, complicating efforts to alleviate the threat
of harm, and often requiring the use of chemicals that may have wider nontarget impacts
(Spielman and D’ Antonio, 2001; Rose, 2001).

Therefore, disease control efforts should begin when pathogens are circulating in adult
mosquitoes. An integrated control program is required for efficient and proper control of
endemic diseases such as WNV. Comprehensive surveillance can document areas that pose the
greatest risk of disease amplification and transmission. Source reduction should be employed to
reduce breeding opportunities for the amplification vectors (if possible) and for those bridge
vectors that may eventually pose a risk to human populations. Similarly, larval control needs to
be conducted prior to detection of the virus in adult mosquito populations, as larval population
reduction efforts will not decrease the imminent risk posed by pathogen presence in
amplification or bridge vectors. An integrated program such as this acknowledges that any need
for adulticide applications signals inadequate efforts in other, better means of disease
suppression. Thus, because WNV will likely occur in multiple sites in the County every year
(with its ultimate geographic distribution apparently the result of complicated interplay and
feedback between weather and mosguito, avian, and vira population dynamics), mosquito
control conducted for the purpose of preventing cases of human disease needs to be conducted

generally across the County and throughout the season.

Nonetheless, Federal and State guidelines have established separate protocols for addressing
increasing risks from WNV and other mosquito-borne diseases. These include guidance on how
to increase vigilance prior to the introduction of the disease to the general area, and also discuss
ways to consider managing increasing risk in a season when the pathogen is detected locally
(CDC, 2003a; NY SDOH, 2001a). As part of the process, when imminent risk reaches a certain

Cashin Associates, PC ES10



Suffolk County Vector Control and Wetlands Management Long-Term Plan
Draft Generic Environmental Impact Statement May 3, 2006

level, the County Commissioner of the Department of Health Services is authorized to petition
for a State Department of Health declaration of a “heath emergency.” This declaration changes
certain lines of local authority (making mosguito control explicitly the responsibility of SCDHS,
for example) and alows certain State permitting procedures to be expedited more rapidly. But
the declaration does not signal the initiation of local interest in mosquito-borne disease, nor the
beginning of control efforts focused on pathogen transmission. These activities must be an

essential part of County vector control activities throughout the year.

Mosquitoes impact public welfare not only by disease transmission, but aso through subclinical
effects of mosqguito biting. Mosquitoes are known to be infected by other viruses, bacteria, ad
pathogens and parasites, such as worms of various kinds, some of which are implicated in human
illness. The sdlivary fluids released when a mosquito bites typically cause welts, and can cause
rashes and various alergic reactions. Thus, even in the absence of defined diseases circulating in
mosquito populations, humarntbiting mosguitoes can adversely impact public health (Eldridge
and Edman, 2000).

Surveillance programs, especialy post-WNV introduction, are designed to detect early signs of
pathogens, and to determine if health risks presented by disease require actions to reduce the
chance of human illnesses. However, humanbiting mosquitoes come into contact with blood
when they bite. In areas where there is disease transmission risk, the distinction between
mosquito control for public health protection and mosquito control for the relief of human
discomfort (sometimes called nuisance control) becomes unclear. All humantbiting mosguitoes
in Suffolk County have some vector capability for the arboviruses that are the modern day health
threats in the northeast US (see Turrell et al., 2005). Thus, control of these humanbiting
mosquitoes is undertaken to impact on the overall risk of disease. Actions taken to reduce the
populations of humantbiting mosquitoes in Suffolk County reduce the risk of disease
transmission, and result in public health benefits beyond minimization of subclinical effects. In
addition, there is an ancillary, but important, improvement in the quality of life for those who
live, work, or recreate where these mosquitoes live. For parts of Suffolk County, especially in
areas in close proximity to the south shore, high numbers of mosquitoes that are very persistent

and fierce in their search for blood meals (these are largely spawned from local salt marshes) can
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make it impossible to spend any amount of time outside, in the absence of mosquito control

programs.

Public health protection emphasizes monitoring for pathogens among amplification vector
populations, and controlling important bridge vector populations through source reduction
(especially water management for salt marsh species), larval control where source reduction is
not possible or was not effective, and, if a heath risk assessment deems it necessary, adult
control. There is significant overlap between this approach and the aleviation of severe public
welfare effects. Historically, Suffolk County significantly reduced mosquito populations,
particularly along the south shore, through its ditch maintenance program augmented by regular
use of larvicides (Campbell et al., 2005).

State and County Public Health Law (PHL) identify mosguito control and the reduction of
mosquito habitat (such as standing water) as abatement of public health nuisance. A public
health nuisance is, by definition, a condition that adversely affects public health (irrespective of
whether it causes fatal disease or some sublethal impacts). In this case it is the recognition of
health effects from an ectoparasite (mosquitoes are grouped with pests such as lice, fleas, and
bedbugs). Under State law, health officers have a duty to address the effects caused by these to
the public. The presence of pathogens in mosquitoes is not required for this definition of public
health nuisance, as the law implicitly recognizes there are health concerns that extend beyond the

transmission of diseases such as WNV and EEE.

The Long-Term Plan uses the term “vector control” to describe adulticide applications in the
absence of a detected pathogen. In general, “vector control” is interchangeable with “public
health nuisance control,” as these instances of adult control take place under conditions where
there is a low imminent public health threat of the outbreak of serious disease (such as WNV or
EEE), where the risk to the public cannot be said to be zero, and where sublethal impacts also

occur.

In Suffolk County mosquitos develop in both fresh and salt water environments. In order for
pathogens of present-day concern to become prevalent enough to pose a major health threat, they
need to be amplified through avian reservoirs by fresh water mosquito species (Turrell et al.,
2005). For EEE, it is clear that other mosquito species are needed to spread disease to people,
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and some of the most able of these species breed in salt water settings (Cashin Associates,
2005c). For WNV, the cycling of the pathogen is less well understood, but quite a few fresh and
salt water mosquitoes have been determined to be (or are suspected of being) human vectors.
Therefore, the integrated control program that focuses on reducing these humarntbiting mosquito
populations, in both fresh and salt water environments, clearly reduces overall risks of disease

transmission.

Therefore, to avoid impacts to public health and well-being, Suffolk County has decided to
implement a comprehensive vector control program, the Long-Term Plan, grounded in the tenets
of Integrated Pest Management (IPM). This hierarchical approach to mosquito management

proposes:
scientific surveillance to determine the locations and types of mosquito problems

source reduction as the primary treatment means, including the use of water management

to modify habitat to minimize mosquito breeding if appropriate

when breeding occurs, larva control using products that have no human health effects

and little environmental impacts will be undertaken

if mosquitoes develop into adults, and careful assessment of the problem finds that adult
control is required, then products will be used that have little to no impact to people, have
an acceptably small impact to non-target organisms, degrade quickly, and are effective at

killing adult mosquitoes

The Suffolk County Vector Control and Wetlands Management Long-Term Plan has two goals,
with associated objectives to meet the goals:

Goal 1: decrease risksto human health and impactsto public welfare from mosqguitoes and

mosquito management
Objective 1. The prevention of serious disease in residents and visitors in the County.

Objective 2. Generdly, problem populations of mosquitoes will be reduced where possible
(when exceeding threshold/criteria described in Section ES-3.7, below) because large numbers of
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human-biting mosquitoes, in association with people and areas where mosquito-borne diseases
have been detected, represent increases in overall health risks for those people. Enhancement of
public welfare is an important auxiliary benefit. This objective relates to “Vector Control;”

which can also be considered “Public Heath Nuisance Control.”

Objective 3. The County’s program will follow the principles of IPM, seeking to address
mosquito problems by means of appropriate controls applied at times of greatest effectiveness
and with the least impact to human health and the environment.

Objective 4. A program of scientific surveillance will be employed, with the intent of accurately

and specifically defining potential mosquito problems.

Objective 5. Source reduction will be the primary focus of mosguito control. A key element
will be public education, outreach, and assistance for habitat reduction around homes and
businesses. The second key element is the adoption of a program of Best Management Practices
and, in appropriate areas, progressive water management projects, to be implemented in
coordination with (and approval from) local and State agencies, and with the participation of
other stakeholders.

Objective 6. The use of biorationa larvicides, specifically targeted towards the insects of
concern, will alow for reduction of any identified mosquito problem prior to dispersal as adults,

when control is more difficult.

Objective 7. The use of adulticides, will be considered, when all other methods of control have
been ineffective or when other control methods cannot be implemented, if Vector Control

(Public Health Nuisance) thresholds are exceeded, or if emergency response conditions exist.

Objective 8. The nmosquito control program will minimize potential impacts to human health

from disease and from control methods.

A significant ancillary benefit of the Long-Term Plan is to facilitate enjoyment of the County’s
natural environments, and to support local businesses and enterprises that depend on tourism and
recreation, which can be adversely impacted by mosquito infestations.
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Goal 2: smultaneoudly reduce impactsto the environment and increase potential ecological

benefits associated with the selected management techniques

Objective 1. The County will adopt an overall plan for marsh management that will emphasize
the need to preserve or increase acreage of wetlands, including vegetated wetlands, and to foster
biodiversity and a mosaic of ecological communities. Vector control efforts will be
accommodated within this framework, but will not necessarily be the primary determinant in
marsh management decisionmaking. In sat marshes, most areas will either be subject to
reversion or low impact Best Management Practices. In certain areas, the judicious employment
of progressive water management will be corducted, with the intent to increase overall habitat
diversity, generated by an ecological setting composed of tidal creeks, ponds, low and high
marsh, pannes, mudflats, salt shrub, associated freshwater wetlands, and adjacent beaches or
sand berms (athough every marsh may not have all habitats). This will provide a variety of
microhabitats and ecotones, which will support appropriate plant and animal diversity, as
measured by monitoring and project evaluations. Projects conducted under the Long-Term Plan

will also seek to reduce invasive species, especially Phragmites, in the managed wetlands.

Objective 2. The aim of the water management program is to reduce the routine use of
larvicides, ultimately resulting in significant reductions in the overall acreage where larvicides
are applied each year. However, each marsh will be examined on a case-by-case basis, and
major decisions of marsh management projects must be reviewed and approved by a Screening
Committee. Biodiversity, vector control, and Phragmites control are all important marsh
management goals. Each needs to be considered for all projects. For example, marsh restoration
projects may be implemented for biodiversity purposes, with design elements that achieve net
mosquito-neutral effects. Other projects will be considered because they will reduce mosquito
populations (and which aso create environmental benefits). The initial list of priority salt
marshes for consideration for progressive water management, however, is comprised of those

sites where aeria applications of larvicides are currently used to treat mosquito breeding.

Objective 3. To ensure that water management projects achieve natural resource goals, the

County intends to continue to rely on advisory groups such as the Technica Advisory
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Committee and the Wetlands Subcommittee to provide input and direction for the program, and

to support the activities of the Wetlands Management Plan Screening Committee.

Objective 4. Where mosqguito breeding occurs despite water management efforts, or where no
such actions can be taken, biorational larvicides will be used to minimize or eliminate non-target

impacts to the surrounding ecosystems.

Objective 5. If adult mosguito population control proves to be necessary, the County will use

adulticide products that have no significant, long-term impacts to the environment.

Objective 6. The mosquito control program in genera will be guided by an appreciation for the
overall management of risk, minimizing potential impacts to the environment and natura

systems and improving them where possible, while protecting human health and public welfare.
ES-2.2 Legal Justification for Mosquito Control

New York State PHL authorizes agencies to investigate and ascertain the existence and causes of
disease outbreaks, including vectors, and to take measures necessary to protect the public health.
New York State Department of Health (NYSDOH) enforces compliance with the PHL. The
powers and duties of NY SDOH are set forth in Article 2, 8201 of the PHL, including supervision
of the reporting and control of disease (PHL 8201[c]) and controlling and supervising the
abatement of nuisances likely to affect public health (PHL §201[n]).

PHL Article 15, sections 1520 et seq., authorizes a county to form a Mosquito Control
Commission (MCC), and sets forth the powers and duties of said commission. The commission
may use appropriate means to suppress mosquitoes, with the limitation that said measures “shall
not be injurious to wildlife” (PHL sec. 1525[2]). In Suffolk County, mosquito control was a
function of the Suffolk County MCC. That Commission is till referenced in the Suffolk County
Charter (SCC), but is no longer active. Amendments to the County Charter in 1973 established
the SCDHS. Subsequently, vector control activities were the responsibility of the Division of
Public Health in SCDHS.

However, in 1992, amendments to Sections C8-2 and C8-4 of the SCC established the SCDPW

Division of Vector Control (SCVC), and authorized the Division to “use every means feasible
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and practical” to suppress mosquitoes and other arthropods (SCC 8C8-2, 8C8-4; L.L. No. 16 of
1992). That Local Law also noted as follows:

Although the authority for the county to establish a vector control program is
contained within the New York State PHL, this law does not mandate that vector
control activities be performed under the auspices of the local Health Department.
However, in the event that an arthropod-borne disease is found to congtitute a
major public health threat, the DHS shall directly supervise vector control (L.L.
No. 16 of 1992, Sectionl).
SCVC is responsible for controlling mosquito infestations that are of public health importance,
pursuant to the powers granted to the County under the PHL. In the event of a vector control
emergency, “as defined” by the Commissioner of SCDHS, the direct supervision of vector

control shall be by the SCDHS (SCC § C8-2[Y], L.L. No. 16 of 1992).

SCDHS is responsible for monitoring and prevention of human diseases, including those
transmitted by mosquitoes, such as WNV and EEE. SCDHS monitors the blood supply, handles
reports of WNV and EEE infected birds and horses, and responds to health emergencies through
its Division of Public Hedlth. In the event that an arthropod-borne disease is found to constitute
a maor public health threat, the vector control program would be under the control of SCDHS
(SCC, 8C8-2[y], L.L. No. 16 of 1992). SCDHS, Division of Environmental Quality, through its
Office of Ecology, manages a number of water quality and restoration programs that involve
wetlands managed by SCVC. The Office of Ecology is the program office for PEP, and is the
major County participant in the South Shore Estuary Reserve and the Long Island Sound Study.

According to the SCC, SCVC shall have

charge and supervision for vector control throughout the County of Suffolk. The
Department shall have the power and authority to enter without hindrance upon
any or al lands within the county for the purpose of performing acts which in its
opinion are necessary and proper for the elimination of mosquitoes and other
arthropods, provided that such measures are not injurious to wildlife. In the event
of a vector control emergency, as defined by the Commissioner of Health
Services, the direct supervision of the vector control shall be by the Department of
Health Services. (SCC 8§C8-2(Y).

The charter also specifies the powers of SCVC, and relates its responsibilities. SCVC
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shall use every means feasible and practical to suppress mosquitoes, ticks and
other arthropods which are vectors of human disease requiring public action for
their control. In carrying out its responsibility hereunder, the Division shall have
the power and authority to enter without hindrance upon any or al lands within
the county for the purpose of draining or treating the same and to perform all
other acts which, in its opinion and judgmert, may be necessary and proper for
the elimination of mosquitoes and other arthropods, but such measures shall not
be injurious to wildlife (SCC 8C8-4(B) (1))

The responsibilities listed for SCV C include submitting an Annual Plan of Work to the
Legidature each year, and various public noticing requirements, both for the truck and aeria

applications, under a declared health emergency, and for vector control purposes.
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ES-3. Long-Term Plan Elements
ES-3.1 Management Plan Approach

Suffolk County sponsored a comprehensive evaluation of its Vector Control program to develop
strategies to best protect public health, while optimizing environmental quality. Triggers for
initiating the Long-Term Plan included:

The WNV threat, intermittent reappearance of EEE, ard other vector-borne diseases (e.g.,
malaria). Suffolk County had four deaths and 22 severe neurological illnesses attributable to
West Nile virus between 1999 and 2005. Nation-wide deaths from 1999 to 2004 total 664,
with over 5,000 severe neurological cases. EEE has not resulted in any human cases in the
County, but animal cases have occurred, and detections of the virus in mosquitoes have often
occurred. Malaria, apparently transmitted by local mosquitoes, was detected in two children
in 1999 (CA-CE, 2005a).

A long-standing need to better manage the legacy of grid-ditched wetlands to optimize
environmental quality and reduce pesticide usage. By the end of the 1930s, over 90 percent
of the County’s 17,000 acres of salt marsh were grid ditched for mosquito control purposes.
The ditch network is substantially intact, and large sections of the ditch network were
routinely maintained to control mosguitoes; nonetheless, marshes totaling over 4,000 acres
were routinely larvicided. Other jurisdictions marege salt marshes differently (Cashin
Associates, 2004a), and there was a clear need to learn what practices could be best
implemented in Suffolk County.

Continuing public concerns regarding synthetic organic compounds, and their impacts to
human hedth and the environment. Some of the pesticides used for mosquito control are
synthetic organic compounds, and therefore public concerns have been expressed regarding
potential impacts from the use of these pesticides, and also from other products used by the
County for vector control (CA-CE, 2002).

Two neighboring municipalities, New York City and Westchester County, faced with the same
issues, chose to develop GEISs on their existing programs (NYCDOH, 2001; Westchester,
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2001). Suffolk County chose a different approach, following a management plan concept (the
National Estuary Program model) that has proven to be very successful in developing complex
environmental management plans involving potentially conflicted stakeholders (SCDHS, 2002).
This approach is based on:

Initial data collection

Analysis of the relevant data sets
Development of alternatives
Evaluation of the aternatives

Assessment of selected management tools

Public involvement is encouraged, with active oversight and advisement by groups such as a
Technical Advisory Committee (TAC), a Citizens Advisory Committee (CAC), and a Steering

Committee. These groups were al formed in conjunction with the Long-Term Plan project.

CA was selected by the County to be the lead technical consultant on the project. CA, in turn,
assembled a team of experts to assist in the completion of the project. Sub consultants to CA
included other environmental consulting firms, mosquito management experts, risk assessors,
academics from universities such as Harvard, Stony Brook, and Rutgers, and Southampton
College, and even government experts from SCDHS and USGS. Major project deliverables
were prepared on time, and the project has remained on budget.

A major element of the project was a comprehensive literature review. Helds included in the

review were:
Mosquito ecology
Standard and alternative mosguito control
Mosguito-borne disease and disease transmission

Human and environmental toxicology of mosquito control pesticides
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Wetlands biology
Wetlands management
Marine ecology
Environmental chemistry.

Important individual elements included Suffolk County mosguitoes, factors controlling local
prevalence of WNV and EEE, modern larvicides and adulticides, including application
technologies and modeling, and impacts to sat narshes from grid ditching and Open Marsh
Water Management (OMWM) (Cashin Associates, in prep[1]).

Extensive local information was collected, organized, and analyzed. This process included
establishing a mosquito control-oriented GIS (Geographical Information System), digitized
mapping of the County’s wetlands, and analyzing past and current mosquito control practices in
the County (Cashin Associates, 2005d). It was determined that the standard surveillance
information collected by the County could not support sophisticated modeling of mosquito-borne
disease prevalence and transmission. In addition, field surveys were conducted to support the
analysis of potential impacts of a selected management approach. Four subsections of the
County (Manorville, Huntington/Dix Hills, Mastic-Shirley, and Davis Park), chosen because
historically they represented different types of uses of pesticides for mosquito control purposes,
were studied to detail human use and ecological values to support a proposed quantitative risk
assessment of the impact of mosquito control pesticides (Cashin Associates, 2005€). Because of
the importance of wetlands management, 21 selected marshes were comprehensively studied,
and the data collected was to be used to determine the impacts of proposed management schema
(CA-CE, 2005b).

Several other demonstration projects and scientific experiments were conducted to support
development of the Long- Term Plan. Approximately one-quarter of the project budget was spent
conducting this work. These expenditures funded the analysis of thousands of air, water,
sediment, and biological samples. These included analyses of pesticides and other important

chemicals using state-of-the art techniques, sometimes at the parts per quadrillion (pg/l) level.
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One of the halmark efforts was the Caged Fish experiment, where actual operational
applications of larvicides and adulticides in August and September, 2004, were traced from the
helicopter into salt marsh environments. The potential impacts of these applications were tested
on sentinel organisms (grass shrimp and sheepshead minnows). Multimedia analyses allowed
for the determination of the fate of the pesticides. Although the experiment was complicated by
the difficult environment of salt marsh ditches, the observations and measurements of the test
organisms found no effects from pesticides, a determination that was supported by associated

|aboratory work and benthic invertebrate population analyses (Cashin Associates, 2005f).

A second important effort was a progressive water management demonstration project at the
Wertheim National Wildlife Refuge. The project was designed and conducted in cooperation
with the US Fish and Wildlife Service (USFWS). Some 150 acres of salt marsh in the Refuge
were extensively monitored for two years, with two areas intended to serve as control sites and
two areas (totaling 80 acres) identified as prospective treatment areas. The monitoring and the
ongoing research led to the cooperative development of a restoration plan that would achieve
desired natural resource goals of USFWS, while also implementing water management
techniques that would minimize mosquito breeding. Required State and Federal permits were
obtained and 40 acres of marsh were restored in March, 2005; the second area restored was
constructed in February and March of 2006. Initial results show much greater use of the restored
area post-treatment by waterfowl and wading birds, and active use of the marsh by fish and other
nekton that previous monitoring had not observed at this site. Mosquito control goals were also
largely met, with larval presence suppressed almost the entire summer. Fish provided mosquito
control by inhabiting the areas they were intended to be in (Cashin Associates, 20063a).

In addition to these two efforts, the mosquito control effectiveness of garlic oil, rosemary, and
mosquito traps was tested. None showed promise for the County vector control program (CA-
CE, 2005a). Studies were performed on benthic invertebrate distributions in salt marshes with
various larviciding histories (Cashin Associates, 2005g), and water quality (associated with
storm water) in relation to ditched and unditched salt marshes (Cashin Associates, in prep.); in
both instances, vector control impacts were not found. Catch basins (CA-CE, 2005b) and
recharge basins (CA-CE, 2005a) were evaluated, and the conditions under which they become

problem mosquito breeding sites documented. Turtle use of upland ditch networks was studied
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(Cashin Associates, 2006b), and an effort was made to determine the impacts of ditching and
other management practices on wetland vegetation over relatively long time scales (Cashin
Associates, 2006c). Finally, a new technology for pesticide application (the Adapco Wingman)
was researched and purchased. This system uses a computer model and real-time meteorological

data to minimize pesticide usage and to optimize mosguito control.

The data collection and analysis supported an evolution of the County’s approach to mosquito
control, confirming some aspects of its current program, and identifying areas where
improvements might be made. As a potential plan coalesced, additional impact analyses were
conducted, some of which became the basis for the environmental assessment of the selected

Long-Term Plan.

In conjunction with the project, to ensure that public involvement in the development of the

Long-Term Plan would be maintained, four important project committees were created:

Technical Advisory Committee (TAC). The TAC was charged with reviewing
documents and making recommendations on various scientific and technical issues that
might arise with respect to the Long-Term Plan development and other project activities.
Membership was primarily drawn from regional and local government agencies, although
national and regional research and professional interests also were invited to join. Voting
membership was restricted to those approved by the Steering Committee, although all
meetings were open to all, and participation in discussions was not limited. Nearly 100
people attended one or more TAC meetings. The TAC met approximately six times per
year.

Citizens Advisory Committee (CAC). The CAC was intended to provide environmental
advocacy organizations, civic associations, other non-governmental organizations, and
local governments with a forum to review project progress, make recommendations on
draft reports and plans, and to generally provide input to the consultants and their County
managers. As a matter of course, local governments generally declined to participate in
the CAC. The CAC requested, and was granted, a separate budget to pursue related
educational and outreach issues and topics. More than 50 people attended one or more
CAC meeting. The CAC met monthly.
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The Wetlands Subcommittee. This group was initially formed out of the TAC. Its focus
was to be on wetlands issues and early action projects. The TAC expected that the
Wetlands Subcommittee might provide more direct guidance to the consultants and the
County on early phases of such aspects of the project. It was felt that an independent
subcommittee was the most proper means of such involvement; otherwise the TAC might
find itself reviewing its own recommendations and suggestions. The Wetlands
Subcommittee never had a formal voting membership, but participation in its meetings
was expanded beyond TAC membership by actively soliciting participation by local
municipalities, especially planners and technocrats involved in wetlands work. More
than 30 people attended one or more Wetlands Subcommittee meetings. From mid-2004
through mid-2005, the Wetlands Subcommittee met monthly.

The Steering Committee. The Steering Committee had ultimate authority over the
project. It approved memberships and by-laws of the TAC and CAC, and accepted the
draft Long-Term Plan and associated DGEIS for consideration by the CEQ and
Legidature. It was composed of the principal officers (or their representatives) from the
Suffolk County Executive, the Presiding Officer of Legislature, CEQ, SCDHS, SCDPW,
and the New York State Department of State (NYSDOS). The Steering Committee met

approximately every four months.

Another project committee was the Monitoring Committee. This committee was intended to
work on technical aspects of pesticides monitoring. Originaly, it consisted of scientists and
engineers associated with CA and its subconsultants, along with engineers and scientists from
SCDHS and SCDPW. The New York State Department of Environmental Conservation
(NYSDEC) became involved in the committee near the end of 2003, and thus it became a
springboard to develop the workplan and to address permitting issues associated with the Caged
Fish Early Action Project. This committee did not meet again after June, 2004.

NY SDEC was originadly invited to be a voting member of the TAC and Steering Committee.
NYSDEC determined that, because it might serve as a regulator on many project-associated

issues, it did not wish to formally serve on any project committees. However, NY SDEC sent
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representatives to all meetings of the TAC, Wetlands Subcommittee, and Steering Committee,

and to many sessions of the CAC and Monitoring Committee.

To foster open discussion of the plans and analyses being created by CA and its subconsultants,
draft versions of the Long-Term Plan and its subcomponents (the Wetlands Management Plan
and the Best Management Practices [BMP] Manual) were released for review and comment.

The BMP Manual was initially released in June, 2005. The Wetlands Management Plan was
released in July, 2005, and the Long-Term Plan was initially released for review in August,
2005. The draft version of the DGEIS was released in October, 2005. Extensive comments were
received on all of these documents, and the versions presented here have been amended to

address those comments and concerns.

The following is a précis of the Long-Term Plan, by constituent elements. The full Long-Term
Planisin Appendix A of this DGEIS.

ES-3.1 Public Education

SCDHS is primarily responsible for public education on mosquitoes and mosquito-borne disease.
The County will promote information on personal protection and avoidance by distributing
brochures and giving presentations on its “Dump the Water” and “Fight the Bite” programs.
Additionally, the Long-Term Plan Citizens Advisory Committee created a new pamphlet titled,
“Mosquito Control and Prevention at Home” that it will distribute to libraries and at health fairs.

In addition to the SCDHS efforts, SCV C offers public assistance to help homeowners who have
mosquito problems, by visiting the property and removing breeding areas. If the homeowner is
not available during the site inspection, SCVC ground crews leave a door hanger that describes

the reason for the inspection and lists any work done.

Expansions of the existing program will include:

SCDHS could improve public outreach is to participate in “Mosquito Awareness
Week”

Outreach to minimize inappropriately discarded tires
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Targeted education through Cornell Cooperative Extension to reduce irrigation
ponding on fields

Targeted outreach to commercial property owners and private homeowner

associations to ensure that private storm water systems are properly maintained.

Raise awareness in the County and in other municipal highway offices that poor
maintenance of catch basins and other storm water systems not only exacerbates
flooding problems and is not in compliance with USEPA Phase 1l regulations, but
threatens public health.

Areas that have historically experienced Vector Control adulticide treatments
(roughly speaking, Babylon, Islip, and Brookhaven south of Sunrise Highway) should
receive augmented, targeted education efforts. These efforts will focus on personal
protections steps to minimize negative impacts from mosguitoes. In addition, the
Commissioner of SCDHS will identify pertinent actions that residents should
consider to reduce exposure to and impacts from any adulticide applications.
Presentations at schools, to civic organizations, and other interested groups, and news
releases to local newspapers will all be used to specialy inform these citizens who are
more likely to be exposed to mosquito bites and adulticide applications than other
people living in Suffolk County.

The County websites for SCVC and SCDHS will be better maintained and made

more informative.
Efficacy reports, as available, will also be posted on the SCV C website

The no-spray registry of residences where adult mosquito control is not desired will
be maintained and publicized.

Lists of beekeepers and organic farms will be maintained.

Legaly mandated notices for applications will be continued, and the SCDHS web site will be
used to post maps and will be used to post spray schedules. In addition, a list serve feature will
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be installed on the SCDHS website to allow citizens the choice to automatically be informed of
spray events. Notifications to appropriate media outlets will be continued.

Trigger for Public Education

Public education and outreach will be undertaken every year. Public outreach efforts will be
increased as risks associated with disease transmission increase. Areas that typically receive
vector control applications will be subjected to targeted, intense efforts to reduce the potential for
impacts from either mosquito-borne disease or pesticide applications. The County will make a
conscious effort to justify the mosquito control program better through greater analyses of its

efforts and publication of these analyses in annual reports.

ES-3.3 Surveillance

The mosquito surveillance program will have two separate functions:
Sampling mosquito populations
Sampling for mosguito-borne disease

Mosquito population surveillance also differentiates between sampling larval populations and
adult populations. There are a few ways that these distinctions are not absolute, but they
generdly serve to define the surveillance program. Population surveillance is the responsibility

of SCVC; disease surveillance responsibility belongs to the ABDL.
Larval Surveillance

Teams of inspectors, consisting of three foremen with 11 field crews that each consist of two
equipment operators or laborers, will continue to be assigned to geographic areas of the County
to guarantee complete coverage of potential breeding habitats on a regular basis. Inspectors
obtain samples from larval breeding areas, such as wetlands, primarily by dipping. Inspectors
will quantify larval surveillance results in the field by counting the number of larvae per dip.
They will also determine which of four larval stages are present. At times, other sampling
methods will need to be employed to determine if specific species are present, or for specific
media (such as with tires, or when sampling for Cs. melanura or Coquilletidia perturbans).
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Catch basin sampling will be accomplished using aquarium nets attached to telescoping poles,

and then rinsing the nets to wash the larvae into a bucket.

SCVC has identified over 2,000 breeding points throughout the County. Breeding locations are
monitored on different schedules according to the type of mosquito problem that is usually
associated with the particular site.  Salt marshes that are candidates for aeria larviciding are
monitored every Monday. Each field crew also is assigned a route of smaller salt marshes and
fresh water sites that also tend to breed fairly regularly, which are monitored on a 10 day to two
week cycle. Finaly, there are certain locations that only support breeding under particular
environmental conditions, and so are only monitored when the requisite trigger (very high tide or
excessive rainfal, usually) has occurred. Higher tides and/or heavy rains often lead to
widespread breeding, which can result in a need to monitor nearly all breeding sites throughout

particular environmental settings, leading to personnel stresses.

Salt marshes will be sampled consistently, at sites chosen in the high marsh where mosquitoes
breed. It is important to record presence/absence of larvae, the extent of the initiating tidal
inundation, the dominant stage of the larvae, and the remaining water on the marsh. Brackish
and fresh tidal marshes also need to be sampled similarly.

The County intends to increase the scope of its catch basin monitoring (from the current 10,000
to 40,000 to 50,000). Additiona basins will be selected based on a history of viral activity in the
surrounding area, the age of the system, if maintenance may have been deferred, and if the basins
are located at the terminal end of drainage systems. The catch basins will be sampled beginning
in late May or early June, and revisited and re-sampled, as resources alow, during the middle
(July) and end of the season (September), for presence/ absence of larvae. It is dso

recommended that SCV C increase the number of recharge basins that are sampled.

The field crews will examine and determine the larval stages present in sanples in the field.
Collected larvae will be stored in glass sample jars. The samples will then be transported to the

laboratory for species identification by an entomologist.
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Adult Mosquito Population Surveillance

Populations of adult mosqguitoes are monitored using New Jersey light traps and CDC light traps.
The County currently has 27 New Jersey light traps, and the Long-Term Plan calls for
augmenting this network with three additional trap locations on Fire Island.

CDC light traps are set in the evening and collected in the morning. CDC light trap samples
analyzed for population purposes do not need to be preserved following collection. CDC traps
are used for population monitoring when special problems have been identified, such as where
the volume of complaints increases, or where there are other indications that a mosquito biting
problem will not be detected by the fixed New Jersey trap network. The County also uses CDC
traps extensively for pathogen detection (see below).

It is proposed that the County consider establishing identification stations— a single room within
an existing municipal building, equipped to alow field technicians to identify mosquitoes to the
species level.

CDC light traps are also good tools for testing the efficacy of adulticide applications. CDC traps
should be optimally set within a proposed treatment area the night prior to the application. Traps
should also be set post-application to determine the degree of population reduction caused by the
treatment. Control locations should be identified so as to provide means of appropriately
interpreting the trap data.

In certain locations (Bellport Village Brookhaven hamlet, East Patchogue, Mastic-Shirley, Oak
Beach, and Oakdale), mosquito infestations prompting many biting complaints from residents

are common. Formal landing rate sites should be created in these areas.

As part of the overal program for assessing adult mosquito populations, SCVC will seek to
establish trap stations for background (ambient) levels of mosguitoes. This is a difficult task
because there are few good candidate sites for such monitoring. Potential sites could include a

FINS site and an upland portion of the William Floyd Estate.

Public complaints are a cornerstone of the County surveillance program as SCVC responds to

complaints regarding biting adult mosguitoes, larval breeding, clogged culverts, flooded
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marshes/swamps, and other sources of stagnant water, received through the County’s telephone
complaint line. An inspector will visit the site within one to three days after receiving the
complaint and submit a recommendation for action. Inspectors educate homeowners, determine
the source of the problem, potentially adding the site to the mosqguito breeding list. Complaint
cals are logged by type. This permits maps to be prepared showing the timing and areas of
complaints.

Disease M onitoring

Vira surveillance will continue to be conducted according to the latest CDC and NY SDOH
guidelines and will likely continue to be primarily directed at EEE and WNV, with modifications
to suit Suffolk County’s unique environment. The large size of the County, coupled with
resource limitations, has set some restrictions on where and how often traps can be placed or
serviced. Travel times are an issue. If SCVC or ABDL personnel living on the East End could
begin aday’s work by collecting traps near home (and servicing them at night on the way home),

more traps could be set and serviced.

A major means of monitoring for virus activity is through CDC trgps. Mosquitoes are identified
and sorted by species in the laboratory. The pools are then separated with the number of
mosquitoes in each pool being noted. Current DNA analyses can identify WNV. Other viruses
must be cultured and analyzed by NYSDOH in Albany. CDC gravid traps are also used, and
mostly collect Culex mosquitoes that have had a blood meal and are seeking a location to
oviposit. Aswith CDC light traps, gravid traps are adaptively placed in areas with a history of
viral activity or the sampled presence of vira indicators, such as vira positive birds. The
trapped mosguitoes are collected, sorted, kept cool and tested as are samples from CDC light
traps. Gravid traps are currently only used for WNV surveillance. The ABDL begins each
season using a suite of 27 fixed CDC traps. Others are added throughout the season as pathogen
presence or signals indicate. For the initial implementation of the Long-Term Plan, the ABDL

proposes to increase the initial set out to 35 trap locations.

Sampling frequency for these set locations is once a week, absent any indications of vira
activity. If these are signs of local amplification, the frequency of sampling can be increased.
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To augment virus activity surveillance, the ABDL has 144 CDC light and gravid traps. The
Early Action projects required the acquisition of 12 additional CDC light traps. This suite of
traps will be used, should optimal personnel needs be met, to expand maximal weekly set outs
from the current 80 to perhaps as many as 110. The additional set out sites will be chosen based
on history of viral activity or the presence of vira indicators, such as the finding of birds with
WNV in the area.

The pools of mosqguitoes generated by ABDL sampling are currently sent to NY SDOH for vira
anaysis. The County can send samples every day, but results are generally not available for at
least three days. Expansion of the ABDL to Biosafety Level-3 laboratory (BSL-3) (see below)

would allow for local processing of mosquito samples, with overnight (or faster) results possible.

SCDHS also remains in constant contact with NYSDOH to keep abreast of cases found
elsewhere in the State as a gauge of possible threats faced here. SCDHS also maintains contacts
with local veterinarians and stables for equine cases, and with hospitals for human cases of

meningitis or encephalitis.

Through 2004, SCVC and SCDHS, in conjunction with NYSDOH and CDC, monitored for
WNV using indicators such as unusual bird deaths or the number of dead birds, primarily
corvids. The ABDL has developed the capacity to conduct tests for WNV, which have been
confirmed with NYSDOH. However, recent observations suggest this surveillance tool has
failed, because fewer crows succumb to WNV than in the past, especialy in the early part of the
season. Therefore, the County needs to develop some other form of surveillance to detect the
virus, because, unlike EEE, it does not magnify in well-defined habitats.

Other non-migratory bird species, such as house sparrows, may be useful as indicators of vira
presence. Vira activity in avian populations can also be monitored by:

Netting
Sentingl chicken flocks

Obtaining blood samples from hatch year birds (juveniles)
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Suffolk County needs to determine which option is best to meet its needs. For many reasons, the
most reasonable choice appears to netting non migratory birds. If this is chosen as a necessary

program element, it most likely will require additional resources to conduct the work.

In 2004, the ABDL acquired a machine known as the Rapid Analyte Measurement Platform
(RAMP) to test dead birds for WNV. RAMP is not used for mosquito testing because the
technique it employs is not as sendtive as the technique used by Tagman (a laser-coupled
spectrophotometer, to perform arapid version of the Polymerase Chain Reaction [PCR]), another
County tool. Tagman detects WNV in mosguitoes or birds in less than one day. Tagman and
RAMP are speciaized for WNV testing, but the County has a need to test for EEE, since it has
often been detected. Therefore, the County would like to conduct general vira surveillance to
ensure that other arboviruses do not become established in the local mosquito popul ation without
detection. This requires the use of virus culturing and standard PCR. The laboratory has the
capability to perform standard PCR, but culturing and processing viruses also requires that
laboratory be equipped and certified at BSL-3, and meet certain Homeland Security
requirements. The Long-Term Plan envisions, that as part of an already planned Iaboratory
upgrade, that the ABDL will be improved and certified to BSL-3 standards.

Until the laboratory has these certifications, the ABDL will improve the efficacy of sample
processing and the speed with which results are obtained by sending batched samples to the state
laboratory in Albany once per week early in the season (late May through July) when turn

around time is not as critical. The ABDL will generaly rely on the Tagman and RAMP analyses
later in the season (August to October) when viral activity peaks and detecting viral presencein a
short time period becomes critical. In addition, confirmation of WNV results and broader viral

scans will be obtained by using daily (if necessary) shipments to the NY SDOH laboratory.

Mosquito Surveillance and Control Unit Upgrades

A unit within SCVC is the Mosquito Surveillance and Control Unit. This section should be
asked to perform additional tasks under the Long-Term Plan, by adding a work unit, informally
designated as the QA/QC (Quality Assurance/Quality Control) team.

Major tasks for the QA/QC team would include:
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specia surveillance responsibilities such as early spring sampling for Cs.
melanura, and seasonal sampling for Cqg. perturbans and of tire stockpiles. Cs. melanura
and Cqg. perturbans cannot be sampled using standard dip techniques. Effective tire
sampling also requires some specialized techniques.

larvicide effectiveness measurements
adulticide need testing, using CDC light traps

in association with adulticide need testing, treatment efficacy measures should be
made

research and demonstration tasks, such as developing an alternative bird sampling
methodology, in conjunction with ABDL personnel, to keep WNV surveillance robust

Data M anagement

Monitoring data for larval mosquitoes are recorded on paper forms and directly entered into
hand-held GPS units. The forms are returned to the office each day, and information from the
hand-held units is downloaded into the Vector Control Management System (VCMS) software
database. It has been suggested that the County investigate replacing these useful devices and
system because it is difficult to interface the VCMS information directly into a standard GIS

system.

Computer terminals placed at individual stations throughout the laboratory will be used to enter
data resulting from processing samples obtained from surveillance activities. These terminals
will be linked to the County’s GIS system in order to make the data accessible to al SCVC and
SCDHS personnel as soon as possible.  All service request and response information will
continue to be entered into hand- held GPS units in the field for download into the main system at

alater time.

The Superintendent and the Director of the ABDL currently analyze collected data, with
assistance from an entomologist, a GIS specialist, and ABDL staff. The type of data collected
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and resource alocation limit the scope of statistical analysis currently performed on collected
data

At this time, the ABDL Director produces a summary of the season’s findings and annual work
plans summarize operations from the previous year. However, a comprehensive annual report,
including in depth statistical analysis of laboratory and field data, should be produced detailing
these results. Thisreport could be posted on the County’ s website.

Trigger for Surveillance

Surveillance activities will begin when environmental conditions indicate that mosquitoes are
hatching or leaving dormancy in the spring. Population monitoring will be conducted through a
combination of regular route servicing, and special efforts dictated by weather and tides.
Sampling will also be initiated in situations where it seems that adulticiding may be necessary, as
a final check to ensure that the vector control treatment parameters have been met. Pathogen
monitoring will likewise be initiated each year when environmental conditions dictate vector
species are propagating. Monitoring efforts will be stepped up as indicators of disease

prevalence (dead birds, positive pools, animal or human cases) proliferate.
ES-3.4 Source Reduction
Household and I nstitutional Source Reduction

Public education is the first step in realizing household source reduction. It must be remembered
that the foundation for successful source reduction is a good public outreach effort, which was
discussed above.

SCVC receives on the order of 3,000 phone calls for service per year. These are logged into the
SCVC computer system, assigned to an inspection team on the basis of the geographical location
of the complaint. Each complaint that is received is responded to within one to three days. The
initial response is to go to the complainant’s house. State law alows SCVC wide latitude with
regard to investigating and reacting to mosquito problems, so even if the complainant is not

home some investigation will be undertaken.
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In al cases, an immediate assessment of the problem is made: are mosquitoes present, and, if so,
what species are involved, and what is the source of the problem. The primary investigative tool
is larval dipping in potential source area water. Samples of larvae are returned to the laboratory
for complete evaluation of the problem; however, field crews are trained in larval identification,
aswell. The larval stages and, very often, species involved can be determined in the field. The
follow-up laboratory identifications ensures that novel or unusual species are identified and
noted, and as QA/QC for the field identifications.

Most often, the source of the problem is immediately obvious. Removing the water causing any
problem will break the breeding cycle, so draining a water source is the best solution for a local

household mosquito problem.

Sometimes that is not possible, as when the source of water is as large as a swimming pool or
relatively unmanageable as a recharge basin. Ecologically isolated, artificial bodies of water
such recharge basins can be treated by stocking Gambusia (mosquito fish). If the water quality
is marginaly acceptable, these fish will consume larvae even when there is a great deal of
vegetative cover. SCDHS, through the ABDL, purchases these fish from commercia suppliers.
This decision should be carefully considered, however, and ecological and operational factors

weighed prior to stocking fish (see Biocontrols, below).

When recharge basins are slow to drain, the basin owner should be asked to arrange for
maintenance of the basin. A stop-gap measure, until maintenance can be arranged for, would be
to apply larvicides to control breeding. Timed release formulations of larvicides such as Bti, Bs,
or methoprene can be in order (see below). For purely artificial, nonecological systems such as
an abandoned cistern or swimming pool, larvicide applications are an effective means of
breaking the breeding cycle.

Once an inspection team has investigated a site, it will discuss its findings and actions with the
homeowner, with the intention of teaching the homeowner, should the cause of the problem be
self-inflicted, or the neighbor (or municipality or agency), should the source be nearby and
identifiable. Pre-printed check-off cards are used when the involved landowners are not at home.
These cards invite follow-up phone calls to explain the findings and actions taken, and to try to

ensure that the problem does not reoccur through homeowner education.
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Rarely, and only with extensive athough potentialy time-compressed investigation, would
adulticiding be considered in response to homeowner complaints. A nexus of complaints can be
an important surveillance tool. For example, some mosquitoes, such as the tree-hole (and tire)
mosquito Oc. japonicus, can be difficult to capture in the most common surveillance traps, and

their presence is usually uncovered by investigating biting complaints.

It should to be noted that the County Administrative Code (Section A8-5) specifies that
environmental improvements are one possible criterion to justify maintenance dredging. Public
benefits must be demonstrated prior to allocation of County resources for maintenance dredging
projects. Any future dredging proposal that cites vector control benefits as a public benefit will

require separate review.
Water M anagement

The Wetlands Management Plan, together with its associated Appendix, the Best Management
Practices manual, was appended in its entirety to the Long-Term Plan. Implementation of the

Wetlands Management Plan is key for the County to achieve its ambitious goals.

The County recognizes the importance of healthy, good-functioning marshes. There are many
factors that affect the health and functionality of a marsh. The current Wetlands Management
Plan does not intend to address all of them, explicitly. Its overt scope is limited to immediate
factors that affect and are affected by mosguito management, at thistime. Within that somewhat
limited scope, the Wetlands Management Plan clearly intends to make determinations regarding
mosquito management in such a way that marsh health and functionalities are attended to. A
major intent is that any work conducted on a marsh will be a restoration of environmental values
to the marsh. This is because the enhancement of water quality and fish habitat values are the
basic requirements for progressive water management to achieve mosguito control aims, by
fostering killifish on the salt marsh in the areas where mosquito breeding had been occurring.
However, the Wetlands Management Plan looks beyond those two goals and includes supporting
larger ecological values in the course of implementing the available Best Management Practices
(BMPs).
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This brger goa can be achieved through cooperative project development. The County will
only consider water management projects in a framework that includes active participation in the
project development by the landowner/land manager, involved regulators, ard other interested
parties. Extensive procedures, informal for minor projects, but formalized for larger projects,
have been established to achieve this end. These steps include the development of a County-
wide, comprehensive management plan with the intent of improving and succoring marsh health
throughout the County. The Screening Committee (see below) will be charged with developing
the overall strategy and developing the conceptual models for program managers to work from
(with administrative support from SCDHS).

The essence of the Wetlands Management Plan is that the County intends to continue to focus its
program on water management. However, no longer will the standard treatment be maintenance
of the legacy grid ditch system. Rather, the default choice for each marsh instead will be
reversion — allowing natural processes to occur. If a mosquito problem is occurring, and action
is warranted, then progressive water management will be conducted, following the procedures

and processes outlined in the Wetlands Management Plan and its associated BMP Manual.

Implementation is expected to take 12 years to address the vector control and ancillary wetland
management needs for all 17,000 acres of tidal wetlands in Suffolk County. It seems likely that
until an overall County wetlands management strategy is developed by the Screening
Committee, mgjor marsh restoration projects will be limited to Wertheim National Wildlife
Refuge. Some of the projects undertaken in the first three years that use “no to little impact” or
“minor impact” Best Management Practices may exceed size thresholds (set at 15 acres) and so

require Screening Committee consideration, as well.

Progressive water management will be considered for implementation at the 4,000 acres of tidal
wetlands that have been identified as major mosquito breeding problem areas. The 4,000 acres
were identified because they constitute the area occupied by the 46 marshes that currently
receive regular aeria applications of larvicides to control mosquito breeding. The goals of this
initiative are pesticide reduction by reducing or eliminating the need for such applications, and
habitat enhancement, including maintaining or increasing biodiversity and Phragmites control.

It is estimated that approximately 4,000 acres of tidal wetlands will undergo reversion, because
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of low mosquito breeding potential and/or distance from points of dense populations of people.
In those areas, natural processes will gradually undo the construction of ditches across the
marshes. In the long run, reversion is not necessarily ecologically optimal; other restoration
options may need to be considered for purposes other than vector control, in the context of the

overall comprehensive marsh management plan.

The remaining 9,000 acres will be assessed over the coming decade, with some being actively
restored, and others subjected to reversion processes. The policy in these areas will be one of
presumptive interim reversion (i.e., no ditch maintenance unless deemed necessary for ecological
or mosguito control purposes). It is expected that less than four percent of the County’s tidal

wetlands (on the order of 500 acres) will be subject to ditch maintenance over the next decade.

These acreages overstate the extent of the proposed management actions. Mosquito breeding
only occurs in the intermittently flooded portions of salt marshes — the high marsh. Unlike grid
ditching, progressive water management is intended to alter only the portions of the marsh where
mosquito breeding occurs. Primarily, progressive water management achieves mosqguito control
through predation by naturally occurring killifish. The essence of the technique, therefore, is to
provide habitat enhancement for these fish. This is generally achieved by providing access for
the fish to breeding areas (sometimes by constructing shallow waterways to breeding loci, but
also through pond construction), improving in-marsh water quality so that the fish can maintain
themselves on the marsh (often by improving tidal circulation patterns), and by providing some
refuges for the fish from their own predators (mostly through construction of some deeper sumps
in ditches or other waterways, or in ponds). Another common part of progressive water
management projects is to eliminate breeding habitat altogether. This can be achieved by
digging ponds in areas where mosguitoes breed, or by using the spoils from pond or waterway
construction to smooth the often irregular surface of the high marsh. Mosguitoes commonly
breed in shallow (two to four inch deep), small, isolated “potholes’ formed as Spartina patens
(the signature high marsh plant in New England class salt marshes). Smoothing spoils into these
potholes eliminates these breeding locations, and reportedly allows for enhanced growth of S.
patens.
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This holistic approach has been demonstrated for the first time on Long Island, as part of this
Wetlands Management Plan, at the Wertheim National Wildlife Refuge. Permitting of this
project was a magjor accomplishment, as a cooperative approach to project design allowed
concerns raised by State regulators regarding potential impacts to existing important natural
resource attributes of ditched marshes, and marsh loss in tidal settings, together with a lack of
monitoring and documentation for past OMWM demonstration projects, to be addressed. The
degree to which project plans addressed these concerns coupled with the first blush of success at
the site in controlling mosquito breeding and enhancing natural resource values may allow
NY SDEC to consider these options that might not have passed regulatory muster a short while
ago. Continued cooperation between Federal and State agencies will be critical to ensure that
projects similar to Wertheim will be implemented throughout Suffolk County.

The Wetlands Management Plan consists of seven sections, the first of which addresses goals
and numerous objectives. In the second section, a framework for managing larger, more
ambitious projects is discussed. A key feature is the creation a Screening Committee to review
and approve the mgjor projects, with a membership drawn from a diverse cast of interested
parties. Collaborative project selection, design, and implementation are emphasized throughout,
with all stakeholders being involved so that through cooperative efforts appropriate projects will
be identified and constructed. The scale and overall approach of the particular project will often
need to be determined by loca resource managers or the landowner, and then SCVC will assist
in creating a design to achieve the desired ends. The involvement of the Screening Committee
ensures that overall policies and mgor projects will accord with the needs and programs of
regulator, loca government, marsh managers, and other interested parties. It also allows for

adjustments as the County-wide approach to marsh management is promul gated.

Section 2 aso establishes a comprehensive reporting framework to ensure that interested and
involved parties will be able to participate in and understand the progress of the developing
progressive water management implementation. It includes annual reports with an associated
ongoing implementation strategy, and triennial reports on attainment of goals, work completed,
and new directions being entertained. These procedures were proposed to explicitly promote
cooperative project (and overall policy) development, and ensure that stakeholders were involved

in marsh management, as proposed under the auspices of mosquito management. In al cases,
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projects can (and in many cases, must) have factors other than mosquito control included in the
overall project design, and to ensure ecological concerns are paramount in project consideration.
Participation by interested parties in the design and approval processes is intended to ensure that
appropriate care is taken in making these choices to ensure the overall health of the marshes

being so managed.

In section three, the 15 BMPs and four Interim Management/Ongoing Maintenance Actions are
discussed (Tables ES-1through ES-4). The actions are aimed at reducing mosquito populations
utilizing methods that either minimizes potential environmental change, or maximizes the
enhancement of particular natural resource values. Implementation of these BMPs is expected to
reduce aeria larviciding approximately 75 percent from current levels (as measured by acres of
marsh treated in a year, in comparison to a baseline of 30,000 acres), and to result in hedthier,
better functioning wetlands throughout the County. Implementation of progressive water
management is also expected to reduce conditions under which the County needs to apply
adulticides.
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Table ES-1. Management Activities for Minimal or No Action

Equipment to be General
used Compatibility
BMP Action Factorsto Consider Potential Benefits Potential Impacts wgtn';gji
NYCRR Part
661
BMP 1. Natural processes - Default option - Return to pre-ditch hydrology - Possibleincrease in mosquito breeding | Not applicable
(reversion/no action) - Land owner prefers natural - More natural appearance/processes habitat, creation of problem NPN
processesto proceed - Requires no physical alterations - Loss of ditch natural resource values
unimpeded - Lossof tidal circulation
- Natural reversion is actively - Phragmitesinvasion if fresh water is
infilling ditches retained on marsh
- No existing mosqguito problem - Drowning of vegetation if excess water
isheld on marsh
BMP 2. Maintain/repair existing - Fooding issues - Maintain existing fish and wildlife habitats - Continue runoff conveyance into water | - Hand tools (minor
culverts - Are existing culverts adequate - Maintain tidal flow and/or prevent flooding bodies maintenance)
for purpose? - Roads & other associated structures - Heavy equipment
- Are exigting cuverts for repair GCp
functioning properly?
BMP 3. Maintain/ reconstruct existing | - Flooding issues - Maintain existing fish and wildlife habitats - Continue runoff conveyance into water | - Hand tools (minor
upland/ fresh water ditches - Are existing ditches supporting and hydrology bodies maintenance) NPN
flood control ? - Prevent or relieve flooding - Perpetuate existing degraded conditions | - Heavy equipment (6 NYCRR Part
- Are existing ditches needed for | - Support turtle habitat - Excess drainage for 663)
agricultural uses? - Provide fish habitat reconstruction
(rare)
Please note that other jurisdictions besides NYSDEC may also regulate activities in wetlands.
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Table ES-2. Management Activities for Minor Impacts

Equipment to be General
used Compatibility
BMP Action Factorsto Consider Potential Benefits Potential Im pacts With Tidal
Wetlands6
NYCRR Part
661
BMP 4. | Selective Maintenance/ - Local government issues and concerns - Enhance fish habitat - Perpetuate ongoing impacts - Hand tools (minor
Reconstruction of Existing resolution - Maintain existing vegetation patterns from ditching maintenance)
Salt Marsh Ditches - SCDHS Office of Ecology review - Maintain existing natural resource values - Heavy equipment
- Mosquito breeding activity - Allow salt water access to prevent/control for NPN
- Land owners longterm expectations Phragmites reconstruction
- Overall marsh functionality - Reuse pedticide usage
- Ditch maintenance isto be selective and
minimized
BMP5. | Upgradeor install culverts, - Flooding - Improvetidal exchange and inundation - Negative hydrological - Heavy equipment
welrs, bridges - Flow restrictions - Improve access by marine species impacts required
- Associated marsh impacts - Increase salinity to favor native vegetation - Changesin vegetation regime GCp
- Cooperation from other involved - Improve fish habitat & access
departments
BMP®6. | Naturaize existing ditches - Grid ditches - Increase habitat diversity - Hydrology modification - Hand tools (minor
- Mosquito breeding activity - Increasebiofiltration - Minor loss of vegetation naturalization)
- Landowner needs - Improve fish habitat and access by breaching - Possible excess drainage - Heavy equipment NPN/GCp
- In conjunction with other activities berms for major
BMP7. | Instal shalow spur ditches - Mosquito breeding activities - Increase habitat diversity - Drainage of pondsand pannes | - Preferably hand
- Standard water management not successful - Allow higher fish populations - Hydraulic modification tools NPN/GCp
(continued larviciding) - Improve fish access to breeding sites - Structure not stable
BMP8. | Back-blading and/or - Mosquito breeding activities - Improve substrate for high marsh vegetation - Excessive materia could - Heavy equipment
sidecasting materia into - Standard water management not successful - Compensate for sealevel rise or loss of encourage Phragmites or required
depressions (continued larviciding) sediment input shrubby vegetation NPN or GCp
- Eliminate mosquito breeding sites - Materids eroded so that
application was futile
BMPO. | Create small (500-1000s0. - Mosquito breeding activities - Increase wildlife habitat diversity/natural - Convert vegetated areato -Heavy equipment
ft) fish reservoirsin - In conjunction with other water management resourcevalues open water with different required Status
mosquito breeding areas - Naturd resource issues - Improve fish habitat or lower values U f
- ] A ndetermined
- Eliminate mosquito breeding sites
- Generate material for back-blading
Please note that other jurisdictions besides NYSDEC may also regulate activities in wetlands.
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Table ES-3. Management Activities for Major Impacts
General
Compatibility
’ : . . . Equipment to be With Tidal
BMP Action Factorsto Consider Potential Benefits Potential Impacts used Wetlands6
NYCRR Part
661
BMP 10. Break interna berms . - Allow access by marine species - Changesin system hydrology
i ggﬂ r?giv“gegp?rﬂgsqui to - Prevent waterlogging of soil and - Excessive drainage of existing water Enﬁiirg)m()ls
) loss of high marsh vegetation bodies )
| breeding) ol functi - Improve fish access to mosquito - Introduction of tidal water into areas H ) Pp
- Impacts on structural functions breeding sites not desired - Heavy equipment
- Prevent stagnant water (major)
BMP 11. Install tidal channels . - Improvetidal exchange - Changesin system hydrology
: #%péo;/:qgggqgug:%l ation - Improve access by marine species - Excessive drainage or flooding of
- Incresse sAlinity (invasive - Increase sdinity to favor native uplands -H . i P
. vegetation - Increase inputs from uplands into eavy equipmen
N\;tegzltatlon) h ent - Improve tidal inundation water body
- Nalural resources enhancem - Improve fish hebitat
BMP 12. Plug existing ditches | - Improve fish habitat - Return to pre-ditch hydrology & - Changesin system hydrology
- Tida ranges and circulation vegetation - Reducetidal exchange
- Prevent upland inputs - Reduce pollutant conveyance - Reduce fish diversity in ditches due to
- Natural resources enhancement through marsh lack of access
- Provide habitat for fish & wildlife - Impoundment of freshwater could - Heavy equipment P
using ditches lead to freshening & Phragmites
- Retain water in ditch for fish habitat invasion
- Deny ovipositioning sites - Possible drowning of marsh
vegetation
BMP 13. Construct ponds - Landowner's needs - Increase habitat values for targeted - Changesin system hydrology
greater than 1000 - Water fowl habitat species and associated wildlife - Convert vegetated areas to open water
sq.ft. - Natural resources enhancement - Improve habitat for fish with different and possibly lower - Heavy equipment P
- Aesthetic im - Eliminate mosquito breeding sites values
provements
BMP 14. Fill existing ditches | - Landowner’s needs - Return to pre-ditch hydrology and - Potential to create new breeding
- Aesthetic improvements vegetation habitats if ditches are not properly
- Torestore pre-dit ch hydrology - Reduced likelihood of pollutant filled or by making the marsh
- Vegetated areas conveyancethrough marsh wetter
- Cresate vegetated habitat to replace - Loss of ditch habitat for fish, other
that lost by ditches or by other marine species & wildlife using )
aterations ditches - Heavy equipment P
- Deny mosquito breeding habitat by | - Lossof tidal circulation
eliminating stagnant ditches - Phragmitesinvasion if freshwater is
retained on marsh
- Drowning of vegetation if excessive
water is held on marsh
BMP 15. Remove dredge - Increase wetland - Convert lowvaue upland to more - Could result in new breeding sites if
spoils habitat valuable wetland habitats not carefully designed - Heavy equipment P
- Eliminate mosguito breeding sites - Major change in local topography
Please note that other jurisdictions besides NYSDEC may also regulate activities in wetlands.
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Table ES-4. Interim Management/Ongoing Maintenance Actions
General
IRtC(teirégw Action Factorsto Consider Potential Benefits Potential Impacts Equipment to beused C_rc;rgga{t/\lltgtl;;)r/u\j/\ggh
NYCRR Part 661
IMA 1. Natural processes (No -Presumptive interim - Nonrintervention in natura - Norrintervention in natural - Non-intervention in - Nonrinterventionin
actionreversion) action system system natural system natural system
IMA 2. Selectiveditch maintenance | - mosquito breeding - Enhance fish habitat - Perpetuate ongoing impacts | - Hand tools (Minor)
(Standard Water activity - Maintain existing vegetation from ditches - Heavy
Management) - water quality (poor) pattern - Hydrology modification equipment (Magjor)
- improve fish habitat - Improvefish accessto - Minor loss of vegetation
breeding sites - Possible excess drainage of NPN
- Increase fish and wildlife marsh surface
habitat diversity
- Increase biofiltration
- Improve fish habit at and access
by breaching berms
IMA 3. Culvertrepair/mainteniance | - improve water quality - Maintain existing habitat - Continue runoff - Heavy
whentidal restrictionsare - restore pre-restriction - Maintain existing flows and/or conveyance into water Equipment
apparent hydrology prevent flooding bodies NPN
-mosquito breeding - Potentialy inadequate
activities water transmission
IMA 4. Stop-gap ditch plug - prevent upland inputs - Return to pre-ditch hydrology - Reducetidal exchange - Heavy
maintenance - incresse wetland habitat & vegetation - Reducefish diversity in Equipment
- sustain fish and wildlife | - Reduce poll utant conveyance ditches due to lack of GCp
habitat through marsh access
- Provide habitat for fish & - Impoundment of freshwater
wildlife using ditches could lead to freshening
- Retain water in ditch for fish & Phragmitesinvasion
habitat - Possible drowning of marsh
- Deny ovipositioning sites vegetation
- Impermanent approach
(likely to fail within 5
years)
Please note that other jurisdictions besides NYSDEC may also regulate activities in wetlands.
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Tables ES-1 to ES-4 explicitly show that all proposed management actions in wetlands are
permissible under existing State regulations, albeit some may require a permit. FINS, on the
other hand, at this time does not allow water management to occur within the National Seashore.
The County is discussing with FINS how water management might be implemented in the
Seashore to meet the goals of the Long-Term Plan and yet also to meet the natural resource
preservation requirements in effect at FINS. No other jurisdiction within Suffolk County has any
explicit prohibition on water management, although several would prefer that permits or other
permissions be acquired for pertinent projects.

Section 4 and Section 5 of the Wetlands Management Plan address plan implementation and
resource needs of SCVC to undertake this Wetlands Management Plan, respectively. The need
for streamlined and dedicated State processes is highlighted. Vector control program needs may
be eligible for restoration grant opportunities, as well as the Suffolk County Water Quality
Protection and Restoration Program (the Quarter Percent Sales Tax). Section 6 establishes a
Timeline for reaching Wetlands Management Plan goals, including the identification of good
candidates for certain kinds of projects over the first three year time period. In Section 7, the
County’s salt marshes are prioritized in terms of those requiring restoration to address mosquito
management needs, sites that appear to be best suited for reversion, and those areas requiring

closer study before determining overall management needs.

In New York State, fresh water regulations do not allow for much manipulation of the existing
hydrology of the marshes. This means that there are very few options in terms of mosguito-
related water management and restoration. Source reduction and larviciding are the main means
of addressing mosquito problems associated with freshwater wetlands (see above and below for
the implementation of those program elements). The Long-Term Plan includes a desire to
participate, if possible, in ongoing State reconsiderations of the existing wetlands regul ations and
their implementation. In addition, the Long-Term Plan also recognizes that the ecological savvy
available in many local resource agencies could be well-applied in reducing any potential
impacts associated with SCVC operations. Therefore, SCVC is seeking to communicate with
these local resource managers to determine sensitive species and environments that should be

allowed for as it conducts its operations.
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Table ES-5 summarizes source reduction efforts under the Long-Term Plan, which are intended

to be the primary means of addressing mosquito problems, by focusing on the mosquito species
of concern as identified by SCVC and SCDHS.

Table ES-5. Source Reduction Summary

Species Sour ce Reduction Efforts Other Issues
Upper salt marsh Fresh water habitat manipulation contrary to current State
Aedes vexans management regulations
Fresh water habitat manipulation contrary to current State
Anopheles punctipennis Household efforts regulations

Anopheles quadrimaculatus

Fresh water habitat manipulation contrary to current State
regulations; prefers pristine settings, and so may involve
R-T-E species

Coquillettidia perturbans

Fresh water habitat manipulation contrary to current State
regulations; requires special sampling efforts

Culex pipiens

Household efforts, storm
water structures

Culex restuans

Household efforts, storm
water structures

Culex salinarius

Upper salt marsh
management

Culiseta melanura

Fresh water habitat manipulation contrary to current State
regulations; habitat often associated with R-T-E species;
reguires special sampling efforts

Ochlerotatus canadensis

Fresh water habitat manipulation contrary to current State
regulations

QOchlerotatus cantator

Salt marsh management

Ochlerotatus japonicus
japonicus

Container, tire management

Ochlerotatus sollicitans

Salt marsh management

Ochlerotatus
taeniorhynchus

Salt marsh management

Ochlerotatus triseriatus

Container, tire management

Ochlerotatustrivittatus

Upper salt marsh
management

Fresh water habitat manipulation contrary to current State
regulations

Triggersfor Source Reduction

Household and institutional source reduction measures will be initiated in several ways:

The detection by field crews of standing water that supports breeding

Determination that standing water could potentially support mosquito breeding
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Prophylactic measures to ensure that stormwater management structures, agricultural

irrigation practices, and littered tires do not cause mosquito breeding opportunities

The presumptive activity with regard to County sat marshes under the Long-Term Plan is
reversion. If, however, a treatable wetland is determined to present a mosquito breeding
problem, water management following the Wetlands Management Plan and utilizing the Best
Management Practices Manual will beinitiated if the project is assessed as an appropriate action.
If consultation with the landowner and other involved parties determines that action is in order,
and the proposed action is in accord with the Wetlands Management Plan and any other
guidelines and regulations that such actions are subject to, then the procedures outlined above
regarding project review will be initiated. Wetlands management projects may also be initiated
for reasons other than mosguito control in this scenario, and SCVC involvement may be
indicated to ensure that such projects do not lead to future mosquito breeding problems. If
project reviews indicate thet the proposed action meets all applicable guidelines and will address
the mosquito problem without causing negative impacts to the wetland in question (as can best
be determined, and with appropriate consultation outside of SCVC), SCVC in conjunction with
the land manager will pursue the necessary regulatory procedures to gain permission for the
action. The most applicable BMP or BMPs for the site will be determined, and the project will
be undertaken. Monitoring, as required and as appropriate, will be conducted to ensure the
project is successful in achieving its stated aims. SCVC will only undertake wetlands
management projects following consultation and review with other involved and interested
parties, including the appropriate Town natural resource division, and after explicitly reviewing

ecological issues associated with the project.

All water management projects will be conducted in compliance with State regulations, and any
necessary permits and approvals will be obtained prior to beginning work. All projects will be
conducted with explicit project goals (determined prior to project initiation), and monitoring to
ensure the goals are being met will be conducted (as well as any other required monitoring).

Annual reports on water management activities will be prepared and disseminated.
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ES-3.5. Biocontrols

Biologica control considerations include many mosquito predators, and would-be predators; the
most commonly used biological control adjuncts are mosquito fish, Gambusia. Care must be
taken in placing this species in areas where endemic fish or other species may be impacted. The
County should consider using species, such as the fathead minnow Pimephales promelas) in
place of Gambusia. Fathead minnows are also introduced species, but have proven themselves
to be nortinvasive (native species are not displaced when fathead minnows enter an ecosystem),
according to NYSDEC. These would need to be raised, as is done in New Jersey. It is best if
fish only be stocked in basins where they have been stocked before, and only after
reconnaissance that shows there is no hydraulic exit from the basin (such as an overflow outlet)
that could result in a release to ponds that may serve as fish-free environments. SCVC needs to
ensure that it does not introduce fish into previoudy predator free environments that support

amphibians and invertebrates that may be less noxious than mosquitoes.

Another group of biocontrol agents with promise for mosquito control is predaceous copepods.
Copepods are easy to rear and to deliver to the target sites in the field, and they generally
perform well when used with pesticides. However, they have not been shown to provide the
degree of control that comes with other biocontrols such as fish. Copepods must multiply to
effectively attack mosquito larvae populations, leading to a lag time between inoculation and
effective control. There is some County interest in developing a copepod program in Suffolk
County as some species may be effective for long-term control in catch basins. In areas with

seasonal rain patterns, brine shrimp have also shown promise as similar larval predators.
Triggersfor Biocontrol Use

Biocontrols will be very judiciously used. They will only be used when source reduction is not
possible, but mosquito breeding needs to be addressed. In addition, other controls (species
specific) will be used.

Fish will only be used in settings where they have expectations of surviva (persistence of water
and adequate water quality), and where native organisms will not be negatively impacted (as
when there is a predator-naive settings). Fish will only be used in settings where it is clear there
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is no opportunity for them to escape into broader ecosystems. In addition, in case this low
probability event does occur, the County is to begin using organisms that are already widespread

in County waters (where they appear to be causing no ecological impacts).

Copepods, if New Jersey research confirms their effectiveness, would only be used in

underground drainage systems that are isolated from larger fresh water or salt water settings.
ES-3.6. Larval Control

The Long-Term Plan proposes to use three biorational products as its primary larvicidal
treatments, Bacillus thuringenesis var israelensis (Bti), Bacillus sphaericus (Bs), and
methoprene. These insecticides have been specifically selected as thy have minimal disruptive

influence on the environment and ecol ogy.

It is a genera objective of the Long-Term Plan to avoid the use of pesticides, whenever possible.
It is a basic tenet of IPM that an excessive dependence on pesticides is not wise from a
programmatic point of view. An excessive reliance on pesticides can make a program vulnerable
to control failure. For instance, logistical problems or weather conditions may prevent the
application of pesticide in all areas where they are needed and at the proper times. Development
of resistance to pesticides to the targeted organisms can be a problem. In addition, if a widely
used material is found to have unacceptable impacts, or if it becomes unavailable due to market
forces, aprogram that is overly dependent on that material can find itself without viable options.
Sound management principles dictate that pesticides must be just one part of a comprehensive

control program.

These management principles result in a Long-Term Plan that emphasizes water management as
a means of reducing larvicide applications. Scientific surveillance measures are the means of
ensuring that larvicide applications are truly necessary. Surveillance data analysis to establish

site-specific values for dipping results may allow for further reductions in larvicide applications.

Especialy if progressive water management succeeds as the County anticipates it will, the focus
of larviciding activities will increasingly be in fresh water environments. Approximately three-
quarters of all larvicide applications occur in fresh water settings currently, although the greater
scope of larvicide applications in salt marshes means that most of the acreage treated is in salt

Cashin Associates, PC ES49



Suffolk County Vector Control and Wetlands Management Long-Term Plan
Draft Generic Environmental Impact Statement May 3, 2006

marshes. Since the range of source reduction actions is somewhat limited in fresh water settings,
it is possible that the potential scope of larvicide applications in fresh water will remain
approximately constant under the Long-Term Plan.

Fresh water wetlands require special consideration for any pesticide treatment. These
environments are more diverse than salt water mosquito breeding sites (see Section 5 of this
document), and have the potential to be more sensitive to perturbations. Most of the species of
gpecial concern in the County are found in or near fresh water wetlands. Therefore, the County
will, over time, through consultation with State, County, and town natural resource staff and
other interested parties, develop GIS determinations of the fresh water areas that require more
nuanced approaches to treatment decisions. A focus will be on the identification of vulnerable
species, and to determine the points in their life histories that may make them more susceptible
to potential impacts from vector control operations, and then to determine what modifications of
vector control activities can be made to mitigate the potential impacts. For instance, because of
gpecia reproduction requirements for certain species, spring or early summer pesticide
treatments may be counseled against. In other instances, early morning or evening applications
may be preferred in order to avoid knock down of day-active insects by applications. These
plans may become customized for particular settings. An expansion of GIS capabilities in the
County may facilitate this approach. As inventories of the wetlands and the special habitat and
other needs of important species are ascertained, special research conducted on behalf of the
County may be able to craft modifications of its standard operating procedures to reduce the
chances that any negative environmental impact will follow from treatments. As an important
example of this, following consultation with NY SDEC, SCVC has removed all tiger salamander
habitats from its larvicide list, to ensure that no possible impact from these pesticides to this rare

Species can occur.
Surveillance

All treatment decisions will be made on the basis of scientific surveillance to determine the need
for the treatment. Appropriate surveillance requires sampling for the presence of larvae.

Although standardized sampling methods have been developed (and discussed in the scientific
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and technical literature) for larval sampling of al kinds, the results of the testing are amost all
sampl er-dependent (CA-CE, 2004d).

SCVC has had good experience using a larval dipping index at Wertheim National Wildlife
Refuge. Nonetheless, generally SCVC will continue to rely on absence/presence tests of larval
habitats at thistime. Qualitative assessments by samplers of relative population densities (none-
some- many-throngs) will be used as a determinant of apparent populations. Samplers will aso
record actual numbers of larvae, as possible, per dip. For the identified breeding locations, data
analysis of these numbers will be pursued, and it may be that site-specific triggers that appear to
lead to reasonable reductions in larviciding frequencies can be developed over time. Samples

will be collected for laboratory speciation, as well.

Until site-specific triggers are established, however, the determination of a need to control larvae
will be the identification of a potential mosquito problem. This is determined by complaint
history, close association with residential or recreational settings, or disease history or other risk
factors, and the presence of humanbiting mosquito larvae. The presence of humanbiting
mosquito larvae is a determination made most often by observations through sampling with
identification of the larvae as a pest species by field crews, or by the subsequent laboratory

analysis of the returned specimens.

Permanent and transient fresh water breeding habitats have been identified and catalogued by
SCVC. The permanent water Sites are visited on aregular basis. Transient water sites, which are
not as extensive in Suffolk County due to the high permeability of the soils (generally) are
sampled following significant rainfalls. History dictates the kinds of rains likely to produce
breeding.

Mosquito Problem I dentification
There are four types of areas where SCVC may apply larvicides. They are:

catch basins and other, mostly underground, storm water control structures. Some
10,000 storm water structures have been identified as potential breeding problems by
SCV C through surveillance work; surveillance efforts will be expanded to a total of

approximately 40,000 to 50,000 sites. Where possible, maintenance records and

Cashin Associates, PC ES51



Suffolk County Vector Control and Wetlands Management Long-Term Plan
Draft Generic Environmental Impact Statement May 3, 2006

plans of appropriate agencies will be accessed prior to the surveillance effort. If the
basin shows signs of breeding, it and all connected basins will be treated to limit the
risk of potential mosguito disease transmission. Open water systems, such as
recharge basins, without histories of treatment, will be assessed similarly to

environmental sites identified in complaints.

sites identified by complaints (mostly household-institutional sites). Most complaint
call investigations are easily resolved by identifying household breeding sites, and
remediating them. In some situations, the household mosquito source is too large,
and in those instances, treatment with a larvicide may resolve the immediate problem,
and allow time to investigate for long-term management of the underlying problem.
In other complaint situations, the source of the troubling mosguitoes may appear to be
an environmental setting. If the site is not a known breeding site, then sampled larvae
will be brought to the laboratory for officia identification, and follow-up at the site
shall be undertaken by senior level staff. Options available on this follow- up include
minor water management to resolve a drainage or fish access issue, larvicida
treatment, or assignment to a follow-up surveillance list. The determination as to
whether to treat the site will be through evaluation of ecological issues and the degree
of seriousness of the problem. The senior staff will annotate the SCVC GIS with
appropriate trestment trigger information, including quantitative or qualitative larvae

presence factors, time of year, or other issues of note.

breeding areas within marshes that are aerialy larvicided. Sites that are considered
for aeria applications of larvicides are those that are too large or inaccessible for
ground application and breed mosquitoes consistently and persistently. There are
approximately 4,000 acres of salt marsh that receive aerial larviciding at thistime. A
major focus of the water management plan is to substantialy reduce this acreage.
Until those projects have been undertaken, the sites will be monitored weekly by
SCVC crews. Testing in the salt marsh will be on a presence/absence basis, with
identification of the larval stage included to guide pesticide choices. Use of GPS
equipment will allow for good determinations of the portion of the marsh that is

breeding. Field doservations regarding the intensity of breeding will also be useful
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for decision-makers. In addition, the state of the tide and the status of water on the
marsh may be used in making treatment decisions. It may be that a careful analysis
of treatment histories and subsequent adult mosquito infestations suggest that a
certain amount of larvicide treatments can be eliminated for some of the marshes.
Then analysis of larval survey records may help determine some kind of threshold
value for each particular marsh, probably based on a mean number of larvae per dip.

breeding areas that are not within marshes that are aerially larvicided. These are
wetlands that do not require aeria treatments, either due to their small size or
relatively minor mosguito problem. The kinds of mosquitoes that can be expected to
be found at these sites have been well determined over time. Therefore, field crews
can often make treatment decisions based on sampling results, and efficiently treat
any problem that is brewing. Fresh water sites on this list are good candidates for
reassessment of routine treatment measures. It will be important to factor into the
decision making regarding such sites that the control of bridge vectors probably plays
an important role in the prevention of EEE County-wide, and so it is unlikely that
major breeding sites for known EEE vectors will be alowed to flourish without
intervention. Nonetheless, as with the frequency of larviciding in certain salt
marshes, some of these fresh water sites may be places where treatment patterns can
be atered to ensure that there are no nontarget impacts to important elements of the

ecosystem.
Larval Treatment Selection
The choice of methods for larval control is based on severa factors:
Species of mosquito present
Kind of habitat to be treated
Stage of larvae present

Efficacy of the considered treatment
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Residual effects (potency and duration)
Potential environmental impacts of the considered treatment

Resi stance management

Species composition is important for gaining some understanding of breeding patterns. For
example, if the larvae belong to a univoltine, brooding mosquito, generally long acting pesticides
would be wasteful as there will be no further breeding once this episode passes. For
multivoltine, steady-breeding mosquitoes, it is not important to know what stage is currently
dominant, as breaking the breeding cycle is more important. For brooding, multivoltine
mosquitoes such as Oc. sollicitans, knowing what stage the current brood is in becomes very

important, so as to disrupt what may be alarge emergence.

Bti and Bs need to be ingested to be effective. This limits their utility to Stage I, Stage I, and
Stage Il larvae. In the salt marsh, Bti seems most effective on stages | and 11, when the marsh is
very wet, and when temperatures are relatively low. |f these pesticides are considered for use,
then they either need to be applied to situations where they will eventually choke off further

breeding, or where most of the current mosqguitoes will be directly affected by them.

One reason for the County to use multiple larvicide products is to allow for resistance
management. The County tends to aternate between Bti and methoprene in salt marshes, for
example. Bti is effective with Stage I, Stage Il, and Stage 111 larvae, so when development is
dower in spring and later summer, Bti is preferred.  Methoprene prevents larvae from
developing, and is a contact pesticide; so it is effective for all stages of larvae, especidly late
stages. It is used when larvae are developing quickly, as the lag between detection of larvae in
the marsh and treatment with Bti in summer could result in ineffective treatments, as no
susceptible organisms would remain because they had al become Stage IV or later organisms.
Reliance solely on methoprene could run a considerable risk of developing resistant mosguitoes,
by eliminating all mosquitoes except those that methoprene does not kill. Bti uses five distinct
toxins to kill mosquitoes; it is generally believed that so many toxic compounds will not alow
for resistance to develop, and so from that standpoint Bti has advantages. County will aso use a

duplex formulation of Bti and methoprene in summer when generations appear to be
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overlapping, or development is especialy rapid. This can aso aid in resistance management to
either material should any occur, since it is unlikely that mosguitoes can develop resistance to

both products simultaneously.
Larvicide Uses

Storm water structures should receive either Vectolex WSP (Bs) pouches or Altosid
(methoprene) briquets as a preferred treatment. If the recharge basin being treated appears to
have clear water, treatment with Bti donuts is possible, and may indeed be preferred due to the
general difficulty of inducing resistarce with Bti.

Field crews will have equipment allowing treatment of any site with Bti, Bs, or methoprene.
Treatment will depend on the combination of the stage(s) of the larvae, and environmental
conditions. Vectolex may be preferred in swampy situations, as it has greater penetration
through undergrowth due to the weight of the pellets. The crew leader is responsible for
carefully estimating the area of the application (based on dimensions of the application, so that
100 feet by 100 feet is one-quarter o an acre, for example), and determining the amount of
product to be used. Inhouse and NYSDEC pesticide applicator training enable these

calculations to be made in a manner consistent with the law and the appropriate label.

Aeria application decisions will be made based on surveillance data. As stated earlier, Bti is
often used for early season applications, and methoprene is often the choice for middle of the

summer. Applications should be made at very low altitudes to minimize drift.
Efficacy M easurements
The three mgjor larvicide efforts could be included:

Catch basins

Non-aeria larvicide applications (routine monitoring responses, and complaint follow-

up)

Aerial applications
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The QA/QC team will have access to gpplication data so that testing is appropriate to the
treatment.

Larval Control Triggers

Larva control will only be initiated on the basis of surveillance information. Primarily, the most
important information will be the absence or presence of larvae. At the initiatiation of the Long-
Term Plan, it seems likely that the only location where numerical triggers will be employed
(based on dipping counts) will be Wertheim National Wildlife Refuge, where SCVC and
USFWS determined a site-specific trigger for aeria larvicide applications. SCVC will make a
concerted effort to quantify larval sampling data, and as resources alow, will analyze those data
to determine if other triggers can be applied to other areas that are regularly treated. It needs to
be acknowledged that athough dipping data are quantitative, they are also relative and
subjective, and usualy are not replicable. This is the basis for the County’s concerns regarding
genera larval control triggers, as very careful and close analyses of data sets for particular

settings need to be made to create appropriate values to manage larval populations well.

Some trestments can be made on field crew initiative, following complaint investigations.
Others need to be made by more senior personnel (such as aeria larvicide determinations). The
genera intent of larval control is to prevent the generation of a mosquito problem (that is, a
situation where adult mosquitoes affect human health risks or quality of life).

Table ES-6 lists the surveillance results weighed by decision-makers for the variety of larva
habitats that may need larval control. Generally, the surveillance data are qualitative in nature
(for instance, “much of the marsh” has larvae “present,” which indicates a need for action). The

choices for action are generally determined by the stage of larvae causing the problem.
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Table ES-6. Larvicide Decision Table

L ocation Surveillance Result Quantitative? Resultant Action
Aerialy-larvicided salt Presence @ Wertheim NWR Stages |- 11: Bti
marsh Area Present Potentially Older: methoprene
Stage expandable
Other salt marshes Presence No Stages|- I1: Bti
Stage Older: methoprene
Permanent Fresh Water Presence Possible Stages |- lll: Bs
Habitat Stage Older: methoprene
Environmental
Considerations
Transient Fresh Water Presence No Stages |- I11: Bti
Habitat Stage Older: methoprene
Environmental
Considerations
Catch Basins Presence No methoprene time release
Recharge Basins Presence No Stock fish
Environmental Transient: Bti donuts
Considerations Permanent: Bs
M ethoprene time release
Artificial (e.g., swimming Presence No Empty
pools) If not possible: Bti,
methoprene

ES-3.7. Adult Control

The decision to apply adulticides must be based on information drawn from scientifically-based
surveillance activities. Having stated that, the decision will not be based on a single treatment
threshold. Applying an adulticide to control mosquitoes is a decision based on the mosquito
species, the numbers of mosqguitoes present, the threat or presence of a human pathogen, the age
and history of the nosquito population of concern, and the time of year. In addition, historical
and current trends in the mosquito populations, the current weather, the predicted weather, both
short-range and over an extended period of time (seasonality), the environmental setting, and the
people in the area where the pesticide will be applied aso need to be factored into this equation.
The assessment of these various factors form a risk determination by program managers, where
potential benefits (and potential costs) of applying the pesticide are weighed against the probable
costs (and potential benefits) of not applying the pesticide. In addition to this complex set of
variables, there is also, to a certain degree, the expressed preference of the community that may
or may not receive the treatment. However, it should aso be understood that firm criteria for

vector control adulticide applications will include 25 human-biting mosguitoes per trap night
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when New Jersey trap data are available, or 100 human-biting mosguitoes when CDC trap data

are available.

The purpose for controlling adult mosqguitoes is always to prevent impacts to people from their
presence. Suffolk County has a pesticide phase out law that sets agoal of limiting or eliminating
pesticide use when possible. Adherence to this principle is an important element of the decision
making, and means that managers tend to avoid applications whenever the impacts from

mosquitoes are not exceptional.

Mosquito adulticides must be used in residentia areas to control nosquitoes that are biting
people. This means that human exposure to the materials is inevitable, and efforts to minimize
exposure to pesticides are prudent. In addition, it is at least theoretically possible that there are
as yet unknown adverse impacts that could result from use of these materials, so that it iswise to

place limits on their use.
Treatment Decisions

It must be emphasized that whenever adulticiding is being considered, it is in the context of 1PM.
In any Situation where adult control is being considered, mosquito control has already been
undertaken through public education, source reduction (including aggressive, progressive water
management programs), and larviciding. Adulticiding is being considered as the last means of
achieving protection of human health and public welfare. It is certainly not the management tool
of first choice for Suffolk County.

There are two possible conditions for adulticiding to occur under. One is when a declared health
emergency applies, and the other is for vector control purposes. In either case, a multivariate

assessment of scientific surveillance information will drive the decision-making.

Typicaly adulticide treatments are differentiated between those that are undertaken for the
protection of human health and those that are needed for public health nuisance abatement to
provide for relief of human discomfort (vector control). As discussed earlier, the planners of the
County mosqguito program have found it difficult to clearly separate mosguito control conducted
for human health protection from that conducted for preservation of quality of life. This is

especially difficult when considering the program as a whole, since many treatment decisions
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need to be made prophylactically under conditions where WNV (or another arbovirus) may
eventually emerge as an imminent health threat. Differentiation between adult control for vector
control as compared to human health protection is also very difficult to do. Legaly, it issimple,
as vector control adulticiding does not occur on the basis of a public health emergency
declaration by the Commissioner of SCDHS. However, mosquitoes that are controlled for
human health protection (those which carry the greatest risk of disease transmission) tend to be
very aggressive human biters. This means that reducing their numbers to reduce disease threats
also reduces the level of discomfort experienced by people. This means that adult control for
human health protection also provides quality of life benefits. Secondly, the conditions that
cause the most discomfort to people in Suffolk County (large numbers of Oc. sollicitans
mosquitoes in coastal communities) also contain a certain amount of disease risk and potential
impacts to health, under all situations. It is clear that elimination of aggressive biting mosquitoes
clearly improves public welfare for those in the afflicted areas. But vector control aso provides
adegree of protection of public health. Instead of being discrete, the separate kinds of treatments
actually describes a continuum of control rationale, where neither a purely health protection
event nor a purely nuisance control event can be considered likely to occur. But it is aso true
that every adulticide application is either a “vector control/public health nuisance control”
treatment (made under the authority of SCVC) to primarily preserve quality of life (but also
reducing potential human health impacts), or a “public health emergency” treatment (made under
the authority of the Commissioner of SCDHS) to primarily reduce risks of human disease (but

also reducing the quality of life impacts attributable to the adult mosquitoes, as well).

Under a declared health emergency, the benefits associated with pesticide use include disruption
of transmission of disease. However, such adulticide treatments are not made wherever
indications of disease are found, but rather where the risk factors indicate that the greatest
possible risk is located. Under the WNV conditions that currently exist in the County, treating

wherever indications of disease are found might mean treating most of the County each summer.

Control decisions are not made merely on the number of mosguitoes, or the amount of human
biting that is occurring. These are important issues, but they are not definitive. Other
information is required in order to determine if adult control is necessary:
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Species of mosguitoes present, from trap data
Relative numbers of mosquitoes, by species, from trap data
Population trends, from past data sets and control sites

Aggressiveness of the mosquito population, inferred from trap data, based on species

composition, based on complaint logs, and/or from landing rates

Activity pattern of the species of concern (preferred feeding habits, resting habitats, etc.),
from trap data

Presence or absence of virus, from laboratory analysis of mosquitoes, dead birds (may no
longer be redlistic), sentinel birds, and/or wild avian surveillance, or the presence of

human cases

Analysis of the risk posed by the particular virus, based on professiona judgment and
CDC-NY SDOH guidance

Parity of mosguitoes (percent of the population that has previously had a blood meal)
Bird migration patterns

Current weather and short-term weather forecasts

Long-term weather trends (time of year considerations)

Not every decision can have (or needs to have) a complete information set, and sometimes
decisions may be tentatively made and then confirmed based on very immediate data collection.
The kinds of applications that have historically been made will be revisited in light of the Long-

Term Plan decision process, to illustrate how the process should function.
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Vector Control Treatments

There are several areas in the County, mostly along the south shore, that typically experience
inundations by broods of salt marsh mosquitoes several times in a year. Knowledge of the

mosquito broods comes to SCVC management in several ways.

Reports from field crews prior to the outbreak, suggesting large numbers of larvae were

present on the salt marsh (as a prelude to larviciding)

Follow-up reports from field crews conducting larval survelllance on the marshes,

indicating high numbers of biting adult mosguitoes on the marshes

Increases in biting complaints from the community (these are logged and mapped by
SCVC)

Requests from elected officials (mayors, legidators and others) or community groups

New Jersey light trap data, indicating increases in Oc. sollicitans numbers in the sentinel
traps

All complaints are followed up. Therefore, field crews will be dispatched to the areas where
complaints are being logged, and will confirm (or not) that an infestation has occurred (people
with party or holiday plans have been known to try to arrange for prophylactic applications to
ensure no mosquito disruptions). Informal landing rate tests across open fields are a good test
for the presence of Oc. sollicitans during the day. If trap counts are excessive (25 biting adults
per trap night, compared to a more usua zero to five count, in New Jersey light traps, and 100
mosquitoes per night in a CDC light trap), and mosquitoes have been confirmed, the general area
where the infestation is occurring is mapped, based on complaints received and the follow-up
vigits by field crews. Since truck applications are the typical means of responding, the road
network of the area is used to determine the potential boundary of the application. Weather
forecasts will be accessed to determine if conditions seem to be acceptable for a potential
application, and to ensure a cold front or other storm situation will not occur to eliminate the
need for the application. It is also assumed that the time of year indicates that the infestation is
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not about to become less due to cooler temperatures, as might be the case in September or later
in the season, or in May or early June (mosquito activity slows with decreasing temperature, and
rises with increasing temperatures). Population trends for the particular area will be observed to
ensure that typically these conditions do persist (most of the areas where such cortrol treatments
are considered are well-known to SCVC administrative staff). No-spray addresses and key
environmentally sensitive areas are factored in, and then the application area is noticed, so that

an application can occur the next evening.

At this ime, the QA/QC team should locate a suitable area in or near the center of the
application block, and set up a CDC light trap for confirmatory sampling. This trap would also
be used for baseline data as a measure of treatment efficacy. Another trap, outside but near to
and in a somewhat similar setting, could be established for a control site. In the morning, the
two traps would be collected. The species and number of biting mosquitoes would be noted. A
target for the decision to continue with application plans would be the presence of 100 or so
biting mosguitoes in the CDC trap of interest. Anything substantially less than this, or a notable
shift in the speciation of the trapped mosquitoes, requires reassessment of the application

decision.

Assuming that the trap confirms the decision, and the weather is appropriate, the application will
occur on the second evening. The next night, CDC traps would again be set, and the collected
data used to calculate the efficacy of the application. The intent of the control program is to
reduce targeted species’ numbers by an order of magnitude (measured trap counts, as adjusted by
the control results, would be expected to be 90 percent less than the original counts). These
actions are intended to reduce impacts to the quality of life experienced in the neighborhood, and
also to reduce disease risk by eliminating older mosquitoes from the available population.
Breeding may also be dightly curtailed (but unless the marshes are aso targeted, not enough of
the st marsh mosquito population will be killed to seriousy impact overall breeding).
Populations out on the marshes can only be successfully curtailed through effective water

management and larvicide applications.

It is possible that areas outside of typical locations impacted by biting mosquito problems will
appear to need trestment. In these cases, initiation of recognition of a problem will probably
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begin with complaint calls, and continue with follow-up on the calls. It isless likely a set New
Jersey light trap will be set conveniently to assess the problem, and so the analysis may not
proceed quite as quantitatively as described above. It isall the more important to analyze overall
mosquito population trends for this season and previous seasons, in these cases, and to set the
pre-application CDC light traps, and carefully analyze the data from those traps prior to
confirming any application decision.

Fire Isdand Communities

Historically, SCVC has routinely applied adulticides as vector control treatments in certain of the
Fire Issand communities. As part of the application process for a special use permit for mosguito
control in FINS, the County is meeting with NPS staff to determine mutually agreeable
procedures for conducting operations in various s&tings, under various conditions. The structure
and content of the Long-Term Plan are to be the guides for this site-specific plan. However, it is
not yet known what conditions and at what locations adulticides may be applied in FINS at this

time.
Declared Health Emergencies

Control decisions under a declared health emergency are different from those employed for a
vector control decision. SCDHS has overall responsibility, is responsible for ensuring that the
risk assessment has been properly conducted, and reviews the operational plan proposed by
SCVC to meet the required risk reduction. The risk assessment first requires that mosquito-
borne disease has been detected in the County. On rare occasions the identified mosguito
problem has involved malaria; however, the modern mosquito-borne diseases of concern are
arboviruses. The most prominent of these, and the ones most likely to be detected in the County,
are WNV and EEE.

The County’s disease management protocol is based on the NYSDOH four-tiered WNV
response strategy. It differs is some minor respects from that overall approach, but essentially
follows the overal strategy. Because WNV and EEE have been historically detected in Suffolk
County, the County essentially begins each mosquito season in Tier Il of the NYSDOH tiered
approach.
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Over the period 2000 to 2004, the signal of WNV presence in birds was finding dead crows that
tested positive for virus. It appears that nearly all susceptible crows have died from the disease,
or, in any case, the survivors and their off-spring do not readily perish from WNV, at least as
often as they used to. This means that new sentinels must be developed. Whatever method is
selected (see the Surveillance section, above), testing of these samples could continue to occur
in-house, with some samples sent to NYSDOH in Albany for confirmation and more inclusive

genera viral scans.

If no aternative bird surveillance tool is developed, the County will need to step up its use of
CDC light and gravid traps, collecting more samples, more frequently, and from many more
locations. Currently, CDC light traps are set at fixed stations in areas where EEE and WNV
have reoccurred, and more are set to investigate bird deaths and positive bird samples. Gravid
traps are also set to particularly target Cx. pipiens (for WNV surveillance). Absent bird deaths to
target sampling, means of generally conducting surveillance across the entire County will need to
be established. This will require some method of increasing the density in both time and space
of the CDC trap network. Increasing the number of CDC trap samples collected is very labor
intensive, both in terms of managing the traps (set-outs and sample collections) and in processing
the collected samples. The nature of mosquito-borne disease is also that a low infection rate in
mosquitoes can result in very high infection rates in target species, so that sampling mosquito
poolsis not very efficient at identifying areas where infectious agents are present and circulating.
For these reasons, identification of alternate bird sampling methodologies is preferable.

If surveillance reveals the presence of WNV (birds or mosquito pools), the County will petition
to the State Commissioner of Health for a declaration of a Health Threat. This allows the County
to apply for reimbursement of certain expenses in SCDHS relating to mosquito control, and
places SCVC formally under the direction of the Commissioner of SCDHS. It is aso a
necessary first step prior to any declaration of a Health Emergency. This aso moves the County
to Tier 11 of the NY SDOH tiered response strategy.

A hedth threat declaration will aso be sought in sampling results from Cs. melanura pools
shows that EEE is amplifying in bird populations. This is signaled by detection of a Cs.
melanura positive pool from samples sent to Albany for analysis.
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The declaration of a health threat will also be accompanied by stepped-up public education and
outreach, through SCDHS press releases and web site publications. These are intended to draw
attention to the heightened state of concern regarding mosguito-borne disease. In addition,
SCDHS will contact its physician and hospital reporting network, and touch base with local
veterinarians.  This ensures that any human or sentinel animal cases of mosquito-borne disease
are promptly reported.

Detections of clusters of positive WNV pools for Cx. pipiens would signal the potential for
adulticide control. In that case, the presence or absence of potential bridge vectors would be an
important consideration, especialy if the bridge vectors tended to have a higher parity rate. For
flood water mosqguitoes, a determination as to whether a brood was waning naturally, and need
no control for numbers to be of little concern, would aso be a factor, athough not necessarily a
compelling one. With bridge vectors, older mosquitoes are much more dangerous than young
mosquitoes, so alarge population of virgin mosquitoes is much less risky than a small population
entirely populated by blooded mosqguitoes. Time of year is important, as it has been suggested
that Cx. pipiens changes its feeding habits after the first week of August or so, and feeds more
regularly on humans. This makes it a more dangerous mosquito, especialy as the species (in
general) transitions from bird feeding to human feeding (increasing the potential to pass virus
aong). In late summer, as night temperatures drop, Oc. sollicitans begins feeding more
commonly during the day. This makes control harder, as the mosquito is less likely to be flying
when the insecticide would be applied. Thus, late summer-early fall adulticiding is less common
for Oc. sollicitans vector control purposes. These conditions move the County to Tier IV of the
NY SDOH tiered strategy.

Another factor considered in control decisions is the size of population (and its composition, if
greetly different from the County as a whole) in the near vicinity of the problem. Generally, the
more people potentially exposed to the disease threat, the greater the likelihood of an adulticide
application. If positive results occur in a bridge vector pool, then this too signals a potential need
for adult control. If the virus were to be detected in Oc. sollicitans, especialy, given its very
aggressive biting habits and gererally large numbers, concerns would be raised. The age of the
brood, the time of year (control is more difficult late in the year when the mosquitoes fly at night
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as less often), and weather patterns (mosquito activity can be reduced by colder weather, or heat

can make them more active) all need to be factored into the decision.

For EEE, the threat of a bridge vector brood near a cycling center is a strong impetus towards
declaration of a health emergency. Generally, Suffolk County has focused on EEE cortrol in the
near vicinity of the amplification area. Information gathered through the Long-Term Plan
project provides support for the benefits of controlling Oc. sollicitans in all areas when EEE
threatens, especially where coastal red maple or Atlantic white cedar swamps occur. Oc.
sollicitans has been persuasively portrayed as the most dangerous and most effective potential
vector for EEE. The need to control Oc. sollicitans and other bridge vectors generally was
underscored through discussions of the potential for dispersing young birds to carry the virus to
anywhere along their migration route from natal swamps (where they may have contracted EEE).
Any dead horses, or dead farmed pheasants or emus, would aso signal the need for a health
emergency declaration to address EEE, as all of these quickly succumb to the disease. Diseasein

horses is of special concern, as it signals presence of the virus in a bridge vector.

Working with SCVC, SCDHS would determine the best application zone, and determine the
most appropriate application approach, based on the target mosquito. Hitherto, Suffolk County
has focused its control efforts on bridge vectors, meaning that applications are conducted
primarily right after sunset, when nearly all important mosquito species are active. Where Cx.
pipiens is clearly the mosquito of concern, the timing of an application may be retarded to
effectuate a better control on this later-flying mosquito. The target area will be based on
surveillance data, tempered by natural features (although a waiver from fresh water setbacks will
be received for any disease threat application, major bodies of water serve as natural barriers to
mosquito migration and so there is no need to apply pesticides over them needlessly) and label
restriction areas such as croplands, if they can be avoided. Notices will be filed, and the
expedited NY SDEC permit waiver process pursued. Generaly, staff from NY SDEC will make
themselves available on very short order to enable a coordinated consultation regarding the

proposed application zone to address sensitive species and habitat concerns.

Similarly to vector control applications, the QA/QC team will set out a minimum of two sets of
CDC light traps. Not only will these traps serve as efficacy measures for the treatment to follow,
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but sampling the trapped populations for species and parity can reinforce (or cause re-evaluation)
of the application decison. Parous mosquitoes of concern should be present to cause the
application to move forward — athough it should be understood that at any given time
approximately 50 percent of a Cx. pipiens population is parous. Pools from the traps will also be
tested for virus presence, although if State facilities are used the results will not be received in a
decisiontimely manner. Efficacy will be at least partially determined if parity is lower after the
application, and, if pathogens were detected in pools before the application, they are not detected
in pools after the application event.

It must be understood that all decisions to apply adulticides in Suffolk County are made in the
context of an IPM system. Adulticide applications are always the last, least desired control
measure. Great efforts will have been made to avoid their use, beginning with public education,
source reduction (including water management), and larval control steps. The decisions are not
made arbitrarily, but in light of collected data from a surveillance system that has been bolstered
from one described as among the best in the country. Adulticiding will only be undertaken to
avoid worse consequences, in full knowledge of the benefits and risks associated with the action.
These considerations mean that the County decisions clearly comply with all Federal and State

guidelines issued to help managers make the best possible choices under difficult conditions.
Selected Pesticides

It isthe policy of Suffolk County that pesticides should always be used sparingly, and only when
needed. Careful consideration of the available registered products for mosquito control yielded
the following alternatives. Resmethrin is to be the primary materia for truck and aerial ULV
applications. This is based on its record of effectiveness, and the results of the risk assessment
(which showed that impacts to human hedth or the environment were unlikely). Its rapid
degradation in the environment provides a margin of safety in avoiding adverse impacts.

Sumithrin is to be the primary material for hand-held applications, as the label for this product
(Anvil) alows for use with small aerosol droplets, while resmethrin (Scourge) does not,
currently. Because of the similar risk profile found for sumithrin compared to resmethrin,

sumithrin would be an acceptable alternate if resmethrin was not available.
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Permethrin had higher ecological risks associated with its use, and also has label setback
requirements that make it less practicable for use in shoreline settings. However, permethrin is a
widely produced product, and so is likely to remain available if the other three pyrethroids were

not.

Natural pyrethrum did not receive as extensive a review as the other pyrethroids. It appears to
have a similar risk profile. It degrades very rapidly, giving it a margin of error with regard to
potential risks. Its labels also dlow for application over crops, which is not the case for other
pyrethroids. It is expensive (as compared to other pyrethroid products), and is sometimes not
readily available.

Malathion is of a different chemical class than the pyrethoids (as an organophosphate), which
means if pyrethroid resistance became an issue, it would be useful to have as an approved
product. It aso is labeled for thermal fogging, which is a useful application technique in some
settings (underground structures or tire piles). It is technically more difficult to use as a ULV
product, and the risk assessment indicated it has higher risks with regard to potential human
health or ecological impacts than the other products. Malathion is identified in the Long-Term
Plan only as a specidty tool, for instances where the other pesticides would not be effective or
cannot be used.

Malathion, permethrin, and sumithrin are also approved by NY SDEC for hand- held applications
Application Methods

The County uses three application methods, with variations associated with several of the
different means. In all instances to address resistance concerns, and to achieve the best possible

results, the County will apply the pesticides at the maximum rate allowed by the product |abel.

There are some gereral constraints on all application events. Low temperatures inhibit mosquito
activity; SCVC has set 65 degrees F as the minimum for operations. Winds cannot exceed 10
mph, as mosquito activity is lower when conditions are windy, and the pesticides will disperse
too quickly. Mosquitoes are not as active in the rain, and rain will remove pesticides from the
atmosphere, making the application pointless. Therefore, rain is counterindicative for

applications.
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On Fire Idand, where vehicle access is difficult, a golf cart type platform is used to hand haul a
London Aire Colt Hand Portable ULV Aerosol Generator to apply adulticides. Thisis an ultra-
low volume (ULV) treatment. Hand applications are only conducted as vector control
treatments. Health emergercy applications over Fire Island would most probably be conducted

by helicopter, as the scope of the event would almost certainly exceed one community.

The planned hand-held application will be discussed by managers and applicators prior to the
applicators leaving SCVC offices. The application route will be specified, aong with any
setbacks, no-spray properties, and other areas that will not be treated. The specific path to be
followed will not be mapped, but will depend on operator judgment (resort communities present

specia problems such as parties and other congregations that need to be adjusted for in the field).

The protocol to ensure label compliance requires a “waking pace,” estimated to be
approximately two mph. A two-man crew will conduct work, one ensuring that the applicator
functions properly, and the other noting the route that was being followed, and anticipating
obstacles and areas requiring the applicator to be shut down, including pedestrians or people out
of doors. It is SCVC policy not to spray where people may receive direct exposures. Spraying
begins at dusk, or sometimes a little before (sumithrin, the preferred insecticide for hand-held
applications, degrades readily and rapidly in sunlight, and so such applications are less effective

in daylight).

The hand- held routes are not performed with GPS equipment, and so the application route needs
to be filed with GIS staff for mapping. Enhancement of SCVC equipment to allow GPS tracking

of these sometimes intricate routes would be beneficial.

Setbacks from salt water are currently set at 100 feet. Setbacks from fresh water wetlands are set
at 150 feet. These setbacks were negotiated with NY SDEC as a means of addressing perceived
needs to regulate adulticide applications that fall within the 50 feet regulated buffer surrounding
NY SDEC- mapped fresh water wetlands, and to similarly abide by label restrictions regarding
applications directly to water. The specific modeling results associated with the risk assessment,
and the risk assessment computation of ensuing impacts, provide a means to reconsider these
bounds. SCVC should initiate discussions with NYSDEC staff at its earliest opportunity to
determine if the setbacks need to be increased to provide more protection to the aguatic
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communities, or reduced to provide more complete control, especialy in what may be key buffer

area adult mosquito habitat.

On the mainland, essentially al vector control efforts are conducted using truck applications.
Almost dl ar applications would require receiving a waiver from fresh water wetlands
regulations, which NY SDEC has not been willing to issue for non-health emergency adulticide
efforts, pending completion of this EIS. Even with the formulation of the EIS, the County sees
no immediate need to abandon truck applications as the predominant means of applying vector
control treatments. Aerial applications are most efficient when used over wider areas, many
vector control applications are made over relatively restricted areas. Where tree canopies tend to
be closed (as in some residential areas), truck applications can be more effective. Aeria
applications, in the areas SCVC treats most often for vector control purposes, would necessarily

result in treating wetlands.

SCVC pickup trucks are ftted with London Fog Model 18-20, ULV truck mounted aerosol
generators that are equipped for adulticiding with an Adapco Monitor 11 GPS tracking and
computer logger for ground-based adulticiding. The equipment is calibrated prior to the
beginning of the season. Droplet spectrums are rechecked periodically. For mosqguitoes such as
Oc. sollicitans and Ae. vexans, the nozzle angle is set at 45 degrees to create a lower pesticide
cloud. Should applications for canopy-dwelling mosguitoes (such as Cx. pipiens and Cs.

melanura) be desired, the angle of the nozzle will be increased to 60 degrees from horizontal.

Maps of the target area will be generated by GIS prior to staff leaving SCVC offices. The maps
will have no-spray lines, setback boundaries, and buffers surrounding other areas of concern
clearly marked with strong colors to ensure the notations are discernable within the truck at
night. SCVC tries to be sensitive for individual community needs. For example, spraying in
Westhampton Beach was rerouted to avoid exposure for worshippers walking to synagogue one
Friday.

The operation requires two people. One will operate the truck and application machinery. The
other will be responsible for route maintenance and avoidance of obstacles, including timely

warning of pedestrians or people in yards (it is SCVC policy not to spray people in the outdoors).
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Spraying usually will begin at dusk, or sometimes a little later, and will continue for severd

hours to complete the route. Thisisfor severa reasons:

Resmethrin, the Long-Term Plan preferred insecticide, including for truck applications,
degrades rapidly under daylight conditions, and so efficacy would be lost through
daylight applications.

Most mosquito species, especially Ae. vexans and Oc. sollicitans, are most active at that

time.

Waiting for dark tends to minimize pedestrians and other outside venturers.

Pre-dawn applications target the same mosquito species, but often would be conducted at
temperatures that are too low to meet current operational requirements. Thus, it is proposed that
amost all applications occur in the evening. Mosquitoes active later in the night, such as Cx.
pipiens and Cs. melanura, could be targeted by having the application start several hours later
(around 10 pm).

The vehicle must be moving at least seven mph for the sprayer to operate (that allows for proper
dispersion of the spray cloud), and will cease operations if 20 mph is exceeded. The target speed
is 10 mph. The sprayer is computerized, and so will calculate the release rate necessary to meet
label limits. The sprayer also generates a GIS map of the route it followed, including on/off
dgtes. It calculates the amount of pesticide applied. This information is downloaded on
completion of the application, and is verified by the field crew prior to finalization by data

management staff.

Setbacks from salt water are currently set at 100 feet. Setbacks from fresh water wetlands are set
at 150 feet. SCVC will discuss the utility of setbacks from salt water and fresh water wetlands
with NY SDEC in light of the risk assessment modeling and ecological risk calculations.

Some of the ground-based application events are under Health Emergency conditions. For those
events, SCVC has ailmost aways received a waiver from fresh water wetlands restrictions, and
need not abide by the voluntarily assumed setbacks for either fresh or salt water. As a practica

matter, setbacks often ensue in any case due to the relationship between roads and waterways
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(roads seldom follow waterways without a buffer of some kind, and very often aresidential lot is
a very substantial buffer). In addition, SCVC voluntarily adheres to measures requested by
NY SDEC to limit environmental impacts, even when not required to by law, provided that can
be done without compromising effectiveness. For Health Emergency applications, no-spray list
restrictions need not apply, if waived by the Commissioner of SCDHS. Although this is not
required by law, SCVC attempts to contact no-spray list members in an area targeted for an
emergency treatment, in order to allow these individuals to take protective measure such as

staying indoors, if they so choose.

Aeria applications are amost always under Health Emergency conditions. This is because it is
generally impossible b set helicopter swaths to abide by the NY SDEC setbacks, and because
many vector control treatments can be more limited in area than those conducted with a focus on

addressing arbovirus presence.
The area selected for treatment is defined differently for each application mode.

Hand held applications (strictly on Fire Island) cover the entire residential area in each
community, excepting housing in buffers (for wetlands, open-water, and no-spray addresses),

and the specific addresses on the no-spray list.

The general area for a truck application for vector control purposes is generally defined
by the locus of complaints. Complaints, while not sufficient to cause an adulticide
application, are the most efficient means of defining areas with higher mosquito biting rates.
Once a genera area of interest has been defined, the application area is refined by including
modifiers such as mandatory and voluntary setbacks (such as those around wetlands, open
water, and no-spray list members), no-spray list addresses, environmentally-sensitive areas,
farms, and other areas that should not be treated. The area road network also factors into the
application area determination. This is because issues such as large distances between
streets, so that the application will rot cover contiguous areas and so be less effective, may
determine areas that it is not worthwhile to apply pesticides over. The tentative application
determination is reviewed with SCDHS (typically, the ABDL director) for concurrence, and

isused as a basis for public noticing. Application areas may continue to be refined until just
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before the run begins, although early determinations have the benefit of resulting in better
route maps for the applicators.

Health Emergency application areas are determined by SCDHS staff in consultation with
SCVC. A focus of the determination is the extent of viral presence. The areato be treated
also is set based on assumptions regarding the ranges of the potential human vectors.
Complaints are sometimes referenced, as these can help identify areas where bridge vectors
are especialy active. Consultations with FINS, if required, can further define the application
area. NYSDEC isroutinely involved in the application area determination because there will
generaly need to be a permit granted for waiver of NYSDEC Freshwater Wetlands
regulations. Practical considerations that need to be addressed regarding the capabilities of
the helicopter that will apply the pesticides usually lead to a final application area
determination. The practical considerations include (but are not limited to) the amount of
pesticide that can be loaded onto the aircraft, the area that can be covered, and the geometry
associated with making turns and applying pesticide in swaths. With the Adapco Wingman
system operating, the actual final route followed by the aircraft will be determined in the air,
due to real-time feedback from the model, based on area weather observations and project
placement of the released pesticide. The Wingman model may dso prove to be useful in

developing efficient application area determinations.

The County uses a helicopter for aeria applications. It is a 3,200 |b. aircraft with an 18 foot six
inch radius rotor operated by North Fork Helicopters, Ltd., of Cutchogue. The helicopter is
fitted with two Beecomist nozzles nine feet from the centerline, oriented straight back. They
have a flow rate of 25.2 oz/min. Prior to 2005, the applications means was by 300 foot swath
released from 75 feet to 150 feet above the canopy at 70 mph. Modeling results indicated that
off-target drift could be minimized by applying a 600 foot swath at 35 mph. It has been
subsequently determined that in most situations, it will not be possible to slow the helicopter to
35 MPH for flight safety reasons. In addition, concerns were raised that slower speeds could
increase droplet deposition, which could lead to greater nontarget impacts. Instead, off-site drift
will be reduced through the use of the Adapco Wingman system. Because the aerosols are
intended to be composed of droplets so small they tend to remain suspended (they are brought to
the ground more by turbulence than gravitational effects), drift caused by winds sometimes
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means the maximum pesticide concentrations do not occur in the center of the target area
(Mount, 1996). This can be addressed through dispersion modeling, and leads to purposeful
upwind offsets to bring the pesticide fully into the target area. To optimize this process, SCVC
has acquired a state-of-the-art in-aircraft navigationa-modeling system, produced by Adapco
(the Wingman system). This system provides instantaneous course corrections to the pilot based
on real time ground and balloon weather information generated in (or near to) the application

Zone.

The Adapco system has demonstrated its effectiveness (based on unpublished company data) at
optimizing pesticide delivery so that little to no pesticide is wasted. The Adapco system
maintains the desired application concentration in the area where mosquitoes have been
identified as being. This means that it is efficient for its intended purpose, and necessarily
minimizes drift, as is possible given the application method. This means the least amount of

pesticide as is possible (for a given application rate over a particular area) will be used.

The genera flight pattern will be set with the pilot at the application area prior to loading
pesticides into the helicopter, although the final route will depend on the on-board modeling
output. The Adapco system, similar to the GPS guidance system in use at this time, will produce
flight paths with on/off markings, and compute the amount of pesticide applied. The Adapco
Wingman system ground module can also be used as a means of setting the proposed application
area by forecasting an optimal swath pattern, given estimated weather. The timing of application
events will follow those set for truck applications, above.

The use of the Adapco system, which will optimize any required applications, in concert with the
advances in survelllance to ensure applications are only made when truly needed, and the
intended reduction in mosquito populations of greatest concern through the use of progressive
water management, are all expected to result in less use of adulticides over the life of the Long-

Term Plan.
Resistance Concerns

All pesticide uses have an inherent risk of generating resistance in the target species. Resistance

is minimized by using appropriately high enough concentrations of pesticide. Resistance can

Cashin Associates, PC ES74



Suffolk County Vector Control and Wetlands Management Long-Term Plan
Draft Generic Environmental Impact Statement May 3, 2006

also be minimized by alternating pesticides applied in order to reduce the potential of repeated
use of only one formulation to select against that formulation. The probability of a mosquito
being less sensitive to two different insecticides is reduced in comparison to the chances of being

less sensitive to one, especialy if they have different modes of action.

The formulators of the Long-Term Plan believe that the Caged Fish experiment justifies a
reliance on resmethrin as an adulticide. Reliance on one compound does raise resistance
concerns. These are mitigated by the few adulticide applications made by SCVC over the course
of a year, and by the small area impacted by adulticide events. This alows for a great many
adult mosquitoes to reach maturity without contact with resmethrin. These mosquitoes will serve
as a reservoir of genes to ensure that resistance does not become a dominant trait in Suffolk

County mosquito populations.

However, this informal check on resistance is not sufficient. Therefore, SCVC should develop
an improved resistance monitoring program. This kind of work is very specialized, and needs to
be exceedingly precise and refined. This is because learning that the County has developed a
sizable population of resistant mosguitoes would mean that it would be difficult to implement
measures to relax selection and alow the return of susceptible mosguitoes. Good resistance
monitoring determines if a problem is developing, and alows actions to be taken so that all
pesticide tools can continue to be effective in achieving desired ends. New Jersey has an
especially sophisticated program facilitated by Rutgers University Mosquito Research and
Control Unit, and it is recommended that the County enter into a program with that group. The
larger mosquito management companies (such as Clarke Mosquito Control) aso offer such

services.
Efficacy Testing

In order to explicitly validate the County’s adulticide program, the County should perform
efficacy tests in association with every adulticide application Two CDC light traps would be set
prior to every application, one in a control area, and one in the middle of the target zone. The
samples from the night before would then be compared to samples from the night after.

Adjustments to the data sets would be made based on the control site results. The focus of the
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results would be on reductions in numbers of mosquitoes, and, when a heath emergency has

been declared, reductions in the parity and infection rates for the target species.

SCVC also maintains a colony of Cx. pipiens in the laboratory. These mosquitoes are more
usually used for laboratory investigations of such issues as pesticide effectiveness. However,
mosguitoes can be put into cages, and set outside at appropriate or important sites to document
adulticide application effectiveness. The results are generally recorded as the percent of exposed
mosquitoes that succumb over a two or three hour interval. Caged mosquito testing is much
more labor intensive than trap tests. The information generated by cage testing only bears on the
immediate effectiveness of the application, and so is either very specific to the application, or is
limited to the immediate time frame of the application (depending on one’'s point of view).

Additionally, trap data have applicability for other aspects of mosquito control work. In sum,
SCVC would conduct relatively few cage tests in any seasons (one or two are likely to be
standard).

Each aerial application efficacy result set should be released within a week or so of the
application. Results should also be released on an annual basis for the program as awhole. The
individual events could be discussed in detail at that time.

Triggersfor Adult Control

Adult control occurs under two sets of circumstances. One is for vector control (predominantly
to address quality of life impairments). The second is under a Health Emergency (predominantly
to address potential impacts to human health). The triggers for each are based on different multi-
variate analyses of a host of surveillance data and environmental and historical trends and
patterns. Table ES-7 states the factors and their general use.
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Table ES-7. General Adulticide Decision Parameters

Factor for Vector Factor for Criteria Comment
Type of Parameter Control Applicationsunder
Applications? Health
Emergency?
Basic Surveillance Number of Yes No Countsin light traps Not afixed value; somewhat species specific;
Parameters mosquitoes significantly above norm; | ~ 25 per NJtrap, ~ 100 per CDC trap; landing
landing rates, complaints | rate 5+/min.; complaints invaluable where
traps are not set; intend to set CDC traps before
all non-Fire Island applications
Species present Yes Yes Light trap content analysis | Information on basic mosquito biology
essential: Vector Control targets aggressive
biters, Health Emergency targets specific
(bridge) vectors; ; intend to set CDC traps
before al non-Fire Island applications
Complaints Yes Yes Number/location of calls Evaluate in historic context; complaints must
be supported with appropriate surveillance
data; complaints document extent of problem
better than traps can
Historical population Yes No Surveillance datarecords | Data patterns often signal that problem is about
trends to abate, or islikely to worsen
Species Specific Parameters | Aggressiveness of Yes Yes Documented biting Aggressive biters indicate greater problem,
target species patterns of trapped increased likelihood for bridge vector
mosquitoes participation
Activity patterns of Yes Yes Documented host seeking | Guides actual control decision; e.g., evening
target species patterns, flight ranges of vs. later at night; day-time flying may inhibit
trapped mosquitoes control; spot treatments only effective for short
flight range species; large flight ranges require
applications to cover larger, continuous areas
to be effective
Vector Potential No Yes Infection rate, vector Establishes relative risk for species present
competence, %
mammalian meals of
trapped species
CDC Vector Index No Maybe MIR, trap countsfor dl CDC light trap counts* MIR, summed over all

potential vectors

vector species; higher index correlates to more
human infections following week; requires
high mosquito/human infection rates for use;
can use only with multiple trap data sets
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Factor for Vector Factor for Criteria Comment
Type of Parameter Control Applicationsunder
Applications? Health
Emergency?
Species specific parameters, | Parity rates Sometimes Yes Age (blood meal history) For Health Emergency, high parity rates
continued of biting population indicate mgjority of biters had prior blood meal
—direct indication of increased Vector
Potential; for Vector Control, an aging
population, even if smaller, will be treated
since it represents increasing vector potential
Life Cycle Type Yes Yes Trap anaysis Brooded mosquitoes eventually die off on own,
continuous breeders build populations over
season
Public Health Parameters Bird testing No Yes Presence/absence of virus | Provides early warning in terms of bird to bird
transmission; documents active disease foci in
County
CDC mosquito pool No Yes Presence/absence of virus | Amplification vectors provide early warning,
testing document active disease foci in County; bridge
vectorsindicate virus present in human biting
species, issignal that human healthrisk is
imminent
Veterinarian reports No Yes I1l/dead target animals Non-mammals provide early warning,
document active disease foci in County;
mammalian cases indicate virus present in
bridge vectors, signal that human healthrisk is
imminent
Physician reports No Yes Human cases Realized human health threat
Disease history No Yes Number of human/ Indicates that local conditions are favorable for
importent animal casesin | pathogen amplification and transmission
prior years
Avian No Yes Time of year regarding Identifies new areas for concern, signals need
dispersal/migration dispersal of hatch year to control known bridge vectors
patterns birds and known
migration periods
Climatic Parameters Current weather Yes Yes Temp = 65+ Application time decision
Wind < 10 mph
No rain
Short-term weather Yes Yes Presence of fronts & Application planning
forecast storms; barometric
patterns
Time of year Yes Yes Spring, Summer, & Fall Species-specific behavior; generaly, cooler

activity patternsfor
trapped mosguitoes

weather retards activity, warmer weather
increases activity; virus presence not as
significant when activity decreases
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Factor for Vector Factor for Criteria Comment
Type of Parameter Control Applicationsunder
Applications? Health
Emergency?
Ecological Parameters Environmental Yes No Environmentally sensitive | Prior mapping is essential to clearly identify all
factorsin target area settings (R-T-E species) environmentally sensitive areas; usualy
addressed through NY SDEC; Town and other
expert cooperation is sought
Population Yes Maybe Number of impacted For Vector Control: no people means no
people/population density | problem; for Health Emergency, threat may be
sufficient
Application Yes In some settings Farms; no-spray list; Vector Control no-spray aress include crop
restrictions NY SDEC wetlands, areas, no-spray list, buffers — discontinuities

wetlands buffers; open
water buffers; FINS

may make application ineffective; FINS Health
Emergency criteria are more stringent than
County criteria
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Vector control treatment decisions are made by SCVC. The predominant intention of conducting
a vector control treatment is to reduce inordinate impacts to quality of life, although necessarily
reductions in risks to human health will also be accomplished. Vector control applications will
amost aways be limited to areas where salt marsh mosqguitoes have become infested (almost

always only on the south shore). Criteriafor conducting a vector control treatment include:
1. Evidence of mosquitoes biting residents (there is no problem unless people are affected):
Service requests from public - mapped to determine extent of problem
Requests from community leaders, elected officials

2. Veification of problem by SCVC (service requests must be confirmed by objective

evidence):

New Jersey trap counts higher than generally found for area in question (at least
25 females of human-biting species per night).

CDC portable light trap counts of 100 or more.
Landing rates of one to five per minute.
Confirmatory crew reports from problem area or adjacent breeding areas.

3. Control is technically and environmentally feasible (pesticides should only be used if
there will be a benefit):

Weather conditions predicted to be suitable (no rain, winds to be less than 10
mph, temperature to be 65°F or above).

Road network adequate and appropriate for truck applications.

"No- treatment” wetlands, wetlands and open water buffers, and no-spray list

members will not prevent adequate coverage to ensure treatment efficacy.
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There are no issues regarding listed or specia concern species in the treatment

area.

Meeting label restrictions for selected compounds (such as avoiding farmland)

will not compromise expected treatment efficacy.

4. Likely persistence or worsening of problem without intervention (pesticides should not
be used if the problem will resolve itself):

Considerations regarding the history of the area, such as the identification of a

chronic problem area.

Determination if the problem will spread beyond the currently affected area
absent intervention, based on the life history and habits of the species involved.

Absent immediate intervention, no relief from the problem can be expected (such
as when proximity to uncontrolled sources such as Fire Island National Seashore

wetlands will result in ceaseless migrations into the area).

Crew reports from adjacent breeding areas suggest adults will soon move into
populated areas.

Life history factors of mosquitoes present — i.e,, if a brooded species is involved,

determining if the brood is young or is naturally declining.

Seasona and weather factors, in that cool weather generally alleviates immediate
problems, but warm weather and/or the onset of pesk viral seasons exacerbate

concerns.

Determining, if the decision is delayed, if later conditions will prevent treatment
a that time or not. Conversely, adverse weather conditions might remove most

people from harm’s way.

In essence, criteria 1 and 2 are necessary thresholds which must be met, prior to a treatment

being considered. With enhanced surveillance, there will be rigorous, numeric validation of
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mosquito control infestation near a potentially affected population in al cases. Treatment will
not occur unless criteria 1 and 2 are satisfied through a combination of surveillance indicators,

although not al surveillance techniques may be feasible in every setting and situation.

Criteria 3 and 4 are “treatment negation” criteria. If certain conditions are met, treatment will
not occur, even if treatment is otherwise be indicated by criteria 1 and 2. Careful records on
criteria and thresholds (and related conditions) which trigger each treatment will be kept, for

every adulticiding event.

The need for health emergency treatments is determined through the NY SDOH tiered approach
to risk assessment for mosquito-borne disease. Table ES-8 describes the NY SDOH decision

making structure.
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Table ES-8. NY SDOH Four-Tiered WNV Strategy

Tier | Circumstances

Response

| No historical or current evidence of virus
No neighboring Health Unit with

Level 1 education campaign
Enhanced passive human/bird surveillance

historical/current evidence of virus Consider adult mosquito surveillance (species,
distribution)

Lower priority for lab testing

Consider larval surveillance

Consider local environmental assessments

Consider local diseaserisk assessments

I Historical evidence of virus
Neighboring Health Unitswith historical
evidence

Level 1 enhanced education program (general
community & provider community)

Local environmental assessents

Local diseaserisk assessments

Active human (if evidence in-unit)/bird surveillance
Larval surveillance

Larval habitat source reduction

Larval control

Adult surveillance and lab testing

Il Current virus isolation/evidence of infection in
individual locations

Level 2/3 education program (general public & provider
community)

Active human/bird surveillance

Larval surveillance

Larval habitat source reduction

Larval control

Adult surveillance and lab testing

Adult control, ground application

v Current virus isolation/evidence of infectionin
multiple locations

Level 2/3/4 education program (general public &
provider community)

Active human/bird surveillance

Larval surveillance

Larval habitat source reduction

Larval control

Adult surveillance and lab testing

Adult control, ground application

Historical occurrences of EEE and WNV mean Suffolk County begins each season in Tier 1I.

If evidence of circulating pathogens are detected (positive mosquito pools, dead birds, animal or
human illness), the Commissioner of SCDHS petitions the Commissioner of NYSDOH for a
Health Threat determination. Receiving this moves the County into Tier I11. If evidence of viral
amplification continues, and it is clear that bridge vectors make the potential for transmission to
people possible (due to factors such as population, parity, and/or detection of virus), a qualitative
risk assessment is conducted that factors in historical patterns, current weather, seasona factors,
population density and expectations, and professional judgement regarding the overall risk of

disease and the potential to reduce that risk through an adulticide application. If, in the
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professional judgement of the Commissioner of SCDHS, the disease risk can be sufficiently

mitigated by insecticide use, then a Health Emergency application will be made.

These decisions are tempered by the County policy regarding minimization of pesticide use, and
by the understanding that unwarranted human and ecological exposure to pesticides should be
avoided (the general finding of minimal risk to people or the environment from the County’s

preferred adulticide agent, resmethrin, notwithstanding).
ES-3.8. Administration
Organization

SCV C works closely with SCDHS to ensure ongoing health related surveillance input for SCVC
decisions are made. SCDHS operates the ABDL at the Yaphank facility and is also responsible
for medical surveillance, environmental monitoring, community outreach and public education,
while the SCVC concentrates its efforts on mosquito control. An additional cooperative
relationship exists between SCVC and SCDHS and NY SDOH to alert the County of statewide

occurrences of WNV and EEE.

In the future, it is recommended that SCVC concentrate its resources on surveillance activities
that involve assessing the population density and distribution of larval and adult vectors, while
SCDHS continues to monitor and locate disease activity in mosquitoes and sentinel animals such
as birds. Mosquito population surveillance (New Jersey traps, larvae, complaints, special traps
set in problem areas) is intimately associated with the control operation and should be funded by
SCDPW and be primarily a SCVC responsibility. While both SCVC and the ABDL will
continue to be involved with mosquito survelllance, SCVC surveillance staff should be
organized as a work unit that collects and receives New Jersey trap collections, larval samples
from the SCVC crews, and conducts special larval and adult collections designed to manage the
control effort. The ABDL will employ more technically demanding sampling methods, such as

cold chain, which involves keeping specimens cold to prevent vira degradation.

In order to implement the recommendations of this Long-Term Plan, it is expected that
significant additional resources of both personnel and equipment will be approved by the County
to improve vector control practices in accordance with the findings of this study. SCDPW and
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SCDHS have prepared specific proposals detailing the number and titles of new personnel
required to implement this program. The actual creation and filling of these proposed positions,

however, is dependent upon the County budget process.

The ABDL presently operates using a combination of SCDHS and SCVC staff to conduct vira

and population surveillance. This practice creates a situation whereby the same staff members
collect information related to the control aspect of the program as well as information for the
disease aspect of the program. This results in programmatic competition for limited staff time.

The ABDL and SCV C both need increased resources, and especially staff, to implement the draft
management recommendations. Given the high priority of viral surveillance, resources are often
not available to provide data and analysis directly related to the control program. In addition, the
lines of supervision, control and budget are complex and not conducive to optima use of
resources. Under the proposed organization, the ABDL would be clearly tasked with viral

surveillance and would control al resources needed to conduct that work. This would allow
assignment of SCVC staff for activities critical to that unit, and relieve the ABDL of tasks more
directly related to the control program than to disease surveillance. When the ABDL identifies
vira activity, the information can be easily combined with that collected by SCVC to guide
response measures. In fact, increased and more sophisticated surveillance by SCVC on vector
populations should lead to a more targeted response to viral activity.

SCVC staff will manage its workload to allow it to assist with viral survelllance, if needed,
during the peak viral season (August and early September). However, peak vira season
historically has coincided with the times when the demands on SCVC staff associated with the
complexities involved in adulticide planning, permitting, and follow-up have also peaked. If this
seasonal pattern continues under the Long-Term Plan, it would limit SCVC's ability to provide
assistance. ABDL saffing levels should not be based on an assumption that SCVC staff will be
available for al peak viral surveillance workloads. During times of a declared public health
threat, all surveillance and control resources will be controlled by SCDHS, as outlined in the
County Charter. High priority viral sampling may have to take priority over other surveillance.
SCDHS will be required, of course, to continue to ensure that all aspects of the Long Term Plan

are complied with, to the maximum extent practical.
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In summary:

It makes organizational sense for SCVC to collect and manage the data it needs for its
day-to-day control operation.

It makes organizational sense for SCDHS to survey for human pathogens.

Most of SCVC's effort is preventative and conducted based on the abundance and
distribution of vectors, rather than in direct response to pathogens, and so is conducted

prior to and independent of the detection of pathogens.

SCVC's sampling needs are directed mostly toward those areas where mosquitoes are
most abundant, while the ABDL is most concerned with determining where pathogens

may be present.
Vector sampling is time-critical, in that daily control decisions depend on it.

The samples collected for monitoring purposes by SCVC do not require being kept in
cold storage after collection, as those collected by the ABDL for viral detection do.

A division of labor between the sampling programs alows each one to operate in a

manner that optimizes its efforts.

The current level of coordination between the ABDL and SCVC regarding adulticide decisions
when there is no declared health threat appears adequate. The standard e mail notices for the
adulticide operations should include a brief description of the surveillance indicators for the
operation, a practice that has begun this season. During a declared health threat, adulticide
decisions are controlled by SCDHS as required by the County Charter. It has been standard
practice at these times for SCDHS to delegate control decisions based on mosquito population
levels to the SCVC Superintendent. Decisions regarding applications in direct response to vira
findings and human disease risk have been made by SCDHS, with technical input from SCVC.

The County currently has a capital project in progress to upgrade SCVC facilities and the ABDL.
Upgrading the laboratory will provide it with the BSL-3 certification required to become fully
autonomous. Obtaining this certification would alow samples to be processed in-house,
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decreasing the amount of time required to obtained results significantly. The BSL-3 certification
would aso provide the ABDL with the ability to test samples for all types of mosguito-borne
viruses, such as EEE. Under the current scenario, sending samples to Albany is a necessity
because the state laboratory tests for al types of mosquito-borne viruses, such as EEE and St
Louis Encephalitis, while the Tagman and RAMP methods only detect WNV. Testing for all
types of mosquito-borne viruses ensures that field detection systems and laboratory detection
systems are working, and that unexpected arboviruses do not pass unnoticed. SCVC and the
ABDL should share lab facilities, wherever these facilities ultimately are built, to avoid

duplication and facilitate coordination.
Professional Education

Continuing education provides professional staff with the opportunity to gather information on
current and novel mosguito control techniques. Professional education for mosquito control

workers includes:
pesticide training programs
short courses in mosquito control
“Right to Know” training for hazardous substances
attendance at state, regional and national mosquito control conferences

Pesticide applicators are required to acquire 18 hours of continuing education every three years
in order to maintain licensing. Formal courses offered in the immediate area that would be of
value to SCVC and ABDL personnel include species identification short courses taught at both
Rutgers and Cornell. Travel restrictions make attendance at these courses difficult. Although
Cornell is located in-state, the distance from the County means overnight stays are a necessity.
The Rutgers courses can be commuted to, but constitute out-of-state travel, which is currently

restricted by County policy.

Specifically, the productivity of SCVC staff and the existing mosquito control program would
benefit by alowing additional travel. Two regional meetings should be attended by two
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additional professional staff, such as an entomologist and biologist. There should be regular
participation in additional regional (Northeastern Mosquito Control Association, Mid-Atlantic
Mosquito Control Association, and New Jersey Mosquito Control Association, as examples) and
national meetings (CDC annual WNV conference, AMCA national and Washington meetings,
and the Society of Vector Ecologists, as examples) by the Superintendent. Suffolk County
should aso participate in the Associated Executives of Mosguito Control in New Jersey, an
organization of superintendents and other key mosquito control officials that meets on a monthly
basis. The Associated Executives provides aforum for officials with similar issues and problems
to share information. It helps prevent “re-inventing the wheel” by more than one agency, saving
time and money for al concerned. Technica staff should aso attend professional training
offered a Rutgers and/or Cornell in mosguito biology and identification to improve their
mosquito identification and sampling skills. Such training will be especialy vauable for field
technicians responsible for retrieving traps from distant locations, such as the north shore, and

utilizing proposed identification stations.
ES-3.9 Adaptive Management

The Long-Term Plan is not intended to be static. This is for two basic reasons. One is that
changes in disease occurrence, technology, or conditions may require adaptations to the Plan as
currently envisioned. It may be that the basic direction described here is till the means by which
the County wishes to achieve its ends, but exact methods need refining. If that is the case, the

Plan does not need to be entirely reworked, but merely massaged to account for the changes.

Secondly, some parts of the Plan forthrightly express that necessary information to complete the
planning process was not yet available, or could not be compiled at this time. As that
information becomes available, changes in or more complete descriptions of plans will be

constructed.
The mechanisms by which the Long- Term Plan can be amended include:

Changes referenced in the Annual Plan of Work. Each Plan of Work will be required,
in order to meet SEQRA requirements, to comply with conditions and thresholds set
in the Long-Term Plan. This does not prevent minor changes to the Long-Term Plan
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from being introduced through the Annual Plans of Work. Each Annual Plan of
Work will be apperded to the Long-Term Plan to make that mode of change explicit.

The Wetlands Annual Strategy Plan. This plan will advance the broad plans outlined
in the Wetlands Management Plan through particular project designs and plans. This
document was also identified as a means for adjusting the overall Goals and
Objectives of the Wetlands Management Plan. Each Wetlands Annua Strategy Plan
will be appended to the Long-Term Plan.

The triennial Long-Term Plan update. This report also provides a mechanism for
adjusting plan Goals and Objectives, and determining if adjustments need to be made

to specific areas of the Plan. Each one will also be appended to the Long-Term Plan.

All three of these reports will be reviewed by the Steering Committee, and submitted to the
Legidlature for approval. This ensures that necessary adjustments to the Plan are incorporated in
the same open and public process that produced the Long-Term Plan, and that adequate review is
undertaken prior to adoption of any consequential change.
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ES-4. Potential Impacts of the Long-Term Plan, and Mitigation of the Potential I mpacts

The following section summarizes the potential impacts found for the actions associated with the
Long-Term Plan, described immediately above (in brief), and also presents mitigations for the
potential impacts. Certain details have been omitted, for brevity’s sake. The full impact
assessment can be found in the main body of the DGEIS (in Section 7).

ES4.1 Potential Impacts Associated with Public Education and Outreach, and their
Mitigation

Potential Impacts

The effects of the public education and outreach programs are are positive. People who are not
exposed to mosquitoes cannot be negatively impacted by them. It appears Cx. pipiens, the house
mosquito, can be significantly controlled by homeowner actions, and, as the mosquito tends not
to travel far, the benefits of household water management are experienced by those who conduct
it. Cx. pipiens is an essential element in the propagation of WNV, if not the principal luman
vector. This means there are opportunities to decrease human health risks through the education

programs.

Avoidance of mosguitoes, and the use of DEET when exposed to mosguito conditions, appears
to provide protection from mosquito-borne disease (NYSDOH, 2001a). However, in some
situations, avoidance of mosguitoes requires severe limitations on outside activities. Although
most mosquitoes are not active during the day, Oc. sollicitans (the salt marsh mosquito) is avery
aggressive day biter when disturbed from daytime resting places (often in lawns or open fields).
Therefore, if abrood of Oc. sollicitans has invaded a neighborhood, there may be times when it

is not possible to have peaceful enjoyment of one's yard.

The compound DEET (N,N-diethyl- m-toluamide) was first registered as an insect repellent in
1957. It is used to repel biting insects, such as mosquitoes, ticks and flies (USEPA, 20044), by
interfering with the insect’s ability to sense or locate animals to feed on. DEET can be used in
homes, applied directly on the skin and clothing, and can be used to protect animals (such as

dogs, cats and horses). The percentage of DEET in products can vary, ranging from about five to
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100 percent (USEPA, 1998a). It is remarkably effective and studies have shown consistent
abilities to allow people to share space with mosquitoes seeking blood meals and yet avoid
nearly al bites (Fradin and Day, 2002).

Up to 20 percent of a dermal application of DEET can be absorbed through the skin (USEPA,
19984). It is generally eliminated through urine within several hours, and does not accumulate
(Qiu et a., 1998). Use of sunscreens with added DEET enhances absorption (NY SDOH,
2001b).

There have been some reports of seizures in children using DEET products (Oransky et al.,
1989). The number of cases of effects appears to be quite small, given broad estimates of 50 to
100 million users each year. USEPA (1998a) concluded that although DEET was implicated in
certain seizure cases, insufficient evidence existed to mnclude that DEET caused the seizures.
Nonetheless, USEPA suggested it is prudent to exercise caution in the use of DEET directly on
the skin. There are some indications that long-term use may have some negative effects,
although these reports are either from animal studies or anecdotal. Studies of synergistic effects
of DEET with other chemicals (from Gulf War Syndrome research) are not conclusive (Gillette
and Bloomquist, 2003).

The US Army has found it difficult to ensure that soldiers use DEET as ordered. Compliance
rates, even when under orders, have been low as 50 percent. Aesthetic problems, including the
feel of the repellent on the skin and its odor, are cited (as well as fears associated with some of
the concerns raised above). The Army is now developing its own alternative to DEET (Debboun
and Klun, 2005).

Some repellents are said to be “just as good” as DEET. Most do not measure up in independent
research (Fradin and Day, 2002). Some that have fared well include:

BiteBlocker (a botanical product) (Fradin and Day, 2002)

Picaridin (a European repellent) (recently receiving approval as effective in New York
State)

Oil of Eucalyptus (a botanical aso recently receiving approval as an effective repellent)
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Citronella has been found to be very effective, despite word of mouth to the contrary (Fradin and
Day, 2002). It may be that reactions between an individual’s skin/skin chemicals/other applied
soaps, perfumes, etc., result in particular combinations that serve to repel mosguitoes. This may
account for products that have fierce loyalties, but test poorly. However, for citronella, Health
Canada has raised concerns regarding potential negative impacts to people from use of the
material on the skin (Health Canada, 2004). Overall, NYSDOH still recommends the use of
DEET (NYSDOH, 2001b).

Public education and outreach associated with current operations appear to reduce impacts
associated with mosquito-borne disease, abeit in ways that cannot be quantified. Work in
Canada did find significant reductions in WNV risks when residents used two of three personal
protection steps (avoiding mosquitoes, wearing long-sleeved shirts and long pants, and applying
repellent) (Loeb et al., 2005). However, general compliance rates for such advisories have not
been well determined. Some surveys in Louisiana suggest that decision making regarding
personal protection is complex, formed by sociological issues as well as scientific and technical
education on disease transmission (Zielinski-Gutierrez, 2002). Nonetheless, the outreach
program may reduce impacts associated with pesticides applications if various guidances are
heeded.

Mitigation

Although it is not clear that any health impacts result from the use of DEET, the County will
echo the NY SDEC position and urge the public to use caution when applying DEET to skin.
Most importantly, the public will be reminded that label directions must be followed. Any
potential impacts associated with DEET use are mitigated by reductions in disease risk

associated with its effective deterrence of mosquito bites.

The County will also seek to mitigate potential impacts to those areas that commonly receive one
(or more) Vector Control adulticide application in a season. Targeted outreach will stress the
importance of avoiding exposure to mosguitoes, and in taking mitigating steps if exposure cannot
be avoided. The Commissioner of SCDHS will also craft an advisory detailing the means that
SCDHS recommends (or suggests) to minimize risks for potential impacts from exposure to
adulticides.
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ES-4.2 Potential Impacts Associated with Surveillance, and their Mitigation
Potential Impacts

Surveillance is central to treatment decisions. It determines the initial, potentia need for
treatment, bounds the areas of concern, and provides the input to form the justification for or

against the application of pesticides (or other actions to control mosquito populations).

Such surveillance is essential to the practice of IPM. IPM requires that treatments be
commensurate with the problem. Without accurate surveillance, there is no means of
determining the scope of the problem, and therefore no means of determining what treatment is
best. Because of this central role in grounding the entire process, surveillance must be viewed as

an entirely favorable process.

The current approach reduces impacts associated with mosquito-borne disease by allowing
prophylactic measures to be taken prior to any disease incidence. It also reduces disease risk by
limiting vector populations by determining where incipient mosquito problems may be brewing.
Good surveillance reduces the use of adulticides by allowing problems to be addressed more
appropriately and earlier. An argument could be presented that surveillance, by identifying
problems, causes more pesticide use since otherwise the problem might never have been
detected. However, mosquito problems are generaly defined by the presence of people.
Therefore, surveillance identifies problems using scientific techniques, problems that eventually
would be identified through complaint calls from the affected population. Essentidly,
surveillance drives IPM. The accepted principle of IPM is intervention should be appropriate

and early, rather than late.

Efficacy testing will be implemented (both for larvicides and adulticides). Although adulticide
efficacy testing is a goa of current operations, the press of limited resources means it is often

foregone. Efficacy testing will be a higher priority issue under the Long-Term Plan.

Disease surveillance will also be improved from current methods. There will be changes in EEE
monitoring, in response to reconsideration of the dynamics of that disease, including
reassessment of potential amplification loci. It appears likely that dead birds will no longer be as

useful as WNV surveillance tools; a major issue for the program will be to determine if another
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indirect measurement of virus presence can be developed, or whether CDC trapping needs to be
increased to meet new surveillance demands. The development of in-house virus testing will
continue through the proposed BSL-3 laboratory project; until that is implemented, faster turn
around times will be used through NYSDOH to increase the information value of the pool
testing.

Staffing for surveillance for both SCVC and the ABDL will be increased, and the division of
authority more clearly defined in the laboratory facilities, to alow for efficient gathering and
processing of both population and disease information. Data management will also be improved,
especialy through GIS. Public dissemination of much of the information generated in these

programs will also be increased, to justify the program and its control decisions more clearly.

Although this effort will require the commitment of additional resources by the County,
including a substantial capital investment for a new, specialized laboratory (the added value to
the information used for decision making justifies the cost). Current decision making is done in
accord with NYSDOH and CDC guidance, but sometimes relies on qualitative information, or
data that is a little older than would be preferred. This requires the professionals within SCDHS
and SCVC to exercise their experience and judgment in order to make the best possible
decisions. Better surveillance can make the quality of the information better, and so ensure that
the professionals have the best possible means of making the best possible decisions for what

may be crucia public health situations for the residents of the County.

The Long-Term Plan surveillance program should provide the means of reducing mosguito-
borne disease impacts from the current, relatively low risk. Improved surveillance may reduce
pesticide usage dlightly, although that is difficult to forecast. In the case of EEE situations, more
complete surveillance may actualy lead to more pesticide use, to prevent the disease from
impacting public health. Replacing ditch maintenance with a more complete, progressive water
management option should mean that surveillance will have, insofar as t promotes effective

progressive water management, certain positive environmental effects.
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Mitigation

Surveillance will cost money and effort, and require minor expenditures of energy. Changes
proposed by the Long-Term Plan are incremental from current evels, however. These are al
mitigated by the immense benefits brought to a program making decisions on the basis of

scientifically collected information.
ES-4.3 Potential Impacts Associated with Sour ce Reduction, and their Mitigation
Potential Impacts

Benefits to source reduction efforts in water management structures are fairly clear, as Cx.
pipiens is the primary zoonotic vector of WNV, and uses these habitats to breed in. Recharge
basins also support other fresh water mosquitoes. Human discomfort, at a minimum, can be
decreased by controlling mosguitoes in these habitats and if bridge vectors are produced, control
efforts can reduce risks to human health.

The need for expanded treatment of storm water systems, documented nationwide (see Metzger
et d., 2002), was proven through the surveys of such systems discussed in Section 6, above.

Storm water system managers are well aware of the need to conduct maintenance on the systems
(Brzozowski, 2004), which commonly includes regular cleaning of the catch basins and
regarding or recharge basins. However, asis often the case, maintenance is often deferred due to
short-term budgetary concerns despite calculations showing later actions result in higher costs
(Reese and Predler, 2005).

Impacts associated with the use of larvicides in general, and methoprene in particular, are

discussed below. Impacts associated with the use of biocontrols are discussed below.

Tires are replacing tree holes as a preferred breeding environment for certain mosquitoes. Tires
always have a “down” side in which water can collect, and are impervious, so that the collected
water must evaporate to remove potential habitat. The mosquitoes using tires to breed in include
some of the more aggressive human biting species, such as Ochlerotatus japonicus and
Ochlerotatus triseriatus. Both are known vectors of WNV. Oc. triseriatus is also known as a

vector of La Crosse virus, athough that encephalitis is not found in Suffolk County. Oc.
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triseriatus transmits La Crosse virus vertically, that is from mother to daughter. Especidly
severe outbreaks tend to cluster, which suggests that a particularly virulent strain may be
transmitted through generations at alocal breeding point, such as a small tire dump (Kitron et al.,
1997).

Benefits from the augmented source control program of the Long-Term Plan are likely to exceed
those associated with the current program. There is a discernable cost, especially associated with
the expansion of the catch basin program. This will require additional staff to conduct the same
kind of work. However, by increasing geographical coverage of the catch basin program, the
areas where Culex mosquitoes are controlled may be expanded. Illness from WNV has been
experienced in areas of Suffolk County where only Culex are present in large numbers; this
suggests local sources for the mosguitoes, and, in some of these areas, the current criteria for
catch basin treatments are not met. Although there is no proof that catch basin breeding results
in more disease, Los Angeles (for one) found an extraordinary correlation between elimination of
Culex breeding in storm water systems, and reductions in local cases of WNV (Kluh et al., 2005)
(but Los Angeles also appears to have different Culex species acting as vectors for the disease).
Benefits from this proposed plan of action include potential reductions in mosquito-borne disease
impacts, such as reducing the potential for La Crosse virus to become established locally, and
particularly reducing risks associated with WNV. Improved catch basin and recharge basin
maintenance by the responsible parties could result in less use of larvicides in those
environments. Potentially, improved source reduction could also limit the need for adulticide
applications to control WNYV risks. Potential impacts include the wastes that may need disposal

due to increased stormwater system maintenance. These sediments are growing more difficult to
properly dispose, as the redlization that they may be enriched in hydrocarbons and metals is
limiting beneficial reuse possibilities, and landfills are now few in number in Suffolk County.

Collected tires, too, are a growing waste management problem, as disposal in New York is not

allowed (they must be recycled, and are not supposed to be incinerated or landfilled).
Mitigation

The Long-Term Plan proposes to make a large increase in the scope of catch basin sampling.

Catch basins clearly support the breeding of Culex spp. mosguitoes, which have been implicated
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as the primary vector for WNV in the US. Currently the County monitors catch basins if they
are in an area with a high water table. The Long-Term Plan, on the basis of information
collected as part of the Plan development, cals for much more effort to monitor catch basins.
This will require significant expenditures of personnel effort, with associated monetary costs.
These should be mitigated by reductions in disease risk if additional Culex breeding locations are
identified and treated.

Collection of littered tires can cause a waste management problem, and the maintenance of
stormwater structures can also generate some-what problematic materials. The scope of these
problems, in light of waste management as a whole County-wide, is not great. The impact of
problems associated with these waste streams is mitigated by the potential for improved
mosquito management, and especially in the reductions of risks to human health.

ES-4.4 Potential Impacts Associated with Water Management, and their Mitigation
Potential Impacts

There are approximately 17,000 acres of vegetated tidal wetlands in Suffolk County. There are
another 18,000 acres of regulated fresh water wetlands. The impact analysis in the DGEIS
proper (Section 7) focuses on 22 different marshes in the County, as specific examples from
which generic analyses ere made. The 22 marshes consist of 21 Primary Study Areas (PSAS),
plus the OMWM demonstration sites at Wertheim National Wildlife Refuge. In the interest of
brevity, and absent the background descriptions of the 22 sites that set the particular analyses in

perspective, a more general discussion will be followed here.

Modern mosguito management is guided by the principles of IPM. The tenets of IPM call for
actions to be consonant with the threat, and appropriate for the degree of cntrol desired. In
most instances, IPM finds that control of a problem nearest to the beginning of the problem is the
most effective means of control. This is generaly called source reduction, and implies that
addressing the source of the problem may limit impacts both spatially and temporally. Source
reduction proceeds in two ways. Oneis control of limited problems with immediate causes, such
as assisting a homeowner to eliminate standing water in the vicinity of a house. The second is
water management to eliminate larval habitat (Rose, 2001).
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Mosquitoes have a life cycle with two distinct parts. They spend their adult lives as air-borne
winged insects. As larvag, they live in aquatic settings (Clements, 1992). Shallow, temporary,
still water is favored habitat for many species for several reasons. One is that larval mosguitoes
do not have gills, and so need to breathe air. Shallow environments provide access to the surface
for oxygen needs and to the bottom for cover and foraging. Temporary waters reduce the
number of predators, which allows mosquitoes to avoid diverting resources towards defense
mechanisms. Still waters allow for connection of siphons to through the surface film to access

the atmosphere for breathing.

Wetlands, once scorned ard unvalued, have become prized regions in the 21% Century. Thisis
due to their ecological and human resource values. Most derive from their geographical position
a the interface between land and water (Teal and Teal, 1969). Persistent water solves many
biological problems associated with life on land, and inputs of land-derived chemicals into water
addresses issues caused by dilution and flow. The interface physically serves as a barrier for
erosive and flooding impacts of water to land, and also serves as a means of dispersing many

effects that the land can cause to areas of water.

Mosquitoes have caused and still cause sickness and misery for people. It was recognized
around 1900 that mosquitoes were the vector for important human diseases such as yellow fever
and malaria (Spielman and D’ Antonio, 2001). It was aso known that mosquitoes are relatively
concentrated as larvae, and much more dispersed as adults. These facts, together with the
relatively low value placed on wetlands, gave license for mass aterations of these habitats in the
name of mosquito control in the early 20" Century. Wetlands were filled, drained, and ditched
to reduce mosquito populations by eliminating habitat that could support larvae, and aso to
create land areas that had greater perceived value (Richards, 1938).

Mosquitoes still can impact the lives of most people living in Suffolk County, by threatening
health and well-being. The risk of suffering these impacts is, on the whole, less in the first
decade of the 21% Century than 100 years earlier, as arboviruses, while still sometimes deadly,
kill fewer people than formerly died from mosquito-borne disease (Gubler, 2001), and
pestiferous biting populations have been reduced (Campbell et a., 2005). Nonetheless, mosquito

control principles still recognize that it is easier and more efficient to control mosquitoes as
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larvae. A magor change is the recognition of the value of wetlands, and so modern, progressive
water management intends to enhance ecological values of the wetlands being manipulated
instead of ignoring these values (Wolfe, 1996).

SCVC is responsible for wetlands management in three distinct environments. It has
responsibilities for a variety of non-maosquito control structures and conditions, such as culverts,
dikes, and dredge spoil disposal areas. SCV C has responsibilities for these areas because it is the
major wetlands management agency in County government. SCVC is responsible for addressing
flooding, drainage, and habitat issues associated with these areas, and to ensure that these areas

do not constitute major mosquito breeding problems.

The second environment where SCVC has responsibilities is the marshes where grid ditching
occurred. This legacy from past practices covers over 95 percent of all the coastal marshes in the

County. The grid ditched areas often need continuing management to:
1. reduce mosquito impacts to people; and
2. ensure the marshes are healthy, productive, and retain desired functionalities.

These responsibilities are often carried out on property owned and managed by entities other
than the County, and under regimens of regulations established not necessarily to properly

manage the marshes, but rather to protect them from damage.

Finally, there are marshes where SCVC does not act. Sometimes this is by self-imposed choice,
and sometimes this is by fiat. Some of the restrictions are not complete restrictions on all
actions, but only to a subset of the activities undertaken by SCVC, such as prohibitions on

maintaining the grid ditch network at a particular marsh.

As part of the Long-Term Plan, Suffolk County has established a mechanism by which an
overarching management program will be established for the County. Through the Steering
Committee for the Wetlands Management Plan implementation, the County will develop a
management plan that ensures the natural resources, functions, and values of the County’s
marshes are preserved, and enhanced where such improvements are required. As part of this

effort, management of County marshes for the purposes of mosguito management will be closely
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reviewed, and projects will only be implemented where natural resource values will not be
degraded. The Wetlands Management Plan was crafted so as to ensure these results ensue from

management activities under the Long-Term Plan.

Water management relies on two different techniques to reduce larval populations. One is to
physically reduce breeding habitat. The second is to employ biological controls on larvae —
predominantly, having marsh fish feed on the &rvae before they can develop. The latter, if
proper fish habitat can be maintained, appears to be more effective as a long-term control
measure than the first (Dale and Hulsman, 1990).

Two general approaches to water management are customary in the northeast US. One is called
standard water management. This is the installation of ditches, and subsequent maintenance of
the ditch network. At this time, there is little need or desire to continue installing grid ditch
networks, and so standard water management is the maintenance of the grid ditch legacy
(Ferrigno and Jobbins, 1968).

Ditches were installed with steep sides, typically up to three feet deep and two to eight feet wide
(Dale and Hulsman, 1990). On Long Island, three to four feet was the most common width
(Taylor, 1938). Distances between ditches were commonly 100 to 300 feet. Soil permeability
was supposed to determine the selected width, with less permeable soils requiring closer ditching
(Dale and Hulsman, 1990). Ditching was intended to reduce mosquito breeding by draining
standing water on the marshes (Dreyer and Niering, 1995), and also by allowing fish access to
breeding areas (Richards, 1938); ditching may also reduce oviposition sites by reducing the area

of the marsh where damp soils can be found (Dale and Hulsman, 1990).

The effectiveness of ditching as a mosquito reduction technique has been disputed (Nixon, 1982;
Daiber, 1986), although most accounts agree that the combination of marsh filling and ditch
construction in the early 20" Century did suppress mosquito populations sufficiently to allow for
much greater development in many shoreline areas. This was particularly noted for the south
shore of Long Island (Taylor, 1938).
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The overall impact of this ditching on the condition and hedth of salt marshes has been the
subject of acrimonious disputes. Generaly, ditching is said to have changed marshes in four

ways (which sometimes intersect and overlap). They are:
1. reductionsin the amount of mosquito breeding;
2. dterations of the salt water table found in the marsh peats
3. vegetation distribution changes
4. changesin use of the marsh by important species or species guilds
(Cashin Associates, 2004a)

The strength of opinions offered on both sides (e.g., Bourn and Cottam, 1950; Provog, 1977)
suggests that the impacts do occur, but are not equally as great everywhere because of mitigating
factors associated with particular marsh settings and ecologies (although see Nixon, 1980, who

characterized the disputes as being supported by predispositions to find or not find impacts).

Ditching, as originaly conceived, was intended to ater the hydrology of the marsh. There is
some disagreement even about this. For the south shore of Long Island, for example, it was
suggested that ditches do not “drain” the marsh, but instead relocate water from the marsh
surface to the ditches (Taylor, 1938). This presumably addresses the low tidal range and
persistence of water in the ditches of these marshes. In other settings, where greater tidal ranges
mean the ditches often dry during low tides, it seems supportable to discuss ditches draining

away water from the marsh (Dale and Hulsman, 1990).

Most of the observed impacts of (or impacts attributed to) ditching stem from water table
differences. Loss of surface water, for example, results in loss of habitat for muskrats (Bourn
and Cottam, 1950) and diminished water fowl use of the marsh (Clarke et al., 1984). Other
birds, for complex reasons, may not find the habitat as amenable, as was suggested for sharp-
tailed sparrows (Post and Greenlaw, 1975). Changes in the water table may promote different
vegetation on the marsh. Woody, upland-type vegetation are often found out on the marsh after
ditch installation (Miller and Egler, 1950), and Phragmites invasion is believed to be fostered by
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ditching (Bart and Hartman, 2002). Phragmites colonization after ditching may be supported by
drying out of the marsh in general, or it may be that Phragmites first colonizes drier areas along
the ditches, and then spreads into the interior of panels, although the water table there is no lower
or fresher than it was pre-ditching. There is ample evidence that Phragmites propagation by
runner does not require the drier, less salty conditions that seed germination needs (Warren et al.,
2001). Thedrier area along the ditch may be from drainage, or from the establishment of a berm
along the ditch edge from poor spoils placement or the hypothetical settling out of particles as
the tide wells up out of the ditch.

Ditching seems to have fostered S. patens expansion in some areas (Redfield, 1972). At Gilgo,
an unditched area has a measurably higher S patens to S. alterniflora area ratio than a ditched
areadid (Merriam, 1974). On Long Island’ s south shore, where many of the marshes are “green
lawns’ of S patens, ditching has been cited as a primary cause (Taylor, 1938). However, an
analytical study of Long Island’s marshes found that, 30 or more years after ditching, the
proportion of low marsh had increased at the expense of high marsh. The calculation was
admittedly skewed by the filling of marshes, which was assumed to reduce the acreage of high
marsh more than low marsh (O’ Connor and Terry, 1972). Since the distinction between S.
alterniflora zones and S patens zones is generaly established by the frequency of daily
inundations (S. alterniflora can overcome the constant root zone anoxia that results from
constant flooding) (Witje and Gallagher, 1996a; Witje and Gallagher, 1996b), and not by salinity
differences (Pennings and Bertness, 1999), unless the installation of ditches caused changes in
tidal inundation on top of the marsh by affecting the tidal prism, reports that ditching increased

either high marsh or low marsh areas are not easy to explain.

In some areas, ditches may expand low marsh vegetation (S. alterniflora) by providing for higher
sainity water deeper into the marsh, promoting waterlogged soils near the ditch sides (Miller and
Egler, 1950). Another reason given for this impact is that ditches increase tidal penetration into
and on top of the marsh (Kennish, 2001) (see just below). There may be other reasons than
ditches for increases in S. alterniflora acreage, as there is some evidence that nutrient additions
alow it to outcompete S patens and therefore expand its range without further tidal inundation
(Bertness et al., 2002).
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Sometimes it has been asserted that ditching affects the tidal inundation of the marsh. It has been
suggested that ditches absorb more of the tidal prism by increasing the depth below the marsh
surface (Collins et al., 1986). This seems unlikely, given the immense volume of tida

inundations compared to the total volume found in the ditches.

Sat marshes, through marsh surface plant-sediment reactions, are often credited with water
trestment capabilities. The accumulation of sediment in marshes generally indicates that
nutrients and particle-associated contaminants will also accumulate in a marsh (Nixon, 1980).
However, the effectiveness of the removal of contaminants and sequestration of various
substances depends on various attributes of the marsh. Very roughly speaking, younger marshes
that have more restricted connections to an estuary appear to accumulate materials more than
older marshes with better estuarine connections (Valielaet al., 2000).

It should be understood that the greatest source of water to the surface of the marsh is tidd
inundation. Therefore, the water most often treated by the marsh will be estuarine. This does
not mean that salt marshes do not filter land-generated contaminants. This function is often
listed as an important attribute of salt marshes. This concept seems to have been developed by
considering how a constructed wastewater wetland works, in that it treats water flowing from the
upland area towards the downslope area (Zdragas et al., 2002). However, especially on Long
Idand where nearly one-half of al ground water discharges as submarine flows, and run-off
comprises at most only about five percent of stream flows (Buxton and Smolensky, 1999),
recycling of off-shore estuarine water up onto the marsh is likely to be the most prevalent, albeit
indirect, mechanism for salt marsh treatments of pollutants in some flows (see Montague et a.,
1987). Ditches may reduce the time water spends on the reactive marsh surface, and so result in
a decrease of the absorption of materials by the marsh. However, this can also be seen as
beneficial, if the marsh is also serving as a positive exporter of valuable carbon, nutrients, and
other needed materia to the estuarine ecosystem (Odum et al., 1979; Odum, 2000). There is no
direct evidence, especially on Long Island, that ditches by themselves serve as pathways for
land-based pollutants to reach the estuary through some mechanism that short-circuits the

treatment of storm water run-off.
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In some instances, storm water management systems have been designed so as to discharge
directly to the marsh, or to ditches in the marsh. Generally, such connections are targeted for
remediation through the USEPA Phese Il storm water planning process (NY SDEC, 2001),
although in some instances, as in Mastic Beach, it is difficult to determine what alternatives

might exist.

Adding ditches to the marsh increases the perimeter areas of the marsh. In many cases, these
kinds of “edge’ habitats are valued, because they increase exchange between two different
ecotones. For estuarine fish, for example, ditches (and other marsh channels) increase access to
the productivity of the marsh (Whalley and Minello, 2002), and so would be habitat

enhancements if the water quality in them is adequate.

The aesthetics of ditching are usually judged to be inferior. Salt marshes are generally perceived
as being part of the natural, wilder world surrounding Long Island suburbia. The preserce of
geometrical structures across such environments is an unacceptable reminder of their managed

nature to many people.

In addition, the County aso has the choice of not atering a marsh, and allowing natural
processes to proceed in that environment. For many, this is considered to be the course of least
impacts. Norrintervention in natural systems is often judged to potentialy provide the most
environmental benefits to the affected system. However, since Suffolk County’s marshes are
aready managed systems, and since natural marsh systems produce mosquitoes, it is not aways
the choice of least impacts. Still, reversion is to be considered the presumptive interim action for
County marshes, until long-term restoration management plans can be devised for each one, or

unless conditions dictate otherwise.

Allowing natural processes to control the future of the marsh, so that the ditches will infill and so
disappear (often referred to as marsh reversion), is intended to restore pre-ditching hydrology
and vegetation. This is aso seen as a no action management course, because it proceeds by
passively allowing the marsh to return to its natural state. Philosophically, many believe that
nortintervention in natural systems allows for the greatest amount of environmental benefits to

accrue. This is an important element in how NPS manages its properties, for example. In a
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sense, reversion is the absence of active water management. Although thisis a passive action, it

has the potential to cause great changes to the existing status of the marsh.

Reversion is intended to minimize the effects of previous ditching activities on the marsh — both
positive and negative, as not all aspects of a ditched marsh are perceived as being negative. The
success of reversion as a restoration technique is dependent on the pace and kinds of natural
processes at work in the particular marsh. In some settings, ditches seem to maintain themselves.
Channels of a marsh in Barnstable, Massachusetts, were stable for over 100 years (Redfield,
1972). This may be generdly true for ditches (Dale and Hulsman, 1990), especialy if the
correct length for a particular tidal regime was constructed (e.g., a maximum of a quarter-mile
for Long Island’ s south shore) (Taylor, 1938). There are genera reasons why salt marshes tend
not to erode into surrounding waterbodies:

high biomass of root materials per unit area

large amounts of plant litter on the sediment surface

relatively coarse particle sizes when compared to other wetland environments
(Odum, 1988)

Greater amounts of peat seem to correlate with particular marshes' resistance to erosion (Frey
and Basan, 1985).

However, ditches often seem to widen in some marshes, especially at the ditch mouth, and this
has been noted to occur at many Long Island marshes, according to comparisons of historical and
current aerial photographs (Cashin Associates, 2006d). This may be due to natural processes
working to create typical marsh channel morphologies in the ditch (Pethick, 1992). The steep-
sded shape of the ditches can become more bowl-like, in many instances (Miller and Egler,
1950). In some instance, ditches even erode headward, due to storm water runoff causing
erosion (Mariani et al., 2003; Odum €t al., 1979).
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However, in many instances, parts of the ditch network infill. This can be caused by:
siltier soils (Kuenzler and Marshall, 1973)
shoreline drift filling the mouth of the ditch (Carlson et a., 1990)

slumping in of the ditch sides (Lathrop et al., 2000), particularly because of rain
storms at low tide (Pomeroy and Imberger, 1981)

ice erosion (Teal, 1986)

design flaws (primarily ditches being too long for the tidal regime, so that water flows

are not sufficient to remove any accumulating sediment) (Taylor, 1938)
plants bridging the ditch and then trapping sediments (Daiber, 1986)
sediment collection from the marsh (Redfield, 1972)

the general nature of the ditched marsh system (Bourn and Cottam, 1950; Miller and
Egler, 1950)

Filling or collapsing ditches are cited as a reason for maintaining or reconstructing the ditches as
a water management technique. Ditch maintenance is the only kind of water management
explicitly allowed under New York State Tidal Wetlands regulations (6 NYCRR Part 661). For

that reason, SCV C has relied on ditch maintenance as its primary means of water management.

Allowing natural processes to determine the management of the marsh may not be optima for
every marsh. The presence of ditches in aimost all parts of the County’s marsh system means
that the environment has already been altered, and it is unclear that allowing natural processes to
occur will result in remediated, good functioning salt marshes, especialy on a time scae
acceptable to people, in al instances. In addition, it is generally thought that most natural salt
marshes will produce large numbers of mosguitoes, although the truth of this assertion is difficult
to prove. Chapman (1974) asserted that “wild” salt marshes produce tremendous numbers of
mosquitoes, and evidence from before the advent of large-scale ditching indicates that salt

marshes on the East Coast generated so many pestiferous mosqguitoes as to make their generad

Cashin Associates, PC ES106



Suffolk County Vector Control and Wetlands Management Long-Term Plan
Draft Generic Environmental Impact Statement May 3, 2006

surroundings uninhabitable (Daiber, 1986). Anecdotal information from times over the past half-
century in Suffolk or Nassau Counties when ditch maintenance slacked suggests that mosquito
breeding increased markedly then, too (mosquito problems may have been checked by additional
pesticide use, however). The Wetlands Management Plan is based on the concept that mosquito
reduction can be desirable, although not necessarily under al conditions. The genera rule
suggests that natural processes should be judiciously used as a long-term management selection,
based on the distinctive hydrology, morphology, water chemistry, physical settings and
surroundings, and substrate properties associated with each marsh. Better candidates may
include those marshes where natural processes have often been alowed to be the dominant
management means aready, and the state of the marsh reflects robust health and a thriving
ecosystem. However, in the short-term, especially when carefully monitored, reversion may be
the most appropriate interim management choice. It is the choice that can most easily be
“undone” (by selecting an active marsh management means). Active marsh management

techniques can not necessarily be undone, if desired.

Changes in the overal hydrology of the marsh are anticipated with marsh reverson. These can
result in some potential negative impacts. During the design phases of the Wertheim OMWM

project, State regulators often raised the issue of drowning the marsh by retaining water on it.

Phragmites prefers fresher conditions for seed sprouting as compared to other tidal vegetation,
and ditches may enhance higher salinity conditions (Havens et al., 2003), and so allowing ditches
to infill could create a fresher marsh, one more suitable for Phragmites. The aesthetic impact of
ditches would continue for at least several years. It is dso possible that the entire length of a

ditch will not completely infill naturally over time.

Factors that support successful use of natural processes as a management tool include:

historical marsh health in the absence of ditch maintenance

large tidal exchange rates, fostered by some combination of a large tidal range, a
good estuarine connection, few barriers to internal water flows, and/or an extensive

natural creek system

infilling ditches from upland ends (potentially eroding at the mouths)
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relatively few people to be impacted by mosquito breeding
killifish habitats other than ditches

patient managers willing to alow processes to occur deliberately

The absence of some of these factors suggests that natural processes may not be the optimal

management tool to use at the marsh being considered.

The second active approach to water management is more progressive and nuanced than standard
water management. Thisis a suite of techniques developed to address perceived impacts of grid
ditching, and also to more effectively control mosguito populations. This class of actions has
been grouped as Open Marsh Water Management (OMWM), which consists of actions that
enhance marsh conditions for fish that consume mosquito larvae in salt marshes. Creation of
better fish habitat in a grid ditched marsh involves choices as to whether to keep the system open
to full tidal effects or to close the system to retain water on the marsh. Many designs try to have
elements of both open and closed (ditch plug) systems. Inherently, many have determined that
enhancing the marsh for killifish aso generally improves the marsh overall, and so, for many
evauators, OMWM is an environmental restoration technique that provides benefits, and does
not have impacts (Wolfe, 1996). However, it needs to be understood that any manipulation of a
complex ecological system has the potential to cause change in that system — and sometimes

change for the worse.

15 Best Management Practices (BMPs) and four Interim Management/Ongoing Maintenance
Activities (IMAs) were identified as the most promising means of managing the County’s
wetlands. Each activity is, in a sense, an aternative to the others. It is clear that selections of
management aternatives must be in site-specific ways that are dependent on resource
evaluations. The issue of concern in water management is selecting a marsh management
technique that carries the least environmental risk compared to the potential environmental
benefit, while also meeting mosguito control aims (Dae and Hulsman, 1990). The tables on
pages ES-41 through ES-44 in this document summarize the BMPs and IMAs developed; the
potential impacts noted here are discussed extensively in Section 7.6.2 of the DGEIS.
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ES-4.5. Biocontrols
I mpacts

There are some impacts associated with the stocking of Gambusia for mosquito control. These
fish are not native to Suffolk County. The history of biological control contains a litany of
situations where introduced species may have provided intended benefits, but the inadvertent
impacts exceeded any possible gains (Howarth, 1991; Louda et a., 2003). Gambusia not only
represents a potential invasive species that if released to streams or ponds could compete with
local species (Courtney and Meffe, 1989), but it represents an important ecological threat evenin
isolated waters (per Goodsel and Kats, 1999). Many rare-threatened-endangered species in
Suffolk County use vernal ponds or coastal plain ponds for habitat. In verna ponds, for
example, the lack of year-round aquatic habitat limits the ability of predators to exploit the
ecological niche (Diamond and Case, 1986). Many species, especialy invertebrates and
amphibians, therefore use these environments and their relatively safe harborage for breeding
(Stewart and Springer-Rushia, 1998). Although recharge besins are not natural settings, those
that do not retain water, if they drain slowly enough, can function ecologicaly as verna pools;
those that retain water sometimes mimic coastal plain pond environments because the level of
the water often fluctuates due to stormwater inputs that then slowly recharge to the underlying
sediments. Introducing fish into these environments can have devastating effects on the

unprotected species used to arelatively predator- free environment (Knapp and Matthews, 2000).

The County is investigating whether fathead minnows (Pimephales promelas) can be used as
effectively as Gambusia. One issue may be whether its preference for bottom waters will reduce
its larval predation. If the basin is deep enough, there may be a habitat disconnection between
where the potentia predator prefers to be, and where the larvae are generally found. Although
fathead minnows are not native to Suffolk County, history has shown they do not have the
potential that Gambusia does as an invasive species. Fathead minnows would represent the same

ecological threat Gambusia does in terms of disruption of predator-free environments, however.

If the minnows are introduced judiciously and appropriately, the impacts from the Long-Term

Plan would appear to be less than those associated with current operations. It remains to be seen
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whether the minnows (or other potential replacements, such as pumpkinseeds) are as effective as
mosquito fish at controlling mosquito larvae. Generadly, introducing a predator into an
environment is not as effective for pest control purposes as enhancing the environment to make it
more amenable for a predator that already exploits the ecological niche. This is because the
introduced predator, if it is successful at controlling the pest, will either die or must find alternate
food sources. If it dies off, then it must be reintroduced if the pest reappears. If it is not to die
off, finding aternate food sources generally means it must compete with a native species for the
resource (although ecological cycles are not necessarily zero-sum situations, and “room” may be
found for the predator). Therefore, stocking fish into fresh water environments is much more
disruptive to the ecosystem than, for example, enhancing water quality in a salt marsh to allow
Fundulus to exploit a greater area of the marsh, and so find different food sources.

The County is also interested in predacious copepods, which have been reported anecdotally to
thrive in catch basins. New Jersey is experimenting with these organisms, and, if successful,
SCVC could consider inoculating catch basins that retain water with copepods (in place of
larvicides). One problem is that the inoculated copepods must reproduce to ensure effective
control, which can take a period of time (and thus may alow some Cx. pipiens to grow to
adulthood). Although a population lag for predators in response to the new availability of prey
appears to be a biological necessity, the species of copepod being tested does reproduce quickly,

and is very fecund (which iswhy it is being considered).

Biocontrols can therefore have some effective on mosquito populations, and therefore reduce the
potential impact of mosquito-borne disease. They can, when effective, mean that larvicides do

not need to be used, and so reduce the potential for impacts associated with pesticides.
ES-4.6 Larval Controls
I mpacts

The potential for impacts from Bti, Bs, and methoprene was assessed through a combination of a
guantitative risk assessment (conducted using four specific locations within the County, to serve
as treatment and geographical surrogates for the remainder of the County), some field

observations and experiments, and analysis of the published scientific literature.
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Quantitative Risk Assessment

An Evaluation Management Plan was developed by the County, essentially as a straw-man plan
to support detailed assessment of a defined set of management options. Pesticide use was one
component of the overall Evaluation Management Plan. The pesticide use scenarios defined in
the Evaluation Management Plan were constructed largely based on past practices within the
County, and were designed to reflect possible maximal potential application scenarios for the
future. Because a goa of the Long-Term Plan is to reduce pesticide applications, past practices

were believed to represent a reasonable upper-end management scenario.

The Evaluation Management Plan focused on pesticide applications in four separate study aress.
The study areas were chosen as representative o past and potential future application areas
within Suffolk County.

The four study areas evaluated were:

Mastic Shirley. Mastic Shirley is located on the south shore of the Long Idand mainland, in

the central portion of the Town of Brookhaven, within the Mastic Beach Shirley peninsula.

Davis Park. Davis Park is located in the Town of Brookhaven, within the barrier idand
system of Fire Island National Seashore.

Dix Hills. Dix Hillsisahighly developed suburban area encompassing South Huntington, as

well as portions of West Hills, Huntington Station, and Melville.

Manorville. The Manorville study area is located in the Town of Riverhead, south of the
former Calverton Naval Weapons Industrial Reserve Plant and east of the Robert Cushman
Peconic River County Park.

The Evaluation Management Plan considered a variety of options for the method, frequency, and
timing of pesticide applications. The application frequencies listed for each study area were
calculated based on application frequencies in Suffolk County during the period 1999 to 2004.
Information on the time between applications, application season, and application time of day

were generated, based on past practices and/or standard conventions. The range of application
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methods considered dso was based largely on past practices. The study areas were partially
selected because they represented a range of potential application scenarios.

The analytic framework for the risk assessment was fashioned around the risk assessment
paradigm developed initially by the National Academy of Sciences (NAS, 1983). In this context,
risk assessment is the process of assigning magnitudes and probabilities to the adverse effects of
human activities. This process involves identifying hazards, such as the release of a pesticide,
and using measurement, testing, and mathematical or statistical models to quantify the
relationship between the initiating event and the effects.

The NAS framework serves as the foundation for virtually al risk assessments conducted in the
US, including regulatory programs within USEPA and the FDA. It routinely is used to support
the development of risk-based management strategies focused on reducing overall risks to human
health and the environment and, as such, provides an appropriate analytic framework to assess

risks potentially associated with pesticide use for vector control in Suffolk County.
The NAS paradigm divides risk assessment into four major steps:

1. Hazard identification

2. Dose-response assessment

3. Exposure assessment

4. Risk characterization (including an analysis of uncertainties).

Hazard identification is the process of determining whether exposure to a stressor can cause an
increase in the incidence of a health or ecological consequence. For this risk assessment, the

stressors of concern are pesticides that are used for vector control.

For both the human health and ecological risk evauations, the first step of the hazard
identification was the development of a conceptual model that characterizes how a pesticide can
be released into the environment, how it will behave once released, how it can reach human or

ecological receptors, and what types of effects might be associated with exposure.
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The conceptual model was developed from information about the planned pesticide use, the
potentially affected populations (both human and ecological), and the potential exposures. It was
used to focus the impact analysis on a defined set of stressors, receptors, and heath and

ecological endpoints.

Dose-response assessment is the process of characterizing the relationship between exposure and
the incidence of an adverse health or ecological effect in the exposed human or ecological
population. It takes into account the toxic mechanisms by which a chemical can affect human or
ecological receptors and the potency for causing toxic effects. It also considers how a toxic
response changes as a function of exposure intensity, frequency, and duration, as well has how
toxicity can vary by life-stage (e.g., children, pregnant women) or health status (e.g., immuno-
compromised individuals).

For both the human health and ecological risks assessments, the output of the dose-response
assessment was an identification of numerical criteria that were used in the risk assessment. To
the extent possible, these criteria were derived from published guideline values recommended by
governmental agencies, such as USEPA and the Agency for Toxic Substances and Disease
Registry (ATSDR), or other expert public health or toxicological research groups (e.g., WHO, or
the International Agency for the Research on Cancer [IARC]).

Exposure assessment is the process of measuring or estimating the intensity, frequency, and
duration of exposure to a stressor. In this risk evauation, exposures were modeled by
calculating chemical release, transport, degradation and transformation, along with the rate and
magnitude of contact by humans and ecological receptors. Models developed by USEPA and

other expert organizations were used.

Risk characterization is the process of estimating the incidence of a health or ecological effect
under the various conditions of exposure described in the assessment. It is performed by
combining the exposure and dose-response assessments.  The uncertainties of the risk estimates

are aso fully explored in this step.

As defined by USEPA (1998b) and others, the important factors critical to the development of a
conceptual risk assessment model include information defining the characteristics of the:
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(1) Stressor (in this case, a pesticide) as it enters and moves in the environment (from the
Literature Search, see CA-IC, 2004 and CA-SCDHS, 2005);

(2) Types of effects that could be associated with exposure to the stressor (from the
Literature Search, see CA-I1C, 2004 and CA-SCDHS, 2005);

(3) Potentially exposed populations that could contact (i.e., be exposed to) the stressor (from
descriptions of the four study areas, see Cashin Associates, 2005i, Cashin Associates,
2005j, Cashin Associates, 2005k, and Cashin Associates, 2005l); and

(4) Endpoints that are most important to characterizing risks (from the Literature Search, see
CA-IC, 2004 and CA-SCDHS, 2005).

All of the target pesticides are proposed for direct release into the environment and thereby have
the potential to reach human or ecological receptors. The likelihood, magnitude, and duration of
any potential exposure are dependent to a large degree on how the compound is released, where
it isreleased and how it behaves once it is released.

Overall, the collective fate data suggest that these larvicides will dissipate relatively rapidly from
the treated environment. However, under management scenarios in which the target larvicides
are applied repeatedly during the mosquito season (e.g., up to 20 times per year in Mastic-
Shirley), aguatic environments would experience multiple, short-term (pulsed) exposures to peak

maximum concentrations. No cumulative build-up or residues are likely.

When present at sufficiently high concentrations, the target pesticides can potentially cause a
variety of toxic effects in both humans and wildlife. Bt exerts its toxicity through the
production of endotoxins that are specifically toxic to black fly and mosquito larvae (CA-IC,
2004). It is produced commercialy in large fermentation tanks, and as bacteria live and multiply
in the right conditions, each cell produces an asexua reproductive spore and a crystalline
structure containing protein toxins called endotoxins (specifically delta-endotoxins) (Weinzierl et
al., 1997; Mittal, 2003). Commercia products containing bti may consist of the endotoxins and
spores (USEPA, 2000b), or just the endotoxins (NCIPM, 2004). The endotoxins associated with
the Bti spore must be ingested by larvae before they act as poisons (and are therefore referred to
as “stomach” poisons). After ingesting Bti, enzyme activity and alkaline conditions in the
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larvae's gut break down the crystalline structures, and activate the endotoxins (Mittal, 2003;
Weinzierl et al., 1997). Once the endotoxins are activated, they rapidly bind to the cells lining
the midgut membrane and create pores in the membrane, upsetting the gut’s ion balance. This
results in paralysis of the gut, thus interfering with normal digestion and feeding (Brown, 1998;
Weinzierl et a., 1997; Lacey and Merritt, 2003; Dale and Hulsman, 1990).

Bti's selectivity in terms of its ability to target the larvae of certain insect species, particularly
mosquito and black fly larvae, is attributable to the types of endotoxins it produces and the
particular physiological conditions required to activate the endotoxins (CA-1C, 2004). Thereis
some evidence of Bti effects to nontarget aquatic dipterans that include midges (Chironomidae),
biting midges (Ceratopogodinae), and dixid midges (Dixidae), which are commonly associated
with mosquitoes within the aquatic environment. These organisms are taxonomically similar to
mosquitoes and black flies and can possess the gut pH and enzymes necessary to activate the
endotoxins. Adverse effects to these groups, however, have only been noted at dosages 10 to
1,000 times greater than the application rate specified for mosguito control (FCCMC, 1998).

Because of its selectivity, Bti generally is not considered a risk to norttarget organisms, and
USEPA has concluded that that Bti does not pose significant adverse risks to nontarget
organisms or the environment, especially since rates higher than those used for vector control are
needed to produce any adverse effects (USEPA, 1998c). Recent literature confirms Bti’s limited
overal toxicity to wildlife (Brown et al., 2002; Russell et al., 2003; Lacey and Merritt, 2003).

Bti does not appear to be toxic to humans. USEPA (1998c) reported that there was no evidence
that it is pathogenic to mammalian species, not that it caused adverse effects on body weight gain
or tisste or organ damage upon necropsy of treated animals (CA-SCDHS, 2005). WHO (1999)
has concluded that Bt products are unlikely to pose a health risk to humans

Bsis generaly not considered a risk for nornttarget organisms. The commercially available form
of Bs, VectoLex, has been extensively tested and is considered non-toxic to norntarget organisms
(Westchester, 2001; NY SDEC, 1996b). USEPA concluded that Bs does not pose any significant

risk to non-target organisms or the environment (USEPA, 2000a).
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There is no evidence that Bs is infectious, pathogenic or toxic to humans (CA-SCDHS, 2005;
McClintock et a., 1995). Further, USEPA (1998d) concluded that residues of Bs on food would
not be expected to result in harm, considering the low mammalian toxicity of Bs and its

ubiquitous occurrence naturally.

Methoprene disrupts insect maturation and reproduction by mimicking the activity of natural
juvenile insect hormone (CA-IC, 2004). At sufficiently high concentrations, it aso has been
shown to be toxic to fresh water invertebrates and fish, estuarine and marine invertebrates, and
amphibians (USEPA, 2002a). Fresh water invertebrates are especialy sensitive to methoprene,
with a lowest observable adverse effect concentration (LOAEC) of 51 ppb reported (USEPA,
2002a9). Overdl, the potentia for aquatic toxicity is mitigated by the rapid degradation of
methoprene in surface water (Extoxnet, 1996a).

Methoprene is generally considered to be dightly toxic to non-toxic to terrestrial wildlife. The
oral median lethal dosage (LDsg) for rats is greater than 10,000 mg/kg (USEPA, 2002a).
Methoprene is considered dightly toxic to birds (Extoxnet, 1996a). In mallards, an acute ora
LDso of greater than 2,000 mg/kg in the diet was determined. Dietary no observed effect
concentrations (NOECs) (based on reproductive endpoints) range from three ppm for mallard
ducks to 30 ppm for bobwhite quail (USEPA, 2002a). Some data also suggest that methoprene
may be toxic to bees. Schulz et a. (2002) reported that methoprene affected honeybee foraging
activity.

Overal, methoprene is not expected to be toxic to humans. Its insecticidal properties are due to
its action as an insect juvenile hormone analogue, which is a mechanism that is selective to
insects (WHO, 1984). Methoprene has been shown to produce liver and kidney toxicity in
laboratory animals under certain exposure conditions (CA-SCDHS, 2005). Methoprene does not

appear to be carcinogenic or to cause endocrine or reproductive effects.

All of the study areas support mixed human uses. Predominant land use within the study areas
include:

Residential;
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Commercial;

Industrial;

Parks and other recreational areas; and
Undeveloped open space.

Overdl, these land uses generally are representative of the County as a whole, and are
considered here to represent the suite of potential land uses potentialy associated with vector
control activities in the future. The principa receptor populations in the study areas include

residents, workers, and recreational users (e.g., boaters, anglers, swimmers).

None of the study areas support large agricultural operations, which do occur in some of the less
developed portions of the County. Because of their lower population density, agricultural areas
are not typicaly the focus of vector control operations, and therefore this land use is not
considered in this assessment. Small- scale community gardens and backyard gardens do occur
in the study areas, and are included in residential and open space land use categories as noted.
Calculated health risks potentially occurring in community and back-yard gardeners will
overestimate any exposures that could occur in people consuming agricultural commodities from
regional farms, if vector control pesticides were ever to be used in these areas in the future. This
is because the general public would only obtain a small proportion of its total produce from any
one regional farm, whereas a potentialy much higher proportion could be obtained from

backyard or loca community gardens.

A diversity of natura habitats occurs within and around the study areas. This diverse mixture is
due to a natura diversity of habitats within Suffolk County coupled, in part, with land
preservation programs that set aside especially important ecological habitats and communities.
For example, the Wertheim National Wildlife Refuge occurs in the northeast section of the
Mastic-Shirley study area. FINS abuts portions of the Mastic-Shirley and Davis Park study
areas. The Great South Bay-East, which comprises half of the largest protected coastal bay in
New York State, also falls within the buffer area of both the Mastic-Shirley and Davis Park study
areas. The Otis G. Pike Wilderness area, which is the only federally designated wilderness area
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in New York State, is approximately one-half mile east of the Davis Park study area. The
Peconic River, which is the largest groundwater fed river in New York State, occurs adjacent to
the Manorville study area and supports a unique assemblage of coastal plain kettle ponds. Table

ES-9 summarizes the diversity of habitats that occur across all study area.

Table ES-9. Ecological Habitats Associated with Study Areas

Ecological Risk Assessment Habitat Settings
Study Areas
Davis Park Mastic- Dix Hills | Manorville
Shirley
Aquatic Settings
Fresh water
Lentic pond, kettle pond,
vernal/ephemeral pool, X X X X
depression
leke X
Lotic stream X X
river X
Marine-Estuarine
Coastal waters embayment X X
tidal creek X
Transitional Settings
Inland Wetlands
Riverine wetlands along X
river/stream channels
Lacustrine wetlands along X
lakes/reservoirs
Palustrine wet meadows, bogs,
bottomlands, red X X X
maple swamps
Coastal Wetlands
High marsh, salt meadow X X
Intertidal marshes X X
Mudflats/Beach/Dune
Intertidal bars, mudflats X X
Dune, fore-dune, scrub pine X
Terrestrial Settings
Upland
Upland forest& woodlands X X X
Upland old fields, meadows, X X
agricultural lands
L andscaped/residential X X X
Ruderal field X
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Within these diverse habitats, an even greater diversity of potential ecological receptor
populations exists. For the purposes of this risk assessment, potential receptors were broadly
grouped by taxa to address the diversity of ecological receptors potentialy present. These
groupings were based on study-area specific knowledge of the habitats and representative
species, as well as consideration of the types of data that are available to support the subsequent

ecological risk assessment.

For terrestrial habitats, including and transitional (wetland) environments, the potential receptor

groups are:
Mammals (e.g., deer, raccoon, mice);
Birds (e.g., insectivorous songhbirds, waterfowl, and other water-associated birds);
Reptiles (e.g., turtles, snakes);
Nont+target insects (e.g., honeybees, butterflies, dragonflies); and
Pants.

For aquatic habitats, including transitional (wetland) environments in fresh water, marine, and

estuarine settings, receptor groups are:
Fish (e.g., bluegill, rainbow trout, mummichog);
Amphibians (e.g., frogs);
Crustaceans (e.g., crayfish, crabs, lobster);
Aquatic insects and larvae (e.g., benthic organisms, stoneflies);
Mollusks (e.g., snails, clams, oysters); and
Aquatic plants (e.g., agae).

Within these potentially exposed populations, there are subgroups of individuals or species that
might be especially sensitive or susceptible to effects from exposure to the target pesticides.

This could be due to a variety of factors including a unique development life stage (e.g., fetus,
child) or physiological condition (e.g., elderly, immuno-compromised or pregnant individua), a
unique behavior (e.g., soil ingestion in children), or overall population status (e.g., endangered

Species).
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In human health assessment, risks to such sersitive members of the population are commonly
addressed by making adjustments to the assumptions that are used to characterize exposures in
potentially susceptible population subgroups, and by making adjustments to the numeric dose-
response criteria that are used to assess toxicity. USEPA typically attempts to protect individuals
who represent high-end exposures (typically around the 90" percentile and above) and those who
have some underlying biological sensitivity (USEPA, 2004b). In so doing, USEPA aims to
protect sensitive members of the population, as well as the rest of the population. USEPA’s
approach for addressing risks to sensitive members of the population was adopted for this risk
assessment. As a consequence, this risk assessment has addressed potential risks to members of

potentially sensitive subpopulations, as well as the populations as a whole.

In ecological risk assessment, endangered and threatened species typicaly are regarded as
especialy senditive receptors, given the already vulnerable status to their population. For these
reasons, risks to endangered and threatened species were specially evaluated along with risks to

other non-endangered or non-threatened wildlife.

Typicaly, in human health risk assessment, the endpoint of interest is protection of individual

members of the population from the adverse effects of chemicals (USEPA, 2004a). The adverse
effects of the chemicals are most commonly classified into two broad types of health effects:

cancer effects and non-cancer effects. Non-cancer health effects encompass a variety of health
endpoints, such as neurological, reproductive, immunological, endocrine, and developmental
effects.

In contrast to human health assessment, the endpoint of interest in ecological risk assessment is
protection of ecological populations (collections of individual organisms belonging to a given
species), communities (collections of populations), or ecosystems (USEPA, 1998b). The
atributes to be protected are typicaly related in someway to the long-term stability or
sustainability of the population, community, or ecosystem. These include attributes such as
abundance and age-structure within populations, and species diversity and abundance within
communities. Effects on individual organisms are generally not relevant unless they are
sufficient in magnitude to adversely impact long-term stability or sustainability at higher levels

of ecological organization.
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The assessment endpoint for the human health assessment was protection of individual members
of the population, including sensitive subpopulations, from the adverse heath effects from

exposure to adulticides and an associated synergist.
The assessment endpoints for the ecological risk assessment were:

Maintenance of abundance of fish, invertebrate, and amphibian populations that

utilize habitats potentially affected by application of target pesticides.

Maintenance of abundance of terrestrial wildlife populations, including mammals,
birds, and reptiles that utilize habitats potentially affected by application of target
pesticides.

Maintenance of abundance of nontarget terrestrial insect populations that utilize
habitats potentially affected by application of target pesticides.

Maintenance of diversity and biomass within the vegetative communities in areas
potentially affected by application of target pesticides.

Maintenance of abundance of the populations of endangered or threatened species
that utilize habitats potentially affected by application of target pesticides.

Results of the Human Health Risk Assessment

Protection of human populations from potential exposures to larvicides was not evaluated
because, as apparent from the earlier review, these compounds have been shown to be relatively
nonttoxic to humans. Further, because larvicides are applied directly to water and rapidly
degrade and/or become biologically unavailable, there is very little potential for human exposure
to these compounds. The NAS paradigm for risk assessment cannot determine risks when the
dose-response and exposure assessments do not provide quantitative grounds for completing a

risk assessment (NAS, 1983), as is the case with human health and these larvicides.
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Table ES-10. Summary of the Human Health Risk Assessment for Larvicides
M ost Pathway L ocations . :
Agents Critical Considered with C?QCFl;iJ:kon Comments M aFrigl eerlrr:ent
Considered [ Endpoint Potential Potential A ent PI%n
Considered Risk Risk
Not Preferred larvicide
Not expected No quantitatively based on
to be human locations Not expected | evaluated effectiveness for
Methoprene | NA health risk ‘ to behuman | because all larvae Stages,
dueto limited \(/:\ger:se?n health risk exposure used in
exposure expectedtobe | combination with
minimal Bti
Not
Not expected No quantitatively
to be human locati Not expected | evaluated Preferred larvicide
Bti NA health risk V\c/)grelgps to be human | because effective for Stage
dueto limited health risk exposure [, 11 & Il larvae
concern
exposure expected to be
minimal
Preferred larvicide
Not effectivefor St
Not expected No quantitatively | |‘|3C&I\|/ﬁ Ioarrvazge
to be human locations Not expected | evaluated E eciallv oo d.in
Bs NA health risk were of to be human | because Sﬁ ted Y9
dueto limited health risk exposure potiuted,
concern freshwater
exposure expected to be .
o habitats used by
minimal
Culex spp.

Results of the Ecological Risk Assessment

A total of 17 predominant habitats across aquatic, transitional and terrestrial habitat settings were
identified and evaluated. These 17 habitats are the predominant ecological habitats present
throughout the County, and as such are good surrogates for evaluating potential ecological risks
not only in each study area, but also in other areas of the county that might receive target

pesticide applications in the future.

Information on application method, timing, and frequency of control agent defined in the
Evaluation Management Plan was utilized to define the introduction of target pesticides into the
environment, and subsequently, to support predictive modeling on environmental behavior, fate
and transport. The ecological risk assessment initially relied upon quantitative air modeling
(Cashin Associates, 2005m) to determine resultant control agent deposition rates and air

concentrations following various application scenarios.

Cashin Associates, PC ES122



Suffolk County Vector Control and Wetlands Management Long-Term Plan
Draft Generic Environmental Impact Statement May 3, 2006

Both the use information and modeling were subsequently incorporated into comprehensive
environmental fate and transport modeling to predict environmental concentrations of control
agents over time in both aquatic and terrestrial settings. Degradation rates in the soil, sediments,
and surface waters via abiotic (e.g., photolysis, hydrolysis, and redox reactions) and biotic
processes (e.g., aerobic and anaerobic metabolism) were assumed to follow first order kinetics
(consistent with Lyman et a. [1982], Howard et al. [1991], and others).

Wildlife exposure methods developed by USEPA (1993, 1997, 1999a) and others (e.g., Suter,
1993; Sample and Suter, 1994; Sample et a., 1997; Hoerger and Kenaga, 1972; Fletcher et al.,
1994) were used to calculate exposures to wildlife gecies (e.g., mammals, birds). Estimated
surface water concentrations were used to assess aquatic life exposures. All surface water
exposure concentrations were calculated to be the freely dissolved fraction in water column, as
this is the fraction that is most bioavailable to water column aquatic life (USEPA [2004c] and
others).

Most typically, the available toxicological data for ecological receptors is based on responses in
individual organisms, whereas the focus of ERAS is most commonly on potential impacts on
higher levels of ecological organization (e.g., populations and communities), asis the case in this
ERA. To support extrapolation of individual-level based endpoints to population or higher

ecological effects, a common approach in ecological risk assessment is to select toxicological

data derived from studies that examined growth, reproduction, or survival, as these endpoints are
most directly relevant to assessment of population-level impacts. This was the approach adopted
in this ERA.

In selecting ecotoxicological data for use in the risk assessment, a number of additiona

screening criteriawere employed:

Preference was given to dose-response data for technical material or active ingredient

data versus formulated products.

Preference was given to studies employing species common in New Y ork, although data
for species that inhabited areas outside of New York was used if no data were available

for New Y ork-state species within a given taxa.
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Aquatic toxicity data for marine/estuarine species was summarized separate from that for

fresh water species.

If multiple data points were available for a given species and the data regarded to be of
sufficiently high quality, then the average was used.

For acute data, preference was given to 96 hr LCsp values, if available, rather than less

conservative 24 or 48- hr values.

Preference was given to toxicological levels that were reported for measured levels, as

opposed to levels reported as “ greater than” values.

A variety of additional data quality considerations were considered based on adherence to
standardized toxicological testing and reporting protocols to as described by Durda and
Preziosi (2000).

Risks for al receptors were evaluated initially by comparing estimated exposures to selected
toxicity criteria. This approach is caled the Hazard Quotient (HQ) approach and
computationally, is simply the ratio of estimated exposure concentration (EEC) or dose (EED) to
the TRV:

_ EECor EED

H
Q TRV

HQs were calculated for each target pesticide product assuming that each was used exclusively

during a given spray Season.

The HQ approach is truly a screening-level assessment approach appropriate for determining
which chemicals or pathways do not pose a risk. HQs that are less than one indicate that
ecological risks are unlikely. HQs greater than one indicate that there may be concern for
potential ecological effects under the conditions of exposure evaluated (USEPA, 1998b).
Because the exposure and toxicity data used to support HQ calculations are based on responses
in individual organisms, rather than ecological populations or communities (which are the focus

of this assessment), they cannot be used to definitively characterize potential ecological risk.
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In this ERA, receptors for which calculated HQs were less than one were assumed not to be at
risk from exposure to the target pesticides, and were not evaluated either. If the calculated HQs

exceeded one, additional evaluations were conducted.

Because larvicides are applied directly to water and because significant off-target drift is not
expected, larvicide risks to terrestrial wildlife are anticipated to be negligible, and were not

evaluated in this assessment.

Two levels of risk assessment were conducted for aquatic organisms. In the first, simplistic and
conservative modeling was used to provide upper-bound estimates of potential surface water

concentrations and aguatic life risks associated with larvicides in each of the four study areas.
A total of five generic scenarios were evaluated for each study area:

potential maximum and average indirect deposition to an open water body (e.g.,

pond);
potential maximum and average indirect deposition to a shallow wetland;

average deposition and resultant runoff from impervious surfaces into small open

water body;

maximum label rate-based hand application of larvicides into a small open water
body; and,

potential maximum indirect deposition into a smal open water body and a
shallow wetland and subsequent food chain exposures to raccoon, sandpiper and
belted kingfisher.

No HQ greater than one was found under any scenario for any of the four areas.

Refined estimates of acute and chronic risks were evaluated for larvicides. Risks were calcul ated

for the following receptor groups:
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Fresh water
fish
amphibians
crustaceans
mollusks
aguatic insectdlarvae
aquatic plants
Marine/estuarine
fish
crustaceans
mollusks
aquatic insectdlarvae
aguatic plants

In order to provide refined estimates of dissolved concentrations of control agents, a series of
sequential algorithms was employed to account for partitioning between the dissolved phase
water, suspended solids, and benthic sediment. The resultant dissolved phase concentration in
the water column is used to derive exposure concentrations used in the characterization of
aquatic life risks. The dissolved water column concentrations were also considered to be
representative of potential sediment pore water concentrations, and were subsequently used in
the characterization of risks to benthic organisms. Some uncertainty remains with respect to
potential direct toxicity posed by actual sediment pore water concentrations and indirect toxicity
posed by that fraction of a control agent sorbed to sediments (e.g., ingestion of sediment by

benthos and resultant gastric extraction of control agents). In certain instances benthic risks
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based on dissolved water column concentrations could underestimate benthic risks based on
direct (i.e., pore water) and indirect (i.e., sediment ingestion/gastric extraction) sediment toxicity.
This could particularly be the case for those control agents with higher affinities to bind to
sediments and those with greater persistence in sediments. However, assessing benthic risks
associated with direct and indirect sediment toxicity presents a number of additional
uncertainties (e.g., variability and uncertainty in organic carbon and dissolved organic carbon,
establishing chief route of exposure). Some uncertainties could be addressed using mechanistic

modeling, though such assessments would most likely benefit from empirical toxicity studies.

The algorithms are based upon equilibrium partitioning theory and are driven by the partitioning
potential of control agents in sediment/water systems. The algorithms are largely based upon
dissolved surface water concentration agorithms presented by USEPA (1999b, 1999c¢), modified
to take into account cumulative mass loading of control agents into surface water bodies via
deposition from application and deposition from runoff. The algorithms explicitly address

chemical partitioning between water, sediment, and total suspended solids (TSS) in a water body.

For the purposes of evaluating acute risks, 48 hour average concentrations were derived. For
chronic risks, 14 day average concentrations were derived to evaluate risk to aquatic

invertebrates and amphibians, and 90 day average concentrations were derived to evaluate fish.

No acute or chronic larvicide risk that was calculated had a HQ greater than one.
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Table ES-11. Summary of Ecologica Risk Assessment for Larvicides
Terrestrial :
Agents Birds, Terrestrial | Aquatic Comments C?QCFl;ijgkon Rolein
Considered | Mammals, I nsects Life Assessment Management Plan
Reptiles
Terrestrial risks Preferred larvicide
tl\(l)og ee Xpected not quantitatively No based on
Methoprene | No risk* terrestrial risk | No risk* evaluated ecological effectiveness for |
d S because exposure | . larvae Stages, used
ueto limited edtob risks* . binati
exposure expected to be in combination
minimal with Bti
Not expected Terrestiral risks
to be g\?;?jL;Iaggtanvely No Preferred larvicide
Bti No risk* terrestrial risk | No risk* becauise exposure ecological effective for Stage
2)1(1;;[Slojlr|énlted expected to be risks* I, 11 & Il larvae
minimal
P Preferred larvicide
Not expected Terrestrla_l ”.Sks effective for Stage
not quantitatively
to be evaluated No I, 11 & Il larvae.
Bs No risk* terrestrial risk | No risk* b ecological Especially good in
o ecause exposure | oo )
dueto limited risks polluted,
expected to be .
exposure minimal freshwater habitats

used by Culex spp.

* That is, predicted exposures were below levels of concern established by USEPA and/or others and so do not
indicate that there is an increased risk of unacceptable ecological impacts from use of the pesticides under the
conditions evaluated in this assessment

The risk assessment found no human or ecological potential impacts from the use of these

larvicides.

Field Work

Four field studies were conducted that looked for impacts associated with the use of larvicides to

control mosqguitoes. These were:

the Caged Fish experiment, which tested the impacts of actual applications of

methoprene on organisms in the field, and in the laboratory (Cashin Associates, 2005n)

the fate and transport work associated with the Caged Fish study. This does not

directly determine impacts associated with methoprene, but may be important in future

evaluations of potential impacts (Cashin Associates, 20050)

Benthic population evaluations, conducted as an off-shoot of the Caged Fish

experiment, which sampled benthic populations in areas exposed to methoprene (and
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resmethrin) and those in areas not exposed to methoprene, and looked for differences

using multi- variate statistics (Barnes, 2005)

A Kkeystone sampling experiment, in which three important marsh invertebrate
organisms were sampled for in five pairs of marshes, to determine if long-term
exposure to larvicides (Bti and methoprene) affected the abundance of the organisms
differentially (Cashin Associates, 20059)

In short, none of these experiments found any impact to the environment from exposure either to
methoprene by itself, or in when methoprene and Bti were applied. An example description of
these studies can be found in Section 6 of the DGEIS.

Mitigation

Aerial applications of larvicides appear to have the potential © cause impacts to certain bird
species, and can be mitigated in two ways through the Long-Term Plan. One is by identifying
important populations, and then altering application techniques to avoid any startling. This is
already the practice of SCVC when piping plover nesting sites may be in potential flight paths.
SCVC has requested that local experts work more closely with it to identify any significant
populations or environments that may be impacted by its operations; although the focus of this
effort is on fresh water settings, the same experts may be useful in identifying at risk populations
in salt marshes, and the times when they are most sensitive to disturbance. Secondly, it is hoped
that full implementation of progressive water management across the salt marshes will lead to a
reduction in aerial larviciding. This has been the experience in neighboring jurisdictions where
these procedures are used regularly. The goal is to reduce aerial larviciding by approximately 75
percent; that would lead to at least a commensurate decrease in potential impacts from startling

birds with aircraft.

Generdly, any potential larvicide impact will be mitigated by the proposed large-scale reduction
in applications, as the need for such applications is reduced. Another overal mitigation is the
benefit to human health resulting from disease risk reductions when potential vector populations
are reduced.
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As mentioned above, potential impacts associated with larval controls in fresh water settings are
going to be actively mitigated by encouraging information exchange between experts with
knowledge of at risk organisms or settings, and SCVC. As each party understands habitat needs
of the organisms, and proposed treatments by SCVC, it is anticipated that aterations can be
made in the means SCVC uses to control mosquitoes to minimize the potential for impacts.

These alterations could be shifts in the time of day that applications are made, to avoidance of
treatments for certain settings at certain times, to more studied selection of treatments and times
or applications to optimize mosquito control while minimizing the opportunities for impacts to
occur. SCVC has, for example, worked closely with NYSDEC to avoid treating any tiger
salamander habitats at times when impacts might affect breeding, or development and emergence
of young. This is true athough there do not appear to be any reasons to believe larvicide

applications directly affect amphibians.
ES-4.7 Adult Control
I mpacts

Similarly to the larval control impact assessment, the potential for impacts from the use of
adulticides was determined through the combination of quantitative risk assessment, field
observations and experiments, and analysis of the published scientific literature. The compounds
considered were resmethrin, sumithrin, permethrin, natural pyrethrin (all in conjunction with

PBO as a synergist), and malathion.
Quantitative Risk Assessment

Generally, the risk assessment was conducted for adulticides as it was for the larvicides. Some
additional arelyses were added to address some specific issues that arose with the adulticides
that were not pertinent for the larvicide analysis (primarily, some additional, more sophisticated

ecological modeling and a computation of cancer risks for permethrin).

The conceptual model showed that target pesticides could be released and move throughout the
environment and potentially reach residents, workers, and recreational usersin Suffolk County.
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Permethrin, resmethrin, and sumithrin induce toxicity by disrupting sodium transport at the nerve
axon in both the peripheral and central nervous system (CA-1C, 2004). Initialy, they cause
nerve cells to discharge repetitively; and later, they cause paralysis. When applied alone,
pyrethroids may be swiftly detoxified by enzymes in the insect, and for this reason pyrethroids
are typicaly applied along with a synergist, such as PBO, that inhibits enzyme degradation and
thus enhances efficacy (USEPA, 2002a).

Overdl, pyrethroids are low in toxicity to mammals, and are practically nontoxic to birds.
However, at sufficiently high concentrations, laboratory data indicate that pyrethroids are toxic

to aquatic life and nontarget insects, including honeybees (USEPA, 2002a).

Pyrethroids interfere with nerve and brain function. For people, exposure to very high levels of
these compounds for a short period in air, food, or water may cause dizziness, headache, and
other neurological effects in people during the period of exposure and for short-time following
exposure. There is no evidence that pyrethroids affect reproduction in humans, but some animal
studies have shown reduced fertility in males and females (CA-SCDHS, 2005).

WHO (2005) has concluded that there is “no clear indication of carcinogenicity relevant for
human risk assessment” for pyrethroid pesticides. Permethrin also has been evaluated by IARC
(1991), and classified in Group 3, indicating that it is not classifiable as a carcinogen in humans.
USEPA has classified permethrin as a possible human carcinogen based upon limited data from

animal studies.

PBO’s synergistic action is due to its ability to inhibit metabolic enzyme activity in insects,
thereby allowing the active ingredients to remain available and cause enhanced toxic effects.
Overdl, PBO has limited toxicity to terrestrial wildlife. It is considered to be moderately to
acutely toxic in fish, and highly toxic in aguatic invertebrates (CA-1C, 2004).

As in insects, PBO also can inhibit metabolic enzyme in mammals, however higher doses are
required relative to insects (CA-SCDHS, 2005).

Studies in animals indicate the liver to be the primary target organ for toxicity. Exposures
through ingestion and inhalation have been shown to lead to enlarged livers, and at some doses,
enlarged kidneys in laboratory animals. Developmental and reproductive effects, including
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behavior effects in offspring and fetotoxicity, have been noted in animal studies;, however these
effects have been observed at relatively high doses. No information on developmental or
reproductive effects in humans was found. Some studies in animals indicate that PBO depletes
immune system T-cells in the spleen and thymus. These immune system cells have been

implicated in some autoimmune diseases, such as multiple sclerosis (CA-SCDHS, 2005).

IARC considers there to be insufficient evidence to classify PBO as to its carcinogenic potential.
USEPA classifies PBO as a probabl e carcinogen (CA-SCDHS, 2005).

Malathion’s insecticidal activity is due to is inhibition of the neuroenzyme AChE. At
sufficiently high concentrations, malathion can cause toxicity in aquatic and terrestrial wildlife.
In general, aquatic life exhibits greater sengitivity to malathion than terrestrial wildlife. USEPA
(2000b, 2002b) has reviewed extensive data and has classified malathion as very highly to
moderately toxic for both fresh water and estuarine/marine fish species.

Malathion exhibits generaly low to moderate toxicity to terrestrial wildlife (USEPA, 2000b;
USEPA, 2002b). Malathion has been shown to result in dight toxicity to mammals (USEPA,
2000c). High acute doses in the range of 150 to 2,100 mg/kg bw-d may cause death. Malathion
can affect the centra nervous system, the immune system, adrenal glands, liver and blood
following chronic exposure to lower dosages. Reproductive effects are not expected unless
exposure to high dosages (500 to 1000 mg/kg) occurs for extended periods of time (USEPA,
2000b).

Malathion is considered to be highly toxic to bees on an acute contact basis either through
exposure to direct spray or through foliar residue contact within eight hours after spray is
applied. Field incidents of extensive honeybee mortality following malathion applications have
also been documented (USEPA, 2000b).

Since malathion is a cholinesterase inhibitor and, therefore, its primary toxic effect following
human exposures to sufficiently high concentrations is on the nervous system (CA-SCDHS,
2005). Inhibition of cholinesterase can lead to various forms of toxicity affecting muscles, the
central nervous system, ard endocrine glands. Exposure to the skin or eyes may produce some

irritant effects. Some animal studies have shown that under certain conditions, malathion may
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cause dlergic reactions and affect the endocrine system. USEPA (2000b) considers malathion to
have evidence suggestive of carcinogenicity, but not sufficient evidence to assess human
carcinogenic potential. 1ARC and ATSDR consider the evidence to be insufficient to determine
carcinogenic potential (CA-SCDHS, 2005).

Results of the Human Health Risk Assessment

The pathways identified in Table ES-12 were used to identify potential risks to humans from

adulticide use.
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Table ES-12. - Exposure Pathways Evaluated in HHRA
Com.
Resident Park Visitor Gardener School Attendant /Worker Homeless Worker
Exposure Medium & Route Adult
Young Young | Older Older comm./ | Adult
child Adult child child | Adolescent | Adult Adult Child Adolescent Adult Adult ind. public
Incidental ingestion of surface 5 5 5 5 5 s 5 s 5 5 5 5 5
soil ' ' ' ' ' ' ’ ' ’ ' ’
Dermal contact with surface 5 5 5 5 5 5 5 5 ” 5 5 5 5
ol 7 7 7 7 7 . ? ? . ?
Ingestion of residues on hands s s 5 5 5 5 5 5 5 s 5 5 5
via surfaces ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
Dermal contact with residues s s s s s 5 s 5 5 s > 5 5
on surfaces ’ ’ ’ ' ' ’ ’ ' ’ ’
Ingestion of tap water ? ? - - - - - - - - ? - -
Dermal contact with tap water ? ? - - - - -- - - - - - -
Ingestion of
swimming/wading water ? ? ? ? ? ? - - - - - - -
Dermal contact with
swimming/ wading water ? ? ? ? ? ? - - - - ? - ?
Ingestion of produce ? ? -- -- - - ? - -- - ? - -
Ingestion of fish/ shellfish ? ? - - - - - - -- - - -- -
Inhalation of residueson 5 5 5 5 s s s " " s s 5 5
particulatesin air ' ' ’ ’ ' ' ’ ) ' )
Inhalation of aerosols (Acute s s
only) ’ ’ -- -- -- -- -- -- -- -- -- -- --
Oral ingestion of spray on
soils/objects (Acute— 3 ? -- N . - . . » . . . . .
separate pathway’s)
Dermal contact with spray 5 5 . _ _ . _ . _ _ B B
(Acute) ) ) --

Cashin Associates, PC

134



Suffolk County Vector Control and Wetlands Management Long-Term Plan
Draft Generic Environmental Impact Statement May 3, 2006

Acute risks were evaluated for inhalation exposures of aerosols during an application, dermal
contact with turf following an application, and incidental ingestion exposures as a result of post-
application hand-to- mouth, object-to-mouth, and soil ingestion behavior in children. None of the
target pesticides results in elevated risks to human health following short-term exposures during
and immediately after an application. Chronic risks were evaluated first through a Tier | risk
calculation, which provided upper-bound estimates of longer-term risk. Importantly, this
analysis used exposures that represent the highest accumulated residue predicted to occur
throughout the application season, and assumed that a person would be exposed to that
maximum residue throughout the entire season, and only at that single location from the study
area (one out of more than 220 modeled locations) where the predicted concentration would be
highest. Further, the Tier | analysis used modeled air deposition rates calculated for Davis Park,
which were higher than those calculated for any other study area. The Tier 1 anaysis showed
the following:

None of the synthetic pyrethroid products in combination with PBO resulted in elevated
risks to human hesalth

Malathion Tier | HQs exceeded 1 for the young child resident and the community

gardener.

o] Young child resident risks were due to potentia produce ingestion and

ingestion of residues on hands via surfaces
o] Community gardener risks were driven by produce ingestion.

Therefore, potential malathion exposures in young child residents and community gardeners

were selected for further evaluation in a Tier Il anaysis.

The Tier 1l analysis used different exposure scenarios. One was termed the reasonable
maximum exposure (RME) case and the other the central tendency exposure (CTE) case. For
RME scenarios, the values used to calculate exposures include values that represent the high end
of the range of al possible values. Here they were the maximum vaue of the means of

calculated exposures from the 200 test sites in each study area. CTE exposure parameters are
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typicaly based on averages or means derived from a range of values. For this assessment, the
mean values for exposure across each area were used. The Tier Il analysis indicates that
malathion does not pose a significant hedlth threat to study area receptors. No unacceptable
increase in health risks were predicted for any receptor group in any study area under the CTE
conditions. Under RME conditions, HIs were less than one for all study areas receptors and
pathways except for the community gardener at Davis Park, where an HI of three was predicted
due to produce ingestion. This risk was predicted based on modeled air deposition of malathion
from one out of more than 200 modeling receptor points, and is not truly representative of study
area exposure conditions. More typical exposures throughout the remainder of the study area are

not predicted to be associated with an increase in human health risks.

Recently, USEPA (2005a) released a preliminary draft of a RED and accompanying risk
assessment for permethrin in which the pesticide was evaluated for carcinogenic effects. The
cancer toxicity criterion utilized in the assessment was based on evidence of reproducible but
benign tumor types (in lung and liver) in laboratory mice, equivoca evidence of carcinogenicity
in rats, and supportive information based on structure activity relationships (USEPA, 2004d).
This recent USEPA assessment is provisional and has not been finalized or subject to peer
review or public comment. For these reasons, the HHRA focused on evaluation of permethrin
for non-cancer effects.

To address the uncertainty surrounding the cancer classification for permethrin, the cancer risk
evaluations presented by USEPA (2005b) were reviewed. USEPA evaluated potential cancer
risks in residents potentially exposed to permethrin following ULV spray via truck foggers and
via aeria application for vector control. USEPA also evaluated a number of exposure scenarios
associated with permethrin use directly by residents in their home and in agricultural settings.

While these latter scenarios are certainly not directly applicable to potential exposures following
exposure to vector control ULV sprays, they can provide some perspective on the potential

magnitude of risk.

USEPA estimated cancer risks for a single exposure event asuming exposure occurred on the
application day. USEPA then calculated the number of application day exposures it would take

to reach a 10°° risk level, which equates to a chance of one in a million that an exposed person
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could develop cancer as a result of the exposure. For risk management purposes, USEPA

typically considers risks in the range of 10°® to 10 (1 in 10,000) to be acceptable.

Table ES-13 summarizes these results for exposure scenarios of potential relevance to this
HHRA of vector control activities in Suffolk County. This table also presents the application
rates that were assumed in the USEPA assessment and compares them to the permethrin
application rate of 0.007 pounds (Ib) active ingredient (Al) per acre (A) potentially used by

Suffolk County to support vector control activities.

Table ES-13. Summary of USEPA Cancer Risk Assessment Results for Residential Exposures
to Permethrin under a Variety of Use Scenarios and Application Rates and Comparison to
Suffolk County Application Rates

Approximate
# USEPA- Number of
N Application assumed Exposure Days
Applicatio . .
Exposure Exposure n Rate Cancgr R!sk — Day Application per Year to
S Route? (b Application Exposures Rate Reach 1E-06
Aljacre)® Day* per Year to | Compared Using Suffolk
Reach 1E- to Suffolk County
06 Risk? County® Application
Rate®
Residential
turf (high
contact dermal 0.87 7.10E-08 14 124 1,751
activities)
Residential dermal 0.87 2.40E-09 # 417 124 51,786
turf (mowing)
Home garden
(fruit & nut dermal 0.4 2.80E-08 37 57 2,114
harvesting)
Home garden
(vegetable dermal 0.23 6.70E-08 15 33 493
harvesting)
Mosquitoes
(ULV truck inhalation 0.1 5.20E-08 20 14 286
fogger)
Mosquito : .
. hal at 0.1 8.50E-16 # 1.E+09 14 2.E+10
(ULV aerig) | Mo
. dietary
ﬁg'wlt”ra' (food/water 2 1.80E-06 056 286 159
)

&= asreported in USEPA (2005b), except as noted.

b = calculated ratio of USEPA assumed application rate to Suffolk County’ s rate.

# = Integral-calculated values. USEPA did not report any calculated value that exceed 365 application days per
year.

As can be seen, the application rates under the USEPA scenarios are significantly higher than the

application rates potentially used by Suffolk County for vector control, being between 14 and
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286 times larger. Even with that, the predicted cancer risks are well below the target risk level of

10® in virtually all cases.

Under the two estimated mosquito ULV application scenarios evaluated by USEPA, inhalation
cancer risks are predicted to be in the range of 10® to 10, or two to more than ten orders of
magnitude below the target risk level of 10°. Under USEPA scenarios, it would take between
20 to a hillion application day exposures in any given year to result in a 10°° inhalation cancer
risk following ULV applications for mosquito control. Assuming the Suffolk County application
rate and accepting al other USEPA assumptions, 286 to more than 10 billion application day
exposures would have to occur in any one year to result in a 10° cancer risk. Clearly, these are
not plausble. Even recognizing that exposure assumptions used by USEPA could differ from
those included in this risk assessment for Suffolk County, and that there are inherent
uncertainties associated with any risk evaluation, this magnitude of difference clearly indicates
that permethrin ULV application for mosquito control in Suffolk County would not associated
with any unacceptable increase in inhalation cancer risks. A similarly large number or
application day exposures would be necessary to result in unacceptable cancer risks under the
other residential use scenarios evaluated by USEPA when considering the Suffolk County
application rates and using all other assumptions used by USEPA. Therefore, permethrin
application for mosquito control in Suffolk County will not be associated with unacceptable

additional cancer risks for these additional residential exposure scenarios.

USEPA predicted a risk in the range of 10°® for dietary exposures to permethrin when used in
agricultural applications. These risks were predicted using surveys of permethrin residues in
foodstuffs as reported by USDA, and so were not calculated directly as a function of application
rate. Permethrin application rates in agricultural settings range up to 2 Ib AlI/A. This is 286
times higher than the application rate potentially used by Suffolk County for vector control
activities. Based on this, permethrin application for mosguito control is not predicted to be
associated with unacceptable cancer risks for dietary exposure scenarios.

Overal, collective consideration of the recent USEPA assessment indicates that vector control
application of permethrin in Suffolk County will not be associated with an increased cancer risk.
While the USEPA results are not directly transferable to Suffolk County, given differencesin the
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exposure routes and scenarios evaluated, the magnitude by which Suffolk County application
rates fall below those assumed by USEPA is sufficiently large to conclude that permethrin risk
for mosquito control in Suffolk County does not pose a cancer risk.

Table ES-14 summarizes the human health risk assessment for adulticides.

Table ES-14. Summary of the Human Health Risk Assessment for Adulticides

Agents Most Critical Endpoint Pathway Considered Wilt_ho%agtigr?ﬁal Conclusion in Risk
Considered Considered Potential Risk Risk Assessment
Adulticides
incr. liver wgt, blood No pathways or No locations The use of resmethrin products
Resmethrin chemistry changes, populations presented had risks of for vector control does not
behavioral effects acute or chronic risks of concern pose a health risk under study
concern conditions
increased liver wgt and No pathways or No locations The use of sumithrin products
Sumithrin adrenal cortex toxicity popul ations presented had risks of for vector control does not
acute or chronic risks of concern pose a health risk under study
concern conditions
neurological impairment No pathways or No locations The use of permethrin products
Permethrin popul ations presented had risks of for vector control does not
acute or chronic risks of concern pose a health risk under study
concern conditions
cholinesterase inhibition, no acute risks, somerisks | Davis Park M alathion does not pose a
Malathion maternal toxicity to RME child resident only significant health threat to
and adult community study area receptors
gardener
Synergist
reproductive and No pathways or No locations The use of PBO-containing
PBO developmental toxicity liver | populations presented had risks of products for vector control
and body wagt dec., laryngeal | acute or chronic risks of does not pose a health risk
: concern o
hyperplasia concern under study conditions

Results of the Ecological Risk Assessment

The conceptual model showed that target pesticides could be released and move in the
environment and potentially reach a variety of ecological receptors in terrestrial and aquatic
habitats in Suffolk County. Therefore, evaluations of those potential ecological receptors were
modeled, as discussed above for the larvicides.

Ingestion of pesticides was determined to be the main exposure route for terrestrial organisms.
No dietary risks were predicted for any mammalian or avian wildlife species. Neither acute HQs
nor chronic HQs for mammalian and avian wildlife are not predicted to exceed a value of one for

any control agent applied in the four study areas. Based on these results, it is concluded that the
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maintenance of abundance of terrestrial wildlife populations will not be negatively impacted as a

result of terrestrial applications of adulticides.

Terrestrial nontarget insects could be potentially exposed to the primary control agents
following application. The assessment endpoint was identified as maintenance of abundance of
terrestrial nontarget insects that utilize habitats potentially impacted by application of primary
list control agents. Because toxicological information for other terrestrial insects is generaly
limited, honeybees were used as a surrogate for other nonttarget insects, such as butterflies,
damselflies, and dragonflies. Under instantaneous, maximum average conditions, honeybee HQs
were predicted to be above one for al adulticides in al study areas, ranging from four to 200,
with the highest HQ of 200 occurring for malathion applied in Davis Park using a golf cart
sprayer. Under instantaneous, average conditions, honeybee HQs range from one to 30, with the
highest HQ of 30 predicted for maathion applied to Mastic-Shirley by helicopter. Under the
instantaneous average condition, permethrin + PBO and malathion have predicted HQs above
one for all study locations (permethrin + PBO HQ range is two to seven; malathion HQ range is
eight to 30). Sumithrin + PBO has predicted HQs of greater than one for Davis Park, Dix Hills,
and Mastic-Shirley under aerial application scenarios, with all HQs less than or equal to four.
Resmethrin + PBO has predicted HQs above one for Davis Park and Mastic-Shirley aerid
applications (HQs of three).

Under both maximum average and average conditions, potential risks could also exist for
sensitive insect species, such as adult threatened dragonfly species and adult and caterpillar

stages of endangered or threatened butterfly species.

Three levels of analyses were conducted to evaluate potential risks to aguatic life. Multiple
levels of analyses were conducted given the complexity of fate and transport modeling and risk
estimation techniques required to provide perspective on the full continuum of potential aquatic
risks:
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Level 1 —worst case aquatic life exposures and risk — acute exposures only

Level 2 — refined evaluation of aquatic life exposures and risk — acute and chronic

exposures
Level 3— evaluation of potential aquatic community level responses.
The Level 1 evaluation (a worst-case and conservative evaluation), found the following:

Potential acute risks were identified for malathion following application and resultant drift to
open surface water bodies and shallow wetlands under fresh water and marine/estuarine
settings

Acute risk associated with runoff from impervious surfaces was aso identified for malathion

Some acute risks were additionally identified for permethrin + PBO following application
and resultant drift to open surface water bodies under fresh water and marine/estuarine
settings

Potential acute risks could additionally exist for malathion and permethrin + PBO under the
above scenarios for sensitive aquatic life, such as larva or nymph forms of threatened

dragonfly species

Inclusion of important factors such as degradation and chemical partitioning would likely

result in lower estimates of risks

No acute aquatic life risks were identified for:
0 Resmethrin + PBO
o Sumithrin + PBO

No risks associated with aquatic food chain exposures were identified.
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Only malathion presents predicted acute HQs greater than 1one, for all receptor groups except
aquatic plants, with highest risks predicted for crustaceans and aquatic insects/larvae. Ranges of
acute HQs greater than one are predicted for each of the study areas as follows:

Davis Park (golf cart sprayer application): eight to nine for fresh water species; two to

100 for marine/estuarine species
Dix Hills (helicopter application): eight to 100 for fresh water species
Manorville (helicopter application): three to 50 for fresh water species

Mastic-Shirley (helicopter application): 10 to 100 for fresh water species; three to 100 for
marine/estuarine species

Mastic Shirley (truck application): three to 50 for fresh water species; four to 40 for
marine/estuarine species|.

Overal, predicted acute risks from malathion are typically highest in shallow water bodies, such
as inland and coastal wetlandsmarshes and streams. Malathion risks are predicted to be
generally highest in Mastic-Shirley following helicopter application. Risks are generally highest
for crustaceans and aguatic insecty/larvae.

In summary, refined estimates of potential chronic risks to aguatic life were predicted
predominantly for malathion, with some limited risks for permethrin + PBO in Mastic-Shirley
following aerial application in fresh water and wetlands and streams (including off-target streams
in the quarter mile buffer zone) and marine/estuarine wetlands. Overal, risks are typically
highest in shallow water bodies, such as inland and coastal wetlands/marshes and streams. Risks
are gereraly highest for crustaceans and aquatic insects/larvae. Chronic HQs greater than one
are not predicted for the remaining adulticides.

The refined aguatic life risk evaluation determined:

Malathion potentially poses a potential for elevated acute and chronic risks to aquatic
life under the application scenarios evaluated. Predicted risks are typically highest in

shallow water bodies, such as inland and coastal wetlandmarshes and streams
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following helicopter application. Risks are generally highest br crustaceans and

aquatic insectylarvae.

Permethrin + PBO potentially poses some potential elevated chronic aquatic life risk
following helicopter application, though predicted risks were lower in magnitude and

prevalence than malathion risks.

Potential elevated acute and chronic risks could exist for permethrin + PBO under the
above scenarios for sensitive aguatic life, such as larval or nymph forms of threatened

dragonfly species.

Resmethrin + PBO and sumithrin + PBO do not pose any unacceptable elevations in

aquatic life risks under the application scenarios evaluated.

The potential for aquatic life population and community level impacts was additionally assessed
through the modeling of an adulticide application in Suffolk County. The focus of this
evaluation was on potential indirect deposition of permethrin into shallow water bodies, such as
shalow wetlands, vernal pools, and shallow ponds, present in the Mastic-Shirley study area.
This scenario was selected based upon the results of the Level 2 assessment, which demonstrated
the highest potential for chronic risks to aquatic life from synthetic pyrethroid use exists under
this scenario (i.e., HQs up to 20 for aguatic invertebrates). Permethrin was modeled instead of

malathion because synthetic pyrethroids are more likely to be used more extensively than
malathion by Suffolk County.

For this modeling evaluation, potential long-term population and community-level impacts were
evaluated using the USEPA AQUATOX model. AQUATOX is a process-based ecosystem
model that predicts the fate of various pollutants, such as nutrients and organic toxicants, and
their effects on aguatic populations and communities, including those for fish, invertebrates, and
aquatic plants. Unlike most water quality models, AQUATOX treats aquatic organisms as
integra to the chemical/physical system. Its potential applications include analyzing the cause
and effect relationships between the chemical and physical environment and biological responses
(USEPA, 2004e; USEPA, 2004f; Pastorok et al., 2003).
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Version 3.1.4, in a beta version (prior to formal release) was used for this simulation. This latest
version offers a number of upgrades over previous versions, particularly with respect to the
greater flexibility and dynamism added to the fate, transport and uptake components of the

model and the inclusion of an estuarine modeling component.

This modeling evaluation examined impacts from permethrin reaching a small water body, such
as a shallow wetland, following aerial application in Mastic-Shirley. The results of the aquatic
life risk assessment demonstrated that PBO, as formulated with permethrin in the product
Permanone, does not contribute to observed risks, and so permethrin alone was modeled. The
modeled shallow open surface water body was considered representative of fresh water mixed

brackish environment. Aquatic species incorporated into the modeling included the following:
benthic organisms (amphipods, chironomids)
suspended feeders (daphnia, copepods)
predatory invertebrate (Odonata)
mollusks (mussel)
gastropods (snail)
small forage fish (silverside)
large forage fish (perch)
large bottom fish (catfish)
small game fish (bass, young of year)
large game fish (bass, adult).

Periphyhton and aquatic plants (e.g., diatoms, blue green algae) were also included as primary
producers in the simulation. Permethrin, however, has very low toxicity to aquatic plants (e.g.,

blue-green algae 96 hour ECso of 1,600 pg/L). Changes in abundances of aguatic plants
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attributable to permethrin were not anticipated and therefore aguatic plants were not included for

detailed evaluation and interpretation.

No long-term significant differences in abundance were observed among treated and control
organisms. Summary descriptive statistics of annua abundance predictions for treated
(organisms denoted with a “P") and control (organisms denoted with a “C”) simulations are
presented in Table ES-15. No long-term differences in the predicted annual abundances of
Daphnia and copepods under treated and control simulations were observed. Some short-term
reductions were predicted for Daphnia in the treated simulation, with recovery to pretreatment
levels occurring within one to two months. No significant annual differences in abundances
were observed for chironomids. Amphipods under treated conditions had a dlightly lower
average annual abundance than that predicted for the contral (i.e., 1.0 versus 1.7 g/sq.m), but this
difference was not statistically significant. Some short-term reductions were predicted for both
chironomids and amphipods in the treated simulation, with recovery to pretreatment levels
occurring within two months to 10 weeks. No long-term significant differences in abundances
were observed for mussels, gastropods, and dragonflies (Odonata) under treated and control
simulations. Some short-term reductions were predicted for Odonata in the treated simulation,
with recovery to pretreatment levels occurring within two to three months, possibly due to the
inclusion of modeled immigration. No long-term significant differences in abundances of fish
(i.e., slversides, white perch, catfish, largemouth bass) under treated and control simulations

were observed.
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Table ES-15. Summary Descriptive Statistics of AQUATOX Predicted Annual Abundances for
Organisms Evaluated Under Treated and Control Simulations.

rganism’ Mean Min Max -95% CL +950 CL_| Variance std SE
Peri, Green (g/sq.m) P 4.9453 0.2000 20.3088 4.4961 5.3945 19.0960 4.3699 0.2284
Peri, Green (a/sq.m) C 4.7152 0.2000 19.3508 4.2609 5.1694 19.5294 4.4192 0.2310
Phyt, Blue-Gre (mg/L) P 0.000005 0.000003 0.00002 0.000005 0.000006 0.0000001 0.000003 | 0.0000001
Phyt, Blue-Gre (mg/L) C 0.000005 | 0.000003 0.00002 0.000005 0.000006 0.0000001 | 0.000003 | 0.0000001
|IMyriophvilum (a/sa.m) P 40.2479 0.1000 60.4107 38.8211 41.6747 192.6800 13.8809 0.7256
Myriophyllum (g/sg.m) C 40.1604 0.1000 62.3070 38.7406 41.5802 190.7791 13.8123 0.7220
Chironomid (a/sg.m) P. 0.3961 0.0000 6.5725 0.2763 0.5158 1.3569 1.1649 0.0609
Chironomid (a/sg.m) C 0.4310 0.0000 8.5166 0.2976 0.5644 1.6843 1.2978 0.0678
\IAmphipod (a/sa.m) P 1.0445 0.0434 5.8178 0.9312 1.1577 1.2135 1.1016 0.0576
\IAmphipod (a/sg.m) C 1.7498 0.0421 8.0540 1.5497 1.9500 3.7919 1.9473 0.1018
Daphnia (ma/L) P 0.0024 0.0000 0.0300 0.0018 0.0030 0.0000 0.0056 0.0003
Daphnia (ma/L) C 0.0024 0.0000 0.0300 0.0019 0.0029 0.0000 0.0047 0.0002
Copepod (mg/L) P, 0.0015 0.0000 0.0359 0.0010 0.0021 0.0000 0.0051 0.0003
Copepod (ma/L) C 0.0013 0.0000 0.0359 0.0008 0.0018 0.0000 0.0049 0.0003
Mussel (a/sq.m) P 0.4686 0.0802 2.0000 0.4183 0.5188 0.2388 0.4887 0.0255
Mussel (a/sqg.m) C 0.4592 0.0763 2.0000 0.4085 0.5099 0.2433 0.4932 0.0258
Gastropod (g/sg.m) P. 3.5436 1.0000 6.1142 3.3901 3.6970 2.2280 1.4926 0.0780
Gastropod (a/sa.m) C 3.5318 1.0000 5.8914 3.3809 3.6827 2.1556 1.4682 0.0767
Odonata (a/sg.m) P 0.1062 0.0239 0.4479 0.0947 0.1176 0.0125 0.1118 0.0058
(Odonata (g/sq.m) C 0.1015 0.0202 0.4479 0.0897 0.1132 0.0130 0.1142 0.0060
Silverside (a/sg.m) P 4.4197 0.8521 7.9172 4.1978 4.6417 4.6623 2.1592 0.1129
Silverside (a/sg.m) C 3.1173 1.2624 6.1384 2.9892 3.2453 1.5520 1.2458 0.0651
hite Perch (a/sg.m) P 0.7124 0.2428 2.0193 0.6604 0.7643 0.2556 0.5055 0.0264
\White Perch (g/sg.m) C 0.6826 0.2304 2.0193 0.6291 0.7361 0.2705 0.5201 0.0272
Catfish (a/sq.m) P 0.5916 0.5000 0.6293 0.5868 0.5963 0.0021 0.0463 0.0024
Catfish (a/sq.m) C 0.5910 0.5000 0.6311 0.5863 0.5958 0.0021 0.0461 0.0024
Largemouth Bass - YOY (a/sg.m) P 1.5971 0.9482 2.7340 1.5411 1.6531 0.2965 0.5445 0.0285
ILargemouth Bass - YOY (a/sg.m) C 1.7957 1.0000 2.8195 1.7358 1.8557 0.3402 0.5832 0.0305
Largemouth Bass - A (g/sg.m) P, 46181 0.5000 6.9188 4.3676 4.8687 5.9402 2.4372 0.1274
Largemouth Bass - A (g/sq.m) C 4.9589 0.5000 7.5089 4.6829 5.2349 7.2114 2.6854 0.1404
Notes:
+ = Summary information presented for organisms present in surface water receiving permethrin (denoted as "P") and organisms
present under control surface water (denoted “C").
The results of the quantitative risk assessment are presented in Table ES-16.
Table ES-16. Summary of the Ecological Risk Assessment for Adulticides
Agents Telgﬁfztsrlal Terrestrial Conclusion Rolein
Con%idered Mamma’ls Insects Aquatic Life Comments in Risk M anagement
o Assessment Plan
Reptiles
Adulticides
Risks to Terrestrial . . .
non-target insect risks Terr&str_lal Primary materidl
. insect risks for truck and
insects, such used .
. —— as I honeybees as can be aerial ULV,
Resmethrin | No risk butterflies, No risk surrogate. r‘_nlt_lgated by based_ on
timing effectiveness and
bees, Endpt was licati Its of risk
dragonflies; maintenance | @PPIcalions resuits o ”t
al locations of abundance. | 3PP"OP- assessment.
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Terrestrial . Conclusion | Rolein
Agents Birds, Terrestrial L S
Considered | Mammals | nsects Aquatic Life Comments in Risk M anagement
Reptiles ' Assessment | Plan
Risks to Terrestrial .
non-target insect risks _'I'erre?etr_li Primary material
insects, such used Icr;sne(t;en S for hand held
I : as . honeybees as o ULV. Would be
Sumithrin No risk* butterflies, No risk* surrogate. mit gated by first choiceif
bees, Endpt was t'mll?g Ations resmethrin
dragonflies; maintenance appro cannot be used.
all locations of abundance | 2PPrOP:
Only chronic Terrestrial
risk to insect risks L :
Risks to individual Terrestriad | canbe E“ m;r(';y wil
non-target aquatic insect risks mitigated by al?eL;n ati\?z ?gr
insects, such | insecty/larvae used timing the other
: I as and crustaceans | honeybees as | applications .
Permethrin | Norisk butterflies, in shallow surrogate. approp. Foyrsittkt;;cmlijssa%e
bees, water (e.g., Endpt was Aquatic risks higher risks
dragonflies; | daphnid, maintenance | will not result eﬁ?imated N
al locations | opossum of abundance | in ment
shrimp, community '
mayfly) level impacts
Since a different
Acute and Terrestrial ;L/a:i:rr]c?il:;she
Risksto chronicriskto | Terrestrial Lr;egterlis could be used if
non-target individual insect risks miticated b pyrethroid
insects, such | aguatic insects | used timir? Y resistance
Malathion | No risk* as and crustaceans | honeybees as “S ations becomes an
butterflies, in shallow surrogate. appro issue. Label
bees, water bodies Endpt was pru at?c restrictions make
dragonflies; | (e.g., stonefly, maintenance coqmm r;i ¢ it less useful for
all locations | amphipod, of abundance unity ULV and risk
mysid shrim level impacts assessment
y P) not expected | . X
indicates higher
risk.
Synergist
Risks to Terrestrial
non-target Based on insect risks
:ar;sects, such evaluation of | can be g;rrgt?:rn(ﬁ%ggh
PBO No risk” butterflies, No risk* Ec?r:t)ai ning m:llﬁgted by maximize ULV
g‘re:s’on flies products applications effectiveness
all locations approp.

* That is, predicted exposures were below levels of concern established by USEPA and/or others and so do not
indicate that there is an increased risk of unacceptable ecological impacts from use of the pesticides under the
conditions evaluated in this assessment
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Natural pyrethrum did not undergo a quantitative risk assessment. Instead, it was evaluated
qualitatively.

Pyrethrums are a mixture of pyrethrins, which are naturally occurring insecticides produced by
certain species of the chrysanthemum plant. The flowers of the plant are harvested shortly after
blooming. The flowers are either dried and powdered or the oils within the flowers extracted
with solvents. The resulting pyrethrin containing dusts and extracts usually have an active
ingredient content of about 30 percent (Extoxnet, 1996b). These active insecticidal components

are collectively known as pyrethrins.

Pyrethrum is extremely toxic to aquatic life, such as bluegill, while it is dightly toxic to bird
species, such as mallards. Toxicity increases with higher water temperatures and acidity.
Additionally, these compounds are toxic to bees. Pyrethrum has a toxic potency similar to
synthetic pyrethroids (Extoxnet, 1996b).

Exposure to pyrethrins can lead to coughing, wheezing and shortness of breath if inhaled.
Symptoms noted in humans are more frequently related to allergic responses and irritation than
neurotoxic effects (USEPA, 2005c). The pyrethrum extracts have been shown to cause allergic
skin rashes and asthmatic responses. These alergic reactions may be in response to “impurities”
present in the pyrethrum extract, since the more refined products available commercially today
do not appear to have this property (National Pesticide Telecommunications Network, 1998).

Pyrethrum is inactivated and decomposed by exposure to light and air. It is aso rapidly
decomposed by mild acids and alkalis (Extoxnet, 1996b).

Overadll, the data suggest pyrethrum is likely to pose a lower risk than synthetic pyrethroids

because it is more rapidly removed from the environment.
Mitigation

Any potential impact from the use of adulticides to control mosquitoes is mitigated by the
conceptual underpinning that adult controls are always the last — and never the primary — option
for mosquito control. Consideration of adulticides for control purposes means that all other

options have not succeeded, and a problem exists of such a magnitude that it requires addressing.
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The decision to apply adulticides will only be reached when a series of parameters have been
exceeded, and checks have been made that demonstrate a clear need for the treatment. The

decision- making processis laid out in detail in the Long-Term Plan.

There has been great concern that adulticides use might impact human health. This is because
the mechanisms of action used by the selected pesticides, and certain laboratory tests, make it
plausible that the compounds might affect human health. However, epidemiological work and
theoretical analyses (such as the risk assessment) all tend to find no elevation of risks for
impacts, because the concentrations that the adulticides are applied at, and thus the relative lack

of exposure to them for people, means that any potential impact cannot be realized.

The risk assessment did find one potential exposure scenario that might lead to some human
health impacts. That was for the maximally exposed individual in Davis Park who primarily
consumed produce grown a his home in Davis Park, due to exposure from 14 applications of
malathion over a season. This exposure was not accepted as a reasonable determination of
human health impacts, however, because it was based on the highest potential dose for Davis
Park under that scenario. Other factors not explicitly considered by the risk assessment, but
which weigh on this scenario, are:

an individua is extremely unlikely to primarily consume locally grown produce in Davis
Park (soils are not suitable for vegetable growing, and so a large container garden would
need to be created);

malathion is not likely to be the primary pesticide used in Davis Park (sumithrin is the
preferred kind)

washing the produce should reduce exposure, although pesticide adsorbed by the produce
will not be removed by washing

(Cashin Associates, 20050)

Similarly, there is aso a conceptua basis for concerns that adulticides may impact the
environment. The selected pesticides have been shown to be toxic to nontarget organisms at

low concentrations. However, they are adso applied at very low concentrations. Mosquito
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control applications, in fact, often use lower concentrations than is done for other pest control
reasons, but mosguitoes are considered to be fragile insects that are impacted readily by
pesticides. For instance, the maximum application of malathion for mosquito control is 0.23 |bs
Al per acre (USEPA, 2005g), but for grasshopper control the dose is alowed to be from 0.58 to
0.87 Ibs Al per acre (athough population reductions of up to 75 percent were also achieved
using 0.3 Ibs Al per acre with an encapsulated version) (Reuter and Foster, 2000) and for
treatments for crops such as brussel sprouts, cauliflower, ciollards, kale, kohlrabi, peppermint,
and trefail, it can be as high as 0.94 to 1.25 Ibs Al per acre (Birchfield et d., undated). Thisisan

indication that other insects require larger doses than mosquitoes do for control to ensue.

Modern mosquito control products are designed to degrade quickly, and not to leave residues
(unlike earlier products, where persistence was designed into the compounds to increase

effectiveness).

For those reasons, most accounts do no find mpacts for adulticides to nontarget organisms.
This included field studies conducted specially for the project, and most of the analyses
associated with the quantitative risk assessment of the selected compounds. The risk assessment
did find two aspects of the analysisin particular that did suggest the potential for impact:

Using a honeybee model, al of the analyzed compounds were found to potentialy have

impacts on flying insects at the time of application.

Exposures were predicted assuming that adulticides are applied when honeybees and other
nontarget insects are active. Honeybees and a number of other nontarget insects are
predominantly active during the daytime. Exposures and risks were predicted based upon
instantaneous conditions. However, adulticides are generaly not persistent in terrestrial
environments. The use of instantaneous exposure conditions precludes the incorporation of
degradation of adulticides, which in turn would likely reduce the potential for risk (Cashin
Associates, 20050).

Analysis of the air model and its potential to overestimate deposited concentrations suggests
that under many of the considered scenarios, resmethrin and sumithrin can be understood not

to truly present a risk to flying insects. Considering the rapid degradation measured under
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local conditions for resmethrin, the analysis (presented in Section 7 of the DGEIS) found it
very unlikely that resmethrin actually causes impacts to flying insects, and similar
considerations appear to hold for sumithin, as well. Tests of bee exposure to mosqguito
control pesticides tend to find losses more than those experienced at unexposed hives, but
within ranges of natural mortality (as when one study reported statistically elevated bees
deaths for exposed hives, but mortalities that were less than the “100 bee per day” apiary
mortality standard) (Zhong, 1999; Hester et al., 2001; Caron, 1979; Smith and Stratton,
1986). Nonetheless, it is clear that impacts to certain insects could occur from mosquito
control applications. There appears to be only one study of the effect of a pyrethroid on non
target insects (Jensen et al., 1999). In that study, biomass trapped following a pyrethroid
application was less than before the application. However, biomass trapped at a control site
was aso reduced on the evening following an application. UV light traps were used for this
experiment, and so only species attracted to UV light were tested. Both the control and the
test site recovered to pre-application biomasses within one week. Similar results occurred
following application of dibrom in Cicero Swamp, New York (near Syracuse), down to the
coincidental reduction of biomass at the control site, and recovery to pre-application biomass
within one week (O'Brien & Gere, 1995). Neither test suggests that mosguito control
pesticides have large impacts on night-flying insects, but neither determined that they did
not. Recruitment and dispersal by insects makes it difficult to tell the absolute effects of the
application.

Impacts could be greater for repeated applications over short time spans, applications that are
made over very large areas that would inhibit recruitment from outside of the application
area, or incidences where short-lived, susceptible insects are treated as they emerge.
Mitigation may be to avoid applications for vector control purposes at times or in areas
where mayfly emergences are predictable, for instance. Mitigation would also involve
working with natural resource agencies to identify insect populations that may be at risk from
pesticide applications (New Y ork State has identified insects of general concern, for example
[NY SDEC, 2005]).
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Permethrin, under a limited scenario, and malathion more generally, appeared to have the
potential to reduce aquatic invertebrate populations (including larval insects and

crustaceans).

Modeling determined this reduction in invertebrate populations did not propagate in the food
web, meaning there was no overall ecological impact from the potential invertebrate impact.

Additionally, except for one population (amphipods), no difference in modeled populations
(treated and exposed) was detectable within severa months, and the difference the model
reported for amphipods was not statistically significant. These potential impacts are mitigated by
further considerations. Testing of resmethrin, for example, showed that it was exceptionally
ephemeral in the environment. Modern pesticides are designed to degrade rapidly, and, for
resmethrin, at least, the goal has been attained. Other selected pesticides may also degrade more
rapidly than laboratory tests or theoretical considerations suggest.

Adulticides are applied over only a small portion of the County. In 2003, which had more
adulticide use of any year since 1999, only six percent of the County received an adulticide
application. The area of the County receiving Vector Control applications is even smaller (see
Figure ES-1, which further compares the complaints received by the County regarding mosquito
biting and the areas that received Vector Control applications in 2005). This means that any
potential impacts are extremely limited in terms of geographical extent. The County is
extremely judicious in its use of adulticides at present, and believes it will reduce its use further
under the Long-Term Plan. Reduced adulticide use will be fostered by more reliable source
reduction through progressive water management, and employment of the Adapco aeria

application model, which will optimize adulticide applications, when they are necessary.
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Furthermore, the use of adulticides provides benefits. They reduce risks for mosquito-borne
disease, and other impacts to quality of life, asit is clear they can be effective means of reducing

mosquito populations.
ES-4.8 Potential Impactsfrom Mosquito-Borne Disease under the Long-Term Plan

Two arboviruses, WNV and EEE, are the main human health concerns with mosguito-borne

disease.

Since 1999, from its introduction in the general area of LaGuardia Airport in Queens, New Y ork,
WNV has spread throughout the US and North America (Marra et a., 2004). The transmission
cycle of WNV requires mosquitoes, the vectors for the disease. At least 40 species of
mosquitoes have tested positive for the virus in North America (Cornell, 2004). The maor
species associated with the spread of WNV belong to the Culex species; cases are linked to Cx.
pipiens, Cx. quingquefascatus, and Cx. tarsalis (CDC, 2003a). Mosquitoes feed seeking essential
nutrients for egg production. If an infected host is fed on, the mosquito can become a carrier for
the virus, and can transfer the virus when it feeds again. Birds tend to develop measurable virus
levels (viremia) shortly after being bitten by infected mosquitoes; therefore, they possess the
ability to pass the virus onto other mosquitoes if bitten again. Such species are known as
“reservoir hosts’ because they can pass the virus back to mosqguito vectors. Mosquitoes may also
infect other animals, including mammals, which are classified as “dead end” hosts, because they
do not support a high enough viremia level to successfully pass the virus back to mosquitoes
when bitten (Cashin Associates, 2005a).

WNV causes severa forms of illness in humans, which must run their course as there is no
effective treatment for the disease. Symptoms can be relieved through various treatments
appropriate for flu and flw-like effects (e.g., standard medication for headache, fever, body aches,
etc.). West Nile fever, the least virulent form, is characterized by symptoms such as fever, body
aches, headache, and, sometimes, swollen lymph glands and rash. West Nile fever generaly
lasts only a few days, athough in some cases symptoms have been reported to last up to severd
weeks. West Nile fever does not appear to cause any long-term health effects and most patients
recover fully with no sequelae (Huhn et a., 2003).
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Some people may develop a brief, West Nile fever-like illness before they develop more severe

disease, although the percentage of patients in whom this occurs is unknown (Huhn et al., 2003).

Occasionaly, an infected person may develop a more severe course of the disease — West Nile
encephalitis or West Nile meningitis. Encephalitis is an inflammation of the brain, and
meningitis is an inflammation of the membrane around the brain and the spinal cord. Thereis no
treatment for WNYV infection itself; a person with severe disease often needs to be hospitalized.
Care may involve providing intravenous fluids, respiratory support, prevention of secondary

infections, and general nursing support of the symptoms (Huhn et al., 2003).

In Suffolk County, there have been 26 cases of WNV illness since 1999, and four people have

died from the disease.

EEE is a mosquito transmitted pathogen that occurs naturally in a wide variety of birds along the
eastern flyway of the United States (Morris, 1988; Scott and Weaver, 1989). The virus produces
the clinical disease eastern equine encephalomyelitis in humans with a mortality outcome
between 30 and 75 percent and is virtually 100 percent fatal in horses (Morris, 1988).
Chamberlain (1958) felt that EEE reached highest levels in coastal areas where fresh water
swamps joined salt marsh habitat. Culiseta melanura, a bird feeding mosquito that uses acid
water swamps as habitat, has been identified & the primary enzootic vector, first in Georgia
(Chamberlain et a., 1958) but also in New York (Morris et al. 1980). Cs. melanura appears to
be a fixed avian feeder (Edman et a., 1972) and is probably not responsible for the transmission
of EEE to either humans or equine hosts. Therefore, “bridge vectors’ are necessary to transmit
the virus from birds to people or horses. Although severa species have been shown to be
competent vectors of EEE, Crans (1977) used Koch’s postulates to show that Oc. sollicitans met
basic criteria to indirectly prove vector status and suggested that the species should be controlled

for the prevention of human disease whenever EEE is found to be active.

There has never been a human case of EEE in Suffolk County, although a horse case occurred in
Nassau County in 2005, and a health emergency for EEE was declared in the Montauk area in
2003.
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Novel mosguito-borne diseases for Suffolk County can be classified as those that are endemic

but do not cause illness, and those exotic pathogens that may be introduced. Endemic diseases of
concern include:

Jamestown Canyon virus
La Crosse virus
Exotic pathogens of concern include:
Sindbis virus
Rift Valey fever virus
Japanese encephalitis virus
Usutu virus

Thislist is not comprehensive, but is intended to identify reasonable prospects for introduction to
Suffolk County. Although none of these diseases is currently found in the County, the
introduction of a novel mosquito-borne disease seems to be a question of “when” not “if,” given

the realities of modern transportation and its role in the spread of infectious agents (Cashin
Associates, 2005b).

Mosquitoes involved in disease transmission in Suffolk County are listed in Table ES-17.
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Table ES-17. Mosquito Species of Concern in Suffolk County

Species Vector Status Other |Issues
Known WNV bridge
vector
Probable EEE bridge
Aedes vexans vector Aggressive, SC's major fresh flood water mosquito

Anophel es punctipennis

Possible WNV bridge
vector

Pesky, enters houses

Anopheles
guadrimacul atus

Malariavector

M oderately aggressive

Coquillettidia perturbans

EEE bridge vector

Aggressive human biter, breeds in emergent fresh
marshes

Culex pipiens

WNV amplification vector
Probable WNYV bridge
vector

Breeds near (containers, catch basins, other standing
water) and enters houses

Culex restuans

WNV amplification vector

Often breeds with Cx. pipiens

Culex salinarius

WNV bridge vector

Irritating biter, breeds in brackish flood water (rare
here)

EEE amplification vector

Probable WNV Breedsin environmentally-sensitive habitats, making
Culiseta melanura amplification vector control problematic

Probable EEE bridge

vector

Ochlerotatus canadensis

Possible WNV bridge
vector

Spring fresh water mosquito, extremely long lived, avid
human biter

Ochlerotatus cantator

Spring salt water mosquito, moderately aggressive

Ochlerotatus japonicus
japonicus

WNV bridge vector

Tree-hole (tire) mosquito, causes local biting
complaints, moderately aggressive

Ochlerotatus sollicitans

EEE bridge vector
Probable WNV bridge
vector

SC primary pest species, extremely aggressive, salt
water flood mosquito

Ochlerotatus
taeniorhynchus

Aqggressive salt water flood mosquito

Recent WNV infection rates for Suffolk County are shown in Table ES 18.
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Table ES-18. Rates of WNV cases (per million population) in Suffolk County, 1999-2004

1999 [ 2000 | 2001 [ 2002 [ 2003 | 2004 | Mean Rate | Maximum Rate

Suffolk County 0 0 056 | 462 | 549 0 1.78 5.49

Suffolk County Exposed Popul ation* na 0 0.84 | 6.85 | 8.14 0 3.17 8.14

* exposed populations are those living in a zip code where a positive dead bird or positive mosquito pool was found

These rates can be compared to those from serosurveys and public health records in northeastern
North America (Table ES-19).

Table ES-19. WNV Rates (per million people exposed)

Location Year | Infection Rate | Hospitalization Rate | Death Rate
Douglaston 1999 26,000 190 22
Connecticut 1999 0 0 0
Suffolk County 2000 1,200 0 0
Connecticut 2000 0 0.29 0
Suffolk County 2001 130* 0.84 0
Connecticut 2001 260* 1.8 0.3
Cuyahoga County | 2002 19,000 100 6.4
Toronto 2002 31,000 200 0
Suffolk County 2002 1,000* 6.9 1.7
Connecticut 2002 750* 5.0 0
Suffolk County 2003 1,200* 8.1 1.6
Connecticut 2003 750* 5.0 0
Suffolk County 2004 o* 0 0
Connecticut 2004 44* 0.29 0

* = computed using a 150:1 ratio of infections to hospitalizations

all datarounded to two significant figures

(see Cashin Associates, 2005r)
It is clear that Suffolk County (and Connecticut) had much lower infection rates than
Douglaston, Cuyahoga County, and Toronto. This is most likely due to a combination of
differing mosqguito ecology and mosquito control programs. However, both Suffolk County and
Connecticut have competent vectors of WNV. Aggressive mosquito control programs most

likely play an important role in the lower infection rates.

The Long-Term Plan is expected to improve mosquito control in general, compared to the
existing program, and also should reduce disease risks. Implementation of progressive water
management should, at worst, maintain, and actually is intended to decrease, salt marsh mosquito
numbers. Other potentia bridge vectors, such as Ae. vexans, will continue to be aggressively
controlled. Cx. pipiens may be better controlled through wider use of larvicides in storm water

systems, and more targeted applications of adulticides for viral control, in terms of timing and

Cashin Associates, PC ES-158



Suffolk County Vector Control and Wetlands Management Long-Term Plan
Draft Generic Environmental Impact Statement May 3, 2006

application means, in fresh water environments where trapping indicates that Cx. pipiens is the
dominant mosquito present. Continuing public education should also pay dividends in
reductions of mosquito environments in the near vicinity of residences and businesses.
Therefore, it seems likely that WNV risks for people will be reduced through adoption of the
proposed Plan.

Implementation of the Long-Term Plan may reduce risks somewhat from the current mosquito

control situation for EEE, as well. This follows from the following elements:

A strong EEE surveillance program in red maple swamps will be continued,

allowing for early detection of the amplification cycle.

If amplification is detected, surveillance will be extended to similar habitats
following logical, local migration paths (mostly south and west), to determine if young-
of-the-year birds are spreading the virus.

Prophylactic control of obvious bridge vectors in the vicinity of historical

amplification areas will be continued, using larvicides.

When the risk profile warrants (if there are large numbers of bridge vectorsin the
vicinity of an amplification center), adulticides will be applied to reduce the risk of

human or equine cases.

Although the reduction of EEE risks may be an unintentional by-product, salt
marsh mosguitoes will be controlled using larvicides, and, if warranted, adulticides; this
appears to reduce the chances that this very efficient potential vector of EEE is not

allowed to infect people.

Similarly, risks from endemic and novel diseases may be less under the proposed plan, for
similar reasons. Good surveillance will determine the presence of the pathogens, and control of
most bridge vectors means that opportunities for human infection are less than they might

otherwise be.
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ES-5. Alternatives Considered

During the development of the Long-Term Plan, alternatives to what became the Long-Term
Plan were carefully considered. This is a necessary part of a Management Plan process. The
Long-Term Plan (Appendix A) spells out some of the particular choices that were made; implicit
in many of the discussions in the Literature Search is the weighing of options for managing
Suffolk County’s mosquitoes. Formally, for the SEQRA process, a few alternatives were
considered. Several were variations on the overall IPM approach to vector control. Alternatives
that were so considered included the “no-action” option of continuing the current program,
various pesticides choices for larval and adult control, and considering different options in terms
of restrictions on pesticides use. In addition, one technological alternative (limited use of
Mosquito Magnets) was considered, as was one water management option (regular maintenance

of all mosquito ditches in the County) under an IPM rubric.

The other major option considered was to have no organized mosquito control program. Thisis

not an IPM approach, and so will be considered separately.
ES-5.1. No-Action Alternative (Continue the Current Program)

Suffolk County currently employs an IPM program to address mosqguito control, one that was
evauated by mosqguito control professionals from outside of New York as one of the best in the
northeast US (CA-CE, 2004a). The Long-Term Plan and the current program have many

features in common. Salient differences, and the effects on impacts from the differences include:

Public education and outreach: the Long-Term Plan embraces many essentials of
the current program, but proposes expanding the extent and intensity of outreach.
Severa new elements are proposed, including an expanded web presence, and,
especialy, a targeted outreach program to those areas that recelve the most Vector
Control adulticide applications. Overall the program will seek to justify itself by

collecting and disseminating more information regarding program activities.

Surveillance: the Long-Term Plan proposes expanding the New Jersey trap
network, establishing baseline trap locations, and increasing the initial CDC trap set-out
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number. Efforts will be made to quantify larval sampling, and develop trigger values for
larvicide applications. Alternatives to dead bird sampling for WNV will be explored.
Confirmatory CDC trap sampling will be undertaken prior to any proposed Vector
Control adulticide application, and landing rate sites will be established. Efficacy

sampling (larval and adult treatments) will be done routinely.

Source reduction: expanded tire management and catch basin surveillance and
treatments will be the focus of nonwater management source reduction changes from the

existing program.

Water management: the current program relied on extensive maintenance of the
legacy grid ditch system for water management, although that program has been largely
eliminated over the past several years. The Long-Term Plan proposes a shift to a more
progressive water management approach. Where possible, the default action will be to
allow marsh reversion to go forward. Where mosquito breeding constitues a problem,
such as at most of the 46 salt marshes in the County that currently receive ageria larvicide
applications, more ecologically sensitive approaches to water management will be
considered. If favorable reviews of these plans by outside agencies (such as the loca
natural resource department in the local municipality), other interested parties, and/or the
Wetland Screening Committee are gained, then the County will implement these plans,
utilizing Best Management Practices developed through the Long- Term Plan process. It
is anticipated that the Wetlands Screening Committee will develop a County-wide,
comprehensive marsh management plan that will allow vector control actions to move
forward so as to restore and enhance the vital functions provided by salt marshes. The
Long-Term Plan therefore intends to reduce larvicide use by approximately 75 percent
from current levels by instituting more effective water management in troublesome aress,

and also to improve ecological processes across the areas that are so treated.

Biocontrols. the current program uses Gambusia, on a limited basis, as a
biocontrol. The Long-Term Plan proposed some clear restrictions on biocontrol use,

suggested switching to a more environmentally benign fish species, and also proposed
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using copepods in catch basins, if New Jersey research shows this approach to be safe
and effective.

Larval control: the current program uses the same three larvicides selected under
the Long-Term Plan. However, the Long-Term Plan proposes reducing larvicide
applications by 75 percent through more effective water management, includes
consideration of numerical triggers for larvicide applications, efficacy testing, and
resistance management. Larval applications will also be tempered by consultations with
resource managers to ensure applications do not unnecessarily impact nesting birds or
sensitive species. A specia focus to identify species of concern in fresh water

environments will be made.

Adult control: The current program only considers the use of adulticide when all
other control mechanisms have not succeeded, and a problem absolutely requires
addressing. That general approach will be maintained under the Long-Term Plan. The
mainstay pesticides for the adult control program, resmethrin and sumithrin, will be
unchanged under the Long-Term Plan, and the Long-Term Plan also proposes to use
permethrin and malathion as optional pesticides, as does the current program. The Long-
Term Plan, however, also proposes to add natural pyrethrum as an optional pesticide.
The basic application methodologies of the current program will be continued, with one
change: the Long-Term Plan has installed a weather station-linked aeria; pesticide
application guidance system (made by Aadpco) which will ensure, no matter whether the
current program is continued or the Long-Term Plan is adopterd, that aeria pesticide
applications are optimally made. This will reduce pesticide use and should increase
application efficacy, while decreasing off-target drift. The Long-Term Plan will institute
pre-Vector Control treatment sampling, and strictly comply with sampling limits for al
applications (at least 25 female mosquitoes of human biting species per trap night for
New Jersey trap data, and 100 such mosquitoes for CDC ight trap collections). The
Long-Term Plan will continue to follow NY SDOH and CDC guidance regarding Health
Emergency risk assessments. Construction of a local BSL-3 laboratory is intended to
improve the quality of information available to local program managers, while aso

decreasing turn-around times. This should allow for better, more accurate risk
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determinations to be made, as will expansions of the surveillance network and

identification of an alternative to dead bird sampling.

Administration: the Long-Term Plan proposes a refinement of responsibilities
between SCDHS and SCVC to allow for better surveillance programs, and also suggests
severa internal changes in the organization of SCVC. The Long-Term Plan aso
recognizes the need for better professional training and education programs for staff. The
Long-Term Plan calls for an adaptive management approach to ingtituting the Long-Term
Plan, and insists on better reporting and outreach programs so that the public and
interested parties are kept apprised of vector control practices and programs. Outside
oversight of the program will be formalized under the Long-Term Plan, by continuing
program advisory committees and instituting at least one new oversight group, the

Wetlands Screening Committee.

The Long-Term Plan clearly provides opportunities for improvements compared to the existing
program. Pesticide use is expected to be sharply reduced, and other aspects relating to overall
environmental quality in the County, especially wetland ecological functions, are expected to be
enhanced. Overal public health is expected to be protected even better under the Long-Term
Plan than it is today. Therefore, athough the no-action option represents a program that has
been cited as a first class approach to \ector control, the Long-Term Plan clearly represents a
better means of achieving the County’s goals.

ES-5-2. Other IPM Alternatives
Pesticide application alternatives

Alternatives consist of different pesticides than those considered for the Long-Term Plan, and

different application strategies. Different pesticides considered were:
Three larvicides
o0 Temphos

o Ethoxylated fatty alcohols
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0 Golden Bear QOil
Four adulticides

o Naed

o Fenthion

o Chloripyrifos

0 Deltamethrin

Impacts associated with larvicide aternatives would almost exclusively affect larval control

considerations.

Temephos is an organophosphate pesticide registered by USEPA in 1965 to control mosquito
larvae, and is the only organophosphate with larvicidal use. Temephos is used in areas of
standing water, shallow ponds, swamps, marshes, and intertidal zones. Abate is the trade name
of the temephos product used for mosquito control. Temephos is applied most commonly by
helicopter but can be applied by backpack sprayers, fixed-wing aircraft, and right-of-way
sprayers in either liquid or granular form. Temephos breaks down within a few days in water,

and post-application exposure is minimal (Cashin Associates, 20050).

Although temephos does not appear to pose a risk to human health, USEPA (2002c) concluded
that it is more toxic to aquatic invertebrates than alternative larvicides. For this reason, USEPA
has limited temephos use to areas where less-hazardous alternatives would not be effective,

specifying intervals between applications, and limiting the use of high application rates.

Based on this information, temephos appears to pose a greater risk of environmental impacts
than the Bti, Bs, or methoprene (Cashin Associates, 2005Q).

Monomolecular films are low-toxicity pesticides that spread a thin film on the surface of the
water that makes it difficult for mosquito larvae, pupae, and emerging adults to attach to the

water surface, causing them to drown. Films may remain active typically for 10 to 14 days on
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standing water, and have been used in the US in floodwaters, brackish waters, and ponds. Two
particular products are Arosurf MSF and Agnique MMF (Cashin Associates, 20050).

USEPA (2002c) has concluded that monomolecular films, when used according to label
directions for larva and pupa control, do not pose a risk to human health. In addition to low
toxicity, there is little opportunity for human exposure, since the material is applied directly to

ditches, ponds, marshes, or flooded areas that are not drinking water sources.

Additionally, USEPA (2002c) hes concluded that monomolecular films, used according to |abel
directions for larva and pupa control, pose minimal risks to the environment. They do not last
very long in the environment, and are usually applied only to standing water, such as roadside

ditches, woodland pools, or containers which contain few norttarget organisms.

Overall, based on this information, monomolecular films are considered to not pose greater or

lesser risks than Bti, Bs, or methoprene.

Qils, like films, are pesticides used to form a coating on top of water to drown larvae, pupae, and
emerging adult mosquitoes. They are specially derived from petroleum distillates and have been
used for many years in the US to kill aphids on crops and orchard trees, and to control
mosquitoes. Products sold for these purposes include Bonide, BVA2, and Golden Bear-1111,
(GB-1111) (Cashin Associates, 2005q).

USEPA (2002c) has concluded that oils, used according to label directions for larva and pupa
control, do not pose arisk to human health. In addition to low toxicity, there is little opportunity
for human exposure, since the materia is applied directly to ditches, ponds, marshes, or flooded

areas that are not drinking water sources.

USEPA (2002c) aso has found, however, that oils may be toxic to fish and other aquatic
organisms if misapplied. For that reason, USEPA has established specific precautions on the
label to reduce such risks.

Based on this information, Golden Bear Oil could pose a greater ecologica risk than Bti, Bs, or
methoprene. However, risks would be mitigated if label directions are followed.
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Therefore, none of the larvicide aternatives appear to offer any clear reduction in potential

environmental risks compared to the selection of larvicides made in the Long-Term Plan.
Selecting different adulticide products appears to have effects only regarding adult control.

Naled is an organophosphate insecticide that is applied as an ULV spray. Naled starts to degrade
immediately upon release of the spray droplets in the open air (FDACS, 2005). Once the spray
droplets land on surfaces, naled degrades rapidly. Naled also rapidly degrades in water and in
the presence of sunlight (Cashin Associates, 20050).

USEPA conducted preliminary risk assessments for naled as part of its overall wmulative
assessment for organophosphate pesticides (USEPA, 2002d). As part of this assessment,
USEPA evauated the relative potency of naled and other organophosphate pesticides, including
malathion. The endpoint used to gauge relative potency of organophosphate pesticides was
cholinesterase inhibition. The USEPA assessment found that naled is amost 300 times more
toxic than malathion.

Given this, naed is assumed to potentialy pose a greater risk to human hedth or the
environment than malathion. However, Peterson et a. (2005) found no human health impacts
associated with the use of naled for WNV control.

Fenthion is another organophosphate pesticide. It is classified by USEPA as a Restricted Use
Pesticide (RUP) due to the specia handling warranted by its toxicity. Fenthion is highly toxic to
birds, estuarine/marine invertebrates, and nontarget organisms. The mosquito adulticide use of
fenthion has been implicated in severa bird kill incidents (Extoxnet, 1996¢). All mosquito
control formulations, as well as nondomestic, nongranular formulations of 70 percent and greater
are RUPs. RUPs may be purchased and used only by trained certified applicators. Fenthion may
not be used on food crops (Cashin Associates, 2005q).

USEPA, in its overall cumulative assessment for organophosphate pesticides (USEPA, 2002d),

found fenthion to be more than 1,000 times more toxic than malathion.

Based on these collective data, fenthion is assumed to pose a substantially greater risk to human

health and the environment than malathion.
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Chlorpyrifos is a broad-spectrum organophosphate insecticide. Chlorpyrifos is moderately toxic
to humans, and repeated or prolonged exposure to organophosphates may result in the same
effects as acute exposure including the delayed symptoms (Extoxnet, 1996d). Chlorpyrifos is
very highly toxic to fresh water fish, aguatic invertebrates, and estuarine and marine organisms,
and moderately toxic to birds (Cashin Associates, 20050).

USEPA, in its overall cumulative assessment for organophosphate pesticides (USEPA, 2002d),

found chlorpyrifos to be over 300 times more toxic than malathion.

Based on these collective data, chlorpyrifos is assumed to pose a greater risk to human health

and the environment than malathion.

Deltamethrin is a pyrethroid insecticide that kills insects both on contact and through
consumption and later digestion. As is common with many pyrethroids, deltamethrin has a high
toxicity to fish under laboratory conditions. However, in the field under normal conditions of
use, fish seem generally not to be harmed. Deltamethrin has, however, been reported to have an
impact on aquatic herbivorous insects, and has been demonstrated to be toxic to bees (Extoxnet,
1996e). Toxic potency, generally, is similar to that of other synthetic pyrethroids (Cashin
Associates, 20050).

Overdl, deltamethrin is considered to pose risks similar to those posed by other synthetic
pyrethroids (Cashin Associates, 2005q).

Therefore, none of the aternative adulticides seem to reduce the risks of environmental impacts

compared to those adulticides selected under the Long-Term Plan.
The different application strategies considered were:

eliminate the use of al larvicides in fresh water environments, and no use of

methoprene in salt water settings

adulticide only in cases of declared human heath emergencies (eliminates all
adulticide applications considered under the evaluation management plan except for the
aerial applications)
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adulticide only after human illness
eliminate all adulticiding

In addition, the option not to change application means (i.e., not install the Adapco system) was
considered.

Eliminating the use of al larvicides in fresh water environments, with no use of methoprene in

salt water settings would primarily impact larval control.

The risk assessment found there were no ecological impacts from the use of Bti, Bs, and
methoprene. If that is the case, then eliminating the use of the larvicides in fresh water
environments would decrease mosquito control efforts without generating any offsetting
environmental or human health benefits. It has been determined in this analysis that mosquito
control appears to reduce human health impacts from mosquitoes. Therefore, a decrease in
mosquito control would likely increase impacts associated with mosquitoes and mosqguito-borne

disease — again, without any offsetting environmental benefits.

It might be that the same degree of control could be realized through greater use of adulticides to
address the increased populations of adult mosguitoes resulting from a lack of larval control.

Thisis suboptimal for a number of reasons:

1 the risk assessment found some potential short term impacts to flying insects
associated with all of the proposed adulticides

2. the risk assessment found the possibility of aquatic invertebrate impacts

associated with the use of permethrin and malathion

3. adulticide use is effective for immediate reductions of risks associated with
mosquito-borne diseases; adulticides are not as effective for long-term risk reduction
because their effect is immediate, and localized to the area treated. Larva control
addresses the mosquitoes prior to them becoming disease vectors (for almost all
mosquito-borne disease) and when eventual wide-ranging populations are concentrated.

This means control can be much more effective.
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4, adulticide treatments only address the mosquitoes in the air when the adulticide is
applied, and at the location where the pesticide is applied. This limits effectiveness in

time and space.

5. the principles of IPM suggest that it is more effective and appropriate to address
larval as opposed to adult pests.

6. larval pesticides are more targeted treatments than are adulticides, and thus the
theoretical potential for impacts should be greater with the use of adulticides. This

includes impacts to humans as well as to the environment.

7. because there is a greater theoretical potential for human impacts, accidents that
may result in worker exposure to these compounds, or unintentional misapplications
exposing the public, are more serious for adulticide use.

8. the County Pesticide Phase-Out Law inherently rgects the use of more toxic
alternatives when less toxic substitutes are available. Larvicides would seem to be less
toxic alternatives to adulticides, suggesting a legal concern for touting adulticides to

replace larvicides.

The four other application alternatives apply to adulticide applications, and so primarily affect

adult control considerations.

Adulticiding only in cases of declared human health emergencies is essentially the management
option evaluated in the risk assessment for Dix Hills and Manorville, where one to two
applications per year by helicopter were assessed. Therefore, for these locations, implementation
of this management aternative would not be expected to result in different risks than those
estimated in this human health and environmental risk assessment. Should a public health
emergency or case of human illness not occur, no spraying would occur and therefore there

would be no human or ecological risk from the use of adulticides.

A greater adulticide application frequency was evaluated for Davis Park, and for Mastic-Shirley.
In Davis Park, application frequencies in the range of 11 to 14 applications per season were

considered. Risks were predicted for nontarget terrestrial insects (all adulticides) and for
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aguatic life (crustacean and insects — malathion only). However, predicted risks were generaly
the same order of magnitude in Davis Park as in the other study areas, suggesting that application
frequency does ot significantly influence risks for the target adulticides and receptors eval uated.
Thisis not surprising, given that none of the target pesticides persists to any substantial degreein
the environment. Therefore, multiple applications, even at a once per week application
frequency, as evaluated under the Davis Park scenario, do not significantly increase risk
potential. For Mastic-Shirley, impacts were predicted for nonttarget terrestrial insects (al
adulticides) and for aquatic life (crustacean and insects — permethrin and malathion only).
However, similar to the reasoning applied for Davis Park, the overall risk potential is not likely

to be reduced much by decreasing the frequency of the applications.

Overal, adulticide use only during health emergencies or after public illness does not appear to
significantly reduce health or environmental risks for those areas being treated compared to those
risks estimated in this risk assessment. However, if this option did not merely reduce the number
of applications, but eiminated them atogether, then the potential impacts associated with
adulticide usage will also be eliminated.

However, the Long-Term Plan has clearly outlined a need for the County to control mosquitoes
in situations other than those idertified as Public Health Emergencies. Although the County
certainly is not relying on adulticiding to achieve its mosquito control ends, there will be certain
situations where the use of adulticides, outside of a Health Emergency, is necessary. To not
conduct control at such times will cause impacts to the quality of life of many County residents,
and aso will cause various kinds of non-clinical health impacts. The analysis conducted by the
County also suggests that not reducing human-biting mosguito numbers increases risks of
disease transmission. This is clearest in the case of EEE and salt marsh mosquitoes, but also
seems to be the case for other kinds of mosquitoes and other pathogens, as well. Therefore,
restricting adulticide operations as outlined here would have the net effect of increasing public

health impacts, as well as increasing effects on quality of life.

The analysis for adulticiding only after human illness is similar to the above, but there are
additional potential impacts. For one, it is clear that there will be health impacts associated with

this choice, as action will not be taken until after someone isill. In addition, by waiting to take
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action, the efficacy of the adulticide will be reduced. This is because there is a lag between the
transmission of disease and its reporting to health authorities. With WNV, for instance, it can
take several weeks for someone to become ill and be diagnosed. This means that any treatment
in direct response to a case is addressing conditions that are several weeks old — and, given the
swiftness that mosquito ecology evolves across a summer, is probably no longer relevant. This
makes for alogical disconnect in the motivation for trestment. If the treatment is not being made
in direct response to the case (because those conditions resulting in the illness no longer hold),
then other criteria are being used. If so, then it would make sense to use these other criteria,
absent the wait for the human case, to determine if treatment should be made or rot. Otherwise,
it is as if some degree of societal pain must be undergone prior to conducting adulticide
operations. This seems to be technically unsound, and morally and ethically bankrupt.

If the disease did not threaten humans except until people were becoming ill because pathogen
presence within a person was necessary for transmission to occur — as might be an interpretation
of malarial transmission — and if there were significant impacts associated with the proposed
adulticide application, or if adulticide impacts were of a scale where human lives might be at
stake, then the evaluation of this option might be more lenient. However, the quantitative risk
assessment suggested that the use of adulticides only increased risks for transient potential
impacts to aquatic invertebrates and flying insects. This potential impact must be perceived as
more abhorrent than the risk of human disease for treatment not to be undertaken prior to a

human case.

Another perspective that might support this kind of decision-making would be if adulticide
treatments were thought to be ineffective at preventing disease transmission. However, if that
were understood to be true, there would be no point in treating after a human case had occurred,

ather.

The County also considered eliminating adulticide use as a management option. In the risk
assessment, adulticide use was shown to potentially be associated with some adverse ecological
effects. In all but one case, aguatic ecological risks were principally due to potential malathion
use. The pyrethroid compounds generally were not predicted to pose unacceptable aquatic

ecological risks. Therefore, elimination of malathion as an adulticide could be associated with
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some potential risk reduction. In addition, al adulticides were predicted to be associated with a
potentially increased risk to nontarget terrestrial insects, and consequently, elimination of

adulticide use in general would iminate this potential impact.

The degree to which true impacts would be avoided by exclusion of adulticides is not completely
known. As stated throughout, the risk assessment employed relatively conservative assumptions
designed to overestimate rather than underestimate risks. Consequently, risks could be
substantially lower than those estimated here, and the overall magnitude of risk reduction by
elimination of adulticiding might be lower than suggested by the conservative risk numbers

presented here.

As a general conceptua position, however, chemical risks will be lower if chemicals are not
released to the environment. Therefore, complete elimination of adulticides will lower risks,

although the magnitude of that risk reduction cannot be defined with great certainty.

The basis for adopting the stance that adulticides should not be used seems to be that adulticides
are ineffective. In one sense, this is patently not true, as tests show adulticides are effective in
eliminating mosguitoes. However, it is adso true that mosquito populations often rebound
following an adulticide application. If that were to be generally the case, then it might be argued

that mosquito control using adulticides was largely ineffective.

Assume for a moment that mosquito populations generally rebound quickly. The effect sought
by adulticide use may only be transent, therefore. That may be sufficient for disease risk
reduction measures, especiadly if a brooded mosquito is the target of the treatment. The
mosquitoes that were eliminated are probably the parous (older) mosquitoes that represented the
disease threat, and the population rebound may be comprised of younger mosqguitoes that do not
cause as much concern. If the intent of the treatment was for Vector Control, then short-lived
effectiveness of a treatment means that the goa is only achieved for a fleeting time period.
However, as has been discussed extensively throughout this assessment, Vector Control
treatments not only address quality of life issues, but also have some degree of disease risk
reduction, as reducing populations of human-biting mosquitoes when al maor species of

human-biting mosquitoes are vectors clearly decreases risks faced by people.
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Although data from Suffolk County are not organized to make a quantitative presentation, the
County knows that these treatments are effective. The County does not use adulticide treatments
on a regular basis, except in the Fire Island communities, where uncontrolled breeding in the
near vicinity creates long-standing intolerable conditions for residents. Instead, the County uses
adulticide to reduce peak populations or to prevent the imminent transmission of disease. Short-
term reductions of peak populations are sufficient to ensure they are not immediately repeated.

Elimination of the highest disease threats means that the risks of disease will be lower.

Elimination of adulticiding would reduce fleeting risks associated with pesticides use, but allow

other problems and risks associated with mosquitoes to go unchecked.
Use Mosquito Magnetsin Davis Park

Special traps have been developed in the last few years that are designed to attract and catch
large numbers of mosquitoes, thus removing them from a fairly wide radius around the trap.
Brands include Mosguito Magnet, Mosquito Megacatch, the Flowtron Power Trap, and the
Dragonfly (CA-CE, 2005A).

All of these traps utilize some form of attractant that lures the host-seeking female mosguitoes to
a capture or killing device (AMCA, 2005). In some cases, mosquitoes are captured by an
impellor fan that draws them into a net, where they desiccate. Other trapping systems use a
sticky surface to which the mosqguitoes adhere when they land. Still others utilize an electric grid

to electrocute mosquitoes drawn into contact (CA-CE, 2005a).

Attractants used are generally variations on a common theme of mimicking mammalian
exhalations, scents, and body heat to provide host cues to questing female mosquitoes. The vast
majority of these traps use co,, produced either through the combustion of propane or via carbon
dioxide (COy) cylinder and released at between 350m and 500 mil/min. The plume of CO,
produced mimics human exhalation and makes these traps specific for capturing blood-feeding
insects. Therefore, non-target insects such as moths and beetles will be largely unaffected. The
CO, is often synergized with kocten-3-ol (octenol) (a derivative of gasses produced in the
rumen of cows) to increase attractiveness by several orders of magnitude. The octenol is slow
released into the air along with CO, (CA-CE, 2005a)
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An alternative management option considered by the County was use of mosquito traps in Davis
Park. If used, these mosguito traps could release CO, and octenol into the atmosphere.
Although CO; is a smple asphyxiate and cerebral vasodilator (BOCG, 2005), it would not reach

toxic levels when released the ambient the environment during trap operation.

Similarly, no toxic effects are likely from release of octenol. USEPA (2003) has concluded that
octenol, when released into air, is not harmful to humans, to other nontarget organisms, or to the
environment. There is the potential for toxicity if ingested, but this exposure route is highly

unlikely.

Overdl, no adverse health or ecological impacts are likely to be associated with the use of
mosquito traps in Davis Park. Potential aguatic life risks associated with the use of malathion
were predicted for Davis Park. Therefore, when evaluated specifically from a chemical risk
standpoint, use of the mosquito traps would likely be a lower risk aternative than the use of
malathion. No risks were predicted for the other target pesticides proposed for use in Davis
Park; therefore use of mosquito trapsin lieu of these other target adulticides will not significantly

lower risks.

The Early Action project demonstration with the propane-powered traps found that they were
ineffective at preventing mosguitoes from accessing an area (CA-CE, 2005a). This indicates that
they would probably not perform satisfactorily at Davis Park. This means that this dternative is
not acceptable because reductions in potential impacts to the environment would be minimal
(malathion is not likely to be used at Davis Park, especially on aregular basis), and no control of

mosguitoes might result.

It should be noted that some studies have found these devices to work well (CA-CE, 2005a).
This suggests that, analogous to DEET alternatives, efficacy may result if particular, as yet
unidentified factors collude with the product to cause some synergistic effects. Thus, it may
happen that the considered array would be effective, due to some factors not included in the test
at Sayville. Since there is no reason to assume that this will be the case, however, prudence

dictates not adopting this strategy of mosquito control.
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Water Management Option —Maintain All Ditches

Essentially, four water management options were considered under the DGEIS. The Long-Term
Plan included conducting progressive water management. The No-Action aternative (the
existing program) considered continuing ditch maintenance. The no vector control program (see
just below) considered no active water management (all reversion). In addition, the option to
maintain all ditches throughout the County was considered. This would expand the scope of the
existing ditch maintenance policy. This policy would be adopted if the mosquito ditches were to
be considered as any other part of the County’s infrastructure, where it is sound to keep the

infrastructure in good working order.

The problem with this approach is that expanding ditch maintenance, even in comparison to
current ditch maintenance policies, would appear to offer few to no benefits for mosquito
management and may result in considerably greater environmental costs. Environmental
benefits would appear to be few: improvements in water quality, potentially, for certain areas of
some marshes, and potentialy gains in fish habitat (both for mosguito consuming fish and for
estuarine fish). The benefits seem vastly outweighed by the potential effects.

As an example, maintaining ditches in a healthy, good functioning marsh where ditches have not
been recently maintained would alter the existing hydrology, wildlife habitats, and vegetation
patterns. Generally, maintaining every ditch in marshes across the County would likely lead to
widespread changes in vegetation and hydrology. Ditch maintenance is not needed at many

marshes because mosquito numbers are low and breeding is not a concern.

Thus, this alternative would appear to be a lesser choice in terms of mosquito control benefits,
and aso in terms of potentialy causing environmental impacts because of insensitive application
of a management technique where it is not needed, and where, if management is needed, better

options may be available.
ES-5.3. No Vector Control Alternative

Conducting no vector control at all can be evaluated primarily by determining what the baseline

risks from mosquito-borne disease, in the absence of vector control programs, might be, and by
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determining if any environmental impacts might occur in the absence of water management. If
impacts were associated with these two factors, they could be compared to the identified impacts
of the Long-Term Plan to see if no vector control might be a better dternative for the County to

consider.
The potential for WNV infection for areas where there was no mosquito control is based on:
two percent infection rates (20,000 cases per million exposed)

of the two percent infected, 1 in 150 would suffer from neurological illnesses
(meningitis or encephalitis), a 0.013 percent illness rate (130 hospitalizations per million
exposed)

of those hospitalized, approximately one in 10 would die, a 0.0013 percent fatality
rate (13 deaths per million exposed)

(Cashin Associates, 2005r)

A model to compute the effects of such illness rates was established for the County, using
exposure data based on zip codes where either positive birds or positive mosquito pools had been
detected for 2000 to 2005. The results of the model are shown in Table ES-20.

Table ES-20. Model of Suffolk County West Nile Virus Incidence, No Mosqguito Control (based
on a population of 1,482,284)

Year | Population Exposed | Hospitalizations | Deaths | Resulting |mmune Percentage
2000 1,135,878 151.5 15.1 15
2001 1,195,260 156.9 15.7 3.1
2002 1,168,088 150.9 15.1 4.6
2003 1,227,931 156.1 15.6 6.2
2004 191,328 23.9 2.4 6.5
Totals 639 64 6.5

These results suggest that as many as 64 people might have died in the absence of vector control
activities, assuming that mosquito transmission of WNV in the County is smilar to how the
disease was transmitted in Douglaston in 1999, and in Cuyahoga County and Ontario in 2002.
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To determine if these impacts can be expected to continue, even with increasing seroconversion
rates (and associated immunities from WNV), the model was run until 2025. Although
immunity increases over time, because the infection rate is only alittle larger than the increase in
uninfected people in the County (due to births and net migration into the County, even assuming
similar immunity rates for the migrants), there is no appreciable drop off in the modeled impact
from WNV for the next 20 years (Cashin Associates, 2005r).

It is not possible to quntify risks associated with EEE in the same fashion. It appears likely that
no vector control program would result in some increased risks for this virulent disease, and for

impacts associated with novel diseases, as well.

Analyses of public attitudes towards use of persona protection to avoid disease impacts,
conducted in Louisiana, suggested that lack of knowledge was not the primary factor in avoiding
taking steps to avoid disease risks. Rather, complicated sociological attitudes seemed to interfere
with many people taking steps they recognized as useful (Zielinski-Gutierrez, 2002). It is not
altogether clear that al of the factors that were found in Louisiana apply to Suffolk County, but
many may. This suggests there are deep-seated barriers to effective avoidance of mosquito
impacts, and the lack of an organized program cannot be balanced simply through public
education to take persona responsibility for avoiding effects associated with mosquitoes and
mosquito- borne diseases.

Impacts associated with reverson — managing marshes by allowing natural processes to occur
without further manipulation — were discussed above under the Long-term Plan, as the County

intends to use reversion as an extremely important element in its marsh management plans.
Marsh characteristics that seem to indicate good results from reversion are:

historica marsh health in the absence of ditch maintenance

large tidal exchange rates, fostered by some combination of a large tidal range, a
good estuarine connection, few barriers to internal water flows, and/or an extensive
natural creek system

infilling ditches from upland ends (potentialy eroding at the mouths)
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relatively few people to be impacted by mosquito breeding
killifish habitats other than ditches

patient managers willing to alow processes to occur deliberately

However, conducting no water management means that this strategy would be employed for all
marshes throughout the County. There are many examples of salt marshes in the County where
ecological and mosquito management impacts can be shown to occur because one or more of the

factors listed above are absent from the marshes in question.

Therefore, the DGEIS concluded hat a strategy of strict reversion would result in mosguito
impacts to people (including potential health impacts), and ecological impacts to certain marshes
—and the loss of ecological benefits associated with adoption of progressive water management,
where indicated.

Thus, a no vector control option is clearly suboptimal.
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ES-6. Triggersfor Further Environmental Review

Suffolk County is expected to adopt findings on an environmental review of its Long-Term Plan
for Vector Control and Wetlands Management. Under SEQRA, GEISs should “set forth specific
conditions or criteria under which future actions will be undertaken or approved, including
requirements for subsequent SEQR compliance” (6 NYCRR 8617.10(c)). This may include
“thresholds and criteria for supplemental EISs to reflect significant impacts ... not adequately
addressed or analyzed in the generic EIS’ (ibid).

Further environmental reviews for actions taken under the Long- Term Plan relate to two types of

actions:
adoption of the Annual Plan of Work by the County Legidature

permitting of water management projects (actions taken by the NYSDEC and

potentially by local governments or agencies).
Criteriafor Additional Environmental Review Relating to the Annual Plan of Work

Upon adoption of Findings, the Legidature (as Lead Agency) will have satisfied itself that the
potential impacts of the Long-Term Plan have been adequately reviewed. From this perspective,
if an Annual Plan of Work complies substantively with the Long-Term Plan, then potential
impacts of that annual plan will have been adequately considered, as well.

The primary criterion for determining if an Annual Plan of Work is not substantively in accord
with the Long-Term Plan should be the annual plan’s compliance with the overall approach of
the Long-Term Plan, and, where specified, a failure to use particular actions, or a major
deviation from an important specific set of actions. In general, annual plans need to focus on the
use of surveillance to determine where mosquito problems exist, and to primarily employ source
reduction tools to reduce the impact of mosguitoes on people. An important source reduction
tool must be implementation (over time) of the techniques for water management developed in
the Best Management Practices manual, & outlined in the Wetlands Management Plan. Any
plan that proposes to manage mosquitoes without surveillance or to not use water management as
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a means of obtaining long-term control of mosquito problems will require additiona

environmental review.

Other criteria that would lead to additional environmental review of an annual plan would be:

failure to include public education and outreach steps to educate residents and
visitors on the means that are available to avoid mosquito bites and diseases

associated with mosquitoes

reductions in staffing levels as allocated in the Long- Term Plan to population or

disease surveillance

failure to commit to respond to al mosquito complaints using personnel

appropriately trained to identify and mitigate sources of mosquito problems
no coordination with local governments on minor water management projects

no review of maor water management projects by agencies or organizations

outside of Suffolk County government

absence of a mitigation strategy for any failures to meet water management
objectives, as identified in an annual Wetlands Strategy Plan or Triennial Program

Report

proposed use of a nortnative biocontrol organism not already resident in Suffolk

County natural environments

proposed use of alarvicide other than Bacillus thuringenesis var israelensis (Bti),

Bacillus sphaericus, or methoprene

proposed use of an adulticide other than resmethrin, sumithrin, permethrin,

natural pyrethrins, or malathion

identification of a preferred adulticide agent other than resmethrin or sumithrin

Cashin Associates, PC ES-180



Suffolk County Vector Control and Wetlands Management Long-Term Plan
Draft Generic Environmental Impact Statement May 3, 2006

administrative changes that resulted in daily operationa authority no longer
residing with the Superintendent of the Division of Vector Control of the Suffolk
County Department of Public Works (SCVC), or in operational authority under a
declared health emergency no longer residing with the Commissioner of the Suffolk
County Department of Health Services (SCDHYS)

Environmental reviews may consist of a negative declaration if no significant environmental
impacts will result (6 NYCRR 8§617.10(d)(3)) or a supplemental environmental impact statement
if one or more significant adverse impacts may result (6 NYCRR 8617.10(d)(4)). Use of an
expanded EAF may be appropriate when a negative declaration is proposed.

Water Management Projects Criteria

Upon aoption of Findings, the Legidature (as Lead Agency) will have satisfied itself that the
potential impacts of the Long-Term Plan have been adequately reviewed. From this perspective,
the classification of allowable water management actions (as described in the Best Management
Practices manual) as “no to little” potential impacts, “minor” potential impacts, and “mgor”
potential impacts will have been accepted, and the descriptions of the potential for impacts (and
the mitigation steps to avoid impacts) will have been deemed to be adequate.

Nonetheless, on a project by project basis, the following criteria need to be considered to

determine if additional environmental reviews are warranted:

the techniques to be employed have been classified as having the potential for

major environmental impacts

the total area of the wetlands that may be affected by the project exceeds 15 acres
with hydrology being the primary consideration

the project requires physical alteration of more than 15 acres of wetlands

consultation with local authorities or review by the Screening Committee finds
there is a potential for major impacts under the proposed course of action
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Environmental reviews may consist of a negative declaration if no significant environmental
impacts will result (6 NYCRR 8617.10(d)(3)) or a supplemental environmental impact statement
if one or more significant adverse impacts may result (6 NYCRR 8617.10(d)(4)). In light of the
extensive reviews of the techniques to be employed for water management in the GEIS and
associated documents, use of an expanded EAF to cite relevant sections of the GEIS or to report
on local data collection efforts that justify the project may be appropriate if a negative
declaration is proposed.
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ES-7. Roadmap tothe DGEIS
ES-7.1. Essential Elements of a GDEIS

The SEQRA regulations lay out the necessary elements of an Environmental Impact Statement
(6NYCRR 617.9(5)). They are:

adescription of the proposed action
adescription of the environmental setting

where applicable and significant, an evaluation of the potential significant adverse

impacts, including short-term, long-term, and cumulative impacts;

where applicable and significant, an evaluation of adverse environmental impacts
that cannot be mitigated

where applicable and significant, an evaluation of irreversible and irretrievable

commitments of resources
where applicable and significant, an evaluation of growth inducing aspects

where applicable and significant, an evaluation of impacts on energy use and

conservation
where applicable and significant, an evaluation of impacts on solid waste

in Nassau and Suffolk Counties, impacts on and consistency with special

groundwater protection area programs and plans
descriptions of mitigation measures
adiscussion of feasible aternatives

if the action is in an approved Loca Waterfront Revitalization Program area,

consistency with the local program policies
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A Generic EIS may be broader and more generd than site or project specific EISs, but should
discuss the logic and rationale for the choices being offered. A GEIS may also use conceptual
information, and may discuss hypothetical scenarios in general terms (6NY CRR 617.10(Q)).

ES-7.2 Finding the Essential Elements

The essential elements of EISs have been included in the GEIS prepared for the Long-Term Plan.
A brief concordance of the essential elements and the GEIS is presented in Table ES-21.

Table ES-21. Concordance of the Long-Term Plan GEIS with SEQRA Essential Elements

Essential Elements

Proposed Action Sections 2.8—2.10

Environmental Setting Sections 3, 4,5

Short-term and Long-term Adverse Impacts of the | Section?7

Action

Cumulative Impacts Section 15

Impacts that Cannot be Mitigated Section 16

Irreversible Commitments of Resources Section 17

Growth-inducing Impacts Not applicable and significant

Energy Impacts Section 11

Solid Waste Impacts Section 12

SGPA Impacts Not applicable and significant (see the discussion in
Section 3.4.2

Mitigations Section 14

Feasible Alternatives The existing program (no-action): Section 21, Sections
7,8
IPM alternatives: Section 8
No Vector Control: Section 9

Consistency with LWRPs Section 2.7.4

Scoping was conducted for this project. The Fina Scope was included as Appendix D. As part
of the Scope a proposed outline for the EIS was prepared. The development of the project
precluded using that particular outline to prepare this DGEIS; nonetheless, as that outline
ensured al elements raised in Scoping were to be included in the DGEIS, a concordance
showing where in the current document each subtopic can be found has been prepared. In
addition, in Section 18 another concordance has been prepared that demonstrates that key issues
raised in Scoping were explicitly addressed in the DGEIS.
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Please note that no topic could not be addressed due to information unavailability, although some
topics were discussed in more conceptual terms than others (asis allowed in the preparation of a
DGEIS)

All referenced material was either included as an Appendix (the three basic plans that form the
Long-Term Plan, Scoping, and the project Workplan), has been made available for downloading
on the project website (www.Suffolkmosqguitocontrol plan.org), or was published and is available

through standard library resources. References have been provided for each section of the
DGEIS. All materials (except books received through library loans) should be available through

the Project Manager.
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DGEIS Scoping Table of Contents Concordance to DGEIS dated May 3, 2006

The Scoping DGEIS Table of Contents was prepared early in a project that was by its very
nature intended to deviate from preconceived project descriptions. It was anticipated that
research, project activities, and early Action Projects would be combined to generate a Long-
Term Plan that was not merely a validation of past practices.

Therefore, there were some changes in emphasis from the outline presented here, and the draft
DGEIS does not follow the organization presented during Scoping, either. However, the content
of the draft DGEIS appears to have addressed the substantive issues identified in December
2002.

The Scoping outline is presented below in bold or plain typefaces. Cashin comments and the
DGEIS sections/pages where the topics are addressed are in italics.

GLOSSARY OF KEY TERMS
Included with table of contents in each volume
1. EXECUTIVE SUMMARY
Section ES
2. DESCRIPTION OF THE ACTION
2.1. SC Long Term Management Plan for use of adulticides for mosquito control
Section 2.10.6
2.2. SC Long Term Management Plan for use of larvicides for mosquito control
Section 2.10.5
2.3. SC Long Term Management Plan pesticide application techniques
2.3.1. Aerial
Section 2.10.5, 2.10.6
2.3.2. Truck-mounted
Section 2.10.5, 2.10.6
2.3.3. Other
Section 2.10.5, 2.10.6
2.4. SC Long Term Management Plan for use of traps for mosquito control
Traps were found to be ineffective (Section 6.11, 8.8.2)
2.5. SC Long Term Management Plan for marsh management for mosquito control
2.5.1. Marsh/Water Management
Section 2.10.3
2.5.2. Dredging & filling
Section 2.10.3
2.5.3. OMWM in various forms
Section 2.10.3
2.5.4. Natural reversion
Section 2.10.3
2.5.5. Other
2.6. SC Long Term Management Plan for public education
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Section 2.10.1
2.7. SC Long Term Management Plan for public notification
Section 2.10.1
2.8. SC Long Term Management Plan for Citizen mosquito control efforts
Section 2.10.1
2.9. SC Long Term Management Plan operating costs
Section 2.10.7, Appendix A
2.9.1. Personnel
Section 2.10.7
2.9.2. Equipment and supplies
Throughout Section 2.10, Appendices A-C
2.9.3. Other
Section 2.10.7
3. HUMAN HEALTH SETTING
3.1. Demographics
3.1.1. Geographic distribution of general population
Section 3.2
3.2. Distribution of vectors
3.2.1. Distribution of mosquitoes infected with WNV, EEE, SLE, others
Section 2.4, 2.5, 5.6.,5.9
3.2.2. Distribution of infected birds, horses, and other disease-carrying organisms
Figures 7-12 to 7-16
3.3. Distribution of mosquito-borne disease infections, hospitalizations, and deaths
Confidentiality rules did allow for this to be produced, but see Figures 7-12 to 7-16 and
associated discussions in Section 3.3.4 and 7.11.2
4. ENVIRONMENTAL SETTING
4.1. Land Uses
4.1.1. Distribution of upland recreation areas such as parks, playfields.
Discussed for Risk Assessment Study Areas Section 4.2
4.1.2. Distribution of public beaches
Discussed for Risk Assessment Study Areas Section 4.2
4.1.3. Distribution of freshwater wetlands
Mapped Section 3.1.5, discussed generally Section 5.8.3, discussed more completely for Risk
Assessment Areas Section 4.2, PSAs, Section 5.10
4.1.4. Distribution of marine wetlands
Mapped Section 3.1.5, discussed generally Section 5.2, discussed more completely for Risk
Assessment Areas Section 4.2, PSAs, Section 5.10; also see Appendix B
4.1 Geology
4.1.1 Distribution of soils relative to pesticide residuals
Suffolk County soils generally discussed Section 3.1.2, discussed in specific Risk Assessment
Areas, Section 4.2, quantitative risk assessment included discussion of specifics relating to
terrestrial pesticide transport, Section 7.9.2.1.8
4.1.2 Distribution of soils relative to permeability and groundwater recharge
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Suffolk County soils generally discussed Section 3.1.2; groundwater systems discussed
generally Section 3.1.3; discussed in specific Risk Assessment Areas, Section 4.2, quantitative
risk assessment included discussion of specifics relating to terrestrial pesticide transport,
7.9.2.1.8
4.1.3 Topography and its relationship to pesticide drift due to runoff
LI topography mapped and discussed Section 3.1.1; discussed in specific Risk Assessment
Areas, Section 4.2; quantitative risk assessment included discussion of specifics relating to
terrestrial pesticide transport, Section 7.9.2.1.8, and runoff to surface water bodies, Section
7.8.2.15and 7.9.2.1.8
4.2 Water Resources
42.1 Stormwater
4.2.1.1 Collection systems as mosquito habitats
Discussed generally Section 2.10.3, and specifically Section 6.9, 6.10
4.2.1.2 Water quality
4.2.1.2.1 General presence of contaminants
Section 3.1.4
4.2.1.2.2 Presence of VC chemicals
Section 3.1.4, 3.4.2
4.2.2 Surface water
4.2.2.1 Drainage areas and relationship to stormwater runoff
Section 3.1.4, generally, and specifically, Section 6.6, 6.9, 6.10, and for risk assessment areas,
Section 4.2, and PSAs, Section 5.10
4.2.2.2 Water quality
4.2.2.2.1 General presence of contaminants
Section 3.1.4
4.2.2.2.2 Presence of VC chemicals
Section 3.1.4, 3.4.2
4.2.3 Groundwater
4.2.3.1 Water quality
4.2.3.1.1 General presence of contaminants
Section 3.1.3
4.2.3.1.2 Presence of VC chemicals
Section 3.1.3, 3.4.2
4.3 Air Resources
4.3.1 Air quality
4.3.1.1 General presence of contaminants
Section 3.1.8
4.3.1.2 Presence of VC chemicals
Section 3.1.8
4.3.2 Local Climatic Conditions
Section 3.1.8
4.4 Ecological Resources
4.4.1 Mosquitoes
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4.4.1.1 Species, life histories, distribution
Section 2.4, 2.5,5.5.3, 5.6, 5.9
4.4.2 Mosquito habitats (distributions, inhabitants, historic trends)
Section 2.4
4.4.2.1 Marine marshes
Section 2.4, 5.5.3, 5.6
4.4.2.2 Freshwater marshes
Section 2.4, 5.9
4.4.2.3 Stormwater catch basins, recharge basins, and treatment wetlands
Section 2.4, 6.8, 6.9
4.4.2.4 Other (i.e., anthropogenic)
Section 2.4
4.4.3 Mosquito predators (species, life histories, distribution)
Section 2.4,5.5.3
4.4.3.1 Birds
Section 2.4, 2.10.4,5.5.3
4.4.3.2 Amphibians
Section 2.4
4.4.3.3 Insects
Section 2.4, 2.10.4,5.5.3
4.4.3.4 Crustaceans
Section 2.4,5.5.3
4.4.3.5 Fish
pp. 2.4,2.10.4,5.3
4.4.3.6 Mammals
Section 2.4
444 Rare and Endangered Plants and Animals
Section 3.1.7; also see specific risk assessment areas, Section 4.2
4.5 Community and Emergency Services
45.1 VC budget
Section 2.1
4.6 Aesthetics & Cultural Resources
4.6.1 Relationship of tourism expenditures to mosquito control
Section 10.1
4.6.2 Relationship of outdoor recreation expenditures to mosquito control
Section 10.1
5 LEGAL AND REGULATORY SETTING
5.1 Federal Authority
Section 2.7.1,2.7.2,2.7.3.1
5.1.1 EPA - Pesticide registration requirements and procedures
Section 2.7.1, 2.7.2
5.1.2 ACOE —Wetlands
Section 2.7.3.1
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5.1.3 OSHA-Worker safety
Section 2.7.1
5.1.4 National Park Service - Pesticide use and wetland management on Park land
Section 2.7.3.1
5.1.5 Fish and Wildlife Service - Pesticide use and wetland management on FWS land
Section 2.7.3.1, 2.7.4
5.1.6 Geological Service - Groundwater monitoring
Section 6.3
5.2 State Authority
5.2.1 DEC - Environmental protection, wetlands, pesticide applications
Section 2.7.1, 2.7.3.2
5.2.2 DOH - Human health
Section 2.3, 2.6
5.2.3 DOS - Coastal activities
Section 2.7.3.2,2.7.4
5.3 County Authority
5.3.1 Legislature - Overall program authority, funding, no-spray program
Section 2.6
5.3.2 DPW - Vector control program
Section 2.1, 2.6
5.3.3 DOH - Human health, groundwater monitoring
Section 2.1, 2.6
5.4 Townships
5.4.1 Trustees - Underwater land ownership and wetland management, zoning
Section 2.7.3.4
5.5 Villages
5.5.1 Zoning
Section 2.7.3.4
6 POTENTIAL ENVIRONMENTAL IMPACTS
6.1 Potential Human Health Impacts
6.1.1 Impact of pesticide usage for nuisance reduction and disease control
6.1.1.1 Adulticides
6.1.1.1.1 Impact on general population health
Section 7.9.2.1.6,7.9.2.1.7, 7.9.2.3
6.1.1.1.2 Impact on health of sensitive subpopulations (eg. elderly and children)
Section 7.9.2.1.6,7.9.2.4
6.1.1.1.3 Impact on incidence of mosquito-borne diseases (infections,
hospitalizations, and deaths)
Section 7.9.2.7, 7.11.3
6.1.1.2 Larvicides
6.1.1.2.1 Impact on general population health
Section 7.8.2.1.4,7.8.2.2
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6.1.1.2.2 Impact on health of sensitive subpopulations (e.g. elderly and
children)
Section 7.8.2.1.4,7.8.2.3
6.1.1.2.3 Impact on incidence of mosquito-borne diseases (infections,
hospitalizations, and deaths)
Section 7.11.3
6.1.2 Impact of trapping and other non-chemical control techniques
Section 8.8.2
6.1.2.1 Impact on general population health
Section 8.8.2
6.1.2.2 Impact on health of sensitive subpopulations (e.g. elderly and children)
Section 8.8.2
6.1.2.3 Impact on incidence of mosquito-borne diseases (infections, hospitalizations,
and deaths)
Section 8.10.3
6.1.3 Impact of marsh management for nuisance reduction and disease control
Section 5.7.4.1,7.6.2, 7.11.3
6.1.3.1 Impact on general population health
Section 5.7.4.1,7.6.2, 7.11.3
6.1.3.2 Impact on health of sensitive subpopulations (e.g. elderly and children)
Section 5.7.4.1,7.6.2, 7.11.3
6.1.3.3 Impact on incidence of mosquito-borne diseases (infections, hospitalizations,
and deaths)
Section 5.7.4.1,7.6.2, 7.11.3
6.1.3.4 Distribution of infected birds, horses, and other disease-carrying organisms
Section 5.7.4.1, 7.6.2
6.1.3.5 Distribution of mosquito-borne disease infections, hospitalizations, and
deaths
Section 5.7.4.1,7.6.2, 7.11.3
6.2 Potential Environmental Impacts
6.2.1 Land Uses
6.2.1.1 Impact of VC chemicals on use of upland recreation areas such as parks,
playfields.
Section 7.9.2.1.6
6.2.1.2 VC chemicals use of on public beaches
Section 7.9.2.1.6
6.2.1.3 Impact of marsh management on extent of freshwater wetlands
Section 7.6.2
6.2.1.4 Impact of marsh management on extent of marine wetlands
Section 5.7.4.2,5.7.4.5
6.2.2 Geology
6.2.2.1 Impact of VC chemicals on soils
Section 7.9.2.1.6
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6.2.3 Water Resources
6.2.3.1 Stormwater
6.2.3.1.1 Impact of VC chemicals on receiving water quality
Section 6.6, 7.5.2, 7.8.2.1.5, 7.9.2.1.6
6.2.3.1.2 Impact of stormwater wetland design on stormwater treatment
Section 7.5.2
6.2.3.2 Surface water
6.2.3.2.1 Impact of VC chemicals on stream, pond, and lake water quality
Section 7.5.2,7.8.2.1.5,7.9.2.1.6
6.2.3.2.2 Impact of marsh management on stream, pond, and lake water quality
Section 5.7.4.5,7.5.2
6.2.3.2.3 Impact of VC chemicals on estuarine water quality
Section 7.8.2.1.5,7.9.2.1.6
6.2.3.2.4 Impact of marsh management on estuarine water quality
Section 5.7.4.5, 7.6.2
6.2.3.3 Groundwater
6.2.3.3.1 Impact of VC chemicals on drinking water quality
Section 3.4.2,7.8.2.1.3,7.9.2.14
6.2.3.3.2 Impact of VC chemicals shallow groundwater water quality
Section 3.4.2,7.8.2.1.3,7.9.2.14
6.2.3.3.3 Impact of VC application techniques on infiltration rates
Section 3.4.2,7.8.2.1.3,7.9.2.14
6.2.4 Air Resources
6.2.4.1 Air quality
6.2.4.1.1 Impact of VC chemicals on air quality
Section 4.4.4,7.9.2.1.7
6.2.5 Ecological Resources
6.2.5.1 Mosquitoes
6.2.5.1.1 Impact of VC on species distribution
Section 5.7.4.1, 7.6.2,7.8.2.7, 7.9.2.6
6.2.5.1.2 Impact of VC on population cycles
Section 5.7.4.1, 7.6.2,7.8.2.7, 7.9.2.6
6.2.5.1.3 Impact of VC on resistance to pesticide use
Section 7.8.2.8, 7.9.2.8
6.2.5.2 Mosquito habitats (distributions, inhabitants, historic trends)
6.2.5.2.1 Impact of VC on marine marshes
Section 5.7, 6.1, 6.2, 6.6, 6.7, 6.8, 7.6, 7.8.2.1.5, 7.9.2.1.8
6.2.5.2.2 Impact of VC on freshwater marshes
Section 7.6, 7.8.2.1.5,7.9.2.1.8
6.2.5.2.3 Impact of VC on stormwater catch basins, recharge basins, and
treatment wetlands
Section 6.9, 6.10, 7.8.2.1.5, 7.9.2.1.8
6.2.5.3 Mosquito predators (species, life histories, distribution)
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Section 5.7, 7.6, 7.8.2.1.5, 7.9.2.1.8
6.2.5.3.1 Impact of VC on birds
Section 5.7, 7.6
6.2.5.3.2 Impact of VC on amphibians
Section 7.8.2.1.5
6.2.5.3.3 Impact of VC on insects
Section 5.7, 7.6, 7.8.2.1.5, 7.9.2.1.6
6.2.5.3.4 Impact of VC on crustaceans
Section 3.8,5.7,6.2,7.8.2.1.5,7.9.2.1.6
6.2.5.3.5 Impact of VC on fish
Section 5.7, 6.2, 7.8.2.1.5, 7.9.2.1.6
6.2.5.3.6 Impact of VC on mammals
Section 5.7,7.9.2.1.6
6.2.5.4 Impact of VC on other animals
Section 5.7, 7.6, 7.9.2.1.6
6.2.5.5 Impact of VC on other plants
Section 5.7, 7.6, 7.9.2.1.6
6.2.5.6 Impact of VC on rare and endangered plants and animals
Section 7.7,7.8.2.1.5,7.9.2.1.6
7 MITIGATION MEASURES (Content will depend upon the components that are to be
included in the Long-Term Plan, which have not yet been determined)
Section 14
8 UNAVOIDABLE ADVERSE IMPACTS
Section 16
8.1 Impact on non-target organisms
Section 16
8.2 Impact of pesticide residuals on soils and water
Section 16
8.3 Impact of pesticide residuals on human health

Section 16
9 ALTERNATIVES & THEIR IMPACTS

9.1 No action alternative — VC discontinued, no marsh management
Section 9
9.2 Current County program continued
Throughout much of Section 7 and also in Section 8
9.3 No pesticide alternative — active marsh management
Section 8.5
9.4 Alternative application rates of existing VC chemicals
Section 7.8.2.6, 7.8.2.7, 7.9.2.6, 8.8.2
9.5 Alternative application techniques for existing VC chemicals
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Section 7.8.2.6, 7.8.2.7,7.9.2.6, 8.7.2, 8.8.2

9.6 Alternative VC chemicals/substances
Section 6.11, 8.7.2, 8.8.2

9.7 Alternative marsh management techniques

Section 7.6, 8.5, 9.3
10 CUMULATIVE IMPACTS

Section 15
10.1 County-wide general pesticide use
See Section 3.4
10.2 Regional wetland initiatives, trends, and impacts
Section 5.7.2, 7.6
10.3 Regional stormwater policies
Section 7.5
104 "Mosquito monitoring" program in context of other County (etc.) efforts

Section 7.10, 17

11 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENT OF RESOURCES
Section 17

12 GROWTH-INDUCING ASPECTS

Not in scope, but see Section 10.2.1

13 USE AND CONSERVATION OF ENERGY

Section 11

BIBLIOGRAPHY
With each section

APPENDICES

Five included:

The Long-Term Plan

The Wetlands Management Plan

The Best Management Practices Manual
Final Scope

Project Workplan

moow»
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