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Executive Summary
Lompoc Pesticide Air Monitoring
Multiple-Pesticide Sampling and Analysis Plan

What is the purpose of the air sampling that the Department of
Pesticide Regulation (DPR) plans to conduct?

The Department of Pesticide Regulation (DPR) plans to measure air concentrations of as
many of the pesticides as possible listed in Tables 1 and 2, depending on methods
development. These pesticides will be monitored during the spring, summer, and fall.
Using multiple-pesticide analysis of single samples, this sampling and analysis plan is
designed to measure concentrations of these pesticides for three to ten weeks. DPR will
then use the measured data to determine if acute and subchronic screening levels have
been exceeded. The design is to collect data for acute and subchronic exposures, not
chronic exposures; however, DPR will qualitatively compare data to chronic screening
levels. (Note: Acute exposure is an exposure for a short time, usually 24 hours or less.
Subchronic exposure is an exposure for an intermediate period of time, generally one to
three months. Chronic exposure is an exposure for extended periods of time, usually for
a significant portion of a lifetime.)

The study is part of a two-phase monitoring program to measure pesticide air
concentrations in the Lompoc area. The primary objective of the two-phase pesticide air
monitoring program is to gather information to answer three main questions: (1) Are
Lompoc residents exposed to pesticides in air? (2) If so, which pesticides, and in what
amounts? (3) Do these levels exceed human health standards?

Why is DPR conducting this air sampling?

In 1997, DPR formed the Lompoc Interagency Work Group (LIWG) to help investigate
residents’ concerns first voiced in 1992 about potential pesticide exposure from drift of
pesticides during and following agricultural applications. The LIWG is composed of
staff from federal, state, and county agencies as well as community representatives. The
LIWG formed several subgroups to develop recommendations to address health
concerns, to conduct a pesticide air monitoring program, and to consider potential
exposures from environmental factors, such as crystalline silica, radon, meteorological
conditions, and pollen and mold. Other agencies plan to do, or have done, monitoring to
measure levels of crystalline silica, radon, and meteorological conditions.

The pesticide exposure subgroup (now called the Technical Advisory Group) developed a
work plan that recommended comprehensive air monitoring in Lompoc during the
growing season to investigate potential pesticide exposure to residents from pesticides
applied to agricultural fields that may migrate by air to adjacent residential areas. This
subgroup developed a list of priority pesticides, 12 of which were tested for in 1998 (see
Phase 1 below, Table 3).



The Governor’s 1999-2000 budget allocated funds to DPR for monitoring pesticide air
concentrations in the spring, summer, and fall 2000 in Lompoc. This document describes
the monitoring planned for pesticides during the months of late May through early
August (Table 1) and in September 2000 (Table 2) using multiple-pesticide analysis of
single samples. DPR plans to sample for up to 23 pesticides and 5 breakdown products
(Table 1) during late May through early August. University of California Davis’ Trace
Analytical Laboratory (UCD) has developed methods to analyze these samples. In
September, DPR will collect and analyze samples for as many of the compounds listed in
Table 2 as methods development allows. Battelle’s Atmospheric Science and Applied
Technology Department (Batelle) is in the process of developing analytical methods for
the chemicals listed in Table 2.

What other pesticide air sampling has DPR done in Lompoc?

For four weeks during August and September 1998, DPR conducted a monitoring study
that was intended to test pesticide sampling and analysis methods and to determine if a
subset of the total pesticides in use in the area could be measured in air (Phase 1). With
some exceptions, these goals were achieved. This test study provided the basis for the
multiple-pesticide sampling and analysis approach this plan follows. However, due to the
limited nature of the 1998 sampling, these results are not appropriate for risk assessment.
For more information about this sampling, go to our website at <www.cdpr.ca.gov>,
click on Programs and Services, then Lompoc Project, Update on Lompoc, “Phase 1
Results.”

Phase 2 consists of two sampling and analysis projects. In addition to the multiple-
pesticide sampling and analysis, the other part of this second phase is sampling and
analysis for fumigants, a subset of pesticides whose use has historically been highest in
fall and winter. DPR collected samples for that project in January and February 2000 and
will collect the remainder in fall/winter 2000. For more information, go to our website at
<www.cdpr.ca.gov>, click on Programs and Services, then Lompoc Project to find
DPR’s “Lompoc Pesticide Air Monitoring Fumigant Sampling and Analysis Plan.”

How were the pesticides selected?

Since few methods exist at this time for air monitoring where single samples can be
collected and analyzed for multiple pesticides at the low concentrations required to
estimate inhalation exposure, methods development work was required to most
efficiently use available resources to monitor as many pesticides of potential concern as
possible. During this past year, the TAG reviewed the pesticides used in Lompoc (1996-
1998), developed a ranking scheme based on the most current information for use,
toxicity, and vapor pressure (volatility), and prioritized the chemicals for which to request
methods development (Table 3). This list was further refined, eliminating chemicals due
to analytical difficulties or low toxicity. The TAG then identified potential laboratories
(UCD and Battelle) to develop methods for and conduct multi-pesticide analysis of single
samples. Tables 1 and 2 show the final lists of prioritized candidate compounds.

How many sites will DPR monitor and where will the sites be located?
Ambient air monitoring will be conducted at four sites within the city limits of Lompoc.
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DPR based its site selection primarily on proximity to agricultural area, wind patterns,
and U.S. Environmental Protection Agency (U.S. EPA) siting criteria. Three of the four
air sampling sites were selected based on nearness to pesticide application sites and
predominant wind patterns during that time of year. The fourth site, near the center of
Lompoc, was selected to be representative of pesticide concentrations that might be
found closer to the center of the city.

What is the sample collection plan?

Pesticides will be monitored in two groups. One group of pesticides will be monitored
late May through early August (Table 1), historically months when their use has been
higher than other months in the year. Ambient air samples will be 24 hours in duration,
collected four days per week for 10 consecutive weeks. The other group (Table 2) will
be monitored during September when their use has been historically high. Samples will
be 24 hours in duration, collected four days per week for three consecutive weeks.

What air sampling methods will be used?

Sorbent cartridges with XAD-4 resin will be used to collect air samples. Samples will be
stored on dry ice and then delivered to the analyzing laboratory. UCD will analyze
samples collected in late May to early August to measure concentrations of compounds
listed in Table 1, and Battelle will analyze the samples collected in September to measure
concentrations of the compounds listed in Table 2, using methods each of these
laboratories has developed (or is in the process of developing) as part of this project.

What quality assurance and quality control procedures will be used?
To ensure sample validity and quality, appropriate quality control and quality assurance
procedures will be used along the entire sampling and analysis process: in the field,
during sample collection and storage, and in the laboratory during sample analysis. In
addition, an independent, multi-agency quality assurance team will audit the laboratories
participating in this study.

What are DPR screening levels?

Since enforceable human health standards for ambient air concentrations for these
pesticides do not exist, DPR and a subcommittee of the LIWG’s TAG plan to develop
final health screening levels for these pesticides to place results in a health-based context.

The TAG has developed preliminary screening levels. These preliminary screening
levels were generated using generally conservative assumptions to ensure that the
analytical methods’ detection limits will be lower than the final health screening levels
(Tables 1 and 2).

Although not regulatory standards, DPR will use final health screening levels to evaluate
the results and take actions as needed. Published U.S EPA risk assessments will be used
as the basis for these final screening levels. In addition, completed DPR risk
assessments, in the form of Risk Characterization Documents, will be used. These final
health screening levels are not legal health standards and should not be viewed as such.
The final health screening levels represent the first tier in a risk evaluation and provide a
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context in which to view measured levels of the pesticides monitored in this project.

What are the lowest levels of pesticide air concentrations that these

methods detect?

The lowest preliminary screening level is 20 nanograms per cubic meter (ng/m’) (Tables
1 and 2). The 1998 test study (Phase 1) maximum air concentrations of the quantifiable
samples for the pesticides that will also be monitored in this plan ranged from 5.3 to 760
ng/m’. UCD has predicted estimated quantitation limits of 3 to 9 ng/m” for the
compounds listed in Table 1; Battelle has predicted estimated quantitation limits of 5
ng/m’ for the compounds listed in Table 2.

What actions will DPR take based on the results?

Acute exposure: If the maximum 24-hour air concentration at any site is significantly
below the final acute health screening level, no immediate action will be taken. If the
maximum 24-hour air concentration is below the screening level, but not significantly
below it, DPR may still consider further analysis (e.g., further monitoring, and/or a more
detailed analysis of the health effects data). However, if the maximum 24-hour air
concentration is greater than the final acute health screening level, then DPR will respond
immediately with interim regulatory action or the development of a plan for further
analysis, or both. Regulatory actions could consist of one or more of the following:
permit conditions for restricted materials (e.g., buffer zones), statewide regulations, label
changes, suspension, and/or cancellation. The selection and implementation of any
regulatory actions are outside the scope of this study.

Subchronic exposure: If the maximum two-week (i.e., 4 days/week x 2 weeks = 8
samples, collected on 8 days) average air concentration is significantly below the
screening level, no immediate action will be taken. If the maximum two-week average
air concentration is below the screening level, but not significantly below it, DPR may
consider further analysis (e.g., further monitoring, and/or a more detailed analysis of the
health effects data). If the maximum two-week average air concentration is greater than
the final subchronic health screening level, then DPR will respond immediately with
interim regulatory action or the development of a plan for further analysis, or both.
Regulatory actions could consist of one or more of the following: permit conditions for
restricted materials (e.g., buffer zones), statewide regulations, label changes, suspension,
and/or cancellation. The selection and implementation of any regulatory actions are
outside the scope of this study.

Chronic exposure: If the estimated annual average concentration is below the final
chronic health screening level, no immediate action will be taken. If the estimated annual
average air concentration is above the screening level, DPR will conduct further analysis
(e.g., further monitoring, and/or a detailed analysis of the health effects data).

What the sampling and analysis plan can and cannot do.

The goal of the sampling and analysis plan is to provide data to answer questions about
the highest concentrations of these pesticides that occur over a short period of time.
However, we will have no way of ensuring that we have monitored the “highest”
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concentrations (e.g., the highest concentration of a pesticide could occur on a day we do
not monitor) or under worst-case conditions (for similar reasons). Toxicologists use
these values to determine potential exposure and to characterize the risk from these
exposures. These data will be used to assess the risk to human health due to acute and
subchronic exposures. However, this sampling and analysis plan has not been designed
to answer questions about chronic exposures to these pesticides, but will provide a
starting point for further analysis.

For a variety of reasons (e.g., meteorological conditions, location of applications relative
to air samplers), maximum concentrations may occur at times other than when
monitoring occurs. However, DPR will compare the monitoring results at different sites
with daily pesticide use and meteorology data to assess the representativeness of the data.

The plan will provide information to estimate inhalation exposure; however, community
exposure to pesticides by ingestion, dermal absorption, or other potential routes will not

be measured. For these pesticides, the major route of exposure is expected to be through
inhalation.

Some concentrations of pesticides may be too low to quantify given the current state of
technology for chemical analysis. Data below the limit of quantitation will be reported as
trace levels. Data below the method detection limit will be reported as none detected.
However, when used for calculations (e.g., calculations of average concentrations), data
below the limit of quantitation will be set equal to the mid-point between the limit of
quantitation and the method detection limit while results below the method detection
limit will be set equal to one-half the method detection limit.

The multiple-pesticide analysis of single samples will allow for identification and
quantification of the pesticides listed in Tables 1 and 2, for which analytical methods
have been developed. (Note: UCD has developed methods for all compounds in Table 1;
Battelle soon will begin work on compounds listed in Table 2 and plans to develop
methods for as many of them as possible.) However, the analysis may show compounds
that are not on these lists. It is beyond the scope of this project to routinely identify
compounds that are not listed in Tables 1 or 2.

Following applications, pesticides (other than those applied as dusts) move away from
the target field by drift and post-application volatilization in two forms: gaseous and
adsorbed onto airborne particulates. This monitoring study does not address this latter
component. However, although the sample analysis does not account for all the
particulate, we believe that the fraction we may be missing is a small percentage.
Samples for particulates may be collected to estimate the missing fraction.

The U.S. EPA is currently developing methods to address the risks from exposure to
multiple pesticides. These and/or other methods will be used in an effort to evaluate
multiple pesticide exposure, in addition to the pesticide-by-pesticide evaluation.



When will the report be completed?

In an effort to have data be as complete and accurate as possible, and to ensure adequate
time for all appropriate review and comment, it is not possible to specify a time the final
report will be completed. However, DPR anticipates that these steps will be completed in
time to release a final report by the end of 2001.

For a complete copy of the sampling and analysis plan or for more information about this
project, please contact Randy Segawa in writing at the Environmental Monitoring and
Pest Management Branch of DPR, by telephone at (916) 324-4137, or by e-mail at
<rsegawa(@cdpr.ca.gov>. To view the entire plan, see DPR’s home page at
www.cdpr.ca.gov, and look under Programs and Services, Lompoc Project.
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Table 1. Group 1—List of Candidate Compounds for a Multi-residue Air Sampling
Scheme (analysis by gas chromatography at UCD). Monitoring is planned for late May
through early August 2000.

Pesticide (Active | Breakdown Detection Limit of Preliminary
Ingredient) product Limit Quantitation | Screening
(ng/m3) (ng/m3) level (ng/m3)
Chlorpyrifos Chlorpyrifos 0.76 4 1,000
oxon
Chlorthal-dimethyl 0.28 1 4,700
Chlorothalonil 1.4 7 2,300
Cycloate 1.8 9 16,000
Diazinon Diazinon oxon | 0.72 4 300
Dicloran 1.3 6 82,000
Dicofol 1.3 7 3,900
Dimethoate Dimethoate 0.56 3 330
oxon
EPTC 0.62 3 41,000
Ethalfluralin 0.60 3 79
Fonofos Fonofos oxon | 0.66 3 6,600
Iprodione 1.5 8 160
Malathion Malathion 0.82 4 4,600
oxon
Mefenoxam 0.60 3 200,000
Metolachlor 0.58 3 250,000
Naled 0.96 5 6,600
Oxydemeton- 410
methyl*
PCNB 0.84 4 27
Permethrin 1.4 7 380
Propyzamide 1.7 8 450
Simazine 0.60 3 58
Trifluralin 1.5 8 910
Vinclozolin 0.38 2 39,400

*Oxydemeton-methyl cannot be analyzed as part of this multi-pesticide analysis since it
requires a separate analysis. Therefore, separate samples will be collected the last two
weeks of this sampling period and analyzed for oxydemeton-methyl using a separate
single-pesticide analytical method.
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Table 2. Group 2—List of Candidate Compounds for Multi-residue Air Sampling
Scheme (analysis by liquid chromatography/mass spectroscopy at Battelle). Monitoring
is planned for September 2000.

Pesticide (Active Breakdown product | Target limit of Preliminary
Ingredient) quantitation screening level
(ng/m3) (ng/m3)
Acephate 5 800
Acephate Methamidophos* 160
Anilazine 5 1,300
Benomyl 5 1,700
DDVP (from Naled) |5 20
Ethephon 5 59,000
Maneb 5 160
Methomyl 5 26,000
Oxamyl 5 660
Thiodicarb 5 370
Thiophanate-methyl 3,400

*Methamidophos is also a pesticide active ingredient that is applied in the Lompoc area.

viii




Table 3. List of pesticides and breakdown products the TAG reprioritized in 1999-2000
for air monitoring in Lompoc. These were chosen from the pesticides for which at least
90 reported pounds were applied in the Lompoc area for 1996-1998. Each pesticide on
the initial list was separately ranked for pounds applied, vapor pressure, and toxicity.
The top 17 from each of the three categories were combined to make up the list below.
Status on the TAG 1998 priority list and status of monitoring activities in Phases 1 and 2
are also shown.

TAG | Monitored | Candidate Why not a
Pesticide Breakdown Product listin | in Phase 1? | for Phase2 | candidate for
1998?! monitoring? | Phase 2?
Acephatez Yes No Yes
Acephate Methamidophos No No Yes
Anilazine No No Yes
Benomyl Yes No Yes
Benomyl Methyl 2- No No No Single method
benzimidazole
carbamate (MBC)°
Chlorothalonil* Yes Yes Yes
Chlorpyrifos Yes Yes Yes
Chlorpyrifos Oxygen analog No Yes Yes
Chlorthal- Yes No Yes
dimethyl
Chlorthal- Monomethyl and No No No Single method
dimethyl tetrachloroterephthalic
acid (TPA, MTP)
Cycloate No Yes Yes
Diazinon Yes Yes Yes
Diazinon Oxygen analog No Yes Yes
Dicloran No No Yes
Dicofol No No Yes
Dimethoate Yes Yes Yes
Dimethoate Oxygen analog No No Yes
Disulfoton Yes Yes No Single method
Disulfoton No No Single method
Oxygen analog
EPTC No No Yes
Ethalfluralin No No Yes

! Alachlor, chloropicrin and fenamiphos were listed as priority pesticides by the TAG in 1998, but are not
included in this list the TAG reprioritized. Chloropicrin, along with methyl bromide and MITC, has been
included as a compound for monitoring in the fumigant and sampling plan. Alachlor and fenamiphos were
not included in this reprioritized list because they no longer were among the top 17 chemicals when ranked
by use, toxicity or vapor pressure (volatility).

? Battelle will attempt methods development for compounds shown in italics in this Phase 2 monitoring.

* Compounds shown in bold were not included in the list of prioritized compounds for methods
development.

4 UCD has developed methods for compounds shown in regular type in this Phase 2 monitoring.

X




Ethephon No No Yes
Fonofos Yes Yes Yes
Fonofos Oxygen analog No Yes
Yes No No Difficult
Fosetyl-Al method, low
toxicity
Glyphosate No No No Single method,
low toxicity
Iprodione Yes No Yes
Malathion No No Yes
Malathion Oxygen analog No No Yes
Yes No No Difficult
Mancozeb method
Mancozeb Yes No No Difficult
Ethylene thiourea method
Maneb Yes No Yes
Maneb Yes No No Difficult
Ethylene thiourea method
Mefenoxam No No Yes
Metam sodium | MITC Yes Yes Yes/Fumigant
sampling
Methyl Yes Yes/Analysis | Yes/Fumigant
bromide by UN Reno | sampling
Methomyl Yes No Yes
Metolachlor No No Yes
Naled No No Yes
Naled DDVP (dichlorvos) No No Yes
Oxamyl No No Yes
Oxydemeton- Yes Yes Yes
methyl
PCNB No No Yes
Permethrin Yes Yes Yes
Propyzamide Yes No Yes
Simazine No No Yes
Simazine Deethyl simazine, No No No Single method
diaminochlorotriazine
Sulfur Yes No No Single method,
low toxicity
Sulfuryl No No No Single method,
fluoride study design
does not
include its
residential

structural uses




No No Yes
Thiodicarb
Thiophanate- No No Yes
methyl
Thiophanate- Methyl 2- No No No Single method
methyl benzimidazole
carbamate (MBC)
Trifluralin No No Yes
Vinclozolin No No Yes
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1. INTRODUCTION
1.1 Background

In 1997, the Department of Pesticide Regulation (DPR) formed the Lompoc Interagency
Work Group (LIWG) to help investigate Lompoc residents' concerns (first voiced in
1992) about potential pesticide exposure from drift of pesticides during and following
agricultural applications. To evaluate these concerns, information on the levels and
amount of pesticides to which people may be exposed is required.

The LIWG is composed of staff from federal, state, county, and city agencies as well as
community representatives. The LIWG formed several subgroups to develop
recommendations to address health concerns, to conduct a pesticide air monitoring
program, and to consider potential exposures from other environmental factors, such as
crystalline silica and radon. The pesticide exposure subgroup (now called the Technical
Advisory Group) developed a work plan that recommended comprehensive air
monitoring in Lompoc during various seasons to determine whether, and in what
amounts, pesticides occur in air in residential areas within the city of Lompoc. This
exposure subgroup prioritized 46 pesticides based on their toxicity, amount used, and
volatility (Appendix A).

The Technical Advisory Group (TAG) recommended a comprehensive monitoring
program to span peak use periods for the top 23 chemicals in a two-phase program. The
TAG did not recommend monitoring for the remaining 23 pesticides from the original list
of 46, realizing fiscal resources were limited. The first phase of monitoring was
recommended for the summer of 1998 (if only partial funding was available), and the
second phase for early summer of 1999 (Appendix A). The monitoring recommendation
was designed to measure maximum daily pesticide concentrations in air that could be
compared to human health endpoints. The LIWG accepted the TAG recommendations
and forwarded them to DPR in April 1998.

In August 1998, the Legislature passed Senate Bill 661, which provided funding to DPR
to conduct the first phase of pesticide air monitoring. The first phase of monitoring was
completed in September 1998 (results are summarized in Section 4.2). In May 1999,
DPR received a grant from the U.S. Environmental Protection Agency (U.S. EPA) to
monitor pesticide applications in the Lompoc area during fall and winter months. This
monitoring began in January 2000 (see Section 4.3). The Governor’s 1999 - 2000 budget
allocated $345,000 to DPR for monitoring pesticide air concentrations in the spring,
summer, and fall 2000 in Lompoc. This document describes the monitoring planned for
pesticides (other than fumigants) applied during the months of late May through early
August and September 2000 using multiple-pesticide analysis of single samples.

The list of pesticides, although based partially on the list the TAG prioritized in 1998 (see
Appendix A), is based on the TAG’s more recent ranking of compounds in three
categories using the most current information: (1) toxicity, (2) vapor pressure (volatility),
and (3) use. The top 17 chemicals from each of these rankings then formed a group of



compounds that the TAG further reviewed. Finally, based on availability of analytical
methods, DPR, in consultation with the TAG, created a candidate list of up to 39
compounds (32 pesticides and 7 breakdown products) for monitoring in this plan.

1.2 Pesticide Air Monitoring Objective

The objective of this study is to measure ambient concentrations in the air of as many of
the pesticides as possible (based on their vapor pressure [volatility], toxicity and use) in
the Lompoc area that are used during late May through early August and September 2000
for as long as possible, given analytical and funding constraints. DPR will compare these
measured ambient air concentrations to human health screening levels (acute and
subchronic) to determine what, if any, action to take. To evaluate chronic exposures,
DPR plans to extrapolate from the several weeks of monitoring data collected in this
study to estimate the annual average concentration that can be compared to chronic
screening levels.

2. Data Quality Objectives for Pesticide Monitoring
2.1 Problem Description

Lompoc residents have voiced concerns about pesticide use as it relates to community
health. An evaluation of available health-related data, including hospital discharges and
cancer incidence, suggests that certain respiratory illnesses, such as asthma, bronchitis,
and lung and bronchus cancers, occur in Lompoc at higher rates than in other comparison
areas. To aid in the evaluation of the effect of pesticides on residents in Lompoc we first
need to determine whether, and in what amounts, pesticides occur in ambient air within
the city of Lompoc. Since the term pesticide constitutes a large number of chemicals, the
measurement of air concentrations in Phase Two will be conducted in two parts. In this
part of Phase Two, as described in this sampling and analysis plan, air measurements will
be made for as many of the pesticides whose use, based on historical pesticide use reports
(1996-1998), is expected to be highest in the spring, summer, or fall. (A separate
sampling and analysis plan addresses Phase Two’s other set of air measurements:
monitoring air for fumigants, a subset of pesticides. To view this plan, visit DPR’s home
page at www.cdpr.ca.gov, click on Programs and Services, then click on the Lompoc
Project.)

Since few methods exist (Majewski et al., 1998; Foreman et al., 1997; and see DPR’s
Phase One monitoring in Section 4.2) at this time for air monitoring where single samples
can be collected and analyzed for multiple pesticides, methods development work was
required to best use available resources to monitor as many pesticides of potential
concern as possible. As part of the work the TAG conducted during the last year, it
reviewed the pesticides used in Lompoc, developed a ranking scheme based on use,
toxicity, and vapor pressure (volatility) to prioritize chemicals for which to request
methods. DPR identified two potential laboratories to develop methods for and conduct
multi-pesticide analysis of single samples during this last year.



Although the TAG originally recommended 23 pesticides, the TAG has since revised its
recommendation to up to 32 candidate pesticides and 7 breakdown products, in addition
to the four fumigants. Recently, DPR received the most recent pesticide use reporting
data available (1998) for the Lompoc area. DPR, in consultation with the TAG, reviewed
the list of chemicals to monitor and re-prioritized them based on this new use data, their
physical and chemical characteristics (such as vapor pressure or volatility), toxicity
including carcinogenicity, and availability of analytical methods. DPR’s previous review
was based on 1995 pesticide-use data; however, data for 1998 show seven new chemicals
with more than 100 pounds used (Table 1). Use has more than doubled for another 11
chemicals (Table 1).

Specifically, the TAG reviewed the list of 127 pesticides that were used in Lompoc
during 1996-1998 (Table 2), ranked them based on equal weighting of the most current
use, toxicity, and vapor pressure information, selected the top 17 from each of these three
lists, combined them and removed repeaters to produce a list of active ingredients and
additional breakdown products (Table 3). Then DPR submitted this list to at least 12
analytical laboratories to determine their interest and ability to develop methods and
analyze air samples for multiple pesticides, and selected two laboratories out of the three
that replied to develop two methods for a candidate list of up to 32 pesticides and 7
breakdown products (Tables 4-5). See Appendix B for details about how the TAG
selected compounds for the candidate list.

The TAG now recommends that the project sample as many of the 32 pesticides and 7
breakdown products as methods development allow, in ambient air for samples 24-hour
in duration 4 days/week for several weeks at 4 sites during months of expected peak use
for these pesticides. Recent use reporting information also shows that these pesticides are
historically applied mainly in the spring, summer, and fall; therefore, DPR plans to
monitor some pesticides from late May into early August and additional pesticides will
be monitored in September 2000 (Tables 6-7).

Ambient' (i.e., surrounding outdoor) air concentrations of pesticides will be measured
within the city of Lompoc and compared with their respective final (acute, subchronic
and chronic) health screening levels®. The U.S. EPA or California’s Office of
Environmental Health Hazard Assessment typically generates enforceable human health
standards. Human health standards for ambient air have not been developed for these
pesticides. The TAG has developed preliminary screening levels (see Appendix C) to
ensure that the analytical methods’ limits of detection are sufficient to allow assessment
of risks from ambient exposure. Analytical methods used in this plan have been
developed to detect concentrations that are well below these preliminary screening levels.

'The TAG considers community outdoor air monitoring the most effective way to quantify the town’s
exposure to pesticides. Other types of monitoring, such as indoor air, partitioning dust/air, partitioning
fog/air, and targeted monitoring near field applications, were all considered. However, these other types of
monitoring are related to more specific exposures. If warranted, based on results from this sampling and
analysis, other types of monitoring could be conducted at a later date.

* Acute exposure is an exposure for a short time, usually 24 hours or less. Subchronic exposure is an
exposure for an intermediate period of time, generally one to three months. Chronic exposure is an
exposure for extended periods of time, usually for a significant portion of a lifetime (Hodgson ef al., 1998).
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These preliminary screening levels were generated using generally conservative
assumptions to ensure that the analytical method detection limits will be lower than the
final health screening levels.” A subcommittee of the TAG will assist DPR in developing
final health screening levels. See Appendix C for a brief description of this process.
These levels will address acute and subchronic scenarios. The preliminary screening
levels and the final health screening levels are not equivalent to legal human health
standards and cannot be interpreted as such. However, DPR will use these to evaluate the
potential health implications of the measured air levels.

The U.S. EPA is currently developing methods to address the risks from exposure to
multiple chemicals. These and/or other methods will be used in an effort to evaluate
multiple pesticide exposure, in addition to the pesticide-by-pesticide evaluation. This
method(s) will include some sort of summation of risks across chemicals. For example,
cancer risks may be summed and noncancer risks may be summed using a hazard index
approach.

Identify Primary Decision-Maker - As the lead agency for the registration and use of
pesticides in California, DPR is the primary decision-maker for this project.

Identify the Members of the Planning Team - DPR formed the LIWG to help investigate
Lompoc residents' concerns. The LIWG is composed of staff from federal, state, and
county agencies as well as staff from the city of Lompoc and community representatives.
The LIWG formed several subgroups to develop recommendations to address health
concerns, to develop a pesticide air monitoring strategy, and to consider potential
exposures from other environmental factors, such as crystalline silica and radon. The
pesticide exposure subgroup (now called the TAG) assists in the planning,
implementation, and evaluation of pesticide air monitoring in Lompoc. Members of the
TAG are listed in Appendix D.

Specify Available Resources and Relevant Deadlines - This project is being conducted in
phases due to complexity and funding constraints. This phase of the project focuses on
monitoring for pesticides used in the Lompoc area in the spring, summer, and fall. DPR
will provide personnel and resources for project supervision, administration, data
compilation and analysis, and report preparation. The Governor’s budget for 1999-2000
allocated $345,000 to DPR that it would use to contract for sampling, analytical,
meteorological, and quality assurance services. See Appendix E for the field sampling
and laboratory analysis contracts. Members of the TAG provide in-kind contributions,
such as project planning and supervision, compilation of pesticide use data, compilation
of meteorological data, evaluation of data, and report preparation and review. Field
sampling and laboratory analysis for this part will occur during the spring, summer, and
fall of 2000.

? The lowest preliminary screening level is 20 ng/m’ (Appendix C); Phase One maximum air
concentrations of quantifiable samples range from 5.3 to 760 ng/m’ (see Section 2.7). UCD has predicted
estimated quantitation limits (EQL) of 3 — 6 ng/m’ for organophosphates and 6 — 9 ng/m’ for compounds
that require a mass selective detector for detection (Appendix I). Battelle has a predicted EQL of 5 ng/m3
(Appendix L).



2.2 Decision and Actions

Identify the Principal Study Questions - Do ambient air concentrations of these pesticides
used in the Lompoc valley exceed the final (acute, subchronic or chronic) screening
levels? DPR will monitor pesticides in two groups during their months of historical peak
use. In late May, June, July, and early August, DPR will monitor as many of the 23
candidate pesticides and 5 breakdown products as possible from this first group whose
expected high use period occurs during these months. UC Davis (UCD) will analyze
each sample that DPR collects for these pesticides using gas chromatography (GC) as the
analytical method. In September, during their expected period of high use, DPR will
collect the second group of pesticides (and one breakdown product) that will be analyzed
using liquid chromatography/mass spectroscopy (LC/MS) by Battelle. (See Section 2.1
for discussion of pesticide selection.)

Define Alternative Actions-

(a) No action is taken (Table 8).

(b) A more refined analysis is undertaken (Table 8).

(c) Regulatory action is taken to reduce pesticide air concentrations (Table 8).

Combine the Principal Study Question and Alternative Actions into a Decision Statement
-Determine if pesticide air concentrations are above final screening levels and if they are,
determine if regulatory actions are required to mitigate them.

2.3 Inputs to the Decision

Identify the Information Required to Resolve the Decision Statement - There are two
primary inputs required to resolve the decision statement, namely, air concentrations of
pesticides in Lompoc and preliminary and final health screening levels for those
pesticides. Air concentrations of pesticides in the Lompoc area will be measured directly
in this study to generate the data needed to compare with the final screening levels. The
TAG has already proposed preliminary screening levels. Toxicologists from DPR and
the TAG will develop final health screening levels for each pesticide to be monitored.
Other information may be useful and/or essential for interpreting pesticide air
concentrations, such as meteorological data, and pesticide use records. While there is
likely to be pesticide exposure from routes other than air (e.g., through ingestion of food,
water or dust-borne residues that might result from pesticide use, or through dermal
absorption), inhalation is of primary concern due to volatility or drift during application
of these pesticides and documented respiratory illnesses in Lompoc.

Determine the Sources for Each Item of Information - Information on pesticide air
concentrations will be obtained by direct measurement during late May through early
August and September 2000. Pesticide use records from this period indicate a high use of
these pesticides during spring, summer, and fall months (Table 7). Monitoring stations
will be established in Lompoc to measure pesticide air concentrations during seasons of
expected highest use, based on use in the past, for these pesticides. Monitoring will not
be tied to specific applications; however, information on pesticide use during this season




will be obtained from pesticide use reports submitted by pesticide users to the Santa
Barbara County Agricultural Commissioner’s Office. The Santa Barbara County
Agricultural Commissioner’s Office will coordinate with monitoring personnel to provide
use information in a timely manner. The Santa Barbara County Air Pollution Control
District will measure meteorological conditions at its existing station in Lompoc. In
addition, a MetOne station will be established in the agricultural area west of Lompoc
and operated by staff from the DPR.

Confirm that the Appropriate Measurement Methods Exist to Provide the Necessary Data
-The most widely used procedure for atmospheric measurement of pesticides is to pass 2
to 100 liters of air per minute (L/min) through a solid sorbent material onto which the
pesticide is adsorbed (Keith, 1988). In addition, lower flow rates (< 1 L/min) have been
used to trap pesticides and prevent breakthrough on sorbent media during air sampling
(Ross et al., 1996; Kollman, 1995). Sorbent media typically used to trap pesticides
include XAD resins and carbon sorbents such as charcoal (Majewski and Capel, 1995;
Keith, 1988; Baker et al., 1996). Chemical extraction methods for removing pesticides
from sorbent media and analyzing with a gas chromatograph equipped with a detector or
analyzing with liquid chromatography/mass spectroscopy provide quantitation of air
concentrations below the preliminary and final screening levels and associated decision
rules (Tables 9-11).

2.4 Study Design

Specify the Characteristics that Define the Population of Interest - The population of
interest is the pesticides used in the Lompoc area. Based on pesticide use reports
between 1996 and 1998, 127 pesticides were used in the Lompoc area. DPR, in
consultation with the TAG, has reviewed these pesticides and ranked them based on five
criteria: amount used in the Lompoc area, vapor pressure (volatility), toxicity, sufficient
toxicological information to determine a target detection limit, and validated monitoring
methods that achieve the target detection limit. This ranking provided the basis the TAG
used to prioritize which pesticides to monitor in this plan (see Appendix B). Months of
expected highest use for these chemicals include spring, summer, and fall. DPR plans to
monitor as many of these high priority pesticides as possible.

Table 4 contains the first of two lists of candidate compounds whose physicochemical
properties may be compatible with a single sample multiresidue air sampling/analysis
scheme using XAD-4 resin as a trapping medium and analyzed by gas chromatography
(Table 12). Due to limited laboratory resources, the maximum number of compounds
that could be analyzed this year by this method will be confined to those listed in Table 4.
The final list of compounds to be analyzed during this sampling and analysis plan will be
determined after the method development phase is completed. The final list will be as
many of the compounds as possible, and will be determined by the University of
California Davis’ Trace Analytical Laboratory and DPR personnel. The samples
analyzed by UCD will be collected over a consecutive 10-week period, during the months
of late May through early August.
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Table 5 contains the second list of candidate compounds whose physicochemical
properties may be compatible with a single sample multiresidue air sampling/analysis
scheme using XAD-4 resin as a trapping medium, and liquid chromatography/mass
spectroscopy analysis (Table 12). Before the end of the method development phase,
Battelle Atmospheric Science and Applied Technology Department (Battelle) Laboratory
will contact DPR and mutually establish the final target analyte list. Those samples for
Battelle will be collected in September.

Define the Spatial Boundary of the Decision Statement — The spatial boundary of the
decision statement is the outdoor air within the Lompoc city limit. The city of Lompoc,
11.3 square miles in area, is located in a coastal valley of Santa Barbara County,
California, approximately eight miles east of the coastline (Figure 1). The valley is
oriented roughly northwest to southeast. Between the city and the ocean lies an
agricultural region predominantly devoted to vegetable and flower production.
Predominant wind patterns during spring, summer, and fall months tend to be from the
northwest, moving across the agricultural region and into the city of Lompoc (Johnson,
1998; Figures 2 and 3).

For the purposes of this study, the boundary of the pesticide-use area is 38.8 square miles
(Figure 3) and consists of the Township-Range sections listed in Tables 13-14. This list
of sections was previously accepted by the LIWG as reasonable for defining the area of
pesticide use that could potentially affect air in the city of Lompoc.

Air monitoring will be conducted at four sites located inside the city limits of Lompoc.
Three of the four air sampling sites were selected to be representative of areas where the
highest pesticide concentrations are hypothesized, based on proximity to pesticide
application sites and predominant wind patterns during that time of year. The fourth site,
near the center of Lompoc, was selected to be representative of pesticide concentrations
that might be found closer to the center of the city. DPR also used these as the
monitoring sites in its Phase One pesticide air sampling and in its Phase Two fumigant
sampling and analysis. Although a fifth site, located in the northeast region of Lompoc to
capture applications that might occur in the smaller agricultural areas to the north and
east of the city, was used in the fumigant sampling and analysis plan, the TAG decided
not to include it in this plan because past pesticide use has not been demonstrated to be
high and the prevailing winds would move the applications in this area away from
Lompoc (Figure 2).

Define the Temporal Boundary of the Decision Statement — In this project we will
monitor air concentrations of as many of the candidate compounds as possible during the
spring, summer, and fall (late May through early August, and September 2000), a period
when these pesticides historically have been used in the highest amounts (Table 7; DPR
1996, 1997a, and 1998) and a time of year when air inversions in the Lompoc valley are
anticipated.

For each pesticide being evaluated, concentrations are measured in the ambient
community air. The monitoring will be done during the expected season of peak use.

11



The expected season of peak use is determined by reviewing pesticide use reports from
1996 — 1998 (see Tables 6-7). For ambient air measurements of Group 1 pesticides, DPR
will monitor for 10 consecutive weeks at 4 sites, collecting 4 24-hour samples/week.

This monitoring schedule will be followed in late May, June, July, and early August
when DPR will monitor for the first grouping of chemicals (Table 4) during their
expected peak use season. Oxydemeton-methyl samples cannot be analyzed as part of
this multi-pesticide analysis since oxydemeton-methyl requires a separate analysis.
Therefore, separate samples will be collected the last two weeks of this sampling period
and analyzed only for oxydemeton-methyl. The County Agricultural Commissioner will
be contacted to confirm use during that time. Since this single pesticide analytical
method requires additional funding, limited oxydemeton-methyl sampling will be
conducted as follows: samples 24-hours in duration will be collected 4 days per week for
2 weeks at 2 sites.

In September, DPR plans to monitor as many of these compounds for which methods
have been developed (Table 5) during their expected high use season for at least 3
consecutive weeks, collecting 4 24-hour samples/week at 4 sites.

These lists of chemicals (Tables 4-5) do not include one chemical included in Phase One
[disulfoton, an organophosphate that would be analyzed by gas chromatography as part
of Group 1] because additional preparative steps are required before analysis by gas
chromatography. If every sample in Group 1 (Table 4) were analyzed for this chemical,
additional costs would be incurred which would then reduce the number of samples for
the other pesticides analyzed by gas chromatography.

Air sampling will be conducted for 24 hours per sample.

Scale of Decision Making - Decisions will be based on air concentrations measured at the
monitoring sites established in the city of Lompoc.

Identify Practical Constraints on Data Collection - There are several constraints on data
collection:

1. The time of monitoring is constrained to the peak use seasons (spring, summer, and
fall months), namely late May through early August, and September 2000, preferably for
each pesticide monitored. Sampling is to be conducted during these months when
historically these pesticides have the highest use (Table 7). However, each pesticide of
interest does not have the same peak use season.

Mitigation of Constraint: DPR plans to monitor pesticides in two time periods. One time
period will occur during late May through early August for those pesticides whose
expected peak use occurs then, the other time period will occur during September for
those pesticides whose expected peak use occurs in these months.

2. Sampling during spring, summer and fall periods does not necessarily ensure that

maximum concentrations will be measured since air concentrations depend on factors
other than use, including meteorological conditions, and location of applications relative
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to air samplers.
Mitigation of constraint: We are not able to mitigate.

3. Siting criteria for air sampler locations might prevent monitoring at locations of
actual maximal concentration. The location of monitoring is constrained to the city of
Lompoc and places within that which meet the U.S. EPA siting criteria (Appendix F).
Sites not meeting these criteria may have higher concentrations.

Mitigation of constraint: None.

4. Due to monetary constraints, monitoring cannot be conducted on each day of the high
use season, therefore days not monitored might have higher or lower concentrations.

Mitigation of constraint: In the final report, DPR will compare the monitoring results at
the different sites with daily pesticide use and meteorology data to assess the
representativeness of the data.

5. Concentrations will be measured during 24-hour periods. Some chemicals can cause
effects during shorter duration exposures.

Mitigation of constraint: This is a standard toxicological practice.

6. Due to monetary constraints, this study will only provide information on pesticide
active ingredients except in the case of acephate, chlorpyrifos, diazinon, dimethoate,
fonofos, malathion, and naled where the active ingredient and only the primary
breakdown product will be analyzed (see Section 6.1). Also, data will not be gathered for
inert ingredients, adjuvants, industrial chemicals, or other pesticide product components
that could potentially affect human health.

Mitigation of this constraint: There is no mitigation for this constraint. At this time there
are no funds for monitoring of additional chemicals.

7. Some pesticides may have agricultural and non-agricultural uses in the area (e.g.,
home uses). There will be insufficient information to determine the relative contributions
of each source to the overall air concentrations measured.

Mitigation of constraint: We are not able to mitigate.

8. This study will only estimate inhalation exposure. Potential exposure to pesticides by
ingestion, dermal absorption, or other potential routes will not be measured.

Mitigation of constraint: There is no mitigation planned for this constraint because for
pesticides, the major route of exposure is expected to be through inhalation.

9. Some concentrations may be too low to quantify given the current state of our

13



technology for chemical analysis.

Mitigation of constraint: Data below the limit of quantitation will be set equal to one half
the limit of quantitation for all exposure calculations.

10. Three monitoring sites are located on the western edge of Lompoc in an effort to
measure maximum concentrations. This placement does not guarantee that higher
concentrations will not occur at other locations. Based on our knowledge of wind
patterns and the location of agriculture relative to Lompoc, this was deemed the logical
place to focus our sampling efforts.

Mitigation of constraint: We are not able to mitigate.

11. Due to monetary constraints, not all pesticides used in the Lompoc Valley can be
monitored.

Mitigation of constraint: The TAG identified pesticides that DPR will monitor in air to
collect data to use in evaluating their potential to be toxic air contaminants. The TAG
ranked these pesticides based on toxicological properties, physical and chemical
properties, and the amounts used in Lompoc. The TAG used this ranking as the basis for
prioritizing the pesticides to monitor in this plan. Then the final target compounds were
selected based on available analytical methods.

12. Insufficient toxicological information exists to determine the possible health hazard
from exposure to multiple chemicals.

Mitigation of constraint: As part of the implementation of the Food Quality Protection
Act, the U.S. EPA is developing methods to assess the health risk of exposure to multiple
pesticides that share a common mechanism of toxicity. As these methods are developed
and validated, they will be used to evaluate this question.

13. The multiple-pesticide analysis of samples may tentatively identify compounds that
are not on the candidate pesticide lists (Tables 4-5).

Mitigation of constraint: None. It is beyond the scope of this project to definitively
identify tentatively identified compounds that may be detected but are not listed in these
tables.

14. Following applications, pesticides (other than those applied as dusts) move away
from the target field by drift and post-application volatilization in two forms: gaseous
and adsorbed onto airborne particulates. Although the sample analysis does not account
for all the particulate, we believe that the fraction we may be missing is a small
percentage. Due to monetary constraints, it is beyond the scope of this study to collect
and analyze such samples.

Mitigation of constraint: Samples for particulates may be collected to estimate the
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missing fraction, should funds become available.
2.5 Decision Rule

Specify the Statistical Parameter that Characterizes the Population — For evaluating acute
exposure to ambient air levels of individual pesticides monitored in this study, the
parameter of interest will be the maximum 24-hour air concentration at any site during
each monitoring period. In addition, DPR will look at patterns in the 24-hour
measurements.

For evaluating subchronic exposure to ambient air levels of individual pesticides
monitored in this study, the parameter of interest will be the maximum average of the
highest 8 days at any site. This will be referred to as the maximum 8-day average’. DPR
may also examine other combinations.

For evaluating chronic exposure to ambient air levels of individual pesticides monitored
in this study, the parameter of interest will be the annual average. The estimation of
annual average concentration is explained in Section 8.1.

Specify the Action Level for the Study — For the purposes of this study, the action levels
will be the final health screening levels. The TAG has developed preliminary screening
levels (Appendix B) to ensure that the limits of detection are adequate. DPR’s
toxicologists, in conjunction with toxicologists from the TAG, will develop final health
screening levels for acute, subchronic and chronic exposures (Appendix B).

Develop a Decision Rule — Acute exposure: If the maximum 24-hour air concentration is
significantly below the final acute health screening level, no immediate action will be
taken. If the maximum 24-hour air concentration is below the screening level, but not
significantly below it, DPR may still consider further analysis (e.g., further monitoring,
and/or a more detailed analysis of the health effects data). However, if the maximum 24-
hour air concentration is greater than the final acute health screening level, then DPR will
respond immediately with development of a plan for further analysis and/or interim
regulatory action. Regulatory actions could consist of one or more of the following:
permit conditions for restricted materials (e.g., buffer zones), statewide regulations, label
changes, suspension, and/or cancellation. The selection and implementation of any
regulatory actions are outside the scope of this study.

Subchronic exposure: If the maximum 8-day average air concentration is significantly
below the screening level, no immediate action will be taken. If the maximum 8-day
average air concentration is below the screening level, but not significantly below it, DPR
may consider further analysis (e.g., further monitoring, and/or a detailed analysis of the
health effects data). If the maximum 8-day average air concentration is greater than the
final subchronic health screening level, then DPR will respond immediately with the
development of a plan for further analysis and/or interim regulatory action. Regulatory
actions could consist of one or more of the following: permit conditions for restricted

* Note: Eight days represents two weeks of sampling (i.e., DPR collects 4 24-hour samples per week).
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materials (e.g., buffer zones), statewide regulations, label changes, suspension, and/or
cancellation. The selection and implementation of any regulatory actions are outside the
scope of this study.

Chronic exposure: If the estimated annual average air concentration is below the final
chronic health screening level, no immediate action will be taken. If the estimated annual
average air concentration is above the screening level, DPR will conduct further analysis
(e.g., further monitoring, and/or a detailed analysis of the health effects data).

2.6 Decision Errors and the Null Hypothesis

Define Both Types of Decision Errors and Establish the True State of Nature for Each
Decision Error — There are two decision errors, 1) deciding that the maximum air
concentration exceeds the final health screening level when it does not, and i1) deciding
that the maximum air concentration does not exceed the final health screening level when
it does.

The true state of nature for decision error (i) is that the maximum 24-hour (or the
maximum 8§-day average, or annual average) air concentration does not exceed the
final health screening level.

The true state of nature for decision error (ii) is that the maximum 24-hour (or the
maximum 8-day average, or annual average) air concentration exceeds the final
health screening level.

Specify and Evaluate the Potential Consequences of Each Decision Error - (i) If the
maximum 24-hour (or the maximum 8-day average, or annual average) air concentration
does not exceed the final screening level, but inadequate or incorrect data indicate that it
does, DPR would mitigate the exposure without sufficient cause. This has implications
for pest management, alternative pesticides, crop yields, and costs to growers and
consumers. (ii) If the maximum 24-hour (or the maximum 8-day average, or annual
average) air concentration does exceed the final health screening level, but inadequate or
incorrect data indicate that it does not, a potential public health hazard might not be
mitigated.

Establish Which Decision Error has More Severe Consequences Near the Action Level -
Decision error (i1) has the more severe consequences because an unmitigated health
hazard outweighs the consequences of economic costs.

Define the Null Hypothesis (Baseline Condition) and the Alternative — Acute exposure:
The baseline condition or null hypothesis is that the maximum 24-hour air concentration
exceeds the final acute health screening level. The alternative hypothesis is that the
maximum 24-hour air concentration is below the final acute health screening level.
Subchronic exposure: The baseline condition or null hypothesis is that the maximum 8-
day average air concentration exceeds the final subchronic health screening level. The
alternative hypothesis is that the maximum 8-day average air concentration is below the
final subchronic health screening level.

Chronic exposure: The baseline condition or null hypothesis is that the annual average
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air concentration exceeds the final chronic health screening level. The alternative
hypothesis is that the annual average air concentration is below the final chronic health
screening level.

Specify a Range of Possible Values of the Parameter of Interest Where the Consequences
of Decision are Relatively Minor (Gray Area) — The screening levels all incorporate
conservative uncertainty factors. Exceeding a final health screening level, therefore, does
not mean that a health impact will in fact occur. It implies that the margin of safety built
into the level is being eroded. The greater the exceedance, the closer the exposure will be
to an adverse effect level. This occurs on a continuum, rather than at a specific point.
There is a “gray” area above the screening level, where there are not expected to be
adverse health consequences of erroneously rejecting the null hypothesis. For
chlorpyrifos, the gray area for acute effects is the region between the acute screening
level (1,600 ng/m’) and about 8,200 ng/m’. For subchronic effects, the gray area is the
region between the subchronic screening level (1,600 ng/m?) and about 4,900 ng/m’
(Schreider, 2000).

Specify Tolerable Probability of Decision Errors

True value of Tolerable
parameter Type of error probability of error
Below screening level 1) Conclude maximum concentration 30%

is above screening level.

Gray area (just above i1) Conclude maximum concentration 10%
screening level) is below screening level.
Above the gray area i1) Conclude maximum concentration 1%

is below screening level.

2.7 Optimized Design for Obtaining Data

Review the Data Quality Objective Outputs and Existing Environmental Data - The
TAG will review the data quality objectives (DQOs) and Multiple-Pesticide Sampling
and Analysis Plan, in addition to the DQO outputs.

In Phase One monitoring, only chlorpyrifos had a substantial number of positive samples
(29%). Chlorothalonil was detected in trace amounts (< 8 ng m™) in 24 % of samples.
Cycloate was found in seven samples; five were between 7.1 and 69.2 ng m™, but the
other two had 739 and 760 ng m™.
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Summary of Phase One Monitoring Data*

Number of  Number of Coefficient
positive quantifiable Maximum of
Pesticide samples samples Mean® Variation®
----------- ng/m’ --------- - % -
Chlorothalonil 28 0 <8 - -
Chlorpyrifos 34 34 83.1 5.91 177
Chlorpyrifos OA 4 4 8.5 - -
Cycloate © 7 7 760 14.8 640
Diazinon 3 3 18.2 - -
Diazinon OA ° 1 1 5.3 - -
Dimethoate 0 0 <1 - -
Oxydemeton- 0 0 <1 - -
methyl
Permethrin © 1 0 <9 - -

* 119 total samples per chemical (5 sites x 20 days, including 4 days with co-located
samplers at all sites, and one day with only 4 sites monitored).

® Calculated using all samples; nondetects given value of /2 LOD.

¢ Found only at NW and/or SW sites.

Alternative Data Collection Approaches — Two possible approaches to data collection are
outlined below, with a minimum of one strength and one limitation expressed for each.
Ambient Air Monitoring Approach —

One approach would be to conduct ambient air monitoring within the city of Lompoc.
Air concentrations are considered an integral part of any study of the relationship
between pesticide levels in air and community health effects. The strength of this
approach is that air levels are measured, not estimated from a model. The limitation of
this approach is that concentrations associated with all possible combinations of pesticide
use and meteorological conditions cannot be monitored.

Application Site Monitoring -

Another alternative is to measure application site air concentrations and subsequently
model the air concentrations projected for ambient air in the city of Lompoc. Application
site monitoring would be used to back-calculate flux rates for each pesticide. This flux
rate would then be incorporated into the model to then project ambient air concentrations
within the city limits. The strength of this approach is that it would provide much needed
information on various flux rates that might be expected from pesticide applications. The
limitation of this approach is that it is more expensive than the other approaches. It also
does not supply the desired information about measured air concentrations within the city
limits. Air concentrations measured outside the city limits do not meet the stated goals
and objectives of the plan nor does it conform to the desired study boundary conditions
outlined above. We have selected the ambient air monitoring approach as the most cost
effective approach that still meets our study objectives.
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Develop General Data Collection Design Alternatives —

Simple Random Sampling -

For the present study, simple random sampling would involve choosing the sample
locations by selecting points randomly in three spatial dimensions (i.e., latitude,
longitude, and height), and choosing the sample starting times randomly within the study
period.

Systematic Sampling -

Systematic sampling would involve choosing the sampling locations at evenly spaced
distances in the three spatial dimensions, and choosing the sample times at evenly spaced
intervals.

Stratified Random Sampling —

Stratified random sampling would divide the study area into distinct subareas with
different, known probabilities of having the highest 24-hour concentration. Similarly, the
study period would be divided into subperiods with different, known probabilities of
having the highest 24-hour concentration. A predetermined proportion of the total
samples would be randomly selected from each subarea/subperiod combination, with the
proportion depending on the probability of highest concentrations in that combination.

Because it is desirable to maximize the probability of capturing peak concentrations, and
because peaks are expected to be associated both spatially and temporally with pesticide
applications, neither Simple Random Sampling nor Systematic Sampling would be very
efficient. Stratified Random Sampling would be preferred, if the data existed to define
the strata. However, existing monitoring data are not adequate to characterize
statistically the spatial and temporal distribution of peak concentrations. Moreover,
because of the practical constraints on location and scheduling of sampling events, none
of the three design alternatives outlined can be implemented.

The proposed study design calls for 160 24-hour samples for Group 1 pesticides (4 sites
times 1 sample/day times 4 days/week times 10 weeks) and 48 24-hour samples for
Group 2 pesticides (4 sites times 1 sample/day times 4 days/week times 3 weeks).

The proposed study design most resembles systematic sampling, in that the monitoring
sites and times were chosen to give reasonably even coverage, within practical
constraints, of the area and seasons judged probable to have the highest concentrations.

Formulate the Mathematical Expressions Needed to Solve the Design Problem for the
Data Collection Design — Because the study design is not statistically based, statistical
methods for estimating precision or power must be considered as providing approximate
guidelines only.

Chlorpyrifos was the most heavily applied nonfumigant among the pesticides monitored
in Phase One (1998), and also had the greatest number of positive samples. The
statistical calculations related to the design of the study have therefore been done using
the Phase One chlorpyrifos data along with the preliminary subchronic screening level for
chlorpyrifos.
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In order to calculate the error probabilities of a statistical test, it is necessary to postulate
a parent population and values of the population parameter of interest. The parent
population in the present case is thought of as consisting of infinitely many sites, each
sampled for an infinite number of days. Ambient air concentrations typically have
lognormal distributions. In this case, it was assumed that both mean site concentrations
and daily concentrations at each site are lognormally distributed. To test these
assumptions, observations were simulated in a two-stage process. First, four site means
were generated from a lognormal distribution with a mean of 6.08 ng m™ and CV of 70%
(the values estimated in Phase One). Then for each site, 40 “days” were generated from a
lognormal distribution with mean equal to the site mean generated in the first stage and a
CV of 165% (as estimated in Phase One). The overall mean, overall CV, site-mean CV,
within-sites CV, maximum value and maximum 8-day average were very similar to those
observed in Phase One (table below).

Comparison of two-stage simulation output with observed data for chlorpyrifos.

Two-stage Observed in
Simulation * Phase One
Overall mean 6.18 ngm™ 6.08 ng m”
Overall CV 180 % 180 %
Maximum 24-hr concentration 97 ng m> 83 ngm>
Maximum 8-day concentration 37ngm” 31 ngm”
Site-mean CV 65 % 70 %
Within-sites CV 171 % 165 %

# Mean values in 1000 simulations.

In the power calculations, both CVs were increased by 25%: to 88% for the site-mean CV
and to 206% for the within-sites CV. This was done to allow for possible greater
variability in the population than was captured in Phase One sampling.

The population parameters of interest are the maximum 24-hr concentration for acute
exposure, and the maximum 8-day average for subchronic exposure. The maximum
value in a lognormal distribution is undefined, being infinite. Therefore, the distributions
under the null and alternate hypotheses were defined in terms of the population 99™
percentile. In order to be able to specify distributions with certain 99'h percentiles, a
series of simulations was run to determine the relationship between overall site mean and
the 99" percentiles of the maximum value and maximum 8-day average. Ten simulations
were run as described above, using different values for the site mean and with the site-
mean and within-sites CVs fixed at 88 and 206%, respectively. Between 10 and 350

ng m” (mean values), the relationship between site mean and the 99 percentile of the
parameter of interest was found to be linear (r* = 0.995) for both acute and subchronic.
The linear relationships were therefore used to choose site-mean values to achieve
different target 99" percentiles in doing the power calculations.
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The critical values for the hypothesis tests were found by simulating the distribution of
the relevant maximum under the null hypothesis, i.e., with the 99'h percentile equal to the
screening level. The 10" percentile of the null distribution is the o= 0.10 critical value,
i.e., the null hypothesis will be rejected if the observed maximum is less than this value.
For the maximum 24-hr concentration, the critical level is 100 ng m™. For the maximum
8-day average, the critical level is 200 ng m>. (It may seem anomalous that a lower
value is required to reject the null hypothesis for acute exposure. A single value is much
more variable than an average of several values, thus a lower value must be observed to
conclude with the same confidence that the single value is below the screening level.)

Power of the statistical tests against alternate hypotheses were calculated by simulating
2,000 sets of 160 values using the two-stage process described previously. In each set,
the relevant maximum was found, and the null hypothesis that the maximum is greater
than the screening level was tested at the V = 0.10 level. The power of the test is the
proportion of the 2,000 sets in which the null hypothesis is rejected. The results are
shown separately for the acute and subchronic hypothesis tests in the two tables below.

Error probabilities for the test of Hy:
Maximum 24-hour concentration of chlorpyrifos = 1,600 ng m™.

True Value of

Type of Error Parameter Probability
(99th %ile ng m'3) of Error

Null Hypothesis True

Reject Ho 3,900 0.00

(conclude true

maximum below 3,000 0.01

screening level) 1,600 0.13
Null Hypothesis False

Do not reject Hy 1,000 0.53

(conclude true 750 0.6

maximum above '

screening level) 500 0.03
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Error probabilities for the test of Hy:
Maximum 8-day concentration of chlorpyrifos = 1,600 ng m 3,
True Value of

Type of Error Parameter Probability
(99th %ile [1g m -3) of Error
Null Hypothesis True
Reject Hy 4,900 0.00
(conclude true 3.000 0.01
maximum below ’
screening level) 2,100 0.02
1,600 0.13
Null Hypothesis False
Do not reject Hy 1,000 0.60
(conclude tru'e maximum 770 036
above screening level)
400 0.07
240 0.01

The estimation of annual average concentration (see Section 8.1) from 3 to 10 weeks of
monitoring data will be very approximate, at best. The sampling characteristics of the
estimator are unknown. Therefore, no calculations of error probabilities for the chronic
exposure test can be done.

Select the Optimal Samples Size that Satisfied the DQOs — The power calculations
indicate that the planned 40 days at each of four sites should be adequate to achieve close
to the desired error probabilities. Both tests, but especially the test of acute exposure, are
very conservative, in that it is difficult to reject the null hypothesis. Note that a true
maximum 24-hr concentration of 500 ng m ~, with 0.03 probability of (incorrectly)
failing to reject the null hypothesis, is associated with an overall mean of 7 ng m ~,
approximately that observed in Phase One. A true maximum 8-day concentration of 240
ng m ™ is associated with the overall mean of 7 ng m ™. For both tests, the probabilities
of incorrectly rejecting the null hypothesis (i.e., incorrectly concluding that the maximum
is below the screening level) are very low.

Document the Operational Details and Theoretical Assumptions of the Selected Design in
the Sampling and Analysis Plan — Three sampling sites will be established on the west
side of Lompoc, closest to the agricultural area and where the highest concentrations are
expected. One site will be located in the northwest corner of Lompoc, one on the center-
west side, and one in the southwest corner (Figure 3). An additional site will be located
near the central part of Lompoc, as recommended by the TAG during a conference call
discussion on April 26, 2000.

Monitoring locations were selected to represent the portion of the city that would likely
have the highest pesticide concentrations, given the location of applications and general
wind patterns in the valley. Modeling potential pesticide concentrations in the city to
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help locate air-sampling locations was not conducted. The possibility of conducting this
type of modeling was discussed with technical staff from the Air Resources Board, U.S.
EPA, and DPR at a meeting held on Oct. 5, 1999 in Sacramento. It was decided by
meeting participants not to model air concentrations to assist with site selection due to:
(1) the uncertainty and variability in model-input data, (2) the amount of time required to
make multiple model runs of even a small fraction of the potential application and wind
pattern combinations, and (3) the inability for modeled outputs to pinpoint the one site
expected to have the peak concentration.

Monitoring will occur during a high use period as indicated by pesticide use reports. The
number of applications that will occur during this period is unknown; some pesticides
may not be applied at all.

3. SITE DESCRIPTION
3.1 Topography

The city of Lompoc is a small city located in a coastal valley of Santa Barbara County,
California (Figure 1). The population has been estimated at 37,649 in a U.S. Census
conducted in 1990. The city is located approximately seven to eight miles east of the
coastline. The valley is oriented roughly northwest to southeast and the surrounding hills
form a V shape fanning out towards the ocean. Hills to the east of Lompoc tend to stall
air movement as it passes the city, while the air is funneled eastward through the Santa
Ynez River basin. Vandenberg Air Force Base (a rocket launch facility) and agricultural
fields dominate the area between Lompoc and the coast. Five major crops or crop groups
are grown in this area: cole crops (broccoli, cabbage, and cauliflower), lettuce, dried
beans, celery, and flowers.

3.2 Climate

A Pacific high-pressure area dominates the region in summer months. This high-pressure
area tends to produce northwesterly winds in the Lompoc area (Figure 2). Aiding this
tendency, the Central Valley of California heats up during the summer and creates a large
pressure and temperature differential between inland and ocean surfaces. The air aloft
from the Pacific high is generally warming and descending as it approaches the coastline
near Vandenberg Air Force Base. Consequently, the cool moist marine area below tends
to form a subsidence inversion accompanied by frequent fog or low cloudiness. The
northwesterly winds exert pressure on the ocean surface that causes up welling of cool
water. This cools the air near the surface and contributes to fog formation. During
winter, the Pacific high weakens, the jet stream shifts southward, and heating of the
Central Valley is weaker or absent. Winds tend to be more westerly and frontal systems
move through the area, changing the wind direction more frequently than in summer
months. This summary and a complete description of weather patterns for Lompoc are
given in Johnson, 1998.
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3.3 Pesticide Use

The information given in this section was extracted from DPR’s pesticide use report
database. A complete description of the pesticide use report database is given in DPR,
1995.

Between 1996 and 1998, approximately 127 pesticides have been used for agricultural
production in the Lompoc area, with approximately 120,000 pounds used per year.
Consistent with the crops and climate, insecticides and fungicides are the most heavily
used pesticides in the Lompoc area (Table 2).

Because of their volatility, amount used in the Lompoc area, toxicity, sufficient
toxicological information to determine a target detection limit, and validated monitoring
methods that achieve the target detection limits (Tables 6, 9-12), DPR and the TAG
identified these 33 pesticides and six breakdown products (Tables 4-5) as the focus of the
monitoring described here.

The Township, Range, and sections, plus patterns of pesticide use summarized for 1996
through 1998 are displayed in Figure 4, and Tables 6, 7, 13, and 14. Table 15 lists the
uses of these pesticides.

4. PREVIOUS INVESTIGATIONS
4.1 Study of Hospital Discharges

An analysis of hospital discharge data from 1991-1994 suggests that certain respiratory
illnesses occur in Lompoc at higher rates than in other comparison areas. The State's
Office of Environmental Health Hazard Assessment evaluated these data (Wisniewski et
al., 1998; Ames and Wisniewski, 1999). The evaluation indicated that the proportion of
hospitalizations due to respiratory illnesses, in particular bronchitis and asthma, were
elevated in Lompoc relative to the proportion of hospitalizations in the comparison areas,
with some differences by age. The incidence of lung and bronchus cancers also was
increased above the expected numbers based on regional rates. The purpose of the report
was not to speculate on the cause of the illnesses; rather, it was to evaluate the incidence
of specific illnesses.

4.2 Phase One of Pesticide Air Monitoring

The Phase One study was intended to test pesticide sampling and analysis methods and to
determine if a subset of the total pesticides in use in the area could be measured in air
(Okumura, 1999). With some exceptions, these goals were achieved. The study was
most successful in developing and demonstrating the multiple-pesticide sampling and
analysis method. This study provided the basis for the multiple-pesticide sampling and
analysis approach this plan follows. Due to the limited nature of the Phase One
sampling, these results are not appropriate for risk assessment.
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Over 50 pesticides were used in or near Lompoc during the August-September 1998
monitoring period. Air monitoring was conducted for twelve pesticides with recorded
use in those months in prior years. Of the 12, five were not applied during the 1998
monitoring period, and were not detected in air samples. The remaining seven were
detected in air samples. Many of these detected concentrations were between the sample
detection limit and quantitation limit meaning that the existence of the pesticide in a
sample, while likely, was too low to be assigned a numerical value. For example,
chlorpyrifos, the most frequently detected pesticide, was detected in 55 of 119 samples
above the quantitation limit of 4 ng/m’, and in an additional 60 of 119 samples between
the quantitation limit and the detection limit of 1 ng/m®. The maximum concentration of
chlorpyrifos that was detected was 83 ng/m’.

Of the 12 pesticides that were monitored in Phase One, seven will be monitored in this
sampling and analysis plan: chlorpyrifos and chlorpyrifos oxon, chlorothalonil, diazinon
and diazinon oxon, dimethoate, fonofos, oxydemeton-methyl, and permethrin. DPR also
plans to monitor cycloate that was detected in Phase One monitoring.

Chlorpyrifos results from Phase One are described above. In addition, chlorpyrifos oxon
was detected in 4/119 samples above the quantitation limit of 5 ng/m’. The maximum
concentration of chlorpyrifos oxon was 8.5 ng/m’. Chlorpyrifos oxon was not detected
above the detection limit of 5 ng/m’ in 115/119 samples.

Chlorothalonil was detected in 28/119 samples between the quantitation limit of 8 ng/m’
and the detection limit of 2 ng/m’. Chlorothalonil was detected in 91/119 samples below
the detection limit; no samples were detected above the quantitation limit.

Cycloate was not one of the 12 pesticides on the monitoring list, but was detected during
laboratory screening. Concentrations of cycloate are considered to be estimates because
of limited laboratory quality assurance. Cycloate was detected in 7/119 samples above
the quantitation limit of 9 ng/m’. Its maximum concentration was 760 ng/m’. The rest of
the samples were below the detection limit of 2 ng/m”.

Diazinon was detected in 3/119 samples. Its maximum concentration was 18 ng/m’. The
remaining 116/119 samples were below the detection limit of 1 ng/m’. Diazinon oxon
was detected in 1/119 samples above the quantitation limit of 5 ng/m’; its concentration
was 5.3 ng/m’. Diazinon oxon was detected below the detection limit of 5 ng/m? in
118/119 samples.

For chlorpyrifos and diazinon, while the analytical methodology gave an accurate
estimate of the total concentration (parent plus oxygen analog, i.e., oxon), the sampling
methodology gave an erroneously high proportion of the oxygen analogs and an
erroneously low proportion of the parent compounds.

All 119 dimethoate samples were below the detection limit of 1 ng/m”.

Fonofos was not applied during the Phase one monitoring period, nor was it detected.

25



Oxydemeton-methyl was detected in 2/119 samples, but not quantified or confirmed. The
detection limit was 1 ng/m’ and the quantitation limit was 5 ng/m’.

Permethrin was detected in 1/119 samples between the quantitation limit of 9 ng/m’ and
the detection limit of 2 ng/ m®. The rest of the samples were below the detection limit.
The metal analyses were originally intended as surrogates for pesticides containing
metals (aluminum in fosetyl-Al, and manganese in maneb and mancozeb). In retrospect,
these analyses are not capable of discriminating between pesticide-applied sources and
natural background sources, e.g., soils. Results should not be interpreted as indicative of
the presence or absence of these metal-containing pesticides in air.

Silicon was tested for and found in Lompoc air during the monitoring period. Levels
were found as high as 17 ug/m3, close to the highest level measured in California urban
areas during recent years.

4.3 Phase Two of Pesticide Air Monitoring — Fumigant Sampling and Analysis

As stated previously, this ambient air monitoring project is being conducted in phases due
to its complexity and funding constraints. This part of the project focuses on fumigants.

Fumigants are a unique class of pesticides. They are highly volatile, applied infrequently
but at higher rates than other pesticides, and used to control a wide variety of pests and
diseases. Since fumigants are applied before planting, many applications occur during
the fall and winter. Because of their high volatility, high application rates, and season
when most applications occur, fumigants are the focus of this part of the monitoring
project.

This ambient air monitoring targets four fumigants: 1,3-dichloropropene (Telone),
chloropicrin, metam sodium, and methyl bromide. Air sampling of each of these
fumigants is coordinated with an application of the respective fumigant so that ambient
air samples are collected during an application of a particular fumigant.

To date, DPR has monitored during four applications of metam sodium that occurred
during January and February 2000. The Department of Health Services’ laboratory has
analyzed all the samples and processed results from all four applications. Further
monitoring is on hold until sufficient resources for a second canister method are
available, and the U.S. EPA reviews results from the first four applications. The
Fumigant Sampling and Analysis final report will be available in 2001.

4.4 Air Concentrations of Pesticides Measured in California

The Air Resources Board, in consultation with DPR, conducts ambient monitoring for a
variety of pesticides in accordance with the Toxics Air Contaminant (TAC) monitoring
program. Monitoring for pesticides is conducted in counties with the highest use for a
particular pesticide to be monitored and during the season of highest use. Information is
available from air sampling conducted under the TAC program for ten of the pesticides to
be monitored in Phase Two: benomyl, chlorothalonil, diazinon, EPTC, malathion,
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methomyl, naled and its breakdown product DDVP, oxydemeton-methyl, permethrin, and
simazine. Results of the monitoring are summarized below.

Benomyl was measured in Kern County in February 1988 using charcoal sorbent and
analyzed by high performance liquid chromatography (Baker ef al., 1996). Five sites
were measured over the course of 13 days and five percent of samples had concentrations
that were above the minimum quantitation level of 50 ng/m’. The maximum
conce3ntration was 60 ng/m’, and the mean urban background’® concentration was 160
ng/m’.

Chlorothalonil was measured in Ventura County in January and February 1990 using
charcoal sorbent and analyzed by gas chromatography (Baker et al., 1996). Three sites
were measured over the course of 15 days and 7 percent of the sample concentrations
were above the minimum quantitation level of 3.9 ng/m’. The maximum concentration
was 4.6 ng/m3, the average was 4.4 ng/m3, and the mean urban background concentration
was <3.9 ng/m’.

Chlorpyrifos and its oxygen analog were measured in Tulare County during May and
June 1996 using XAD-4 resin and gas chromatography (California Air Resources Board,
1998b). Four sites were measured over the course of 22 days and 74 percent of the
sample concentrations were above the minimum quantitation level of 9.4 ng/m’. The
maximum concentration was 815 ng/m’, and the mean urban background concentration
was 27 ng/m’. For chlorpyrifos oxon, 70 percent of the sample concentrations were
above the minimum quantitation level of 9.4 ng/m’. The maximum concentration was
230 ng/m’, and the mean urban background concentration was 20 ng/m”.

Diazinon was measured in Fresno County during January and February 1997 using XAD-
2 resin and gas chromatography 