
Monterey Bay Air Resources District 
24580 Silver Cloud Court, Monterey, CA  93940 

MEETING DATE: June 17, 2026 REGULAR 

TO: Board of Directors 

FROM: Richard A. Stedman, APCO 

SUBJECT: Authorize the Air Pollution Control Officer to Develop and Enter into 
an Agreement with the University of California, Santa Cruz for 
Ambient Air Monitoring of 1,3-Dichloropropene in Monterey and 
Santa Cruz Counties 

RECOMMENDATION 
Authorize the Air Pollution Control Officer (APCO) to develop and enter into an agreement with 
the University of California, Santa Cruz (UCSC) for a pilot monitoring project to measure 
ambient air concentrations of 1,3-dichloropropene (1,3-D) in Monterey and Santa Cruz Counties 
in an amount not to exceed $93,380. 

DISCUSSION 
1,3-Dichloropropene (1,3-D), commonly known as Telone, is a soil fumigant widely used in 
agricultural production within the Salinas and Pajaro Valleys. 1,3-D is identified by the State of 
California as a Toxic Air Contaminant (TAC) due to its toxic and carcinogenic properties. As a 
result, its use is regulated by the California Department of Pesticide Regulation (DPR), including 
township caps, application restrictions, buffer requirements, and exposure mitigation measures 
intended to reduce potential public health impacts. 

Monterey and Santa Cruz Counties rank among the highest-use regions in California for 1,3-D 
applications. Existing ambient monitoring data for 1,3-D within the region are limited in both 
duration and geographic coverage, creating uncertainty regarding community exposure levels 
and the effectiveness of current regulatory controls.   

The proposed UCSC pilot study would establish continuous 72-hour integrated sampling at two 
monitoring locations within Monterey and Santa Cruz Counties over an approximate five-month 
period during peak fumigation seasons. The project would include laboratory analysis using gas 
chromatography-mass spectrometry (GC-MS) methods capable of detecting low ambient 
concentrations of 1,3-D. 

Project objectives include: 
• Measuring ambient concentrations of 1,3-D in areas of high agricultural use;
• Comparing measured concentrations with historical and current DPR monitoring data;
• Supporting exposure and risk assessment evaluations; and
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• Evaluating relationships between pesticide application records, meteorological conditions, 
and measured air concentrations. 
The project would be conducted collaboratively between UCSC researchers and MBARD staff. 
Potential sampling locations include existing MBARD monitoring sites in the Salinas and Pajaro 
Valley regions. The project would also include community engagement and coordination with 
local stakeholders. 
 
Deliverables would include a final technical report, data summaries, quality assurance 
documentation, and recommendations regarding future monitoring efforts and potential long-
term monitoring strategies. 
 
FINANCIAL IMPACT 
The proposed agreement amount is $93,380. Funding is proposed through MBARD’s Clean Air 
Fund and/or available program resources designated for air monitoring, community health 
protection, or special studies. Staff anticipates sufficient budget authority is available to 
complete the project without impact to the MBARD’s General Fund. 
 
ATTACHMENTS 
UCSC Proposal 
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Proposal to Monitor 1,3-dichloropropene in air in the Salinas and Pajaro Valleys 

Submitted to the Monterey Bay Air Resources District by Peter Weiss-Penzias and 
Pratigya Polissar from University of California, Santa Cruz 

5/1/2026 

1. Overview 
1,3-Dichloropropene (1,3-D) is a commonly used soil fumigant in the berry growing 
areas of the Pajaro and Salinas Valleys in California. It is toxic and carcinogenic and 
therefore its use is tightly regulated by the State of California. Measurements of 1,3-D in 
ambient air in this region are sparse in space and time leading to uncertainty over the 
efficacy of the regulations intended to protect both occupational and residential 
bystanders. Testing air samples for 1,3-D is costly and requires specialized equipment, 
partially explaining the lack of data. Now, lab facilities at UC Santa Cruz have the 
capability to make these measurements with suitably low detection limits at a 
reasonable cost. This proposal describes a pilot monitoring program where continuous 
72-hour sampling is carried out at two potentially impacted sites in the region. The 
objectives of the project are to 1) measure concentrations of 1,3-D in ambient air in 
regions of high use, 2) compare the measurements with current and historical data for 
the region, 3) generate time-weighted measured air concentrations for risk exposure 
modeling, and 4) explore the relationship between pesticide use records and ambient 
air concentrations. By making high precision measurements with GC-MS in the Polissar 
Lab at UCSC and working with our community partners to gain access to potential 
receptor locations, we will be able to provide high quality measurements to inform 
policies and the public.  

2. Background and Motivation 
1,3-Dichloropropene, also known as 1,3-D and Telone, is a widely used soil fumigant in 
California, used primarily as a nemoticide. 1,3-D has two isomers, cis-1,3-D and trans-
1,3-D, which generally occur in equal parts. 1,3-D was registered for use in California in 
1970, but due to its toxicity and cancer-causing properties, it was re-registered in 1998 
with additional restrictions.  

The California Department of Pesticide Regulation (DPR) has developed a series of 
rules and requirements for 1,3-D that aim to protect human health while balancing the 
increasing demand for its use due to the phase out of methylbromide. In 2015, DPR 
sought to achieve a risk goal of 1 x 10-5 (no more than 1 additional cancer death in a 
population of 100,000), which resulted in a regulatory target concentration in ambient air 
of 0.56 parts per billion (ppb) (70-year average, achieved > 95 percent of the time) 
(DPR, 2015; Tao, 2016). This is the threshold concentration for so-called residential or 
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non-occupational bystanders. Regulations were further strengthened in 2022 as DPR 
implemented a “township cap” program that includes a yearly use limit within designated 
6x6 mile areas (DPR, 2022). In 2026, buffer zones were required as well as the use of 
totally impermeable film (TIF) tarps for 1,3-D applications (DPR, 2026). The 2026 
regulation added more stringent protections for occupational bystanders by lowering the 
ambient air concentration threshold to 0.21 ppb per 40 hours per week over 40 years 
(DPR, 2026). 

1,3-D usage in Monterey and Santa Cruz counties ranks #3 and #10, respectively, 
among all counties in California (Brown, 2016), owing to many acres of berries planted 
in the Pajaro and lower Salinas Valleys. Using data obtained from the DPR’s Pesticide 
Use Report (PUR) database, we determined how 1,3-D usage is varying over time and 
space in the region. Figure 1 shows 2011-2022 annual usage of 1,3-D , which appears 
to have come down since the early 2010s and then has leveled off into the 2020s. 
Figure 2 shows the 1,3-D applications by month for Monterey and Santa Cruz counties, 
showing how usage generally occurs in the late summer and early fall. Figure 3 maps 
the total 11-year mass of 1,3-D applied in each 6x6 mile township across the region, 
showing hot spots where usage is high and strawberries are almost exclusively grown. 
Figure 4 shows the 1,3-D application amounts by the day of the week. Applications can 
occur on any day of the week, but preferentially on Saturday and much less on Sunday. 

After soil application, 1,3-D undergoes volatilization which creates the opportunity for 
off-site transport and subsequent human exposure. In the early years of its usage, there 
were at least 33 cases of worker poisonings that occurred in California between 1982-
1990, as found by the Pesticide Illness Surveillance Program (PISP) (DPR, 2015). The 
current persistent usage of 1,3-D near where workers and their families live has caused 
conflict between state regulators and grassroots organizations. Some state residents 
objected to DPR’s toxicological assessments, recently filing a lawsuit against the DPR 
claiming that the regulation does not protect the public from harm because, among 
other reasons, it fails to consider any exposure for occupational bystanders outside of 
work hours (CPR, 2026). 

Data from past DPR studies show there are periodically high concentrations of 1,3-D in 
air in Salinas reaching over 2.0 ppb (~10,000 ng/m3) but only during 4-8 week periods 
after 1,3-D was applied, usually in the late summer and fall (Figure 5) (Brown, 2016). 
Residents and workers in some locations near application operations report symptoms 
of light headedness and nausea. Observations of 1,3-D in air in these communities are 
few and far between. The past data from 10 years ago shows that there was generally 
no statistical relationship between the ambient air concentration of 1,3-D and 1,3-D 
usage within a 6-km radius of that site (Tao, 2016). Coastal communities such as 
Watsonville, Oxnard, and Santa Maria use more 1,3-D but do not generally have higher 
air concentrations. Another study in Salinas, CA around the same time found no 
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significant associations between residential proximity to use of fumigants and 
respiratory symptoms or use of asthma medication in 7-year old children (Gunier et al., 
2018). Emissions may vary considerably depending on the method of application of 1,3-
D. One study found that pre-irrigation 4 days before fumigation and using a virtually 
impenetrable tarp over the shank injection reduced emissions by 20% compared to the 
control (shank injection only) (Gao et al., 2008).  

Thus, there is a need to update the measurements of 1,3-D in ambient air to monitor 
whether concentrations exceed a threshold of 0.21 ppb and if so for how long. Updated 
measurements can be used to develop improved exposure assessments and provide 
information to all stakeholders on this complicated issue. 

3. Objectives 
1. Measure concentrations of 1,3-D in ambient air in regions of high use. We 

plan to sample air at two locations over a five-month period to obtain a 
continuous measure of 1,3-D concentrations. 

2. Compare the measurements with current and historical data for the region. 
We will conduct a comprehensive literature survey to determine if ambient air 
concentrations of 1,3-D have changed in the past 10 years. We will also compare 
our data with that obtained from DPR’s current measurements at Pajaro Middle 
School. 

3. Generate time-weighted measured air concentrations for risk exposure 
modeling. Our data can be compared to estimates of breathing zone 
concentrations of 1,3-D used in exposure estimations (e.g. DPR, 2015) to 
determine if ambient concentrations fall below regulatory targets or when and 
how often any regulatory targets could be exceeded.  

4. Explore the relationship between pesticide use records and ambient air 
concentrations. We will utilize County Agricultural Commission application 
records to determine where 1,3-D was applied during our sampling periods and 
compare this geolocated data with our measured concentrations. 

4. Research Questions 
1. What are atmospheric concentrations of 1,3-D during and after peak application 

periods at several locations including near agriculture activity and within 
residential areas and schools? 

2. How do different locations in the study area compare in their 1,3-D concentration 
over a given sampling period (72 hours)? Can the variability be explained by 
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changes in environmental factors such as wind direction and strength, rainfall, or 
other variables?  

3. Can we infer the behavior of emissions based on our measurements of air 
concentrations, field application, and environmental variables? 

5. Work Plan 

Sampling Locations 
There are several potential sites that can be utilized for sampling in the Salinas and 
Pajaro Valley region (Figure 4). The sites at Starlight Elementary (Watsonville) and 
Salinas AMS are where Monterey Bay Air Resources District (MBARD) has sensors and 
samplers deployed, so for us these are convenient places to sample for 1,3-D as well. A 
third site at Fort Ord Natural Reserve along with the Salinas AMS site are where 
ongoing research on fog water chemistry and biology by PI Weiss occurs. Additional 
sites will be explored as part of the proposed work. The PIs are in contact with local 
groups such as Californians for Pesticide Reform and the Campaign for Organic and 
Regenerative Agriculture who may be able to facilitate the deployment of our sampling 
equipment on properties that are close to where 1,3-D is applied.  

We propose to sample at two locations for this pilot study. Sampling will occur 
continuously so as not to miss any time periods. Each sample will be taken over a 3 day 
period and will represent an integrated total over each period.  Depending upon time 
and resources we may be able to take additional spot samples at additional locations. 

Sampling Methods  
Air will be sampled with charcoal sorbent tubes (Anasorb, SKC Inc.) following methods 
outlined in CDFA (2020).  The analyte will be collected using duplicate coconut charcoal 
sorbent tubes (SKC Inc.) and an air pump (Van Wesenbeeck et al., 2016). Each sorbent 
tube consists of a front and back section to test for sampling efficiency and 
breakthrough. The sorbent tubes will be covered to protect from sunlight, and attached 
to the pump using Tygon tubing. The pump can be powered with an external 6 volt 
battery which can be recharged with line power or with a solar panel. Ambient air will be 
drawn through the sorbent tubes at nominal 0.1 L/min for 72 h. Field fortifications and 
transit stability samples, spiked with 1,3-D at levels expected in the monitoring samples, 
will be prepared and analyzed. 

Chemical Analysis Techniques 
Sorbent tubes will be capped and stored in the freezer until analysis.  Sorbent will be 
removed from the tubes and 1,3-dichloropropene extracted with acetone and measured 
by GC-MS analysis using selected ion monitoring (SIM).  The cis and trans isomers of 
1,3-dichloropropene will be quantified separately using external standard calibration 
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curves.  Field blanks, sorbent blanks, and spike samples will be processed with field 
samples.  The blanks will quantify any background concentration from the sampling 
procedure and analytical methods themselves (such samples have been non-detects in 
previous studies). Spiked sorbent tubes will be used to determine the percent recovery 
of known amounts of 1,3-dichloropropene isomers with the method.  The level of 
detection (LOD) and level of quantification (LOQ) will be determined by standard 
methods using the standard deviation of replicate measurements of a low-level spike 
sample.  The method detection limit is set at LOD = 𝜎𝜎*t where 𝜎𝜎 is the standard 
deviation of replicate measurements on a set of the lowest concentration spike samples 
and t is the students t-value for the number of replicates.  The LOQ is determined as:  
LOQ= 5*LOD (3 to 5 is the typical multiplier) (CDFA, 2020; 2022). 

Meta-Data Sources 
We will generate tables showing the GPS location, time of sampling, the atmospheric 
variables (wind speed and direction, temperature, relative humidity, pressure, sunlight, 
precipitation, etc.). We will utilize pesticide use records for prior years from the 
California Pesticide Information Portal as well as ask for updated and near real time 
usage applications data from the county agricultural commissioner’s offices in Santa 
Cruz and Monterey Counties. We will utilize map layers in ArcGIS to determine spatial 
statistics of the data we acquire.  

Data Analysis 
The 1,3-D concentration data will be in the form of a time series of concentrations that 
reflect the 72-hour time-weighted average (TWA). These TWA are appropriate for 
comparison to acceptable TWA levels for residential bystanders on a seasonal and 
annual basis.  These concentrations will not be directly comparable to shorter-term 
exposure limits.  The prior study of Brown (2016) is the best regional dataset for 
comparison.  These data are non-continuous 24-hour TWA which will exhibit more 
scatter and have higher detection limits than the data from this proposal.  Nevertheless, 
meaningful comparison will be possible when these differences are taken into 
consideration. Statistical comparison of atmospheric concentrations will also be 
investigated in relation to records of application, distance from sampling site, wind 
direction, and other environmental factors.   

6. Deliverables 

● Report with analysis and summary of findings plus a technical description and 
evaluation of methods used (QA/QC, LOD, LOQ) and any tests done for method 
development.   

● Suggestions for continued/followup study. 

● Data files with location, concentration, sampling duration and other metadata 
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7. Personnel and Timeline 
Co-PIs Peter Weiss and Pratigya Polissar are both faculty at UC Santa Cruz, in the 
Microbiology and Environmental Toxicology and Ocean Sciences Departments, 
respectively. They both have many years of experience running research operations 
quantifying trace levels of compounds in complex environmental media. A graduate 
student and an undergraduate student will also be part of the project, participating in 
sampling, laboratory analyses, and data analysis (if appropriate depending upon 
students’ preparation and expertise). 

The division of duties will be as follows: Co-PI Weiss will oversee the undergraduate 
student, work with community partners in securing access to the sites, and coordinate 
the field sampling efforts. He will also contribute to writing the reports and completing 
the data packages. Co-PI Polissar will oversee the graduate student and the laboratory 
analysis of the analytes and contribute to writing the reports and completing the data 
packages. The graduate student will help collect the samples and perform the analyses. 
The undergraduate will assist with the sample collection and sampler maintenance. 

Below is a timeline for the 1-year project. 

2026 2027 

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 

Lab calibration 
of sampling 
and analytical 
systems. 

Deploy 
samplers at 2 
locations in the 
study area. 

Continue to 
sample 
continuously at 
2 locations. 

Analyze the 
samples in the 
lab at UCSC. 

Analyze the 
samples in the 
lab at UCSC. 

Write the 
reports and 
package the 
work products.  

8. Community Engagement 
This research will be conducted in a transparent manner, with open communication 
between state agencies and the public. We are in contact with Michael Gross at the 
California Department of Food and Agriculture/Center for Analytical Chemistry who has 
agreed to be a resource for any analytical challenges we encounter as well as a 
possible collaborator for intercomparison of standards. We also plan to work in close 
collaboration with Richard Stedman and staff at MBARD for site access and data 
interpretation. We are also in communication with representatives from the Campaign 
for Organic and Regenerative Agriculture (CORA) and Californians for Pesticide Reform 
(CPR) who are stakeholders in this issue and may be able to facilitate our access to 
sampling locations near the fields. While we are committed to transparency, standard 
scientific practice requires us to not release any data before it has been fully validated. 
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9. Proposed Budget and Justification 
A. Senior Personnel.  Funds are requested for PI Weiss (1 summer month) who will 
oversee the project, design and conduct sampling, perform data analysis and assist in 
report preparation.  Funds are requested for co-PI Polissar (0.25 summer month) who 
will oversee laboratory chemical analyses, perform data analysis and assist in report 
preparation. 

B. Other Personnel. B3 Graduate Students: Graduate student funding (3 summer 
months, 3 academic year months) will support a student who will perform sampling, 
chemical analyses, and data analysis.  B4 Undergraduate Students: Undergraduate 
student funding is requested for help with sampling and chemical analyses (10 
hours/week for 6 months). 

C. Fringe Benefits. Fringe benefits are calculated at a rate of 11.05% of summer salary 
support for senior personnel, 2.38% for graduate and undergraduate students. The 
University of California, Santa Cruz utilizes a Composite Benefit Rate Structure. 
Composite Benefit Rates are fringe benefit rates that are based on a percentage of 
employee salary according to employee groups. 

G. Other Direct Costs.  G1 Materials and Supplies: $5,000 for supplies to perform the 
sampling and analyses are requested.  These include pumps, tubing, sampling tubes, 
analytical standards and glassware dedicated to this project.  G6 Other: Funds for 
analytical costs in the UCSC Organic Geochemistry Lab are requested based upon 
published rates for internal (UCSC and affiliates) users. Costs include extraction and 
GC-MS analysis and quantification ($62/sample) for 160 samples.  The number of 
samples was estimated as: two sampling sites x 40 samples/site (continuous 72 h 
samples for 4 months) x two replicate tubes/sample = 160 samples.  Tuition and Fees: 
Graduate student tuition and fees are budgeted for one academic quarter (3 months). 
The University of California provides full tuition, fees and graduate student health 
insurance to all graduate students who are employed on-campus 50% time or greater 
during the academic year.  

G. Indirect Cost Rates.  This draft proposal was budgeted at an indirect cost rate of 
15% of the Modified Total Direct Cost.  This rate is not approved by UCSC and may be 
subject to change.  

Agenda Item No. 18



8 

 

Proposed Cumulative Budget 

A. Senior Personnel 
Funded Person Months 

Funds 
CAL ACAD SUM 

1. Peter Weiss (PI) 0 0 1 $10,450 
2. Pratigya Polissar (co-PI) 0 0 0.125 $2,903 
3. 0 Others 0 0 0 $0 

4. 2 

Total Senior 
Personnel (1 
through 6) 0 0 1.125 $13,353 

B. Other Personnel         
1. 0 Post Doc 0 0 0 $0 
2. 0 Other  0 0 0 $0 
3.   Graduate Students $37,977 
4.   Undergraduate Students $5,455 
5. 0 Secretarial-Clerical (if charged directly) $0 
6. 0 Other $0 

Total Salaries and Wages (A+B) $56,785 
C. Fringe Benefits (If charged as direct costs) $3,475 

Total Salaries, Wages and Fringe Benefits (A+B+C) $60,260 
D. Equipment (list item and dollar amount for each item exceeding $5,000)   
  $0   

Total Equipment $0 
E. Travel   
1. Domestic (Including U.S. Possessions) $0 
2. Foreign $0 
F. Participant Support   
1. Stipends $0         
2. Travel $0         
3. Subsistence $0         
4. Other $0         

  Total Participant Support $0 
G. Other Direct Costs   
1. Materials and Supplies (pumps, tubing, traps etc) $5,000 
2. Publication Costs/Documentation/Dissemination $0 
3. Consultant Services $0 
4. Computer Services $0 
5. Subawards $0 
6. Other ($10,000 per-sample analytical costs, $6,831 1 quarter graduate tuition and fees) $16,831 

Total Other Direct Costs (G1 through G6) $21,831 
H. Total Direct Costs (A through G) $82,091 
I. Indirect Costs (F&A) (Specify Rate and Base) (15% IDC)   
 $11,289 
J. Total Direct and Indirect Costs (H+I) $93,380 
K. Small Business Fee   
L. Amount of this request (J or J-K) $93,380 
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11. Figures 

 

 

Figure 1 - Annual application of 1,3-D in pounds/year for two California counties.  (data 
source: CalPIP Home - California Pesticide Information Portal) 
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Figure 2: Application by county since 2010. Pesticide use record for Monterey and 
Salinas counties up to 2023 (data source: CalPIP Home - California Pesticide 
Information Portal) 
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Figure 3: Total pounds of 1,3-D applied by township and range section between the 
years 2011-2022. Also shown are three potential sampling locations, Starlight 
Elementary School, Watsonville, Fort Ord Natural Reserve, Marina, and Mission Trails 
ROP School in Salinas.  (data source: CalPIP Home - California Pesticide Information 
Portal) 
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Figure 4: Number of 1,3-D applications for each day of the week.  (data source: CalPIP 
Home - California Pesticide Information Portal) 
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Figure 5 - 24-hour concentrations of cis+trans 1,3-dichloropropene near Salinas, CA 
(Brown, 2016).  Note, 1 ppb (v/v) is equivalent to 4,954 ng/m3. 
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