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TO: Linda O’Connell        HSM-10004 
 Senior Environmental Scientist 
 Worker Health and Safety Branch 
 
FROM: Bernardo Hernandez   (original signed by B. Hernandez) 
 Research Scientist I 
 Worker Health and Safety Branch 
 (916) 445-5203 
 
DATE: April 20, 2010 
 
SUBJECT:  WORKER HEALTH AND SAFETY INVESTIGATION OF FIELDWORKER 

EXPOSURE TO METHYLISOTHIOCYANATE AFTER A METAM SODIUM 
APPLICATION; PRIORITY ILLNESS 60-MON-08 (PROJECT 0802) 

 
Background 
Date of Exposure:  09-01-08. 
Time of Exposure:  Between 0600 and 0900 hours. 
Date of Site Observation:  09-04-08. 
Exposed Type:  Fieldworkers (lettuce weeding crew). 
Number of Exposed Employees:  25 (included foreman on site). 
Pesticide:  Vapam HL Soil Fumigant, EPA Reg. No. 5481-468-AA.  
Active Ingredient: Metam Sodium (42 %); breaks down to methyl isothiocyanate (MITC). 
Application Rate:  50 gallons/treated acre (approx. 213 lbs. active ingredient/treated acre). 
Application Type:  Fumigation, tarpless. Pre-plant soil injection to 80-inch beds, water sealed. 
Application Equipment:  Rod bar method.  
Crop:  Pre-plant spinach. 
Target Pest:  Ragweed. 
Location: Las Colinas Ranch 33 (Rio San Lucas 1, Ranch 33), located southeast of San Lucas, 

CA. (Figure 1). Treated fields: Blocks 1 and 13; Workers: weeding Block 2.  
Worker Health and Safety Observers: Kevin Solari and Bernie Hernandez. 
Weather Conditions: As indicated by Monterey CAC staff, the high temperatures on the day 
before the application ranged in the mid to high 70’s (oF) and conditions the night before the 
applications were relatively calm and cool (Appendix 1). At this time of year, the typical 
afternoon winds generally subside by 2200 hours each night.  
 
Episode Chronology 
On August 28, 2008, a pest control advisor submitted a Notice of Intent (NOI) for an application 
of Vapam HL to 15 acres of the approximately 19 acre Block 13 on Las Colinas Ranch 33. On 
September 1, 2008, a licensed professional applicator applied Vapam HL to the 15 acres between 
0030 hours and 0300 hours. Immediately following the application, the applicator moved to 
Block 1 (approximately 10.7 acres) and applied Vapam HL until completion at 0530 hours. At 
0600 hours, 25 field workers (lettuce weeding crew and foreman) parked their vehicles near the 
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northeast (NE) corner of Block 2, between Block 2 and Block 92 (Photo A). Before beginning 
the workday, the fieldworkers performed a series of stretching exercises. They entered Block 2 
(lettuce field) around 0615 and began hoeing weeds at northeast corner (Photos B and C). After 
15 - 20 minutes of hoeing, the workers began experiencing symptoms of burning and watery 
eyes, throat irritation, headache, dizziness, and nausea.  
 
Upon hearing complaints, the crew foreman moved the crew to the northwest corner of Block 2 
(Photo D), but their symptoms continued. The foreman contacted his supervisor who instructed 
him to relocate the weeding crew to the northeast side of the ranch near Cattleman Road  
(Figure 1). At the 9:00 a.m. mid-morning break, some workers still felt ill, and three workers 
vomited. Six workers sought medical treatment at the local hospital.   
 

Photo A – Northwest View Towards the Worker Entry Point into the Lettuce Field (Block 2)  
with Treated Field (Block 1) in Foreground 

 
 

Photo B – First Point of Worker Entry at NE Corner of Block 2 (Lettuce)  

 

NE corner – Block 2 
(lettuce) 
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Photo C – Dirt Road (28 Feet Wide) Separating the Treated Field on the Left (Block 1)  
and the Lettuce Field on the right (Block 2) 

 

28 feet between fields

 

Photo D – Location of 2nd Worker Entry Point into Block 2 (Lettuce Field)  

 

 

as Shown in Proximity to the Treated Block 1 

2nd point of worker entry 

Block 1

Block 2 
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Figure 1 – Map of Ranch Showing Blocks 1, 2 and 13 and Worker Entry Points at Block 2 

 
 

he Monterey County Agricultural Commissioner investigator indicated the grower did not 
in a 

Photo E – Posted Warning Sign at Block 1 on the Day of Application 

T
notify the fieldworkers and their foreman of a pesticide application scheduled for 9/1/08 with
¼ mile of their work location, but confirms that they and some of the workers saw the posted 
warning signs posted at Block 1 (Photos E and F).  
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Photo F – Close-up of a Posted Warning Sign 

 
 

rift Site InvestigationD  
 applicator employed a pre-plant injection method unique to this cropping 

  

For Blocks 1 and 13, the
system. The method requires wide, pre-formed soil beds and uses an application device called a 
‘rod bar’ to place the metam-sodium in the germination zone of the targeted weed (ragweed as 
indicated on the NOI). The pre-formed beds in Blocks 1 and 13 were 80-inches wide (Photo G).
 

Photo G – Block 13: Untreated Beds and Lateral Lines of the Portable Sprinkler  
System Laid Out in Preparation of a Water Seal 
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The ‘rod bar’ applicator consists of a 60-inch long hollow tube (rod) approximately 1 inch in 
diameter welded to the back of a 60-inch long, solid metal, blade-like ‘bar’ approximately  
4-5 inches wide. The ‘rod bar’ attaches to shank-like supports which hold it horizontally to the 
ground. The shank-like supports are fixed to a tractor ‘tool bar’ (Photos H and I). The ‘rod bar’ 
applicator observed at this site consisted of three 60-inch bars and designed to treat three  
pre-formed beds with each pass.   
 

Photo H – Front View of ‘Rod Bar’ Metam-Sodium Application Equipment 

 
 

Photo I – Rear View of Application Equipment Showing Soil-sealing Press Rollers 
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A tractor pulls the application equipment (Photo J) through the field with the ‘rod bar’ set 
approximately 3 - 4 inches below the surface of each pre-formed bed. This ‘rod bar’ applicator 
does not form or place a soil-cap over the treated bed. The application equipment dispenses the 
metam-sodium through 1/16th inch diameter holes spaced approximately every 1½ inches apart 
along the length of the rod (Photo K) and face opposite the direction of travel.  

 
Photo J – Side View of the Application Equipment. The Arrow Indicates the Direction of Travel 

 
 
 

Photo K – Tube (‘Rod’) Mounted to the ‘Bar’ Shows 1½ Inch Spaced Holes 

 
 
A solid press roller follows the rod bar to compact the soil of the treated bed. The press roller 
does not float freely on the soil bed, but set at a fixed height. The weight of the tool bar and the 
hydraulics of the tractor (Photo L) force the roller to press down on the soil.  
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Photo L – ‘Rod Bar’ and Press Roller 

 
 
After soil-applied metam-sodium applications, standard practice includes a water seal applied 
through sprinklers (Photo M) to mitigate odor and MITC escaping from the treated beds and to 
obtain maximum efficacy in controlling the target pests. The lateral sprinkler lines were already 
in the field when the metam-sodium applications were made. 
 
The Vapam HL application to Block 13 finished around 0300 hours. A water seal did not 
immediately begin after the application ended. An irrigation crew arrived at Block 13 around 
0400 hours to finish setting up the portable sprinklers. Once they made all of the connections, 
they charged the main line. The laterals filled with water, activating the sprinklers by  
0500 hours. However, within a short period of time; the main line disconnected twice, blowing 
the six lateral lines away from their valves. The irrigation crew shut down the sprinkler system to 
make repairs and reconnect the broken lines. The repairs took between 60 and 90 minutes to 
complete. They turned the sprinkler system back on between 0600 and 0630 hours. They ran the 
sprinklers for approximately 6 hours (approximately from 0600 hours to 1200 hours).  
 
In the meantime, the application to Block 1 finished around 0530 hours. Again, the water seal 
did not begin immediately after the application ended because the problems with the sprinkler 
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system for Block 13 delayed the arrival of the irrigation crew at Block 1. The irrigation crew 
arrived at Block 1 to set and start the water seal around 0700 hours. The sprinklers in Block 1 
also ran for approximately 6 hours. During this time, the lettuce weeding crew arrived at Block 2 
for their morning warm up exercises (around 0600 hours). They entered and began work around  
0615 hours, and left Block 2 by 0645 hours. The start of the water seals to Blocks 1 and 13 began 
after the crew exhibited symptoms of MITC exposure and had completely moved away from 
Block 2. 
 

Photo M – Typical Portable Sprinkler Irrigation Configuration in Fields  

 
 
Observation Notes (by Kevin and Bernie) 
During our observation of the treated beds in Block 1, we noted many areas of the field 
contained a substantial amount of larger clods (Photos N and O) especially in the section 
immediately adjacent to where the workers had entered Block 2. These larger clods suggest 
inadequate preparation of the soil. The Vapam HL label states that “before applying this product, 
always thoroughly cultivate the area to be treated, breaking up clods and loosening soil deeply 
and thoroughly.” In the top 3 – 4 inches of the treated beds, many of the clods appeared too large 
to provide an adequate seal to prevent MITC off-gassing. 
 

 
 

Photo N – Content and Structure of Clods in Block 1 
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Photo O – Soil Condition and Structure of Many Beds throughout Block 1 

 
 
By comparison, the soil in Block 13 appears much finer with very few clods, which indicate 
properly prepared soil before the application (Photos P). We also observed linear depressions on 
the top of some of the beds in Block 13, running the length of the bed (Photo Q).  
 

Photo P – Well-prepared Soil of Treated Block 13 
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Photo Q – Depressions on the Top of the Treated Bed in Block 13 

 

60 inches 

Depression Depression 

 
After a closer look at the application equipment, we noticed the distance between each ‘rod bar’ 
support (Photo R) matched the distance of the depressions. We confirmed this by measuring the 
length of each ‘rod bar’ and comparing it to a measurement between the depressions. They 
appeared to match as each measured 60 inches wide. This suggests each ‘rod bar’ support can 
leave a ‘chisel trace’ along the top of the bed where MITC can escape if the press roller does not 
properly seal the top of the treated bed.  
 
An observations of the ‘rod bar’ supports show they would create a chisel trace which normally 
disappears with the passing of the press roller. In Block 13, the evidence of chisel traces on the 
top of some of the beds suggests the fixed position of the press roller did not adequately press the 
soil flat over the ‘chisel traces.’ The design of the application equipment appears to not create a 
soil-cap or cover over these depressions (Photo S).  
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Photo R – ‘Rod Bar’ Supports (see arrow points) 

 
 
 
Photo S – Block 13: Depressions in One Bed after the Press Roller Passed over the Treated Bed 
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We made a closer observation and took measurements of the application equipment. The press 
rollers appear wider than the ‘rod bar.’ We observed two of the three ‘rod bar’ and roller 
assemblies out of alignment with each other. The supporting ends of at least two of the ‘rod bars’ 
were just outside of the press roller overlap (Photos T and U) showing the ‘chisel trace’ is not 
sealed well, or not at all, potentially created a ‘chimney effect’ for MITC to off-gas through. 
 
By design, the ‘rod bar’ and the end supports should always fit within the width of the oncoming 
press roller in order to obtain an even and overlapping seal over each treated bed (Photo V).  
However, this was found to be inconsistent with this application equipment. 
 

Photo T – Right side ‘Rod Bar and Press Roller Assembly  
(The oval indicates the outside ‘rod bar’ support just outside of the press roller’s edge.  

The arrows indicate the position of ‘rod bar’ support on the left side.) 

 
 



 
 
Linda O’Connell 
April 20, 2010 
Page 14 
 
 

Photo U – Middle ‘Rod Bar’ Left Support Shown Several Inches Outside of Roller Edge 
(indicated by the arrow) 

 
 
 

Photo V – ‘Rod Bar’ and End Supports Fit Just Inside the Width of the Press Roller 
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Appendix 1 – Record of Hourly Weather Report for August 31 and September 1, 2008 
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