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REFERENCE MANUAL

Methyl Bromide INTRODUCTION
Commodity Fumigation Overview

This Reference Manual will assist the County Agricultural Commissioners in issuing site
specific permit conditions for methyl bromide fumigations and has been designed to aid the
evaluation of Work Site Plans. Suggested step-by-step procedures for evaluating Work Site
Plans are given. In addition, reasoning and alternatives for each of the suggested permit
conditions are discussed. The manual also contains all of the test procedures required by the
permit conditions and a list of various consultants who can assist permit applicants in
complying with the permit conditions. The Reference Manual is meant to be used in
conjunction with the Suggested Permit Conditions, including the Work Site Plan, and the
Final Permit Conditions to issue a site specific set of permit conditions. To help navigate
between the various documents, a Quick Reference Guide is given on the following page.

These permit conditions are necessary because the preliminary risk characterization for
methyl bromide conducted by the Department of Pesticide Regulation (DPR) pursuant to the
Birth Defects Prevention Act (SB950) revealed a low margin of safety with current use
practices. The goal of these permit conditions is to provide a 100-fold margin of safety for
all people in areas around methyl bromide commodity fumigations. DPR has estimated that
a 100-fold margin of safety is achieved if air concentrations do not exceed 0.21 ppm
measured as a 24-hour time weighted average. This exposure is equivalent to 0.63 ppm as an
8-hour time weighted average or 20 ppm as a 15-minute time weighted average.

The permit conditions are based on four concepts which should be kept in mind when
alternative conditions are considered: containment, dilution, distance and time. First, high
concentrations of methyl bromide should be contained. This means that fumigation
equipment and the fumigation structures or enclosures should not leak. Second, when methyl
bromide is not fully contained, dilute it with fresh air. Third, keep as much distance as
possible between methyl bromide and people. Fourth, minimize the time people are exposed
to methyl bromide. The permit conditions use the interaction of these four concepts to
minimize exposure. When one is not achieved, the other three can be used to compensate.

The mention of commercial products or services, their source or use in connection with
material reported herein is not to be construed as either an actual or implied endorsement of
such product.

Questions or comments concerning the permit conditions or the Reference Manual should be
directed to any of the following DPR staff:

Randy Segawa, Environmental Monitoring Branch - (916) 324-4137

Dennis Gibbons, Worker Health and Safety Branch - (916) 445-4270
Lisa Quagliaroli, Pesticide Enforcement Branch - (916) 445-3887
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Methyl Bromide INTRODUCTION
Commodity Fumigation Quick Reference Guide

Work Site Permit Manual

Subject Plan# Condition# Page#

Methyl Bromide Limits

Maximum Application Rate B.1 1 21

Total Amount of Methyl Bromide B.2 2 22
Special Site Requirements

Other Types of Applications B.3 3 23

Fumigation Inside an Enclosed Area B.4 |1 &4 24

Enclosures Sharing Common Walls B.5 4 31
Fumigation Equipment and Introduction

Outside Introduction B.6 5 34

Gas-tight Fumigant Lines B.7 6 35

Test Equipment Seals B.8 D&7 36

Test Equipment Exhaust B.9 D&8 37
Control Room Requirements

Fumigant Line Purge B.10 C&9 38

Control Room Ventilation B.11 C&10 39

Control Room Storage B.12 C&ll 40
Aeration Requirements

Aeration Initiation B.13 12 41

Aeration During Daylight Hours D.3 13& 22 42

Minimum Aeration Times B.14 & B.15 14 43

Testing for Completeness of Aeration B.16 15 44
Enclosed Storage Requirements

Storage Area Testing B.17 16 48

Storage Area Work Schedule B.18 16 48
Documentation Requirements

Work Site Plan NA 17 55

Test Results Documentation B.19 18 56
Enclosure Types

Pressure Tested Enclosure Cl&C.2 K 58

Retention Tested Enclosure C.3 L 61

Untested Enclosure C.l-C3 M 65

Aeration With Standard Height Stack C4-Cl1 N 68

Aeration With Minimum Stack C4-C.10 P 75

Aeration With No Stack C4 Q 78
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Methyl Bromide
Commodity Fumigation

INTRODUCTION

Quick Reference Guide

Work Site Permit Manual
Subject Plan# Condition# Page#
Specific Conditions

Treatment Zone Access C.12-C.20 R&19 82
Treatment Zone Duration C.12-C.20 19 82
Treatment Zone Size C.12-C.20 19 85
Aeration Zone Access C.12-C.20 S&20 94
Aeration Zone Duration C.12-C.20 20 94
Aeration Zone Size C.12-C.20 20 99
Vertical Stack Exhaust D.1&D.2 21 113
Aeration During Daylight Hours D.3 13 & 22 42
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Methyl Bromide PROCEDURE FOR ISSUING PERMITS
Commodity Fumigation Overview

Three separate documents deal with issuing permits for methyl bromide commaodity
fumigations. The first document, Suggested Permit Conditions, contains guidelines for
setting permit conditions. The Suggested Permit Conditions should be used as a starting
point for developing permit conditions for a specific site. The last part of the Suggested
Permit Conditions contains the Work Site Plan which documents the characteristics and
procedures for a specific site. The second document, the Reference Manual, contains
procedures for evaluating Work Site Plans. Evaluation of individual Work Site Plans may
reveal that one or more of the Suggested Permit Conditions are inappropriate for a specific
site. The Reference Manual gives possible alternatives that may be more appropriate. After
evaluating individual Work Site Plans and developing appropriate permit conditions for a
specific site, the permit conditions are recorded on the third document, the Final Permit
Conditions. The Final Permit Conditions is the document issued to the permit applicant and
details the equipment and procedural requirements that must be followed in order to use
methyl bromide.

There are four general steps in issuing a permit for methyl bromide commodity fumigations:

First step: the County Agricultural Commissioner asks the permit applicant the
questions on the Screening Questionnaire (see page 5). These questions will indicate
which parts of the Work Site Plan must be completed and which test procedures need
to be provided.

Second step: the permit applicant reads the Suggested Permit Conditions and
completes the Work Site Plan.

Third step: the County Agricultural Commissioner evaluates the Work Site Plan.
Suggested procedures for evaluating Work Site Plans are given on pages 9 through 20
of the Reference Manual. This evaluation should show those permit conditions the
permit applicant can meet under standard compliance and those permit conditions
requiring alternate conditions for compliance. The Reference Manual gives
suggestions on alternatives for almost all of the permit conditions. If the alternatives
are exhausted, consult with DPR using the procedure given on page 7.

Fourth step: the Agricultural Commissioner issues the Final Permit Conditions. The
Final Permit Conditions document the conditions applying to a specific site.

8/8/94 4
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Methyl Bromide PROCEDURE FOR ISSUING PERMITS
Commodity Fumigation Screening Questionnaire

Prior to giving a permit applicant a Work Site Plan to fill out, he/she should be asked the
following questions to determine which sections of the Work Site Plan must be completed
and which test procedures are required.

The permit conditions will be greatly simplified if there is compliance with the largest
possible buffer zones. Questions 1 through 5 are used to determine if the permit applicant
can comply with the largest possible buffer zones.
1. Will the application rate exceed 8 pounds per 1000 cubic feet?
O YES - Buffer zones must be computed. The entire Work Site Plan must be
completed. DPR will have to be consulted and Section E of the Work Site

Plan must be completed. Skip to question 6.
ONO

2. Will more than 1000 pounds of methyl bromide be used in any 24-hour period?
O YES - Buffer zones must be computed. The entire Work Site Plan must be
completed. DPR will have to be consulted and Section E of the Work Site
Plan must be completed. Skip to question 6.
O NO

3. Is there an area surrounding each enclosure large enough so that people can be excluded
for 1075 feet in all directions during the treatment or holding period?

O YES

OO NO - Buffer zones must be computed. The entire Work Site Plan must be
completed. Skip to question 6.

4. Is there an area surrounding each enclosure large enough so that people can be excluded
for 2100 feet in all directions during the first 4 hours of aeration?

O YES

OO NO - Buffer zones must be computed. The entire Work Site Plan must be
completed. Skip to question 6.

8/8/94 5
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Methyl Bromide PROCEDURE FOR ISSUING PERMITS
Commodity Fumigation Screening Questionnaire

5. Were questions 1 and 2 answered NO and questions 3 and 4 answered YES?

O YES - The enclosure will comply with the largest possible buffer zones, Section
C of the Work Site Plan does not need to be completed and buffer zone
sizes do not need to be computed.

OO NO - The buffer zone sizes must be computed. The entire Work Site Plan
must be completed.

6. Before the treated commodity is moved from the fumigation enclosure, are the air
concentrations inside the enclosure checked according to a DPR-approved procedure?

O YES
OO NO - Give the test procedure to the permit applicant.
7. Is the treated commodity stored indoors?

O YES - The storage area must be checked according to a DPR-approved procedure
before people can enter; give the test procedure to the permit applicant.
O NO

8. Is there more than one enclosure at the work site?

O YES - Sections C and D may need to be completed for each individual enclosure;
give additional copies of Sections C and D of the Work Site Plan to the
permit applicant.

O NO

9. The size of the buffer zones may be smaller if the enclosure is pressure tested or retention
tested; give these test procedures to the permit applicant if desired.

10. Is the permit being requested for a new or modified chamber within 1000 feet of a
school?

O YES - The permit applicant must contact the local air pollution control district.
The air pollution control officer must notify residents in the area as
specified in Health and Safety Code section 42301.6. Any modifications
which reduce the hazard of the emissions may be exempted.

O NO

8/8/94 6
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Methyl Bromide PROCEDURE FOR ISSUING PERMITS
Commodity Fumigation Requesting Alternate Conditions from DPR

If the proposed application differs from the suggested permit conditions or the alternate
conditions listed in the Reference Manual, the County Agricultural Commissioner may
consider granting another alternative. County staff must gather all pertinent information and
consult with the appropriate Branch of DPR prior to approval of the alternative request. All
approved alternative conditions must be identified in the Final Permit Conditions.
The following special situations, due to the potential hazards they pose, must be evaluated
jointly by the County Agricultural Commissioner and DPR to determine if the hazard(s) can
be mitigated and the request approved:

Application rate exceeds 8 pounds per 1000 cubic feet, or

The total amount of methyl bromide used in any 24-hour period exceeds 1000
pounds, or

The volume to be treated in any 24-hour period exceeds 250,000 cubic feet.

When alternative conditions are required, contact DPR and provide the following
information:

1. The specific condition(s) for which alternatives are needed,

2. Alisting of all alternatives considered,

3. A completed copy of the Work Site Plan, including Section E.
Once an alternate request is granted subsequent requests may be granted without consulting
DPR, provided all conditions (e.g. application rate, volume treated, treatment duration,

commodity treated, etc.) remain the same.

Notify your Senior Pesticide Use Specialist of all requests for alternative conditions
approved by your office.

8/8/94
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REFERENCE MANUAL EVALUATING WORK SITE PLANS

Methyl Bromide Overview
Commodity Fumigation General Conditions

Overview - This section of the Reference Manual describes the suggested procedures for
evaluating the information given in the Work Site Plans. In many cases, the results of the
evaluation from one section are needed in a later part of the evaluation. It is important to
evaluate each Work Site Plan in the sequence given here. It is probably easiest to conduct
the evaluations by reading this section of the Reference Manual and then referring to the
Work Site Plan when prompted, rather than reading from the Work Site Plan and referring to
the Reference Manual.

Each question must be answered. A restricted materials permit cannot be issued unless all
questions are answered.

Work Site Plan Section A (General Information) - The information given in this section is
self-explanatory.

Work Site Plan Section B (General Conditions) - The standard answer to all questions in
section B of the Work Site Plan is yes or "does not apply.” If any of the questions in this
section are answered no, alternative conditions are necessary. Consult the Reference Manual
for possible alternative conditions. Check the appropriate box for each condition on the
Final Permit Conditions. If all alternatives have been exhausted, consult with DPR using the
procedure given on page 7.

See the appropriate section of the Reference Manual for more information. The Quick
Reference Guide on page 2 gives specific references for each question in this section.

8/8/94 9
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Methyl Bromide EVALUATING WORK SITE PLANS
Commodity Fumigation Buffer Zone Size Determination

The following chart shows an overview of the procedure to determine the size of the buffer

zones and references for the detailed instructions.

Determine Retention Category
A. Pressure Tested
B. Retention Tested or Untested

Enclosure Type

Determine Aeration Category
1. Standard Height Stack
2. Minimum Stack
3. No Stack

Determine Treatment Zone Size
Based on: Enclosure Type
Application Rate
Volume
Treatment Duration
Loss Ratio

Buffer Zone Size

Determine Aeration Zone Size
Based on: Enclosure Type
Application Rate
Volume
Treatment Duration
Loss Ratio

8/8/94
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REFERENCE MANUAL
Methyl Bromide EVALUATING WORK SITE PLANS
Commodity Fumigation Retention Category Determination

There are three possible categories: pressure tested, retention tested, and untested. Questions
C.1 through C.3 are used to determine the appropriate retention category. The following
chart will assist you in determining the retention category.

Work Site Plan C.1. NO
Is the enclosure a vacuum
chamber?

YES

Work Site Plan C.2.
Does the enclosure pass the
USDA pressure test?

YES NO

Work Site Plan C.3.
Has the enclosure been

retention tested?
Untested Enclosure

NO

Pressure Tested Retention Tested
Enclosure Enclosure

Check for pressure test and/or retention test certification, if necessary.

See pages 57 - 65 of the Reference Manual for more information.

8/8/94 11
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Methyl Bromide EVALUATING WORK SITE PLANS
Commodity Fumig_]ation Aeration Categ_;ory Determination

There are three possible categories: standard height stack, minimum stack, and no stack. If
the enclosure has no stack (question C.4 is answered no), the enclosure is classified as no
stack. If the enclosure has a stack (question C.4 is answered yes), use the following chart to
determine the aeration category.

Is the top of the stack at
YES least 10 ft above the enclosure's
highest point (Work Site Plan
C.6)?

Is the top of the stack at
least 10 ft above all major
obstructions within 200 ft of the
stack (Work Site Plan C.7)?

YES NO

Is the stack at least as tall
as the appropriate value in
Table 1 (Work Site Plan C.5,

C.10, C.11)?

NO

Is the top of the stack at least NO
15 ft above ground level (Work
Site Plan C.5)?

YES

Is the stack exit velocity at
least 600 ft/min (Work Site
Plan C.10)?

CStandard Height Stack) C Minimum Stack ) ( No Stack )

Check the appropriate type of enclosure on the Final Permit Conditions. See pages 66 - 78 of
the Reference Manual for more information.

8/8/94 12
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Methyl Bromide

Commodity Fumigation

EVALUATING WORK SITE PLANS
Table 1. Standard Height Stack

This table is used to determine the "standard height™ (feet) of a stack. A "standard height" exhaust stack is one which is:

1. at least 10 feet above the enclosure's highest point, and

2. at least 10 feet above any major obstruction within 200 feet of the stack, and

3. at least as tall (above ground level) as the appropriate value in the table below

Total Amount of Methyl Bromide Applied (pounds) at the Work Site in a 24-hour Period ROUND UP

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
600 | 21 23 26 28 30 32 34 37 39 41 43 45 48 50 52 54 57 59 61 63
700 [ 19 21 23 25 28 30 32 34 36 39 41 43 45 47 50 52 54 56 58 61
800 | 16 18 21 23 25 27 30 32 34 36 38 41 43 45 47 49 52 54 56 58
900 | 15 16 18 20 23 25 27 29 31 34 36 38 40 43 45 47 49 51 54 56
1000 | 15 15 16 18 20 22 25 27 29 31 33 36 38 40 42 45 47 49 51 53
1100 | 15 15 15 16 18 20 22 24 27 29 31 33 35 38 40 42 44 46 49 51
Exit 1200 | 15 15 15 15 15 18 20 22 24 26 29 31 33 35 37 40 42 44 46 48
Velocity 1300 | 15 15 15 15 15 15 17 19 22 24 26 28 31 33 35 37 39 42 44 46
(feet per 1400 | 15 15 15 15 15 15 15 17 19 21 24 26 28 30 32 35 37 39 41 44
minute)* 1500 | 15 15 15 15 15 15 15 15 17 19 21 23 26 28 30 32 34 37 39 41
ROUND 1600 | 15 15 15 15 15 15 15 15 15 17 19 21 23 25 28 30 32 34 36 39
DOWN 1700 | 15 15 15 15 15 15 15 15 15 15 16 19 21 23 25 27 30 32 34 36
1800 | 15 15 15 15 15 15 15 15 15 15 15 16 18 20 23 25 27 29 32 34
1900 | 15 15 15 15 15 15 15 15 15 15 15 15 16 18 20 22 25 27 29 31
2000 | 15 15 15 15 15 15 15 15 15 15 15 15 15 16 18 20 22 24 27 29
2100 | 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 18 20 22 24 26
2200 | 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 17 20 22 24
2300 | 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 17 19 21
2400 | 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 17 19
2500 | 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 17

Rated Fan Capacity (cubic feet per minute)

*Exit Velocity =

8/8/94
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REFERENCE MANUAL

Methyl Bromide
Commodity Fumigation

EVALUATING WORK SITE PLANS
Treatment Zone Size

The following chart shows an overview for determining the size of the treatment zone. Detailed instructions are given on page 15.

Determine

Pressure Tested

< 10 feet >

Enclosure Type

|

Retention Tested

Determine Concentration Lost

Ap Rate X Trmt Duration X Loss Ratio

Determine Volume

< rable >

Untested

Determine Concentration Lost

Ap Rate X Trmt Duration X 0.03

Determine Volume

< rable >

8/8/94
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REFERENCE MANUAL

Methyl Bromide EVALUATING WORK SITE PLANS
Commodity Fumigation Treatment Zone Size

If the enclosure is pressure tested (Work Site Plan C.1 or C.2 is answered yes) the required
treatment zone size is 10 feet. For all retention tested or untested enclosures (B1, B2, B3),
use the following procedure. Disregard the pressure tested enclosures and the methyl
bromide used within them when performing these calculations.

1. Calculate the Concentration Lost

(Work Site Plan C.12 x C.16 x C.17)

When more than one enclosure will be fumigated in a 24 hour period (as indicated by Work
Site Plan C.20), use the highest application rate (C.12), longest treatment duration (C.16; if
duration exceeds 24 hours, use 24 hours), and highest loss ratio (C.17) given for the
enclosures fumigated in a 24-hour period.

Rate (C.12) x Treatment Duration (C.16) x Loss Ratio (C.17)* =
Concentration Lost pounds per 1000 cubic feet

*The loss ratio is determined from the DPR-approved retention test. If the enclosure(s) is not
retention tested, assume the loss ratio is 0.030.

If the treatment duration is longer than 12 hours (Work Site Plan C.16) also calculate a
Concentration Lost specifically for workers. The Concentration Lost calculated above
should be used to determine the treatment zone for residents. Determine a second treatment
zone specifically for workers based on the Concentration Lost using the following equation:
Rate (C.12) x Work Shift Duration _12 hrs x Loss Ratio (C.17)* =

Concentration Lost (for workers) pounds per 1000 cubic feet

2. Calculate total volume fumigated in a 24-hour period
(Work Site Plan C.13 x C.14)

Number of Fumigations (C.13) x Volume (C.14) =
Enclosure Volume Fumigated cubic feet
Total Volume Fumigated** cubic feet

**Where more than one enclosure will be used in a 24-hour period, add all individual
volumes (check Work Site Plan C.20).

11/21/94 15



REFERENCE MANUAL

Methyl Bromide EVALUATING WORK SITE PLANS
Commodity Fumigation Treatment Zone Size

3. Look up the required treatment zone in Table 2, page 93 using the adjusted
Concentration Lost and total volume (round up to the nearest values in the table). This
treatment zone is required for each enclosure at the work site. If necessary, determine
separate treatment zones for residents and workers with different Concentration Lost values.

4. Record the treatment zone requirements on the Final Permit Conditions-page 7.

The following information is required: treatment zone size, treatment duration, maximum
application rate, maximum volume, and list of other enclosures.

See page 85 of the Reference Manual for more information and examples for determining
treatment zone size.

8/8/94 16
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EVALUATING WORK SITE PLANS

Methyl Bromide
Aeration Zone Size

Commodity Fumigation

The following chart shows an overview for determining the size of the aeration zone. Detailed instructions are given on page 18.

Determine
Enclosure Type

l

Standard Height Stack Minimum Stack

No Stack

Pressure Tested

Pressure Tested Retention Tested
or Untested

or Untested

Retention Tested

Determine Proportion Retained Proportion Retained Determine Proportion Retained Proportion Retained
1 - (Trmt Duration X Loss Ratio) 0.90 1 - (Trmt Duration X Loss Ratio) 0.90

v v v v

Determine Concentration Retained
App Rate X Proportion Retained

Determine Total Retained
Amt Applied X Proportion Retained

Determine Volume

10 feet Table 3 Table 4

8/8/94
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Methyl Bromide EVALUATING WORK SITE PLANS
Commodity Fumigation Aeration Zone Size

An aeration zone of 10 feet is required for enclosures with standard height stacks. Use the
following procedure for all other enclosures with and without stacks. This procedure will
calculate the required aeration zone for a single enclosure or an aggregate of enclosures.
Only those enclosures aerated within a 24-hour period need to be aggregated. Disregard all
enclosures with standard height stacks when performing these calculations.

1. Calculate the methyl bromide proportion retained
(1 — [work Site Plan C.16 x C.17])

If the treatment duration (C.16) exceeds 24 hours, use 24 hours for this calculation.

1 — [Duration (C.16) x Loss Ratio (C.17) 1* =
Proportion Retained *

*The loss ratio is determined from the DPR-approved retention test. If the enclosure(s) is not
retention tested, assume the proportion retained is 0.90.

For enclosures with minimum stacks calculate Step 2a, then proceed to Step 3.
For enclosures with no stacks calculate Steps 2b and 2c, then proceed to Step 3.
If both types of enclosures will be aerated within a 24-hour period, calculate 2a, 2b, and 2c.

2a. Calculate the Total Retained
(Work Site Plan C.15 x Step 1)

Total Applied (C.15) x Proportion Retained (Step 1)
Total Retained for This Enclosure pounds
Total Retained for All Enclosures Aerated Within 24 Hours pounds**

** Check C.20 and add the Total Retained for all enclosures aerated within a 24-hour period.

9/7/94 18
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Methyl Bromide EVALUATING WORK SITE PLANS
Commodity Fumigation Aeration Zone Size

2b. Calculate the Concentration Retained

(Work Site Plan C.12 x Step 1)

Check C.20 and if more than one enclosure will be aerated within 24 hours, use the highest
values stated in C.12 and Step 1.

Application Rate (C.12) x Proportion Retained (Step 1)
Concentration Retained pounds per 1000 cubic feet

2c. Calculate total volume aerated in a 24-hour period
(Work Site Plan C.13 x C.14)

Number of Fumigations (C.13) x Volume (C.14) =
Volume Aerated for This Enclosure cubic feet
Total Volume of All Enclosures Aerated cubic feet***

*** Check C.20 and add the volumes for all enclosures aerated within a 24-hour period.

3. For enclosures with minimum stacks, look up the required aeration zone in Table 3,
page 111 (using the total retained for all enclosures combined calculated in step 2a).

For enclosures with no stacks, look up the required aeration zone in Table 4, page 112
(using the concentration retained from step 2b and the total volume for all enclosures
combined in step 2c).

If a work site will be aerating both types of enclosures in a 24-hour period, choose the
largest of the two aeration zones. This aeration zone is required for each enclosure at the
work site.

4. Record the aeration zone requirements on the Final Permit Conditions-page 7.

The following information is required: aeration zone size, treatment duration, maximum
application rate, maximum volume, and list of other enclosures.

See page 99 of the Reference Manual for more information and examples for determining
aeration zone size.
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Methyl Bromide EVALUATING WORK SITE PLANS
Commodity Fumigation Buffer Zone Table Interpolation

The buffer zone distances do not increase in a linear fashion (doubling the volume does not
double the buffer zone). Therefore, linear interpolation will not give the exact buffer zone
distance required. However, the following simplified interpolation procedure will give a
close approximation for in-between values on the tables:

If one parameter value needs to be interpolated (Table 2, 3, or 4) use the following
procedure.

1. Calculate the exact buffer zone parameters: volume and concentration, or total retained.
Example: Table 2 - concentration lost 1.83, volume 80,000

2. Determine the closest parameter values. If equally spaced, use either value.
Example: Table 2 - concentration lost 1.8, volume 80,000

3. Look up buffer zone distance for the closest parameter values.
Example: Table 2 - 400 feet

4. Multiply the closest buffer zone distance by the exact parameter value and divide by the
closest parameter value.
Example: (400 x 1.83) +1.8 = 407 feet

If both parameter values need to be interpolated (Tables 2 or 4) use the following procedure.

1. Calculate the exact buffer zone parameters: volume and concentration.
Example: Table 4 - concentration retained 3.1, volume 27,000

2. Determine the closest parameter values. If equally spaced use either one.
Example: Table 4 - concentration retained 3.2, volume 25,000

3. Look up buffer zone distance for the closest parameter values.
Example: Table 4 - 520 feet

4. Multiply the closest buffer zone distance by the exact concentration and divide by the
closest concentration.
Example: (520 x 3.1) = 3.2 = 504 feet

5. Multiply the buffer zone distance determined in step 4 by the exact volume and divide by

the closest volume.
Example: (504 x 27,000) -+ 25,000 = 544 feet
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Methyl Bromide EVALUATING WORK SITE PLANS
Commodity Fumigation Buffer Zone Table Interpolation

For buffer zone calculations, the normal criterion for multiple fumigation enclosures to be
considered independent is for the enclosures to be located at different work sites (a work site
is defined as a single address). For example, two sea/land containers located at the same
address would need to be aggregated to determine the buffer zones; two containers located at
different addresses would not. This definition is easy to administer, but has technical
drawbacks. Under this definition two containers separated by 500 feet are aggregated if they
are at the same work site, but two containers separated by 50 feet are independent if they are
located at different work sites.

For situations where the normal criterion is undesirable, the following alternative criteria can
be used. Applications to more than one enclosure must be separated by a specified time or
distance in order to be considered independent for buffer zone calculations. SEPARATION
MUST BE FROM OTHER COMMODITY APPLICATIONS AS WELL AS ANY OTHER
METHYL BROMIDE APPLICATIONS, SUCH AS FIELD OR NURSERY
FUMIGATIONS. Applications (fumigation and aeration) must be separated by at least 24
hours or the distance determined below.

For individual enclosures greater than 20,000 cubic feet, the separation distance is 1300 feet.
For individual enclosures 20,000 cubic feet or less use the following procedure:

1. Compute the largest resident treatment zone for any individual enclosure.

2. Compute largest aeration zone for any individual enclosure.

3. Choose the larger of the two values and multiply by 3. This value or 1300 feet is
the separation distance, whichever is shorter.

The following special situation requires a separation of 30 feet: applications that do not
require an aeration zone AND volume does not exceed 3000 cubic feet AND application rate
does not exceed 2 Ibs/1000 cubic feet.

If these separation requirements cannot be met, the individual enclosures must be aggregated
to determine the buffer zone sizes.
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Methyl Bromide EVALUATING WORK SITE PLANS
Commodity Fumigation Other Specific Conditions

The standard answer to questions D.1 and D.2 is yes or "does not apply.” If either of these
questions are answered no, alternative conditions are necessary. For question D.3, only
enclosures with standard height stacks (types Al and B1) can aerate at any time. All other
enclosures must initiate aeration during daylight hours. Consult the Reference Manual for
possible alternative conditions. Check the appropriate boxes in the Final Permit Conditions.
If all alternatives have been exhausted, consult with DPR using the procedure given on page
1.

See the appropriate section of the Reference Manual for more information. The Quick
Reference Guide on page 2 gives specific references for each question in this section.
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REFERENCE MANUAL GENERAL CONDITIONS

Methyl Bromide

Condition 1:

Commodity Fumigation Maximum Application Rate

Condition 1

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

A maximum application rate of 8 pounds per 1000 cubic feet or the
rate specified by the label may be used, whichever is less.

Application rates greater than 8 pounds per 1000 cubic feet involve the
use of very high concentrations of methyl bromide. Even small flaws in
the introduction equipment or procedure may cause unacceptable
exposures.

The application rate should be clearly stated on the Work Site Plan.
NOTE: Users also cannot exceed the application rate and volume that
were used to determine the size of the buffer zone. See page 10 for

determining the size of the buffer zones.

DPR must be consulted before determining alternative conditions. See
page 7 for the procedure for requesting alternate conditions from DPR.
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Methyl Bromide

Condition 2:

Commodity Fumigation Total Methyl Bromide

Condition 2

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

The total amount of methyl bromide per work site must not exceed
1000 pounds in a 24-hour period.

The use of more than 1000 pounds of methyl bromide will require the
fumigation of a large area. Other types of fumigations in the vicinity,
such as soil or greenhouse, may alter the size of the buffer zones. In
addition, either a large number of small cylinders must be handled or a
few very large cylinders must be handled. Special precautions may be
necessary.

The total amount of methyl bromide that could be used in a 24-hour
period should be stated on the work site plan.

Example: A work site has three chambers, each requiring 400
pounds of methyl bromide for a single fumigation. No more than
two fumigations can be done at this work site in a single day without
exceeding the 1000 pound limit.

NOTE: Users also cannot exceed the application rate and volume that
were used to determine the size of the buffer zone. See page 10 for
determining the size of the buffer zones.

DPR must be consulted before determining alternative conditions. See
page 7 for the procedure for requesting alternate conditions from DPR.
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Methyl Bromide

Condition 3:

Commodity Fumigation Other Types of Applications

Condition 3

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

No other types of methyl bromide applications (e.g. field,
greenhouse, potting soil, structural) can occur at the work site for
the preceding 48 hours or the following 24 hours of a commodity
application. Other commodity fumigations can be conducted.

The calculation of the buffer zone sizes becomes very complex if there
is a mixture of fumigation types.

Any other type of fumigation at the work site other than a commodity
fumigation is prohibited. Other types of fumigations would also include
fumigations not covered by permit conditions, such as structural or tree
hole applications. If the other types of fumigations are very small it
may be possible to do them at the same time, but consult with DPR first.

There must be 48 hours between the end of the other application (e.g.
field, greenhouse) to the start of the commodity fumigation and 24
hours from the end of the commodity aeration to the start of the other
fumigation. NOTE: Applications do not end until aeration is completed.

Example: If a chamber fumigation is started on June 10 at 9:00 AM
and aeration is completed by June 11, 11:00 AM, a greenhouse
aeration must end by June 8, 9:00 AM and a potting soil fumigation
can start no sooner than June 12, 11:00 AM.

DPR must be consulted before determining alternative conditions. See
page 7 for the procedure for requesting alternate conditions from DPR.
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Methyl Bromide

Condition 4:

Commodity Fumigation Enclosed Areas

Condition 4

Reasoning

Procedure for
Determining
Compliance

8/8/94

The following types of fumigations are prohibited unless mitigation
options are identified in the Work Site Plan:
- those inside an enclosed area with people present

See page 31 for permit condition 4 pertaining to common walls.

An enclosed area does not allow the methyl bromide to dissipate;
concentrations can build up rapidly.

NOTE: If a standard height stack may be used to aerate an enclosure
within a secondary enclosed area, the standard height requirements may
need to be modified if the secondary enclosed area is very large.

The fumigation is prohibited if it is done in an enclosed area which has
a gas-confining roof and walls. Enclosures surrounded by mesh screen
or other porous barriers would not be considered an enclosed area.

This condition does not apply to partially enclosed areas. Partially
enclosed areas do not pose the same potential for exposure concerns as
enclosed areas. However, an exposure risk may still exist due to gas
confining physical conditions at the site. Partially enclosed areas should
be carefully evaluated for the extent of potential exposure. For
example, look at the number, size and location of the openings. Check
to see if the openings allow free flow of air. Compare the size of the
fumigation to the size of the secondary area. Observe the activities,
location and duration of work within the secondary area. An individual
site may need some ventilation, testing, or some other mitigation
measure (remember the four concepts) to insure an adequate margin of
safety. Some partially enclosed spaces may need to be considered
enclosed spaces for the purposes of the permit conditions.

Consult with DPR if a standard height stack will be used with a
secondary enclosed space. The standard height requirements may need
to be modified. See page 68 for normal standard height requirements.

Examples: A tarpaulin fumigation inside a warehouse with all doors
and windows closed is considered enclosed and is prohibited. A
warehouse with several roll-up doors kept open would be
considered partially enclosed.
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Methyl Bromide

Condition 4:

Commodity Fumigation Enclosed Areas

Possible
Alternative
Conditions

8/8/94

These alternatives will allow work to be conducted within the secondary
enclosed area. However, the buffer zone requirements still apply. See
page 79 for information on buffer zones. Work would only be allowed
in regions of the enclosed area that are outside of the buffer zones. See
accompanying diagram.

Warehouse

Buffer Zone )
People can work in

areas outside of the

People cannot work buffer zone

within the buffer zone

—_—

Chamber

Vacuum chamber - Since a vacuum chamber is under negative pressure,
methyl bromide cannot be released from any leaks. NOTE: buffer
zones still apply.

Application scheduled when workers not present - If nobody is in the
area, there is no hazard. No restrictions.

Respiratory Protection - Only self-contained breathing apparatuses are
approved protection for methyl bromide. This is generally not a viable
alternative when exposures will exceed a few minutes because of tank

duration.

25




REFERENCE MANUAL GENERAL CONDITIONS

Methyl Bromide Condition 4:
Commodity Fumigation Enclosed Areas
Possible Limited Access - Work within the secondary enclosed area is allowed
Alternative for up to one hour if the concentration within the enclosed area is less
Conditions than 5 ppm. Testing must be done using the procedure on page 27.

) ’ NOTE: buffer zones still apply.
continued

8/8/94

Mechanical Ventilation and Periodic Monitoring - Mechanical
ventilation must be adequate to maintain methyl bromide concentrations
at acceptable levels. Consultation with a ventilation engineer or a
certified industrial hygienist with ventilation training is recommended to
evaluate the adequacy of the ventilation system. In addition, periodic
monitoring with colorimetric detector tubes must be conducted as
specified in the procedure on page 27. NOTE: buffer zones still apply.

Mechanical Ventilation and Full-Shift Worker Monitoring - The work
site must be surveyed by a licensed ventilation engineer or a certified
industrial hygienist with training in ventilation to determine if the
ventilation system provides an adequate margin of safety to methyl
bromide air concentrations.

In addition, Full-Shift Worker Monitoring must be conducted at least
one time. A monitoring plan must be developed in consultation with the
DPR-Worker Health and Safety Branch or a certified industrial
hygienist. This monitoring must use a sampling and analytical method
that is capable of measuring less than 0.3 ppm as an 8-hour time-
weighted average air concentration value (colorimetric detector tubes
cannot be used). DPR must review and approve the monitoring results.
If the approved monitoring data show the work site levels are below 0.3
ppm (half of the 0.6 ppm target value), no further testing is necessary,
unless fumigation scenario conditions change.

NOTE: buffer zones still apply.
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Commodity Fumigation

GENERAL CONDITIONS

Test Procedure For:
Enclosed Areas

Equipment:

1. Self-Contained Breathing Apparatus (SCBA)

2. Colorimetric Detector Tubes - These are tubes (approximately 1/4 X 6 inches) which
produce a color change when methyl bromide is present. The length of this color change
indicates the methyl bromide concentration. A specific pump must be used with these tubes;
both must be purchased from the same manufacturer. The detection limit of these tubes
varies with manufacturer and model. Select the tube model which best fits your needs.

The choice of detector tube is in part determined by the duration of exposure. If short term
access (less than 1 hour) is necessary, a detector tube that measures to 5 ppm would be
adequate. To determine entry for longer times or to document that control methods are
adequate, a detector tube that measures to a lower detection limit would be appropriate.

Manufacturer

Model Number

Measurement Range

Comments

National Draeger
(412) 787-8383

Sensidyne
(800) 451-9444

Matheson-
Kitagawa

(510) 793-2559
(714) 987-4611

MSA
(800) MSA-2222

Methyl Bromide 5/b

5/b with Activation Tube

Methyl Bromide 0.5/a

Methyl Bromide 3/a

Methyl Bromide No. 136

Methyl Bromide
No. 136LA

Methyl Bromide
8014-157SB

Methyl Bromide
8014-157SC

Methyl Bromide
P/N 462135

510 50 ppm
0.8 to 8 ppm
0.5to0 5 ppm
310 35 ppm

2 to 10 ppm (0.5 ppm
detection limit)

1to 18 ppm (0.2 ppm
detection limit)
2.510 80 ppm

0.5t0 10 ppm

2.510 90 ppm

one tube, 5 strokes
two tubes, 30 strokes
one tube, 5 strokes
two tubes, 5 strokes

two tubes, 4 strokes

two tubes, 2 strokes

two tubes, 1 stroke

two tubes, 1 stroke

two tubes, 4 strokes

8/8/94
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Methyl Bromide Test Procedure For:
Commodity Fumigation Enclosed Areas
Procedure:

1. Safety: If more than 2 hours has elapsed since the last test, SCBA must be worn or
testing must be done remotely.

2. Test Location: Tests must be made of the air in the working area where concentrations
will be highest. This location will depend on the proximity to the fumigation enclosure and
ventilation patterns within the secondary enclosed area. If this location is not known or
changes over time, several locations need to be tested.

3. Test Frequency: The first test must be performed before initial entry during each
workshift. Additional tests are required if the work time within the enclosed area is greater
than 2 hours. Tests must be made according to the schedule below.

4. Restrictions on Work Time: The results of the monitoring are used to determine the
length of time work is allowed within the enclosed area. Work time is cumulative time spent
within the enclosed area. This does not include time spent outside the enclosed area. Use
the following work and testing schedule for each workshift. If any subsequent tests show
higher concentrations than the initial test, the work schedule must be adjusted accordingly.

Work Time Maximum
Restriction Level Allowed Colorimetric Tube
(per 24 hours) Per Test Detection Limit Tests Required
1 hour 5 ppm 5 ppm or less initial test
2 hours 3 ppm 3 ppm or less initial test
4 hours 1 ppm 1 ppm or less initial test, repeat at 2 hrs
8 hours ND* 0.5 ppmorless initial test, repeat every 2 hrs

*ND - no detectable amount

Example: If an initial test shows no detectable methyl bromide with a 0.5 ppm
detection limit, 8 hours of work can be planned. However, if the second test two
hours later shows 1 ppm, work can only be conducted for an additional two hours
within the enclosed area (4 hours total work time).
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Methyl Bromide Test Procedure For:
Commodity Fumigation Enclosed Areas

5. Test Duration: Testing and work time restrictions continue until the end of the
treatment period and testing shows no detectable levels. During aeration, methyl bromide
must be released outside of the enclosed area or the enclosed area cannot be occupied.
Testing may be discontinued if no further work is required within the enclosed area.

6. Documentation: Record the test information on the accompanying form, or other
substitute.

7. Testing History: In order to terminate periodic monitoring, this procedure must be
repeated under worst-case scenario conditions (i.e. with the largest possible amount of
fumigated commodity and maximum dosage used) to establish that the ventilation is
completely effective. Once a documented testing history is established and fumigation
conditions are not changed (i.e. increased dosage, change in commodity fumigated, increased
fumigated volume), the testing can be discontinued. It will require data from 5 - 50
workshifts to establish a testing history, depending on the work time desired, the
concentration detected, the variation in concentration and the detection limit of the
colorimetric tube. A fewer number of tests would be required if a short work time is needed,
or a low concentration is detected, or the concentration variation is low, or the detection limit
is low. Testing history must be reviewed by DPR prior to discontinuing testing. The testing
history must be reestablished annually.

8/8/94
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Test Results For:
Secondary Enclosed Areas

Fumigation Site:

Address:

Type of Colorimetric Detector Tube:

Secondary Area Identification:

Date/Time of Test

Person Testing

Colorimetric Tube Sampling Location

Commodity Fumigated

Amount of Commaodity Fumigated

Application Rate

Volume Fumigated

Commodity Container/Packaging

Type of Fumigation Enclosure

Location of Fumigation Enclosure

Date/Time of Start of Fumigation

Date/Time of Start of Aeration

Colorimetric Tube Reading

Colorimetric Tube Detection Limit

Comments

8/8/94
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Methyl Bromide Condition 4:
Commodity Fumigation Common Walls
Condition 4 The following types of fumigations are prohibited unless mitigation

options are identified in the Work Site Plan:
- enclosures which share a common wall with another
enclosed area with people present

See page 24 for permit condition 4 pertaining to secondary enclosed
spaces.

Reasoning The fumigation enclosure can leak methyl bromide into the adjacent
building. An enclosed area does not allow the methyl bromide to
dissipate; concentrations can build up rapidly.

Procedure for The fumigation is prohibited if the fumigation enclosure shares a
Determining common wall with an enclosed area that has people in it. If the adjacent
Compliance building has no people present, the fumigation enclosure can be used.

This condition does not apply if a common wall is shared with a
partially enclosed area. Partially enclosed areas do not pose the same
potential for exposure concerns as enclosed areas. However, an
exposure risk may still exist due to gas confining physical conditions at
the site. Partially enclosed areas should be carefully evaluated for the
extent of potential exposure. An individual site may need some
ventilation, testing, or some other mitigation measure to insure an
adequate margin of safety. Some partially enclosed spaces may need to
be considered enclosed spaces for the purposes of the permit conditions.

Examples: Using a chamber which shares a wall with an office is
prohibited. Using a chamber which shares a wall with a warehouse
where other people work is prohibited. If several roll-up doors are
kept open, the warehouse would be considered partially enclosed.

Possible These alternatives will allow work to be conducted within the adjacent

Alternative enclosed area. However, the buffer zone requirements still apply. See

Conditions page 7_9 for information on buffer zones. V\_/ork would only be allowed
in regions of the enclosed area that are outside of the buffer zones. See
diagram on page 25.
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Methyl Bromide Condition 4:

Commodity Fumigation Common Walls

Possible Pressure Tested Enclosure - Pressure tested enclosures leak a minimal
Alternative amount of methyl bromide. NOTE: buffer zones still apply.
Con(_:iltlons, Application Scheduled When Workers Not Present - If nobody is in the
continued

area, there is no hazard. No additional restrictions.

Respiratory Protection - Only self-contained breathing apparatuses are
approved protection for methyl bromide. This is generally not a viable
alternative when exposures will exceed a few minutes because of tank

duration.

Limited Access - Work within the adjacent enclosed area is allowed for
up to one hour if the concentration within the enclosed area is less than
5 ppm. Testing must be done using the procedure on page 25. NOTE:

buffer zones still apply.

Mechanical Ventilation and Periodic Monitoring - Mechanical
ventilation must be adequate to maintain methyl bromide concentrations
at acceptable levels. Consultation with a ventilation engineer or a
certified industrial hygienist with ventilation training is recommended to
evaluate the adequacy of the ventilation system. In addition, periodic
monitoring with colorimetric detector tubes must be conducted as
specified in the procedure on page 27. NOTE: buffer zones still apply.

Mechanical Ventilation and Full-Shift Worker Monitoring - The work
site must be surveyed by a licensed ventilation engineer or a certified
industrial hygienist with training in ventilation to determine if the
ventilation system provides an adequate margin of safety to methyl
bromide air concentrations.

In addition, Full-Shift Worker Monitoring must be conducted at least
one time. A monitoring plan must be developed in consultation with the
DPR-Worker Health and Safety Branch or a certified industrial
hygienist. This monitoring must use a sampling and analytical method
that is capable of measuring less than 0.3 ppm as an 8-hour time-
weighted average air concentration value (colorimetric detector tubes
cannot be used). DPR must review and approve the monitoring results.
If the approved monitoring data show the work site levels are below 0.3
ppm (half of the 0.6 ppm target value), no further testing is necessary.

NOTE: buffer zones still apply.
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Methyl Bromide

Condition 5:

Commodity Fumigation Outside Introduction

Condition 5

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

Application from outside the enclosure through a closed system is
required. Releasing methyl bromide from inside the enclosure is
prohibited unless mitigation options are identified in the Work Site
Plan.

Releasing methyl bromide from inside the fumigated enclosure requires
work in an atmosphere containing potentially lethal concentrations of
methyl bromide. Special precautions must be taken.

The methyl bromide cylinders must be outdoors. Plumbing lines must
be used to deliver the methyl bromide from the cylinders to inside the
enclosure. The plumbing lines must be gas-tight and the enclosure
sealed before introduction of the methyl bromide.

Example: A warehouse or other building cannot be fumigated by
placing and opening methyl bromide cylinders from the inside.

A written plan must describe how the enclosure will be fumigated and
aerated, and safety precautions must include all of the following:

- Two person teams must be used to open cylinders, and

- The applicators must be able to communicate at all times with
a person outside, and

- Self-contained breathing apparatus must be used during
fumigation and aeration.
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Methyl Bromide

Condition 6:

Commodity Fumigation Gas-tight Fumig_]ant Lines

Condition 6

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

All fumigant lines must be gas-tight. Fumigant lines, valves,
fittings, etc. which are routinely adjusted or changed must be
checked for leaks after each adjustment.

Even small leaks in the fumigation plumbing system can cause very
high air concentrations of methyl bromide in the immediate vicinity.

Lines that will contain methyl bromide can be leak-checked by several
methods. Assuming all plumbing connections are tight, lines can be
checked with pressure or by monitoring for leaks with a detector. For
pressurization, compressed air or nitrogen can be admitted to the system
to the anticipated fumigation pressure and the pressure monitored over
time with a pressure gauge. Any loss in pressure indicates a leak which
can be located with a soap solution or other type of leak detector. If the
pressure holds, the lines would be considered leak-checked and the
fumigation would proceed. A less desirable method would involve
pressurization with the fumigant while watching pressure or "sniffing"
suspect places with a Halide torch or electronic leak detector sensitive
to methyl bromide or "halogen-containing materials."

Examples: When changing methyl bromide cylinders, the
connection between the introduction line and the cylinder must be
checked for leaks. The cylinder valve must be checked for leaks
after opening.

None
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Methyl Bromide

Condition 7:

Commodity Fumigation Test Equipment Seals

Condition 7

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

The enclosure must be sealed where instrument sampling lines pass
through enclosure walls.

Any leaks in the fumigation enclosure can cause very high air
concentrations in the immediate vicinity.

The holes or ports in the enclosure wall must be sealed with some sort
of caulking material. The seal should be checked for leaks.

None
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Methyl Bromide

Condition 8:

Commodity Fumigation Test Equipment Exhaust

Condition 8

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

Exhaust from sampling equipment must be vented away from
people and to outside air or back into the enclosure.

The Fumiscope does not destroy or filter out methyl bromide. The
Fumiscope exhaust has the same concentration as the space under
fumigation; this is normally several thousand parts per million. No
person should be near this exhaust.

Tygon™, Teflon™ or some other type of tubing must be used to direct
the Fumiscope exhaust away from all persons and preferably back into
the enclosure. If the exhaust is vented to outside air, it must be vented
outside the control room.

None
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Methyl Bromide Condition 9:
Commodity Fumigation Fumig_]ant Line Purge
Condition 9 When introducing methyl bromide from an enclosed control room,

applicators must use nitrogen gas or compressed air to purge
fumigant lines prior to changing cylinders.

Reasoning Purging is necessary to prevent the methyl bromide within the lines
from escaping into the control room air. The enclosed space of a
control room can trap high concentrations of methyl bromide. Extra
precautions must be taken to prevent leaks.

Procedure for This condition only pertains to enclosed control rooms. If introduction
Determining is conducted in a pa_rtially e_ncloseq area, the space is not considered a
Compliance control room and th|§ perr_nlt condition does_n(_)t apply._ Howeve_r: an

exposure risk may still exist due to gas confining physical conditions
within the area. The site should be carefully evaluated for the extent of
potential exposure. An individual site may need some ventilation
and/or testing to insure an adequate margin of safety.

The lines can be purged by plumbing a source of compressed air or
nitrogen into the fumigant delivery lines through a "T" fitting, usually
placed near the methyl bromide supply cylinder. Before breaking any
fitting connections, the source of methyl bromide is turned off and the
lines are then purged by filling them with the compressed air or
nitrogen.

Example: The changing of methyl bromide supply cylinder would
require that a connection be broken to replace the spent cylinder
with a full one.

Possible Vacuum Chambers - Provided there is negative pressure throughout the
Alternative system, the vacuum of a vacuum chamber would substitute for the line

Conditions purge.

Respiratory Protection - Only self-contained breathing apparatuses are
approved protection for methyl bromide.

Leak-proof Connections - Valves or other mechanisms which prevent
leaks and release of methyl bromide when changing cylinders.
Example: a valve at the disconnect point.
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Methyl Bromide

Condition 10:

Commodity Fumigation Control Room Ventilation

Condition 10

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

Enclosed control rooms must be mechanically ventilated during the
fumigation if workers are present.

The enclosed space of a control room can trap high concentrations of
methyl bromide; extra precautions must be taken to prevent leaks of
methyl bromide within this space.

There must be a fan or some other mechanical system to bring fresh air
into or exhaust out of an enclosed control room when it is in use.
Ventilation which provides at least 6 air changes per hour is
recommended, but not required. Mechanical ventilation is not
necessary when no fumigations are in progress or no people are in the
control room.

If introduction is conducted in a partially enclosed area, the space is not
considered a control room and this permit condition does not apply.
However, an exposure risk may still exist due to gas confining physical
conditions within the area. The site should be carefully evaluated for
the extent of potential exposure. An individual site may need some
ventilation and/or testing to insure an adequate margin of safety.

Examples: A room with 4 impermeable walls and a roof would be
considered a control room. If the only opening is an open door, this
would still be considered an enclosed control room. An
introduction area cordoned off by mesh screen, chain-link fencing
or 3 walls would be considered partially enclosed and not a control
room.

Respiratory Protection - Only self-contained breathing apparatuses are
approved protection for methyl bromide.
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Methyl Bromide

Condition 11:

Commodity Fumigation Control Room Storage

Condition 11

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

Methyl bromide cylinders must not be stored inside enclosed
control rooms.

The enclosed space of a control room can trap high concentrations of
methyl bromide; extra precautions must be taken to prevent leaks of
methyl bromide within this space.

Cylinders must not be stored within the control room, even if the room
is used only for storage and introduction of methyl bromide. Cylinders
should only be in the control room during introduction.

If cylinders are stored in a partially enclosed area, the space is not
considered a control room and this permit condition does not apply.
However, an exposure risk may still exist due to gas confining physical
conditions within the area. The site should be carefully evaluated for
the extent of potential exposure. Storage may still need to be
prohibited.

Examples: A room with 4 impermeable walls and a roof would be
considered a control room. If the only opening is an open door, this
would still be considered an enclosed control room. An
introduction area cordoned off by mesh screen, chain-link fencing
or 3 walls would be considered partially enclosed and not a control
room.

None
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Methyl Bromide Condition 12:
Commodity Fumigation Aeration Initiation
Condition 12 Persons who initiate aeration by manually breaking a seal must

wear a self-contained breathing apparatus (SCBA). Exception:
enclosures for which aeration is initiated remotely, such as
chambers.

Reasoning The methyl bromide concentration within the enclosure is normally
several thousand ppm when aeration is initiated. When workers must be
close to the enclosure to initiate aeration, high exposure for a short
duration is possible.

Procedure for SCBA must be worn in the immediate vicinity of the enclosure when
Determining ge'ra_ltion i_s initiated. SCBA must be worn even 'if aeration can be
Compliance initiated in a few seconds. After aeration is initiated and the worker

moves away from the enclosure, the SCBA may be removed. If a
worker is not near the open enclosure at the time of initiation, SCBA is
not required.

Examples: SCBA must be worn when removing tarps from a
tarpaulin fumigation, or opening the doors of a sea/land container,
or opening the doors of a fumigated warehouse.

SCBA is not required to turn on the exhaust fan of a chamber.
However, if the chamber is partially opened for make-up air, the
enclosure must be opened and the fan started simultaneously.

Possible Remote Aeration - If aeration can be initiated remotely, SCBA is not

Alternative required. The person who initiates aeration must be at least 30 feet

Conditions upwind from the enclosure. Example: use a rope to open a sea/land
container.
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Methyl Bromide

Condition 13:

Commodity Fumigation Aeration During Daylig_;]ht

Condition 13

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

Aeration must be initiated during daylight hours. Exception:
Enclosures which aerate using an exhaust stack meeting the
standard height requirements may exhaust at any time.

The less stable atmosphere during daylight hours dilutes and dissipates
the methyl bromide much more rapidly relative to more stable nighttime
conditions. The aeration zone sizes have been calculated assuming
these daylight conditions. The "standard height" table has been
calculated assuming more stable nighttime conditions.

Aeration must be started during daylight hours, between one hour after
sunrise and one hour before sundown. The great majority of the methyl
bromide released during aeration is released during the first few
minutes. This period must occur during daylight. The latter stages of
aeration can occur at night.

Example: If aeration takes a total of 24 hours, only the first hour
must be during daylight hours.

Nighttime Aeration - The aeration zone sizes can be calculated for
nighttime release, but they would be much larger than the comparable
daylight aeration zones, probably two to four times larger. Contact the
Environmental Monitoring Branch for assistance.
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Methyl Bromide

Condition 14:

Commodity Fumigation Minimum Aeration Times

Condition 14

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

11/21/94

Enclosures must be aerated for the following minimum duration:
a. 4 hours if mechanically ventilated using fans, or
b. 12 hours if passively ventilated

NOTE: This condition pertains to aeration of the fumigation enclosure,
not aeration of areas where commodities are stored, except when they
are the same.

Methyl bromide absorbed within the commodity can continue to off-gas
for a long time. The rate of off-gassing depends on how tightly methyl
bromide binds to the commaodity. The amount of air which passes
through the enclosure has a minimal effect on the rate of off-gassing.

The minimum time periods for aerating enclosures are measured from
the start of aeration to the end of aeration. The commodity cannot be
moved from the enclosure during this period. People may not enter the
enclosure without respiratory protection during this period.

Vacuum Chambers - Vacuum chambers accelerate the rate of desorption
of the methyl bromide. At least 4 air washes must be done before the
commodity can be moved from the chamber.

Aeration Outside of Fumigation Enclosure - Fumigated commodity may
be removed from the fumigation enclosure as soon as the concentration
of methyl bromide in the air spaces between the stacked commodity is
less than 5 ppm (Permit Condition 15 is fulfilled) and at least ten air
changes have been completed. However, the minimum aeration time (4
or 12 hours) must be provided before people handle (process, package)
the treated commodity. In other words, the minimum aeration time
must be provided before people can handle the treated commodity. The
aeration can occur within the enclosure, storage area or some other
holding area.

The aeration required outside of the enclosure can be prorated if the
method of aeration is changed. For example, if two hours of mechanical
aeration is completed before the commodity is removed from the
enclosure, one-half of the required aeration has been achieved.
Therefore, six hours of passive aeration outside of the enclosure is still
required (the second half of the required aeration).
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Methyl Bromide
Commodity Fumigation

GENERAL CONDITIONS

Condition 14:
Minimum Aeration Times

Possible Monitoring - Various types of monitoring may indicate that the
Alternative minimum aeration times can be reduced. This may involve testing the
Conditions rate of desorption for a specific commodity or monitoring workers with

continued

charcoal tubes (or some other sensitive method). This type of
monitoring cannot be done with colorimetric detector tubes. Contact

the Worker Health and Safety Branch for assistance.

11/21/94
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REFERENCE MANUAL GENERAL CONDITIONS

Methyl Bromide

Condition 15:

Commodity Fumigation Testing for Aeration Completeness

Condition 15

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

The concentration of methyl bromide in the air spaces between the
stacked commodity must be less than 5 ppm before the commodity
can be moved from the enclosure. Testing of this air space must be
done according to approved procedures.

NOTE: This condition pertains to aeration within the fumigation
enclosure, not aeration of areas where commodities are stored, except
when they are the same.

This is a label requirement. This condition will insure that the testing is
done in an appropriate manner.

See the following section. No test is required if the enclosure is moved
from the work site prior to the start of aeration (labels prohibit
movement in most circumstances).

Example: See the following section.

None, although a testing history of no detectable methyl bromide can be
used to request that testing be discontinued. See page 46 for details.
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Methyl Bromide

Commodity Fumigation

GENERAL CONDITIONS

Test Procedure For:
Completeness of Aeration

The following procedure can be used to determine if the aeration period has been sufficient
to allow movement of a treated commodity. This determination is based on measuring the
amount of residual methyl bromide within the air space of the treated commodity. This is the
same method used by the USDA to determine whether a treated commodity can be released
or should have additional aeration.

Equipment:

1. Self-Contained Breathing Apparatus (SCBA)

2. Colorimetric Detector Tubes - These are tubes (approximately 1/4 X 6 inches) which
produce a color change when methyl bromide is present. The length of this color change
indicates the methyl bromide concentration. A specific pump must be used with these tubes;
both tubes and pump must be purchased from the same manufacturer. The detection limit
varies with manufacturer and model. Select the tube model which best fits your needs.

Manufacturer

Model Number

Measurement Range

Comments

National Draeger
(412) 787-8383

Sensidyne
(800) 451-9444

Matheson-
Kitagawa

(510) 793-2559
(714) 987-4611

MSA
(800) MSA-2222

Methyl Bromide 5/b

5/b with Activation Tube

Methyl Bromide 0.5/a

Methyl Bromide 3/a

Methyl Bromide No. 136

Methyl Bromide
No. 136LA

Methyl Bromide
8014-157SB

Methyl Bromide
8014-157SC

Methyl Bromide
P/N 462135

510 50 ppm
0.8 to 8 ppm
0.5to 5 ppm
3to 35 ppm

2 to 10 ppm (0.5 ppm
detection limit)

1to 18 ppm (0.2 ppm
detection limit)
2.510 80 ppm

0.51to 10 ppm

2.510 90 ppm

one tube, 5 strokes
two tubes, 30 strokes
one tube, 5 strokes
two tubes, 5 strokes

two tubes, 4 strokes

two tubes, 2 strokes

two tubes, 1 stroke

two tubes, 1 stroke

two tubes, 4 strokes

8/8/94
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Methyl Bromide Test Procedure For:
Commodity Fumigation Completeness of Aeration
Procedure:

1. Don the SCBA equipment.
2. Turn-off the ventilation equipment of the fumigation enclosure.

3a. Commodity in Bins - Insert detector tube into the air space of the bulk of treated
commodity. Test at a minimum of two locations.

3b. Commodity in Boxes/Cartons - Obtain detector tube measurements within the
commodity by sampling at a height of four feet from the floor and 12 inches inside the air
space of the treated commaodity stack, between the boxes or cartons. Test at a minimum of
two locations.

3c. Commodities in Bulk - For large confinements where access is limited, test the air within
the exhaust duct to determine completeness of aeration.

4. If all test readings show the concentration is less than 5 ppm, the commodity may be
released from the fumigation area for further processing, provided the minimum aeration
time specified in the permit conditions is met.

5. Record the test information on the accompanying form, or substitute.

In order to discontinue routine testing, this procedure must be repeated under worst-case
scenario conditions (i.e. with the largest possible amount of fumigated commodity and
maximum dosage used) to establish that the aeration procedure is completely effective. Once
a documented testing history is established and fumigation conditions are not changed (i.e.
increased dosage, change in commodity fumigated, increased fumigated volume), the testing
can be discontinued. It will require 5 - 25 tests to establish a testing history, depending on
the concentration detected, the variation in concentration and the detection limit of the
colorimetric tube. A fewer number of tests would be required if a short work time is needed,
or a low concentration is detected, or the concentration variation is low, or the detection limit
is low. Testing history must be reviewed by DPR prior to discontinuing testing. The testing
history must be reestablished annually.

8/8/94
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Test Results For:
Completeness of Aeration

Fumigation Site:

Address:

Type of Colorimetric Detector Tube:

Enclosure Identification:

Date/Time of Test

Person Testing

Colorimetric Tube Sampling Location

Commodity Fumigated

Amount of Commaodity Fumigated

Application Rate

Volume Fumigated

Commodity Container/Packaging

Date/Time of Start of Fumigation

Date/Time of Start of Aeration

Colorimetric Tube Reading

Colorimetric Tube Detection Limit

Comments

8/8/94
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REFERENCE MANUAL GENERAL CONDITIONS

Methyl Bromide

Condition 16:

Commodity Fumigation Enclosed Storage Areas

Condition 16

Reasoning

Procedure for
Determining
Compliance

Procedure for
Determining
Compliance,
continued

8/8/94

Methyl bromide concentrations in enclosed areas (i.e. buildings,
warehouses, silos, etc.) where fumigated commodities are stored
must be less than 5 ppm before persons may enter. Testing of the
air concentration must be done according to approved procedures.
No individual may be inside the enclosed area for more than one
hour in a 24-hour period.

NOTE: This condition pertains to areas where commaodities are stored,
not the fumigation enclosure, except when they are the same.

Enclosed storage areas can have high concentrations if methyl bromide
continues to off-gas from the treated commodity. High concentrations
in the storage area may result even if the commodity is aerated below 5
ppm in the fumigation enclosure. Off-gassing can be slow and high
concentrations may not build up for several hours or several days. It is
also possible that the load from one fumigation will not cause a
problem, but the storage of several loads will produce unacceptable
concentrations of methyl bromide.

See following section for test procedure. Testing is not necessary under
the following circumstances:
if no one is working within the storage area, or
no commaodity is fumigated, or
the commodity is not stored at the work site (a statement indicating
that the commodity has been fumigated with methyl bromide should
accompany the commodity if it will be stored within an enclosed
area at another site)

This condition applies if an enclosed area is used for storage as a
secondary function. Even if the majority of a building is devoted to
processing, packaging or some other function if it is also used for
storage of treated commodity this condition applies. This condition
does not apply to areas that are used solely for processing or other
enclosed areas where treated commodity may be handled. However, an
exposure risk may still exist under some circumstances. For example, if
treated commaodity is not stored, but sent immediately to an enclosed
processing area. Also, if a large amount of treated commodity is being
handled within a small, enclosed area. Also, if the processing area is
poorly ventilated. Some processing areas may need to be considered as
enclosed storage areas for the purposes of the permit conditions.
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Methyl Bromide

Condition 16:

Commodity Fumigation Enclosed Storage Areas

Possible
Alternative
Conditions

8/8/94

This condition does not apply to partially enclosed storage areas.
Partially enclosed areas do not pose the same potential for exposure
concerns as enclosed areas. However, an exposure risk may still exist
due to gas confining physical conditions at the site. Partially enclosed
areas should be carefully evaluated for the extent of potential exposure.
For example, look at the number, size and location of the openings.
Check to see if the openings allow free flow of air. Compare the
amount of treated commodity to the size of the storage area. Observe
the activities, location and duration of work within the storage area. An
individual site may need some ventilation, testing, or some other
mitigation measure (remember the four concepts) to insure an adequate
margin of safety. Some partially enclosed spaces may need to be
considered enclosed spaces for the purposes of the permit conditions.

Examples: If the commodity is stored in a silo or bin where no one
works, no testing is necessary. If a facility such as a food
processing plant contains no fumigated commodity, no testing is
necessary. If a sea/land container is fumigated and then shipped off
the work site, no testing is required. If the commodity is stored
underneath a roof, but has no confining walls, testing is not
necessary.

The work time restrictions are cumulative time spent within the
enclosed area. This does not include time spent outside the enclosed
area. There are no restrictions on time spent outside of the enclosed
area.

Respiratory Protection - Only self-contained breathing apparatuses are
approved protection for methyl bromide. This is generally not a viable
alternative when exposures will exceed a few minutes because of tank
duration.

Mechanical Ventilation and Periodic Monitoring - Mechanical
ventilation must be adequate to maintain methyl bromide concentrations
at acceptable levels. Consultation with a ventilation engineer or a
certified industrial hygienist with ventilation training is recommended to
evaluate the adequacy of the ventilation system. In addition, periodic
monitoring with colorimetric detector tubes must be conducted as
specified in the procedure on page 52.
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Methyl Bromide

Condition 16:

Commodity Fumigation Enclosed Storage Areas

8/8/94

Mechanical Ventilation and Full-Shift Worker Monitoring - The work
site must be surveyed by a licensed ventilation engineer or a certified
industrial hygienist with training in ventilation to determine if the
ventilation system provides an adequate margin of safety to methyl
bromide air concentrations.

In addition, Full-Shift Worker Monitoring must be conducted at least
one time. A monitoring plan must be developed in consultation with the
DPR-Worker Health and Safety Branch or a certified industrial
hygienist. This monitoring must use a sampling and analytical method
that is capable of measuring less than 0.3 ppm as an 8-hour time-
weighted average air concentration value (colorimetric detector tubes
cannot be used). DPR must review and approve the monitoring results.
If the approved monitoring data show the work site levels are below 0.3
ppm (half of the 0.6 ppm target value), no further testing is necessary.
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Methyl Bromide

Commodity Fumigation

GENERAL CONDITIONS

Test Procedure For:
Enclosed Storage Areas

Equipment:

1. Self-Contained Breathing Apparatus (SCBA)

2. Colorimetric Detector Tubes - These are tubes (approximately 1/4 X 6 inches) which
produce a color change when methyl bromide is present. The length of this color change
indicates the methyl bromide concentration. A specific pump must be used with these tubes;
both tubes and pump must be purchased from the same manufacturer. The detection limit
varies with manufacturer and model. Select the tube model which best fits your needs.

The choice of detector tube is in part determined by the duration of exposure. If short term
access (less than 1 hour) is necessary, a detector tube that measures to 5 ppm would be
adequate. To determine entry for longer times or to document that control methods are
adequate, a detector tube that measures to a lower detection limit would be appropriate.

Manufacturer

Model Number

Measurement Range

Comments

National Draeger
(412) 787-8383

Sensidyne
(800) 451-9444

Matheson-
Kitagawa

(510) 793-2559
(714) 987-4611

MSA
(800) MSA-2222

Methyl Bromide 5/b

5/b with Activation Tube

Methyl Bromide 0.5/a

Methyl Bromide 3/a

Methyl Bromide No. 136

Methyl Bromide
No. 136LA

Methyl Bromide
8014-157SB

Methyl Bromide
8014-157SC

Methyl Bromide
P/N 462135

510 50 ppm
0.8 to 8 ppm
0.5to0 5 ppm
310 35 ppm

2 to 10 ppm (0.5 ppm
detection limit)

1to 18 ppm (0.2 ppm
detection limit)
2.510 80 ppm

0.5t0 10 ppm

2.510 90 ppm

one tube, 5 strokes
two tubes, 30 strokes
one tube, 5 strokes
two tubes, 5 strokes

two tubes, 4 strokes

two tubes, 2 strokes

two tubes, 1 stroke

two tubes, 1 stroke

two tubes, 4 strokes

8/8/94
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Methyl Bromide Test Procedure For:
Commodity Fumigation Enclosed Storage Areas
Procedure:

1. Safety: If more than 2 hours has elapsed since the last test, SCBA must be worn or
testing must be done remotely.

2. Test Location: Tests must be made of the air in the working area where concentrations
will be highest. This location will depend on the proximity to the treated commodity,
elapsed time since the commodity was treated and ventilation patterns within the storage
area. If this location is not known or changes with time, several locations need to be tested.

3. Test Frequency: The first test must be performed before initial entry during each
workshift. Additional tests are required if the work time within the enclosed area is greater
than 2 hours. Tests must be made according to the schedule below.

4. Restrictions on Work Time: The results of the monitoring are used to determine the
length of time work is allowed within the enclosed area. Work time is cumulative time spent
within the enclosed area. This does not include time spent outside the enclosed area. Use
the following work and testing schedule for each workshift. If any subsequent tests show
higher concentrations than the initial test, the work schedule must be adjusted accordingly.

Work Time Maximum
Restriction Level Allowed Colorimetric Tube
(per 24 hours) Per Test Detection Limit Tests Required
1 hour 5 ppm 5 ppm or less initial test
2 hours 3 ppm 3 ppm or less initial test
4 hours 1 ppm 1 ppm or less initial test, repeat at 2 hrs
8 hours ND* 0.5 ppmor less initial test, repeat every 2 hrs

*ND - no detectable amount

Example: If an initial test shows no detectable methyl bromide with a 0.5 ppm
detection limit, 8 hours of work can be planned. However, if the second test two
hours later shows 1 ppm, work can only be conducted for an additional two hours
within the enclosed area (4 hours total work time).
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Methyl Bromide Test Procedure For:
Commodity Fumigation Enclosed Storage Areas

5. Test Duration: If no additional treated commodity is added to the storage area and
testing shows no detectable methyl bromide for three consecutive days, testing may be
discontinued and work time restrictions lifted until new commodity is added. Testing may be
discontinued if no further work is required within the enclosed area.

6. Documentation: Record the test information on the accompanying form, or other
substitute.

7. Testing History: In order to terminate periodic monitoring, this procedure must be
repeated under worst-case scenario conditions (i.e. with the largest possible amount of
fumigated commodity and maximum dosage used) to establish that ventilation is completely
effective. Once a documented testing history is established and fumigation conditions are
not changed (i.e. increased dosage, change in commodity fumigated, increased fumigated
volume), the testing can be discontinued. It will require data from 5 - 50 workshifts to
establish a testing history, depending on the work time desired, the concentration detected,
the variation in concentration and the detection limit of the colorimetric tube. A fewer
number of tests would be required if a short work time is needed, or a low concentration is
detected, or the concentration variation is low, or the detection limit is low. Testing history
must be reviewed by DPR prior to discontinuing testing. The testing history must be
reestablished annually.

8/8/94
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Test Results For:
Enclosed Storage Areas

Fumigation Site:

Address:

Type of Colorimetric Detector Tube:

Storage Area ldentification:

Date/Time of Test

Person Testing

Colorimetric Tube Sampling Location

Commodity Fumigated and Stored

Amount of Fumigated Commodity in Storage

Application Rate

Commodity Container/Packaging

Date/Time Last Fumigated Load Stored

Colorimetric Tube Reading

Colorimetric Tube Detection Limit

Comments

8/8/94
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Methyl Bromide

Condition 17:

Commodity Fumigation Work Site Plan

Condition 17

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

The enclosure operator and/or pest control business must complete
or revise a Work Site Plan before receiving a permit. A completed
Work Site Plan must be submitted to the County Agricultural
Commissioner for evaluation before a Restricted Materials Permit
will be approved.

Specific information about each work site and each fumigation
enclosure is needed to issue the permit.

The Work Site Plan is contained in the Suggested Permit Conditions.
All questions of the Work Site Plan must be completed. If only one of
the questions is not answered, there will be insufficient information to
issue the permit. See page 9 for procedures to evaluate Work Site
Plans.

None
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Methyl Bromide

Condition 18:

Commodity Fumigation Test Results Documentation

Condition 18

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

The enclosure operator must keep records of all test results for 2
years and make them available to the County Agricultural
Commissioner and workers (pursuant to Labor Code Section 6408
and Cal-OSHA regulations Title 8, Section 3204) upon request.

A record of the testing is necessary to document to the County
Agricultural Commissioner that the testing was conducted and to
document that the airborne levels were found to be acceptable.

Site operator must maintain a booklet showing date, time, purpose of
test, testing result and initials of person performing test. Additional
information is needed to demonstrate a testing history. Suggested forms
accompany each procedure.

Example:
1/23/94, 13:00, prior to movement of #3, less than 5 ppm, R.B.J.

Existing Records - Site operator may incorporate testing documentation
in existing records kept for fumigation operation.
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Methyl Bromide

ENCLOSURE TYPES

Commodity Fumigation Retention Categories Overview

Introduction

Pressure Tested

Retention Tested/
Untested

8/8/94

There are two retention categories: pressure tested, and retention
tested/untested. The size of the treatment zone is dictated by the
retention category. See the sections on Treatment Zones, pages 82 -
93 for more information.

Pressure tested enclosures are one of two types: vacuum chambers or
enclosures which pass the USDA pressure test. VVacuum chambers are
usually small, metal chambers in which fumigations are conducted
under reduced atmospheric pressure. The reduced pressure allows
fumigations to proceed much more quickly, because methyl bromide
penetrates the commodity faster during treatment and fresh air
penetrates faster during aeration. Fumigation and aeration can be
completed in a few hours with vacuum chambers.

An enclosure which passes the USDA pressure test is completely
constructed of rigid material and must also be well-sealed and
impermeable to methyl bromide. This type of enclosure is usually
made of metal, concrete or wood coated with epoxy paint. All joints
are caulked and the seals on the doors and aeration ducts are gas-tight.
This type of enclosure is normally a chamber, but some silos or
storage bins may also pass the test.

Retention tested/untested enclosures can look very different from
pressure tested enclosures. Most chambers, silos, storage bins,
sea/land containers, tarpaulin fumigations and buildings are in this
category. Many of these enclosures will retain methyl bromide very
well. The greater the retention, the smaller the treatment zone. On
the other hand, the greater the retention, the more methyl bromide will
be released during aeration. Therefore, the greater the retention, the
larger the aeration zone. The retention of methyl bromide can be
measured and documented by following the retention test procedure
on page 62.
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Methyl Bromide

Definition K:

Commodity Fumigation Pressure Tested Enclosure

Definition K

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

A "'pressure tested enclosure™ is either a vacuum chamber or an
enclosure which is pressure tested following the procedures of the
US Department of Agriculture Plant Protection and Quarantine
Manual.

This is one of two retention categories for methyl bromide enclosures.
The conditions required for this type of enclosure are very different
from the other category.

The enclosure must be tested following the USDA procedure. Any
knowledgeable person may conduct the test, including the enclosure
operator. Either a copy of the USDA certification or the form on page
60 must be submitted with the Work Site Plan. The test must be
repeated annually. A vacuum chamber which passes the pressure test
by design, requires no documentation.

Note: Not all USDA-certified enclosures are pressure tested. For
example, USDA will certify tarpaulin fumigations, but tarpaulin
enclosures will not pass the pressure test.

Examples: vacuum chamber, USDA quarantine chamber.

None. If an enclosure does not pass this test, it is classified as retention
tested or untested.
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Methyl Bromide Test Procedure For:
Commodity Fumigation USDA Pressure Test

Excerpted from the US Department of Agriculture's Plant Protection and Quarantine (PPQ)
Treatment Manual (8/93).

EQUIPMENT
Open Arm Manometer

The manometer is a U-shaped tube partially filled with kerosene or water. The tube may be
of glass or transparent plastic tubing. A ruler calibrated in millimeter (mm) divisions or
carefully measured lines on a background is used to measure the difference in level of the
kerosene in the two arms (or the level in one arm).

When fumigant is volatilized in a chamber at atmospheric pressure, a positive pressure is
created, which may then be continuously reduced by leakage of the air-fumigant mixture.
PPQ approved chambers must be sufficiently tight to retain the fumigant during the exposure
period. The manometer is used during the pressure-leakage test as a measure of tightness.
An opening (usually 1 inch diameter) should be provided in the chamber for the use of the
blower or other means for the introduction of air to create a positive pressure in the chamber.
An additional opening, such as a gas sampling line opening, must be provided for the
manometer. The procedure for testing is as follows:

Close chamber as for fumigation

Attach one end of the manometer to the chamber opening

Use vacuum cleaner blower or similar apparatus to create pressure in excess of 50 mm
as measured on an open-arm, kerosene or water filled manometer; consider 50 mm as
the difference between the levels of kerosene in the two arms of the manometer (or a
rise of 25 mm in the open arm)

Discontinue blower and close its entry

o Observe time for pressure to recede from 25 to 2.5 mm in the open arm

The time lapse for the chamber pressure to recede from 50 to 5 mm must be 22 or more
seconds for minimum approval. Chambers shall be reinspected every 6 months when 22 to
29 seconds are recorded. Chambers which retain the pressure for 30 seconds or longer
should be tested annually. Inability to develop or maintain adequate pressure indicates
considerable leakage. In such cases, the chamber operator may use a smoke bomb or other
device in an effort to determine the areas of leakage.

Electronic manometers are also available and may be used in lieu of the open-arm (U-tube)
type.
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Methyl Bromide Certification For:
Commodity Fumigation USDA Pressure Test

A copy of the USDA certification may be substituted for this form.

Fumigation Site:

Address: City: Zip:

Person Performing Test: Phone:

Company of Person Performing Test:

Date of Test:

Enclosure Description (chamber, silo, etc.):

Enclosure VVolume (cubic feet):

Initial Pressure Reading:

Final Pressure Reading:

Elapsed Time Between Readings:

I VERIFY THAT THIS INFORMATION IS ACCURATE AND TRUE TO THE BEST OF
MY KNOWLEDGE.

Signature: Date:

Title:

This certification must be attached to the Work Site Plan.

8/8/94



REFERENCE MANUAL ENCLOSURE TYPES

Methyl Bromide

Definition L:

Commodity Fumigation Retention Tested Enclosure

Definition L

Reasoning

Procedure for
Determining
Compliance

Possible
Alternative
Conditions

8/8/94

A retention tested enclosure is one that has been measured for loss
of methyl bromide over time according to an approved procedure.

This is one of two retention categories for methyl bromide enclosures
(retention tested and untested are grouped together). The conditions
required for this type of enclosure are very different from the other
category.

The retention test will determine the "loss ratio” of the enclosure. The
loss ratio is the fraction of methyl bromide per hour that leaks out of the
enclosure during the treatment period. For example, if the loss ratio is
0.013, this means that 1.3% of the applied methyl bromide leaks out for
every hour of treatment. Knowing this value allows buffer zone sizes
computed with much greater accuracy.

The enclosure should be tested using the procedure in the following
section. Any knowledgeable person may conduct the test, including the
enclosure operator. The attached form must be filled out and signed by
the person performing the test. The test must be repeated annually.
Alternative test methods must be approved by DPR. Contact the
Worker Health and Safety Branch for approval of alternative methods.

Examples: well-sealed chamber, well-sealed silo, well-sealed
sea/land container

If an enclosure passes this test, it may also pass the pressure test if it is a
rigid structure.
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Methyl Bromide Test Procedure For:
Commodity Fumigation Methyl Bromide Retention
Equipment:

1. Measuring Instrument - This will usually be a Fumiscope, although other instruments
such as infrared spectrometers and photoionization detectors can be used. A Fumiscope is an
instrument designed specifically for measuring high concentrations of methyl bromide.
Fumiscope calibration within the last year is suggested, but not required since this test
measures a relative difference.

2. Tubing - This can be Tygon™, Teflon™, or any other flexible tubing.

3. Methyl Bromide and Introduction Equipment - Use the amount of methyl bromide which
will give a concentration of 1 pound per 1000 cubic feet (16 0z/1000 cu ft or 4100 ppm or
0.41%).

Procedure:

This test may be done with no commaodity within the enclosure.

1. Place the sampling lines into the enclosure. There should be at least two and as many as
five sampling lines, depending on the volume of the enclosure. The larger the volume, the
more lines are needed to get a precise reading. The exhaust of the instrument must be vented
away from all people or back into the enclosure.

2. Follow the startup instructions for the measuring instrument.

3. Introduce the minimum test dosage into the enclosure following the label directions and
precautions for a space fumigation.

4. Measure the concentration inside the enclosure within the first few minutes of
introduction to insure that the initial concentration is correct.

5. Wait for 24 hours. Rezero the instrument and take the next reading. If alternative buffer
zones will be requested, additional readings at other times may assist DPR in the evaluation.

6. Aerate the enclosure following label directions.

7. Fill out the attached certification.

8/8/94




REFERENCE MANUAL ENCLOSURE TYPES
Methyl Bromide Certification For:
Commodity Fumigation Methyl Bromide Retention

Fumigation Site:

Address: City: Zip:

Person Performing Test: Phone:

Company of Person Performing Test:

Enclosure Description (chamber, tarpaulin):

Enclosure Volume (cubic feet):

Measuring Instrument:

Units of Measurement (ounces per 1000 cubic feet, or ppm, or %):

Application Rate (ounces per 1000 cubic feet, or ppm, or %):

Treatment Period (hours):

Date and Time of Introduction:

Instrument Readings for Each Sampling Line
Date Time 1 2 3 4 5 Average
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Methyl Bromide Certification For:
Commodity Fumigation Methyl Bromide Retention

Compute the loss ratio using the average initial reading and the average 24-hour reading:

Initial Reading - Final Reading

Loss Ratio =
24 x Initial Reading

Example: If the initial or starting fumiscope reading was 16 ounces per 1000 cubic feet and
the reading 24 hours later was 11, the Loss Ratio is:

16 - 11
24 x16

=0.013

NOTE: Give 3 places after the decimal.

Loss Ratio: 0.0 per hour

| VERIFY THAT THIS INFORMATION IS ACCURATE AND TRUE TO THE BEST OF
MY KNOWLEDGE.

Signature: Date:

Title:

This certification must be attached to the Work Site Plan.
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Methyl Bromide Definition M:
Commodity Fumigation Untested Enclosures
Definition M An untested enclosure is one that has not been pressure tested or

retention tested.

Reasoning This is one of two retention categories for methyl bromide enclosures
(retention tested and untested are grouped together). The conditions
required for this type of enclosure are very different from the other
category.

Procedure for The enclosure must comply with all label requirements.

Determining _ o | | o
Compliance Examples: typical building, sea/land container, tarpaulin fumigation
Possible The enclosure can be upgraded to pass the pressure test or tested for
Alternative retention.

Conditions
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Commodity Fumigation Aeration Methods Overview

Introduction

Advantages and
Disadvantages
of Stacks

Standard
Height Stack

Minimum Stack
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There are three aeration method categories: standard height stack,
minimum stack, and no stack. The size of the aeration zone depends on
the aeration category. See the section on Aeration Zones, pages 79 and
94 - 114 for more information.

A properly designed exhaust stack has many advantages. It serves both
to dilute the released methyl bromide and to increase the distance
between the source of methyl bromide and people. In addition, most
stacks use large capacity fans to exhaust the methyl bromide at a high
velocity. This high exit velocity serves to increase the effective stack
height.

In contrast, a poorly designed exhaust stack has many disadvantages.
Most stacks exhaust a large amount of methyl bromide in a short time.
This high emission rate can result in high downwind concentrations. In
addition, most exhaust stacks have small openings which concentrate
the methyl bromide into a small area. Anyone exposed to the undiluted
exhaust can receive an exposure Immediately Dangerous to Life or
Health (IDLH) of 2000 ppm. The small, high concentration area at the
source also results in a small high concentration area downwind. This
high concentration area can extend for long distances downwind.

A standard height stack is tall enough so that the methyl bromide plume
coming from it is not diverted by the enclosure structure or any other
downwind obstruction. The stack is also tall enough so that when the
plume reaches the ground, the methyl bromide concentration is low and
no special aeration zone is required.

A minimum stack is shorter than the standard height, but tall enough so
that no one is exposed to the undiluted exhaust. As discussed above, a
small high concentration area can extend for a long distance from the
stack. Therefore, some of the aeration zones required for these types of
enclosures are large.
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Commodity Fumigation Aeration Methods Overview

No Stack

8/8/94

Enclosures that are exhausted with no stack are difficult to regulate
because the characteristics of the release cannot be generalized. The
amount of methyl bromide released over time or the emission rate varies
greatly because a large percentage of the methyl bromide can be
released quickly or a small percentage can be released slowly. The size
of the area of methyl bromide release also varies greatly. For example,
methyl bromide can be released from a small door or from several
thousand square feet of bins. Since health-protective assumptions were
used to calculate the size of the aeration zones for this category, some
zones are large.
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Methyl Bromide

Definition N:

Commodity Fumigation Standard Height Stack

Definition N

Reasoning

Basis/Key
Assumptions
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A "'standard height" exhaust stack is one which is at least 10 feet
above the enclosure’s highest point, and at least 10 feet above any
major obstruction within 200 feet of the stack, and at least as tall as
the appropriate value in Table 1.

This is one of three possible aeration methods. The conditions required
for this aeration method are very different from the other categories.

This condition takes advantage of the fact that as the exhaust stack
increases in height, the methyl bromide concentration at ground level
decreases. Similarly, the higher the vertical velocity of the methyl
bromide as it comes out of the exhaust stack, the lower the
concentration at ground level (the higher the exit velocity, the higher the
effective stack height). The goal of this condition is to insure the
methyl bromide is released at a high enough altitude, so that by the time
the plume reaches anyone the exposure would be minimal.

A computer simulation model, Industrial Source Complex-Short Term
model (ISCST), was used to predict downwind concentrations for
methyl bromide released at various heights and at various stack exit
velocities. The combinations of stack height, exit velocity, and amount
of methyl bromide resulting in minimal downwind exposure are shown
in Table 1. The combinations in Table 1 were calculated with the
following assumptions: aeration occurs under worst-case weather
conditions of high nighttime stability and low wind speed, no variation
in wind direction, 90% of the applied methyl bromide is emitted, and
exit velocity is calculated using one-half the rated fan capacity. The
combinations in Table 1 are valid provided no downwind obstructions
cause the plume to come down earlier than predicted (downwash). The
requirements for 10 feet above the roof and 10 feet above any
obstruction within 200 feet are designed to avoid downwash. See
"Description of the Computer Modeling,"” page 115 for more details.

68




REFERENCE MANUAL ENCLOSURE TYPES
Methyl Bromide Definition N:
Commodity Fumigation Standard Height Stack

Procedure for 1. Ten feet above the facility's highest point. The goal of this
Determining condition is to avoid the building's downwash. If the roof is slanted, the
compli stack must be 10 feet above the roof's apex. If there are pipes, conduits,

pliance :

walkways, or other small protuberances, these can probably be ignored.

If the protuberance can cause downwash, the stack should be 10 feet
above the protuberance. This requirement may be inadequate for very
large or very tall enclosures (e.g. 250,000 cubic feet or 50 feet tall).
Very large or tall enclosures may require more than 10 feet of clearance
for exhaust to escape the building's downwash, especially when the
enclosure is housed within a secondary enclosed space. It may be
possible to use a smoke bomb to determine if the stack is high enough to
escape the downwash. Contact the Environmental Monitoring Branch if
you have a concern with a specific facility.

2. Ten feet above any major obstruction within 200 feet of the stack.
The term major obstruction is very subjective. Generally, if the
obstruction is large enough to divert a significant portion of the plume
toward the ground, it should be considered a major obstruction.
Examples of major obstructions include houses, mature orchards, and
silos. Examples of obstructions that would not be major include
telephone poles, and antennas. Obstructions that would be in the gray
area include billboards, water tanks on legs, trees with no leaves, and
buildings with slanted roofs. It is important to consider if anyone will
be in the vicinity of the obstruction during aeration. 1f no one will be
within several hundred feet of the obstruction during aeration, then the
obstruction can be ignored. However, keep in mind that high exposure
can occur in a very short time during aeration. In some cases, even a
ten minute exposure may be too much. If anyone can spend even a few
minutes near the obstruction, the stack should be at least 10 feet above
it.
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Methyl Bromide

Definition N:

Commodity Fumigation Standard Height Stack

Procedure for
Determining
Compliance,
continued
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3. At least as tall as the appropriate value in Table 1. Measure the
height of the lowest stack from ground level to the top of the stack.
Three items of information are needed to use Table 1: the amount of
methyl bromide used, the rated fan capacity, and the stack cross-
sectional area. The amount of methyl bromide should be based on the
total amount used at the work site in a 24-hour period. The rated fan
capacity can be obtained from the manufacturer. If the rated fan
capacity cannot be determined, the actual flow rate inside the stack must
be measured. This should be done by a certified industrial hygienist.
The stack cross-sectional area is most accurately measured using the
inside area, but the outside area can also be used (area of circle =

3.14 x radius?, [radius is one-half the diameter and must be in feet]). If
the stack is some unusual shape, the Environmental Monitoring Branch
can help determine its area. Enclosures which use more than one fan or
stack can be allowed provided each individual stack meets the height
requirement resulting from the aggregate fan capacities and aggregate
stack areas. Examples of calculations for multiple fans and stack are
given below. It is difficult to calculate the size of the aeration zone for a
mixture of aeration methods in a 24-hour period, such as aerating one
enclosure with a standard height stack and a second enclosure with no
stack. To help avoid such difficulties, use the total amount of methyl
bromide which might be used in a 24-hour period for the entire work
site to determine the stack height for each enclosure. When using Table
1, round up to the nearest methyl bromide value and round down to the
nearest exit velocity value.

Example 1: One chamber fumigated twice in a 24-hour period

Fumigation Specification
- 80 pounds of methyl bromide for each fumigation
- 10,000 cubic feet per minute fan capacity
- 9 square feet stack area

Amount of Methyl Bromide =
80 Ibs (appl) + 80 Ibs (app2) = 160 lbs

10,000 cfm
Exit Velocity = -----------=------ = 1111 feet per minute
9 square feet

Required Stack Height = 16 feet (from Table 1, 200 Ibs, 1100 ft/min)
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Example 2: One chamber with two stacks

Fumigation Specification
- 270 pounds of methyl bromide
- stack 1: 5,000 cubic feet per minute fan capacity
5 square feet stack area
- stack 2: 7,000 cubic feet per minute fan capacity
8 square 