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Executive Summary of the Economic Analysis of the Final Pesticide Container Design and
Residue Removal Standards

The Environmental Protection Agency (EPA) is finalizing the standards for pesticide container
design and residue removal as required under Section 19 of the Federal Insecticide, Fungicide
and Rodenticide Act (FIFRA). The final standards include design and labeling requirements for
non-refillable and refillable pesticide containers to ensure that

containers are strong and durable;

minimize human and environmental exposure during container handling;

facilitate container disposal and recycling;

minimize cross-contamination of pesticides distributed in refillable containers;
codify safe refilling management practices;

encourage the us e of refillable containers to reduce container disposal problems; and
provide instructions for proper cleaning of pesticide containers.
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The improvements made in the design of pesticide containers and the removal of residues from
containers prior to disposal as a result of the final pesticide container standards are expected to
benefit pesticide users, non-users and the environment through a reduction in exposure to
pesticides from unintended pesticide container spills and leaks.

The total annual cost of compliance with the final standards to the regulated industries (i.e.,
pesticide registrants, agricultural pesticide refillers, and swimming pool applicators) is estimated
at $8.4 million. This estimate is based on an examination of the current level of compliance of
pesticide containers with the final standards, and the cost of moving from the current level of
compliance to the final standards. The cost to pesticide registrants is estimated at $5.6 million
per year. None of the more than 1,800 pesticide registrant companies (including 1,658 small
businesses as defined by SBA) subject to the final standards are estimated to be significantly
impacted by compliance with the final standards (the ratio of the cost of compliance to current
industry average revenues for all businesses is estimated to be less than 0.02 percent). Pesticide
registrants are responsible for ensuring that pesticide containers are designed in accordance with
the final container design and labeling standards, and for following the pesticide container
refilling requirements for pesticide containers in the agricultural and
industrial/commercial/government pesticide markets.

Agricultural pesticide refillers and swimming pool applicators are responsible for following the
pesticide container refilling requirements for containers in the agricultural pesticide market and
pool chemicals market, respectively. The estimated annual cost of compliance with the final
pesticide container standards for pesticide refillers is $2.6 million. For swimming pool
applicators, the estimated annual cost of compliance is $0.2 million. As is the case with
pesticide registrants, none of the estimated 16,795 agricultural pesticide refilling businesses (of
which16,642 are small businesses as defined by SBA) and 322 swimming pool supply
companies (of which 305 are small businesses as defined by SBA) are estimated to be
significantly impacted by compliance with the final standards (the ratio of the cost of compliance
to current industry average revenues for all businesses in each industry is estimated to be less
than 0.01 percent)



The human health-related benefits expected as a result of the final pesticide container standards
include a reduction in the estimated number of unintentional container-related pesticide human
exposures of an estimated 610 to 768 incidents per year. This amounts to an estimated $264,051
to $332,311 in avoided costs of illness per year. The non-human health-related benefits expected
as a result of the final rule include a cost savings of $4.5 million from the disposal of
nonrefillable containers as nonhazardous rather than hazardous material, because of compliance
with the container standards. We are unable to quantify other non-health related benefits of the
final rule, but they include a reduction in the number of unintentional pesticide exposures to
terrestrial and aquatic wildlife, and avoided costs of property damage/spill cleanup costs from
pesticide container-related spills.

The pesticide container design and residue removal standards were proposed in 1994. In
response to public comments submitted on the proposed standards, a number of changes were
made to the proposed pesticide container design and residue removal standards, and these
changes are reflected in the final rule. The changes result in a reduction in the total estimated
cost of compliance with the pesticide container standards by as much as 80 percent from the
proposed rule (which was originally estimated at $40.1 million to $55.5 million per year for
compliance with the proposed standards (EPA preferred option), compared to $8.4 million for
the current final standards). The lower estimated costs are due in part to the exemption in the
final rule of household pesticide product labels from containing language requiring triple rinsing
of nonrefillable pesticide containers prior to disposal. As a result of this change, no end user
impacts are estimated in the final rule, which were estimated at more than $8 million in the
proposed rule impact analysis. Other significant changes in the regulations for the final rule,
which led to decreased costs for the industries impacted by the rule include reference to and the
adoption of existing Department of Transportation (DOT) standards in the regulations, and the
relaxation of the residue removal standard for nonrefillable containers from 99.9999 percent to
99.99 percent.

In general, the expected benefits of the pesticide container standards are similar between the
proposed and final rule. Due to the availability of more detailed data on pesticide container-
related human exposures, the estimated number of pesticide container-related human exposure
incidents avoided as a result of the pesticide container standards declined from an estimated
1,650 to 2,250 incidents avoided per year as a result of the proposed standards, to an estimated
610 to 768 incidents avoided per year as a result of the final standards. And, due to the change in
the scope of the pesticide container standards, which resulted in fewer nonrefillable containers
affected by the final rule, the nonrefillable container disposal benefits (from reduced hazardous
waste) declined by more than 30 percent from the proposed to the final rule.
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Economic Analysis of the Final Container Rule

1.0 Introduction

The U.S. Environmental Protection Agency (EPA) is imposing requirements under the Federal
Insecticide, Fungicide and Rodenticide Act (FIFRA) for pesticide container design. EPA is also
establishing procedures, standards, and label language to facilitate removal of pesticides from
containers prior to disposal. Additionally, EPA is imposing requirements for bulk pesticide
containment and procedures for container refilling operations. These regulations are necessary
to implement statutory authority requiring EPA to develop regulations for the safe storage and
disposal of pesticides as a means of protecting human health and the environment.

Sections 19(e) and (f) of FIFRA grant EPA broad authority to establish standards and procedures

to assure the safe use, reuse, storage, and disposal of pesticide containers. FIFRA Section 19(e)

requires EPA to promulgate regulations for “the design of pesticide containers that will promote

the safe storage and disposal of pesticides.” The regulations must ensure, to the fullest extent

practicable, that the containers:

(1) Accommodate procedures used for removal of pesticides from the containers and rinsing of
the containers.

(2) Facilitate safe use of the containers, including elimination of splash and leakage.

(3) Facilitate safe disposal of the containers.

(4) Facilitate safe refill and reuse of the containers.

FIFRA Section 19(f) requires EPA to promulgate regulations “prescribing procedures and

standards for the removal of pesticides from containers prior to disposal.” The statute states that

the regulations may:

(1) Specify, for each major type of pesticide container, procedures and standards for, at a
minimum, triple rinsing or the equivalent degree of pesticide removal.

(2) Specify procedures that can be implemented promptly and easily in various circumstances
and conditions.

(3) Provide for reuse, whenever practicable, or disposal of rinse water and residue.

(4) Be coordinated with requirements imposed under the Resource Conservation and Recovery
Act (RCRA) for rinsing containers.

Section 19(f) also provides that EPA, in its discretion, may exempt products intended solely for
household use.

Section 19(h), titled “Relationship to Solid Waste Disposal Act,” specifies that nothing in
Section 19 shall diminish the authorities or requirements of RCRA. Also, the Food Quality
Protection Act (FQPA) of 1996 amended Section 19(h) of FIFRA to add an exemption for
certain antimicrobial pesticides.

The following economic analysis (EA) is one of two economic analyses that estimate the costs
and benefits of compliance with the regulations for the safe storage and disposal of pesticides. It
estimates the costs and benefits of compliance with the pesticide container design and residue
removal requirements of the final rule, including the container refilling requirements and the
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label language requirements for pesticide container residue removal. The second EA provides
estimates of the costs and benefits of compliance with the bulk pesticide containment
requirements of the final rule.'

The EA for pesticide container design and residue removal is organized into five chapters. The
first two chapters present the regulatory background of the final rule, a description of the final
pesticide container standards, and a summary of the results of the EA. Chapter 3 presents an
analysis of pesticide container compliance with the final container standards. Chapter 4 presents
the analysis of the estimated costs of compliance with the final container standards. And
Chapter 5 presents the estimated benefits of compliance with the final container standards. A
detailed description of the scope of the EA is presented in Section 1.2.

1.1 Need for Regulation

The container design and residue removal standards are largely pollution prevention regulations
that will safeguard workers, such as loaders, mixers, and applicators, and the environment by
reducing the risk of exposure to concentrated pesticides. The improvements in pesticide
container designs will enhance the safe handling, dispensing, use, and residue removal efficiency
of pesticide containers. The improvement in procedures and/or container designs will also help
facilitate the “clean rinsing” of emptied containers either prior to disposal or recycling, or prior
to reuse. There are numerous types of human health-related benefits and non-human health-
related (environment-related) benefits that will stem from such improvements because of
relatively fewer expected spills, leaks, and other risks associated with exposure (e.g., handling by
workers during disposal, discharges to the environment, and potential public exposures).

Table 1.1 summarizes the various types of expected benefits (i.e., improved worker safety,
improved public health, reduced environmental risk, and other effects) resulting from the
proposed container design/residue removal regulations. It also characterizes the sources of the
expected benefits. Other than human health-related and environment-related benefits, the
regulation will have other effects such as property damage, personal liability effects, and
insurance costs. In addition, there are likely to be cost savings from the disposal of rigid non-
refillable containers as non-hazardous rather than hazardous waste as a result of the regulations,
and a reduction in the number of environmental effects and property damage/spill cleanup costs
as a result of the container regulations.

! Two separate economic analyses are conducted for the rule primarily because the standards for pesticide containers
and the standards for containment of bulk pesticides are different, and, as a result, require two distinct economic
analyses. That is, because the standards regulate different structures (containers versus bulk containment), and
different industries (registrants, agricultural refillers, and swimming pool supply companies for the container
standards; agricultural refillers and commercial pesticide applicators for the bulk containment standards), different
assumptions and inputs will be used in the EA for each set of standards. Rather than creating a single, lengthy
document containing two different economic analyses, the Agency chose to write a separate document for each EA.
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Table 1.1. The Types of Expected Benefits from the Container Design and Residue
Removal Regulations and Their Sources

Expected Benefit Source of Expected Benefit
Human Health-Related Benefits
Improved Worker Safety *  Reduced accidental spills

*  Fewer leaks

*  Less dripping

*  Less frequent container stress failure (durability,
formulation/container degradation)

*  Reduced personal sickness and injury

*  Improved worker productivity

Improved Public Health *  Less risk of exposure to spills and leaking/dripping

*  Less contamination of surface water and groundwater sources

*  Less personal injury from accidental spills and chronic contamination
sources

Non-Human Health-Related Benefits

Reduced Environmental Risk *  Reduced accidental spills

*  Fewer chronic accumulations of chemicals in
loading/mixing/cleaning areas

*  Reduced risk of harm from pesticide residues to terrestrial and
aquatic wildlife including sensitive and critical habitats

*  Less disposal of hazardous containers in landfills

Other Effects *  Reduced property damage

*  Reduced risk of personal injury and liability
*  Lower costs for personal liability insurance

*  Reduced disposal costs for cleaner containers
*  Reduced loss of product from spills and leaks

1.2 Regulatory Background of the Final Rule

In a Notice of Proposed Rulemaking (NPRM) issued on February 11, 1994 (59 FR 6712), EPA
proposed standards for pesticide containers and containment structures. The proposal included
requirements for non-refillable and refillable containers that would ensure the safe use, refill,
reuse, and disposal of the containers. The proposal also included standards for containment
structures, which would promote safe storage of pesticides in bulk containers. Additionally, the
proposed rule contained amendments to the labeling regulations in 40 CFR Part 156 to ensure
adequate levels of residue removal from containers.

The public comment period for the NPRM closed on July 11, 1994. EPA received about 1,900
pages of comments from more than 200 commenters, including many trade associations and
individual companies from the pesticide manufacturing, pesticide retail, and container
manufacturing industries as well as many state regulatory agencies.

EPA received many comments during the public comment period on a few issues. In particular,
comments addressed the scope of the container standards and the relationship between the 1994
proposed rule and the Department of Transportation (DOT) standards for hazardous materials
packaging. A third issue arose from the 1996 passage of the FQPA, which amended Section
19(h) of FIFRA to add an exemption for certain antimicrobial pesticides. To solicit comment on
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EPA’s interpretation of the new statutory language on exempting antimicrobial pesticides and to
reopen comment on the scope of the container regulations and an approach for incorporating
DOT’s standards, EPA published a supplemental notice in the Federal Register on October 21,
1999 (64 FR 56917, EPA 1999). The notice also provided an alternative definition of small
business for certain sectors of the pesticide industry. The purpose of the alternative definition
was for use in analyzing the potential impacts to small businesses that were presented as part of
the economic analysis.2

The public comment period for the supplemental notice closed on March 20, 2000. EPA
received comments from about 70 respondents, including many trade associations and individual
companies from the pesticide manufacturing, pesticide retail, and container manufacturing
industries as well as many state regulatory agencies.

On June 30, 2004, EPA reopened the comment period for 45 days to solicit public input on any
policies, market practices, technology, or other issues relating to this rule’s requirements that
would not have been available, or could not have been addressed at the time of either the
proposed rule in 1994 or the supplemental notice in 1999. While EPA has attempted to stay
current on developments in pesticide container and containment structure policies, regulations,
technology, and practices, the Agency believed that it was appropriate to solicit input from the
regulated community, state regulators, and others to ensure that we are fully aware of the current
state of the pesticide container and containment universe before finalizing the pesticide container
and containment regulations. The comment period generated 50 comments mainly from
pesticide manufacturers, state regulatory agencies, and agricultural pesticide dealers. (See the
preamble to the proposed rule and Section 2.3 of this document for a more complete discussion
of comments received by EPA.)

Prior to 1995, recommendations regarding procedures for storage and disposal of pesticides and
pesticide containers were listed under 40 CFR Part 165. On June 19, 1995, as part of the federal
government’s initiative to streamline regulations, Part 165 was deleted as unnecessary (60 FR
32094) because it contained recommendations rather than requirements. Subpart A of Part 165
covered the scope and definitions in the recommendations. Subpart B dealt with EPA’s disposal
of suspended and canceled pesticides, and EPA has completed disposal of all pesticides for
which it was responsible under those regulations. Subparts C and D contained recommended
procedures for storage and disposal of pesticide containers. Subparts A, B, C, and D were
superseded by the passage of the Resource Conservation and Recovery Act in 1976. FIFRA
Section 19, as revised in 1988 and 1996, contains authority for EPA in the area of pesticide
storage and disposal, and the final pesticide container and containment regulations promulgated
are being inserted into a newly established Part 165.

* As discussed by EPA in the 1999 Supplemental Notice on Standards for Pesticide Containers and Containment
(EPA, 1999b), the alternative definition disaggregates small businesses as defined by the Small Business
Administration (SBA) into three size categories: small-small, medium-small, and large-small businesses. EPA is
concerned that using an overly broad definition of small business in the economic analysis of the regulations may
result in significant economic impacts on smaller entities that will be camouflaged when combined with information
about potential impacts on facilities that meet the SBA size standard for small business but are not typical of a small
business in that industry sector. (See Chapter 3 for industry-specific small business definitions.)

Page 4



1.3 Scope of the Economic Analysis for the Final Pesticide Rule

The EA conducted for the final pesticide container standards estimates the costs and benefits of
compliance with four sets of standards, including: (1) container design standards for non-
refillable containers; (2) container design standards for refillable containers; (3) repackaging
(refilling) standards for refillable containers; and (4) standards for container labeling for all
containers. The components of the final pesticide container standards EA include:

(1) A profile of the regulated community. This includes specific economic characteristics of
each industry regulated under the container regulations—such as North American Industry
Classification System (NAICS) codes, the average company size, revenues for the average
company, total industry revenues, the distribution of firms between small and large—to be
used to estimate the costs and impacts of the container standards. (See Chapter 3.)

(2) A profile of the containers not in compliance with the final pesticide container design and
residue removal requirements. The profile contains the estimates and analysis of the baseline
estimated number of containers, the number of containers covered under the scope of the
regulations, and the number of containers not in compliance with the regulations. (See
Chapter 3.)

(3) An analysis of the cost of compliance with the final pesticide container design and residue
removal requirements. The analysis includes the methodology for calculating the costs of
compliance and the estimates of the costs for standards related to:

(a) refillable and non-refillable containers—how containers must be constructed,
permanently marked, and labeled to ensure safety;

(b) refilling—what activities (i.e., container inspection, rinsing, and recordkeeping) are
required to ensure that the act of refilling containers does not pose safety or health problems.

The estimated costs are presented at different levels of aggregation for all regulated

industries, each industry, a representative facility in each industry, and for each standard.
(See Chapter 4.)

(4) An analysis of the small business impacts of compliance with the final pesticide container
standards for each regulated industry. These impacts are presented using both the Small
Business Administration (SBA) definition of a small business, and the alternative definition
of a small business adopted specifically for this rule.” Impacts are estimated as the
proportion of increased facility costs to current facility revenues. (See Chapter 4.)

(5) An analysis of the human and non-human health-related benefits of compliance with the final
pesticide container standards. The quantified human health-related benefits are estimated as
the cost savings from eliminating container-related human exposure incidents. The
quantified non-human health-related benefits are estimated as the cost savings from
disposing of non-refillable containers as non-hazardous rather than hazardous material. (See
Chapter 5.)

1.4 Estimated Costs and Benefits of the Final Rule

The pesticide container regulations specify a number of standards that create costs to the
regulated community of bringing containers into compliance with the container standards, as
well as benefits to humans and the environment. Improvements in the design and removal of

3 See footnote 2.
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residues from containers will benefit humans and the environment by reducing exposures to
pesticides from pesticide containers. Table 1.2 provides a summary of the final pesticide
container design and residue removal standards, which will be described in more detail in
Chapter 2.

As is evident from the table, there are a number of requirements common to both non-refillable
and refillable containers (i.e., DOT standards and some labeling), and a number of requirements
specific to non-refillable containers (i.e., container dispensing capability, standardized closures,
residue removal, and some labeling) and refillable containers (i.e., serial number marking, one-
way valves/tamper-evident devices, bulk container requirements, refilling requirements, and
some labeling). The EA addresses each standard separately in regards to pesticide container
compliance and the estimated cost of compliance.

Table 1.2. Overview of the Rule Requirements

Non-Refillable Refilling Pesticide
Containers Refillable Containers Products Labels

1. DOT container design, | 1. DOT container design, | 1. Pesticide registrants (see | 1. Identify container as non-
construction, and marking | construction, and marking | Section 3.1) develop refillable or refillable (all
standards standards information labels)
2. Container dispensing 2. Serial number marking | 2. Registrants and others 2. Statements to prohibit
capability 3. One-way valves or comply with specified reuse and offer for
3. Standardized closures tamper-evident devices conditions recycling; batch COd.e (all
4. Residue removal 4. Bulk container 3. Refillers (registrants and | non-refillable containers)

others) obtain and follow | 3. Cleaning instructions

; requirements
3. Recordkeeping d registrant information, and | (some non-refillable
clean, inspect, and label containers)
containers before refilling | 4. Cleaning instructions
them before final disposal (all

refillable containers)

5. Leave blank spaces for
net contents and
establishment number
(some refillable containers)

Source: Final Container Rule.

The following two subsections summarize the estimated costs (including small business impacts)
and benefits, respectively, of compliance with the final pesticide container standards. Chapters 4
and 5 present the analysis of the estimated costs and benefits of compliance with the final
pesticide container standards.

1.4.1 Costs Summary

The total annualized costs of the pesticide container design and residue removal requirements are
estimated to be approximately $8.4 million and $8.5 million at 3 percent and 7 percent discount
rate respectively,” while the total estimated annualized benefits range from $4.7 million to $4.8

* The total estimated costs are nearly the same at both 3 percent and 7 percent because the majority of the costs of
compliance (as discussed in Chapter 4) are attributed to the container-related standards (i.e., standards for residue
removal, recordkeeping, container markings, closures, bulk containers, certification, and labeling), which incur most
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million (depending on the discount rate used)’ (see Table 1.3). The estimated non-human health-
related benefits account for more than 90 percent of the quantified total benefits of compliance

with the requirements of the rule.

Assuming 610—768 human health-related illness and injuries potentially avoided as a result of
the container regulations (see Chapter 5), the total cost per avoided case ranges from $10,896 to

$13,718 (Table 1.3).

Table 1.3. Quantified Costs and Benefits of the Rule Requirements (2005$)

Annualized Cost/Benefit at a

Annualized Cost/Benefit at a

Cost/Benefit Category 3% Discount Rate 7% Discount Rate
Total Cost $8,367,385 $8,449,929
Total Benefits $4,735,981-$4,804,240 $4,235,280-$4,296,452

Human Health-Related Benefits

$264,051-$332,311

$236,635-$297,807

Non-Human Health-Related Benefits

$4,471,929

$3,998,645

Total Cost Per Avoided Human Health-Related Case

Number of Cases Avoided

610-768 Cases

610-768 Cases

Total Cost Per Avoided Case

$10,896-$13,718

$11,003-$13,852

Table 1.4 provides a summary of the estimated annualized cost of compliance with the final
container design and residue removal standards (at a 3 percent discount rate) for the average
entity and totaled for each of the regulated industries (i.e., pesticide registrants, agricultural
pesticide refillers, and swimming pool supply companies), across all market sectors® for each
entity size category (i.e., large, large-small, medium-small, and small-small). The costs include
the estimated cost of compliance with the standards for residue removal, recordkeeping,
container markings, container openings, bulk containers, labeling, and repackaging. The other
standards (i.e., DOT packaging, container closures, and container dispensing) do not have any
costs associated with them due to the availability of containers compliant with these standards as

discussed in Chapter 3.

The estimated costs are highest for pesticide registrants, accounting for more than 70 percent of
the total cost of compliance. Pesticide registrants are primarily responsible for the pesticide
container-related standards (i.e., residue removal, recordkeeping, container markings, container
openings, bulk containers, and labeling), although they do have some repackaging
responsibilities (i.e., inspection, cleaning, and recordkeeping) in both the agricultural and
industrial/commercial/ government markets. The estimated costs for agricultural pesticide
refillers and swimming pool supply companies, which are responsible for the pesticide container
refilling requirements in their associated markets, are significantly less (Table 1.4).

of their costs in the first year of compliance. The refilling-related requirements (container inspection, cleaning, and
recordkeeping before each refill), which represent a smaller proportion of total costs, are estimated to be nearly the

same each year.

> For ease of presentation, the estimates using only the 3 percent discount rate will be presented in the text of the
document. Chapters 4 and 5 present in tabular format the estimated costs and benefits of compliance with the final
container standards, respectively, at both the 3 percent and 7 percent rates.
® The market sectors analyzed include the agricultural, industrial/commercial/government (I/C/G), and home and
garden (H&G) market sectors. See Chapter 3 for a description of each market sector.
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Table 1.5 provides a summary of the total estimated annual cost of compliance by final pesticide
container standard. As a result of assumed pesticide container compliance, no costs of
compliance are estimated for meeting the DOT packaging standards, closure standards, and
standards for container dispensing capability for non-refillable containers, and the DOT
packaging standards for refillable containers. Approximately 16 percent of the cost of
compliance is attributed to compliance with the residue removal standards. The refilling-related
standards and labeling standards account for 38 percent and 27 percent of the total cost of
compliance, respectively.
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Table 1.4. Estimated Annual Cost of Compliance * with the Final Container Design and
Residue Removal Standards for the Average Regulated Entity (2005$)

Cost for the Average Regulated Cost over All Regulated
Entity " Entities ™
Regulated Entity N]l;IrIlltli)tei:s()f Intere;(t)/?ate = Intere;‘t%Rate = Intere;t%Rate = Intere;(t)/:(ate =
Pesticide Registrants
Small $1,806 $1,936 $2,993,825 $3,209,477
Large-Small 166 $5,434 $5,975 $903,024 $992,891
Medium-Small 495 $2,613 $2,854 $1,293,158 $1,412,186
Small-Small 997 $800 $807 $797,642 $804,400
Large 146 $17,967 $19,078 $2,623,114 $2,785,386
Total ¢ $5,616,939 $5,994,863
Agricultural Pesticide Refillers
Small $88 $80 $1,464,350 $1,330,876
Large-Small 251 $871 $764 $218,684 $191,692
Medium-Small 2395 $267 $237 $640,191 $566,418
Small-Small 13996 $43 $41 $605,474 $572,767
Large 153 $7,255 $6,336 $1,110,296 $969,709
Total ¢ $2,574,646 $2,300,585
Swimming Pool Supply Companies
Small $19 $20 $5,808 $6,034
Large-Small 14 $34 $33 $474 $458
Medium-Small 117 $23 $24 $2,732 $2,755
Small-Small 174 $15 $16 $2,602 $2,821
Large 17 $10,000 $8,732 $169,993 $148,448
Total ¢ $175,800 $154,481
Total Cost Across All Regulated Industries ° $8,367,385 $8,449,929

? See Chapter 4 for information on calculations and estimated costs.

® For pesticide registrants, average entity costs and costs for all entities by entity size are averaged across all market
sectors (see Chapter 4).

¢ For each industry, costs across all entities are found by multiplying the average entity cost by the number of
entities of that size. May not be equal to the multiplication of the numbers in the table due to rounding.

4 Total equals the sum of the cost over all regulated entities for each industry.

¢ Total Cost Across All Regulated Industries equals the sum of Total for each industry.
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Table 1.5. Estimated Annual Cost of Compliance with the Pesticide Container Design and
Residue Removal Standards by Standard *

Annual National Cost
(3% Interest Rate)
Standard Interest Rate = 3 percent | Interest Rate = 7 percent
For Non-Refillable Containers
DOT Packaging Standards - hazardous material $0 $0
DOT Packaging Standards - non-hazardous
material $0 $0
Closure Standards $0 $0
Standards for Container Dispensing Capability $0 $0
Residue Removal Standards $1,465,967 $1,343,068
Other Administrative Requirements -
recordkeeping $202,617 $210,575
For Refillable Containers
DOT Packaging Standards - hazardous material $0 $0
DOT Packaging Standards - non-hazardous
material $0 $0
Standards for Container Markings $241,402 $227,685
Standards for Openings (for liquid minibulks’
only) $261,018 $291,648
Bulk Container Standards $574,504 $641,923
Other Administrative requirements - recordkeeping $138,849 $136,753
For Refilling $3,198,256 $2,849,969
For Labeling $2,252,148 $2,715,685
Cost of Waivers $32,624 $32,624
Total National Annual Cost $8,367,385 $8,449,929

? See Chapter 4 for information on calculations and estimated costs.

As discussed later in Chapter 4, small businesses are not estimated to be significantly impacted
by compliance with the final container design and residue removal requirements. The estimated
costs of compliance for small businesses in each of the regulated industries, as a proportion of
their current revenues, are estimated to be less than 1 percent. Using the Small Business
Administration (SBA) definition of small businesses, the costs of compliance for small
businesses are estimated to be less than 0.02 percent of the current average entity revenues.
According to the alternative small business definition used in this analysis (which further divides
small businesses into large-small, medium-small, and small-small business),8 no small business
is estimated to incur costs that account for more than 0.04 percent of current average entity

revenucs.

" Minibulks are bulk containers of liquid pesticide greater than 55 gallons but less than 500 gallons and dry pesticide

containers greater than 100 pounds and less than 400 pounds in capacity.

8 See footnote 2.
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1.4.2 Benefits Summary

Table 1.6 presents the human and non-human health-related benefits of the final pesticide
container standards as discussed in Chapter 5. The estimated annual human health-related
benefits of compliance with the final container standards are estimated to range from $264,051 to
$332,311 due to the cost savings from avoiding 610-768 container-related incidents as a result of
the final container standards. The estimated annual non-human health-related benefits of
compliance with the final container standards are estimated to range from $4.0 million to $4.5
million. These benefits are estimated as the cost savings from disposal of non-refillable pesticide
containers as non-hazardous material, rather than hazardous material, as a result of the final
pesticide container regulations. Additional, non-quantified benefits include the reduction in the
number of environment-related incidents of exposure, and avoided property damage/spill
cleanup costs, which suggest that the social value of the benefits is higher than the quantified
amount (see Chapter 5 for a more detailed discussion).

Table 1.6. Estimated Benefits Associated with the Final Pesticide Container Design and
Residue Removal Regulations (2005$) *

Benefit
Category Type of Benefit Estimated Benefits
Human Health- | Avoided cases *  610-768 cases annually (= $264,051-$332,311 in annualized
Related health benefits)
Benefits * Additional 1,945 to 2,449 cases annually with “possible”

cases (= an additional $841,644 million to $1,059,240 in
annualized health benefits)

Improved worker safety *  Possible health benefit; lost productivity valued as part of
health benefits from avoided cases

Improved public health *  Possible health benefit; continued benefit of avoided cases
throughout the compliance schedule

Non-Human Tipping fee cost savings for |«  $4,471,929 (3% discount rate)-$3,998,645 (7% discount rate)
Health-Related | non-refillable containers in annualized cost savings
Benefits

Environment-related effects Damage reduction from fewer exposures of terrestrial and
aquatic wildlife, including those in sensitive and critical

habitats, to pesticides and residues

Avoided property *  Pesticide container rules will prevent property damage and/or
damage/spill cleanup costs reduce the costs associated with unintended, container-related
pesticide releases

?See Chapter 5 for the discussion of human health-related and non-human health-related benefits.

1.5 Limitations of the Final Rule Economic Analysis

Conducting the EA for the final pesticide container standards required extensive information.
For example, in determining the baseline level of pesticide container compliance with the final
standards, information had to be obtained on: (1) the number of existing refillable and non-
refillable containers, by container type, size, and end-use market; (2) the number of existing
refillable and non-refillable containers that fall under the scope of the container rule; and (3) the
number of refillable and non-refillable containers that fall under the scope of the container rule
and that are in compliance with each container design and residue removal standard. To obtain
the information necessary to complete the analysis, EPA relied on the regulatory impact analysis
(RIA) conducted for the proposed container design and residue removal standards (EPA, 1993).
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Contacts with industry experts and various state and federal agency personnel (including EPA
personnel), as well as a review of the literature, were used to estimate, verify, and update the data
throughout the report to the extent possible.” We make every attempt to clearly state the
assumptions throughout the analysis, and we present a sensitivity analysis in Chapter 4. The
sensitivity analysis presents the costs of compliance with the container standards using lower and
upper bounds on the assumptions used in the EA.

In summary, Chapter 1 has presented the statutory basis for the promulgation of the pesticide
container standards final rule, a summary of the regulatory history of the standards, and a
summary of the results of the EA. The next chapter continues with the introduction to the final
pesticide container standards; presenting the final pesticide container design and residue removal
standards, the changes in the standards from the proposed to the final standards, the response to
comments to the proposed standards, and the economic impacts (i.e., the change in the costs and
benefits of compliance) of the changes from the proposed to the final standards. The final three
chapters (Chapters 3, 4, and 5) present the analysis of the costs and benefits of compliance with
the final pesticide container standards.

? The RIA for the proposed standards for pesticide container design and residue removal was a major source of the
data used in the EA for the final standards. EPA verified and updated the majority of the data used. However, it
was infeasible to reconstruct some of the data, and EPA therefore used the data as presented in the RIA for the
proposed container standards.
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2.0 Final Rule Standards and Comparison of the Costs and Benefits of the
Final and the Proposed Rule Standards

Chapter 1 presented the regulatory history of the pesticide container and bulk containment rule,
an analysis of the scope of the EA, and a summary of the results of the EA. In Chapter 2, the
final pesticide container design and residue removal standards are presented. These are the
standards for which pesticide container compliance is determined in Chapter 3, and for which we
estimate the costs and benefits of compliance in Chapters 4 and 5, respectively. Chapter 2 also
presents a description of the changes made in the pesticide container standards from proposed to
final, and presents a comparison of the costs and benefits of compliance estimated for the final
and proposed container standards.

2.1 Final Rule Standards

Until now, the design of containers holding pesticides has been guided only by an interrelated
combination of nationwide recommendations,'® federal regulations,'’ and state regulations and
standards. (See Appendix F for complete discussion of these standards.) These
recommendations, regulations, and standards form the basis for the final rule for pesticide
container design and residue removal. Given the large set of standards already in existence, this
rule is primarily a harmonizing and consolidation exercise, and EPA estimates that most
containers are in compliance with many aspects of the rule because containers are already
meeting a variety of other standards, as discussed in more detail in the pesticide container
compliance profile presented in Chapter 3.

The pesticide container standards as described below are the end result of revisions made to the
1994 proposed standards for pesticide containers, based on the public comments submitted and
discussions with a number of interested parties, including other EPA offices, government
agencies, and the regulated community (see Section 2.2 for a discussion of the changes in the
standards from proposed to final and Appendix G for a comparison of the proposed and final
pesticide container standards.) The first seven standards presented apply to certain non-refillable
and refillable containers (as specified for each standard), while the eighth standard (the
repackaging standard) applies only to refillable containers, and the final labeling standard applies
to all containers. The final pesticide container design and residue removal standards are as
follows:

(1) Pesticide Container Design Standards

The final container standards adopt a subset of the Department of Transportation Hazardous
Materials Regulations (DOT HMR) packaging standards at the Packing Group III level for
pesticides not classified as DOT hazardous materials. Pesticides that are classified as DOT
hazardous materials must comply with all applicable DOT regulations. For the purpose of
enforcing the pesticide container regulations, the final rule identifies the DOT requirements for
all three packing groups that are “equivalent” to the Packing Group III requirements applicable
to products that are not DOT hazardous materials. Under the regulations, sale or distribution of

1 United Nations (1999); Mid America Crop Protection Association (MACA, 1999 and 1986).
" Department of Transportation Hazardous Materials Regulations (DOT HMR) (49 CFR Parts 107-179).
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pesticides in containers not meeting all of the standards (the specifically listed ones in the
pesticide regulations and the adopted DOT packaging standards) is prohibited. Both non-
refillable and refillable pesticide containers must meet these standards.

(2) Pesticide Container Permanent Markings

The regulations for non-refillable pesticide containers and refillable pesticide containers refer to
and adopt the DOT standards, which include marking requirements. Additionally, the
regulations require a serial number or other identifying code for each refillable container.

(3) Pesticide Container Dispensing Capability

The regulations stipulate that liquid pesticide non-refillable containers with a capacity greater
than 20 liters (5.3 gallons) be designed to eliminate splash and leakage during normal pouring of
the contents. No dispensing capability requirements are specified for refillable pesticide
containers.

(4) Pesticide Container Closures

Four closures are specified for non-refillable rigid containers having a capacity greater than

3.0 liters for liquid agricultural pesticides, and the final standard should not overlap with the
Child-Resistant Packaging requirements. Liquid minibulk refillable containers (refillables)
require a one-way valve, tamper-evident device, or both on each opening. Liquid bulk refillables
must be equipped with a pressure-relieving device and locking shutoff valve, and cannot have
external sight gauges.

(5) Pesticide Container Residue Removal Design Standard and Procedures

With regard to non-refillable containers, the regulations specify that every registrant test three
containers from each rigid container/dilutable formulation combination to determine that the
containers are capable of achieving a “four-9s” laboratory performance standard (a reduction of
the original active ingredient concentrate to 0.01 percent in a fourth rinse, equivalent to

99.99 percent removal). Percent removal represents the percentage of the original concentration
of the active ingredient in the pesticide product when compared to the concentration of that
active ingredient in the fourth rinse according to a formula.

(6) Pesticide Container Standards Waiver

The regulations include procedures for allowing a compliance waiver from adopting the
specified DOT requirements for both non-refillable and refillable containers. In addition, for
non-refillable containers, the regulations provide for waivers from the standard closure, container
dispensing, and residue removal standards.

(7) Pesticide Container Recordkeeping

The regulations require several types of recordkeeping. The first addresses the documentation
that the container used meets each aspect of the non-refillable container design standards. For
non-refillables, the period extends for as long as the container design type is used with the
registered pesticide product, plus 3 years.
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The second type of recordkeeping requirement involves records kept by the registrants regarding
repackaging. The registrants are required to keep copies of the contracts or authorizations,
residue removal procedures for refilling, and list of acceptable containers for the current
operating year and for 3 years thereafter.

The third type of recordkeeping involves refillers keeping copies of the documents identified in
the previous paragraph for the registrants for the current operating year and for 3 years thereafter
(as with the registrant recordkeeping).

The fourth type of recordkeeping involves information the refillers have to record when they
repackage and when they receive refillable containers. Refillers must record three pieces of
information when a pesticide is repackaged. No recordkeeping is required when a refillable
container is received. These records must be kept for 3 years.

(8) Pesticide Container Refilling

Registrants who directly sell or distribute pesticide products in refillables or sell or distribute
pesticide products to refillers for repackaging are held responsible for providing instructions and
documentation for refilling. Refillers who repackage pesticide products into refillable containers
for distribution or sale must comply with the refilling residue removal procedure developed by
registrants and can repackage any quantity of a pesticide product into a refillable container up to
the rated capacity of the container. In addition, refillers must inspect the exteriors and interiors
of the containers to ensure that the containers meet the necessary criteria for container integrity,
required markings, and openings. Refillers must also clean each refillable container according to
the residue removal procedure for pesticide product refilling (supplied by the registrant) before
repackaging the product, unless certain criteria are met.

(9) Pesticide Container Labeling

The scope of the labeling requirement includes all labels for all pesticide products, not just those
that fall within the scope of the non-refillable container, refillable container, and repackaging
(refilling) regulations. However, the final regulations exempt household products from the
residue removal instructions. Labels may include blank areas to allow a refiller to put any
amount of product into a refillable and designate on the label the amount and to add its EPA-
designated number for the refilling establishment. Other information to be included on the label
is a description of the container type giving its intended purpose (such as a refillable or non-
refillable statement) and detailed residue removal instructions. The regulations state that
household products are exempt from requiring residue removal instructions on their labels and
that durable permanent marking (versus permanent marking) is acceptable.

The level of required compliance for a pesticide product to these standards is not the same for all
products. While the labeling standards apply to all pesticide products, there is a subset of
pesticide products that are not subject to the pesticide non-refillable and refillable container
design standards and refilling standards. The level of compliance with these requirements
depends on a number of factors, such as the type of product (e.g., end-use, manufacturing,
antimicrobial), toxicity of the product, and use of the product. Chapter 3 provides a complete
description of the scope of the pesticide container requirements.
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2.2 Changes in Pesticide Container Design and Residue Removal Standards from the
Proposed to the Final Rule

The final pesticide container design and residue removal standards differ significantly from the
1994 proposed standards. The final standards are narrower in scope than the proposed
regulations, exempt certain antimicrobial pesticides, require less stringent container design and
residue removal requirements, and adopt some of the Department of Transportation (DOT)
hazardous materials regulations. As a result, the estimated economic impacts on the regulated
community under the final standards are different from the estimated economic impacts under
the proposed standards.

EPA received approximately 1,900 pages of comments from more than 200 commenters (e.g.,
trade associations, pesticide manufacturers, pesticide retailers, and many state regulatory
agencies) on the proposed rule. In response, two significant issues were readdressed, and the
comment period was reopened in 1999. The two issues were: (1) the scope of the container
standards; and (2) the relationship between the 1994 proposed rule and the DOT standards for
hazardous materials packaging. In the final rule (as discussed below), EPA has revised the scope
of the container standards to be risk-based with exemptions, and has adopted many of the design
and construction standards that would apply to DOT Packing Group III materials. These and
other changes made to each standard are as follows. (See Appendix G for additional information
on the changes from the proposed to the final rule.)

(1) Scope of the Pesticide Container Design and Residue Removal Standards

Regarding the scope of the pesticide container design and residue removal regulations, the
proposed regulations generally affected all containers used to package pesticide products,
without regard to industry, use, risk, or container type and size. Only manufacturing use
products were exempt from the proposed regulations. The final rule exempts manufacturing use
products, plant-incorporated protectants, and certain antimicrobial products from the non-
refillable container, refillable container, and repackaging (refilling) regulations. All other
products are subject to the container-related regulations, although the number of non-refillable
container standards is greatly reduced for some products. As proposed, all pesticide products
(except household products) are subject to the container labeling requirements in the final rule.

(2) Pesticide Container Design Standards

The proposed regulations included some very general design standards, but also included some
specific tests, such as a drop test for minibulk containers. The final standards specify some DOT
HMR packaging standards for pesticides classified as DOT hazardous materials. Pesticides that
are not classified as DOT hazardous materials are required to be packaged in accordance with the
specified design and construction standards that would apply to a DOT Packing Group I11
material.

(3) Pesticide Container Permanent Markings

The proposed standards required many more specific permanent markings for non-refillable and
refillable containers. For example, non-refillables required the EPA registration number and
name and a symbol or code of materials used to make the container, and refillables required the
statement, “Meets EPA standards for refillable containers.” The final regulations, as described
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above, refer to and adopt the DOT standards for non-refillables and refillables (which specify
certain markings), and require a serial number or other identifying code for each refillable
container.

(4) Pesticide Container Dispensing Capability

The proposed regulations stipulated that liquid containers be designed to eliminate the splash and
leakage during normal pouring of the contents, closing or resealing the container, and during
storage and cleaning of the container. The final regulations regarding pouring are the same
except that they apply only to non-refillables liquid containers with a capacity greater than 20
liters (5.3 gallons). The proposed requirement to reseal completely was not finalized because an
equivalent requirement is included in the adopted DOT standards.

(5) Pesticide Container Closures

The proposed and final standards for container closures are the same.

(6) Pesticide Container Residue Removal Design Standard

With regard to non-refillable containers, the proposed regulations specified that registrants must
demonstrate that each rigid/dilutable container/formulation combination achieved a “six-9s”
laboratory performance standard (a reduction of the original active ingredient concentrate to
0.0001 percent in a fourth rinse, equivalent to 99.9999 percent removal). The final regulations
require that every registrant test three containers from each rigid container/dilutable formulation
combination to determine that the containers are capable of attaining at least 99.99 percent
removal of each active ingredient in the fourth rinsate after a triple rinse.

(7) Pesticide Container Design and Residue Removal Standard Waiver

The proposed regulations permitted a waiver for standard closures and the residue removal
standard only (non-refillable containers), while the final regulations include provisions for both
non-refillable and refillable containers to waive adoption of the subset of DOT standards, and,
for non-refillables, the standard closure, container dispensing, and residue removal requirements.

(8) Pesticide Container Certification

The proposed rule required registrants to certify that the non-refillable and refillable containers
used for the distribution or sale of pesticides meet the container design standards. The final rule
does not require certification.

(9) Pesticide Container Recordkeeping
The proposed and final regulations require similar types of recordkeeping, although the final rule
requires fewer records and decreases the length of time that many of the records must be kept.

(10) Pesticide Container Refilling

The proposed and final regulations contain nearly the same requirements for the refilling of
pesticide containers, including specific guidelines for registrants and refillers. However, the
final rule changes two of the conditions to: (1) require a contract between the parties (rather than
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a contract or an authorization as proposed); and (2) allow repackaging at an end user location
under certain circumstances (rather than requiring the repackaging to be conducted at a
registered establishment as proposed).

(11) Pesticide Container Labeling

The proposed and final regulations for container labeling are similar, but the final regulations are
generally more flexible because they provide a range of specific statements. While the proposed
regulations required the residue removal instructions on all rigid non-refillable containers with
dilutable products, the final regulations exempt household containers and allow for durable
container markings (rather than only permanent as proposed).

2.3 Response to Comments to the Proposed Standards

As previously mentioned, EPA received approximately 1,900 pages of comments from more
than 200 commenters in response to the proposed pesticide container standards. The majority of
the comments received were directed toward the proposed container standards and their effect on
the regulated industries, resulting, in part, in the changes to the proposed standards as described
in the previous section. Only a relatively small portion of the comments submitted in response to
the proposed container standards were directed toward the regulatory impact analysis (RIA)
conducted for the proposed container standards. As a result, there were few changes made in the
assumptions used to calculate the costs of compliance from the proposed to the final container
standards based on the comments submitted. Rather, the differences between the proposed and
final rule economic analyses (EAs) primarily reflect changes made in the scope and requirements
of the container standards.

There are two exceptions. The first is the consideration of the swimming pool industry in the
final EA. This industry was not considered separately in the RIA for the proposed container
standards. As a result of comments submitted by the swimming pool industry, which provided a
reasonable justification for being considered separately,'? the EA for the final standards
considers swimming pool supply companies relative to the refilling standards. The other
exception is the calculation of the indirect, non-health benefits in the RIA associated with the
movement from non-refillable to refillable containers. In the proposed rule, these indirect
benefits (see Section 2.4) were estimated, and, in response, a number of comments were
submitted by the regulated industry questioning the magnitude of these benefits. Although EPA
still maintains that there could be a shift from non-refillables to refillable containers as a result of
the final pesticide container standards, EPA acknowledges that there is more uncertainty in the
assumptions made in the analysis of indirect benefits and the magnitude of these benefits than is
made evident in the proposed rule RIA. As a result, the EA for the final pesticide container
standards does not attempt to quantify these indirect benefits.

12 The swimming pool industry, which includes pool, spas, hot tubs, and whirlpools, successfully argued that it is
unique because it uses and refills a large number of small refillables (an estimated 1 million 1- or 2.5-gallon
containers).
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2.4 Comparison of the Estimated Costs and Benefits of the Final and Proposed
Standards

As described in Section 2.2, EPA made a number of significant changes to the pesticide
container standards from the proposed to the final standards. As a result, there are differences in
the level of compliance with these standards for existing containers, leading to differences in the
estimated costs and benefits of compliance with the pesticide container standards between the
proposed and final rule. Tables 2.1 and 2.2 present the estimated costs and benefits of
compliance for the final and proposed pesticide container standards.

Table 2.1. Annual Compliance Cost Comparison Between the Final and Proposed
Pesticide Container Standards (20058$)

Compliance Cost for Final Compliance Cost for Proposed

Cost Item Container Standards * Container Standards”
Total Cost of Compliance $8.4 million $40.1 to $55.5 million
Total Cost of Compliance by Regulated Industry
Pesticide Registrants $5.6 million $27.3 to $37.3 million
Agricultural Pesticide Refillers $2.6 million $4.7 million
End Users No Analysis Completed $8.2 to $13.6 million
Swimming Pool Supply Companies $0.2 million No Analysis Completed
Total Cost of Compliance by Standard
Container-Related Standards $2.9 million $22.2 to $32.2 million
Refilling-Related Standards ¢ $3.2 million $4.7 million
Labeling Standards $2.3 million $13.3 to 18.7 million

* See Chapter 4 for the cost analysis of the pesticide container regulations. Figures presented here are calculated
using a 3% discount rate. Figures for both 3% and 7% discount rates are presented in Chapter 4.

" Based on the costs estimated for Regulatory Option 2 in the proposed rule RIA for pesticide containers, which was
EPA’s preferred option in the proposed rule. The range of cost estimates results from the consideration of two
scenarios under each regulatory option (see Appendix E).

¢ The container-related standards include DOT packaging standards and recordkeeping standards for refillable and
non-refillable containers; closure standards, standards for container dispensing, and residue removal standards for
non-refillables; and standards for container marking, openings, and bulk containers for refillable containers.

4 The refilling-related standards include the inspection, cleaning, and recordkeeping of refillable containers.
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Table 2.2. Comparison of Human Health-Related and Non-Human Health-Related
Benefits for the Proposed and Final Container Standards (2005$)

Benefit Category | Final Container Standards * | Proposed Container Standards "
Human Health-Related Benefits
Avoided Cases * 610 to 768 cases annually (= e 1,650 to 2,250 acute illnesses
$264,051 to $332,311 in annualized annually

health benefits per year)

e Additional 1,945 to 2,449 cases
annually with “possible” cases (= an
additional $841,644 to $1,059,240
in annualized health benefits)

Improved Worker Safety *  Possible health benefit; lost *  Reduced personal sickness and
productivity valued as part of health injury
benefits from avoided cases »  Improved worker productivity
Improved Public Health *  Possible health benefit; continued *  Less personal injury from
benefit of avoided cases throughout accidental spills and chronic
the compliance schedule contamination sources
Non-Human Health-Related Benefits
Non-Refillable Container *  $4.5 million per year *  $5.6to $6.9 million per year
Disposal Benefit (2005$)
Non-Refillable to Refillable | «  Not quantified e $36 to $109 million per year

Container Benefit
?See Chapter 5 for the pesticide container regulations human health related and non-human health related benefits
analysis. Figures presented here are calculated using a 3% discount rate. Figures for both 3% and 7% discount rates
are presented in Chapter 5.

® Proposed container rule RIA (EPA, 1993, pg. XIV-3). See Appendix E.

The total cost of compliance with the final standards is estimated to be significantly lower than
the estimated total cost of compliance with the proposed standards (see Table 2.1). This is
primarily the result of the changes in the container standards from the proposed to final rule.
One of the significant changes between the proposed and final pesticide container rule is the
elimination of the labeling standard requiring household users to triple rinse non-refillable
containers prior to disposal. The estimated cost of this requirement accounts for a significant
portion of the difference between the final and proposed container standards in terms of
estimated total cost and estimated labeling standards cost, and all of the difference between the
end user costs (which are not expected in the final rule without the labeling requirement for
household users to triple rinse containers prior to disposal).

The difference in costs between the final and proposed rule for pesticide registrants (and the
container-related standards, for which the pesticide registrants are responsible) is attributed
primarily to the changes in the container standards from the proposed to final rule. Change in
residue removal standards, which are now applicable to only flowable concentrate products, has
significantly reduced the total cost of the rule. In addition, reduction in the estimated time to
inspect, clean, and record information for refillable containers and the elimination of certification
requirements also account for the difference between the total estimated costs for pesticide
refillers (and the refilling-related standards) to comply with the final container standards versus
the proposed container standards. Swimming pool supply companies face similar costs for
refilling; however, this industry was not addressed in the proposed rule RIA. The proposed rule
RIA for pesticide containers estimated costs to refill containers for agricultural refillers only,
ignoring not only the swimming pool industry, but also some agricultural and
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industrial/commercial/government product refilling responsibilities (and therefore increased
costs of compliance) for pesticide registrants.

Table 2.2 presents the estimated human health-related and non-human health-related benefits of
compliance with the final and proposed container standards. Both analyses estimate the number
of potentially avoided illnesses. In addition, there were other human health-related benefits
discussed qualitatively in the proposed regulations, such as improved worker safety and
improved public health, which remain relevant to the final regulations. In the RIA for the
proposed container standards, the avoided cases were estimated by extrapolating 1988—1989
California incident data to the national level. For that analysis, the number of cases per year
found to be attributable to container-related problems in California was assumed to represent
approximately 10 percent of the nation’s total, resulting in a total annual estimate of 1,650 to
2,250 potentially avoided cases. In the EA for the final standards, it is similarly assumed that the
percentage of illnesses related to pesticide products occurring in California in 1999 would not
differ significantly from the United States as a whole. However, unlike the proposed regulations,
this ratio is applied to national data on pesticide exposures, rather than extrapolating it to a
national estimate. The EA for the final container standards also estimates dollar benefits for the
potentially avoided cases as a result of the final container standards, which was not done in the
RIA for the proposed container standards. The total human health-related benefits calculated in
the final rule EA ($264,051 to $332,311 per year) are estimates of the costs avoided as a result of
estimated avoided cases of pesticide illness. The analysis considers costs including outpatient
costs, inpatient costs, the value of lost productivity, and the value of premature mortality.

The only quantified non-human health-related benefits calculated in the EA for the final
pesticide container standards is the annual cost-saving benefit associated with the diversion of
non-refillable containers from the hazardous waste management stream to the solid (non-
hazardous) waste stream. This annual benefit was also calculated in the RIA for the proposed
pesticide container standards. The differences between the results of the two analyses stems
from the changes in the scope criteria in the final rule, leading to a smaller number of containers
estimated to be diverted from the hazardous to non-hazardous waste stream in the final rule EA,
and, as a result, lower estimated dollar benefits.

In addition to the non-refillable container disposal benefits, the RIA for the proposed container
standards estimated indirect benefits associated with the switch from use of non-refillable
containers to refillable containers, which was expected (not required) as a result of the container
standards. The types of indirect cost savings estimated as a result of the switch to refillable
containers include: (1) container cost savings, (2) container disposal cost savings, and

(3) substantial labor savings associated with triple rinsing of used non-refillable pesticide
containers. The sum of indirect benefits was estimated to range from $36 million to $109
million. These benefits are not quantified in the final container standards EA.

In summary, this chapter presented (1) the final standards for pesticide containers and the
changes that have been made to the standards from the proposed to the final rule, and (2) a
summary of the estimated costs and benefits of compliance with the final and with the proposed
pesticide container standards. The remaining three chapters present the analysis of the costs and
benefits of compliance with the final pesticide container standards. The first step in this analysis
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(Chapter 3) involves determining the level of compliance of pesticide containers with the final
container standards. This information feeds into the second step of the analysis (Chapter 4),
which estimates the cost of compliance with the final standards. The final step (Chapter 5)
estimates the benefits to humans and the environment expected to result from compliance with
the final pesticide container standards.
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3.0 Pesticide Container Compliance Profile
3.1 Introduction

This chapter presents a baseline regulatory compliance profile of pesticide containers that will be
affected by the container regulations. In general, the container regulations address four
categories, which include:

* Non-refillable container standards;

» Refillable container standards;

» Repackaging of pesticide products; and
» Container labeling.

The container regulations compliance affects several types of entities across multiple pesticide
market sectors. The three entities that are potentially affected by the container regulations are
pesticide registrants, agricultural pesticide refillers, and swimming pool supply companies. The
following is a description of each of these entities as well as a description of how these entities
are affected by the container rule. For a more detailed description of each entity type see
Appendix D.

* Pesticide registrants include all establishments engaged in the formulation and preparation
of all types of pesticides (e.g., insecticides, fungicides, and herbicides). This regulated entity
includes both pesticide manufacturers and independent formulators who hold one or more
pesticide registrations. Registrants include those who distribute or sell pesticides in non-
refillable containers or refillable containers directly, those who distribute or sell pesticides to
independent formulators or refillers, and in some cases direct refiller establishments.

Pesticide registrants are basically required to ensure that all non-refillable and refillable
containers meet the container rule construction and design standards, develop and provide
information to refillers, and ensure that labels include the specified information. Pesticide
registrants are responsible for procedural and handling activities for approximately 10
percent of the refillables in the agricultural market (Paulson, 2002) and all of the refillables in
the industrial/commercial/government (I/C/G) market.”” The primary NAICS code
designation for pesticide registrants is 325320 — Pesticide and Other Agricultural Chemical
Manufacturing.'* The Dun & Bradstreet (D&B) database of company information and
financial data provides NAICS codes with company information where available.

Registrants may serve one or more of the pesticide use market sectors (i.e., agricultural,

" Don Paulson recently retired from Ciba/Novartis and is currently a consultant to Syngenta and CropLife America,
formerly the American Crop Protection Association (ACPA). Mr. Paulson was very active in the ACPA packaging
task force in the 1990s and co-surveyed the number of agricultural pesticide containers for ACPA with Tom Gilding
between 1989 and 1996.

' Other NAICS codes associated with pesticide registrants include: (1) 422690 — 1997 NAICS - Otr Chem & Allyd
Prdct Whislrs, (2) 422910 1997 NAICS — Farm Supplies Wholesalers, (3) 325612 — Polish and Other Sanitation
Good Manufacturing, (4) 325998 — All Other Miscellaneous Chemical Product and Preparation Manufacturing,

(5) 325188 — All Other Basic Inorganic Chemical Manufacturing, (6) 453998 — All Other Miscellaneous Store
Retailers (except Tobacco Stores), and (7) 325412 — Pharmaceutical Preparation Manufacturing. (See Appendix D.)
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industrial/commercial/government, and/or home and garden). (See below for a discussion of
each market sector.)

» Agricultural pesticide refillers include only independent agricultural market sector refillers.
The agricultural pesticide refiller entity is generally an agricultural chemical dealer (or
retailer) who supplies pesticide products to farmers or other end users in refillable containers
for large-scale application, although it could also be a distributor. Agricultural pesticide
refillers are subject to container refilling requirements each time a refillable container is
repackaged. Generally, this regulated entity is responsible for inspecting, rinsing, relabeling
containers prior to reuse, and maintaining appropriate records. It is estimated that 90 percent
of agricultural pesticide product is distributed or sold by agricultural pesticide refillers, and
the remaining 10 percent is distributed or sold directly by registrants (Paulson, 2002).

Agricultural pesticide refillers are generally represented under NAICS 422910 — Farm
Supplies and Wholesale Sector, which consists of “establishments primarily engaged in
wholesaling farm supplies, such as animal feeds, fertilizers, agricultural chemicals,
pesticides, plant seeds and plant bulbs” (U.S. Department of Commerce, 1997).

* Swimming pool supply companies include registrants and other companies that repackage
sodium hypochlorite, an antimicrobial used in pools and spas. Swimming pool supply
companies are affected by certain requirements in the final rule for repackaging (refilling)
sodium hypochlorite. These companies must meet certain refilling requirements, but not all.
Refillables are required to be inspected, cleaned, and properly labeled. Swimming pool
repackagers must maintain certain records, but not all. Copies of the residue removal
procedures for refilling and description of acceptable containers must be on file, but a record
of certain information recorded each time a container is refilled (e.g., product, amount) is not
required. A primary NAICS code for swimming pool supply companies is 453998 — All
Other Miscellaneous Store Retailers (except Tobacco Stores).

Other entities handle pesticide containers but are not regulated under the final rule. For example,
agricultural commercial applicators and self-applicators (farmers) routinely use combinations of
non-refillable and refillable containers. These entities typically do not redistribute or resell
refillable containers or provide refilling services other than for self-application or self-use;
therefore, these entities will not be subject to the final refilling requirements. As a result, these
entities are not included in this industry profile.

It is difficult to estimate the impact of the container regulations on end users or consumers of
pesticide containers. The container regulations do not include specific requirements for end
users or consumers. However, the labeling requirements for pesticide registrants require that
certain information, including proper residue removal procedures prior to disposal, be included
on pesticide labels. The impact of these labeling requirements on end users and consumers is
uncertain. Information on the current residue removal practices of end users and consumers is
not readily available; thus, estimating the change in behavior associated with the container rule
labeling requirements is also unavailable. We assume the labeling requirement impact on end
users or consumers is indirect and negligible.
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The container regulations are associated with three major market sectors of pesticide use:
agricultural, I/C/G, and home and garden (H&G). The market sectors used in the compliance
profile are consistent with EPA’s Pesticides Industry Sales and Usage: 2000-2001 Market
Estimates report (EPA, 2002b) and the Economic Profile of the U.S. Pesticide Industry (EPA,
2000a). The agricultural sector forms the largest market for conventional pesticides, with
herbicides used most commonly, followed by insecticides and fungicides. The I/C/G sector
includes use of pesticide products by professional applicators at I/C/G facilities, on military
bases, in hospitals, for janitorial use, and in homes and gardens. The H&G sector represents
pesticide products formulated for household use in and around the home.

The market sectors considered in this analysis differ slightly from the market sectors considered
in the proposed container rule RIA (EPA, 1993). Table 3.1 illustrates how the market sectors
considered in this analysis compare with the market sectors used previously.

Table 3.1. Market Sector Equivalent Between the Current Analysis and the
1993 EPA Proposed Container Rule RIA

Current Analysis

Proposed Container Rule RIA

Agricultural Agricultural
Industrial/Commercial/Government Industrial
Institutional

Swimming Pool Supply Companies *

Not considered separately

Home & Garden

Household

* Swimming pool supply companies are subject to a subset of the refilling requirements. Swimming pool supply
companies must meet certain refilling requirements, but not all. Refillables are required to be inspected, cleaned
(unless specified conditions in §165.170 are met), and properly labeled. Swimming pool supply companies must
maintain certain records, but not all. Copies of the residue removal procedures for refilling and description of
acceptable containers must be on file (§165.218(a)), but a record of certain information recorded each time a
container is refilled (e.g., product, amount) is not required (§165.218(b)). Swimming pool supply companies could
be considered part of both the I/C/G and H&G markets. For the purposes of this analysis, however, swimming pool
supply companies were considered separately for the refillable container and repackaging requirements. For non-
refillable containers, the containers holding sodium hypochlorite for swimming pool use are included with the
estimates of containers in the I/C/G and H&G markets.

Table 3.2 illustrates which regulated entities are responsible for which container regulations.
Table 3.2 is not intended to be comprehensive; rather, it is designed to provide a brief overview
showing how each of the regulated entities identified and characterized in this chapter will be
affected by the container rule.

Table 3.3 illustrates the SBA and EPA alternative small business definitions for entities affected

by the container regulations. A small entity is defined as:

* A small business according to the Small Business Administration (SBA) regulations at 13
CFR 121.201. The SBA defines small businesses by category of business using NAICS
codes. Not all companies within a given regulated entity have registered under the same
NAICS code. The SBA definition is based on the primary NAICS code or codes that best
represent(s) the regulated entity.
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Table 3.2. Generalization of Impacts of Pesticide Container Regulations on Regulated Entities

Agricultural Swimming Pool
Pesticide Pesticide Supply
Container Rule Activities Registrants Refillers Companies
Non-Refillable Containers
Ensure that all containers meet a subset of DOT packaging standards v
Ensure that liquid product containers dispense properly and have standard closures v
Ensure that containers meet the residue removal standard for dilutable pesticides in rigid containers v
Refillable Containers
Ensure that containers meet a subset of DOT packaging standards v
Mark containers with a serial number v
Ensure that a one-way valve and/or tamper-evident device is in place for liquid minibulks v
Ensure that a vent, gauge, and shutoff valve are in place for liquid bulk containers v
Meet repackaging conditions v v v
Develop cleaning procedures for repackaging v
Inspect, clean, and ensure proper labeling of containers v v vP
Maintain records v v Ve
Labeling Standards
Ensure that labels include specified information v |

? Refilling requirements affect pesticide registrants for 10 percent of the total refillable containers in the agricultural market sector and all of the containers in
the I/C/G market sector. Available data are insufficient to differentiate pesticide registrants that also repackage I/C/G market pesticide products from those that
do not. Therefore, pesticide registrants are held accountable.

b Swimming pool supply companies must meet certain refilling requirements, but not all. Refillables are required to be inspected, cleaned (unless specified
conditions in §165.170 are met), and properly labeled.

¢ Swimming pool supply companies must maintain certain records, but not all. Copies of the residue removal procedures for refilling and a description of
acceptable containers must be on file (§165.218(a)), but a record of certain information recorded each time a container is refilled (e.g., product, amount) is not
required (§165.218(b)).
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Table 3.3. SBA and EPA Alternative Definitions of Small and Large Businesses Affected by the
Pesticide Container Regulations

Regulated Entity SBA Definitions EPA Alternative Definitions
Definition
Primary NAICS Code(s) Size (13 CFR Part 121) Size Definition
Pesticide Registrants | 325320 — Pesticide and Other Small | 500 or fewer employees Small-Small 1 to 19 employees
Agricultural Chemical Medium-Small 20 to 99 employees
Manufacturing
Large-Small 100 to 500 employees
Large [501 or more employees Large 501 or more employees
Agricultural 422910 — Farm Supply Small | 100 or fewer employees Small-Small 1 to 9 employees
Pesticide Refillers Wholesalers Medium-Small 10 to 49 employees
Large-Small 50 to 100 employees
Large [ 101 or more employees Large 101 or more employees
Swimming Pool 453998 — All Other Small | Maximum revenues of $6.0 Small-Small 1 to 9 employees
Supply Companies Miscellaneous Store Retailers million® Medium-Small 10 to 49 employees
(except Tobacco Stores)
Large-Small 50 or more employees
Large |Revenues greater than $6.0 Large Revenues greater than $6.0
million® million *

* The SBA small business size standard is no more than $6 million in revenue for NAICS 453998. The analysis divided the SBA small businesses into the
three EPA alternative small business size categories regardless of employee or revenue totals once the regulated entity passed the SBA-defined small business
screening.
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* A small governmental jurisdiction that is a government of a city, county, town, school
district, or special district with a population of less than 50,000.

* Any small, not-for-profit enterprise that is independently owned and operated and is not
dominant in its field.

This economic analysis (EA) evaluates an alternative definition of small entities or businesses
potentially affected by the container regulations. As discussed by EPA in the 1999 Standards for
Pesticide Containers and Containment Proposed Rule Supplemental Notice (EPA, 1999), the
alternative definition disaggregates the SBA-defined small businesses into three size categories:
small-small, medium-small, and large-small businesses. EPA is concerned that using an overly
broad definition of small business in the EA of the container regulations may result in significant
economic impacts on smaller entities that will be camouflaged when combined with information
about potential impacts on facilities that meet the SBA size standard for small business but are
not typical of a small business in that industry sector. Table 3.3 represents each affected industry
by the SBA definition of small business and the alternative definition used in this analysis.

Two industry sectors considered in the 1999 Supplemental Notice were pesticide formulators and
agrichemical dealers. These regulated entities correspond with pesticide registrants and
agricultural pesticide refillers, respectively, in this EA. We have also developed an alternative
small business definition that disaggregates the SBA-define small businesses into small-small,
medium-small and large-small businesses for the swimming pool supply companies.

The remainder of this chapter is divided into three sections. Section 3.2 describes how we
estimated the total universe of pesticide containers in use for the three market sectors
(agricultural, I/C/G, and H&G). Section 3.3 illustrates how we applied the scope criteria to the
total universe of pesticide containers to estimate how many containers are ultimately affected by
the container regulations. Section 3.4 examines the extent to which pesticide containers are
already in compliance with various components of the container regulations.

3.2 Pesticide Container Universe

An estimate of the current number of non-refillable and refillable containers in the agricultural,
I/C/G, and H&G markets is based on data from the following sources:

* 1996 agricultural pesticide container survey by the American Crop Protection Association
(ACPA, 1997).

» Container number estimates derived from a 1989 pesticide container survey conducted by the
pesticide industry. The groups that participated include the National Agricultural Chemicals
Association (NACA), the Mid America CropLife Association (MACA), the International
Sanitary Supply Association (ISSA), and the Chemical Specialties Manufacturers
Association (CSMA).

* Non-refillable container numbers from 2001 and 1991 surveys conducted by the American
Chemistry Council (formerly the Chemical Manufacturers Association).

* Information and best professional judgment from industry and association representatives
(EPA, 2005, and Paulson, 2002).
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Because of the pesticide use diversity among the major pesticide markets, the number of
containers is estimated separately for each market. The general approach we took was to
summarize the number of containers by type from the appropriate source(s) and adjust container
numbers as appropriate to reflect current use levels based on 2001 information and best
professional judgment (EPA, 2005). Tables 3.4 and 3.5 illustrate the estimated number of non-
refillable and refillable containers, respectively, that are currently in use. Table 3.6 gives
estimates of the number of swimming pool chemical containers affected by the container
regulations. A more detailed discussion of how the estimates were derived for refillable
containers can be found in Appendix B.
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Table 3.4. Estimated Number of Non-Refillable Pesticide Containers in Use by
Major Market Sectors

Industrial/
Commercial/ Home &

Container Size Category Agricultural * Government " Garden ¢ Total
Liquid Pesticide Products
30-55 Gallons

Plastic 309,100 1,600,000 0 1,909,100

Steel 115,500 2,320,000 0 2,435,500
5 Gallons

Plastic 58,100 14,048,000 14,106,100

Steel 28,800 960,000 988,800
1 To <5 Gallons

Plastic 27,877,500 21,072,000 28,000,000 76,949,500

Steel 0 1,440,000 8,000,000 9,440,000
<1 Gallon

Plastic 1,007,000 20,560,000 104,000,000 125,567,000

Steel 0 160,000 12,000,000 12,160,000

Glass 0 240,000 8,000,000 8,240,000
Water Soluble Packets

PVA 544,600 0 0 544,600

Barrier 82,200 0 0 82,200
Bag-In-Box 500 260,000 0 260,500
Aerosol Cans 0 23,200,000 200,000,000 223,200,000
Other Sizes 0 0 0 0

Subtotal 30,023,300 85,860,000 360,000,000 475,883,300
Dry Pesticide Products
> 100 Ib Bulk 429,500 0 0 429,500
56-100 1b Bags 0 0 0 0
45-55 1b Bags

Plastic 1,849,200 0 0 1,849,200

Paper 8,161,000 0 0 8,161,000
11-44 1b Bags 0 1,120,000 39,500,000 40,620,000

Plastic 3,764,900 0 0 44,384,900

Paper 2,216,600 0 0 2,216,600
1-10 1b Bags

Plastic 328,900 328,900

Paper 5,730,200 5,730,200
Jugs

2.5 gallons 26,400 0 0 26,400

1 quart to < 2.5 gallons 2,273,000 370,000 500,000 3,143,000
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Table 3.4 (Continued). Estimated Number of Non-Refillable Pesticide Containers in Use by
Major Market Sectors

Industrial/
Commercial/ Home &
Container Size Category Agricultural * Government " Garden® Total

PVA 44,070,700 1,300,000 45,370,700

Barrier 11,879,100 430,000 12,309,100
Fiber Drums

> 30 pounds 12,300 1,280,000 0 1,292,300

<30 pounds 129,600 0 0 129,600
Other Sizes 3,442,200 0 0 3,442,200

Subtotal 84,313,600 4,500,000 40,000,000 128,813,600
Total - Non-Refillables 114,336,900 90,360,000 400,000,000 604,696,900
Percentage of Non-Refillables 18.91% 14.94% 66.15%

* Current estimates of the number of non-refillable containers in the agricultural market were taken from the most
recent (1996) ACPA Container Survey (ACPA, 1997). Number of containers has been rounded to the nearest
hundred for purposes of this table. Actual container estimates surveyed are used throughout the pesticide container
compliance profile (Chapter 3) and cost analysis (Chapter 4). EPA (2005) determined that the 1996 ACPA
Container Survey results were reasonable and should be used based on correspondence with Tom Gilding of

CropLife America (formerly ACPA).

® Current estimates of the number of non-refillable containers in the I/C/G market were based on the combined total
number of containers for the industrial and institutional market sectors used in the proposed container rule RIA
(EPA, 1993). EPA solicited comments from the American Chemistry Council (ACC) and ISSA in May 2001 to aid
in updating the I/C/G non-refillable container estimates. The ACC received information on the number of
containers used by 11 out of 40 member companies. This information was used to modify the current estimated
number of containers in the I/C/G market sector. As a result, EPA made the following changes in the estimated
number of non-refillable container estimates for the I/C/G market sector (EPA, 2005):

*  Bag-in-box: Two companies reported 133,162 bag-in-box containers. Since only a small number of companies
reported using these containers, this estimate was doubled and rounded down to 260,000.

*  One quart to < 2.5 gallon plastic: Two companies reported 184,617 containers in this category. This estimate
was doubled and rounded to 370,000.

*  Water soluble PVA packets and barrier packs: Three companies reported 653,305 water soluble PVA packets.
This estimate was doubled and rounded to 1,300,000. The number of barrier packs was calculated based on a
ratio of three PVA packets to one barrier pack, resulting in an estimated 430,000 barrier packs.

¢ Current estimates of the number of non-refillable containers in the H&G market were based on the total number of

containers in the household market sector used in the proposed container rule RIA (EPA, 1993). EPA received the

following qualitative feedback from John DiFazio of Consumer Specialty Products Association (CSPA) with regard
to the current number of H&G non-refillable containers in use versus the 1993 estimates:

* Liquid non-refillables: (1) 1 to <5 gallon plastic - about the same; (2) <1 gallon plastic - about the same; (3) <1
gallon steel - much less; and (4) aerosol cans - about the same.

*  Dry non-refillables: (1) 11 to 44 pound plastic bags - a bit less; (2) 1 to 10 pound paper bags - a bit more; (3) 1
quart to <2.5 gallon plastic - a bit less; and (4) subtotal for dry non-refillables - more, possibly much more.

As a result, the following non-refillable container estimate modifications were made:

+ <1 gallon steel: Assumed that “much less” reduced the estimate for this category from 24,000,000 to
12,000,000.

*  Flexible bags (see note “d” below): Assumed that “a bit less” 11 to 44 pound plastic bags combined with “a bit
more” 1 to 10 pound paper bags increased the estimate for this category from 28,000,000 to 40,000,000, with
500,000 of this total allocated to the “1 quart to <2.5 gallon plastic” size category specifically and the
remaining 39,500,000 allocated to flexible bags with no size criteria specified.

4 As with the proposed container rule RIA (EPA, 1993), no size criteria are specified for flexible bags. For the

purposes of this analysis, all of the flexible bags for the market sector were allocated to the “11 to 44 pound

paper/plastic bags” category.
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Table 3.5. Estimated Number of Refillable Pesticide Containers in Use
by Major Market Sectors

Home &

Container Size Category Agricultural * I/C/G" Garden ¢ Total
Liquid Pesticide Products
Retail Bulk Tanks (>500 Gal)

Plastic 12,060 7,200 0 19,260

Steel 1,340 800 0 2,140
Large Tanks (251-500 Gal)

Plastic 1,170 8,400 0 9,570

Steel 130 2,800 0 2,930
126-250 Gallons

Plastic 34,800 9,000 0 43,800

Steel 6,700 1,000 0 7,700
61-125 Gallons

Plastic 172,600 9,000 0 181,600

Steel 57,600 1,000 0 58,600
26-60 Gallons

Plastic 48,800 2,920 0 51,720

Steel 4,000 4,380 0 8,380
5-25 Gallons

Plastic 127,900 0 0 127,900

Steel 99,800 0 0 99,800
Other Sizes 0 0 0 0

Subtotal 566,900 46,500 0 613,400
Dry Pesticide Products
Retail Bulk Tanks (> 4,000 1bs) 175 0 0 175
Large Tanks (2,501-4,000 1bs) 5,425 0 0 5,425
101-2,500 Ib Bags 13,300 0 0 13,300
<100 1b Bags 677,800 0 0 677,800
Other Sizes 0 0 0 0

Subtotal 696,700 0 0 696,700
Total - Refillables 1,263,600 46,500 0 1,310,100
Percentage of Refillables 96.45% 3.55% 0.00%

Note: See Table 3.6 for estimates of the number of swimming pool chemical containers in use.

? Current estimates of the number of refillable containers in the agricultural market were based on converting the
formulated volume (gal) and formulated weight (1bs) of pesticides reported in the 1996 ACPA Container Survey
(ACPA, 1997) to the number of refillable containers in use. The non-bulk container estimates were rounded to the
nearest hundred, and the bulk container estimates were rounded to nearest multiple of five. See Appendix B.

® Current estimates of the number of refillable containers in the I/C/G market were based on the combined total
number of containers for the industrial and institutional market sectors used in the proposed container rule RIA
(EPA, 1993). EPA solicited comments from the ACC and ISSA in May 2001 to aid in updating the I/C/G refillable
container estimates. No changes to the estimated number of refillable containers were warranted, based on
responses from the ACC and ISSA.

¢ The analysis assumes that there are no refillable containers in the H&G market.
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Table 3.6. Estimated Number of Swimming Pool Chemical Refillable
Containers Affected by the Pesticide Container Regulations

Container Size Category | Number of Containers *

Liquid Pesticide Products
Retail Bulk Tanks (>500 Gal)

Plastic 1,620

Steel 180
Bulk Tanks (251-500 Gal)

Plastic 4,680

Steel 520
126-250 Gallons

Plastic

Steel
61-125 Gallons

Plastic 0

Steel 0
26-60 Gallons

Plastic 140,000

Steel 0
5-25 Gallons

Plastic 70,000

Steel 0
Other Sizes® 1,000,000
Total — Refillables 1,217,000

* Estimates are based on comments to the 1999 Supplemental Notice submitted by
relevant trade associations (i.e., the Chlorine Institute, National Spa and Pool Institute,
and Swimming Pool Chemical Manufacturers Association) that provide the average
number of refillings and volume. Based on the comments, the number of refillings
was assumed to be 8. A smaller refilling rate of 4 was assumed for larger containers.
This refilling rate was used with the data on volume from the comments (38 million
gallons of sodium hypochlorite in use for pools in spas annually) to arrive at the total
number of containers.

® Other sizes include relatively smaller, 1- or 2.5-gallon plastic containers known to be
in use.

3.3 The Implications of the Scope of the Regulations on the Container Estimates

The regulations specify which pesticide products are and are not subject to the regulations
(40 CFR Part 165 Subparts C, D, and E). The container scope criteria are relatively complex, but
some of the key points are briefly summarized here and in Table 3.7:

Page 33



Table 3.7. Summary of Regulatory Scope

Pesticide Products NOT Subject to the Pesticide Container Regulations

Non-Refillable and Refillable Containers
The following three categories of pesticide products are not subject to the non-refillable container, refillable
container, and repackaging regulations:

(1) Manufacturing use products (MUPs);
(2) Plant-incorporated protectants (PIPs); and
(3) Antimicrobial pesticide products that satisfy all four of these criteria:

« Itis an antimicrobial pesticide, as defined in FIFRA Section 2(mm), or it has antimicrobial properties, as
defined in FIFRA Section 2(mm)(1)(A), and is subject to a tolerance or a food additive regulation.

+ Its label includes directions for use on a site in at least one of the 10 antimicrobial product use categories
identified as “household, industrial, or institutional.”*

+ Itis not a hazardous waste when it is intended to be disposed, as defined in 40 CFR Part 261.

*  EPA has not specifically found that the product must be subject to the container provisions to prevent an
unreasonable adverse effect on the environment.

Pesticide Products Subject to the Pesticide Container Regulations

Non-Refillable Containers

Other than MUPs, PIPs, and exempt antimicrobial products, a pesticide product sold or distributed in a non-
refillable container is subject to all of the non-refillable container regulations if it satisfies at least one of the
following criteria: °

(1) It meets the criteria of Toxicity Category I;

(2) It meets the criteria of Toxicity Category II; or
(3) Itis classified for restricted use (as set out in 40 CFR parts 152.160-152.175).

If a product (other than MUPs, PIPs, and exempt antimicrobials) does not meet any of these criteria, the product is
subject to only the basic DOT requirements in 49 CFR 173.24.

Refillable Containers and Repackaging
Other than MUPs, PIPs, and exempt antimicrobial products, a pesticide product sold or distributed in a refillable
container is subject to the refillable container and repackaging regulations.

Pesticide Products Subject to the Pesticide Container Labeling Standards

All pesticide products are subject to the new labeling standards.

* The “household, industrial, or institutional” antimicrobial product use categories are: (1) food handling/storage
establishments premises and equipment; (2) commercial, institutional, and industrial premises and equipment;

(3) residential and public access premises; (4) medical premises and equipment; (5) human drinking water
systems; (6) materials preservatives; (7) industrial processes and water systems; (8) antifouling coatings; (9) wood
preservatives; and (10) swimming pools.

® The residue removal standard affects a smaller subset of Toxicity Category I, II, and restricted use products
because it is applicable to only flowable concentrate products.

(1) The non-refillable container, refillable container, and repackaging regulations do not apply
to the same subset of pesticide products, although the structure of the non-refillable container
regulations is different.

(2) For the non-refillable container regulations, only “higher-risk” products are subject to all of

the non-refillable container requirements. The “lower-risk™ products are subject only to the
basic DOT requirements. In particular:
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(a) A product is subject to all non-refillable container requirements if it is classified in at
least one of the following categories: (1) Toxicity Category I, (2) Toxicity Category II, or
(3) Restricted Use Product."

(b) All other products (those in Toxicity Category III or IV that are not restricted use
products) must comply only with the basic DOT requirements in 49 CFR 173.24.

(3) For the refillable container and repackaging regulations, antimicrobial products that are used
only in swimming pools (and closely related sites such as hot tubs, spas, or whirlpools) are
exempt from some of the standards.

(4) The new labeling standards apply to all pesticide products.

The remainder of this section discusses how the container regulations’ scope affects the estimate
of the number of containers affected by the regulation.

3.3.1 Manufacturing Use Products and Plant-Incorporated Protectants

Manufacturing use products (MUPs) and plant-incorporated protectants (PIPs) are explicitly
exempt from the pesticide container regulations. MUPs are any products intended (labeled) for
formulation or repackaging into other pesticide products and therefore assumed to be excluded
from estimates of the pesticide container universe. PIPs are substances that plants produce for
protection against pests. These substances and the genetic material necessary to produce them
are pesticides under FIFRA if humans intend these substances to prevent, repel, or mitigate any
pest. Bags of seed or other containers containing PIPs are assumed to be excluded from the
estimates of the pesticide container universe based on the scope of the data sources used. In
particular, the 1996 ACPA Container Survey (ACPA, 1997) used as the basis for the agricultural
market container estimates did not assess containers containing PIPs. Therefore, it is assumed
that none of the containers considered in this analysis will be affected by the MUP or PIP
exemptions.

3.3.2 Antimicrobial Pesticide Products

The container rule’s antimicrobial exemption applies only to containers in the I/C/G and H&G
markets. EPA (2005) determined that 27.7 percent of the total number of containers in each of
the two markets (and distributed by container type) would be antimicrobial product containers.'
Additionally, EPA (2005) identified the number of antimicrobial products subject to the
container regulations (1,350 products or 29.8 percent of the total number of antimicrobial
products [4,528]), and the number of antimicrobial products that are exempt from the regulations
(3,178 products, or 70.2 percent of the total number of antimicrobial products). As a result, it is

' The residue removal standard affects a smaller subset of Toxicity Category I, II, and restricted use products
because it is applicable to only flowable concentrate products.

'® The estimate of the total number of antimicrobial product containers is based on the estimated usage of
antimicrobial pesticides in the H&G and I/C/G markets. The estimate of 27.7 percent assumes that the total number
of antimicrobial product containers is in the same proportion as the number of antimicrobial products subject to the
regulations. The estimate is calculated by multiplying 29.8 percent, the percentage of antimicrobial products subject
to container regulations (EPA, 2005), by the total amount of antimicrobial usage, and dividing this value by the total
usage of pesticides: antimicrobial, conventional (e.g., herbicides, insecticides), and other (e.g., petroleum oil).
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assumed that approximately 8.25 percent (.277 * .298) of all I/C/G and H&G non-refillable and
refillable containers are antimicrobial products subject to all the container regulations.

EPA’s attempt in the 1999 Supplemental Notice (EPA, 1999) to partially exempt antimicrobials
used in swimming pools from some refillable container requirements was drafted to apply to
products that were eligible for exemption. EPA acknowledges that some of the products that
were intended to be partially exempted from the refillable container standards are hazardous
wastes when they are disposed. They are therefore not eligible for the antimicrobial exemption
from the container rule. In other words, the partial exemption from the refillable container
standards as described in the Supplemental Notice would not have applied to the products for
which it was intended to provide relief. Antimicrobial products that were not eligible for
exemption would have had to comply with the full set of container regulations.

As stated in the Supplemental Notice, EPA acknowledges that applying some of the refillable
container standards (specifically, the serial number marking, one-way valves or tamper-evident
devices, and recordkeeping) to sodium hypochlorite used in swimming pools would disrupt the
current refillable container system for these products and would probably cause the refillables to
be replaced by millions of single-use, non-refillable containers. EPA believes that adding
millions of pounds of these non-refillable containers to the waste stream is inconsistent with the
goals of Section 19(e) of FIFRA, particularly the goal that the regulations facilitate the safe refill
and reuse of containers. Therefore, in the Supplemental Notice, EPA attempted to create a
partial exemption from the refillable container standards for these products.

Based on comments and an analysis of which antimicrobial pesticides may be hazardous waste
when they are disposed, EPA is revising the partial exemption in the final rule so that it
accomplishes EPA’s intended goal. The partial exemption will apply to “antimicrobial” products
that are:

* Distributed in refillable containers;
» Subject to the container regulations; and
* Used in swimming pools, spas, hot tubs, and whirlpools.

EPA is limiting the scope of the reduced set of refillable container standards to products used
only in swimming pools, spas, hot tubs, and whirlpools because commenters on the proposed
container rule and the Supplemental Notice made a convincing case that applying the full set of
refillable container regulations to the refillable containers servicing these sites would be
burdensome. A significant factor was the large amount of detail about the refillable containers
used for distributing pool chemicals (generally 1- or 2.5-gallon plastic containers), the large
amount of product distributed in these containers, and the system that the pesticide registrants
had in place for managing these containers.

The estimated number of refillable containers in the swimming pool industry is not readily
available. Comments to the 1999 Supplemental Notice submitted by relevant trade associations
(i.e., the Chlorine Institute, National Spa and Pool Institute, and Swimming Pool Chemical
Manufacturers Association) were considered in the process of determining a reasonable number
of refillable containers of various sizes used by the estimated 305 small and 17 large swimming
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pool supply companies (or companies that routinely refill containers for distributing sodium
hypochlorite for pool disinfection). Table 3.6 illustrates the estimated number of swimming pool
chemical refillable containers subject to the container regulations.

3.3.3 Non-Exempt Products Sold or Distributed in Non-Refillable Containers:
Toxicity Categories I and 11

The scope criteria for the container standards limit the universe of non-refillable containers that
are affected by all of the non-refillable container requirements. Pesticide products classified in
Toxicity Category I or II are subject to all of the non-refillable container regulations.

Based on an analysis of pesticide registration data in an Office of Pesticide Programs database
and literature searching, we estimated the percentage of pesticide active ingredients (PAls) in
Toxicity Categories I and II used in the agricultural, I/C/G, and H&G markets. The pounds of
PAIs applied in each market sector was based on 1999 information compiled for the “Pesticide
Industry Sales and Usage: 1998 and 1999 Market Estimates” report (EPA, 2002b). We cross-
checked all PAIs comprising 0.05 percent or greater of the pounds applied in the agricultural
market, and all I/C/G and H&G PALls, to determine their toxicity category and whether the PAI
was also classified for restricted use. In the agricultural market, it is estimated that Toxicity
Category I and Toxicity Category II PAls account for 28.7 percent and 22.9 percent of the total
pounds applied, respectively. In the I/C/G market, Toxicity Category I and II PAIs account for
an estimated 28.4 percent each of the pounds applied. In the H&G market, Toxicity Category I
and II PAIs account for an estimated 18.5 percent and 45.7 percent of the total pounds applied,
respectively. It is assumed that the relative percentage of the pounds applied for PAIs
categorized as Toxicity Category I or II is applicable to the number of pesticide containers
affected by the container regulations according to the toxicity scope criteria (see Table 3.8).
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Table 3.8. Percentage of Pesticide Containers Affected by the Final Rule Scope Criteria

Pesticide Container Agricultural Industrial/Commercial/ Home & Garden
Final Rule Scope Criteria (%) Government (%) (%)
Pesticide Products NOT Subject to the Pesticide Container Regulations
Manufacturing Use Products 0 0 0
Plant-Incorporated Protectants 0 0 0
Antimicrobials * 0 8.25 8.25

Pesticide Products Sold or Distributed in Non-Refillable Containers Subject to All of the Non-Refillable
Container Regulations "

Toxicity Category | 28.7 28.4 18.5
Toxicity Category 11 229 28.4 45.7
Restricted Use Products 12.9 52 3.0

* The antimicrobial exemption only applies to containers in the I/C/G and H&G markets. EPA (2005) determined
that 27.7 percent of the total number of containers in each of the two markets (and distributed by container type)
would be antimicrobial product containers. Additionally, EPA (2005) identified the number of antimicrobial
products subject to the container regulations (1,350 products or 29.8 percent of the total number of antimicrobial
products [4,528]), and the number of antimicrobial products that are exempt from the regulations (3,178 products, or
70.2 percent of the total number of antimicrobial products). As a result, approximately 8.25 percent (.277 * .298) of
all I/C/G and H&G non-refillable and refillable containers were assumed to be antimicrobial products subject to all
the container regulations.

® The container rule scope criteria limit compliance with all of the non-refillable container regulations to non-exempt
products that meet the Toxicity Category I, Toxicity Category II, and/or restricted use criteria. Other non-exempt
products sold in non-refillable containers (those in Toxicity Categories III and IV that are not restricted use
products) must comply only with the basic DOT packaging standards in 49 CFR 173.24. These products are
considered separately because they are not subject to the full set of non-refillable container requirements.

3.3.4 Non-Exempt Products Sold or Distributed in Non-Refillable Containers:
Restricted Use Products

Pesticide products classified for restricted use are also subject to all of the non-refillable
container regulations. The same data set and assumptions used to evaluate PAI toxicity were
used to develop the percentage of pesticide containers affected by the restricted use non-
refillable container scope criteria. PAls and/or pesticide products ranging in toxicity (i.e.,
Toxicity Categories I through IV) may be classified for restricted use. Those PAIs that did not
meet the scope criteria based on toxicity (Toxicity Categories III and IV) were separated from
those that were affected by the container regulations (Toxicity Categories I and II). Each of the
PAIs in the Toxicity Categories III and IV were evaluated to determine if they were classified for
restricted use. In the agricultural market, Toxicity Category III and Toxicity Category IV
restricted use products account for an estimated 12.9 percent of the total pounds applied. In the
I/C/G and H&G markets, Toxicity Category III and Toxicity Category IV restricted use products
account for an estimated 5.2 percent and 3.0 percent of the pounds applied in each of these
markets, respectively.'” It is assumed that the relative percentage of PAls categorized as
Toxicity Category III or IV substances and classified for restricted use were applicable to the
number of pesticide containers affected by the container regulations according to the restricted
use scope criteria (see Table 3.8).

' Pesticide usage in the H&G market includes some applications by lawn care professionals and pest control
operators, who may be certified pesticide applicators and can, therefore, apply restricted use pesticides.
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3.3.5 Non-Exempt Products Sold or Distributed in Non-Refillable Containers:
Toxicity Categories III and IV That Are Not Restricted Use Products

Pesticide products classified in Toxicity Categories III and IV that are not restricted use
products are not subject to the full set of non-refillable container requirements. Instead, these
products are subject only to the basic DOT requirements in 49 CFR 173.24. These products are
not subject to the other non-refillable container requirements, such as the container closure,
container dispensing, and residue removal standards. Also, these products are not subject to the
other DOT requirements that are adopted by the pesticide container regulations.

3.3.6 Summary of Pesticide Container Scope Criteria

Table 3.8 summarizes the percentage of non-refillable and refillable containers affected by the
container scope criteria. As stated in Sections 3.3.1-3.3.4, the percentage of pesticide products
subject to the container scope criteria was applied to the estimated number of containers for each
size category.

We estimated the number of containers that are affected by the container regulations out of the
total universe of pesticide containers based on the percentage of containers affected by the scope
criteria listed in Table 3.8. For example, for “1 to <5 gallons” plastic non-refillables in the
agricultural sector, we estimated the number of containers affected by the container rule as:

(0.287 +0.229 + 0.129) * 27,877,500 = 17,980,988 containers
where:

«  “27,877,500” is the total number of containers in use in this size category (see Table 3.4.);

e “(0.287 +0.229 + 0.129)” represents the percentage of containers subject to the container
regulations based on the Toxicity Category I, Toxicity Category II, and restricted use product
classifications, respectively.

For the I/C/G and H&G markets, the same considerations as for the agricultural market sector
applied for determining the number of containers subject to the container regulations with one
exception. In these market sectors, we considered antimicrobial pesticide containers separately
from non-antimicrobial pesticide containers. Therefore, the number of containers containing
antimicrobials subject to the container regulations was added to the number of non-antimicrobial
pesticide containers that met the container rule scope criteria based on Toxicity Category I,
Toxicity Category II, and restricted use product classifications. For example, for I/C/G “30 to 55
gallon” plastic non-refillables, we estimated the number of containers affected by container rule
as:

(1,600,000 * 0.277 * 0.298) + {(0.284 + 0.284 + 0.052) * [1,600,000 * (1 - 0.277)]} =
848,711 containers

Page 39



where:

*  “1,600,000” is the total number of 30 to 55 gallon plastic non-refillable containers in use in
the I/C/G market (see Table 3.4);

*  “0.277” is the percentage of containers that hold antimicrobials;

*  “0.298” is the percentage of antimicrobials that are subject to the container regulations; and

*  “(0.284 +0.284 + 0.052)” represents the percentage of containers subject to the container
regulations based on the Toxicity Category I, Toxicity Category II, and restricted use product
classifications, respectively.

We calculated the number of pesticide containers affected by the scope criteria for each non-
refillable and refillable container size category. Tables 3.9 and 3.10 detail the number of non-
refillables and refillables, respectively, that are within the scope of the container regulations and
are potentially affected by the regulations.

As mentioned earlier, all products are subject to the refillable container and repackaging
regulations. As a result of this requirement, the number of refillable containers in the
agricultural market sector affected by the container regulations as displayed in Table 3.10 is the
same as in Table 3.5, which establishes the baseline number of refillable pesticide containers in
use. However, certain antimicrobial products in the I/C/G market sector (in fact, 70.2 percent of
antimicrobial products, as previously discussed) are exempt from the container regulations. As a
result of this exemption, the number of refillable containers in the I/C/G market is less than the
baseline for I/C/G refillable containers as described in Table 3.5. For example, in the baseline,
there are an estimated 7,200 refillable liquid plastic retail bulk tanks in the I/C/G market sector.
Due to the antimicrobial exemption, an estimated 5,800 containers of this type fall under the
scope of the regulations. The calculation is as follows:

(7,200 * 0.277 * 0.298) + [7,200 * (1-0.277)] = 5,800.
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Table 3.9. Estimated Number of Non-Refillable Pesticide Containers Affected by the

Pesticide Container Regulations *

Industrial/
Commercial/ Home &
Size Category Agricultural Government Garden Total

Liquid Pesticide Products
30-55 Gallons

Plastic 199,434 848,711 0 1,048,145

Steel 74,518 1,230,631 0 1,305,149
5 Gallons

Plastic 37,496 7,451,684 7,489,181

Steel 18,594 509,227 527,821
1 to <5 GALLONS

Plastic 17,986,536 11,177,527 15,909,183 45,073,245

Steel 0 763,840 4,545,481 5,309,321
<1 Gallon

Plastic 649,731 10,905,939 59,091,250 70,646,921

Steel 0 84,871 6,818,221 6,903,092

Glass 0 127,307 4,545,481 4,672,787
Water Soluble Packets

PVA 351,374 0 0 351,374

Barrier 53,012 0 0 53,012
Bag-In-Box 303 137,916 0 138,219
Aerosol Cans 0 12,306,312 113,637,020 125,943,332
Other Sizes 0 0 0 0

Subtotal 19,370,998 45,543,965 204,546,636 269,461,599
Dry Pesticide Products
> 100 Ib Bulk 277,097 0 0 277,097
56-100 1b Bags 0 0 0 0
45-55 1b Bags

Plastic 1,193,113 0 0 1,193,113

Paper 5,265,477 0 0 5,265,477
11-44 Ib Bags 0 1,120,000 39,500,000 0

Plastic 2,429,134 594,098 22,443,311 25,466,543

Paper 1,430,124 0 0 1,430,124
1-10 1b Bags

Plastic 212,196 212,196

Paper 3,697,147 3,697,147
Jugs

2.5 gallons 17,020 0 0 17,020

1 quart to < 2.5 gallons 1,466,578 196,264 284,093 1,946,935
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Table 3.9 (Continued). Estimated Number of Non-Refillable Pesticide Containers Affected
by the Pesticide Container Regulations *
Industrial/
Commercial/ Home &
Size Category Agricultural Government Garden Total

Water Soluble Packets

PVA 28,434,409 689,578 29,123,987

Barrier 7,664,424 228,091 7,892,515
Fiber Drums

> 30 pounds 7,925 678,969 0 686,894

<30 pounds 83,628 0 0 83,628
Other Sizes 2,220,893 0 0 2,220,893

Subtotal 54,399,166 2,387,000 22,727,404 79,513,570
Total - Non-Refillables 73,770,164 47,930,965 227,274,040 348,975,169
Percentage of Non-Refillables 21.14% 13.73% 65.13%

* Estimates based on the container rule scope criteria (see Section 2.3) applied to the total universe of non-refillable

containers (see Section 2.2).
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Table 3.10. Estimated Number of Refillable Pesticide Containers Affected by the
Pesticide Container Regulations *

Industrial/ Swimming
Commercial/ Pool Home &

Container Size Category Agricultural | Government | Industry" Garden Total
Liquid Pesticide Products
Retail Bulk Tanks (>500 Gal)

Plastic 12,060 5,800 1,620 0 19,480

Steel 1,340 644 180 0 2,164
Large Tanks (251-500 Gal)

Plastic 1,170 6,767 4,680 12,617

Steel 130 2,256 520 2,906
126-250 Gallons

Plastic 34,800 7,250 42,050

Steel 6,700 806 7,506
61-125 Gallons

Plastic 172,600 7,250 179,850

Steel 57,600 806 58,406
26-60 Gallons

Plastic 48,800 2,352 140,000 0 191,152

Steel 4,000 3,528 0 0 7,528
5-25 Gallons

Plastic 127,900 0 70,000 0 197,900

Steel 99,800 0 0 0 99,800
Other Sizes ° 0 0 1,000,000 0 1,000,000

Subtotal 566,900 37,458 1,217,000 0 1,821,358
Dry Pesticide Products
Retail Bulk Tanks (>4,000 lbs) 175 0 0 0 175
Large Tanks (2,501-4,000 1bs) 5,425 0 0 0 5,425
101-2,500 Ib Bags 13,300 0 0 0 13,300
Fiber Drums 677,800 0 0 0 677,800
Other Sizes 0 0 0 0 0

Subtotal 696,700 0 0 0 696,700
Total — Refillables 1,263,600 37,458 1,217,000 0 2,518,058
Percentage of Refillables 50.18% 1.49% 48.33% 0.00%

* Estimates based on the container regulations scope criteria (see Section 2.3) applied to the total universe of

refillable containers (see Section 2.2 and Table 3.5).

® Assumed estimates based on comments to the 1999 Supplemental Notice submitted by relevant trade associations

(i.e., the Chlorine Institute, National Spa and Pool Institute, and Swimming Pool Chemical Manufacturers

Association).

¢ Other sizes include relatively smaller, 1- or 2.5-gallon plastic containers.
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3.4 Regulatory Compliance Baseline

Table 3.11 provides an overview of the pesticide container regulatory requirements broken down
by various components of the rule.

Table 3.11. Overview of the Container Regulations

Non-Refillable Repackaging Pesticide
Containers Refillable Containers Products Labels
All Non-Exempt Non-Exempt Products All Non-Exempt All Products
Products (1) DOT container design, | Products (1) Identify container as
(1) Basic DOT packaging | construction, and marking | (1) Pesticide registrants non-refillable or refillable

standards (49 CFR 173.24)

All Non-Exempt
Products Meeting Scope
Criteria

(1) DOT container design,
construction, and marking
standards

(2) Container dispensing
capability

(3) Standardized closures
(4) Residue removal

(5) Recordkeeping

standards

(2) Serial number
marking*

(3) One-way valves or
tamper-evident devices™
(4) Bulk container
requirements

* Swimming pool
antimicrobial products are
not subject to these
requirements.

develop information

(2) Registrants and others
comply with specified
conditions

(3) Refillers (registrants
and others) obtain and
follow registrant
information, and clean,
inspect, and label
containers before refilling
them*

*Swimming pool
antimicrobial products are
not subject to several of
these requirements.

All Products in Non-
Refillable Containers
(1) Statements to prohibit
reuse and offer for
recycling; batch code

Some Products in Non-
Refillable Containers
(1) Cleaning instructions

All Products in Refillable
Containers

(1) Cleaning instructions
before final disposal

Some Products in
Refillable Containers

(1) Leave blank spaces for
net contents and
establishment number

3.4.1 Regulatory Compliance Rates for Non-Refillable Containers

The regulatory components and compliance rates affecting non-refillable containers are
discussed below. The regulatory components affect three different sets of non-refillable
containers; all non-exempt products (Section 3.4.1.1), all non-exempt products meeting the scope
criteria (Section 3.4.1.2), and all products (Section 3.4.1.3). Table 3.12 summarizes the
container rule regulation compliance rates for non-refillable containers.

3.4.1.1 All Non-Exempt Products

All non-exempt products sold or distributed in non-refillable containers must comply with the
basic DOT packaging requirements in 49 CFR 173.24. It is assumed that all containers comply
with these requirements, which establish minimum standards for container integrity,
compatibility, and filling limits.
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Table 3.12. Regulatory Compliance Rates for Non-Refillable Containers *

DOT DOT
Packaging | Packaging
Standards | Standards —
hazardous non- Other
materials | hazardous Labeling administrative
(§165.60- | materials ° Standards for container dispensing requirements requirements
64) (§165.60-64) | Closure Standards “° (§165.66) capability " " (§165.68) (Sec.156) (recordkeeping)
Small-Small Establishments
Agriculture 100.0% 100.0% 100.0% |95.0% 90.0% 100.0% [81.5% |35.0% |50.0% |0.0% 0.0%
I/C/G 100.0% 100.0% N/A N/A N/A 100.0% [81.5% |35.0% |50.0% |0.0% 0.0%
Home & Garden | 100.0% 100.0% N/A N/A N/A 100.0% |80.5% |50.0% |0.0% 0.0%
Medium-Small Establishments
Agriculture 100.0% 100.0% 100.0% [95.0% 90.0% 100.0% [81.5% |35.0% |50.0% |0.0% 0.0%
I/C/G 100.0% 100.0% N/A N/A N/A 100.0% [81.5% |35.0% |50.0% |0.0% 0.0%
Home & Garden | 100.0% 100.0% N/A N/A N/A 100.0% |80.5% |50.0% |0.0% 0.0%
Large-Small Establishments
Agriculture 100.0% 100.0% 100.0% [95.0% 90.0% 100.0% |81.5% [35.0% |50.0% |0.0% 0.0%
I/C/G 100.0% 100.0% N/A N/A N/A 100.0% [81.5% |35.0% |50.0% |0.0% 0.0%
Home & Garden | 100.0% 100.0% N/A N/A N/A 100.0% |80.5% |50.0% |0.0% 0.0%
Large Establishments
Agriculture 100.0% 100.0% 100.0% |95.0% 90.0% 100.0% [81.5% |35.0% |50.0% |0.0% 0.0%
I/C/G 100.0% 100.0% N/A N/A N/A 100.0% [81.5% [35.0% |50.0% |0.0% 0.0%
Home & Garden | 100.0% 100.0% N/A N/A N/A 100.0% |80.5% |50.0% |0.0% 0.0%

*In many cases, a regulation is not applicable to particular types of containers in a particular market sector. For example, the closure standards for non-refillables
are applicable only to containers that hold at least 1 gallon and that hold liquid products in the agricultural market sector.
®Under the container rule, both containers for hazardous materials and non-hazardous materials must comply with the DOT standards for containers for hazardous
materials. The costs of complying with the DOT standards for containers holding hazardous materials are therefore attributed to the DOT standards and not the

container rule.

For non-hazardous materials, we assume that DOT-compliant containers can be purchased on the market at prices comparable to non-compliant containers. We
also assume that within the compliance period, regulated entities will exhaust their inventory of non-compliant containers and replace them with compliant
containers at no extra cost. This assumption was based on inputs from container manufactures that indicated that only DOT-compliant containers are sold.

Accordingly, we assume that all non-compliant containers will be out of use by the time the rule goes into effect.

4 The closure standards are not applicable to I/C/G and H&G establishments. They are also not applicable to liquid containers less than 1 gallon in capacity, water-

soluble packets, bag in boxes, and aerosol cans. They are also not applicable to dry product containers.
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Table 3.12 (Continued). Regulatory Compliance Rates for Non-Refillable Containers *
¢ The first percentage represents the compliance rate for liquid containers 30 to 55 gallons. The second percentage represents the compliance rate for liquid
containers of 5 gallons, and liquid containers in the “other sizes” category. The third percentage represents the compliance rate for liquid containers 1 to <5
gallons.
"The standards for container dispensing capability are not applicable to liquid containers 30 to 55 gallons, water soluble packets, bag in boxes, and aerosol cans.
They are also not applicable to dry product containers.
€ For agricultural and I/C/G establishments: The first percentage represents the compliance rate for liquid containers of 5 gallons. The second percentage
represents the compliance rate for liquid containers 1 to less than 5 gallons. The third percentage represents the compliance rate for liquid containers less than 1
gallon. The fourth percentage represents the compliance rate for liquid containers in the “other sizes” category.
"For H&G establishments: The first percentage represents the compliance rate for liquid containers of 5 gallons. The second percentage represents the
compliance rate for liquid containers less than 5 gallons. The third percentage represents the compliance rate for liquid containers in the “other sizes” category.
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3.4.1.2 All Non-Exempt Products Meeting Scope Criteria

Non-exempt products are subject to all of the following non-refillable container regulations if the
product is classified as Toxicity Category I, Toxicity Category II, or restricted use.

Department of Transportation (DOT) Standards

Products sold or distributed in non-refillable containers must meet a subset of the DOT
Hazardous Materials Regulations (HMR), which establish standards for container design,
construction, and marking. Pesticide products that are not DOT hazardous materials must
comply with some of the general packaging requirements and the non-bulk and bulk packaging
standards for Packing Group III (the least stringent requirements). Pesticide products that are
DOT hazardous materials must comply with all of DOT’s regulations. For purposes of the
container regulations, EPA is specifically adopting the same kind of DOT requirements as for the
non-DOT hazardous materials, but for the product’s packing group.

EPA estimates that approximately 35 percent of pesticide products in use fall under the DOT
definition of a hazardous material and therefore meet the DOT requirements (EPA, 1999). We
assume that 35 percent of all pesticide containers in the three major markets and for each size
category are DOT hazardous materials. Therefore, these containers are already in compliance
with the container regulations.

It is assumed that the remaining 65 percent products sold or distributed in non-refillable
containers contain DOT non-hazardous material. It is assumed that these containers are also
already in compliance with the Packing Group III requirements. This assumption is consistent
with the proposed EPA container rule RIA which assumed that most of the containers in use
were DOT-compliant and that nearly all containers in production were also DOT-compliant.
This assumption was also validated for the final EPA container rule EA through additional
discussions with pesticide registrants, refillers and industry experts. Compliance with the DOT-
related standards was high for the proposed rule, and, given the increasing availability and use of
DOT-compliant containers, it is assumed in the final rule that those containers that were out of
compliance have either been replaced or will be replaced with compliant containers within the
compliance period.

Container Closures for Liquid Pesticide Products

To further allow for the safe use of pesticide containers, the container rule requires that rigid
non-refillable containers that have a capacity of at least 3.0 liters (0.79 gallons) and are used to
hold liquid agricultural pesticides have one of four standardized closures. Container closure
requirements are not required for rigid non-refillables in the I/C/G or H&G markets. The
container closure compliance rate for affected agricultural non-refillables is based upon an
assumption that EPA made for the proposed container rule RIA (EPA, 1993):

* 100.0 percent compliance for “30 to 55 gallon” containers;

* 95.0 percent compliance for “5 gallon” and “other” size containers; and
* 90.0 percent compliance for “1 to <5 gallon” containers.
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Container Dispensing Capability

The container regulations state that non-refillable containers of 20 liters (5.3 gallons) or smaller
for liquid products must allow the contents to be poured without glugging and with minimal
dripping. The major factors that reportedly affect pesticide dispensing are the design of the
container opening, and the design and placement of the container handle. The container
dispensing capability compliance rate for affected non-refillables is based upon assumptions that
EPA made for the proposed container rule RIA.'® Since there are no new data with which to
update these assumptions, the assumptions are left in place. Therefore, the following compliance
rates are assumed for all of the affected liquid non-refillables:

Agricultural Market

* 100.0 percent compliance for “5 gallon” containers;

+ 81.5 percent compliance for “1 to <5 gallons” containers;
* 35.0 percent compliance for “<1 gallon” containers; and
* 50.0 percent compliance for “other” size containers.

I/C/G Market

* 100.0 percent compliance for “5 gallon” containers;

» 81.5 percent compliance for “1 to <5 gallons” containers;
* 35.0 percent compliance for “<1 gallon” containers; and
* 50.0 percent compliance for “other” size containers.

H&G Market

* 100.0 percent compliance for “5 gallon” containers;

+ 80.5 percent compliance for “1 to <5 gallons” and “< 1 gallon” size containers; and
* 50.0 percent compliance for “other” containers.

Residue Removal Standards

The container regulations specify a residue removal standard for rigid containers for flowable
concentrate products that meets the Toxic Category I or II criteria and/or are classified for
restricted use. The regulations specify a test protocol that requires every registrant to test three
containers from each rigid container/dilutable formulation combination to determine that the
containers are capable of attaining at least 99.99 percent removal of each active ingredient in the
fourth rinsate after a triple rinse.

It is assumed that the average establishment, regardless of size or market sector, uses three rigid
container types per formulation, based on an assumption EPA made in its Container Rule RIA.
The residue removal standards, however, are applicable to only flowable concentrate products.
The representative number of existing and new formulations is assumed to vary by registrant
size. It is assumed that there are 0.25 existing and new formulations for the large registrants, 0.20
existing and formulations for the large-small registrants, 0.10 existing and new formulations for

'8 Refer to the Proposed Container Rule RIA (EPA, 1993), Table G-7, Non-refillable rigid containers: Compliance
with container dispensing requirements for all three regulatory options, except as noted otherwise, “percent of
plastic containers in market that meet requirement” and the table footnotes for information to substantiate the
assumptions used in this analysis.
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the medium-small registrants and 0.05 existing and new formulations for the small-small
registrants that will be subject to the residue removal standards (see Appendix A).

Not all existing container/formulations will be tested because test data conforming to the residue
removal protocol on a different non-refillable container/formulation may be used to demonstrate
that a non-refillable container meets the residue removal standard (“me-too” scenario). In the
proposed container rule RIA, EPA assumed that a lower range of 50 percent of all the container
formulation combinations will be tested and an upper range of 100 percent of all such
combinations will be tested. In the final economic analysis, the midpoint of this range, 75
percent, is used since the extent to which “me-toos” will apply is not known.

It is also assumed that a certain number of container/formulation combinations will fail the initial
residue removal test, requiring a second test using a container carefully selected from the open
market and expected to rinse more readily. Based on a study conducted for EPA, EPA assumed
in the proposed container rule RIA that 13 percent of small, medium, and large agricultural
containers and 3 percent of small and medium industrial/institutional/household containers
would not pass a triple-rinse test where 99.999 percent (“five-9s”) of a given formulation would
be removed after rinsing (EPA, 1993 and 1992b). The 99.99 percent (“four-9s”) standard in the
final rule is expected to have a much lower initial failure rate. Testing data summarized in the
final rule preamble show that one out of the 79 container/formulation combinations tested did not
reach the four-9s level. However, since the residue removal standards apply to only flowable
concentrate products, in the final economic analysis, a higher (30 percent) failure rate is
assumed. This is based on the failure rate of flowable concentrate container/formulation
combinations in the study of 79 container/formulation combinations tested (see Appendix A).
For all other container/formulation combinations, the final economic analysis assumes a 2
percent failure rate for all containers (all markets and all sizes of facilities).

Recordkeeping

For each pesticide product that is distributed or sold in non-refillable containers that meet the
scope criteria, pesticide registrants must maintain certain records to show compliance with the
non-refillable container standards. It is assumed that none of the pesticide registrants are
currently maintaining these records.

3.4.1.3 All Products

Labeling

The new labeling standards apply to all pesticide products. Therefore, the labeling compliance
rates are applicable to all pesticide registrants selling or distributing pesticide products in non-
refillable containers. The pesticide container regulations modify the label requirements in 40
CFR Part 156. The new standards require statements that:

* Identify a container as non-refillable;

* Prohibit the reuse or refilling of a non-refillable container;
* Provide a recycling statement for non-refillable containers;
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* Provide a lot number or other identification code on non-refillable containers; and
«  Provide residue removal instructions on some containers.'’

All of these statements are to be grouped and appear under the heading, “Storage and Disposal.”
It is assumed that no non-refillable containers are labeled with all of the required statements at
this time.

3.4.2 Regulatory Compliance Rates for Refillable Containers

Each of the regulatory components and compliance rates affecting refillable containers is
discussed below. The regulatory components affect all non-exempt products sold or distributed
in refillable containers, except for labeling requirements, which affect all refillable containers.
Antimicrobial pesticides used in swimming pools are subject to a reduced set of these
requirements. The H&G market does not include refillable containers and is not affected by the
refillable container regulations.

DOT Standards

All non-exempt products sold or distributed in refillable containers must meet a subset of the
DOT Hazardous Materials Regulations (HMR), which establish standards for container design,
construction, and marking. Pesticide products that are not DOT hazardous materials must
comply with some of the general packaging requirements and the non-bulk and bulk packaging
standards for Packing Group III (the least stringent requirements). Pesticide products that are
DOT hazardous materials must comply with all of DOT’s regulations. For the purpose of the
container regulations, EPA is specifically adopting the same kinds of DOT requirements as for
the non-DOT hazard materials, but for the product’s packing group.

EPA estimates that approximately 35 percent of non-exempt pesticide products in use meet the
DOT definition of a hazardous material and are therefore in compliance with the DOT
requirements (EPA, 1999b). It is assumed that 35 percent of all pesticide containers in the three
major markets and for each size category are DOT hazardous materials.

The remaining 65 percent of non-exempt products sold or distributed in refillable containers are
not DOT hazardous materials. However, it is assumed that containers used for the DOT non-
hazardous materials are in compliance with the Packing Group III requirements. This
assumption is consistent with the proposed EPA container rule RIA which assumed that most of
the containers in use were DOT-compliant and that nearly all containers in production were also
DOT-compliant. This assumption was also validated for the final EPA container rule EA
through additional discussions with pesticide registrants, refillers and industry experts.
Compliance with the DOT-related standards was high for the proposed rule, and, given the
increasing availability and use of DOT-compliant containers, the final rule assumed that those
containers that were out of compliance have either been replaced or will be replaced with
compliant containers within the compliance period.

' Residue removal instructions are required on the labels of all refillable containers and on the labels of rigid non-
refillable containers holding dilutable products that are not for residential use.
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Standards for Container Markings

The container regulations require that non-exempt pesticide products that are sold or distributed
in refillable containers be durably marked with a serial number or other identifying code (using
techniques including stamping, embossing, burning, or printing). The information must be
visibly located on the outside part of the container. We assume that none of the pesticide
registrants are durably marking refillable containers with a serial number at this time.

Standards for Openings

The container regulations limit access to the interior of liquid minibulk containers by requiring
that each opening of a liquid minibulk container other than a vent have a one-way valve, a
tamper-evident device, or both. EPA believes that one-way valves and tamper-evident devices
will give repackagers reasonable assurance of the previous contents of the containers. Most
agricultural minibulks and small volume returnable containers supplied by or purchased from
registrants are equipped with either a one-way valve or a tamper-evident device (EPA, 1992b)
and are therefore expected to be in compliance in the baseline. Agricultural minibulks obtained
on the open market, rather than from registrants, usually lack tamper-evident devices or one-way
valves, so refillers must add them (or something similar). The standards for openings are not
applicable to bulk tanks.

The standards for the openings compliance rate for affected refillables is based on assumptions
that EPA made for the proposed container rule RIA (EPA, 1993)*:

*  65.0 percent compliance for minibulk containers in the agricultural market; and
* 10.0 percent compliance for minibulk containers in the I/C/G market (assumes that tote bins
are minibulks, but small volume returnables in the I/C/G market are not minibulks).

Bulk Container Standards

The container regulations include a general integrity standard for all bulk containers and, for
liquid bulk containers, require vents and lockable valves and prohibit external sight gauges. The
bulk container standards compliance rate is based upon assumptions that EPA made for the
proposed container rule RIA (EPA, 1993):

* 100.0 percent compliance for dry bulk containers;

» 75.0 percent compliance for liquid plastic bulk containers in the agricultural market;

* 20.0 percent compliance for liquid steel bulk containers in the agricultural market; and
* 5.0 percent compliance for I/C/G liquid bulk containers.

Labeling

The new labeling standards apply to all pesticide products. Therefore, the labeling compliance
rates are applicable to registrants selling or distributing pesticide products in refillable
containers. The pesticide container regulations modify the labeling requirements in 40 CFR Part
156. The new standards for refillables require statements that:

20 Refer to the Proposed Container Rule RIA (EPA, 1993) Tables VII-8 and VII-9 and the table footnotes for
information to substantiate the assumptions used in this analysis.

Page 51



* Prohibit users of refillable containers from refilling such containers with substances other
than pesticides; and
* Provide residue removal instructions.

All of these statements are to be grouped and appear under the heading, “Storage and Disposal.”
It is assumed that none of the refillable containers are labeled with all of the container rule’s
required statements at this time.

Other Administrative Requirements

For each non-exempt pesticide product that is distributed or sold in refillable containers,
pesticide registrants must prepare and keep records of the repackaging-related documents. It is
assumed that none of the pesticide registrants are currently keeping these records.

The regulatory compliance rates for refillable containers are summarized in Table 3.13.2' The
compliance rates affect pesticide registrants selling or distributing refillable containers
containing non-exempt pesticide products. It is assumed that the container standards for
refillables in the swimming pool industry are unaffected by the container regulations because
they are either partially exempt from or already in compliance with the applicable standards
(EPA, 2002c¢). This assumption is based on comments received from pool supply companies,
industry associations, and an antimicrobial manufacturer, who pointed out many positive aspects
of the refillable containers they currently use, including: they are durable and appropriately
sized; they meet applicable DOT standards; there is a deposit system that leads to nearly

100 percent return of the containers; the company inspects and, if necessary, reconditions the
containers before refilling them; an applicator can tell if the container has been tampered with
when removing the cap; and their one-gallon containers are of the “no-glug” design. It is
assumed that swimming pool chemicals are not in compliance with the new labeling
requirements in 40 CFR Part 156.

2l We used the compliance rates presented in this table to calculate the total number of containers not in compliance
by regulation, which we then multiplied by the unit cost of regulation to develop total cost.
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Table 3.13. Regulatory Compliance Rates for Refillable Containers

Standards for

DOT Packaging | DOT Packaging | Standards | openings (for Other
Standards Standards — for liquid administrative
hazardous non-hazardous | container minibulks Labeling requirements —
materials * materials marking ° only)®¢ Bulk container standards ®' | requirements refilling
(§165.110-114) | (§165.110-114) | (§165.116) (§165.118) (§165.120) (§156) documents
Small-Small Establishments
Agricultural 100.0% 100.0% 0.0% 65.0% | 100.0%| 75.0% | 20.0% 0.0% 0.0%
I/C/G 100.0% 100.0% 0.0% 10.0%| 100.0% 5.0% 0.0% 0.0%
Swimming Pool 100.0% 100.0% 100.0% 100.0% N/A NA|  NA 0.0% 0.0%
Supply Companies
Home & Garden N/A N/A N/A N/A|  100.0% N/A N/A N/A
Medium-Small Establishments
Agricultural 100.0% 100.0% 0.0% 65.0%( 100.0%| 75.0%| 20.0% 0.0% 0.0%
1/C/G 100.0% 100.0% 0.0% 10.0% 100.0% 5.0% 0.0% 0.0%
Swimming Pool 100.0% 100.0% 100.0% 100.0% N/A N/A|  NA 0.0% 0.0%
Supply Companies
Home & Garden N/A N/A N/A N/A 100.0% N/A N/A N/A
Large-Small Establishments
Agricultural 100.0% 100.0% 0.0% 65.0%| 100.0%| 75.0%| 20.0% 0.0% 0.0%
I/C/G 100.0% 100.0% 0.0% 10.0%| 100.0% 5.0% 0.0% 0.0%
Swimming Pool 100.0% 100.0% 100.0% 100.0% N/A N/A|  NA 0.0% 0.0%
Supply Companies
Home & Garden N/A N/A N/A N/A|  100.0% N/A N/A N/A
Large Establishments
Agricultural 100.0% 100.0% 0.0% 65.0% 100.0% 75.0%| 20.0% 0.0% 0.0%
I/C/G 100.0% 100.0% 0.0% 10.0%| 100.0% 5.0% 0.0% 0.0%
Swimming Pool 100.0% 100.0% 100.0% 100.0% N/A N/A|  NA 0.0% 0.0%
Supply Companies
Home & Garden N/A N/A N/A N/A 100.0%| N/A N/A N/A

*Under the container regulations, both containers for hazardous and non-hazardous materials must comply with the DOT standards for containers for
hazardous materials. The costs of complying with the DOT standards for containers holding hazardous materials are therefore attributed to the DOT standards
and not to the container regulations.
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Table 3.13 (Continued). Regulatory Compliance Rates for Refillable Containers
® For non-hazardous materials, we assume that DOT-compliant containers can be purchased on the market at prices comparable to non-compliant containers.
We also assume that within the compliance period, regulated entities will exhaust their inventory of non-compliant containers and replace them with compliant
containers at no extra cost.
¢ The standards for container markings are not applicable to I/C/G plastic containers from 5 to 25 gallons and to I/C/G liquid containers under the “other sizes”
category.
4 The standards for openings (for liquid minibulks only) are not applicable to retail bulk tanks, and to dry product containers. These standards are also not
applicable to I/C/G liquid containers under the “other sizes” category.
®The bulk container standards are only applicable to retail bulk tanks.
For bulk containers in the all markets, the first percentage represents the compliance rate for dry bulk containers. For the agricultural market, the second
percentage refers to liquid plastic bulk containers and the third percentage refers to liquid steel bulk containers. For the I/C/G market the percentage refers to
all liquid bulk containers.
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3.4.3 Regulatory Compliance Rates for Refilling Activities

The container regulations establish procedural and handling standards to ensure that containers
are refilled legally and safely. Registrants have certain responsibilities to develop information,
and, if a different company (such as a retailer) repackages their product into refillable containers,
to ensure that certain conditions are met. The person who is actually doing the refilling—
regardless of whether it is the registrant or another company—must obtain the registrant’s
information; comply with certain conditions; and clean, inspect, and ensure proper labeling of
the refillable containers.

It is assumed that the refilling requirements for 90 percent of the total number of agricultural
refillables under the scope of the container rule are attributed to agricultural pesticide refillers
and the remaining 10 percent are attributed to pesticide registrants (Paulson, 2002).** All
refilling requirements in the I/C/G market are attributed to pesticide registrants because there is
no readily available information to differentiate an industry sector that repackages pesticide
products in the I/C/G market that is also not a registrant for products in that sector. All refilling
requirements in the swimming pool industry are attributed to registrants and swimming pool
supply companies.

The standards for establishments that repackage pesticide products into refillable containers
(refillers) require that these entities inspect, clean, and keep certain records about the refillable
containers that they refill (§165.198-§165.218). Using professional judgment based on
consultations with pesticide registrants, refillers, and industry experts, we estimated that 60
percent of establishments inspect refillables before refilling, 92 percent properly clean the
container before refilling, and none of the establishments currently implements recordkeeping
that meets the standards.

Based on comments from pool supply companies, industry associations, and an antimicrobial
manufacturer, EPA has determined that swimming pool supply companies in general inspect
containers before refilling (EPA, 2002¢). For this analysis, we assumed that 95 percent of
refillable containers in the swimming pool industry are properly inspected prior to refill. EPA
has also determined that refillables in the swimming pool industry will probably not have to be
cleaned prior to refilling because specified conditions (§165.170) will be met and certain
recordkeeping requirements do not apply (§165.178(b)) (EPA, 2002c). We assumed that all of
the refillables in the swimming pool industry are already in compliance with the applicable
cleaning and recordkeeping requirements.

Table 3.14 summarizes the container rule refilling requirements for entities handling pesticide
products that are repackaged into refillable containers for sale or distribution.

> We used these assumptions to allocate the total number of containers in each size and type category to the
different markets (e.g., pesticide registrants, agricultural pesticide refillers). For example, out of the estimated
12,060 plastic bulk containers in the agricultural market, 10,854 (90 percent) are attributed to agricultural pesticide
refillers. We then used these numbers to develop estimates of number of containers in not in compliance and finally
to estimate the cost of compliance by registrants.
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Table 3.14. Repackaging/Refilling Requirements and Responsibility

Registrants Who Distribute | Registrants Who Distribute Refillers Who Are
or Sell in Refillable or Sell to Outside Refillers | Not the Registrants of the Product
Requirement Containers for Repackaging (Outside Refillers)
Ensure product integrity Yes Yes Yes
Develop written documents describing: (1) how to clean Yes Yes No
containers and (2) acceptable containers
Comply with conditions to allow an outside refiller to No Yes No
repackage your product (e.g., provide contract or
authorization) *
Comply with conditions to allow you to repackage a No No Yes
registrant’s product (e.g., obtain contract or authorization) *
Have documents available at refilling establishment ° Yes No Yes
Be a registered producing establishment ° Yes No Yes
Repackage product only into acceptable container Yes No Yes
Repackage up to rated capacity of container ° Yes No Yes
No limits on size of container ° Yes No Yes
Identify product previously in container to determine the Yes No Yes
appropriate cleaning procedure °
Clean container ™ Yes No Yes
Visually inspect container ™ Yes No Yes
Label container Yes No Yes
Recordkeeping ° Yes Yes Yes
Compliance period 5 years 5 years 5 years

* The conditions for a registrant to allow a refiller that is not part of the registrant’s company to repackage a product include (a) the repackaging results in no change
in the pesticide formulation; (b) the refiller is a registered producing establishment; (c) the registrant and refiller enter into a written contract for the refiller to
repackage the pesticide product and to use the product’s label; (d) the product is repackaged only into refillable containers that comply with the regulations; and

(e) there are no changes to the pesticide label (other than adding the appropriate net contents and EPA establishment number).

® The repackaging regulations do not specifically apply these standards to registrants who distribute or sell to refillers that are not part of their company for
repackaging. In this case, the registrant is not actually repackaging the product into refillable containers, which is the activity that these requirements are intended to
address. The table therefore indicates “no” for these registrants. However, some of these requirements apply because of other regulations. For example, these
registrants are required to be registered producing establishments by 40 CFR Part 167. In addition, a registrant may also repackage product directly into refillable
containers as described in the previous column, and those requirements would thus apply.

¢ Antimicrobial products that are used only in swimming pools (and closely related sites such as hot tubs, spas, or whirlpools) are exempt from the portions of the
cleaning and inspecting requirements that relate to serial numbers and one-way valves/tamper-evident devices and from some of the recordkeeping.
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In summary, this chapter presented the level of compliance of pesticide containers with the final
container standards. We calculated the number of pesticide containers affected by the scope
criteria for each non-refillable and refillable container size category for all the market sectors-
Agriculture, I/CG and H&G. We also described the regulatory compliance baseline that presents
the percentage of containers expected to be in compliance with the requirements of the container
rule. This provides an estimate of the number of containers not in compliance, which we use in
the cost analysis presented in the next chapter (Chapter 4).
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4.0 Pesticide Container Standards Cost Analysis
4.1 Introduction

This chapter describes the methods and the results of the analysis of the costs of the container
regulations. Section 4.2 defines the basic framework of the analysis: the categories of regulated
entities considered, the market sectors examined, the container types included, the specific
regulations covered, and the broad assumptions that underlie the analysis.” Section 4.3
describes those characteristics of the regulated entities that are inputs to the cost analysis: the
number of regulated entities and, for each category of regulated entity, the percentage of total
annual revenue in each size class. Section 4.4 describes the method for estimating the costs
incurred by pesticide registrants of complying with the container-related regulations. Section 4.5
describes the method for estimating the costs incurred by pesticide refillers (a broad category that
includes several categories of regulated entities, described in Section 4.2 below) of complying
with the refilling-related regulations.

The estimates of total annualized compliance cost, both by regulated entity and by regulation, are
presented in Section 4.6. The total annualized costs of the pesticide container rule are calculated
across all regulations contained within it, for:

» The average regulated entity — in each combination of entity type, market sector, and
company size class;

* All regulated entities — in each combination of entity type, market sector, and company size
class;

«  The average pesticide registrant with a “representative share” in each market sector;**

» All pesticide registrants (across all market sectors) in each company size class;

» All pesticide registrants across all market sectors and company size classes;

» All regulated entities within each category complying with refilling-related regulations; and

* All regulated entities.

These results are shown in Tables 4.17a and 4.17b in Section 4.6. Regulated entities in this
analysis are companies rather than individual facilities. In addition to costs per regulated entity,
costs are calculated by regulation, as shown in Tables 4.18a and 4.18b.

The impact of the container regulation on the average regulated entity in each regulated entity
type is measured as the ratio of its annual compliance cost to its annual revenue. The results of
the impact analysis, for each combination of market sector and size class, are presented in
Section 4.7. The subcategories of the “small” size category are aggregated for the Small
Business Regulatory Enforcement Fairness Act (SBREFA) analysis of impact. Finally, in

 Specific assumptions made at different points in the analysis are detailed in the appropriate sections.

** The cost analysis estimates the compliance costs of an average pesticide registrant in each market sector, as well
as the compliance costs of an average pesticide registrant that works in all three market sectors. The average
pesticide registrant that works in all three market sectors is assumed to have the same distribution of containers
across market sectors as the distribution of pesticides (by volume) across market sectors. That is, if the distribution
of pesticide usage by volume is 40 percent, 30 percent and 30 percent in the agricultural, I/C/G, and H&G markets,
respectively, then the distribution of containers by an average pesticide registrant who for example has 100
containers will be 40, 30, and 30 for the three markets, respectively.
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Section 4.8 the results of two sensitivity analyses are presented—one that uses a set of “low-end”
input values (i.e., input values that will result in lower-cost estimates) and one that uses a set of
“high-end” input values (i.e., input values that will result in higher-cost estimates).

4.2 The Basic Framework of the Cost Analysis

There are two broad sets of regulations under the pesticide container rule. One set of regulations
pertains to pesticide containers themselves—how they must be constructed, marked, and labeled
to ensure safety. The regulated entities that must comply with these regulations are the pesticide
registrants. The other set of regulations concerns the refilling (or repackaging) of (refillable)
pesticide containers, specifying what must be done to ensure that the act of refilling a pesticide
container does not pose safety or health problems. The regulated entities (broadly termed
“pesticide refillers”) that must comply with this set of regulations are agricultural pesticide
refillers, swimming pool supply companies, and some pesticide registrants (in particular,
pesticide registrants in two of the three market sectors plus the swimming pool industry).
Descriptions of each of these categories of regulated entities can be found in Section 3.1 and
Appendix D.

To the extent possible, we estimated costs for regulated entities separately by the market sectors
in which they operate. The categorization of regulated entities by market sector is shown in
Table 4.1.

Table 4.1. Types of Regulated Entities by Market Sector

Industrial/
Commercial/ Swimming Home & Garden
Agricultural Government Pool (H&G) Sector
Sector (I/C/G) Sector Industry (Households)
Pesticide Registrants v v v v
Agricultural Pesticide Refillers v
Swimming Pool Supply Companies v

* Swimming pool supply companies could be considered part of both the I/C/G and H&G markets. However, for the
purposes of this analysis, we considered swimming pool supply companies separately.

The types of containers covered under the container regulation are broadly categorized as non-
refillable and refillable containers. Because the set of regulations pertaining to the activity of
refilling obviously involves only refillable containers, only regulated entities that engage in
refilling must comply with them. A broad overview of the regulated entities and the sets of
regulations with which they must comply is provided in Table 4.2. A more detailed overview,
identifying the pesticide container standards with which the different regulated entities must
comply, is given in Table 4.3.%

23 See Chapter 2, Chapter 3, and Appendix G for a more detailed description of the final pesticide container
standards.
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Table 4.2. Overview of Regulated Entities and Types of Regulations with

Which They Must Comply
Regulation of Pesticide
Containers
(Non-Refillables and Regulation of Refilling
Regulated Entity Refillables) (Refillables)

Pesticide Registrants:

In the Agricultural Sector v v

In the I/C/G Sector v v

In the Home & Garden Sector v

In the Swimming Pool Industry v v
Agricultural Pesticide Refillers v
Swimming Pool Supply Companies * v

* Swimming pool supply companies are subject to a subset of the refilling requirements. Swimming pool supply
companies must maintain certain records, but not all. Swimming pool supply companies must meet certain refilling
requirements, but not all. Refillables are required to be inspected and cleaned (unless specified conditions in
§165.170 are met) but not do not need to be relabeled. Copies of the residue removal procedures for refilling and
description of acceptable containers must be on file (§165.218(a)), but a record of certain information recorded each
time a container is refilled (e.g., product, amount) is not required (§165.218(b)). Swimming pool supply companies
could be considered part of both the I/C/G and H&G markets. For the purposes of this analysis, however, we
considered swimming pool supply companies separately.
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Table 4.3. Intersection of the Pesticide Container Regulations and Regulated Entities

Agricultural Swimming Pool
Pesticide Container Regulations Pesticide Registrants | Pesticide Refillers Supply Companies
Non-Refillable Containers
Ensure that containers meet a subset of DOT packaging standards v
Ensure that liquid product containers dispense properly and have standard closures v
Develop residue removal procedures for dilutable pesticides in rigid containers v
Refillable Containers
Ensure that containers meet a subset of DOT packaging standards v
Mark containers with a serial number v
Ensure that a one-way valve and/or tamper-evident device is in place for liquid v
minibulks
Ensure that a vent, gauge, and shutoff valve are in place for liquid bulk containers 4
Meet repackaging conditions v v vt
Develop cleaning procedures for repackaging v
Inspect, clean, and properly label containers v v vt
Maintain records v v vt
Labeling Standards
Ensure that labels include specified information v |

? Refilling requirements affect pesticide registrants for 10 percent of the total refillable containers in the agricultural market sector and all of the containers in
the I/C/G market sector. Available data are insufficient to differentiate pesticide registrants that also repackage I/C/G market pesticide products from those that
do not. Therefore, pesticide registrants are held accountable.

" Swimming pool supply companies must meet certain refilling requirements, but not all. Refillables are required to be inspected and cleaned (unless specified
conditions in §165.170 are met) but not do not need to be relabeled. Swimming pool supply companies must maintain certain records, but not all. Copies of
the residue removal procedures for refilling and description of acceptable containers must be on file (§165.218(a)), but a record of certain information recorded
each time a container is refilled (e.g., product, amount) is not required (§165.218(b)).
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Containers within the broad categories of non-refillable and refillable containers are further
subdivided by size and material type, as shown in Table 4.4.

Table 4.4. Types of Containers Considered in the Analysis

Containers for Liquid Products

| Containers for Dry Products

Non-Refillables

30 - 55 gallons, plastic

56 - 100 Ib. bags, paper/plastic

30 - 55 gallons, steel

45 - 55 1b. bags, plastic

5 gallons, plastic

45 - 55 1b. bags, paper

5 gallons, steel

11 - 44 1b. bags, plastic

1 - <5 gallons, plastic

11 - 44 1b. bags, paper

1 - <5 gallons, steel

1 - 10 Ib. bags, plastic

<1 gallon, plastic

1 - 10 Ib. bags, paper

<1 gallon, steel

2.5 gallon jugs

<1 gallon, glass

1 gt. - <2.5 gallon jugs

Water soluble packets — PVA packets

Water soluble packets — PVA packets

Water soluble packets — barrier packs

Water soluble packets — barrier packs

Bag in box

> 101 Ib. bulk containers

Aerosol can

> 30 Ib. fiber drums

<30 1b. fiber drums

Other

Refillables

Bulk Tanks (> 500 gallons), plastic

Bulk (> 4,000 Ibs.), paper/plastic

Bulk Tanks (> 500 gallons), steel

Large (2,501 - 4,000 lbs.), paper/plastic

Large Tanks (251 - 500 gallons), plastic

101 - 2,500 lbs., paper/plastic

Large Tanks (251 - 500 gallons), steel

Fiber drums

126 - 250 gallons, plastic

Other sizes

126 - 250 gallons, steel

61 - 125 gallons, plastic

61 - 125 gallons, steel

26 - 60 gallons, plastic

26 - 60 gallons, steel

5 - 25 gallons, plastic

5 - 25 gallons, steel

Other sizes

4.3 Characteristics of the Regulated Entities That Are Inputs to the Cost Analysis

Regulated entities are divided into two size classes: small and large. As discussed in Chapter 3,
for this analysis, the “small” category is further sub-divided into “small-small,” “medium-small,”
and “large-small.”*® We estimated costs for several of the cost categories listed above (e.g.,

26 This analysis considers an alternative definition to the Small Business Administration’s (SBA’s) definition of
small business for the industries potentially affected by the final pesticide container regulations. The analysis

Page 62



costs for the average regulated entity in each combination of entity type, market sector, and size
class) using the following two characteristics of regulated entities as inputs:

* The number of entities in each combination of market sector and size class; and
» The breakdown of total revenue by size class (i.e., the percentage of total revenue attributed
to large establishments and to small-small, medium-small, and large-small establishments).

We used the number of entities in a combination of market sector and company size class to
calculate the number of containers out of compliance with each regulation under the container
rule per average regulated entity in that combination of market sector and size class. For
example, there are estimated to be 26,703 1 to <5 gallon plastic non-refillable containers out of
compliance with the standards for container dispensing capability among “large-small” pesticide
registrants in the agricultural sector.”’ There are 66 such pesticide registrants, so the average
number of containers out of compliance with that regulation per “large-small” registrant in the
agricultural sector is 402 (=26,703/66).2

We used the percentage of total revenue attributed to regulated entities in a given size class to
allocate the number of containers that fall within the scope of the container rule within each
market sector to the different size classes (see Section 4.4.3). For example, 0.8 percent of
revenue among pesticide registrants is associated with “large-small” establishments. Using this
as a proxy for the distribution of containers that fall under the scope of the rule, the analysis
assumed that 0.8 percent of all such containers were registered by “large-small” establishments
in each market sector.

Appendix D describes the data sources and procedures we used to characterize representative
regulated entities for each market sector and size category. In general, Dun & Bradstreet
financial data were matched to the representative list of companies for each regulated entity type,
and the companies were profiled based on the SBA definition of small and large businesses and
EPA’s alternative definitions of small businesses (see Appendix D).

disaggregates the SBA-defined small businesses into three categories: small-small, medium-small, and large-small.
EPA is concerned that using an overly broad definition of small business in the economic analysis of the container
regulations may result in significant economic impacts on smaller entities that will be camouflaged when combined
with information about potential impacts on facilities that meet the SBA size standard for small business but are not
typical of a small business in that industry sector.

" We calculated the number of plastic non-refillable containers out of compliance for the container dispensing
capability among “large-small” pesticide registrants in the agricultural sector by multiplying the total number of
non-refillable containers affected by the container regulations (17,986,536, see Table 3.9) and multiplying it by the
percentage of containers among the “large-small” containers (0.8%), which was obtained from the distribution of
total revenues across the pesticide registrant company size categories. Out of the 144,339 (17,986,536*0.08)
containers, 81.5% are expected to be in compliance with the container dispensing standards (see Table 3.12) which
gives 26,703 containers not in compliance (144,339*0.185).

* Discrepancy is due to rounding. The inputs to the calculation shown here (26,703 and 66) are rounded. The
output, 402, is based on the unrounded numbers.
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Table 4.5 presents the estimated numbers of regulated entities by market sector and size
category.” The percentages of total revenue in each size class within a regulated entity type are
given in Table 4.6.%

Table 4.5. Estimated Numbers of Regulated Entities by Market Sector and Size Class

Size Classes

Market Sector Small-Small | Medium-Small | Large-Small | Large | All Size Classes
Pesticide Registrants
Agricultural 399 198 66 58 722
I/C/G 299 148 50 44 541
Home & Garden 299 148 50 44 541
Total 997 495 166 146 1,804
Agricultural Pesticide Refillers
Agricultural 13,996 2,395 251 153 16,795
Total 13,996 2,395 251 153 16,795
Swimming Pool Supply Companies
Total | 174 | 17| 14| 17| 322

Table 4.6. Percentages of Total Revenue in Each Size Class

Size Classes
Regulated Entity Type Small-Small Medium-Small | Large-Small Large
Pesticide registrants 0.2% 0.4% 0.8% 98.6%
Agricultural pesticide refillers 18.0% 25.8% 9.1% 47.0%
Swimming pool supply companies 0.2% 0.7% 0.2% 98.9%

4.4 Estimating the Costs of Complying with the Final Regulations

This section describes the method of estimating the costs of complying with the set of container-
related regulations incurred by the average pesticide registrant. For a given combination of
market sector and size class, the analysis proceeds through the following series of steps to a final
estimate of the cost to the average pesticide registrant in that market sector/size class per
container-related regulation:

» Estimate the number of containers in the market sector;

» [Estimate the number of those containers that fall within the scope of the container rule;

» Estimate the number of those containers that are associated with pesticide registrants in the
size class;

** The number of regulated entities in each size category is distributed across the market sector based on the amount
of pesticide product used in each market sector (see Appendix D for details). The 2001 pesticide use estimates that
the agricultural, I/C/G, and H&G sectors used 40 percent, 30 percent, and 30 percent of pesticides, respectively.
Based on these percentages, the number of registrants in the large size category (146) that are in the agricultural
sector is calculated as 0.40%146 = 58.

3% The revenue ratio for each pesticide registrant size category is based on the per size category total revenue
compared to the revenue for the total universe of registrants based on the PPIS sample data set (see Appendix D for
details).
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» For each regulation under the container rule, estimate the number of those containers that are
out of compliance with the regulation;

» Estimate the number of containers out of compliance with each regulation per average
registrant in the market sector/size class;

» Estimate the cost, in each year of a 20-year period, of bringing those containers into
compliance, and the present discounted value of that 20-year stream of costs, using a
3 percent discount rate and a 7 percent discount rate; and

* Annualize this present discounted value, using a 3 percent interest rate and a 7 percent
interest rate.

The steps are described below in the order in which they were carried out in the analysis.

4.4.1 Estimate the Number of Pesticide Containers in Each Market Sector

The cost analysis begins by using the number of pesticide containers of each type within each
market sector, separately for non-refillable and refillable containers, as described in Chapter 3.

4.4.2 Estimate the Number of Pesticide Containers in Each Market Sector That Fall
Within the Scope of the Container Rule

As discussed in Chapter 3, not all containers fall within the scope of the full set of container
regulations.”’ For the next step in the cost analysis, we estimate the number of containers, within
each combination of container type and market sector, that fall within the scope of the rule. The
process of estimating the number of containers that fall within the scope of the container rule in
each market sector is described in Chapter 3. The estimated numbers of containers (across all
container types) in each market sector, and the estimated numbers and percentages that fall
within the scope of the container rule, are presented, separately for non-refillables and refillables,
in Table 4.7.

3 The scope criteria apply the full set of non-refillable container regulations to non-exempt products that meet the
Toxicity Category I, Toxicity Category 11, and/or restricted use criteria. The basic DOT packaging standards in 49
CFR 173.24 apply to all non-exempt products that are distributed/sold in non-refillable containers.
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Table 4.7. Number of Containers by Market Sector, and Number and Percentages that
Fall Within the Scope of the Container-Related Regulations Under the Container Rule

Home & | Swimming
Agricultural Garden Pool
Sector 1/C/G Sector Sector Industry * Total

Non-Refillables

Number of containers ° 114,336,894 90,360,000 | 400,000,000 0 604,696,894

Number of containers within the

. 73,770,164 47,930,965 | 227,274,040 0| 348,975,169
scope of the container rule
Percentage of contam;rs within 64.5% 53.0% 56.8% 0 57.7%
the scope of the container rule
Refillables
Total number of containers 1,263,600 46,500 0| 1,217,000 2,527,100
Number of containers within the 1,263,600 37,458 0| 1217,000] 2,518,058
scope of the container rule
Percentage of containers within 100.0% 80.6% L 100.0% 99 6%

the scope of the container rule

*The swimming pool industry is part of the I/C/G and H&G sectors, but is analyzed separately for the refillable
container analysis. Most refillables are in compliance with the regulations, except the labeling and other
administrative requirements, because these containers store DOT hazardous materials.

" Swimming pool refillers are subject to a subset of the refilling requirements. Swimming pool refillers must meet
certain refilling requirements, but not all. See Table 3.1 footnote for more detail.

¢See Tables 3.4 and 3.9 for non-refillables and Tables 3.5 and 3.10 for refillables.

4.4.3 Allocate Containers That Fall Within the Scope of the Rule in Each Market Sector
to Each of the Size Classes

To allocate those containers that fall within the scope of the container rule to pesticide registrants
within each of the different size classes, it is assumed that the percentage of total revenue
(among all pesticide registrants) associated with establishments in a given size class is a
reasonable proxy for the percentage of containers registered by registrants in that size class. This
allocation of containers to size classes by percentage revenue was applied to each of the market
sectors, and within each market sector, to each container type. For example, of the 73,770,164
non-refillable containers in the agricultural sector that fall within the scope of the container rule
(see Table 4.7), 0.8 percent (see Table 4.6), or 591,993, are assumed to be registered by large-
small pesticide registrants.’> Of the 73,770,164 non-refillable containers in the agricultural
sector that fall with the scope of the container rule, 199,434 are 30-55 gallon plastic containers
for holding liquid products. Of those, it is assumed that 0.8 percent, or 1,600 containers, are
registered by large-small pesticide registrants (see Table K-1).% By the end of this step in the
analysis, all containers that fall within the scope of the container rule are allocated to pesticide
registrants in each combination of market sector and size class.

32 Percentages given here are rounded. The numbers are based on the unrounded percentages, and are therefore
slightly different from what would be obtained if the rounded percentages had been used.

33 Table K-1 contains estimates of the number of containers by container type for each container and facility size
category.
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4.4.4 For Each Regulation Under the Pesticide Container Rule, Estimate the Number of
Containers That Fall Within the Scope of the Rule That Are Out of Compliance
with That Regulation

Many containers are already in compliance with one or more of the regulations under the
pesticide container rule and therefore do not need to be brought into compliance. For this step of
the cost analysis, the compliance rates estimated for each type of container in each combination
of market sector and size class are used. The estimation of compliance rates is described in
Chapter 3.

The number of containers of a given type within a given combination of market sector and size
class that are out of compliance is just the number of containers of that type in that combination
of market sector and size class that fall within the scope of the rule multiplied by one minus the
corresponding compliance rate. For example, it is estimated that 35 percent of non-refillable
plastic containers for holding liquid products smaller than one gallon registered by large-small
establishments in the agricultural sector are in compliance with the dispensing capability
requirement (§165.68 of the rule). It is estimated that 5,214 containers of that type in large-small
establishments in the agricultural sector fall within the scope of the rule. The estimated number
of containers of that type in that combination of market sector and size class that are out of
compliance with the dispensing capability requirement is (1 - 0.35)*5,214 = 3,389.

The rates of compliance with the final pesticide container regulations by container type are
described in Chapter 3. Tables 4.8a (for non-refillables) and 4.8b (for refillables) give the
numbers of containers (over all types) estimated to be out of compliance with each of the
container-related regulations under the pesticide container rule.
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Table 4.8a. Estimated Numbers of Non-Refillable Containers Out of Compliance with the Container-Related Regulations *

DOT Packaging DOT Packaging Standards for
Standards — Standards — non- container
hazardous hazardous Closure dispensing Other administrative
materials ” materials Standards capability Labeling requirements —
(§165.60-64) (§165.60-64) (§165.66) (§165.68) requirements recordkeeping
Small-Small Establishments
Agriculture 0 0 3,418 7,115 139,972 139,972
I/C/G 0 0 0 17,904 90,944 90,944
Home & Garden 0 0 0 33,636 431,230 431,230
Medium-Small Establishments
Agriculture 0 0 7,975 16,600 326,568 326,568
I/C/G 0 0 0 41,771 212,183 212,183
Home & Garden 0 0 0 78,476 1,006,105 1,006,105
Large-Small Establishments
Agriculture 0 0 14,456 30,092 591,993 591,993
I/C/G 0 0 0 75,722 384,638 384,638
Home & Garden 0 0 0 142,259 1,823,837 1,823,837
Large Establishments
Agriculture 0 0 1,775,609 3,696,028 72,711,631 72,711,631
I/C/G 0 0 0 9,300,532 47,243,200 47,243,200
Home & Garden 0 0 0 17,473,004 | 224,012,868 224,012,868
Total Number of Containers
Agriculture 0 0 1,801,458 3,749,834 73,770,164 73,770,164
I/C/G 0 0 0 9,435,929 47,930,965 47,930,965
Home & Garden 0 0 0 17,727,375 | 227,274,040 227,274,040
Total Containers 0 0 1,801,458 30,913,138 348,975,169 348,975,169

*In many cases, a regulation is not applicable to particular types of containers in a particular market sector. For example, the closure standards for non-refillables
are applicable only to containers that hold at least 1 gallon and that hold liquid products in the agriculture sector. In all cases in which a regulation was not
applicable, a compliance rate of 100% was used, so that there would be 0% “out of compliance.”

® Under the container rule, both containers for hazardous materials and non-hazardous materials must comply with the DOT standards for containers for
hazardous materials. The costs of complying with the DOT standards for containers holding hazardous materials are therefore attributed to the DOT standards

and not the container rule.

“For non-hazardous materials, we assume that DOT-compliant containers can be purchased on the market at prices comparable to non-compliant containers. We
also assume that within the compliance period, regulated entities will exhaust their inventory of non-compliant containers and replace them with compliant

containers at no extra cost.
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Table 4.8b. Estimated Numbers of Refillable Containers Out of Compliance with the Container-Related Regulations *

DOT Packaging | DOT Packaging Standards for Other
Standards — Standards — | Standards for | openings (for Bulk administrative
hazardous non-hazardous container liquid container requirements —
materials " materials marking minibulks only) | standards Labeling refilling
(§165.110-114) | (§165.110-114) (§165.116) (§165.118) (§165.120) | requirements documents
Small-Small Establishments
Agricultural 0 0 2,398 367 8 2,398 2,398
I/C/G 0 0 72 396 15 2,380 2,380
Home & Garden 0 0 0 0 0 0 0
Medium-Small Establishments
Agricultural 0 0 5,594 856 18 5,594 5,594
I/C/G 0 0 168 924 35 5,553 5,553
Home & Garden 0 0 0 0 0 0 0
Large-Small Establishments
Agricultural 0 0 10,140 1,551 33 10,140 10,140
I/C/G 0 0 304 1,676 63 10,067 10,067
Home & Garden 0 0 0 0 0 0 0
Large Establishments
Agricultural 0 0 1,245,469 190,497 4,028 1,245,469 1,245,469
I/C/G 0 0 37,374 205,796 7,720 1,236,458 1,236,458
Home & Garden 0 0 0 0 0 0 0
Total Number of Containers
Agriculture 0 0 1,263,600 193,270 4,087 1,263,600 1,263,600
I/C/G 0 0 37,919 208,792 7,832 1,254,458 1,254,458
Home & Garden 0 0 0 0 0 0 0
Total Containers 0 0 1,301,519 402,062 11,919 2,518,058 2,518,058

*In many cases, a regulation is not applicable to particular types of containers in a particular market sector. In all cases in which a regulation was not applicable, a
compliance rate of 100% was used, so that there would be 0% “out of compliance.”

® Under the container rule, both containers for hazardous materials and non-hazardous materials must comply with the DOT standards for containers for
hazardous materials. The costs of complying with the DOT standards for containers holding hazardous materials are therefore attributed to the DOT standards
and not the container rule.

For non-hazardous materials, we assume that DOT-compliant containers can be purchased on the market at prices comparable to non-compliant containers. We
also assume that within the compliance period, regulated entities will exhaust their inventory of non-compliant containers and replace them with compliant
containers at no extra cost.

4 Other administrative requirements relate to preparing and keeping records of the repackaging-related documents. The costs related to these requirements are
included here (rather than the repackaging regulation) because these costs are solely the registrant’s costs —not refillers’ costs.
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4.4.5 For Each Regulation Under the Container Rule, Estimate the Number of
Containers That Fall Within the Scope of the Rule That Are Out of Compliance
with That Regulation — for the Average Registrant in Each Combination of
Market Sector and Size Class

For each combination of container type, market sector, and size class, the number of containers
out of compliance with each container regulation is divided by the number of pesticide
registrants in that combination of market sector and size class (see Table 4.5). This yields an
estimate of the number of containers of each type that are out of compliance with each regulation
for an “average registrant” in each market sector-size class combination.”* For example, there
are an estimated 836,533 plastic 30-55 gallon non-refillable containers for liquid products
registered by large establishments in the I/C/G sector that are out of compliance with the labeling
requirements (see Table K-2).* There are estimated to be 44 large establishments in the I/C/G
sector. It is therefore estimated that the number of plastic 30—55 gallon non-refillable containers
for liquid products that are out of compliance with the labeling requirements for the average
large pesticide registrant in the I/C/G sector is 836,533/44 = 19,099.%

4.4.6 Estimate the Cost, in Each Year of a 20-Year Period, of Bringing Containers into
Compliance

There are two dimensions to the cost calculations. First, compliance costs may be fixed or
variable.”” (See Table A-1 of Appendix A for a description of the type of cost associated with
each container standard.) Fixed costs do not depend on the number of containers that must be
brought into compliance with the regulation, whereas variable costs do. Fixed costs include, for
example, the cost of a filing cabinet or the cost of initial testing of each combination of container
type and pesticide formulation. A fixed cost was estimated for each regulation, as described in
detail in Appendix A.

Total variable cost increases with each container brought into compliance. The marginal
variable cost curve was assumed to be horizontal; that is, there was assumed to be a constant unit
variable cost, so that the variable cost incurred by bringing N containers into compliance is N
times the variable cost of bringing one container into compliance. A unit variable cost was
estimated for each regulation, as described in detail in Appendix A.

The second dimension of the cost calculations is the time dimension. Some costs are incurred
only once (e.g., at the beginning of the period of time over which costs may be incurred),
whereas other costs are incurred in each year of the period. The distinction between fixed costs
and variable costs is not the same as the distinction between one-time costs and annual costs.
Some fixed costs may occur year after year, whereas some variable costs may occur only once, at
the beginning of the cost period. For example, the cost of testing combinations of non-refillable

** An “average registrant” in a market sector-size class combination is assumed to have the same combination of
container types as the market sector-size class combination as a whole.

% Table K-2 presents estimates of the number of containers by container type for each container and facility size
category.

36 Discrepancy is due to rounding. The inputs to the calculation shown here (836,533 and 44) are rounded. The
output, 19,099, is based on the unrounded numbers.

37 For some regulations there are only fixed costs (e.g., all container-related regulations for non-refillables have only
fixed costs); for some, there are only variable costs; and for some there are both (see Appendix A).

Page 70



containers and pesticide formulations is a fixed cost (it does not depend on the number of non-
refillable containers subject to the regulations), but it is assumed to be incurred in each year, as
new formulations are introduced. The cost of bringing liquid minibulk containers into
compliance with the standards for openings is a variable cost (it increases as the number of liquid
minibulk containers increases), but it occurs only once, at the beginning of the cost period.

Unless a pesticide registrant is able to obtain a waiver releasing it from the responsibility to
comply with a given container regulation, the annual cost of complying with the regulation is
found by:

* Calculating the cost in each year of the 20-year period,
» (Calculating the presented discounted value of the resulting stream of costs; and
* Annualizing this present discounted value.

Pesticide registrants will have 3 years in which to bring their non-refillable containers into
compliance with regulations under the rule. It is assumed that the compliance costs associated
with non-refillables will be incurred beginning at the end of the third year. Pesticide registrants
will have 5 years in which to bring their refillable containers into compliance with regulations
under the rule. It is assumed that the compliance costs associated with refillables will be
incurred beginning at the end of the fifth year. In calculating the present discounted value of the
costs of a regulation, all costs are discounted back to the beginning of the first year of the 20-
year period.

The costs incurred in a single year are the fixed costs (if any in that year) plus the variable costs
(if any in that year). If:

* Fndenotes the fixed cost of complying with the regulation in the nth year (n=1, ..., 20);
* UVC, denotes the unit variable cost of complying with the regulation in the nth year; and
* N denotes the number of containers out of compliance with the regulation annually,*®

then the cost of complying with the regulation in the nth year is:
Fn+ UVC,*N.

Both fixed and unit variable costs, however, may differ for pesticide registrants in different
market sectors and/or different size classes, and the cost analysis attempted to capture those
differences whenever possible. For example, cost of testing to ensure compliance with the
residue removal standard depends on the number of formulations, which tends to vary with the
size of the establishment. The number of existing formulations for the average large
establishment, for example, is estimated to be 0.25, whereas the number of existing formulations
for the average small-small establishment is only 0.05 (see Appendix A, Table A.6). This results
in greater testing costs for the average large pesticide registrant than the average small-small one.

¥ The number of containers to which the unit variable cost must be applied, if variable costs are annual, is assumed
not to change over the 20-year period.
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In addition, the type of container could affect the unit variable cost of compliance. The simple
formula above is therefore made more specific as follows: The cost of complying with the ith
regulation for the average pesticide registrant in the jth market sector and the kth size class in the
nth year of the 20-year period is

M
CCin = Fijn + Z(chijkmn * Nijemn ) »
m=1

where:

* CCijkn denotes the cost of complying with the ith regulation for the average pesticide
registrant in the jth market sector and the kth size class in the nth year;

*  Fijkn denotes the fixed cost of complying with the ith regulation for the average pesticide
registrant in the jth market sector and the kth size class in the nth year;

* M denotes the number of container types;

*  UVCijmn denotes the unit variable cost, specific to the mth container type, of complying with
the ith regulation for the average pesticide registrant in the jth market sector and the kth size
class in the nth year; and

*  Nijjkmn denotes the number of containers of the mth type that are out of compliance with the ith
regulation for the average pesticide registrant in the jth market sector and the kth size class in
the nth year (assumed not to change over the n years).

For example, the unit (per-container) variable cost of meeting the bulk container standards for
refillable containers is estimated to be $856 (regardless of container type or market sector).
There is no fixed cost. The average large establishment in the agricultural sector has 51 plastic
“large” bulk tanks and 18 steel “large” bulk tanks out of compliance with the bulk container
standards. The cost to the average large establishment in the agricultural sector of complying
with this regulation in year 3 is, then,39

$0 + (51)*($856) + (18)*($856) = $43,571 + $15,492 = $59,063

The 20-year schedules of costs associated with non-refillables and refillables, for the average
pesticide registrant in each combination of market sector and size class, is shown in Tables 4.9a
and 4.9b, respectively. Regulation-specific cost schedules for the average pesticide registrant in
each combination of market sector and size class are shown in Appendix C. (Note: There are no
costs for those regulations not shown in the tables in Appendix C due to assumed 100 percent
compliance. In other words, for non-refillable containers no costs are associated with the DOT
packaging standards, container closure standards, and standards for container dispensing
capability. For refillable containers, no costs are associated with the DOT packaging standards.)

% Discrepancy is due to rounding. The inputs to the calculation shown here (51 and 18) are rounded. The output,
$59,063, is based on the unrounded numbers.
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Table 4.9a. Total (Undiscounted) Costs * of Complying with All Regulations for
Non-Refillables Under the Container Rule (2005$)"

Year ¢

Establishment 3 | 4-20
Large-Small Establishments
Agricultural $58,808 $2,274
I/C/G $58,808 $2,274
Home & Garden $58,808 $2,274
Medium-Small Establishments
Agricultural $27,096 $1,166
I/C/G $27,096 $1,166
Home & Garden $27,096 $1,166
Small-Small Establishments
Agricultural $4,424 $598
I/C/G $4,424 $598
Home & Garden $4,424 $598
Large Establishments
Agricultural $92,638 $2,814
I/C/G $92,638 $2,814
Home & Garden $92,638 $2,814

# Costs are rounded to the nearest dollar.

® Costs for the following regulations are included: residue removal standards, recordkeeping

requirements, and labeling requirements.

¢ The compliance period for non-refillables is 3 years. The analysis assumes that costs are incurred

beginning at the end of the third year.

Page 73




Table 4.9b. Total (Undiscounted) Costs * of Complying with All Regulations for Refillables
Under the Container Rule (2005$)"

Year *

Establishment 3| 4-20
Large-Small Establishments
Agricultural $2,153 $126
I/C/G $2,194 $102
Home & Garden N/A N/A
Medium-Small Establishments
Agricultural $988 $63
I/C/G $996 $59
Home & Garden N/A N/A
Small-Small Establishments
Agricultural $565 $45
I/C/G $566 $44
Home & Garden N/A N/A
Large Establishments
Agricultural $155,894 $3,819
I/C/G $161,637 $455
Home & Garden N/A N/A

?Costs are rounded to the nearest dollar.

®Costs for the following regulations are included: container marking standards, standards for openings, bulk
container standards, and recordkeeping requirements.

¢ The compliance period for refillables is 5 years. The analysis assumes that costs are incurred beginning at the
end of the fifth year.

4.4.7 Calculate the Present Discounted Value of the 20-Year Stream of Costs

In order to determine the total cost of complying with a regulation over the period of analysis, in
this case 20 years, we could simply sum all the costs incurred regardless of the year in which
they were incurred. However, when costs are incurred is very important. Economic theory holds
that given a choice, people would rather consume goods and services now rather then in the
future. All else being equal, regulatory options that create benefits now and incur costs later are
preferred to options that incur costs now and create benefits later. Therefore, we must take this
into account when comparing the costs and benefits of alternative regulatory options.

We accomplish this by discounting any costs that will be incurred in the future. The amount by
which we discount future expenditures is known as the social discount rate. We conducted our
analysis using both a 3 percent and 7 percent social discount rate.
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The present discounted value (pdv) of the 20-year stream of compliance costs associated with the
ith regulation for the average pesticide registrant in the jth market sector and the kth size class is

= CCI n
cepv =5 i
(I+d)

n=1
where d is the discount rate.

For example, costs to meet the residue removal standard begin in year 3 and go through year 20.
In year 3, there are fixed costs associated with the existing containers; in subsequent years there
are fixed costs associated with containers for new products. The compliance cost associated with
existing containers for a small-small pesticide registrant in the agricultural sector, for example, in
year 3 is $494. The compliance cost associated with new containers in each subsequent year
(years 4-20) is $479. Using a 3 percent discount rate, and discounting back to the beginning of
year 1, the present discounted value of the stream of costs associated with the residue removal
standard for a small-small pesticide registrant in the agricultural sector is $6,993. Since all costs
are dis%)unted back to year 1, this $$6,993 is the cost to society as if all costs were incurred in
year 1.

4.4.8 Calculate the Annualized Cost of Complying with Each Regulation

As mentioned above, the present discounted value of the costs of a regulation tells us how much
it would cost to comply with a regulation if all costs were incurred in the first year of
implementation. In order to discuss the cost per year of complying with a regulation, we must
annualize the present discounted value of costs over the period of analysis, in this case 20 years.
If the present discounted value is like paying cash upfront for a house in year 1, then the
annualized cost is the mortgage payment that would be required to pay off a mortgage equal to
the present discounted value at a rate of interest equal to the discount rate. Annualization
provides a “per year” cost for each regulatory option so that we can compare costs across
regulatory options that require expenditures at different times. Also, later on we will be able to
compare the annualized costs and benefits of each regulatory option.

The present discounted value of the costs of complying with a regulatory option is annualized
over the 20-year period, using the same discount rate used to obtain present discounted values.
The annualized (ann.) cost of complying with the ith regulation for the average pesticide

registrant in the jth market sector and the kth size class is calculated using discount rate r, as:"'

.
amn. *CCY
g ([1 +r]*[1-(1+ r)‘”J .

The estimated annual cost of complying with each regulation for the average registrant in each
combination of market sector and size class is shown in Tables 4.10a (for non-refillables) and

0 See Table K-5 for presented discounted cost by market and by type of cost —fixed and variable.
*I The procedure for annualization is based on the guidelines for economic analyses that are published by EPA
(EPA, 2000Db).

Page 75



4.10b (for refillables) assuming a discount rate of 3 percent, and Tables 4.10c and 4.10d
assuming a discount rate of 7 percent.* As displayed in the tables, the highest cost of
compliance is associated with the residue removal because of the testing procedure, and the
labeling standards because all the containers are assumed to be not in compliance.

*2 When compared to residue removal standards, much of the other administrative costs and labeling costs are
incurred in the initial year. Therefore, the annualized costs for labeling and administrative requirements are higher
at the 7 percent discount rate. The medium-small registrants and small-small registrants have low upfront year 1-5
costs (relative to ongoing year 6-20 costs) associated with residual removal requirements. Therefore, the annualized
costs for these registrants are higher at the 3 percent discount rate than at the 7 percent discount rate.
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Table 4.10a. Estimated Annual Cost of Complying with Each Container Regulation for Non-Refillable Containers for the
Average Registrant by Market Sector and Size Class (Interest Rate = 3 percent) (2005$)"

DOT Packaging | DOT Packaging Standards
Standards — Standards — non- for container | Residue Other
hazardous hazardous Closure dispensing removal administrative
materials materials Standards | capability standards | requirements — Labeling
(§165.60-64) (§165.60-64) (§165.66) (§165.68) (§165.70) recordkeeping | requirements b
Small-Small Establishments
Agricultural $0 $0 $0 $0 $456 $88 $190
I/C/G $0 $0 $0 $0 $456 $88 $190
Home & Garden $0 $0 $0 $0 $456 $88 $190
Medium-Small Establishments
Agricultural $0 $0 $0 $0 $913 $131 $1,491
I/C/G $0 $0 $0 $0 $913 $131 $1,491
Home & Garden $0 $0 $0 $0 $913 $131 $1,491
Large-Small Establishments
Agricultural $0 $0 $0 $0 $1,825 $161 $3,314
I/C/G $0 $0 $0 $0 $1,825 $161 $3,314
Home & Garden $0 $0 $0 $0 $1,825 $161 $3,314
Large Establishments
Agricultural $0 $0 $0 $0 $2,282 $161 $5,302
I/C/G $0 $0 $0 $0 $2,282 $161 $5,302
Home & Garden $0 $0 $0 $0 $2,282 $161 $5,302

?Rounded to the nearest dollar.

® Unlike the other requirements, the labeling requirement is assumed to result in one fixed cost (and no variable costs) that covers labeling of both non-
refillable and refillable containers. Therefore, although the costs given in this table are listed under “non-refillables,” they actually include the (fixed) costs
of labeling templates for all containers.
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Table 4.10b. Estimated Annual Cost of Complying with Each Container Regulation for Refillable Containers for the Average

Registrant by Market Sector and Size Class (Interest Rate = 3 percent) (2005$) *

DOT Packaging | DOT Packaging
Standards — Standards — non- | Standards for Standards for Other
hazardous hazardous container openings (for Bulk container | administrative Labeling
materials materials marking liquid minibulks standards requirements — require-
(§165.110-114) (§165.110-114) (§165.116) only) (§165.118) (§165.120) recordkeeping ments "

Small-Small Establishments
Agricultural $0 $0 $1 $1 $1 $59 ---
1/C/G $0 $0 $0 $0 $2 $59 -
Home & Garden N/A N/A N/A N/A N/A N/A ---
Medium-Small Establishments
Agricultural $0 $0 $5 $5 $4 $83 ---
I/C/G $0 $0 $0 $1 $11 $83 -
Home & Garden N/A N/A N/A N/A N/A N/A ---
Large-Small Establishments
Agricultural $0 $0 $27 $29 $24 $125 ---
1/C/G $0 $0 $3 $3 $61 $125 ---
Home & Garden N/A N/A N/A N/A N/A N/A -
Large Establishments
Agricultural $0 $0 $3,807 $4,084 $3,325 $125 -
I/C/G $0 $0 $356 $428 $8,495 $125 ---
Home & Garden N/A N/A N/A N/A N/A N/A -

#Rounded to the nearest dollar.

®The costs resulting from the labeling requirement are listed in Table 4.10a since, unlike the other requirements, these are assumed to result in one fixed
cost (and no variable costs) that covers labeling of both non-refillable and refillable containers.
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Table 4.10c. Estimated Annual Cost of Complying with Each Container Regulation for Non-Refillable Containers for the

Average Registrant by Market Sector and Size Class (Interest Rate = 7 percent) (2005$)"

DOT Packaging | DOT Packaging Standards for
Standards — Standards — container Residue Other
hazardous non-hazardous Closure dispensing removal administrative
materials materials Standards capability standards |requirements — Labeling
(8§165.60-64) (8§165.60-64) (8165.66) (8165.68) (§165.70) | recordkeeping | requirements "
Small-Small Establishments
Agricultural $0 $0 $0 $0 $418 $91 $229
I/C/G $0 $0 $0 $0 $418 $91 $229
Home & Garden $0 $0 $0 $0 $418 $91 $229
Medium-Small Establishments
Agricultural $0 $0 $0 $0 $836 $137 $1,798
I/C/G $0 $0 $0 $0 $836 $137 $1,798
Home & Garden $0 $0 $0 $0 $836 $137 $1,798
Large-Small Establishments
Agricultural $0 $0 $0 $0 $1,672 $166 $3,996
I/C/G $0 $0 $0 $0 $1,672 $166 $3,996
Home & Garden $0 $0 $0 $0 $1,672 $166 $3,996
Large Establishments
Agricultural $0 $0 $0 $0 $2,091 $166 $6,393
I/C/G $0 $0 $0 $0 $2,091 $166 $6,393
Home & Garden $0 $0 $0 $0 $2,091 $166 $6,393

?Rounded to the nearest dollar.

® Unlike the other requirements, the labeling requirement is assumed to result in one fixed cost (and no variable costs) that covers labeling of both non-
refillable and refillable containers. Therefore, although the costs given in this table are listed under “non-refillables,” they actually include the (fixed)
costs of labeling templates for all containers.
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Table 4.10d. Estimated Annual Cost of Complying with Each Container Regulation for Refillable Containers for the Average
Registrant by Market Sector and Size Class (Interest Rate = 7 percent) (2005$)"

DOT Standards for
DOT Packaging Packaging openings (for
Standards — Standards — | Standards for liquid Other
hazardous non-hazardous container minibulks | Bulk container | administrative
materials materials marking only) standards requirements — Labeling
(§165.110-114) | (§165.110-114) (§165.116) (§165.118) (§165.120) recordkeeping requirements "
Small-Small Establishments
Agricultural $0 $0 $1 $1 $1 $58 -—-
I/C/G $0 $0 $0 $0 $3 $58 -
Home & Garden N/A N/A N/A N/A N/A N/A -—-
Medium-Small Establishments
Agricultural $0 $0 $5 $6 $5 $83 -
I/C/G $0 $0 $0 $1 $13 $83 -
Home & Garden N/A N/A N/A N/A N/A N/A -
Large-Small Establishments
Agricultural $0 $0 $26 $33 $27 $122 -—-
I/C/G $0 $0 $2 $3 $68 $122 -
Home & Garden N/A N/A N/A N/A N/A N/A -—-
Large Establishments
Agricultural $0 $0 $3,592 $4,564 $3,715 $122 -
I/C/G $0 $0 $334 $478 $9,492 $122 -
Home & Garden N/A N/A N/A N/A N/A N/A -

?Rounded to the nearest dollar.

®The costs resulting from the labeling requirement are listed in Table 4.10a since, unlike the other requirements, they are assumed to result in one fixed cost (and
no variable costs) that covers labeling of both non-refillable and refillable containers.
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4.4.9 Estimate the Annualized Cost of Complying with All Regulations per Average
Regulated Entity in Each Combination of Market Sector and Size Class —
Assuming No Waivers

In the absence of any waivers, the total annualized cost of complying with all container-related
regulations for the average pesticide registrant in the jth market sector and the kth size class is

|
CC?Qn'(W/o waiver) = ZCCSE”‘ ,
i=1

where i is the number of such regulations. With one exception, regulations are directed at either
refillable containers or non-refillables. Even for regulations that are essentially the same for
non-refillables and refillables (e.g., administrative requirements — recordkeeping), the cost
analysis assumes that any fixed costs incurred for non-refillables are separate from those
incurred for refillables (e.g., it is assumed that a separate filing cabinet is purchased for each set
of records). The exception is the labeling requirement, which results in only fixed costs that are
not incurred separately for non-refillable and refillable containers.

The total annualized cost of complying with all regulations, in the absence of any waivers, for
the average pesticide registrant in the jth market sector and the kth size class can then be
rewritten as:

Nor Ny
CCi™(w/0 waiver) = 3 CCR™(nr) +3 CCE™(r) +CC{™ (labeling)
i=1 i=1

where:

* Ny denotes the number of container-related regulations for non-refillable containers;

* N denotes the number of container-related regulations for refillable containers;

. CC;‘,’J”'( nr) denotes the annualized cost of complying with the ith regulation for non-
refillables, for the average registrant in the jth market sector and the kth size class;

« CC"™(r) denotes the annualized cost of complying with the ith regulation for refillables, for
the average registrant in the jth market sector and the kth size class; and

« CCj"(labeling) denotes the annualized cost of complying with the labeling requirements for
the average registrant in the jth market sector and the kth size class.

The total annualized compliance cost without waivers, across all regulations, for the average
registrant in the jth market sector and the kth size class is shown in Tables 4.11a and 4.11b. At
3 percent, costs of compliance without a waiver range from as high as $19,807 ($20,642 at

7 percent) for large registrants to $796 ($800 at 7 percent) for small-small registrants. As
described in Tables 4.10a and 4.10b, the majority of the cost is associated with compliance with
the residue removal and labeling requirements.*

* When compared to large-small and large registrants, small-small and medium-small registrants have low upfront
year 1-5 costs (relative to ongoing year 6-20 costs) associated with the residual removal requirements. Therefore,
the annualized costs for the medium-small and small-small registrants are higher at the 3 percent discount rate than
at the 7 percent discount rate, while the opposite is true for the large-small and large registrants.
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Table 4.11a. Total Annualized Costs Over a 20-Year Period of the Pesticide Container
Rule for the Average Registrant: Total Without a Waiver (Interest =3 percent)

Establishment | Annualized Cost
Large-Small Establishments
Agricultural $5,506
I/C/G $5,492
Home & Garden $5,426
Medium-Small Establishments
Agricultural $2,633
I/C/G $2,631
Home & Garden $2,618
Small-Small Establishments
Agricultural $796
I/C/G $795
Home & Garden $793
Large Establishments
Agricultural $19,087
I/C/G $17,149
Home & Garden $7,870

Table 4.11b. Total Annualized Costs Over a 20-Year Period of the Pesticide Container
Rule for the Average Registrant: Total Without a Waiver (Interest =7 percent)

Establishment | Annualized Cost
Large-Small Establishments
Agricultural $6,041
1/C/G $6,030
Home & Garden $5,956
Medium-Small Establishments
Agricultural $2,870
IC/G $2,867
Home & Garden $2,854
Small-Small Establishments
Agricultural $800
I/C/G $799
Home & Garden $797
Large Establishments
Agricultural $20,642
I/C/G $19,077
Home & Garden $8,772
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4.4.10 Estimate the Annual Cost of Complying with All Regulations per Average
Regulated Entity in Each Combination of Market Sector and Size Class — Allowing
for Waivers

EPA may modify or waive the requirements for some but not all of the container-related
Regulations. For non-refillables, EPA may:

* Modify or waive the requirements of the DOT packaging standards for non-hazardous
materials (§165.60) and for hazardous materials (§165.62);

* Approve a non-standard closure (i.e., a closure not listed in §165.66);

* Modify or waive the container dispensing standards (§165.68); and

* Modify or waive the residue removal standard (§165.70).

For refillables, EPA may modify or waive the requirements of the DOT packaging standards for
non-hazardous materials (§165.110) and for hazardous materials (§165.112).

The total annualized compliance cost, across all regulations, for the average registrant in the jth
market sector and the kth size class when a waiver has been obtained is shown in Tables 4.11c¢
and 4.11d. The standards, and their potential to be waived, are summarized in Table 4.12. As
expected, given the range of standards that can be waived (in particular, the residue removal
standard), costs are lower for the registrant that obtains a waiver compared to the registrant that
does not obtain a waiver (see Tables 4.11a and 4.11b). With a waiver, costs of compliance range
from $17,167 at 3 percent ($18,914at 7 percent) for large registrants, to $698 at 3 percent ($740
at 7 percent) for small-small registrants.
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Table 4.11¢c. Total Annualized Costs Over a 20 Year Period of the Pesticide Container
Rule for the Average Registrant: Total With a Waiver (Interest Rate = 3 percent)

Establishment Annualized Cost
Large-Small Establishments
Agricultural $4,042
I/C/G $4,028
Home & Garden $3,962
Medium-Small Establishments
Agricultural $2,082
I/C/G $2,080
Home & Garden $2,067
Small-Small Establishments
Agricultural $701
I/C/G $701
Home & Garden $698
Large Establishments
Agricultural $17,167
1/C/G $15,229
Home & Garden $5,950

Table 4.11d. Total Annualized Costs Over a 20 Year Period of the Pesticide Container
Rule for the Average Registrant: Total With a Waiver (Interest Rate = 7 percent)

Establishment Annualized Cost
Large-Small Establishments
Agricultural $4,731
I/C/G $4,719
Home & Garden $4,646
Medium-Small Establishments
Agricultural $2,395
I/C/G $2,393
Home & Garden $2,379
Small-Small Establishments
Agricultural $744
I/C/G $743
Home & Garden $740
Large Establishments
Agricultural $18,914
I/C/G $17,348
Home & Garden $7,043
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Table 4.12. Container-Related Standards and Waivers

May It Be Modified or

Standard Waived?
Non-Refillables
DOT packaging (design, construction, and marking) standards — for non-hazardous Yes
materials (§165.60)
DOT packaging (design, construction, and marking) standards — for hazardous Yes
materials (§165.62)
Closure standards (§165.66) Yes
Standards for container dispensing capability (§165.68) Yes
Residue removal standards (§165.70) Yes
Recordkeeping (§165.86) No
Labeling (§156.144(d)) * Yes
Refillables
DOT packaging (design, construction, and marking) standards — for non-hazardous Yes
materials (§165.110)
DOT packaging (design, construction, and marking) standards — for hazardous Yes
materials (§165.112)
Standards for marking (§165.116) No
Standards for openings (§165.118) No
Standards for bulk containers (§165.120) No
Labeling (§156.144(d)) * Yes

* The regulations specify that the label requirements can be modified or waived. For the purposes of the cost
analysis, we assume that the label requirements are more likely to be modified than completely waived, so it is
assumed that registrants still incur the cost of changing the pesticide label. Therefore, label waivers are not included

in the waiver cost analysis.

The cost analysis assumes that:

» Pesticide registrants will apply for a waiver only if they are reasonably certain of getting it;

* Five percent of registrants will apply for a waiver;
» All those who apply will get the waiver;

» Ifarequirement is waived, the cost of meeting the requirement is zero; and

» There is a cost to apply for a waiver.

The total annualized cost of complying with the container rule for the average pesticide registrant
in the jth market sector and the kth size class who applies for and gets a waiver can be written as:

CCi™(w/ waiver) = » CCE™(nr)+ > CCi™(r)+C (waiver) + CC ™ (labeling)

ieS,, mesS,

where:

» Spris the set of container-related regulations for non-refillable containers for which a waiver

cannot be obtained;
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« S is the set of container-related regulations for refillable containers for which a waiver
cannot be obtained;

« Cj«(waliver) is the cost of applying for a waiver for the average pesticide registrant in the jth
market sector and the kth size class; and

» All other components on the right-hand side of the equation are as described above.

The expected annualized cost for the average pesticide registrant in the jth market sector and the
kth size class, given that pjx percent of all pesticide registrants in the jth market sector and the kth
size class apply for and obtain waivers (which relieve them of the responsibility of complying
with some but not all regulations), is:

E(CC{"™) = p; *CC{™(w/ waiver) +(1-p;)*CC{™(w/0 waiver)

As noted above, it is assumed that pjx = 0.05 for all j and k; that is, 5 percent of pesticide
registrants apply for and receive a waiver.** The cost of the waiver is an estimated $362 (see
Appendix A). The expected cost to a large-small agricultural pesticide registrant, for example,
using the estimates of total annualized costs with and without a waiver at 3 percent found in
Tables 4.11a and 4.11c, respectively, would be:

(0.05)*($4,042) + (1-0.05)*(85,506) = $5,433%

Total expected annualized costs (across all container-related regulations), given that waivers are
available for some regulations, are given in Tables 4.17a and 4.17b in Section 4.6, where total
expected costs for both container-related and refilling-related regulations are summarized.

4.5 Estimating the Costs of Compliance with Refilling-Related Regulations

The method use to estimate the costs of complying with the set of refilling-related regulations
incurred by the average pesticide refiller is basically the same as the method of estimating the
costs of complying with the set of container-related regulations. For a given pesticide refiller
category/size class (e.g., large agricultural pesticide refillers), the analysis proceeds through the
following series of steps to a final estimate of the cost to the average pesticide refiller in that
refiller category/size class per refilling-related regulation:

» Estimate the number of refillable containers in the relevant market sector;

» Estimate the number of those that fall within the scope of the rule;

» Estimate the number of those that are refilled by pesticide refillers in the refiller category
(this is an issue only for the agricultural sector, in which there are two categories of pesticide
refillers — agricultural pesticide refillers and agricultural pesticide registrants);

* The assumption that the probability of applying for and getting a waiver is the same for all market sectors and size
classes is made in the absence of sufficient information to the contrary.

* The difference between this estimated cost ($5,433) and the estimate of cost provided in Table 4.17a ($5,477) is
the annual cost of complying with the refilling-related regulations for an average large-small agricultural pesticide
registrant ($44) (see Section 4.5).
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» Using annual refilling rates estimated for each different type of refillable container refilled by
each category of pesticide refiller, estimate the total number of refillings per year in each
refiller category;

» Estimate the number of refillings per year in each refiller category/size class;

* For each refilling-related regulation under the rule, estimate the number of those refillings
that are out of compliance with the regulation in each refiller category/size class;

» Estimate the number out of compliance with each regulation per average refiller in each
refiller category/size class;

» Estimate the cost, in each year of a 20-year period, of bringing those refillings into
compliance, and the present discounted value of that 20-year stream of costs, using a
3 percent discount rate and a 7 percent discount rate; and

* Annualize this present discounted value, using a 3 percent interest rate and a 7 percent
interest rate.

This section describes the method of estimating the costs of complying with the refilling-related
regulations under the pesticide container rule for the average refilling entity. The steps are
described in the order in which they were carried out in the analysis. The first two steps in the
process (estimating the number of refillable pesticide containers in each market sector and
estimating the number of refillable pesticide containers in each market sector that fall within the
scope of the rule) were already carried out for the analysis of the costs of the container-related
regulations, and are described above in Sections 4.4.1 and 4.4.2. The description of methods
presented here begins at the third step.

4.5.1 Allocate Refillable Containers That Fall Within the Scope of the Rule in Each of
the Relevant Market Sectors to Each of the Regulated Refilling Entity Categories
Within the Market Sector

The agricultural and I/C/G sectors have regulated entities that will have to comply with the set of
refilling-related regulations under the pesticide container rule (see Tables 4.2 and 4.3). H&G
containers, however, are not refilled, so this market sector does not enter into the refilling cost
analysis. In the I/C/G sector, I/C/G pesticide registrants make up the only refiller category.
Therefore, 100 percent of all refillable containers of each type in the I/C/G market sector that fall
within the scope of the rule were allocated to I/C/G pesticide registrants for this part of the cost
analysis.

Although swimming pool supply companies are considered to be in the I/C/G and H&G sectors,
we treat them separately. As described in Chapter 3, refillable containers associated with
swimming pool supply companies were not included in the data used to estimate the number of
containers in the I/C/G market. Therefore, the refillables associated with swimming pool supply
companies were estimated differently and are treated differently in the cost analysis because they
are subject to a portion of the refilling requirements only. That is, the number of refillable
containers of each type, and the number that fall within the scope of the rule, refilled by
swimming pool supply companies were calculated separately. Therefore, the swimming pool
industry is treated as its own market sector, and all of the refillable containers that fall within the
scope of the rule in the swimming pool industry are allocated to swimming pool supply
companies.
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Within the agricultural sector there are two refiller categories:

* Agricultural pesticide refillers; and
» Agricultural pesticide registrants.

It is estimated that 90 percent of the refillable containers that fall within the scope of the rule in
the agricultural sector are refilled by agricultural pesticide refillers, and 10 percent are refilled by
agricultural pesticide registrants (see Table K-3). More details about this assumption are
provided in Chapter 3.

4.5.2 Estimate the Number of Refillings per Year That Fall Within the Scope of the
Rule for Each Category of Regulated Entity for Each Refillable Container Type

Table 4.13 lists the estimated annual refilling rates (number of refillings per container per year).
Refilling rates for the agricultural sector are based on information provided by Paulson (2002).
Refilling rates for the I/C/G sector are transferred from assumptions made in the proposed
container rule RIA for small volume refillable containers (EPA, 1993, Appendix G). Refilling
rates for the swimming pool industry (antimicrobial pesticide supply companies) are
approximately twice the rate (eight times per year) used in the proposed container rule RIA.

This is based on professional judgment and comments submitted to EPA. The relative amount of
sodium hypochlorite used and the number of refillable containers needed to meet demand in the
pool treatment industry are considered.

4.5.3 Estimate the Number of Refillings per Year That Fall Within the Scope of the
Rule for Pesticide Refillers in Each Size Class Within Each Refiller Category

The same size classes that were applied to pesticide registrants were also applied to the different
refiller categories, as shown in Table 4.5 above. Analogous to the method used to allocate
containers within each market sector to the different size classes, the analysis assumed that the
percentage of total revenue (among all pesticide refillers in a given category, such as agricultural
pesticide refillers) associated with pesticide refillers in a given size class is a reasonable proxy
for the percentage of refillings by pesticide refillers in that size class. This allocation of
refillings to size classes by percentage revenue was applied to each category of pesticide refiller,
and within each refiller category, to each container type. For example, there are assumed to be
54,810 refillings of 126-250 gallon plastic containers for holding liquid products per year by
agricultural pesticide refillers.* Of those, we assume 9.1 percent (see Table 4.6), or 5,009
refillings, to be refillings by large-small agricultural pesticide refillers.*’ Across all sizes and
types of container, there are assumed to be 2,083,500 refillings per year by agricultural pesticide
refillers.*® Of these, 9.1 percent, or 190,397, are attributed to large-small pesticide refillers. By
the end of this step in the analysis, all refillings that fall within the scope of the container rule are
allocated to each combination of pesticide refiller category and size class.

** The number of refillings in each container type category is the product of the number of containers in that
category and refilling rate per container. For the 12650 gallon plastic container category for agricultural refillers,
31,320 containers * 1.75 refillings per year per container = 54,810 refillings per year.

*7 Percentages given in the text are rounded. The numbers here are based on the unrounded percentages, and are
therefore slightly different from what would be obtained if the rounded percentages had been used.

* The total number of refillings for each refiller class is the sum of the number of refillings over all container type
categories.
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Table 4.13. Estimated Annual Pesticide Container Refilling Rates

Estimated Annual Refilling Rate
Swimming Pool
Agricultural Agricultural Industry —
Pesticide Pesticide I/C/G Pesticide Antimicrobial

Refillable Container Type Refillers * Registrants * Registrants " Applicators ¢
Containers for Holding Liquid Products
5 - 25 gallon, plastic or steel 2.25 2.25 4 8
26 - 60 gallon, plastic or steel 1.75 1.75 4 8
61 - 125 gallon, plastic or steel 1.75 1.75 4 N/A
126 - 250 gallon, plastic or steel 1.75 1.75 4 N/A
Large (251 - 500 gallons) 1.25 1.25 4 4
Bulk (> 500 gallons) 1.25 1.25 4 4
Other 1.75 1.75 4 8
Containers for Holding Dry Products
<100 Ibs. 1.75 1.75 4 N/A
101 - 2500 Ibs. 1.75 1.75 4 N/A
Large (2501 - 4409 lbs.) 1.25 1.25 4 N/A
Bulk (> 4409 Ibs.) 1.25 1.25 4 N/A
Other 1.75 1.75 4 N/A

* Agricultural sector refilling rates are based on Paulson (2002).

°J/C/G refilling rates based are based on assumptions in the proposed container rule RIA (EPA, 1993,

Appendix G).

¢ Estimates are based on comments to the 1999 Supplemental Notice submitted by relevant trade associations (i.e.,
the Chlorine Institute, National Spa and Pool Institute, and Swimming Pool Chemical Manufacturers Association)
that provide the average number of refillings. Based on the comments, the number of refillings was assumed to be
8. A smaller refilling rate of 4 was assumed for larger containers.

4.5.4 For Each Refilling-Related Regulation Under the Pesticide Container Rule,
Estimate the Number of Refillings per Year That Fall Within the Scope of the
Rule That Are Out of Compliance with That Regulation

As with the container-related regulations, it is estimated that for each refilling-related regulation,
some percentage of refillings are already in compliance with the regulation and therefore do not
need to be brought into compliance. This step of the cost analysis of refilling-related regulations
relied on compliance rates estimated for refillings of each type of refillable container in each
combination of refiller category and size class. The estimation of compliance rates is described
in Chapter 3.

The number of refillings of a given type of refillable container within a given combination of
pesticide refiller category and size class that are out of compliance with a given regulation is just
the number of refillings of that type of container in that combination of refiller category and size
class that fall within the scope of the rule multiplied by (1 - the corresponding compliance rate).
For example, it is estimated that, among large agricultural pesticide refillers, 60 percent of
refillings of 126-250 gallon plastic refillable containers for holding liquid products are in
compliance with the requirement to inspect the container before refilling. There are estimated to
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be 25,767 refillings per year of that type of container by large agricultural pesticide refillers that
fall within the scope of the rule. It is estimated that the number of refillings of that type of
container by large agricultural pesticide refillers that are out of compliance with the requirement
to inspect the container before refilling is (1 - 0.6)*25,767 = 10,307.

The numbers of refillings (of all types of refillable containers) estimated to be out of compliance
with each of the refilling-related regulations under the pesticide container rule is given in
Table 4.14.

Table 4.14. Estimated Numbers of Refilling Steps (or Requirements) per Year Out of
Compliance with Refilling-Related Requirements (2005$)

Requirement to Requirement to
Inspect Container | Clean Container |Recordkeeping with
Before Refilling Before Refilling Each Refilling

Agricultural Pesticide Refillers
Small-Small 150,077 30,015 375,191
Medium-Small 215,367 43,073 538,418
Large-Small 76,159 15,232 190,397
Large 391,797 78,359 979,494
Agricultural Pesticide Registrants
Small-Small 176 35 439
Medium-Small 410 82 1,025
Large-Small 743 149 1,858
Large 91,271 18,254 228,178
I/C/G Pesticide Registrants
Small-Small 114 23 284
Medium-Small 265 53 663
Large-Small 481 96 1,202
Large 59,073 11,815 147,682
Swimming Pool Supply Companies
Small-Small 996 0 0
Medium-Small 3,449 0 0
Large-Small 829 0 0
Large 480,126 0 0

4.5.5 For Each Refilling-Related Regulation Under the Pesticide Container Rule,
Estimate the Number of Refillings That Fall Within the Scope of the Rule That
Are Out of Compliance with That Regulation — for the Average Regulated Entity
in Each Combination of Refiller and Size Class

For each combination of refillable container type, refiller category, and size class, we divide the
number of refillings out of compliance with each refilling-related regulation (see Table 4.14) by
the number of pesticide refillers in that combination of refiller category and size class (see Table
4.5). This yields an estimate of the number of refillings of each type of refillable container that

is out of compliance with each regulation for an “average pesticide refiller” in each refiller type-
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size class combination.” For example, there are an estimated 2,061 refillings of 126-250 gallon
plastic containers for holding liquid products by large agricultural pesticide refillers that are out
of compliance with the requirement to clean the container before refilling. There are estimated
to be 153 large agricultural pesticide refillers. It is therefore estimated that the number of
refillings of 126250 gallon plastic containers for holding liquid products that are out of
compliance with the requirement to clean the container before refilling for the average large
agricultural pesticide refiller is 2,061/153 = 13.5 (see Table K-4b).”

4.5.6 Estimate the Cost, in Each Year of a 20-Year Period, of Bringing Refillings into
Compliance

The estimation of the costs of bringing refillings into compliance with refilling-related
regulations follows the same pattern as the estimation of costs for container-related regulations.
Compliance costs may be fixed or variable. Fixed costs do not depend on the number of
refillings that must be brought into compliance with the regulation, whereas variable costs do.
The only fixed cost associated with refilling requirements is the cost of a file cabinet, estimated
at $229.65. (See Appendix A for compliance cost figures.)

Total variable cost increases with each refilling brought into compliance. As with the container-
related variable costs, the marginal variable cost curve was assumed to be horizontal; that is,
there was assumed to be a constant unit variable cost, so that the variable cost incurred by
bringing N refillings into compliance is N times the variable cost of bringing one refilling into
compliance. The variable costs associated with refilling are the costs of inspecting, cleaning, and
recording certain information about refillable containers when refilling. We estimate a unit
variable cost for each regulation, as described in detail in Appendix A.

The second dimension of the cost calculations is the time dimension. Some costs are incurred
only once (e.g., at the beginning of the period of time over which costs may be incurred),
whereas other costs are incurred in each year of the 20-year period.

The cost of complying with a refilling-related regulation is calculated by:

» Calculating the cost in each year of the 20-year period;
+ Calculating the presented discounted value of the resulting stream of costs; and
* Annualizing this present discounted value.

Waivers are not available for the refilling-related regulations. Pesticide refillers will have

5 years in which to bring their refillings into compliance with regulations under the rule. The
analysis assumes that refilling-related compliance costs will be incurred beginning at the end of
the fifth year. In calculating the present discounted value of the costs of a regulation, all costs
are discounted back to the beginning of the first year of the 20-year period.

* An “average refiller” in a refiller category/size class combination is assumed to refill the same combination of
refillable container types as the refiller category/size class combination as a whole.

%0 Table K-4 presents information for each combination of container type, container size, market type, and entity
size.
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The cost of compliance with the three refilling requirements—to inspect, clean, and record
information about refillable containers when refilling—were combined together into a single cost
estimate. The calculation of these costs is carried out in the same way as the cost of complying
with a container-related regulation. The only difference is that the unit is now a refilling rather
than a container. The costs incurred in a single year are the fixed costs (if any in that year) plus
the variable costs (if any in that year). If

* Fy denotes the fixed cost of complying with the refilling regulations in the nth year (n=1, ...,
20);

* UVC, denotes the unit variable cost of complying with the refilling regulations in the nth
year; and

« N denotes the number of refillings out of compliance with the regulation annually;”!

then the cost of complying with the refilling regulations in the nth year is:
Fn+ UVC,* N.

As with container-related compliance costs, it is possible that both fixed and unit variable costs
differ for pesticide refillers in different refiller categories and/or size classes. There was
insufficient information to capture any such differences in this cost analysis. (Total variable
costs will vary, however, because the numbers of refillings varies across refiller categories and
size classes.) It is also possible that unit variable or fixed costs could differ by refillable
container type, but as with possible differences across refiller categories and/or size classes, there
was insufficient information to capture any such possible differences.

Therefore, although in theory the calculation of the cost of complying with the ith regulation for
the average pesticide refiller in the jth refiller category and the kth size class in the nth year of
the 20-year period would follow the same basic pattern as for container-related compliance costs
(shown in Section 4.4.6),

M
CCijkn = Fijk + Z (UVCijkmn * Nijkmn) s
m=1

in practice, a simpler formula is used, in which only the number of refillings varies by refiller
category and/or size class and regulation, and the unit variable cost varies for the regulation.

The cost of complying with the three refilling requirements is just the fixed cost (it was assumed
that a single file cabinet would suffice for all three refilling regulations) plus the three variable
costs. Each unit variable cost was estimated by estimating the time required to meet the
regulation (e.g., the time it takes to clean a refillable container before refilling) and multiplying
by the hourly wage rate. For example, we estimate that it takes one minute, or 0.0167 hour, to
inspect a container before refilling. We estimate the labor cost per hour to be $29.13. The unit
variable cost of inspection is, then, 0.0167 x $29.13 = $0.4865. There are estimated to be 90
refillings out of compliance with the inspection regulation for the average medium-small

> The number of refillings to which the unit variable cost must be applied, if variable costs are annual, is assumed
not to change over the 20-year period.
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agricultural pesticide refiller each year. The annual (undiscounted) variable cost of meeting the
inspection regulation for the average medium-small agricultural pesticide refiller is therefore
$0.49 x 90 = $43.78.

The 20-year schedule of costs for the three refilling regulations combined for the average
pesticide refiller in each market sector/refilling category/size class is shown in Table 4.15. Due
to the significantly larger number of containers refilled by the large registrants compared to the
small registrants, costs of compliance are estimated to be significantly higher in each year for the

large registrants.

Table 4.15. Total Compliance Costs * Related to Refilling Requirements for
Refillable Containers (2005$)"

Year °

Establishment 5 | 6-20
Large-Small Establishments
Agricultural Pesticide Refillers $1,408 $1,178
Agricultural pesticide registrants $273 $43
I/C/G — Pesticide registrants $267 $37
Swimming Pool Supply Companies $258 $29
Medium-Small Establishments
Agricultural Pesticide Refillers $579 $349
Agricultural pesticide registrants $238 $8
I/C/G — Pesticide registrants $237 $7
Swimming Pool Supply Companies $244 $14
Small-Small Establishments
Agricultural Pesticide Refillers $271 $42
Agricultural pesticide registrants $231 $2
I/C/G — Pesticide registrants $231 $1
Swimming Pool Supply Companies $232 $3
Large Establishments
Agricultural Pesticide Refillers $10,174 $9.,944
Agricultural pesticide registrants $6,300 $6,070
I/C/G — Pesticide registrants $5,468 $5,238
Swimming Pool Supply Companies $13,942 $13,712

 Costs are rounded to the nearest dollar.

® Compliance with the refilling requirements involves both fixed and variable costs.
¢ The compliance period for non-refillables is 5 years. The analysis assumes that costs are incurred beginning at the

end of the fifth year.

4.5.7 Calculate the Present Discounted Value of the 20-Year Stream of Costs

The present discounted value of the 20-year stream of compliance costs associated with the

refilling regulations for the average pesticide refiller in the jth refiller category and the kth size

class is:

CcC

pdv _

=2 (1+d)"

jk

20 CC

jkn

n=1
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where d is the discount rate. Two discount rates were considered: 3 percent and 7 percent. Table
K-5 shows the present discounted value of each year’s costs refilling requirement costs for each
the average pesticide refiller in each market sector/refilling category and size class.

4.5.8 Calculate the Annualized Cost of Complying with the Refilling Regulations

The present discounted value of the cost of complying with the refilling regulations was
annualized over the 20-year period, using two interest rates (r) that were assumed to be the same
as the two discount rates used to obtain present discounted values (that is, when the discount rate
was assumed to be 3 percent, the interest rate was also assumed to be 3 percent, and similarly for
7 percent). The annualized cost of complying for the average pesticide refiller in the jth refiller
category and the kth size class is calculated using interest rate r as

.
[1+ r]*[1- (1+ )]

ccam =

*CC jﬁ’(dv

The estimated annualized cost of complying with the three refilling-related regulations
(combined) for the average refiller in each combination of refiller category and size class is
shown in Tables 4.16a (at 3 percent interest) and 4.16b (at 7 percent interest). As discussed
earlier, due to the significantly larger number of containers refilled by the large registrants
compared to the small registrants, the estimated annual cost of compliance is estimated to be
significantly higher for large registrants.

Table 4.16a. Estimated Annual Cost of Complying with the Refilling-Related Container
Regulations for the Average Refiller by Refiller Category and Size Class
(Interest = 3 percent) (2005%)*

Cost of Requirements to Inspect, Clean,
Refiller Category / Size Class and Track Container Before Refilling
Agricultural Pesticide Refillers
Small-Small $43
Medium-Small $267
Large-Small $871
Large $7,255
Agricultural Pesticide Registrants
Small-Small $14
Medium-Small $19
Large-Small $45
Large $4,434
I/C/G Pesticide Registrants
Small-Small $14
Medium-Small $18
Large-Small $40
Large $3,828
Swimming Pool Supply Companies
Small-Small | $15
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Medium-Small $23

Large-Small $34

Large $10,000

 Costs for all three refilling-related requirements are aggregated. Some costs are higher at the 7 percent
discount rate while the others are higher at the 3 percent discount rate depending on whether the costs incurred
in the initial year is high. If the initial year costs are high then the typically the cost estimate is higher for the 7
percent discount rate and vice versa. For example, the large swimming pool supply companies face a high cost
in the initial year while the small-small agricultural pesticide refiller faces low initial year costs. Accordingly,
the cost at the 7 percent discount rate is higher for the large former, while the opposite is true for the latter.

Table 4.16b. Estimated Annual Cost of Complying with the Refilling-Related Container
Regulations for the Average Refiller by Refiller Category and Size Class
(Interest = 7 percent) (2005%)*

Cost of Requirements to Inspect, Clean,

Refiller Category / Size Class and Track Container Before Refilling
Agricultural Pesticide Refillers
Small-Small $41
Medium-Small $237
Large-Small $764
Large $6,336
Agricultural Pesticide Registrants
Small-Small $16
Medium-Small $20
Large-Small $42
Large $3,874
I/C/G Pesticide Registrants
Small-Small $15
Medium-Small $19
Large-Small $38
Large $3,345
Swimming Pool Supply Companies
Small-Small $16
Medium-Small $24
Large-Small $33
Large $8,732

*Costs for all three refilling-related requirements are aggregated.

4.6 The Total Annual Costs of the Rule

We calculated the total annual costs of the pesticide container rule, across all regulations
contained within it, for:

» The average regulated entity — in each combination of entity type, market sector, and size
class;

» All regulated entities — in each combination of entity type, market sector, and size class;

» The average pesticide registrant with a “representative share” in each market sector;

» All pesticide registrants (across all market sectors) in each size class;

* All pesticide registrants across all market sectors and size classes;
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» All regulated entities within each category complying with refilling-related regulations; and
* All regulated entities.

The cost of complying with each of the container-related and refilling-related regulations under
the rule, for the average regulated entity in each combination of regulated entity category, market
sector, and size class are given above in Tables 4.10a—4.10d and 4.16a and 4.16b, respectively.
The estimation of costs across all regulations for the average regulated entity is described in
Sections 4.4 and 4.5. The sets of regulations to which each regulated entity category is subject
are summarized in Table 4.2. The numbers of regulated entities in each category of regulated
entity for each combination of market sector and size class are given in Table 4.5. The
information in all these tables is synthesized in Tables 4.17a and 4.17b, which summarize the
annualized costs across all regulations for each type of regulated entity and across all regulated
entities, at 3 percent interest and 7 percent interest, respectively. In general, as displayed in
Tables 4.17a and 4.17b (and as discussed earlier), costs are also higher for the average large
entity than for the average small entity, and the costs are higher for large entities when
considered over all entities. The exceptions include the large-small registrants, which have a
similar number of regulated entities to large registrants, making their costs smaller over all
regulated entities; and large agricultural pesticide refillers, which have higher costs over all
entities, despite a relatively small number of entities in this market sector and size. At 3 percent
and 7 percent, the total cost of compliance over all regulated entities is estimated to be

$8.4 million and $8.5 million, respectively. With a 3 percent discount rate, pesticide registrants
account for nearly $5.6 million (or almost 70 percent) of the total cost of compliance, while
agricultural pesticide refillers and swimming pool supply companies account for less than $2.6
million and $180,000 of the total cost of compliance, respectively.
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Table 4.17a. Total Annual Costs of the Pesticide Container Rule for Regulated Entities

(Interest Rate = 3 percent) (2005$)

For the Average =~ Number of Over All
Regulated Regulated Regulated
Regulated Entities Entity Entities Entities
Pesticide Registrants
Large-Small
Agricultural $5,477 66 $364,061
I/C/G $5,459 50 $272,139
Home & Garden $5,352 50 $266,825
Average Across Market $5,434
Sectors *
National Total Across Market Sectors $903,024
Medium-Small
Agricultural $2,625 198 $519,462
I/C/G $2,621 148 $389,096
Home & Garden $2,591 148 $384,601
Average Across Market $2,613
Sectors *
National Total Across Market Sectors $1,293,158
Small-Small
Agricultural $805 399 $321,217
I/C/G $805 299 $240,698
Home & Garden $788 299 $235,727
Average Across Market $800
Sectors *
National Total Across Market Sectors $797,642
Large
Agricultural $23,425 58 $1,367,998
I/C/G $20,881 44 $914,608
Home & Garden $7,774 44 $340,508
Average Across Market $17,967
Sectors *
National Total Across Market Sectors $2,623,114
National Total Across Market Sectors and Size Categories $5,616,939
Agricultural Pesticide Refillers
Large-Small $871 251 $218,684
Medium-Small $267 2,395 $640,191
Small-Small $43 13,996 $605,474
Large $7,255 153 $1,110,296
National Total Across Size Categories $2,574,646
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Table 4.17a (Continued). Total Annual Costs of the Pesticide Container Rule for
Regulated Entities (Interest Rate = 3 percent) (2005$)

Swimming Pool Supply Companies — Antimicrobial Applicators

Large-Small $34 14 $474
Medium-Small $23 117 $2,732
Small-Small $15 174 $2,602
Large $10,000 17 $169,993
National Total Across Size Categories $175,800

National Total Across All Regulated Entities $8,367,385

*The average pesticide registrant across market sectors is assumed to have the same distribution across market
sectors as the distribution of pesticides across market sectors (by volume of pesticide) in the pesticide industry
as a whole:

Agricultural sector: 40 percent
Industrial/commercial/govt. sector: 30 percent
Home & Garden sector: 30 percent

Page 98




Table 4.17b. Total Annual Costs of the Pesticide Container Rule for Regulated Entities
(Interest Rate = 7 percent) (2005$)

Number of Over All
For the Average Regulated Regulated
Regulated Entities Regulated Entity Entities Entities
Pesticide Registrants
Large-Small
Agricultural $6,018 66 $399,987
I/C/G $6,003 50 $299,243
Home & Garden $5,891 50 $293,661
Average Across $5,975
Market Sectors *
National Total Across Market Sectors $992,891
Medium-Small
Agricultural $2,865 198 $567,135
I/C/G $2,863 148 $424,939
Home & Garden $2,830 148 $420,112
Average Across $2,854
Market Sectors *
National Total Across Market Sectors $1,412,186
Small-Small
Agricultural $813 399 $324,089
I/C/G $812 299 $242,890
Home & Garden $794 299 $237,420
Average Across $807
Market Sectors *
National Total Across Market Sectors $804,400
Large
Agricultural $24,430 58 $1,426,696
I/C/G $22,335 44 $978,272
Home & Garden $8,685 44 $380,418
Average Across $19,078
Market Sectors *
National Total Across Market Sectors $2,785,386
National Total Across Market Sectors and Size Categories $5,994,863
Agricultural Pesticide Refillers
Large-Small $764 251 $191,692
Medium-Small $237 2,395 $566,418
Small-Small $41 13,996 $572,767
Large $6,336 153 $969,709
National Total Across Size Categories $2,300,585
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Table 4.17b (Continued). Total Annual Costs of the Pesticide Container Rule for

Regulated Entities (Interest Rate = 7 percent) (2005$)

Swimming Pool Supply Companies — Antimicrobial Applicators

Large-Small $33 14
Medium-Small $24 117
Small-Small $16 174
Large $8,732 17

National Total Across Size Categories

National Total Across All Regulated Entities

$458
$2,755
$2,821

$148,448
$154,481

$8,449,929

*The average pesticide registrant across market sectors is assumed to have the same distribution across market
sectors as the distribution of pesticides across market sectors (by volume of pesticide) in the pesticide industry as

a whole:

Agricultural sector: 40 percent
Industrial/commercial/govt. sector: 30 percent
Home & Garden sector: 30 percent
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Costs are presented by regulation in Tables 4.18a and 4.18b. Approximately 16 percent of the
cost of compliance is attributed to compliance with the residue removal standards. The refilling-
related standards and labeling standards account for 38 percent and 27 percent of the total cost of
compliance, respectively.

Table 4.18a. Total Annual National Cost of Each Regulation Under the Pesticide
Container Rule (Interest Rate = 3 percent) (2005$)

Regulation Annual National Cost

For Non-Refillable Containers

DOT Packaging Standards - hazardous material * $0
DOT Packaging Standards - non-hazardous material * $0
Closure Standards * $0
Standards for container dispensing capability * $0
Residue Removal standards * $1,465,967
Other administrative requirements — recordkeeping $202,617

For Refillable Containers

DOT Packaging Standards - hazardous material * $0
DOT Packaging Standards - non-hazardous material * $0
Standards for container markings $241,402
Standards for openings (for liquid minibulks only) $261,018
Bulk container standards $574,504
Other administrative requirements — recordkeeping $138,849
For Refilling $3,198,256
For Labeling $2,252,148
Cost of Waivers $32,624

Total National Cost Annually $8,367,385

*Incorporates waivers for 5 percent of pesticide registrants.
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Table 4.18b. Total Annual National Cost of Each Regulation Under the Pesticide
Container Rule (Interest Rate = 7 percent) (2005$)

Regulation Annual National Cost

For Non-Refillable Containers

DOT Packaging Standards - hazardous material * $0
DOT Packaging Standards - non-hazardous material * $0
Closure Standards * $0
Standards for container dispensing capability * $0
Residue Removal standards * $1,343,068
Other administrative requirements — recordkeeping $210,575

For Refillable Containers

DOT Packaging Standards - hazardous material * $0
DOT Packaging Standards - non-hazardous material * $0
Standards for container markings $227,685
Standards for openings (for liquid minibulks only) $291,648
Bulk container standards $641,923
Other administrative requirements — recordkeeping $136,753
For Refilling $2,849,969
For Labeling $2.715,685
Cost of Waivers $32,624

Total National Cost Annually $8,449,929

*Incorporates waivers for 5 percent of pesticide registrants.

4.7 Impact Analysis

The impact of the pesticide container rule on a regulated entity is measured as the ratio of that
entity’s annual cost of complying with the rule to its annual revenue. The impacts of the rule are
estimated using both a 3 percent interest rate and a 7 percent interest rate. Estimated impacts are
given for the average regulated entity in each combination of market sector and size class in
Tables 4.19a and 4.19b. For all regulated entities (at both 3 percent and 7 percent) the annual
cost to revenue ratio is less than 0.02 percent. The highest ratios are associated with the small
pesticide registrants. Agricultural pesticide refillers and swimming pool supply companies have
annual cost to revenue ratios very close to zero.
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Table 4.19a. Ratio of Annual Compliance Cost to Annual Revenue for the Average
Regulated Entity (Interest Rate = 3 percent) (2005%)

Annual Cost For Annual Cost-
the Average Annual Revenue | Revenue Ratio For
Regulated For the Average the Average
Regulated Entities * Entity Regulated Entity © | Regulated Entity

Small Pesticide Registrants
Agricultural $1,817 $9,439,902 0.02%
I/C/G $1,813 $9,439,902 0.02%
Home & Garden $1,784 $9,439,902 0.02%
Large-Small Pesticide Registrants
Agricultural $5,477 $52,676,100 0.01%
I/C/G $5,459 $52,676,100 0.01%
Home & Garden $5,352 $52,676,100 0.01%
Medium-Small Pesticide Registrants
Agricultural $2,625 $9,758,400 0.03%
I/C/G $2,621 $9,758,400 0.03%
Home & Garden $2,591 $9,758,400 0.03%
Small-Small Pesticide Registrants
Agricultural $805 $2,075,800 0.04%
I/C/G $805 $2,075,800 0.04%
Home & Garden $788 $2,075,800 0.04%
Large Pesticide Registrants
Agricultural $23,425 $7,363,740,000 0.00%
I/C/G $20,881 $7,363,740,000 0.00%
Home & Garden $7,774 $7,363,740,000 0.00%
Agricultural Pesticide Refillers
Small $88 $1,985,935 0.00%
Large-Small $871 $22,705,400 0.00%
Medium-Small $267 $6,730,300 0.00%
Small-Small $43 $802,500 0.01%
Large $7,255 $191,604,900 0.00%
Swimming Pool (Antimicrobial) Supply
Companies
Small $19 $1,537,432 0.00%
Large-Small $34 $5,266,697 0.00%
Medium-Small $23 $2,620,614 0.00%
Small-Small $15 $509,031 0.00%
Large $10,000 $2,511,092,910 0.00%

* Average cost for the small size category is calculated by adding the cost for the small-small, medium-small, and
large-small categories and dividing the sum by the total number of companies in the small size category. Similarly,
the average revenue for the small size category was calculated by adding the total revenue for each of its component

size categories and dividing the sum by the total number of companies in the small size category.

® Annual cost of the average regulated entity is calculated by dividing the total cost for the regulated entities by the

total number of entities under the scope of the rule.

¢ Annual average revenue for the average regulated entity is calculated by dividing the total revenue by the total

number of entities.
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Table 4.19b. Ratio of Annual Compliance Cost to Annual Revenue for the Average
Regulated Entity (Interest Rate = 7 percent) (2005%)

Annual
Annual Cost For | Revenue For Annual Cost-
the Average the Average |Revenue Ratio For
Regulated Regulated the Average
Regulated Entities * Entity Entity ¢ Regulated Entity

Small Pesticide Registrants
Agricultural $1,947 $9,439,902 0.02%
I/C/G $1,944 $9,439,902 0.02%
Home & Garden $1,912 $9,439,902 0.02%
Large-Small Pesticide Registrants
Agricultural $6,018 $52,676,100 0.01%
I/C/G $6,003 $52,676,100 0.01%
Home & Garden $5,891 $52,676,100 0.01%
Medium-Small Pesticide Registrants
Agricultural $2,865 $9,758,400 0.03%
I/C/G $2,863 $9,758,400 0.03%
Home & Garden $2,830 $9,758,400 0.03%
Small-Small Pesticide Registrants
Agricultural $813 $2,075,800 0.04%
I/C/G $812 $2,075,800 0.04%
Home & Garden $794 $2,075,800 0.04%
Large Pesticide Registrants
Agricultural $24,430| $7,363,740,000 0.00%
I/C/G $22,335| $7,363,740,000 0.00%
Home & Garden $8,685| $7,363,740,000 0.00%
Agricultural Pesticide Refillers
Small ag. pesticide refillers $80 $1,985,935 0.00%
Large-Small ag. pesticide refillers $764 $22.705,400 0.00%
Medium-Small ag. pesticide refillers $237 $6,730,300 0.00%
Small-Small ag. pesticide refillers $41 $802,500 0.01%
Large ag. pesticide refillers $6,336 $191,604,900 0.00%
Swimming Pool (Antimicrobial) Supply
Companies
Small swimming pool supply companies $20 $1,537,432 0.00%
Large-Small swimming pool supply companies $33 $5,266,697 0.00%
Medium-Small swimming pool supply companies $24 $2,620,614 0.00%
Small-Small swimming pool supply companies $16 $509,031 0.00%
Large swimming pool supply companies $8,732| $2,511,092,910 0.00%

* Average cost for the small size category is calculated by adding the cost for the small-small, medium-small, and
large-small categories and dividing it by the total number of companies in the small size category. Similarly, the

average revenue for the small size category was calculated by dividing the total revenue for each of its component
size category and dividing it by the total companies in this size category.

® Annual cost of the average regulated entity is calculated by dividing the total cost for the regulated entities by the
total number of entities under the scope of the rule.

¢ Annual average revenue for the average regulated entity is calculated by dividing the total revenue by the total

number of entities.
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For purposes of the analysis under the Small Business Regulatory Enforcement and Fairness Act
(SBREFA), we combined the three sub-categories of small businesses within the “small” size
class (i.e., large-small, medium-small, and small-small) into a single “small” size class for each
regulated entity type in Tables 4.19a and 4.19b. A threshold for regulations potentially causing
significant impacts to small businesses is an annual cost to revenue ratio of greater than

1 percent. As is evident from these tables, in no case are annual compliance costs for the average
small regulated entity expected to exceed 0.02 percent of annual average revenue. As a result,
significant impacts on small businesses are not expected as a result of the container regulations.
The ratio is highest among small entities for small pesticide registrants, at 0.02 percent. Small
agricultural pesticide refillers and small swimming pool supply companies are estimated to have
annual revenue to cost ratios very close to zero.

We found similar results using the alternative definition of small businesses used in the EA. The
impacts to small businesses using the alternative definition, in terms of the annual revenue to
cost ratio, are estimated to be no more than 0.04 percent. As with the SBA-defined small
entities, the highest ratio is measured for small pesticide registrants—ranging from a ratio of
0.01 percent for large-small registrants to 0.04 percent for small-small registrants. The annual
cost to revenue ratio does not change using the alternative definition of small business (versus
the SBA definition) for small agricultural pesticide refillers and small swimming pool supply
companies. Redefining the small pesticide registrant has provided more information in regards
to the impacts expected across the spectrum of small businesses impacted by the container
regulations, but the impacts still remain below the threshold of causing a significant impact to
small businesses.

4.8 Sensitivity Analysis

Many of the assumptions present in the preceding cost analysis discussion (and presented in
detail in Appendix A) are inherently uncertain, though every effort has been made to use the best
available data to inform our assumptions. Despite efforts to minimize the uncertainty,
uncertainty remains. It is important, therefore, to attempt to characterize the impact that this
uncertainty has on the magnitude of the total regulatory compliance costs we have estimated for
the container regulations.

To test the sensitivity of total cost estimates to the assumptions in the analysis, compliance costs
have been recalculated based on a suite of lower- and upper-bound assumptions that bound the
central cost estimate presented in the primary analysis. The lower-bound suite of assumptions is
composed of adjustments to the primary assumptions that lower the overall container regulations
compliance cost. The upper-bound suite of assumptions is composed of adjustments to the
primary assumptions that increase the overall compliance cost for the container regulations. We
calculated the resulting upper- and lower-bound costs in the same manner as described in the
preceding sections. We used a 3 percent discount rate to calculate the present discounted value
of costs and in the annualization of those costs.
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Parameters were selected for sensitivity analysis based on the following two criteria:

(1) Total costs appear particularly sensitive to a given assumption; and

(2) We have a reasonable idea regarding what the lower and upper bounds of a given assumption
should be.

The sensitivity analysis is summarized in Table 4.20. As compared to the total cost estimate of
$8.4 million (3 percent discount rate) and $8.5 million (7 percent discount rate), the “low-end”
total cost is $4.9 million, while the “high-end” estimate is $11.0 million.”* The low-end total cost
estimate is 42 percent lower than the total cost under primary assumptions, while the high-end
estimate is 32 percent higher.

Table 4.20. Annual National Cost of Regulation Under the Pesticide Container Rule

(20059%)
Sensitivity Scenario Annual Cost Nationally
3% discount rate $8,367,385
7% discount rate $8,449,929
Low (3% discount rate) $4,852,818
High (3% discount rate) $11,043,774

The underlying suites of “low-end” and “high-end” assumptions are given in Table 4.21. The
detailed breakdown of resulting costs are shown in Tables 4.22 and 4.23, based on the “low-end”
suite of assumptions, and in Tables 4.24 and 4.25 based on the “high-end” suite of assumptions.
These tables show the same set of total cost results that were shown for the primary analysis in
Tables 4.17a, 4.17b, 4.18a, and 4.18b.

In order to assess the sensitivity of the cost estimates to the different assumptions, we calculated
the percentage reduction in total costs associated with a change in each assumption for the “low-
end” assumption. We find that the largest percentage reduction in cost is because of changes in
the labeling requirements (22 percent). Under the primary cost assumption we assume that 50
percent of the label changes are “routine” and incur only one-third of the label change cost and
50 percent of the label changes are “necessary” and incur all the label change cost, while in the
“low-end” cost assumptions we assume that all label changes are “routine.” Since the labeling
change cost is high, ranging from $205 for a “routine” change small-small establishments to
$5,069 for a “necessary” change for all establishments except the small-small, changes in the
assumptions about the number of entities for which this is a “routine” or a “necessary” change
have a fairly significant implication on the cost.

The assumption about the percentage of container/formulations combinations that will be exempt
from residue removal testing because of similarities to other container/formulations
combinations (“me-toos”) led to a 4 percent reduction in cost. Changing the percentage of
containers that pass the initial residue removal test from 30 percent to 0 percent reduced the cost
by 5 percent. Reducing the labor time assumptions by 25 percent for the refilling compliance
criteria reduces the cost by 9 percent, while for standards for container markings and

32 Both cost estimates are based on a 3 percent discount rate.
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administrative requirements for both non-refillables and refillables, the reduction in labor time
assumptions by 25 percent reduces the cost by less than 2 percent.

In addition to the above assumption, we also considered the sensitivity of the cost analysis to
changes in the assumption about the time it takes to inspect containers. The analysis assumes
that on average it takes about 1 minute to inspect containers. Given that a relatively larger
number of containers are small, this seems reasonable. When we change the inspection time to 5
minutes, the total cost estimate increases to $10.5 million, which is a significant increase. It is
not clear, however, that 5 minutes is a more reasonable assumption for the amount of time it
takes to inspect containers. Although it is conceivable that in reality large containers take about
5 minutes and smaller containers take less, we did not have data to support different inspection
times for different container sizes.

Page 107



Table 4.21. “Low-End” and “High-End” Assumptions for Sensitivity Analysis

Regulation

“Low-End” Cost
Assumptions

Primary Cost Assumptions

“High-End” Cost
Assumptions

Non-Refillable Sensitivity

Tests

Residue Removal
Standard -

Percent of Containers
Retested *

All containers pass the
initial residue removal
test.

30% of the containers pass the
initial residue removal test.

50% of the containers
pass the residue removal
test.

Residue Removal

50% of all

25% of all

No container/formulation

Standard - container/formulations container/formulation combinations exempt
“Me-Toos”® combinations exempt combinations exempt from from residue removal
from residue removal residue removal testing. testing.
testing.
Administrative Reduce labor time Large and Large-Small Increase labor time
Requirements - assumptions by 25%. Establishments: 40 hours for | assumptions by 25%.
Recordkeeping existing container/formulation

combinations and 4 hours for
new container/formulation
combinations.
Medium-Small
Establishments:

36 hours for existing
container/formulation
combinations and 3 hours for
new container/formulation
combinations

Small-Small Establishments:
24 hours for existing
container/formulation
combinations and 2 hours for
new container/formulation
combinations

Refillable Sensitivity Tests

Administrative
Requirements -
Recordkeeping °

Reduce labor time
assumptions by 25%.

Large and Large-Small
Establishments: 31 hours for
existing container/formulation
combinations and 4.4 hours
for new container/formulation
combinations.

Medium-Small
Establishments:

21 hours for existing
container/formulation
combinations and 2.5 hours
for new container/formulation
combinations

Small-Small Establishments:
11 hours for existing
container/formulation
combinations and 2 hours for
new container/formulation
combinations

Increase labor time
assumptions by 25%.
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Table 4.21. “Low-End” and “High-End” Assumptions for Sensitivity Analysis

Regulation

“Low-End” Cost
Assumptions

Primary Cost Assumptions

“High-End” Cost
Assumptions

Standards for Container
Marking °

Reduce labor time
assumptions by 25%.

It takes 5 minutes to mark
each container.

Increase labor time
assumptions by 25%.

Refiller Sensitivity Tests

Refilling Compliance
Criteria ¢

Reduce labor time
assumptions by 25%.

For each refill, it takes 1
minute to inspect, 10 minutes
to rinse, and 2 minutes to
record information about a
container.

Increase labor time
assumptions by 25%.

Facility-Level Sensitivity Tests

Labeling Requirements ©

Assume that all label
changes during the
compliance period are
“routine” changes and
incur only one-third of
the label change cost.

Assume that 50% of label
changes are “routine” and
incur only one-third of the
label change cost, and 50% of
label changes are “necessary”
and incur all of the label

Assume that all label
changes during the
compliance period are
“necessary” and incur all
of the label change cost.

change cost.

* Primary cost assumption based on final container regulations that require containers to achieve only a four-9s
standard. It is assumed that all containers will pass the four-9s standard as a lower bound. The high-end assumption
is based on a container’s ability to achieve a six-9s standard. See EPA (1993, p. [X-13).

® In the proposed container rule RIA, EPA made a lower cost assumption that 50 percent of container/formulation
combinations would be exempt from residue removal testing because of similarities to other container/formulation
combinations (“me-toos”). EPA’s upper cost assumption stated that all container/formulations would be tested.
These high- and low-end cost assumptions are retained here and use the mid-point between the two as the primary
cost assumption. See EPA (1993, p. IX-13).

¢ Labor times used in the primary analysis are based on assumptions made by EPA in the proposed container rule
RIA (EPA, 1993, p. IX-13). It is assumed that plus or minus 25 percent of the labor time used in the primary
analysis is a reasonable uncertainty bound.

4 Using professional judgment, based on estimates made by EPA in the proposed container rule RIA as a baseline
(EPA, 1993, p. IX-13), the labor times associated with the primary cost assumptions are estimated.

¢ The primary cost assumption is based on assumptions made by EPA in the proposed container rule RIA (EPA,
1993, pp. X-1 through X-7). We believe a reasonable lower cost assumption is that all label changes during the
compliance period are considered “routine” (therefore incurring only one-third the cost of changing a label). A
reasonable high-end cost assumption is that all label changes during the compliance period are considered
“necessary” (therefore incurring the total cost of changing a label). The primary analysis assumes that during the
compliance period 50 percent of label changes are routine and the rest are necessary.
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Table 4.22. Total Annual Costs of the Pesticide Container Rule for Regulated Entities:
Using “Low End” Assumptions (Interest Rate = 3 percent) (2005$)

For the
Average Number of Over All
Regulated Regulated Regulated
Regulated Entities Entity Entities Entities
Pesticide Registrants
Large-Small
Agricultural $1,745 66 $115,978
I/C/G $1,734 50 $86,438
Home & Garden $1,635 50 $81,496
Average $1,709
Across Market
Sectors *
National Total Across Market Sectors $283,912
Medium-Small
Agricultural $884 198 $174,928
I/C/G $882 148 $130,895
Home & Garden $850 148 $126,118
Average $873
Across Market
Sectors *
National Total Across Market Sectors $431,941
Small-Small
Agricultural $384 399 $153,067
Ve/G $383 299 $114,671
Home & Garden $367 299 $109,788
Average $379
Across Market
Sectors *
National Total Across Market Sectors $377,527
Large
Agricultural $15,778 58 $921,459
1/C/G $14,249 44 $624,126
Home & Garden $2,185 44 $95,699
Average $11,242
Across Market
Sectors *
National Total Across Market Sectors $1,641,283
National Total Across Market Sectors and Size $2,734,662
Categories
Agricultural Pesticide Refillers
Large-Small ag. pesticide refillers $657 251 $164,824
Medium-Small ag. pesticide refillers $267 $204 2,395
Small-Small ag. pesticide
refillers $36 13,996 $499,340
Large ag. pesticide refillers $5,445 153 $833,217
National Total Across Size Categories $1,985,265
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Table 4.22 (Continued). Total Annual Costs of the Pesticide Container Rule for Regulated
Entities: Using “Low End” Assumptions (Interest Rate = 3 percent) (2005%)

For the
Average Number of Over All
Regulated Regulated Regulated
Regulated Entities Entity Entities Entities
Swimming Pool Applicators — Antimicrobial
Applicators
Large-Small swimming pool applicators $29 14 $401
Medium-Small swimming pool applicators $21 117 $2,427
Small-Small swimming pool applicators $14 174 $2,514
Large swimming pool applicators $7,503 17 $127,549
National Total Across Size Categories $132,891
National Total Across All Regulated Entities $4,852,818

*The average pesticide registrant across market sectors is assumed to have the same distribution across market
sectors as the distribution of pesticides across market sectors (by volume of pesticide) in the pesticide industry as
a whole:

Agriculture sector: 40 percent
Industrial/Commercial/Govt.: 30 percent
Home and Garden: 30 percent
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Table 4.23. Total Annual National Cost of Each Regulation Under the Pesticide Container
Rule: Using “Low End” Assumptions (Interest Rate = 3 percent) (2005%)

Regulation Annual National Cost

For Non-Refillable Containers
DOT Packaging Standards - hazardous material * v
DOT Packaging Standards - non-hazardous material * $0
Closure Standards * $0
Standards for container dispensing capability * $0
Residue Removal standards * $708,913
Other administrative requirements — recordkeeping $151,963
For Refillable Containers
DOT Packaging Standards - hazardous material * $0
DOT Packaging Standards - non-hazardous material * $0
Standards for container markings $181,065
Standards for openings (for liquid minibulks only) $261,018
Bulk container standards $574,504
Other administrative requirements — recordkeeping $109,480
For Refilling: $2,458,094
For Labeling: $393,188
Cost of Waivers: $14,594

Total National Cost Annually $4,852,818

*Incorporates waivers for 5 percent of pesticide registrants.
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Table 4.24. Total Annual Costs of the Pesticide Container Rule for Regulated Entities:

Using “High End” Assumptions (Interest Rate = 3 percent) (2005%)

Regulated Entities For the Average Number of Over All
Regulated Entity Regulated Regulated
Entities Entities
Pesticide Registrants:
Large-Small
Agricultural $8,227 66 $546,825
I/C/G $8,201 50 $408,850
Home & Garden $8,087 50 $403,165
Average Across $8,177
Market Sectors *
National Total Across Market Sectors: $1,358,840
Medium-Small
Agricultural $3,874 198 $766,744
I/C/G $3,869 148 $574,358
Home & Garden $3,838 148 $569,658
Average Across Market Sectors * $3,862
National Total Across Market Sectors: $1,910,760
Small-Small
Agricultural $974 399 $388,510
I/C/G $973 299 $291,083
Home & Garden $956 299 $286,024
Average Across Market Sectors * $969
National Total Across Market Sectors: $965,617
Large
Agricultural $29,842 58 $1,742,799
I/C/G $26,285 44 $1,151,286
Home & Garden $12,135 44 $531,518
Average Across Market Sectors *  $23,463
National Total Across Market Sectors: $3,425,603
National Total Across Market Sectors and Size Categories: $7,660,820
Agricultural Pesticide Refillers
Large-Small ag. pesticide
refillers $1,086 251 $272,544
Medium-Small ag. pesticide refillers $331 $331 2,395
Small-Small ag. pesticide refillers $51 $51 13,996
Large ag. pesticide refillers $9,066 153 $1,387,376
National Total Across Size Categories: $3,164,027
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Table 4.24 (Continued). Total Annual Costs of the Pesticide Container Rule for Regulated
Entities: Using “High End” Assumptions (Interest Rate = 3 percent) (2005%)

Swimming Pool Applicators — Antimicrobial Applicators

Large-Small swimming pool applicators $39 14 $548
Medium-Small swimming pool applicators $26 117 $3,037
Small-Small swimming pool applicators $15 174 $2,690
Large swimming pool applicators $12,496 17 $212,436

National Total Across Size Categories $218,710

National Total Across All Regulated Entities $11,043,557

*The average pesticide registrant across market sectors is assumed to have the same distribution across market sectors
as the distribution of pesticides across market sectors (by volume of pesticide) in the pesticide industry as a whole:

Agriculture sector: 40 percent
Industrial/Commercial/Govt.: 30 percent
Home and Garden: 30 percent
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Table 4.25. Total Annual National Cost of Each Regulation Under the Pesticide Container
Rule: Using “High End” Assumptions (Interest Rate = 3 percent) (2005$)

Annual National

Regulation Cost

For Non-Refillable Containers

DOT Packaging Standards - hazardous material * $0
DOT Packaging Standards - non-hazardous material * $0
Closure Standards * $0
Standards for container dispensing capability * $0
Residue Removal standards * $1,403,140
Other administrative requirements — recordkeeping $253,271

For Refillable Containers

DOT Packaging Standards - hazardous material * $0
DOT Packaging Standards - non-hazardous material * $0
Standards for container markings $301,743
Standards for openings (for liquid minibulks only) $261,018
Bulk container standards $574,504
Other administrative requirements — recordkeeping $167,730
For Refilling $3,938,418
For Labeling $4,111,108
Cost of Waivers $32,624

Total National Cost Annually $11,043,557

*Incorporates waivers for 5 percent of pesticide registrants.

Page 115



5.0 The Human and Non-Human Health Benefits of the Final Standards
5.1 Introduction

The container design and residue removal standards are largely pollution prevention regulations
that will safeguard workers, such as loaders, mixers, and applicators, and the environment by
reducing the risk of exposure to concentrated pesticides. First, the proposed improvements in
pesticide container designs will enhance the safe handling, dispensing, use, and residue removal
efficiency of pesticide containers. Second, the improvement in procedures and/or container
designs will help facilitate the “clean rinsing” of emptied containers either prior to disposal or
recycling, or prior to reuse. There are numerous types of human health-related benefits and non-
human health-related (environment-related) benefits that will stem from such improvements
because of relatively fewer expected spills, leaks, and other risks associated with exposure (e.g.,
handling by workers during disposal, discharges to the environment, and potential public
exposures).

Table 5.1 summarizes the various types of expected benefits (i.e., improved worker safety,
improved public health, reduced environmental risk, and other effects) resulting from the
proposed container design/residue removal regulations. It also characterizes the sources of the
expected benefits. Besides human health-related and environment-related benefits, there are
other effects such as property damage, personal liability effects, and insurance costs that
contribute to the overall benefits assessment. Due to limitations in the data available on these
benefits, there is a high degree of uncertainty concerning both the number and average cost
(including unquantifiable components of loss such as pain and suffering) of both container
design and residue removal problems. As a result, the costs of all of the expected benefits cannot
be quantified. However, data do exist to quantify some of the expected benefits of the
regulations. Section 5.2 discusses the method and estimates of the number of pesticide-related
illnesses and injuries potentially avoided as a result of the pesticide container regulations and
presents the estimated value of these avoided illnesses and injuries. Section 5.3 discusses and
estimates the cost savings from the disposal of rigid non-refillable containers as non-hazardous
rather than hazardous waste as a result of the regulations, and discusses the potential for a
reduction in the number of environmental effects and property damage/spill cleanup costs as a
result of the container regulations.
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Table 5.1. The Types of Expected Benefits from the Container Design and Residue
Removal Regulations and Their Sources

Expected Benefit Source of Expected Benefit
Human Health-Related Benefits
Improved Worker Safety *  Reduced accidental spills
*  Fewer leaks
*  Less dripping
*  Less frequent container stress failure (durability,
formulation/container degradation)
*  Reduced personal sickness and injury
*  Improved worker productivity
Improved Public Health *  Less risk of exposure to spills and leaking/dripping
*  Less contamination of surface water and groundwater sources
*  Less personal injury from accidental spills and chronic contamination
sources
Non-Human Health-Related Benefits
Reduced Environmental Risk *  Reduced accidental spills
*  Fewer chronic accumulations of chemicals in
loading/mixing/cleaning areas
*  Reduced risk of harm from pesticide residues to terrestrial and
aquatic wildlife including sensitive and critical habitats
*  Less disposal of hazardous containers in landfills
Other Effects *  Reduced property damage
*  Reduced risk of personal injury and liability
*  Lower costs for personal liability insurance
*  Reduced disposal costs for cleaner containers
*  Reduced loss of product from spills and leaks

5.2 Human Health-Related Benefits: Estimated Annual National Cases and Valuation
of Pesticide Product-Related Illnesses and Injuries Potentially Avoided by the
Standards

In this section, the annual nationwide number and value of pesticide-related illnesses and injuries
potentially avoided as a result of the pesticide container design and residue removal regulations
is estimated. The calculations involved in the results and the underlying methodology used in
the derivation of the national estimate is described. Section 5.2.1 describes the overall
methodological approach used. This is followed in Section 5.2.2 by a discussion of the state data
used to derive the percentage of pesticide illnesses potentially related to the container design and
residue removal standards. Section 5.2.3 describes the annual national number of pesticide
exposures and resulting illnesses to which the state data were applied. Section 5.2.4 discusses
the extrapolation of the state data to estimated pesticide illnesses nationwide and provides a
discussion of these findings. Finally, Section 5.2.5 describes the approach to valuing the avoided
illnesses by estimating the direct and indirect costs for several severity levels of illness. More
detailed information on the general and health-related characteristics of the Toxic Exposure
Surveillance System (TESS) exposure data subset underlying our discussion in Section 5.2.3 can
be found in Appendix H, and additional data on direct costs for physician visits, relevant to
Section 5.2.5, is listed in Appendix I. The detailed case summaries from California in 1999 that
we used in the analysis (Section 5.2.2) to determine the percentage of pesticide illness potentially
related to the container regulations are located in Appendix J.
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5.2.1 Summary of Approach

The first step in estimating the number of illnesses expected to be avoided as a result of the
container design and residue removal regulations required identifying the available surveillance
data on the number of toxic substance related illnesses. After reviewing the available toxic
substance surveillance systems, we selected TESS for estimating the number of injuries and
illnesses associated with pesticide exposure per year. TESS is a comprehensive surveillance
system developed in 1983 by the American Association of Poison Control Centers (AAPCC) to
track acute illness and injury related to toxic substances. The system contains detailed
toxicological information on poison exposures reported to more than 60 poison centers around
the country, capturing an estimated 98.8 percent of all poison exposures reported to poison
centers in the United States. We requested a detailed report from AAPCC (2002) describing
“unintentional” exposures to fungicides, herbicides, insecticides, rodenticides, non-pine oil
disinfectants, and anti-algae paints to estimate the annual number of unintentional pesticide
illness cases expected per year. For the purposes of this analysis, we will refer to these
conventional and antimicrobial pesticide substance categories as “pesticide products.”

Given the estimated annual national illnesses associated with pesticide products in the TESS
data, we estimated the percentage of those cases that may have resulted from incidents related to
containers and residue removal. The percentage to be applied to the annual number of
unintentionally caused pesticide product illnesses from TESS was based on EPA’s examination
of state-level case history data from California. EPA examined case summaries from the
Pesticide Illness Surveillance Program (PISP) database maintained by the California Department
of Pesticide Regulation (CDPR) for 1999 and estimated the number of cases that are “very
likely,” “possibly,” and “unlikely” to be avoided as a result of the regulations (CDPR, 2001a,b).
The estimates of cases that were “very likely” to be avoided as a result of the regulations were
used to calculate the ratio of pesticide container design/residue-related cases to total pesticide
product incidents in California. We applied this state-level proportion to the United States as a
whole to estimate the annual national number of avoided pesticide product illnesses that are
expected as a result of the container design and residue removal regulations.

We purchased a single report from TESS itemizing the exposures involving the TESS pesticide
product categories described above. We selected the product categories to most closely resemble
the pesticide products covered in the California database. In particular, the active ingredients
considered by CDPR as antimicrobials were determined to be covered by the TESS categories
queried. Therefore, the percentage of pesticide-related illnesses avoided as a result of the
regulations, estimated for California, could be applied to the national number of pesticide-related
illnesses queried from TESS. The potential illnesses avoided from the container design and
residue removal regulations described are therefore attributable to both antimicrobial and
conventional pesticide products.

5.2.2 Derivation of the Annual Percentage of Pesticide Illnesses Potentially Avoided as a
Result of the Container Design and Residue Removal Regulations

CDPR conducts ongoing surveillance of people and the environment to detect the potential for
pesticide exposure as part of its pesticide safety program. CDPR’s PISP has required mandatory
reporting of pesticide illnesses since 1971, making it the most comprehensive monitoring
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program in the country. Under a California state statute, physicians are required to report any
suspected case of pesticide-related illness or injury to the local health officer within 24 hours of
examining the patient.

In addition, CDPR reviews doctor’s reports for workers’ compensation claims under the
pesticide illness surveillance program. Staff members investigate any claim that mentions

(1) pesticides as a possible cause of illness or injury or (2) unspecified chemicals if the setting is
one in which pesticide use is likely. CDPR also works with the California Poison Control
System to facilitate reporting of pesticide-related illnesses by health care workers.

To estimate the percentage of unintentional pesticide product illnesses potentially avoided as a
result of the container regulations, it is first necessary to determine the number of unintentional
pesticide product-related illnesses in California. In 1999, CDPR reported 1,201 episodes in
which the pesticide exposure was at least a possible contributing factor to illness or injury.” The
number of intentional cases occurring in California, however, is not readily available in a
summary report.

We examined the case summaries for a subset of the 1,201 CDPR cases in 1999, corresponding
to a query on particular activity patterns.”® Sixteen potential cases of intentional ingestion were
identified among this subset, 15 of which were conventional pesticides and one antimicrobial.
The 1999 CDPR summary table of pesticide-related illnesses summarized by activity and type of
exposure reports that 35 of the 1,201 total incidents occurred as a result of ingestion (CDPR,
2001b). Of the 35 cases, only 10 would have been excluded in the subset examined,
corresponding to “routine indoor” and “routine outdoor” activities.”> Assuming that (1) pesticide
ingestion would be the only means of intentional exposure and (2) none of the ingestion
exposures occurring during “routine indoor” and “routine outdoor” activities were intentional,
the 16 intentional incidents identified from case reports should reflect the total number of
intentional pesticide-related illnesses in the CDPR database. Using these assumptions, it was
estimated that for 1999, 1,185 of the pesticide cases in California were due to unintentional
exposures.

>3 1999 incident data is representative of the other years for which data have been analyzed relative to the container
regulations. In 1999 there were 16 container related cases while from 1995-1999 there were on an average 15
container related cases.

> A total of 489 case summaries resulted from EPA’s query of the 1999 CDPR incident database. The query was for
incidents from the following field “activities,” during which EPA believes container-related illnesses are likely to
occur:

(1) Occupational: Mixer/loader, aerial (code 111); Mixer/loader, ground (112); Mixer/loader, hand (113);
Applicator, hand (123); Applicator, other (124); Repair/maintenance (160); Exposed to concentrate (182);
Emergency response (183); Other (199)

(2) Non-Occupational: Application (220); Other (299).

> The CDPR incident database defines routine indoor and outdoor activity in the following way:

(1) Routine indoor activity: Conducts activities in an indoor environment with minimal expectation for exposure to
pesticides. This includes people in offices and businesses, residential structures, etc., who are not handling
pesticides.

(2) Routine outdoor activity: Conducts activities in an outdoor environment with minimal expectation for exposure
to pesticides. This excludes field workers in agricultural fields. This includes gardeners who are not handling
pesticides.
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Furthermore, since pine oil will not be subject to the regulations, and since it was not included in
the revised TESS query, the cases in 1999 that involved pine oil must also be excluded. In the
1999 CDPR summary table of pesticide-related illnesses summarized by pesticide, it is reported
that seven cases involved pine oil (CDPR, 2001a). However, the single antimicrobial intentional
case identified above also involved pine oil; therefore, an additional six cases were ultimately
excluded from the total number of unintentional pesticide product-related illnesses in California.
The breakdown of pesticide product cases is summarized in Table 5.2.

Table 5.2. Number of Reported Total, Intentional, and Pine Oil-Related Illnesses * in
California’s Pesticide Illness Surveillance Program in 1999

Description Number of Cases
Total Cases * 1,201
Intentional, antimicrobial pesticide case 1
Intentional, conventional pesticide cases 15
Pine oil cases 6
Total Unintentional Pesticide Product Cases 1,179

* Only those cases in which the relationship between pesticide exposure and illness is designated as “possible,”
“probable,” or “definite” are included.

To estimate the number of potentially avoided cases as a result of the rule, EPA examined the
full set of 1999 CDPR cases summaries with regards to the container design and residue removal
standards and whether or not an antimicrobial chemical would be subject to the regulations. The
likelihood that an incident would have been prevented by the regulations was categorized into
three groups:

* 'V =very likely the incident would have been prevented by the container regulations;
» P =possible the incident would have been prevented by the container regulations; and
« U = unlikely the incident would have been prevented by the container regulations.*®

EPA estimated that seven conventional pesticide illnesses and nine antimicrobial pesticide
illnesses would be subject to and were “very likely” to be prevented by the regulations. These
cases represent 1.36 percent of the 1,179 incidents in California that were due to unintentional,
non-pine oil exposures. A flow chart showing the distribution of CDPR cases is presented in
Figure 5.1.

In addition to the 16 incidents designated as “very likely” avoided by the rule, 51 incidents were
are designated by EPA as “possibly” avoided: 15 conventional pesticide illnesses “possibly”

% An example of each category of likelihood (very likely, possibly, and unlikely, respectively) that an incident
would have been prevented by the container regulations:

Case 1999-511 (glyphosate): While preparing to spray weeds, a homeowner pulled up on the plunger of a ready-to-
use glyphosate container. The plunger handle broke off, allowing glyphosate to spray up into his face. He felt
irritant symptoms, so he showered and sought medical attention.

Case 1999-56 (cypermethrin): A courtesy clerk dropped a can of insecticide as she returned it to the shelf. When
she picked it up, it exploded in her face. She washed but developed symptoms 30 minutes later.

Case 1999-932 (methyl bromide): Two workers tried to remove the custom locking caps from a methyl bromide
cylinder and replace it with a standard cap before returning the cylinder to the dealer. The valve was opened and
released methyl bromide.
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avoided as a result of the regulations; 30 non-exempt antimicrobial illnesses “possibly”” avoided
as a result of the regulations; and six antimicrobial illnesses that would “very likely” be avoided
if subject to the regulations, but for which it is unclear from the information provided if they are
subject to the regulations.
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Figure 5.1. Flow Chart of 1999 California Department of Pesticide Regulation (CDPR) Pesticide-Related Incidents
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These 51 incidents are potentially avoided as a result of the regulations and if included in the
analysis, would increase the percentage of unintentional pesticide product cases by 4.33 percent
(51 of 1,179 cases). For the purposes of extrapolating California data to the national analysis and
valuing the avoided cases, only those cases identified as “very likely” avoided by the regulations
are included (16 of 1,179 cases). It is important to note, however, that additional benefits would
be realized if a portion of these “possible” cases are also avoided as a result of the regulations.

In estimating the percentage of pesticide product-related illnesses potentially avoided, no
adjustment was made for the proportion of pesticide users (e.g., end users, pesticide formulators,
pesticide registrants) already in compliance with the new regulations. Although some percentage
of pesticide users will already be in compliance, it was assumed that any pesticide user already in
compliance should not experience illnesses related to container design and residue removal.
Consequently, any container-related illnesses captured by CDPR’s database should reflect
entities that are not in compliance and, therefore, potentially avoided as a result of the
regulations.

In addition, no adjustment was made based on the percentage of containers covered by the
regulations due to toxicity category. We assumed that those container-related exposures resulting
in illnesses and physician visits would have high enough toxicity levels to be covered by the
regulations. To the extent to which some of the illnesses observed in the CDPR database were
due to pesticide containers excluded by the regulations, the potential benefits could be
overstated.

5.2.3 Profile of Annual National Pesticide Exposure Cases

In the previous section, it was estimated from the California PISP database for 1999 that
approximately 1.36 percent (16 of 1,179 unintentional conventional or antimicrobial pesticide
cases) of illnesses related to pesticide products occurring in California were likely to have been
avoided as a result of the container design and residue removal standards. To estimate the
number of illnesses to which this proportion may translate nationwide, this ratio is applied to the
annual number of unintentional conventional and antimicrobial pesticide-related illnesses
occurring across the country.”’ To determine the number of injuries and illnesses related to
pesticide products throughout the United States on an annual basis, an annual detailed report of
2001 TESS data was acquired from the American Association of Poison Control Centers
(AAPCC, 2002). Since TESS is a national surveillance system database in which reports of
human exposures are recorded, the number of exposure cases that resulted in illness was
determined before applying the ratio. This overall methodology is described below in more
detail, including the query of TESS exposure data submitted (Section 5.2.3.1) and the estimated
number of illnesses resulting from pesticide-related unintentional exposures (Section 5.2.3.2).

5.2.3.1 TESS Database Query

After reviewing the format of the findings published in the annual summary, a detailed 2001
TESS report was requested from AAPCC of “unintentional” exposures to the following

>" In using this methodology, it is assumed that the ratio for California would not differ significantly for the United
States as a whole.
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conventional and antimicrobial pesticide substance categories. As described earlier, for the
purposes of this analysis these substances are referred to as “pesticide products™:

» Fungicides;

* Herbicides;

» Insecticides;

* Rodenticides;

* Non-pine oil disinfectants; and
* Anti-algae paints.

These categories are determined by AAPCC, and more detailed examples of included substances
are identified in the annual summary published in the American Journal of Emergency Medicine
(Litovitz et al., 2002). The illnesses resulting from exposures in which these substances are
implicated were made compatible with those evaluated in CDPR’s PISP by excluding cases
involving pine oil. Similarly, because intentional cases were excluded from the California dataset
in order to estimate the number of potentially avoided cases, the underlying reason for the
exposure was required to be “unintentional.” Therefore, it was requested that these data be
limited 5(gnly to those resulting from “unintentional” exposures among all other reasons for
poison.

In 2001, unintentional exposures accounted for 85.2 percent of all reported human poison
exposures (1,931,841 cases out of 2,267,979 reported). Exposures labeled as “intentional” were
involved in 11.6 percent, “other” for 0.7 percent, “adverse reaction” for 2.2 percent, and
“unknown” for 0.4 percent of total overall exposures. The specific definitions associated with
unintentional reasons of exposure are described in Table 5.3.

From the entire TESS database in 2001, of the substances most frequently involved in human
exposures, pesticides™ accounted for 4 percent of the total number of overall toxic exposures.
Among the substances most frequently involved in exposures of children under 6 years of age,
pesticides also represented 4 percent of the total. This was slightly higher, at 4.5 percent of the
total number of exposures, in adults over 19 years old. By limiting the search criteria for the
TESS query, the detailed frequency and distributional information was evaluated just among
accidental pesticide poisonings for the specific categories of pesticide products expected to be
regulated under the rule. The results of the TESS query showed that in 2001, pesticide products
were implicated in 80,978 unintentional exposures. These cases will be referred to as
“unintentional exposures to pesticide products.” The breakdown of these unintentional pesticide
exposure cases by reason is provided in Table 5.3.

3% Other reasons for exposure in TESS were: (1) intentional (e.g., suicidal, abuse, misuse); (2) other (e.g., malicious,
contaminant/tampering); (3) adverse reaction (e.g., drug, food); and (4) unknown.

% The pesticide group includes fungicides, herbicides, insecticides, repellents, and rodenticides as itemized in
Litovitz, et al. (2002). Repellents were excluded from the query made by EPA.
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Table 5.3. Profile of Unintentional Pesticide Exposures by Reason of Exposure

With Without
Exposure Concomitants* Concomitants "
Reason Description Number | Percent | Number | Percent
General Any exposure not specifically defined below 65,766 81.21% 63,809 82.15%
Environmental | Any passive, non-occupational exposure that 6,571 8.11% 6,005 7.73%
results from contamination of air, water, or soil
(usually but not always caused by man-made
contaminations)
Occupational Any exposure that occurs as a direct result of 2,625 3.24% 2,271 2.92%
the person being on the job or in the workplace
Therapeutic An unintentional deviation from a proper 603 0.74% 573 0.74%
Error therapeutic regimen that results in the wrong
dose, incorrect route of administration,
administration to the wrong person, or
administration of the wrong substance (only
exposures to medications or products
substituted for medications are included)
Misuse Improper or incorrect use of a non- 5,018 6.20% 4,694 6.04%
pharmaceutical substance (exposure unplanned
or not foreseen by the patient)
Bite/Sting All animal bites and stings, with or without 56 0.07% 21 0.03%
envenomation
Food Poisoning | Suspected or confirmed food poisoning and 42 0.05% 18 0.02%
ingestion of food contaminated with
microorganisms
Unknown Exposure determined to be unintentional but 297 0.37% 281 0.36%
exact reason is unknown
Total 80,978 | 100.00% 77,672 | 100.00%

Source: AAPCC (2002, Report 7 “Reason” and p. 8 “Field Definitions”).
* «“With Concomitants” indicates that a pesticide substance was implicated in the exposure case but could have
involved another substance which may or may not have been another pesticide.
b «“Without Concomitants” indicates that only one pesticide substance was implicated in the exposure.

The majority (77,672 of 80,978 cases or 95.92 percent) of unintentional pesticide exposures in
2001 involved only a single pesticide product substance. These cases of exposure are detailed in
the “Without Concomitants” column in Table 5.3. The remaining fraction (4.08 percent) of
unintentional pesticide exposures in 2001 involved more than a single substance, but at least one
pesticide product. These cases are reflected in the column “With Concomitants” along with the
majority of cases without concomitants, to equal the total number of unintentional exposures to
pesticide products for 2001 (80,978). Therefore, the column “With Concomitants” indicates
exposures in which a pesticide substance was implicated, but another substance, which may or
may not have been another pesticide product, may also have been involved. Since the exposure
cases without concomitants only involve a single pesticide product, we considered restricting the
analysis to those incidents. However, we did not believe that this would be appropriate since a
pesticide product is still implicated in the exposure incident despite the possible co-occurrence of
another substance. Therefore, subsequent estimates are based on the data that included

concomitants.
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The unintentional reason categories were also reviewed to determine if the corresponding cases
were suitable for this analysis. When we compared the definitions of reason categories, the
“therapeutic error” and “bite/sting” categories initially appeared to be inappropriate for the
objective of this analysis; however, when the data for unintentional exposures were reviewed
without concomitants, the implication of pesticide products in the exposures was not
dramatically altered (e.g., therapeutic error comprises 0.74 percent of all unintentional exposures
to pesticide substances under both scenarios). Therefore, these categories are included in this
analysis. In the discussion below regarding the estimation of annual illnesses related to
conventional and antimicrobial pesticides from reported exposure cases, the overall figure of
80,978 cases of exposure with concomitants is used.

5.2.3.2 Annual National Illnesses Resulting from Unintentional Human Pesticide
Product Exposure Cases

This section describes the number of illnesses used as the national estimate to which the
California-derived proportion of container-related illnesses was applied to total illnesses. As
described above, TESS is a national surveillance database for exposures to toxic substances. In
this section, the evaluation of the proportion of these exposures that resulted in illness is
described. Although the query was limited to pesticide products, not all the observed illnesses
were a result of the pesticide. Three categories are used to describe the relationship between the
clinical effect observed and the exposure in TESS: “related,” “not related,” and “unknown if
related.” For the purposes of this analysis, since we are interested in the number of illnesses that
result from these exposures, we evaluated the cases in which the clinical effects were labeled
“related” to the pesticide exposure as a “low-end” scenario estimate, and the cases in which the
clinical effects were labeled “related” plus those labeled “unknown if related” as a “high-end”
scenario estimate. The guidelines used to assess the relationship between observed clinical
effects and unintentional exposures to pesticide products are summarized in Table 5.4.

Table 5.4. Guidelines for Field Definition of Clinical Effect Relationships to Exposure

Exposure-Clinical Effect
Relationship Selection Criteria

Related *  Timing of clinical effect is reasonable for reported exposure;
*  Severity of effect is consistent with reported exposure;
»  Effect is consistent with anticipated substance toxicity;
*  Clinical assessment of relationship was made by a physician.

Not related »  Effect was pre-existing or began prior to the exposure, and was not
augmented or worsened as a result of the exposure, or
»  Effect can be ascribed to a documentable alternative etiology.

Unknown if Related * Relationship between exposure and effect cannot be reasonably
ascertained;

»  Effect has never been ascribed to the particular substance, but an
alternative etiology cannot be conclusively established;

»  Effect is not expected based on reported exposure;

*  Knowledge of patient’s history (e.g., concomitant illnesses, other
medications) is not adequate to allow a determination of the
relationship between the exposure and the effect.

Source: AAPCC (2002, “Field Definitions,” p. 8).

Page 126



Of all the cases presented, 75.93 percent exhibited no clinical effects related to the pesticide
exposure, 14.34 percent of patients exhibited one clinical effect, 6.40 percent showed two
clinical effects, and 3.33 percent sustained three or more clinical effects (Table 5.5). Therefore,
of the 80,978 exposure cases reported, 19,492 victims exhibited clinical effects related to the
pesticide exposure. This estimate represents the “low-end” scenario estimate of the total annual
national cases of pesticide illnesses. To verify the initial assumption to use the number of
unintentional exposures to pesticide products with concomitants as the basis of this analysis, the
frequency distribution for the clinical effects among exposures without concomitants was also
examined. When the frequency of clinical effects is evaluated among exposures without
concomitants, a similar pattern of distribution of clinical effects is present.

Table 5.5. Frequency of Clinical Effects “Related” to
Unintentional Pesticide Product Exposures

Number of With Concomitants Without Concomitants
Clinical Effects Number of Patients Percentage of Number of Percentage of
Observed Patients Patients Patients
0 61,486 75.93% 59,543 76.66%
1 19,492 11,614 14.34% 11,024 14.19%
2 5,181 6.40% 4,790 6.17%
3 1,820 2.25% 1,586 2.04%
4 567 0.70% 488 0.63%
5 or more 310 0.38% 241 0.29%
Total 80,978 100.00% 77,672 100.00%

Source: AAPCC (2002, Report 12 “Frequency of Clinical Effects - Related”).

There were 31,504 clinical effects observed among patients who were determined to have an
illness “related” to the unintentional exposure. In total, these 31,504 clinical effects were
observed for the 19,492 exposure cases that resulted in a related illness. This pattern is a result
of the information highlighted in Table 5.5 and detailed in Table 5.6, where 11,614 patients
sustained a single clinical effect, 5,181 patients had two effects, 1,820 exhibited three effects,
567 suffered four effects, and 310 cases resulted in five or more clinical effects.

Table 5.6. Detailed Distribution of Clinical Effects “Related” to Unintentional Pesticide
Product Exposures Among Patients Experiencing With Concomitant” Pesticide Exposures

With Concomitants Number of Observed
Number of Clinical Clinical Effects “Related” to
Effects Observed Number of Patients * Percentage of Patients Exposures "
1 11,614 59.58% 11,614
2 5,181 26.58% 10,362
3 1,820 9.34% 5,460
4 567 2.91% 2,268
5 or more 310 1.59% 1,800
Total 19,492 100.00% 31,504

? Number of patients with observed clinical effect from Table 5.5.
® Number of “related” clinical effects corresponding to the number of patients from note (a) above.
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Table 5.7 shows the distribution of the 31,504 clinical effects observed among patients who were
determined to have an illness related to the unintentional pesticide product exposure. Of the
cases in which some clinical effect related to a pesticide exposure was observed (approximately
24 percent of the total exposures overall from Table 5.5 above: 19,492 + 80,978 = 0.24), the
majority of patients suffered ocular (26.95 percent), gastrointestinal (24.06 percent), and dermal
(17.28 percent) health effects.

Table 5.7. Percent Distribution of Clinical Effects Among Patients Experiencing Effects
“Related” to Unintentional Pesticide Product Exposures

Number of Observed Number of Observed
Clinical Effects Clinical Effects
“Related” to “Unknown if Related”

Clinical Effect Exposures* Percent to Exposures” Percent
Cardiovascular 410 1.30% 185 2.27%
Dermal 5,445 17.28% 995 12.22%
Gastrointestinal 7,581 24.06% 2,700 33.15%
Hematologic/Hepatic 42 0.13% 24 0.29%
Neurological 3,122 9.91% 1,788 21.95%
Ocular 8,491 26.95% 323 3.97%
Renal/Genitourinary 32 0.10% 21 0.26%
Respiratory 3,735 11.86% 624 7.66%
Miscellaneous 2,646 8.40% 1,484 18.22%
Total 31,504 100.00% 8,144 100.00%

Source: AAPCC (2002, Report 13 “Distribution of Clinical Effects”).
*Number reflects clinical effects and not the number of exposure cases, since a single patient can sustain multiple
clinical effects (frequency distribution for multiple clinical effects is shown in Table 5.5 and detailed in Table 5.6).

Table 5.7 also shows the number of observed clinical effects among patients in which the effect
was “related” or “unknown if related” to the pesticide exposure. It is believed that these
“unknown if related” cases should be considered in the analysis since it is known that a pesticide
product was involved, but it is unclear from the report whether the exposure was responsible for
the illness. However, while the available TESS data showed that 31,504 “related” clinical
effects corresponded to 19,492 exposures cases, similar data are not available for the “unknown
if related” effects. For these clinical effects, only 8,144 effects were “unknown if related” to the
exposure. Below an approach is described for estimating the number of “unknown if related”
illnesses, using the ratio of illnesses to effects from the “related” cases. Including “unknown if
related” cases with the “related” cases could serve as a “high-end” estimate for the annual
number of avoided unintentional pesticide illnesses expected nationwide as a result of the
container design and residue removal regulations, since it is unclear what proportion of these
cases are truly a result of the pesticide exposure.

5.2.4 Extrapolation to Estimate of Nationwide Cases Potentially Avoided from the
Container Design and Residue Removal Standards

This section describes the method for deriving the frequency of cases and number of clinical
effects avoided as a result of the container regulations. The number of cases avoided is
estimated by applying the percentage of pesticide illnesses determined to be container-related
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(1.36 percent as calculated in Section 5.2.2) to the number of cases resulting in illness in TESS
that are (1) known to be “related” to pesticide exposure (“low-end” estimate) and (2) known to
be “related” plus “unknown if related” to the exposure (“high-end” scenario). From Section
5.2.3.2 above, we determined that the number of nationwide illnesses resulting from
unintentional pesticide-related exposures was estimated to be 19,492. Assuming that

1.36 percent of these illnesses are related to container design or residue problems, the number of
potentially avoided cases with clinical effects is 265. In 2001, 64 poison centers participated in
TESS, reporting more than 2 million human exposure cases, which represent an estimated

98.8 percent of all poison exposures reported to poison centers in the United States. If it is
assumed that these cases represent 98.8 percent of the number of illnesses potentially avoided
from the container design and residue removal regulations, then the “low-end” scenario number
would be 268 (265 * 1.012 = 268, where the scaling factor of 1.012 is the inverse of 98.8
percent). The estimated frequency of associated clinical effects for these 268 illnesses (based on
the frequency distribution in TESS for all unintentional, pesticide product-related illnesses) is
provided in Table 5.8.%

As a “high-end” estimate of cases avoided, we included those cases in TESS where some
pesticide exposure was reported but it is unclear if the pesticide was responsible for the illness.
As discussed earlier, the available TESS data for this subset of “unknown if related” cases were
limited to the number of clinical effects, rather than the number of cases. Since one case may
result in more than one clinical effect, the use of this data would overestimate the number of
cases avoided. In order to extrapolate the number of cases from the number of clinical effects for
this subset, we applied the ratio of cases to clinical effects for those illnesses known to be
“related” to pesticide exposure (0.62, calculated as 19,492 related exposures cases to 31,504
clinical effects = 0.62) to the “unknown if related” cases (8,144 “unknown if related” clinical
effects * 0.62 = 5,039 “unknown if related” cases). This was added to the number of “related”
cases to determine an upper bound of 24,531 as the total number of pesticide-related cases in
TESS for the “high-end” scenario:

19,492 “related” cases + 5,039 “unknown if related” cases = 24,531 “high-end” cases

The same percentage (1.36 percent) and scaling factor (1.012) were applied to generate the
“high-end” estimate of 337 (24,531 “high-end” pesticide-related cases * 1.36 percent of these
illnesses are related to container design or residue problems * 1.012 scaling factor = 337 cases)
of the number of cases potentially avoided by the regulations, as shown in Table 5.8.

Table 5.8 also presents the distribution of the estimated number of clinical effects per avoided
case. This estimate was generated by applying the frequency distribution observed in TESS for
illnesses known to be “related” to pesticide exposures (see Table 5.6) to the estimated number of
avoided cases. By doing so, it is assumed that the frequency of clinical effects for pesticide
illnesses resulting from container design/residue issues is the same as for all pesticide-related
illnesses. The assumption is also made that for those cases in which it is unclear that pesticides
are the implicated agent, the same number of clinical effects would be observed per case.

5 If possible container-related cases are included the “low-end” and “high-end” estimate of associated clinical
effects is 853 and 1074 respectively. See Appendix J.

Page 129



Table 5.8. Estimated Frequency of Clinical Effects for Avoidable Cases as a Result of the
Container Regulations

Number of Clinical Percent of Cases with Number of Cases Avoided "
Effects per Case Clinical Effect * “Low-End” Scenario “High-End” Scenario *

1 59.58% 160 201

2 26.58% 71 90

3 9.34% 25 31

4 2.91% 8 10

5 or more 1.59% 4 5
Total 100% 268 337

Notes: Numbers are scaled by a factor of 1.012 to reach 100 percent coverage of the national population. Frequency-
specific estimates may not sum to totals due to rounding.

*Derived from Table 5.5 and as shown in Table 5.6.

°Distribution of number of cases avoided (e.g., with 1, 2, 3, 4, 5 or more clinical effects per case) are calculated
from the total number (268 and 337 in “low-end” and “high-end” scenarios, respectively), using the percentage of
cases with different numbers of clinical effects.

“From cases “related” to exposure.

4From cases “related” and “unknown if related” to exposure.

Table 5.9 shows the estimated number and type of avoided clinical effects as a result of the
regulations. In order to estimate the number of clinical effects potentially avoided, the number
of cases avoided was scaled by a factor of 1.616. This represents the ratio of clinical effects
“related” to exposures in TESS to the total number of cases resulting in those effects (31,504
“related” clinical effects to 19,492 “related” exposure cases = 1.616). Therefore, on average, a
pesticide product-related illness results in 1.616 clinical effects as defined in TESS. By applying
this ratio to the number of cases avoided as a result of the regulation, it is assumed that the
container-related illnesses, on average, result in the same number of clinical effects per case as
all pesticide-related illnesses. It is also assumed that the relative distribution of types of clinical
effects are the same for container-related cases. The clinical breakdown of the potentially
avoided clinical effects shown in Table 5.9 was derived using the distributions in Table 5.7 for
“related” and “unknown if related” cases, respectively. The number of clinical effects avoided
per year is estimated to be in the range of 433 to 545. These correspond to the estimated range
of 268 to 337 potentially avoidable pesticide product illness cases as a result of the rule.®'

The approach to scaling estimates of potentially avoided cases based on the reported population
coverage of TESS is discussed above. In addition, although CDPR takes many steps to ensure
that the data collected are as comprehensive as possible, it is inevitable that some illnesses
related to pesticide products go unreported or undiagnosed. For the purposes of this analysis, if
some cases are overlooked by CDPR, the percentage estimated and applied to the TESS data is
not necessarily biased. As long as the proportion of those unreported or undiagnosed cases that
are related to container design or residue problems is no different from the proportion reported
by CDPR, then an unbiased percentage estimate will be obtained.

®1 If possible cases are included the number of clinical effects avoided for “low-end”, “unknown if related” and
“high-end” scenario are 1379, 357 and 1736 respectively. See appendix J.
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Table 5.9. Estimated National Number of Avoidable Clinical Effects as a Result of the
Container Regulations

Number of Clinical
Number of Clinical Effects Avoided Number of Clinical
Effects Avoided “Unknown if Related” to Effects Avoided
Clinical Effect “Low-End” Scenario " Exposures " “High-End” Scenario "
Cardiovascular 6 3 8
Dermal 75 14 88
Gastrointestinal 104 37 141
Hematologic/Hepatic 1 <1 1
Neurological 43 25 67
Ocular 117 4 121
Renal/Genitourinary <1 <1 <1
Respiratory 51 9 60
Miscellaneous 36 20 57
Total 433 ¢ 112°¢ 545

Note: Clinical effect-specific estimates may not sum to totals due to rounding.

*Distributions of clinical effects shown here were derived from the total number of clinical effects calculated (see
note (b) below), using the percentages shown in Table 5.7. (e.g., for the “low-end” scenario, 433 cases *

1.30 percent of total “related” effects are cardiovascular = 6 cardiovascular effects; for the “high-end” scenario, 112
cases * 2.27 percent of total “unknown if related” effects are cardiovascular = 3 cardiovascular effects added).
°"Low-end” scenario clinical effects are represented by those effects “related” to the pesticide exposure, while the
“high-end” scenario includes those “related” and those “unknown if related” to the pesticide exposure. If possible
cases are included the number of clinical effects avoided for “low-end”, “unknown if related” and “high-end”
scenario are 1379, 357 and 1736 respectively.

“Number of cases avoided from Table 5.8 are scaled by a factor of 1.616 to estimate the number of clinical effects
resulting from those reported cases (e.g., for the “low-end” scenario, 268 cases * 1.616 = 433 clinical effects).

Another point to consider is the mechanism by which the data are collected for the TESS
database. Since case reports are collected through reporting to poison control centers across the
country, it is possible that acute illnesses and injuries are more likely to be reported than chronic
effects resulting from the exposure. Similarly, clinical effects were generally recorded at the
time of the poison report and may have been lost in follow-up and therefore gone unreported if
the victim developed symptoms subsequent to the initial report. Since the estimate of avoidable
cases and related clinical effects was based on these reports, the actual number of related
illnesses may have been higher (see Appendix J for a description of these exposures potentially
lost to follow-up).

5.2.5 Valuing Avoided Pesticide Product-Related Illnesses as a Result of the Container
Regulations

This section describes the approach to the quantitative valuation of the cases of pesticide product
illness that may be potentially avoided as a result of the container design and residue removal
regulations. In order to estimate the potential cost savings from these avoided cases of pesticide
product-related illness, these cases are first characterized into general illness severity categories
for which the average costs for outpatient physician visits, inpatient hospitalizations, lost
productivity, and premature mortality is derived. In using this methodology, we made use of the
additional data available in the TESS report that provide insight into the type or degree of
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outcome/clinical effects observed for exposure cases. A profile of medical outcome severity as
reported in TESS is presented in Appendix H.

5.2.5.1

Avoided Pesticide Product-Related Illnesses by Severity Level

The potentially avoided cases calculated above are classified into the following TESS outcome
categories (see Table 5.10 and Appendix H):

* Minor effect: patient developed some signs or symptoms as a result of the exposure but they
were minimally bothersome and generally resolved with no residual disability or

disfigurement;

* Moderate effect: patient exhibited signs or symptoms as a result of the exposure that were
more pronounced, more prolonged, or more of a systemic nature than minor symptoms
(usually some form of treatment is indicated);

*  Major effect: patient exhibited signs or symptoms as a result of the exposure that were life-

threatening or resulted in significant residual disability or disfigurement; and

* Death: patient died as a result of the exposure or as a direct complication of the exposure.

Table 5.10. Expected Number of Avoidable Illnesses as a Result of Container Regulation
by Severity of Clinical Effect

TESS With Concomitants Potential Cases Avoided from Regulations
Medical “Low-End” “High-End”
Outcome/Severity | Number of Cases Percentage »" Scenario * Scenario *
No Effect 18,385 56.14% 343 431
Minor Effect 12,084 | 43.86% 36.90% 268 225 337 284
Moderate Effect 2,164 6.61% 40 51
Major Effect 111 0.34% 2 3
Death 2 0.01% <1¢ <1¢
Total 32,746 100.00% 6101 768 ¢

*Numbers have been rounded for presentation purposes.
® Percentages were calculated to equal 100 percent for the five medical outcome categories using their associated
number of cases from Table H-3 (Appendix H), since complete data were known for these five categories.

€0.04 deaths were estimated for the “Low-End” scenario and 0.05 deaths for the “High-End”.

4 Totals were calculated assuming that the potential illnesses avoided as a result of the container regulations in
Section 5.2.4 (268 for the “low-end” scenario and 337 for the “high-end” scenario) constitute the minor effect,
moderate effect, major effect, and death severity categories: e.g., 268 +~43.86% = 610. The breakdown by severity
category was then calculated using this derived total.

In addition, a “no effect” category is included (“no effect” represents a patient who reported an
exposure but developed no signs or symptoms as a result of exposure). In theory, cases that did
not result in any observed clinical effect should not be associated with any potential medical cost
savings. However, TESS data show that, in reality, some proportion of those exhibiting “no
effect” did visit a health care facility and therefore incurred medical costs (shown below). In
addition, there are likely to be costs associated with lost productivity for the time and anxiety
associated with a call to a poison control center.
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Table 5.10 presents the expected number of overall avoided cases as a result of the container
design and residue removal regulations, when cases both with and without any clinical effect are
considered. Note that the “low-end” and “high-end” scenario estimates from Section 5.2.4 of
268 and 337 cases, respectively, correspond to the following four medical outcome categories:
minor effect, moderate effect, major effect, and death.

The “no effect” cases, in which no clinical effect was observed, are not a component of the 268
to 337 cases calculated in Section 5.2.4 above, since the California incident data from CDPR
cover only pesticide exposures that resulted in symptoms. In order to estimate the number of
avoided exposure cases that did not result in clinical effects, the expected number of these cases
is calculated based on the percentage distribution of medical outcome/severity observed across
the entire TESS database of pesticide-related exposures (see Appendix H). This calculation is
based on the information provided in Table H-3, which presents the cases according to the
severity of the medical outcome, evaluating only the categories “No Effect,” “Minor Effect,”
“Moderate Effect,” “Major Effect,” and “Death.” Using the actual number of cases reported to
TESS for these categories, the proportion of cases that each medical outcome category
contributes to the total is recalculated, as presented in Table 5.10.° As a result of this
recalculated distribution, it is estimated that 43.86 percent of exposures resulted in clinical
effects (including minor, moderate, and major effects, and death), and 56.14 percent of exposures
resulted in “no effect,” as shown in Table 5.10.°> For the “low-end” scenario, we estimated that
268 illnesses would be avoided by the rule. Assuming that the ratio between exposures with
clinical effects and exposures with “no effect” from TESS holds true in this subset, the number
of cases with “no effect” avoided by the rule can be estimated as follows:

268
43.86%  56.14%

= X =343

Using this methodology, it is assumed that the distribution of severity of effect (ranging from “no
effect” to “death”) for exposures related to container design and residue removal is no different
than for all exposures to pesticide products resulting in calls to poison control centers
nationwide. Data are not available to suggest that the subset of container-related pesticide

62 After examining the medical outcome descriptions shown in Table H-3, we recalculated the distribution among
only the first 5 categories (no effect, minor effect, moderate effect, major effect, and death) to use in this calculation
of illness severity. We decided not to use the percentage distribution for all the categories shown in Table H-3
because sufficient information on the outcome of the exposure was not available for the remaining categories. For
example, for the category “no follow-up, potentially toxic,” we were not able to assign a reasonable medical
outcome category to value based on the uncertainties presented in its description: “Patient was lost to follow-up,
refused to follow-up or was not followed but the exposure was significant and may have resulted in a moderate,
major, or fatal outcome.” Similarly, for the “unrelated effect” category, we are not concerned with cases for which
the exposure was not responsible for the medical outcome. Since we want to categorize the medical outcome of
exposure in order to value the benefits, we decided that including such cases would not be representative of the
exposure cases. Instead, we assumed that the distribution for those cases in which the medical outcome was known
is representative of the outcomes from all exposures.

% The “no effect” category shown in Table H-3 differs from the 75.93 percent with zero clinical effects shown in
Table 5.5 because the latter shows the number of clinical effects known at the time of the poisoning incident report.
Alternatively, the medical outcome information presented in Table H-3 describes the known effect resulting from
the incident. However, it is possible that the “no follow-up” categories in Table H-3 may or may not have had
clinical effects, or could have had clinical effects later. This information is not known.
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illnesses typically result in more or less severe illnesses than any other pesticide exposure. If this
assumption is not true, the benefits calculated here could be over- or understated due to an over-
or underestimate of the severity of health effects avoided.

5.2.5.2 Unit Costs for Morbidity and Mortality by Severity Level

The valuation of health benefits associated with reduced pesticide-related morbidity and
mortality focuses on direct costs for outpatient visits and inpatient hospitalization stays, indirect
costs of lost productivity, and premature mortality based on the “value of a statistical life”” (VSL)
approach (see Figure 5.2). The value of reduced morbidity is estimated below using TESS data
on the likelihood of pesticide product-related cases of varying severity levels seeking medical
care. These data are then used to generate unit costs associated with physician visits, hospital
stays, and lost productivity for each level of clinical severity. Subsequently, the total value of
reduced morbidity associated with the container rule is estimated by applying these costs to the
number of avoided cases by level of severity and summing across severity levels. The premature
mortality valuation is performed by first generating a VSL estimate in year 2005 dollars and then
applying the number of premature deaths (or the probability of premature mortality), estimated in
the previous section, to this VSL.

Figure 5.2. Components of the Health Benefits Valuation for the Container Design and
Residue Removal Regulations

Outpatient Inpatient Value of Lost Value of
i Premature
Costs Costs Productivity .
Mortality

Total Health Benefits

Medical Care Utilization

In order to estimate direct costs for medical care utilization, the unit costs per outpatient
physician visit and inpatient hospitalization stay were derived. The unit costs per visit were then
converted to unit costs per pesticide case for each severity level other than death (no effect, mild,
moderate, and major) to reflect the probability of visiting a health care facility. The following
equation presents the method used to generate unit costs by severity level:

= UnitCost

UnitCost x P(HCFvisit)

severity per visit

where:

UnitCostseverity = the unit cost per case for a particular severity level;
UnitCostper visit = the unit cost per health care visit; and
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P(HCFvisit) = the probability of visiting a health care facility for a particular severity level.

TESS provides data on health care facility visits for clinical effects associated with pesticide-
related exposure. Table 5.11 presents the distribution of health care visitation by medical
outcome/severity. In TESS, a health care facility is defined as “any hospital-based ward or
emergency department, free-standing emergency medical clinic (emergicenter), first aid station,
physician’s office, or clinic.” Therefore, it is not possible to distinguish between outpatient
physician visits, emergency room visits, and inpatient hospitalization stays. As would be
expected, as the clinical effect severity level increases, the proportion of cases requiring health
care facility visits increases as well.

Table 5.11. Medical Outcome by Management Site for Pesticide Product-Related
Unintentional Exposures, TESS, 2001 *

Management Site
Medical Outcome/Severity | Non-Health Care Facility Health Care Facility Refused Referral ©
No Effect 76.86% 22.58% 0.56%
Minor Effect 67.30% 30.32% 2.38%
Moderate Effect 24.45% 70.65% 4.91%
Major Effect 9.52% 86.67% 3.81%
Death 0% 100% 0%

Source: Adapted from AAPCC (2002, Report 39 “Medical Outcome by Management Site”).

? Excludes those cases with management site designated as “other” and “unknown.”

" Represents row percent.

¢ Although refused referral cases are those that should have received health care facility treatment, they did not and
therefore did not incur medical care costs. It is not clear whether some of these cases ultimately received treatment
at a later time.

The proportion of cases visiting health care facilities in Table 5.11 were used to adjust outpatient
physician visit unit costs for each level of clinical effect severity. For hospitalization stays, it is
assumed that only cases with major clinical effects require inpatient treatment. Table 5.12
presents TESS data on the duration of clinical effects by medical outcome/severity. For cases
with minor effects, 74 percent lasted less than eight hours and 88 percent less than one day.
Similarly, 43 percent of cases with moderate effects lasted less than eight hours and 63 percent
less than one day. On the contrary, 59 percent of cases with major clinical effects lasted one or
more days and 30 percent lasted three or more days. As a result, it is assumed that only cases
with major effects would incur hospitalization inpatient costs and the unit cost per hospitalization
stay is converted to a unit cost per major effect case in the same way as described for outpatient
visits. Table 5.12 is also used to estimate the indirect cost of lost productivity, described in the
section titled “Lost Productivity” below.
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Table 5.12. Duration of Clinical Effect by Medical Outcome for Pesticide Product-Related
Unintentional Exposures, TESS, 2001 *

Duration of Medical Outcome/Severity b
Clinical Effects Minor Effect Moderate Effect Major Effect
<2 Hours 53.84% 18.34% 6.82%
2-8 Hours 20.60% 24.19% 9.09%
8-24 Hours 13.70% 20.33% 25.00%
1-3 Days 6.99% 17.94% 29.55%
3-7 Days 3.30% 12.49% 11.36%
1 Week - 1 Month 1.24% 4.66% 6.82%
>1 Month 0.30% 1.70% 5.68%
Anticipated Permanent 0.03% 0.34% 5.68%

Source: Adapted from AAPCC (2002, Report 23 “Duration of Clinical Effects by Medical Outcome”).
? Excludes those cases with “unknown” duration of clinical effect.
b Represents column percent.

Outpatient Costs

To estimate outpatient unit costs, we obtained physician visit benchmark fees from the online
division of Intellimed, a private corporation that provides analytical software with inpatient and
outpatient databases to health care-related organizations.** Evaluation and management costs are
provided by Current Procedural Terminology, Fourth Edition (CPT-4) code, an American
Medical Association classification used for defining outpatient treatment. Costs are available for
new and established patients, based on the type of evaluation and management received. For this
analysis, it is assumed that patients visit their current physician for evaluation and management
based on a focused problem. Appendix I provides a list of benchmark costs for varying levels of
complexity of care for both new and established patients.

Table 5.13 provides the current cost estimate for a physician visit of an established patient for an
expanded, problem-focused evaluation, updated to 2005 dollars. The cost, $39.35, represents
only the evaluation and management costs. Diagnostic and medicinal costs are not included in
this estimate and would be more likely to vary by level of severity. These costs would add to the
estimates of direct medical costs avoided due to the container regulations.

6 Formerly the Medical Cost and Quality Assistance (MECQA) Web site, the Web site can now be accessed at
www.myhealthscore.com.
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Table 5.13. Benchmark Evaluation and Management Costs for Physician Office Visit for
an Established Patient Requiring an Expanded, Problem-Focused Evaluation,
Adjusted to 2005 Dollars *

CPT-4 Code Brief Description Cost®

99213 Established patient requiring: $39.35
1. Expanded, problem-focused history

2. Expanded, problem-focused examination

3. Medical decision-making of low complexity

* Cost data obtained from online division of Intellimed (Intellimed, 2002)

See Appendix I for benchmark costs for other CPT-4 codes.

® Cost is updated to year 2005 from year 2000 by scaling based on Medicare Physician Fee Schedule conversion
factors. See AAMC (1999) for the year 2000 conversion factor and AAPMR (2004) for the year 2005 conversion
factor.

Using the health care facility utilization data from TESS, reported in Table 5.11, the outpatient
physician unit costs per case by level of clinical severity are estimated. Table 5.14 presents the
adjusted unit costs for cases with no clinical effect, minor effect, moderate effect, and major
effect. The adjusted unit costs range from $8.89 for “no effect” to $34.11 for “major effect.”

Table 5.14. Outpatient Physician Unit Costs by Medical Outcome

Medical Outcome/Severity Unit Cost *
No Effect $8.89
Minor Effect $11.93
Moderate Effect $27.80
Major Effect $34.11

* Unit costs represent the cost per case and are calculated by multiplying
the benchmark cost in Table 5.13 by the percentage of cases visiting health
care facilities in Table 5.11.

Inpatient Costs

Hospital utilization data were obtained from the Healthcare Cost and Utilization Project (HCUP),
a series of databases compiled by the Agency for Healthcare Research and Quality (AHRQ).%
HCUP contains patient-level health care data on costs and quality of health services, treatment
outcome, and access to health care collected through state data organizations, hospital
associations, private data organizations, and the federal government. Unit cost estimates for
hospital stays were obtained from the HCUP-3 Nationwide Inpatient Sample (NIS) Release 3
(AHRQ, 1994), which contains all 1994 discharge records from a 20-percent sample of U.S.
community hospitals from 17 states.

Table 5.15 presents mean length of stay and mean charges for diagnosis-related group (DRG)
455, “other injury, poisoning, toxic effect diagnosis w/o CC,”* updated to 2005 dollars using an

% Formerly called the Agency for Health Care Policy and Research (AHCPR), part of the U.S. Department of
Health and Human Services.

% CC as defined AHCPR (1994) “(Complications, Comorbidities). Patients who are more seriously ill tend to
require more hospital resources than patients who are less seriously ill, even though they are admitted to the hospital
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adjustment based on the Consumer Price Index (CPI-U) for “medical care services”.®” DRGs
are a classification of hospital case types into groups expected to have similar hospital resource
use. Therefore, DRG 455 should provide a reasonable approximation of the charges associated
with treatment of pesticide-related illness.

Table 5.15. Mean Hospitalization Charges and Length of Stay for Injuries/Poisonings from
HCUP 1994, Adjusted to 2005 Dollars*

Diagnosis-Related
Group (DRG) DRG Description Mean Length of Stay Mean Charges
455 Other injury, poisoning & toxic effect 1.64 $6,856
diagnosis w/o complications or
comorbidities

 Data obtained from HCUP-3 Nationwide Inpatient Sample (NIS) Release 3 AAPMR (2002) Updated to 2005
dollars using CPI-U for “medical care services” (Bureau of Labor Statistics, 2005).

Using the health care facility utilization data from TESS, reported in Table 5.11, and assuming
that only cases with major effects will have inpatient hospital stays, the inpatient unit costs per
severity level case by severity level are estimated (see Table 5.16). The unit cost for “major
effect” is $5,942, representing the average charge for a hospital stay across all “major effect”
cases, based on the percentage of “major effect” cases that visit a health care facility

(86.67 percent from Table 5.11).

Table 5.16. Inpatient Hospitalization Unit Costs

Medical Outcome/Severity Unit Cost *
No Effect $0
Mild Effect $0
Moderate Effect $0
Major Effect $5,942

? Unit cost for “major effect” is the average cost across all “major
effect” cases. Unit costs represent the cost per case and are
calculated by multiplying the benchmark cost in Table 5.15 by the
percentage of cases visiting health care facilities in Table 5.11.

Lost Productivity

For the purposes of this analysis, a “lower-productivity day” is defined as a day when activity is
restricted and the person may be less productive in the performance of normal activities (i.e.,
work, housekeeping, leisure). In order to calculate the value lost due to a lower-productivity
day, it is first necessary to estimate the value of a day of full productivity and then estimate the
magnitude of reduced productivity associated with each severity level. The socioeconomic data
were collected from the U.S. Bureau of Labor Statistics and U.S. Bureau of the Census to
calculate average number of hours spent on work, housekeeping, leisure, and sleep, as presented
in Table 5.17. Using these data, the value of a day of full productivity can be calculated as

for the same reason. Recognizing this, the DRG grouper splits certain DRGs based on the presence of secondary
diagnoses for specific complications or comorbidities (CC).”
57 CPI-U for Medical Care Services http://data.bls.gov/cgi-bin/surveymost?cu
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presented in Table 5.18. From a review of the pesticide exposure cases in California that were
potentially avoidable as a result of the container standards, the majority of instances occurred
during occupational activities. Therefore, the indirect cost of illness reflects estimated activity
patterns for a typical working adult on any particular day.

Table 5.17. Socioeconomic Data Used to Calculate Indirect Cost of Illness

Data Value
Average hours an employed person works per week 33.8°
Average hours housekeeping per week (male) 13.4°
Average hours housekeeping per week (female) 28.3°
Number of males aged 16 years and over in the U.S. 111,256,354°¢
Number of females aged 16 years and over in the U.S. 117,365,320 ¢
Average hours people aged 16 years and over spend housekeeping per week 21.0
Median hourly earnings (all workers) $16.41¢
Median hourly earnings (service, private household female) $9.62 ¢
2002 Effective Tax Rate (includes federal, state, and FICA) 29.1%°

? Bureau of Labor Statistics (2005).

b Research Triangle Institute (1994).

¢ U.S. Census Bureau (2004).

4 Bureau of Labor Statistics (2004) (adjusted to 2005 using inflation rate): Median hourly earnings (all workers)
calculated as $657 in 2005 median weekly earnings for all workers 16 years and over (inflated from $638 in 2004
median weekly earnings using an inflation rate of 1.029), divided by 40 hours of work per week. Median hourly
earnings (service, private household female) calculated as $385 in 2005 median weekly earnings (inflated from $374
in 2004 median weekly earnings using an inflation rate of 1.029), divided by 40 hours of work per week.

¢ Tax Foundation (2005).

Economic theory dictates that the gross wage rate is the best indicator of the value of production
associated with an hour of work. As show in Table 5.18, the average gross wage rate in the
United States is $16.41 per hour. Therefore, each hour of lost work due to illness will be valued
at $16.41. Since housekeeping is a non-market activity, no market value exists with which to
value the loss to society when housekeeping activity is lost due to illness; an implicit value must
be determined. Most cost of illness studies use the average after-tax wage for private household
workers as a proxy (see Tolley et al., 1994; Research Triangle Institute, 1994). This value is
calculated as $6.82 per hour, as shown in Table 5.18. Finally, an hour of leisure is valued at the
average after-tax wage rate of $11.64 per hour.

In order to estimate the reduction in productivity resulting from a pesticide exposure potentially
avoidable from the regulations, the TESS data on the duration of illness by medical
outcome/severity were used (see Table 5.12). For each severity level, an average duration of
clinical illness was generated and the proportion of a day spent with the illness was calculated.
This proportion was applied to the value of a day of full productivity to estimate the indirect cost
of illness. Therefore, the loss in productivity is directly proportional to the time spent with the
illness.
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Table 5.18. Value of a Day of Full Productivity

Activity Hours/Day Hourly Value Total Value
Work 48"° $16.41 $79.26
Housekeeping 3.0° $6.82°¢ $20.50
Leisure 8.2° $11.64 ¢ $95.03
Sleep 8.0 $0.00 $0.00
Total Value of a Day of Full Productivity $194.80

*For work, based on the weekly estimate in Table 5.17 divided by 7 days per week; for housekeeping, based on the
number of hours people aged 16 years and over spend on housekeeping per week (21.0 hrs/wk), divided by 7 days
per week.

® Leisure time is the time left per day after work, housekeeping, and assuming 8 hours of sleep (24 hours per day -
4.8 hours work - 3.0 hours housekeeping - 8.0 hours sleeping = 8.2 hours leisure).

“ Housekeeping rate is based on the median hourly earnings for service, private household female (shown in Table
5.17) less income tax (average of 29.1 percent for 2005).

4 Leisure rate is based on the median hourly earnings for all workers (shown in Table 5.17) less income tax (average
of 29.1 percent for 2005).

To determine the average duration of clinical illness for each severity level in TESS, a weighted
average of the exposure durations was calculated based on the frequency distribution of clinical
effect duration. Two scenarios were calculated: a “low-end” scenario based on the midpoint of
the duration category and a “high-end” scenario based on the upper bound of the duration
category. Two clinical effect duration categories (“>1 month” and “anticipated permanent”)
were unbounded, and we assumed that the “>1 month” category stretched from 1 to 3 months
and the “anticipated permanent” category was assumed to last 1 year for the “upper-bound”
estimate and one-half of a year for the “lower bound.”*®

In addition, data on duration of clinical effects were not available for “no effect” group.
However, since approximately 25 percent of these cases visited health care facilities (see Table
5.11) it was assumed that these 25 percent experienced reduced productivity for the shortest
clinical effect duration group (<2 hours) and the remaining 75 percent experienced no reduced
productivity. Table 5.19 provides the average clinical effect durations and indirect unit costs
associated with the “low-end” and “high-end” scenarios.

5% Although the “anticipated permanent” category may reflect conditions that last indefinitely, since we do not know
the nature of the permanent clinical effect, it is unclear that this will result in permanent lost productivity.
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Table 5.19. Average Clinical Effect Duration and Indirect Cost of Illness

by Medical Outcome
Medical Average Duration of Unit Cost for Lost
Outcome/Severity Scenario ” Clinical Effect (Days) Productivity Day ¢
No Effect * Low-End 0.01 $1.83
High-End 0.02 $3.67
Minor Effect Low-End 0.9 $179.82
High-End 1.4 $279.88
Moderate Effect Low-End 3.7 $717.35
High-End 5.9 $1,146.56
Major Effect Low-End 16.4 $3,192.25
High-End 29.9 $5,817.81

? Data on duration of clinical effect were not available for “no effect” group. However, since approximately

25 percent of these cases visited health care facilities it was assumed that these 25 percent experienced reduced
productivity for the shortest clinical effect duration group (<2 hours) and the remaining 75 percent experienced no
reduced productivity.

® The “low-end” scenario uses the midpoint of the range of clinical effect duration to calculate the average duration,
and the “high-end” scenario uses the upper end of the range.

¢ Average duration of clinical effect for all except the “No Effect” case is based on a weighted average of the
durations presented in Table 5.12. The category “>1 month” was assumed to be 1-3 months (where the midpoint =
60 days) and the category “anticipated permanent” was assumed to be 1 year (where the midpoint = 182.5 days) for
the low-end estimate and one half year for the high-end estimate. For example, the low-end estimate of average
duration of clinical effect is calculated by multiplying the mid-point of average duration in the first column in Table
5.12 with the corresponding percentage of Minor Effect cases (calculating the sum of products of column 1 and
column 2 in Table 5.12).

4 The unit cost is the indirect cost in terms of lost productivity associated with the average duration of clinical illness
for a particular severity level. For example, the unit cost for lost productivity day was calculated by multiplying the
value of a productive day ($194.80) with the average duration of clinical effect (0.01). The average duration of
clinical effect is rounded off therefore the value for unit cost is less than the simple multiplication of average
duration and value of a productive day.

Premature Mortality

A “value of a statistical life” (VSL) was used to estimate a value of the potential reduction in
fatalities from pesticide-related illnesses. EPA's Office of Air and Radiation’s (OAR) work on
the value of a statistical life has been widely cited throughout the Agency. Recently, OAR
responded to a recent SAB opinion about the previous VSL estimate used ($4.8 million in 1990
dollars) and changed the estimates (EPA,2004):

“The mean value of avoiding one statistical death is assumed to be $5.5 million in
1999 dollars. This represents a central value consistent with the range of values
suggested by recent meta-analyses of the wage-risk VSL literature. The
distribution of VSL is characterized by a confidence interval from $1 to $10
million, based on two meta-analyses of the wage-risk VSL literature. The $1
million lower confidence limit represents the lower end of the interquartile range
from the Mrozek and Taylor (2002) meta-analysis. The $10 million upper
confidence limit represents the upper end of the interquartile range from the
Viscusi and Aldy (2003) meta-analysis (EPA,2004).”
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For this benefits analysis, EPA used the VSL estimate of $5.5 million (in 1999 dollars), updated
to the base year of the analysis (2005). Using CPI data for all items from the Bureau of Labor
Statistics, this estimated VSL was calculated to be $6.42 million in 2005 dollars.*’

In this analysis, it is estimated that less than one pesticide-related death (0.04 to 0.05 deaths) will
be avoided as a result of the container regulations each year (see Table 5.10). A reduction in
0.04 deaths can be seen as four deaths avoided over a 100-year period. This can also be viewed
as a reduction in mortality risk for every person in the United States of 1.27 x 10™'°, based on the
2004 U.S. Census estimate of 294 million people in the United States. This estimate of avoided
mortality is applied to the year 2005 value of a statistical death to estimate a range of $240,000
to $301,000 for annual avoided premature mortality as a result of the regulations (see Table
5.20).

Table 5.20. Value of Annual Avoided Pesticide-Related Cases as a Result of the Container
Regulations (2005 dollars) *

Medical
Outcome/ Avoided | Qutpatient | Inpatient Lost Premature
Severity Scenario Cases © Costs * Costs ¢ | Productivity "¢ | Mortality Total"
No effect Low-end 343 $3,045 -- $628 -- $3,674
High-end 431 $3,833 -- $791 -- $4,623
Minor effect | Low-end 225 $2,688 - $40,512 - $43,200
High-end 284 $3,383 ~ $50,984 — $54,367
Moderate Low-end 40 $1,122 -- $28,941 -- $30,062
effect High-end 51 $1,412 - $36,422 - $37,834
Major effect | Low-end 2 $71 $12,297 $6,606 -- $18,973
High-end 3 $89 $15,479 $8,314 -- $23,878
Death " Low-end <1 - - | $239,542|  $239,542
High-end <1 -- -- -- $301,465 $301,465
Total Low-end 610 $6,926|  $12,297 $76,686 | $239,542|  $335.451
High-end 768 $8,716 $15,476 $96,510 $301,465 $422,167

* All cost estimates are rounded to the nearest dollar.

" Estimated deaths avoided as a result of the container rule are 0.04 for the lower-bound estimate and 0.05 for the
upper-bound estimate. The value of avoided mortality is the same as the value of a reduction in four deaths or five
deaths over a hundred-year period, respectively.

¢ See Table 5.10 for derivations.

4 Outpatient costs are equal to the number of avoided cases times the per case outpatient cost (see Table 5.14). Costs
may not add due to rounding.

¢ Inpatient costs are equal to the number of avoided cases times the per case inpatient cost (see Table 5.16). Costs
may not add due to rounding.

" Lost productivity costs are equal to the number of avoided cases times the per unit cost of lost productivity (see
Table 5.19). Costs may not add due to rounding.

£ Lost productivity estimates are based on the “low-end” estimate of indirect cost of illness, as described in the “Lost
Productivity” subsection of Section 5.2.5.2. The value of the “high-end” estimates for lost productivity are not
shown here, but can be calculated using the unit costs from Table 5.19.

59 $5.5 million in 1999 dollars was adjusted using the Consumer Price Index-All Urban Consumers (CPI-U), U.S.
All items, base period 1982-84=100, series ID CUURO000SAO from the Bureau of Labor Statistics (2005), as
follows: 194.6 (April 2005 index) + 166.6 (1999 index) * $5.5 million = $6.42 million.
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b e possible container-related cases are included the “low-end” and “high-end” benefit estimates are $1,069,249 and
$1,345,657 respectively.

5.2.5.3 Total Value of Avoided Pesticide Product-Related Illnesses

In Section 5.2.5.1 above, the annual number of cases of pesticide-related illnesses avoided as a
result of the container regulations by level of severity was estimated. The value of these avoided
cases are calculated by applying the unit costs by severity level estimated for outpatient
physician visits, inpatient hospitalization stays, and lost productivity to the avoided cases of
morbidity and the value of a statistical life to the avoided premature mortality estimate. Table
5.20 presents the annual health benefits valuation estimates for each of the endpoints and
severity levels described above. The value of avoided pesticide-related illnesses is provided for
the “low-end” and “high-end” estimates of cases avoided, described in Section 5.2.4 above.

It is estimated that 610 to 768 cases could have been avoided as a result of the container design
and residue removal regulations each year, corresponding to approximately $335,451 to
$422,167 in annual health benefits. If the 51 “possible” cases in California are included, which
increases the percentage of total pesticide product-related cases potentially avoided by

4.33 percent, the annual health benefits would be an additional $1.07 million to $1.35 million
annually (corresponding to an additional 1,946 to 2,449 cases).”

Since the compliance period for the rulemaking is either 3 or 5 years depending on the type of
container involved, we assume that 50 percent of average annual benefits will begin to accrue in
year 3 and the remaining 50 percent of average annual benefits will begin to accrue in year 5.
Given the compliance schedule, the annualized benefit over a 20-year period of analysis at a

3 percent discount rate is $264,051 for the low-end scenario and $332,311 for the high-end
scenario. Similarly, the annualized benefit over a 20-year period of analysis at a 7 percent
discount rate ranges from $236,635 (low-end scenario) to $297,807 (high-end scenario). If
possible cases are included the annualized benefit for the low-end and high-end scenario are
$841,664 and $1,059,240 respectively at the 3 percent discount rate, and $754,274 and $949,259
respectively at the 7 percent discount rate.

5.3 Non-Human Health-Related Benefits of the Pesticide Container Regulations

This section describes the inputs and assumptions used to calculate the non-human health-related
benefits associated with the pesticide container regulations. For this analysis, three direct benefit
categories are considered: benefits associated with the disposal of non-refillable containers
(Section 5.3.1), benefits associated with reduced environmental and ecological incidents
(Section 5.3.2), and the benefits associated with avoided cleanup costs and property damage
(Section 5.2.3).

5.3.1 Non-Refillable Container Disposal Benefits

The pesticide container regulations will directly affect the use and disposal practices of rigid
non-refillable containers for two reasons. First, rigid non-refillable pesticide containers that fall

0 See Appendix J for detailed information of the “possible” cases, defined by EPA as cases that may have possibly
been prevented by the container regulations.
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within the scope of the container regulations will be required to meet residue removal
standards.”' Second, all rigid non-refillable pesticide containers that are not exempt under the
new labeling requirements must have labels that include the applicable instructions for removing
pesticide residues from the container prior to container disposal (§156.146). Benefits therefore
should be related to containers that will meet the residue removal and/or the labeling
requirements that did not do so previously. However, the residue removal standards are
applicable to only certain flowable concentrate formulations and it is not clear how many
containers should be tied to these formulations. Since we cannot accurately estimate the number
of containers associated with reside removal standards we are conservatively not including the
containers diverted from the waste stream as a result of this standard in the benefits estimate.
This implies that the benefits estimate will understate the true estimate of benefits from the rule.

In the regulatory impact analysis (RIA) that EPA conducted for the proposed version of the
pesticide container rule (EPA, 1993), EPA made a number of assumptions regarding non-
refillable containers and their use that we retain in this analysis. It assumed that the number of
non-refillable containers appropriately managed and disposed of will increase after promulgation
of the final rule because of (1) the presence on container labels of specific rinsing information
regarding how and when a triple rinse must be conducted due to the labeling requirements, and
(2) an increased likelihood that landfills once hesitant to accept appropriately managed pesticide
containers as solid waste would now do so instead of treating them as hazardous.

Though appropriate container management and disposal would result in fewer environmental
damages, such as fewer pesticide residues in soil, surface and ground water, and fewer health-
related damages over time (See Section 5.3.2), due to limitations in the data available, estimates
of all of these potential benefits cannot be made. Instead, the difference in cost between the
disposal of non-refillable pesticide containers that, before the rule, were disposed of as hazardous
waste, and the disposal of non-refillable pesticide containers that, after the rule, would be
disposed of as non-hazardous waste is calculated as a quantified measure of the environmental
benefits of the container regulations. Because hazardous waste treatment is more costly than
non-hazardous, the resulting cost savings is a direct benefit related to the regulations.

The benefits associated with the diversion of non-refillable pesticide containers from the
hazardous waste stream (where waste treatment is more expensive) into the solid waste stream
are calculated in a number of steps. Each step is discussed in the order in which it was carried
out in the analysis.

5.3.1.1 Step 1: Determine Which Container Types Are Subject to the Labeling
Requirements

There are a number of non-refillable container types that are considered in the estimation of costs
associated with the pesticide container regulations. These include containers that hold dry and

" The residue removal requirements apply to only flowable concentrate products that are non-antimicrobial and
non-exempt antimicrobial that are included under the Toxic Category I or II criteria and/or are classified for
restricted use and that are dilutable and packaged in rigid containers. The final regulations require that every
registrant test three containers from each rigid container/dilutable formulation combination to determine that the
containers are capable for attaining at least 99.99 percent removal of each active ingredient in the fourth rinsate after
the triple rinse (see Chapter 3).
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liquid pesticides, plastic and steel containers of varying sizes, water-soluble packets, bag-in-box
containers, aerosol cans, paper and plastic bags, glass jugs, fiber drums, and “other” containers.
Not all of these containers are subject to the labeling requirements, however, since only rigid
containers can be triple rinsed. Table 5.21 displays the container types and sizes that are subject
to the labeling requirements.

Table 5.21 also displays the weights associated with the containers. Weights are needed to
calculate the volume of containers that are no longer treated as hazardous waste. Weights for
plastic containers are based on information gathered by the 2001 High-Density Polyethylene
(HDPE) Container Survey, conducted by the Agricultural Container Recycling Council (ACRC,
2001). All other container weights are transferred from the proposed container rule RIA (EPA,
1993).

Table 5.21. Non-Refillable Containers Subject to the Labeling Requirements and Their

Associated Weights

Container Size | Weight - Plastic (Ibs.) * | Weight - Steel/Other (Ibs.)"
Container Type: Liquid Products
<1 Gallon 0.15 0.5
1 to <5 Gallons 0.54 1.38
5 Gallons 3 6
30 - 55 Gallons 23 42.5
Container Type: Dry Products - Jugs
Quart to < 2.5 Gallons N/A 0.6
2.5 Gallons N/A 1.5

*Source: ACRC (2001).
®Source: proposed container rule RIA (EPA, 1993, Table XIV-5).

5.3.1.2 Step 2: Determine the Number of Containers Included in the Scope of the
Non-Health Benefits Analysis

The residue removal requirements apply to only flowable concentrate products that are non-
antimicrobial and non-exempt antimicrobial that are included under the Toxic Category I or 11
criteria and/or are classified for restricted use and that are dilutable and packaged in rigid
containers (see Chapter 3 for a complete discussion). As mentioned above, since we are unable
to accurately determine the number of containers associated with the flowable concentrate
products/formulations, we are not including the containers diverted from the waste stream as a
result of this standard in the estimate.

The container labeling requirements apply to all pesticide products except those that are
considered residential/household use pesticide products.”” Non-refillable containers subject to
the labeling requirements must meet the following criteria:

72 The total universe of containers is based on the total number of containers in use from Chapter 3.
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* Container does not hold a dilutable product that meets the Toxic Category I or II criteria
and/or is classified for restricted use (this includes antimicrobial containers exempt from the
residue removal requirements); and

* Container does not hold a residential/household use product.

It is assumed that all containers used in the home and garden (H&G) market sector are for
residential and household purposes only and are therefore exempt from the labeling
requirements. The containers in the H&G market sector are therefore excluded from
consideration under this category. The total number of non-refillables included in the universe
of containers subject to the labeling requirements is presented in Table 5.22.
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Table 5.22. Non-Refillable Containers Included in the Scope of the Non-Health Benefits Analysis

Container Type:

Container Type: Liquid Products Dry Products
30-55 Gallons 5 Gallons 1 To <5 Gallons <1 Gallon Jugs

Plastic Steel Plastic Steel Plastic Steel Plastic Steel Glass 2.5 Gallons | 1qt-2.5 Gal
Number of Containers Subject to the Labeling Requirements *
Agriculture 309,104 115,496 58,116 28,819 | 27,877,458 0 1,007,023 0 0 26,379 2,273,060
I/C/G 1,600,000 | 2,320,000 | 14,048,000 | 960,000 | 21,072,000| 1,440,000| 20,560,000 160,000 240,000 0 370,000
H&G 0 0 0 0 0 0 0 0 0 0 0
Total 1,909,104 | 2,435,496 | 14,106,116 | 988,819 48,949,458 | 1,440,000 | 21,567,023 160,000 240,000 26,379 2,643,060

* The container labeling requirements apply to all pesticide products except those that are considered residential/household use (H&G market) pesticide products.

See Table 3.4.

Page 147




5.3.1.3 Step 3: Estimate the Number of Non-Refillable Containers Diverted from the
Hazardous Waste Stream to the Non-Hazardous Waste Stream After
Promulgation of the Labeling Requirements

To calculate this benefit category, the percentage of containers that will be appropriately rinsed
and disposed of under the container rule needs to be estimated, as does the percentage of total
containers that will continue to be inappropriately disposed of (without having been properly
rinsed or with a container design that does not rinse clean). For lack of better data, these
percentage estimates are based on educated extrapolations taken from the proposed container
rule RIA (EPA, 1993). The proposed container rule RIA estimated its pre-regulation rinse rates
based on information from the following sources:

(1) The rinsing behavior observed in a late 1970s study (as reported by Taylor, undated)
and two other surveys (Ozkan, 1991, and EPA, 1992a) related to agricultural pesticide
use. The Taylor study suggested that 35 percent of farmer applicators triple rinse pesticide
containers and only 18 percent of custom applicators triple rinse. The Ozkan study found
that more than 90 percent of farmer-pesticide users in Wayandot County, Ohio, rinsed their
empty pesticide containers at least once, though only 45 percent regularly rinsed three times.
EPA reported that a 1988 South Dakota farmer survey of pesticide applicators in seven
counties indicated that 55 percent of the farmers rinsed their empty containers, although
many of them only once or twice. Across studies, it was therefore observed that between 45
percent and 82 percent of farmer applicators do not triple rinse. Though the rinsing
behaviors were based on observations taken from the agricultural sector, we applied these
rinsing rates to the other markets as well.

(2) The percentage of agricultural and industrial/institutional containers not meeting the
proposed standard (at that time a six-9s standard) after a triple rinse, as observed in a
1992 study (EPA, 1992¢). The study tested the percentage of containers not meeting a five-
9s standard. The study finds that 13 percent of the containers tested at small, medium, and
large agricultural facilities and 3 percent of the containers tested at small and medium
industrial/institutional facilities did not meet a five-9s requirement for residue removal. The
final rule requires containers pass only four-9s standard. Based on the residue removal data
in the preamble to the final rule that shows that only 1 of the 79 container/formulation
combinations failed to meet the four-9s standard, a 2 percent failure rate is applied in this
analysis.

The proposed container rule RIA acknowledged that it was likely that the proportion of farmers
not triple rinsing was less than the upper bound of the observed range of rinsing behaviors
(between 45 percent and 82 percent). The RIA therefore estimated that in the baseline, 50
percent of all containers were rinsed inadequately or not rinsed at all and should be considered
hazardous prior to the labeling and residue removal requirements. The other 50 percent of
containers were therefore rinsed adequately and considered non-hazardous waste. After
promulgation of these requirements, however, the proposed container rule RIA estimated that 20
percent of all containers would remain hazardous (due to improper rinsing or no rinsing at all).

Transferring these assumptions to the current analysis, it is therefore assumed that 30 percent of
those containers listed in Table 5.22 that are subject to the labeling requirements will be rinsed
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properly after promulgation of the rule. However, non-refillable containers that comply with the
labeling requirements may still be designed in such a way that inappropriate levels of pesticide
residues remain in the containers even after a triple rinse. Based on the EPA
container/formulation residue removal testing study (EPA, 1992c¢), a two percent failure was
found across all container formulations to achieve the four-9s level. Therefore, an estimated 28
percent of containers listed in Table 4.22 that are subject to the labeling requirements will no
longer be hazardous waste when disposed of [# of containers * 0.28].7

For example, applying this 28 percent factor to the number of eligible 5-gallon plastic containers
used in the agricultural market (58,116) yields 16,272 containers that will no longer be hazardous
waste (see Table 5.23). Table 5.23 presents, by container size and market sector, the number of
non-refillable containers that will be converted from hazardous to non-hazardous waste after the
promulgation of the pesticide container labeling requirements.

3 Based on assumptions made in the proposed container rule RIA (EPA, 1993), we assume that 50 percent of all
containers are considered hazardous prior to the labeling requirements. After promulgation of these requirements,
however, only 20 percent of all containers will remain hazardous (due to improper rinsing, no rinsing, etc.). Because
these containers only have to comply with the labeling requirements, a number of rigid containers holding dilutable
pesticides may be designed in such a way that inappropriate levels of pesticide residues remain in the containers
even after a triple rinse. The cost analysis assumed that 2 percent of container/formulation combinations for all sizes
and all market categories would not pass the residue removal test. That assumption is applied here, subtracting 2
percent from the 30 percent of containers no longer considered hazardous due to the labeling requirements. In other
words, 28 percent of containers listed in Table 5.22 that are subject to only the labeling requirements will no longer
be hazardous waste when disposed of [# of containers * 0.28].
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Table 5.23. Number of Non-Refillable Containers Diverted from the Hazardous Waste Stream to the Non-Hazardous Waste
Stream After the Promulgation of the Labeling Requirements

Container Type: Liquid Products

Container Type: Dry

Products
30-55 Gallons 5 Gallons 1 To <5 Gallons <1 Gallon Jugs
Plastic Steel Plastic Steel Plastic Steel Plastic Steel Glass 2.5 1qt-2.5
Gallons Gal

Number of Containers Diverted from the Hazardous Waste Stream After Compliance with Labeling Requiremen

Agriculture 86,549 32,339 16,272 8,069 7,805,688 0 281,966 0 0 7,386 636,457
I/'C/G 448,000 649,600 | 3,933,440 | 268,800 5,900,160 403,200 5,756,800 44,800 67,200 0 103,600
H&G 0 0 0 0 0 0 0 0 0 0 0
Total 534,549 681,939 3,949,712 276,869 | 13,705,848 | 403,200| 6,038,766 44,800 67,200 7,386 740,057

*Based on assumptions made in the proposed container rule RIA (EPA, 1993), we assume that 50 percent of all containers are considered hazardous prior to the
labeling requirements. After promulgation of these requirements, however, only 20 percent of all containers will remain hazardous (due to improper rinsing, no
rinsing, etc.). Because these containers only have to comply with the labeling requirements, a number of rigid containers holding dilutable pesticides may be
designed in such a way that inappropriate levels of pesticide residues remain in the containers even after a triple rinse. The cost analysis assumed that 2 percent
of container/formulation combinations for all sizes and all market categories would not pass the residue removal test. That assumption is applied here,
subtracting 2 percent from the 30 percent of containers no longer considered hazardous due to the labeling requirements. In other words, 28 percent of
containers listed in Table 5.22 that are subject to only the labeling requirements will no longer be hazardous waste when disposed of [# of containers * 0.28].
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5.3.1.4 Step 4: Calculate the Benefits Associated with the Diversion of
Non-Refillable Containers from the Hazardous Waste Stream to the
Non-Hazardous Waste Stream

Recall that this benefit category is based on the difference in cost between the disposal of non-
refillable pesticide containers that, before the rules, were disposed of as hazardous waste, and the
disposal of non-refillable pesticide containers that, after the rules, would be disposed of as non-
hazardous waste. Because hazardous waste disposal is more costly than non-hazardous waste
disposal, the benefit is the resulting cost savings per ton of container waste.

Now that the number of non-refillable containers converted from hazardous to non-hazardous
waste after the promulgation of the labeling requirements has been estimated (Table 5.23), the
number of containers must be converted to a total weight (in pounds) per container category. By
multiplying the total number of containers that are no longer hazardous by each container size’s
listed weight in Table 5.21, the total weight of containers no longer considered hazardous can be
estimated. For example, multiplying the total number of non-hazardous 5-gallon plastic
containers subject to the labeling requirements (3,949,754) by the assumed weight of a
representative 5-gallon plastic container (3 pounds) equals 11,849,137 pounds, or 5,925 tons, of
5-gallon plastic containers that can now be disposed of as non-hazardous waste in sanitary
landfills (see Table 5.24).

The dollar benefits associated with the diversion of waste from hazardous facilities to non-
hazardous landfills are based on the difference in per ton tipping fees associated with each type
of waste treatment. We estimated non-hazardous (solid) waste tipping fees based on average
tipping fees in 13 states.”* The average across states was $58/ton (2005$). Hazardous waste
tipping fees of $233/ton (2005%) were taken from the proposed container rule RIA (EPA, 1993)
and adjusted for inflation to 2005 dollars. The cost savings achieved by diverting containers
from the hazardous waste stream to the solid waste stream is therefore $175/ton.

Total non-discounted benefits across all container sizes equal $5,687,420 annually (20058%).
Benefits begin in the fourth year after promulgation, allowing for a 3-year compliance period for
both the labeling and residue removal requirements. Table 5.24 presents the benefits in terms of
tipping fee cost savings for each container type and size as well as the total benefits for this
direct benefit category.

For the 20-year regulatory period we consider in this analysis, direct non-health benefits occur in
each year from years 4 to 20. Discounting this stream of annual benefits, summing across years,

and annualizing over a 20-year period yields a discounted annualized benefit of $4,471,929 using
a 3 percent discount rate and $3,998,645 using a 7 percent discount rate.

74 States included: CA, CT,IA, IL, MA, ME, MN, NH, NY, PA, RI, VT, WI. Sources: IA, IL, MI, MN, WI (Lovell,
2001); CA (CA IWMB, 2002); CT, MA, ME, NH, NY, RI, VT (Watson, 2002); PA (PA DEP, 1997).
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Table 5.24. Non-Discounted Benefits Associated with the Diversion of Non-Refillable Containers from the
Hazardous Waste Stream to the Non-Hazardous Waste Stream (2005%)

Container Type:
Container Type: Liquid Products Dry Products
30-55 Gallons 5 Gallons 1 To <5 Gallons <1 Gallon Jugs

Plastic Steel Plastic Steel Plastic Steel Plastic Steel Glass 2.5 Gal 1qt-2.5 Gal
Total Weight of Containers Diverted from the Hazardous Waste Stream
Total (1bs) 12,294,630 | 28,982,402 | 11,849,137 | 1,661,216 | 7,401,158 556,416 905,815 22,400 33,600 4,432 1,110,085
Total (tons) 6,147 14,491 5,925 831 3,701 278 453 11 17 2 555
Tipping Fee Cost Savings (Hazardous Waste Disposal vs. Solid Waste Disposal) of $175/ton (2005$) *
Total ° | $1,078,731] $2,542,916| $1,039,643 | $145,755| $649,378| $48,820] $79.476| $1,965| $2,948 $389|  $97,399
Total Non-Discounted Benefits (Summed Across Container Type and Size $5,687,420

Categories)

* Solid waste tipping fees based on average tipping fees in 13 states. The average across states was $58/ton (2005$). Hazardous waste tipping fees of $233/ton
(2005%) were taken from the proposed container rule RIA (EPA, 1993) and adjusted for inflation to 2005 dollars. The cost savings achieved by diverting

containers from the hazardous waste stream to the solid waste stream is therefore $175/ton.
" Totals may not add due to rounding.
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5.3.2 Environmental Effects Avoided Due to Container-Related Pesticide Exposures

The failure or mishandling of pesticide containers and the resulting exposure to pesticides pose
significant risks to the environment. Once the pesticide container rules are promulgated,
however, the risk of such exposures will decrease due to reduced accidental spills, fewer leaks,
less dripping, less frequent container stress failure, and proper rinsing prior to container disposal.
The direct non-health benefit that results is therefore the damage reduction from fewer exposures
of terrestrial and aquatic wildlife, including those in sensitive and critical habitats, to pesticides
and residues. Unfortunately, a quantitative measure of the avoidance of such environmental
damages related directly to the pesticide container regulations is very difficult to estimate.

The extent to which pesticide-related environmental incidents occur in the United States is not
well documented. The primary clearinghouse for the reporting of such incidents is the
Ecological Incident Information System (EILS), a database maintained by the Ecological Fate
and Effects Division of the Office of Pesticide Programs at EPA. The two primary sources of
incident reports that are submitted to the EIIS are reports filed by pesticide registrants and
government agencies. The container rule requires that pesticide registrants or manufacturers
report to EPA any information related to known adverse environmental effects due to releases of
their registered pesticides. Many of these ecological incidents are probably not observed or
reported, however.

For example, the California Department of Pesticide Regulations (CDPR) is thought to be at the
forefront of state agencies in terms of pesticide tracking, management, monitoring, and reporting.
However, very few ecological incidents that occur in California are logged into the CDPR’s
database of priority investigations—the only statewide database that tracks such events (EPA,
2005). In California, pesticide-related releases are initially investigated by county agricultural
commissioners. If a particular release is deemed to meet “priority investigation status,” it is
referred to the CDPR and logged into the database of priority investigations. An annual
summary of all priority investigations, if any, is then provided to EPA for input into the EIIS.
For non-health incidents, the current thresholds for categorizing an environmental incident as a
priority investigation in California include:

Animals and Wildlife: Any pesticide incident with associated level of mortality that exceeds
the following:

Non-Target Birds: 50

Non-Target Fish: 500

Listed Endangered or Threatened Species: 1

Domesticated, Game, or Other Non-Target Animals: 5

As one can see from the priority investigation criteria, it is likely that many pesticide-related
incidents occur but never warrant priority investigation status. California maintains no records
of such incidents, and of the records it does maintain and submit to EPA, only three spill-related
environmental incidents were reported between 1968 and the present.

The spill/leak-related incidents are singled out in the EIIS since they are the incidents most likely

to be avoided by the promulgation of the pesticide container regulations. Within the EIIS, there
have been 43 spill/leak-related aquatic and terrestrial environmental incidents reported since its
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inception in 1992 (with reports dating back to 1968). In total, 15 states have submitted spill-
related environmental incident reports with varying degrees of severity. Incidents have ranged
from an unknown number of species incapacitated to thousands of acute cases of animal
mortality. Species affected include minnow, trout, catfish, largemouth bass, salmon, blue crab,
banded water snake, American alligators, egrets, wood storks, and turkey vultures to name only a
few. Of the spill-related incidents, however, the cause of only a handful can be categorized as
potentially container-related.

In fact, of the 43 spill-related incidents in the EIIS database that had sufficient description in the
incident report, only five could be considered container related. They are summarized as
follows:

» Chlorpyrifos termicide leaked while a technician was repairing a tank. A significant quantity
spilled onto the driveway. The technician washed the spilled chemical into a storm drain,
which ran into a public duck pond resulting in a possible fish kill. The total number of
species affected was not reported (EIIS #1001849-001).

+ In California, approximately 100,000 carp and trout were killed as the result of endrin
pesticide containers being discarded near an artesian well (EIIS #B0000-225-01).

* A 5-gallon can of Hydrothol 191 (endothall) was found dripping in a drain near Richvale,
California. More than 1,000 fish were killed, mostly carp (EIIS #B0000-231-03).

» A fish kill occurred on a creek in Sangamon County, Illinois, due to a leaking sight valve on
a 1,000 gallon tank. The type of pesticide was not reported (EIIS #10000659-001).

» A fish kill occurred in a creek in Baton Rouge, Louisiana, due to a leaking 55-gallon drum of
2,4-D and bromacil and a leaking 55-gallon drum of degreaser. Approximately 600 fish were
killed along 1.6 miles of the creek (EIIS #1004668-001).

The extent of national pesticide container-related environmental incidents reported in the EIIS is
likely to be an underestimate of the actual number of container-related incidents. Therefore,
caution should be taken in using EIIS to characterize the number and size of national container-
based pesticide-related incidents that could be avoided once the container rules are in place.
Though this type of benefit is not quantified in the current analysis, it should be noted that such
benefits are likely to exist in association with the pesticide container rule.

5.3.3 Property Damage/Spill Cleanup Costs Avoided

For the same reasons we are unable to estimate the benefits associated with avoided
environmental incidents (a lack of data from which to relate container-related spills to property
damage and the related costs of cleanup), we are unable to draw any conclusions regarding the
extent to which the pesticide container rules will prevent property damage or reduce the costs
associated with unintended, container-related pesticide releases.

Data does exist, however, that tracks hazardous material releases. One primary database is the
Accidental Release Information Program (ARIP) database, maintained by the Chemical
Emergency Preparedness and Prevention Office (CEPPO) within the Office of Solid Waste and
Emergency Response (OSWER), which contains 4,946 incident records from between 1986 and
1999. Most recently, EPA used the ARIP data and findings in support of the development of
regulatory guidance for chemical accident prevention as mandated by the Risk Management
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Program Rule (written to implement section 112(r) of the amended Clean Air Act). EPA
discontinued the ARIP program in 1999 when EPA completed its regulatory guidance effort.

EPA administered the ARIP to learn about the causes and consequences of accidental releases of
hazardous substances from fixed facilities and the actions that have been or could have been
effective in preventing them from occurring. EPA used select releases collected in the
Emergency Response Notification System database for the ARIP questionnaire, targeting those
accidental releases at fixed facilities that resulted in off-site consequence or environmental
damage. Unfortunately, a search of the database yielded no definitive pesticide container-related
accidental releases.

We queried the database to extract all potential pesticide-related releases. We limited the search
to the following SIC Codes:

2879 Pesticides & Agricultural Chemicals

2869 Industrial Organic Chemicals

2819 Industrial Inorganic Chemicals

2865 Cyclic Organic Crudes & Intermediates
2833 Medicinal Chemicals & Botanical Products
5261 Retail Nurseries & Lawn Supply Stores
5191 Farm Supplies

2491 Wood Preserving

2049 Food Preparations

There were 142 incidents recorded in the ARIP database associated with these SIC codes. Only
27 of these 142, however, were incidents related to “storage vessels” or “valves” that were
caused by “equipment failure” rather than “operational error.””> Table 5.25 lists characteristics
of these 27 incidents.

75 The cause of release for 5 of the 27 incidents was not identified in the ARIP database. We therefore included
these incidents in the “equipment failure” category.
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Table 5.25. Characteristics of Potential Pesticide-Related Chemical Spills Recorded

in the ARIP
Spills 6
Vapor Releases 17
Spills and Vapor Releases 4
Total 27
No Environmental Effects Recorded 15
(Field Left Blank)
No Environmental Effects (Field Marked 9
None)
Environmental Effects (Soil 3
Contamination or Other)
Total 27
Injuries Recorded (Facility Employees, 7
Contractors, General Public, and/or
Responders)
No Injuries (Fields Marked Zero) 20
Total 27
Number of Facilities that Provided 8
Cleanup Cost Information
Average Cleanup Cost (2000$) $22,231
Minimum Cleanup Cost (2000$) $1,438
Maximum Cleanup Cost (2000$) $126,432
Primary Product or Service Pesticides & Chemicals; Organic & Inorganic Chemicals & Pesticides;
Agricultural Chemicals; Agricultural Products; Wood Preservation;
Nursery Items (Fertilizer, Pesticides & Garden Tools); Medicinal
Chemicals and Botanical Products; Manufacturing of Human Health
Products, Pesticides, & Agricultural Chemicals; Industrial Organic
Chemicals; Industrial Inorganic Chemicals
Chemicals Released Sulfuric Acid, Nitric Acid, Methyl Chloride, Nitrogen Dioxide,
Chlorine, Ammonia, Toluene, Hydrogen Chloride, Carbon
Tetrachloride, Phosphoric Acid, Creosote, Ethylene Oxide,
Ammonium Hydroxide

With the level of detail provided by ARIP, it is difficult to determine if a particular release would
or would not be avoided due to the promulgation of the pesticide container regulations. We
therefore provide the ARIP releases to demonstrate that chemical spills and other unintentional
releases occur and that there is a cost associated with their cleanup. However, we are unable to
draw any conclusions regarding the extent to which pesticide registrants and refillers will avoid
cleanup costs due to the pesticide container regulations. Furthermore, it is impossible to draw
any conclusions regarding the representativeness of the facilities surveyed by ARIP compared to
the universe of all facilities that experience chemical releases. The criteria for selecting incidents
to survey changed over time, and in the last few years of the survey (between 1997 and 1999),
the ARIP survey effort scaled back its data collection efforts to only nine incidents surveyed per
year, due to Paperwork Reduction Act requirements. We therefore cannot extrapolate the ARIP
release information to represent a more broad estimate of potential pesticide container-related
spills throughout the United States.
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5.4 Summary of the Benefits of the Final Standards

As discussed above, the container design and residue removal standards are largely pollution
prevention regulations that will safeguard workers and the environment by reducing the risk of
exposure to concentrated pesticides. There are numerous types of human health-related benefits
and non-human health-related benefits that will stem from such improvements because of
relatively fewer expected spills, leaks, and other risks associated with exposure (e.g., handling by
workers during disposal, discharges to the environment, and potential public exposures).

The expected benefits resulting from the proposed container design/residue removal regulations
include: reduced pesticide-related illnesses and injuries, the cost savings associated with the
disposal of rigid non-refillable containers as non-hazardous rather than hazardous waste, and the
reduction in the number of accidental pesticide spills. Due to data limitations, we were only able
to monetize the benefits associated with the first two benefit categories.

The largest monetary benefit of the container standards is the decrease in disposal costs of non-
refillable containers. Large numbers of non-refillable containers that are currently disposed of in
hazardous waste landfills will now be able to be disposed of in sanitary landfills at a much
reduced cost ($175/ton). This savings results in an annualized benefit of $4,471,929 using a 3
percent discount rate and $3,998,645 using a 7 percent discount rate.

The new standards will also have a positive effect on human health. It is estimated that 610 to
768 cases of illness will be avoided as a result of the container design and residue removal
regulations each year. Assuming a 3 percent discount rate, this results in an annualized benefit of
$264,051 (“Low-End” scenario) to $332,311 (“High-End” scenario). Ata 7 percent discount
rate, the health benefits range from $236,635 to $297,807. If the 51 “possible” cases in
California are included, which increases the percentage of total pesticide product-related cases
potentially avoided by 4.33 percent, the annual health benefits could be at five times this amount.

Therefore, the total monetized benefits of the container design and residue removal standards
range from $4,735,980 to $4,804,240 at a 3 percent discount rate and $4,235,280 to $4,296,452
at a 7% discount rate.

The new container design and residual removal standards will also result in a decrease in the
number of accidental pesticide spills that occur each year. This will have two benefits. First,
large pesticide spills can have a significant effect on the environment. Second, by reducing the
number of pesticide spills, the new standards will decrease response and clean up costs
associated with these spills. We investigated several data sources to document the cause,
environmental effect, and response and clean up costs associated with accidental pesticide spills.
Although we were able to document that the new standards will likely prevent some future
pesticide spills, and that these spills do have negative environmental consequences and result in
clean-up costs, the data do not allow us to estimate the magnitude of these benefits. Though this
type of benefit is not quantified in the current analysis, due to data limitations, these data are
proof that such benefits are likely to result from the new standards.
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Appendix A. Compliance Costs for the Pesticide Container Standards

The inputs used to estimate fixed and unit variable compliance costs associated with the pesticide
container rule are based upon information taken from four sources:

(3) The Proposed Container Rule Regulatory Impact Analysis (RIA) (EPA, 1993). The
assumptions used in that analysis were based on informal surveys of and consultations with
pesticide registrants, refillers, and industry experts. The proposed container rule RIA also
went through a review and comment period. The cost assumptions from the proposed EPA
container rule are used as the primary source of cost information for the current analysis.

(4) An informal survey of registrants, refillers, and industry experts. Where possible, cost
assumptions transferred from the proposed EPA container rule RIA are updated with up-to-
date information collected from an informal survey of registrants, refillers, and industry
experts.

(5) Public comments. Public comments to the 1994 proposed rule, 1999 Supplemental Notice
(EPA, 1999), and 2004 comment period provided information and data in support of the
assumptions made and data used in the economic analysis.

(6) Best professional judgment. In cases where new information was not available, but a
revision of the proposed EPA container rule assumptions seemed warranted, we used best
professional judgment to estimate certain cost inputs.

The following section describes the source of each cost input and presents, in tabular form, the
value of each cost assumption organized by the particular container standard, the size of the
establishment, and the establishment’s market sector.

Costs associated with the container standards are characterized in three ways. There are
compliance period costs, capital costs, and recurring costs.

» Compliance period costs are associated with actions regulated entities must undertake to
come into compliance with a particular regulation. It is assumed that affected entities will
wait until the end of the compliance period to take these actions. The compliance periods for
the various regulation categories are:

- Non-refillable containers: 3 years;

- Refillable containers: 5 years;

- Refilling or repackaging: 5 years; and
- Labeling: 5 years.

» Capital costs can be thought of as a one-time purchase of equipment and/or materials related
to the compliance of a particular regulation. It is assumed that any capital equipment that
must be acquired is purchased at the end of the compliance period.

* Recurring costs are those that regulated entities will incur on an annual or intermittent basis

once the regulations are promulgated. Therefore, costs start in the first year after the end of
the compliance period.
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Not all pesticide container standards have costs associated with them. Table A-1 displays each
of the container standards and lists whether there is a cost associated with compliance. If a cost
is estimated related to the container standards, Table A-1 describes whether that cost is fixed or
variable.

There are two reasons why a particular container standard would not have a cost associated with
compliance. First, the container regulations state that pesticides that are considered Department
of Transportation (DOT) hazardous materials must be packaged in containers that meet the DOT
standards for hazardous materials. Therefore, any costs that regulated entities incur in
complying with this standard for pesticides that are DOT hazardous materials are attributed to
the DOT standards and not the container regulations. In other words, we consider the DOT
standards for hazardous material containers to be in the compliance baseline for DOT hazardous
materials. Second, it is assumed that there are containers available on the market today that
comply with many of the regulations listed in Table A-1. This assumption is consistent with the
proposed EPA container rule RIA which assumed that nearly all containers on the market met
container closure and dispensing standards, and that most of the containers in use were DOT-
compliant and that nearly all containers in production were DOT-compliant. These assumptions
were confirmed for the final EPA container rule EA through additional discussions with
pesticide registrants, refillers and industry experts. Compliance with the DOT-related standards
was high for the proposed rule, and, given the increasing availability and use of DOT-compliant
containers, the final rule assumes that those containers that were out of compliance have either
been repla7c6ed or will be replaced with compliant containers within the compliance period at no
extra cost.

For those regulations where costs are associated with compliance, there are two inputs that many
of the regulations share: labor rates and an inflation factor. First, many of the requirements, such
as the administrative requirements (recordkeeping), container inspection, and marking of
containers, involve labor costs. For this analysis, a base hourly wage of $15.54 is used for
administrative labor and $48.22 is used for professional labor. These wages were calculated by
averaging the hourly wage for each labor class across the agricultural chemical, industrial
organic chemical, and miscellaneous chemical product industries. Using these average wages,
we applied a 25 percent fringe adjustment to the hourly rate and a 50 percent overhead
adjustment to the wage plus fringe. This results in an hourly rate of $29.13 for administrative
labor and $90.42 for professional labor. The industry-specific occupational wage estimates are
taken from the Bureau of Labor Statistics’ Occupational Employment Statistics (BLS, 2000).
All costs and cost inputs presented in this report are in 20058$.

"® Two DOT non-hazardous material packing standards had costs associated with them in the proposed EPA
container rule RIA (the nonrefillable container marking and refillable container drop test standards). For the
nonrefillable container marking requirement, the proposed rule estimated costs to mark containers with an EPA
registration number and other statements. For the refillable container drop test requirement, the proposed rule RIA
estimated costs to replace containers that were not in compliance with the drop test standard. The final EPA
container rule EA estimates no compliance costs with these requirements because it is assumed that nearly all
pesticide containers meet the DOT standards.
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Table A-1. Compliance Costs Associated with the Container Standards

Cost Associated Cost Type/
Container Standard with Compliance? Reason for No Cost
DOT Packaging Standards - No. Costs attributed to the DOT
Hazardous Material standards, not the container
regulation standards.
DOT Packaging Standards — No. Containers that meet the
Non-Hazardous Material standards are available on the

open market at no extra cost.

Closure Standards No. Containers that meet the
standards are available on the
open market at no extra cost.

Standards for Container No. Containers that meet the

Dispensing Capability standards are available on the
open market at no extra cost.

Residue Removal Standards Yes. Fixed.

Administrative Requirements - Yes. Fixed.

Recordkeeping

Standards for Container Marking Yes. Variable.

Standards for Openings Yes. Variable.

Bulk Container Standards Yes. Variable.

Inspection and Cleaning Standards Yes. Variable.

Language Changes Yes. Fixed.

A.1 Non-Refillable Container Costs
A.1.1Residue Removal Standard

The cost of complying with the final standards for the removal of residues from non-refillable
containers is attributed to the cost of ensuring that each non-refillable container design type and
pesticide formulation combination meets the residue removal standard. The container
regulations propose that every registrant test three containers from each rigid container/dilutable
formulation combination to determine that the containers are capable of attaining at least 99.99
percent removal of each active ingredient in the fourth rinsate after a triple rinse. In the proposed
container rule RIA, EPA estimated that it costs $3,425 to conduct the residue removal test using
three containers, which is transferred to the current analysis.”’

In addition to the testing cost, it is necessary to know how many rigid container/dilutable
formulation combinations there are per establishment to calculate the total residue removal
compliance cost. It is assumed that the average establishment, regardless of size or market
sector, uses three rigid container types per formulation, based on an assumption EPA made in its
proposed container rule RIA. In an informal survey of pesticide registrants for the final rule
economic analysis (EA), we determined that this was a reasonable assumption. Of nine
responses across small, medium, and large registrants, four registrants indicated that on average

" Values quoted from the proposed container rule RIA have been updated to 2005$ to make them comparable with
values in this economic analysis.
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they used three containers to package each of their formulations (from a range of 1 to 12
container types per formulation).

To develop the representative number of formulations for large and small registrants, the analysis
begins by examining the active registrations for large companies, based on company registration
information from EPA’s Pesticide Product Information System (PPIS) database and Dun &
Bradstreet data for determining company size. We downloaded the necessary container
regulation Section 3 Product Information Files from the PPIS Web site
(http://www.epa.gov/opppmsd1/PPISdata/) and then uploaded the files into a Microsoft Access
database. We removed inactive registrations (and corresponding company data) from the
database, and as a result, identified 1,804 registrants holding 16,407 active registrations (or
formulations).

Based on the large pesticide registrant profile (see Appendix D), we matched approximately
4,600 registrations with the 146 large pesticide registrants identified in the industry profile. As a
result, we calculated that each large registrant had on average 32 active registrations. We
distributed the approximately 11,700 remaining active registrations (approximately 16,400 -
4,600) among the small registrants using best professional judgment by assigning on average
more registrations to large-small companies (20) than medium-small companies (9) and small-
small companies (3). Table A-2 summarizes the estimated number of registrations per company
in each size category based on the approach described. The table also lists the assumptions made
on the number of active registrations per registrant size category for the proposed rule, which
was significantly higher due to less specific data available on the number of active registrations.

Table A-2. Estimated Number of Active Registrations (Formulations) per Registrant by
Size Category: Current Versus Proposed Rule

Proposed Rule Estimate
Estimated Number of of the Number of Active
Active Registrations Registrations
(Formulations) per (Formulations) per
Size Category Registrant Registrant *
Large Registrants 32° 430
Large-Small Registrants 20 430
Medium-Small Registrants 9 60
Small-Small Registrants 3 16

? Estimates taken from the proposed container rule RIA (EPA, 1993).

® Calculated by dividing the total number of active registrations (4,575) by the
estimated number of registrants in each size category (146) and rounding the result up
to the nearest integer (31.3 to 32).

As shown in Table A-3, by multiplying the number of active registrations per registrant by the
number of registrants in each size category (see Table D-3), the total number of active
registrations (15,438) and the percent of active registrations per size category can be calculated.
This number is less than the actual number of active registrations (16,407) due to rounding in the
per registrant size category.
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Table A-3. Estimated Number of Active Registrations per Registrant Size Category

Size Category Estimated Number | Number of Number of Percentage of
of Active Registrants in Active Active
Registrations per | Size Category" | Registrations per | Registrations per
Registrant * Size Category Size Category
Large Registrants 32 146 4,672 30%
Large-Small Registrants 20 166 3,320 22%
Medium-Small Registrants 9 495 4,455 29%
Small-Small Registrants 3 997 2,991 19%
Total ¢ (Registrants or Active NA 1,804 15,438 100%
Registrations)

*See Table A-2.

" See Table D-3.

“ May not add due to rounding. The estimated 15,438 products are less than the estimated total number of
registrations based on EPA data due to rounding in per registrant estimates.

However, not all active registrations are subject to the residue removal standard. Only products
that are subject to the full set of non-refillable container standards and that are flowable
concentrate products in rigid containers are subject to the residue removal standard. The
products that are subject to the full set of non-refillable container standards are those products
that are not specifically exempt and that are: (1) classified in Toxicity Category I or II, and/or
(2) are restricted use products (RUPs). Of the products that meet these criteria, only products
that are formulated as flowable concentrates and that are packaged in rigid containers (i.e., not in
bags) are subject to the residue removal standard.

An analysis of total number of products formulated as flowable concentrates that are Toxicity
Category I and II and RUPs provides an estimate of the number of active registrations that are
subject to the residue removal standard. Based on an analysis of EPA product registration data
on the number and type of registered products, an estimated 105 (rounded up to 110) active
registrations (products) are subject to the residue removal standard (Table A-4). The analysis
first identified from EPA product registration data the total number of registered Toxicity
Category I, I, I1I, and IV products, restricted use products, and antimicrobial products (column
one of Table A-4). The analysis then estimated the percentage of these products that are subject
to the residue removal standard (column two of Table A-4) by selecting from the EPA product
registration data only those products formulated as flowable concentrates (346) and studying
their labels to determine which of these products are Toxicity Category I and II and RUPs.
Based on this analysis, an estimated 3 percent of Toxicity Category I, 3 percent of Toxicity
Category II, and 6 percent of RUPs in Toxicity Category III/IV are subject to the residue
removal standard (Table A-4). None of the identified flowable concentrate products are
antimicrobial products.
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Table A-4. Estimated Number of Active Products Subject to the
Residue Removal Standard

Number of | Percentage of Products | Number of Products
Products in Subject to Residue Subject to Residue
Product Category Category * Removal Standard " Removal Standard ¢
Toxicity Category I (non-antimicrobial) 1,434 3% 43
Toxicity Category Il (non-antimicrobial) 1,585 3% 48
Restricted Use Product in Toxicity 225 6% 14
Category III/IV (non-antimicrobial)
Antimicrobial Products that are subject to 1,350 0% 0
non-refillable container standards ¢
Total 4,594 NA 105°

*Based on information from EPA pesticide product databases.

® Information on the percentage of active products subject to the residue removal standard was estimated by
identifying all active flowable concentrate registrations and studying their labels to determine which products are
Toxicity Category I and II and/or RUPs. This column represents the estimated percentage of the registered products
that are Toxicity Category I and II and RUP flowable concentrates in rigid containers.

“The number of products subject to the residue removal standard is calculated by multiplying the number of
products in each category by the corresponding percentage of the sample subject to the residue removal standard.

4 None of the 346 active registered flowable concentrate products are antimicrobial products.

¢The number of products subject to the residue removal standard is rounded to 110 products in the analysis.

Based on this information, Table A-3 can be amended to include the estimated number of active
registrations (formulations) subject to the residue removal standard per registrant (Table A-5).
This information is calculated by distributing the estimated 110 products subject to the residue
removal standard among the four registrant size categories according to the same percentages as
in Table A-3, and dividing the resulting value by the number of registrants in that size category.
The result is a significant reduction in the number of active registrations subject to the residue
removal standard. For example, for the average large registrant, the estimated number of active
registrations subject to the residue removal standard drops from 32 to 0.23 (rounded up to 0.25)
when considering only those products specifically subject to the residue removal standard. This
value suggests that not every large registrant has an existing registration that will be subject to
the residue removal standard. However, on average, across all registrants, each registrant has
one-quarter of an existing registration subject to the residue removal standard. Table A-6
provides a comparison of the different estimates of the number of active registrations,
considering all active registrations (column three of Table A-6), and considering only active
registrations subject to the residue removal standard (column two of Table A-6).
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Table A-5. Estimated Number of Active Products Subject to the Residue Removal
Standard by Registrant Size Category

Number of Active
Number of Active Registrations
Percentage of | Registrations Subject Subject to Residue
Active to Residue Removal Number of | Removal Standard
Registrations per | Standard per Size | Registrants in per Average
Size Category Size Category * Category” Size Category * Registrant ¢
Large Registrants 30% 33 146 0.23
Large-Small Registrants 22% 24 166 0.14
Medium-Small Registrants 29% 32 495 0.06
Small-Small Registrants 19% 21 997 0.02
Total (Registrants or NA 110 1,804 NA
Active Registrations)

? See Table A-3.

® Equal to the percent of active registration per size category times the total number of active registrations (110).
This analysis assumes that the number of active registrations subject to the residue removal standard is distributed
by registrant size category in the same proportion as all active registrations.

¢ See Table D-3.

4 Equal to the number of active registration subject to the residue removal standard divided by the number of
registrants in each size category.

Table A-6. Comparison of the Estimated Number of Active Registrations (Formulations)
per Average Registrant by Size Category

Estimated Number of
Active Registrations
(Formulations) Estimated Number of
Subject to the Residue | Active Registrations
Removal Standard (Formulations) per
Size Category per Registrant® Registrant ¢

Large Registrants 0.25 32
Large-Small Registrants 0.20 20
Medium-Small Registrants 0.10 9
Small-Small Registrants 0.05
Total Registrants NA NA

The proposed container rule RIA assumed that the number of new formulations per registrant per
year that require testing was two for all entity sizes except small-small registrants, for which the
RIA assumed one new formulation that requires testing each year. No new data are available
with which to update the assumption about the number of new products per year. However,
since there are so few existing registrations that are subject to the residue removal standard, this
assumption must be adjusted to reflect the changes in the scope of the requirements from the
proposed to the final rule. In the absence of data, the final rule EA makes the assumption that
the number of new formulations subject to the residue removal standard per registrant per year is
the same as the number of existing formulations subject to the residue removal standard per
registrant. That is, for the final rule, it is assumed that there are 0.25 new formulations per
registrant per year that require testing (or one every 4 years) for the large registrants; 0.20 new
formulations per registrant per year that require testing (or one every 5 years) for the large-small
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registrants; 0.10 new formulations per registrant per year that require testing (or one every 10
years) for medium-small registrants; and 0.05 new formulations per registrant per year that
require testing (or one every 20 years) for the small-small registrants (Table A-7).

Table A-7. Non-Refillable Container Residue Removal Compliance Cost Inputs
and Assumptions

Testing Container Percent

Cost Types per Existing New Re- “Me-Too”
Establishment Type | (2005$)" | Formulation * | Formulations " | Formulations " | tested ¢ | Scenario
Large-Small Establishments
Agriculture $3,425 3 0.2 0.2 30% 75%
I/C/G $3,425 3 0.2 0.2 30% 75%
Home & Garden $3,425 3 0.2 0.2 30% 75%
Medium-Small Establishments
Agriculture $3,425 3 0.1 0.1 30% 75%
I/C/G $3,425 3 0.1 0.1 30% 75%
Home & Garden $3,425 3 0.1 0.1 30% 75%
Small-Small Establishments
Agriculture $3,425 3 0.05 0.05 30% 75%
I/C/G $3,425 3 0.05 0.05 30% 75%
Home & Garden $3,425 3 0.05 0.05 30% 75%
Large Establishments
Agriculture $3,425 3 0.25 0.25 30% 75%
I/C/G $3,425 3 0.25 0.25 30% 75%
Home & Garden $3,425 3 0.25 0.25 30% 75%

* Cost inputs based on assumptions made by EPA in the proposed container rule RIA (EPA, 1993: pg. IX-13).
Costs were updated to 2005 dollars, and other assumptions were revised based on new data and discussions with
industry experts.

" Revised number of existing formulations per establishment based on analysis of the PPIS active registration
database. The same value is estimated for new formulations.

¢ The percent retested is based on residue removal testing studies of different container/formulation
combinations. The retesting value is equal to the difference between the number of flowable concentrate
container/formulation types failing the four-9s and five-9s standard.

4 The “Me-Too” Scenario refers to the percentage of formulations that will be tested—i.e., 25 percent of the
container/formulation combinations are assumed not to be tested as a result of using test data from different
container/formulation combinations that passed the protocol to demonstrate that these container/formulation
combinations pass as well.

Not all container/formulation combinations subject to the residue removal standard will be
tested, however. In the proposed container rule RIA, EPA made this assumption because test
data conforming to the residue removal protocol on a different non-refillable
container/formulation combination may be used to demonstrate that a non-refillable container
meets the residue removal standard. This is referred to as the “me-too” scenario. Because EPA
did not know the extent to which “me-toos” applied, they assumed a lower range of 50 percent of
all container/formulation combinations will be tested and an upper range of 100 percent of all
such combinations will be tested. For this analysis, the midpoint of the range, 75 percent, is used
since the extent to which “me-toos” will apply is not known.
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It is also assumed that a certain number of container/formulation combinations will fail the initial
residue removal test, requiring a second test using a container carefully selected from the open
market and expected to rinse more readily. Based on a study conducted for EPA, EPA assumed
in the proposed container rule RIA that 13 percent of small, medium, and large agricultural
containers and 3 percent of small and medium industrial/commercial/government containers
would not pass a triple-rinse test where 99.999 percent (five-9s standard) of a given formulation
would be removed after rinsing (EPA, 1992b). The proposed rule requires containers to pass
only a four-9s standard (99.99 percent removed after rinsing). The preamble to the final rule
summarizes the residue removal data from tests conducted using a standard testing procedure to
test currently used formulations and container designs. The data show that all 26 of the flowable
concentrate container formulations tested met the four-9s standard. However, 7 of the 26
container/formulation combinations tested (or 27 percent) failed to meet the five-9s standard.
Because of the relatively large difference between the number of tests that meet the four-9s and
the five-9s standards, we assume the difference (30 percent, rounded up from the 27 percent
failure rate in the study) as the failure rate in the EA. In other words, the EA for the final rule
assumes a 30 percent retesting rate due to failure in the first test for all registrant company sizes
and market segments. It is assumed that all container/formulation combinations pass the retest.

Table A-7 displays the unit cost inputs and associated assumptions that comprise the residue
removal standard compliance costs in this analysis. Table A-8 presents the compliance and
annual costs associated with the residue removal standard. The costs associated with the testing
of existing container/formulation combinations are considered to be compliance period costs
incurred at the end of the third year (at the end of the compliance period for non-refillable
containers), and the annual testing of new container/formulation combinations are annual costs
incurred in each year after the end of the compliance period (years 4 through 20).

To demonstrate how costs in Table A-8 are calculated from the information in Table A-7, the
cost inputs associated with large-small agricultural establishments are used. Initial testing costs
of the existing formulations, and incurred in the compliance period, are calculated by multiplying
the number of container types per formulation (3) by the number of existing formulations (0.2).
Multiplying the number of existing formulation/container combinations (0.6) by the testing cost
($3,425), and adjusting that result by the “me-too” adjustment factor (75 percent of
container/formulation combinations tested), yields an initial testing cost of $1,541. The retesting
cost for existing container/formulation combinations are calculated by multiplying those
combinations (0.6) by the percent retested factor (30 percent). This result (0.18) is then
multiplied by the testing cost ($3,425). The resulting retest cost incurred by large-small
agricultural establishments in the compliance period is $617. The same calculations apply for
the initial testing and retesting costs for new container/formulation combinations (annual costs).
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Table A-8. Non-Refillable Container Residue Removal Compliance Costs (2005%)

Initial Test Cost - Initial Test Re-test Cost - | Re-test Cost -
Existing Const - Existing New
Establishment Type (Compliance)® New (Annual)® (Compliance)h (Annual)®

Large-Small Establishments
Agriculture $1,541 $1,541 $617 $617
1/C/G $1,541 $1,541 $617 $617
Home & Garden $1,541 $1,541 $617 $617
Medium-Small Establishments
Agriculture $771 $771 $308 $308
I/C/G $771 $771 $308 $308
Home & Garden $771 $771 $308 $308
Small-Small Establishments
Agriculture $385 $385 $154 $154
I/C/G $385 $385 $154 $154
Home & Garden $385 $385 $154 $154
Large Establishments
Agriculture $1,927 $1,927 $771 $771
I/C/G $1,927 $1,927 $771 $771
Home & Garden $1,927 $1,927 $771 $771

* Initial test costs are calculated as follows: (Testing Cost) * (# Containers/Formulation) * (# of
Formulations [Existing or New]) * (% “Me-To0s”).

® Retest costs are calculated as follows: (Testing Cost) * (# Containers/Formulation) * (# of
Formulations [Existing or New]) * (% Retested).

A.1.2 Administrative Requirements - Recordkeeping

For each pesticide product that a registrant handles, the container standards require the registrant
to generate and maintain a number of records (listed in §165.86 of the container regulations) for
as long as a particular non-refillable container design type is used to distribute or sell the
pesticide product and for 3 years thereafter. Therefore, the costs associated with this
recordkeeping are attributed to the administrative labor costs and the capital cost of acquiring a
file cabinet to store the records. File cabinet costs are based on the average price of a four-
drawer legal file cabinet surveyed across a number of office supply stores ($229.65). The labor
time assumptions are based on estimates used by EPA in the proposed container rule RIA. Since
no new data are available to update these recordkeeping labor time estimates, they are left in
place. It is assumed that these data are reasonable, however, based on the anticipated amount of
recordkeeping required by the container regulations.

Table A-9 displays the cost inputs and assumptions that comprise the labor-related recordkeeping
costs. Hours represent the total amount of time it takes to fulfill the recordkeeping requirements.
For existing container/formulation combinations, the labor time is spent at the end of the
compliance period (3 years for non-refillable container requirements). For new
container/formulation combinations, the labor time is spent in each year (years 4 through 20)
after the end of the compliance period. Note that the labor time assumptions change between
establishment size categories, since the number of formulations handled by each establishment
depends on the size of that establishment (see Table A-6 for the number of formulations by
establishment type). The more container/formulation combinations, the longer it takes to
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complete the recordkeeping requirements. It is also assumed that administrative personnel will
fill out the required paperwork. Therefore, the administrative cost of labor is applied in this
analysis.

Table A-10 presents the capital, compliance, and annual costs for the residue removal standard.
The cost associated with the acquisition of a file cabinet ($229.65) is considered a capital cost
that establishments incur at the end of the 3-year compliance period for the non-refillable
container regulations. Generating the paperwork necessary for existing container/formulation
combinations is a compliance period cost also incurred at the end of the 3-year compliance
period. The annual generation and maintenance of paperwork for new container/formulation
combinations is an annual cost that establishments incur each year between years 4 through 20.

To demonstrate how recordkeeping costs in Table A-10 are calculated from the information in
Table A-9, the cost inputs associated with large-small agricultural establishments are used.
Multiplying the administrative cost of labor ($29.13) by the number of hours assumed that it will
take a large-small agricultural establishment to fulfill its recordkeeping requirements for existing
container/formulation combinations (40 hours), the compliance period cost for the non-refillable
container requirements is estimated to be $1,165.23 for large-small agricultural establishments.
Using the same procedure to calculate recordkeeping costs for new container/formulation
combinations, the administrative cost of labor ($29.13) is multiplied by the recordkeeping labor
time for new container/formulation combinations (4 hours). It is estimated to cost large-small
agricultural establishments $116.52 annually to fulfill the recordkeeping requirements for new
container/formulation combinations.
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Table A-9. Non-Refillable Container Recordkeeping Cost Inputs and Assumptions

Recordkeeping Labor | Recordkeeping Labor
Time for all Time for all

Cont./Form. Combs. - | Cont./Form. Combs. - Labor Cost/Hour -
Establishment Type|  Existing (hours)* New (hours)” Administrative (2005$)"
Large-Small Establishments
Agriculture 40° 4 $29.13
I/C/G 40 4 $29.13
Home & Garden 40 4 $29.13
Medium-Small Establishments
Agriculture 36 3 $29.13
I/C/G 36 3 $29.13
Home & Garden 36 3 $29.13
Small-Small Establishments
Agriculture 24 2 $29.13
I/C/G 24 2 $29.13
Home & Garden 24 2 $29.13
Large Establishments
Agriculture 40 4 $29.13
I/C/G 40 4 $29.13
Home & Garden 40 4 $29.13

* Cost inputs based on assumptions made by EPA in the proposed container rule RIA (EPA, 1993, pg.

IX-13).

® The occupational wage estimates are taken from the Bureau of Labor Statistics’ Occupational
Employment statistics available on the BLS Web site, http://www.bls.gov/oes/2000, and updated

from 2002$.

¢ Hours represent the time it takes to generate and maintain the records associated with the non-
refillable container recordkeeping regulations in §165.86 of the FIFRA container regulations.
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Table A-10. Non-Refillable Container Recordkeeping Costs

File Cabinet Cost Recordkeeping Cost - Recordkeeping Cost -

Establishment Type (Capital)® Existing (Compliance) New (Annual)”
Large-Small Establishments
Agricultural $229.65 $1,165.23 $116.52
I/C/G $229.65 $1,165.23 $116.52
Home & Garden $229.65 $1,165.23 $116.52
Medium-Small Establishments
Agricultural $229.65 $1,048.71 $87.39
I/C/G $229.65 $1,048.71 $87.39
Home & Garden $229.65 $1,048.71 $87.39
Small-Small Establishments
Agricultural $229.65 $699.14 $58.26
I/C/G $229.65 $699.14 $58.26
Home & Garden $229.65 $699.14 $58.26
Large Establishments
Agricultural $229.65 $1,165.23 $116.52
I/C/G $229.65 $1,165.23 $116.52
Home & Garden $229.65 $1,165.23 $116.52

* File cabinet costs are based on the average price of a four-drawer legal file cabinet surveyed across a number of
office supply stores.

" Recordkeeping costs (compliance period or annual) are calculated as follows: Labor Time * Labor Cost. (See
Table A-9.)

A.2 Refillable Container Costs
A.2.1 Administrative Requirements

If a registrant distributes or sells a pesticide product in refillable containers (either directly or to a
refiller for repackaging), the regulations require that the registrant create certain documents and
maintain a number of records. These documents include, for each pesticide product, a
description of acceptable containers and a written residue removal procedure. (See §§165.164
and 165.190.) The registrant must maintain copies of the documents for the current operating
year and 3 years after. (See §§165.176(a) and 165.194.) The registrant must also provide copies
of the documents to independent refillers (§165.192). If the product will be repackaged by an
independent refiller, the registrant must enter into a contract with the refiller and keep a copy of
the contract (§§165.182 and 165.194). This kind of arrangement is currently standard operating
practice because it is specified in EPA’s Bulk Pesticide Enforcement policy. Therefore, the costs
associated with the contract are not included as part of this economic analysis. It is worth noting
that the administrative requirements are actually located in the repackaging regulations, but are
included in the refillable container part of the cost analysis because they are borne by refillers.

The costs associated with the administrative requirements are attributed to administrative labor
costs and the capital cost of acquiring a file cabinet to store the record.” File cabinet costs are

78 This file cabinet is separate from the one used to store records associated with the non-refillable container
requirements.
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based on the average price of a four-drawer legal file cabinet surveyed across a number of office
supply stores ($229.65). The labor time assumptions are based on estimates used by EPA in the
proposed container rule RIA. Since no new data are available to update these recordkeeping
labor time estimates, these values are left in place.

Table A-11 displays the cost inputs and assumptions that comprise the labor-related
administrative costs. Hours represent the total amount of time it takes to fulfill the refillable
container administrative requirements. For existing container/formulation combinations, the
labor time is spent at the end of the compliance period (5 years for refillable container and
repackaging requirements). For new container/formulation combinations, the labor time is spent
in each year (years 6 through 20) after the end of the compliance period. Note that the labor time
assumptions change between establishment size categories, since the number of formulations
handled by each establishment depends on the size of that establishment (see Table A-6 for the
number of formulations by establishment type). The more refillable container/formulation
combinations, the longer it takes to complete the administrative requirements. Since no new data
are available to refute or validate these assumptions, they are left in place. It is also assumed that
administrative personnel will fill out the required paperwork. The administrative cost of labor is,
therefore, applied in this analysis.

Table A-12 presents the capital, compliance, and annual costs for the residue removal standard.
We consider the cost associated with the acquisition of a file cabinet ($229.65) a capital cost that
establishments incur at the end of the five-year refillable container regulations compliance
period. Generating the documents necessary for existing refillable container/formulation
combinations is a compliance period cost also incurred at the end of the five-year compliance
period. The annual generation and maintenance of paperwork is annual cost establishments incur
each year between years six through 20.

To demonstrate how administrative costs in Table A-12 are calculated from the information in
Table A-11, the cost inputs associated with large-small agricultural establishments are used.
Multiplying the cost of administrative labor ($29.13) by the number of hours it is assumed that it
will take a large-small agricultural establishment to: (1) develop a description of acceptable
refillable containers for use with each formulation (4 hours), and (2) revise or generate the
written residue removal procedures for existing refillable containers (24 hours), it is estimated
that the compliance period cost for the refillable container recordkeeping requirements will be
$815.66 for large-small agricultural establishments. Using the same procedure to calculate
recordkeeping costs for new refillable container/formulation combinations, the administrative
cost of labor ($29.13) is multiplied by the equivalent recordkeeping labor time categories for
new container/formulation combinations (1 hour + 2.4 hours). It is estimated that it costs large-
small agricultural establishments $99.04 annually to fulfill the recordkeeping requirements for
new refillable container/formulation combinations.
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Table A-11. Refillable Container Administrative Cost Inputs and Assumptions

Administrative Labor Time (hours)

List of List of Written Res.
Acceptable Acceptable Written Res. Rem.

. Containers - | Containers - |Rem. Procedure -| Procedure - Labo.r _C"St/ !1r %
Establishment Type|  gyjsting ® New ? Existing * New ? Administrative
Large-Small Establishments
Agricultural 4 1 24 2.4 $29.13
I/C/G 4 1 24 24 $29.13
Home & Garden 4 1 24 2.4 $29.13
Medium-Small Establishments
Agricultural 3 0.5 16 1.5 $29.13
I/C/G 3 0.5 16 1.5 $29.13
Home & Garden 3 0.5 16 1.5 $29.13
Small-Small Establishments
Agricultural 2 0.5 1 $29.13
I/C/G 2 0.5 1 $29.13
Home & Garden 2 0.5 1 $29.13
Large Establishments
Agricultural 4 1 24 24 $29.13
I/C/G 4 1 24 2.4 $29.13
Home & Garden 4 1 24 2.4 $29.13

* Cost inputs based on assumptions made by EPA in the proposed container rule RTIA (EPA, 1993, pg. IX-13).
® The occupational wage estimates are taken from the Bureau of Labor Statistics’ Occupational Employment

statistics (BLS, 2000).
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Table A-12. Refillable Container Administrative Costs (2005$)

Recordkeeping Cost | Recordkeeping Cost - New
- Existing (Annual)
Establishment Type File Cabinet Cost (Capital)* (Compliance)
Large-Small Establishments
Agricultural $229.65 $815.66 $99.04
I/C/G $229.65 $815.66 $99.04
Home & Garden $229.65 $815.66 $99.04
Medium-Small Establishments
Agricultural $229.65 $553.48 $58.26
I/C/G $229.65 $553.48 $58.26
Home & Garden $229.65 $553.48 $58.26
Small-Small Establishments
Agricultural $229.65 $291.31 $43.70
I/C/G $229.65 $291.31 $43.70
Home & Garden $229.65 $291.31 $43.70
Large Establishments
Agricultural $229.65 $815.66 $99.04
I/C/G $229.65 $815.66 $99.04
Home & Garden $229.65 $815.66 $99.04

* File cabinet costs are based on the average price of a four-drawer legal file cabinet surveyed across a number of
office supply stores.

" Recordkeeping costs (compliance period or annual) are calculated as follows: Labor Time (Design Standard
Documentation + List of Acceptable Containers + Written Residue Removal Procedure) * Labor Cost.

A.2.2 Standard for Container Marking

Section 165.116 of the container regulations states that each refillable container must be durably
marked with a serial number or other identifying code that will distinguish the individual
container from all other containers. It is assumed that ink is the preferred method of applying the
serial number and that all registrants already have the equipment (for example, stencils or
printers) to apply the ink. This assumption is based on information presented in EPA’s proposed
container rule RIA. The RIA quoted a source (Bach, 1992) who stated that
producers/formulators who package pesticides in refillable drums or barrels are already
stenciling information on their containers before shipping and most, if not all, have stenciling
equipment. It is assumed that this is still the case; most refillable containers in the current
analysis are drum or barrel sized and larger. The container marking costs in this analysis,
therefore, are the cost of acquiring the ink, the labor time it takes to apply the serial number to
the container, and the number of containers that the serial number must be applied to. Because
there is no new information to replace the assumptions used in the proposed container rule RIA,
with the exception of the hourly wage of labor, all of the cost inputs and assumptions associated
with this cost category are taken from the proposed container rule RIA.

EPA’s contacts with industry experts and equipment and/or supply vendors determined that the
cost of a gallon of ink was $34.25; one gallon of ink could mark 70,000 containers; it takes
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approximately five minutes to add a serial number to each refillable container; and that a plastic
refillable container lasts 5 years while a steel refillable container lasts 15 years. These
assumptions are used to determine the two types of costs associated with the marking of
refillable containers: the cost associated with marking existing refillable containers and, because
refillable containers wear out, the cost of marking new containers that will need a serial number
application over the course of the container regulations.

The costs associated with marking existing refillable containers are considered a compliance
period cost, incurred by establishments at the end of the 5-year compliance period for the
refillable container regulations. Though all plastic refillable containers, and one-third of steel
refillable containers, will wear out and need replacement during the compliance period, it is
assumed that the total inventory of refillable containers subject to the container marking
regulations will not change by the end of the compliance period. By the end of the compliance
period, therefore, all refillable containers will be subject to the container marking regulations and
will need a serial number application. Though the marking of these existing containers will be
phased in over the course of the 5-year compliance period, for consistency with other compliance
period costs in the analysis, it is assumed that establishments incur the cost of marking existing
refillable containers at the end of the compliance period in year 5.

The cost of marking new containers that will replace existing containers as they wear out after
the compliance period are considered annual costs that establishments will incur yearly (in years
6 through 20). However, because only one-fifth of plastic containers and one-fifteenth of steel
containers will require replacement each year, the annual unit marking costs are adjusted by the
same factors.

Table A-13 displays the cost inputs and assumptions that comprise the container marking unit
costs. Table A-14 presents the compliance period and annual costs associated with marking
individual containers. To demonstrate how container marking costs in Table A-14 are calculated
from the information in Table A-13, the cost inputs associated with large-small agricultural
establishments are used. The unit cost associated with the ink needed to mark each container is
calculated by dividing the cost of a gallon of ink ($34.25) by the number of containers it is
estimated to mark (70,000), resulting in a cost of $0.00049 per container. The labor cost
associated with the physical act of marking the containers is calculated by multiplying the time it
takes to mark the container (five minutes, or 8.33 percent of an hour) by the administrative rate
of labor ($29.13/hour), which equals $2.43 per container. The full ink and labor unit costs are
applied to the containers subject to marking at the end of the compliance period, one-fifth of
these unit costs are applied to the annual cost of marking plastic refillable containers, and one-
fifteenth of these unit costs are applied to the annual cost of marking steel refillable containers.
The annual cost per entity range from $1 for small-small agricultural establishments to $3,807
for large agricultural establishments (see Table A-14).
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Table A-13. Refillable Container Marking Cost Inputs and Assumptions (2005%)

Stencil Refillable Refillable
Time/ Container Container
Establishment Ink # Containers | Container | Labor Cost/hr - | Lifespan - Lifespan -
Type ($/gal.)® | Marked/gal.* | (hour)® | Administrative®| Plastic® Steel *
Large-Small Establishments
Agricultural $34.25 70,000 0.0833 $29.13 5 15
I/C/G© $34.25 70,000 0.0833 $29.13 5 15
Home & Garden $34.25 70,000 0.0833 $29.13 5 15
Medium-Small Establishments
Agricultural $34.25 70,000 0.0833 $29.13 5 15
I/C/G*¢ $34.25 70,000 0.0833 $29.13 5 15
Home & Garden $34.25 70,000 0.0833 $29.13 5 15
Small-Small Establishments
Agricultural $34.25 70,000 0.0833 $29.13 5 15
I/C/G* $34.25 70,000 0.0833 $29.13 5 15
Home & Garden $34.25 70,000 0.0833 $29.13 5 15
Large Establishments
Agricultural $34.25 70,000 0.0833 $29.13 5 15
I/C/G*® $34.25 70,000 0.0833 $29.13 5 15
Home & Garden $34.25 70,000 0.0833 $29.13 5 15

? Cost inputs based on assumptions made by EPA in the proposed container rule RIA (EPA, 1993, pg. [X-13).

® The occupational wage estimates are taken from the Bureau of Labor Statistics” Occupational Employment
statistics (BLS, 2000).

¢ Container marking is not required for refillable containers used for antimicrobials used in the swimming pool
market, such as sodium hypochlorite. This adjustment is made to the number of refillable containers subject to the
container marking regulations presented in the compliance profile and explained in Chapter 3 by considering the
containers of swimming pool antimicrobials separately.
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Table A-14. Refillable Container Marking Costs (2005$)

Unit Stencil Unit Stencil
Labor Cost - Labor Cost - | Unit Ink Cost-| Unit Ink
Plastic Steel Plastic Cost — Steel
(Compliance/ | (Compliance/ | (Compliance/ | (Compliance | Annual Cost

Establishment Type Annual) * Annual)*® Annual)® / Annual)” | per Entity?
Large-Small Establishments
Agricultural $2.43 $2.43 $0.00049 $0.00049 $27
I/C/G ¢ $2.43 $2.43 $0.00049 $0.00049 $3
Home & Garden $2.43 $2.43 $0.00049 $0.00049 $0
Medium-Small Establishments
Agricultural $2.43 $2.43 $0.00049 $0.00049 $5
I/C/G* $2.43 $2.43 $0.00049 $0.00049 $0
Home & Garden $2.43 $2.43 $0.00049 $0.00049 $0
Small-Small Establishments
Agricultural $2.43 $2.43 $0.00049 $0.00049 $1
I/C/G* $2.43 $2.43 $0.00049 $0.00049 $0
Home & Garden $2.43 $2.43 $0.00049 $0.00049 $0
Large Establishments
Agricultural $2.43 $2.43 $0.00049 $0.00049 $3,807
I/C/G* $2.43 $2.43 $0.00049 $0.00049 $356
Home & Garden $2.43 $2.43 $0.00049 $0.00049 $0

? Unit labor costs (compliance period costs) associated with refillable container markings are calculated as follows:
Labor Time to Mark Each Container * Labor Cost. To calculate the annual labor cost of marking refillable
containers, we adjust the compliance period unit cost by a factor to account for the life span of each container:
Labor Time to Mark Each Container * Labor Cost ® Unit ink costs (compliance period costs) associated with
refillable container markings are calculated as follows: Ink Cost per Gallon + # of Containers Marked per Gallon.
To calculate the annual ink cost of marking refillable containers, we adjust the compliance period unit cost by a
factor to account for the life span of each container: (Ink Cost per Gallon + # of Containers Marked per Gallon)

¢ Container marking is not required for refillable containers used for certain antimicrobials, including refillable
containers filled with sodium hypochlorite, a common antimicrobial used in the swimming pool industry. This
adjustment is made to the number of refillable containers subject to the container marking regulations presented in
the compliance profile and explained in Chapter 3.

4 Average annual container marking compliance cost per firm. Annual cost is calculated by calculating the sum of
the present discounted value of costs incurred from years 5 to 20, and then annualizing it using a 3 percent
discount rate. The details of the calculations are presented in Chapter 4 in sections 4.5.6 through 4.5.8.
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A.2.3 Standards for Openings

The container regulations limit access to the interior of liquid minibulk containers by requiring
that each opening of a liquid minibulk container other than a vent have a one-way valve, a
tamper-evident device, or both. EPA believes that one-way valves and tamper-evident devices
will give repackagers reasonable assurance of the previous contents of the containers. Most
agricultural minibulks and small volume returnable containers supplied by or purchased from
registrants are equipped with either a one-way valve or a tamper-evident device (EPA, 1992b)
and are therefore expected to be in compliance in the baseline. Agricultural minibulks obtained
on the open market, rather than from registrants, usually lack tamper-evident devices or one-way
valves, so refillers must add them (or something similar). The standards for openings are not
applicable to bulk tanks.

The compliance rate for the standards for the openings for affected refillables is based on
assumptions that EPA made for the proposed container rule RIA (EPA, 1993)”. It is assumed
that 65 percent minibulk containers are compliant in the agricultural market and 10 percent are
compliant compliance for minibulk containers in the I/C/G market (assumes that tote bins are
minibulks, but small volume returnables in the I/C/G market are not minibulks).

Because the compliance period for this regulation is 5 years, many refillable containers will
reach the end of their life span by the time the rule is implemented. It is assumed that these
containers will be replaced by compliant containers that are available on the open market at no
extra cost. Using the same refillable life span assumption that was used to estimate container
marking costs, it is assumed that plastic refillable containers must be replaced every 5 years and
steel refillable containers every 15 years. As a result, no plastic refillable containers will incur
the cost of modifying their container openings for the express purpose of complying with the
regulation. Further, assuming that containers, which meet Container Rule standards, are
available on the market for no extra cost, there will be no compliance costs associated with
plastic containers.

Only one-third of existing steel refillable containers, however, will be replaced during the
compliance period (5-year compliance period divided by the 15-year life span). To come into
compliance with the regulation, two-thirds of existing steel refillable containers will need to add
tamper-evident devices. It is assumed that all of these containers will require the tamper-evident
modification. EPA estimated that the cost of such a modification, including labor and materials,
was $109.60. Establishments incur this cost at the end of the 5-year compliance period for the
refillable container regulations.

Table A-15 presents the cost inputs and assumptions used to calculate the costs for this
regulation. Table A-16 presents the one-time unit variable compliance cost of this regulation.

To demonstrate how opening standard unit costs in Table A-16 are calculated from the
information in Table A-15, the cost inputs associated with large-small agricultural establishments
are used. There are no unit costs associated with the opening standards for plastic refillable
containers because 100 percent of plastic refillable containers will be replaced by compliant

7 Refer to the Proposed Container Rule RIA (EPA, 1993) Tables VII-8 and VII-9 and the table footnotes for
information to substantiate the assumptions used in this analysis.
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containers during the compliance period (5-year compliance period/5-year plastic refillable
lifespan = 100% plastic refillable compliance). There are unit costs associated with the opening
standards for steel refillable containers, however. Only 33 percent of steel refillable containers
will be replaced with compliant containers during the compliance period (5-year compliance
period/15-year steel refillable lifespan = 33.33% steel refillable compliance). The unit cost of
complying with the container opening standard for steel refillables is therefore calculated by
multiplying the modification costs for existing containers ($109.60) by the percentage of steel
refillable containers not in compliance with the opening standard (1 - 33.33% = 66.67%). The
resultant unit cost is $73.07. To compute the cost of the opening standard to the average
pesticide refiller in each size category and market sector, the average cost per steel container
($73.07) is multiplied by the number of steel containers the average refiller is assumed to have
for each market sector and size category. The average cost per entity ranges from $1 for small-
small agricultural establishments to $4,084 for large agricultural establishments. The details of
the calculations are presented in Chapter 4, sections 4.5.6 through 4.5.8.
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Table A-15. Cost Inputs and Assumptions for Refillable Container Openings (2005%)

% of % of
Containers Containers
Not Replaced | Not Replaced
Refillable Refillable During During Modification
Container Container Compliance | Compliance Costs for
Establishment | Compliance | Lifespan - Lifespan - Period - Period Existing
Type Period (yrs) Plastic * Steel * Plastic” - Steel” Containers”

Large-Small Establishments
Agricultural 5 15 0% 67% $109.60
I/C/G ¢ 5 15 0% 67% $109.60
Home & Garden 5 15 0% 67% $109.60
Medium-Small Establishments
Agricultural 5 15 0% 67% $109.60
I/C/G* 5 15 0% 67% $109.60
Home & Garden 5 15 0% 67% $109.60
Small-Small Establishments
Agricultural 5 15 0% 67% $109.60
I/C/G ¢ 5 15 0% 67% $109.60
Home & Garden 5 15 0% 67% $109.60
Large Establishments
Agricultural 5 5 15 0% 67% $109.60
I/C/G® 5 5 15 0% 67% $109.60
Home & Garden 5 5 15 0% 67% $109.60

* Cost inputs based on assumptions made by EPA in the proposed container rule RIA (EPA, 1993, pg. IX-13).
® Calculated by dividing the length of the compliance period (5 years) by the assumed lifespan of a refillable
container (plastic — 5 years, steel — 15 years).
¢ Container marking is not required for refillable containers used for certain antimicrobials, including refillable
containers filled with sodium hypochlorite, a common antimicrobial used in the swimming pool industry. This
adjustment is made to the number of refillable containers subject to the container marking regulations presented in

Chapter 3.
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Table A-16. Refillable Container Openings Costs (20058)

Opening Standard Unit | Opening Standard
Cost - Plastic Unit Cost - Steel Annual Cost per
Establishment Type (Compliance) * (Compliance) " Entity ¢
Large-Small Establishments
Agricultural $0.00 $73.07 $29
Industrial/Commercial/Government © $0.00 $73.07 $3
Home & Garden $0.00 $73.07 $0
Medium-Small Establishments
Agricultural $0.00 $73.07 $5
Industrial/Commercial/Government © $0.00 $73.07 $1
Home & Garden $0.00 $73.07 $0
Small-Small Establishments
Agricultural $0.00 $73.07 $1
Industrial/Commercial/Government © $0.00 $73.07 $0
Home & Garden $0.00 $73.07 $0
Large Establishments
Agricultural $0.00 $73.07 $4,084
Industrial/Commercial/Government © $0.00 $73.07 $428
Home & Garden $0.00 $73.07 $0

? Because it is assumed that all plastic refillable containers will be replaced with compliant containers by the end
of the 5-year compliance period at no extra cost, there are no compliance period unit costs associated with plastic
refillable containers under this regulation.

® The unit cost of modifying a refillable steel container’s opening is calculated as follows: Modification Cost * (1 -
% of Containers Replaced During Compliance Period).

¢ Container marking is not required for refillable containers used for certain antimicrobials, including refillable
containers filled with sodium hypochlorite, a common antimicrobial used in the swimming pool industry. This
adjustment is made to the number of refillable containers subject to the container marking regulations presented in
the compliance profile and explained in Chapter 3.

4 Average annual container opening compliance cost per firm. Annual cost is calculated by calculating the sum of
the present discounted value of costs incurred from years 5 to 20, and then annualizing it using a 3 percent
discount rate. The details of the calculations are presented in Chapter 4 in sections 4.5.6 through 4.5.8.

A.2.4 Bulk Container Standards

The bulk container standards (§165.120) require that bulk containers at independent refillers’
establishments and their appurtenances be designed to resist extreme changes in temperature and
be resistant to corrosion, puncture, or cracking, and that they also be capable of withstanding all
operating stresses. It is assumed that the bulk containers currently used by refillers, and those
that exist on the market today, comply with these basic design requirements. The bulk container
standards also require that liquid bulk containers be equipped with a vent or other similar device,
that external sight gauges be removed from bulk containers and replaced with another type of
gauge, and that the containers be equipped with a shutoff valve that can be locked closed.

After conversations with industry experts, EPA assumed in its proposed container rule RIA that
all dry bulk containers satisfy the bulk container standards and 75 percent of agricultural liquid
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plastic bulk containers, 20 percent of agricultural liquid steel bulk containers and 5 percent of all
liquid bulk containers in the I/C/G market are in compliance with the bulk container standards.

For the current analysis, it is assumed that a float gauge will be chosen to comply with the bulk
container regulations. EPA estimated that the cost of external sight gauge removal was $68.50
per bulk tank and that the cost of float gauge installation was $787.25 (updated to 2005$). These
costs are retained in this analysis. Table A-17 displays these one-time per-container compliance
costs. It is assumed that establishments incur these costs at the end of the 5-year compliance
period for refillable container regulations. The annual cost per entity ranges from $1 for the
small-small agricultural establishment to $8,495 for the large I/C/G establishment. The annual
cost are calculated as the sum of the present value of the costs incurred from year 5 to year 20,
annualized using a 3 percent discount rate. The details of the annualization method are presented
in Chapter 4, sections 4.5.6 through 4.5.8. The analysis assumes that all new bulk containers
purchased will be in compliance with the regulations.

Table A-17. Bulk Container Standards Compliance Costs

Cost of External Sight Cost of Float
Gauge Removal Gauge Installation Annual Cost per
Establishment Type (Compliance) * (Compliance) * Entity "
Large-Small Establishments
Agricultural $68.50 $787.25 $24
Industrial/Commercial/Government $68.50 $787.25 $61
Home & Garden N/A N/A N/A
Medium-Small Establishments
Agricultural $68.50 $787.25 $4
Industrial/Commercial/Government $68.50 $787.25 $11
Home & Garden N/A N/A N/A
Small-Small Establishments
Agricultural $68.50 $787.25 $1
Industrial/Commercial/Government $68.50 $787.25 $2
Home & Garden N/A N/A N/A
Large Establishments
Agricultural $68.50 $787.25 $3,325
Industrial/Commercial/Government $68.50 $787.25 $8,495
Home & Garden N/A N/A N/A

* Cost inputs based on assumptions made by EPA in the proposed container rule RIA (EPA, 1993, pg. IX-13).

" Average annual bulk container standards compliance cost per firm. Annual cost is calculated by calculating the
sum of the present discounted value of costs incurred from years 5 to 20, and then annualizing it using a 3 percent
discount rate. The details of the calculations are presented in Chapter 4 in sections 4.5.6 through 4.5.8.

A.3 Refilling Compliance Costs

The standards for establishments that repackage pesticide products into refillable containers
(refillers) require that these entities inspect, clean, and record information about the refillable
containers that they refill (§§165.160-165.176, and §§165.200—165.218). The cost to do this is
primarily associated with the labor time it takes to conduct the inspections, cleaning, and
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recordkeeping. Total costs also include the fixed capital cost of acquiring a file cabinet to store
the required paperwork, the costs of which are the same as file cabinets acquired to store records
associated with both the refillable and non-refillable container requirements ($229.65).

Using our best professional judgment, based on estimates made by EPA in the proposed
container rule RIA as a baseline (EPA, 1993, pg. IX-13), we estimated the labor time associated
with inspecting, cleaning, and recordkeeping of a refillable container each time it is refilled. We
estimated that it takes one minute to inspect the refillable container, 10 minutes to clean it, and
two minutes to conduct the recordkeeping.®® This is a reasonable assumption on the median time
take given that small containers are likely to take about one minute for inspection majority of the
containers are small. It is assumed that these are administrative tasks; therefore, the
administrative rate of labor ($29.13/hour) is used to calculate costs. Unlike the majority of costs
calculated in this analysis, the unit costs associated with the refilling regulations are calculated
every time a container is refilled. The refilling rate assumptions, and associated discussion, are
presented in Chapter 4.

Table A-18 presents the labor time assumptions for each of the refilling requirements and the
hourly wage of administrative labor. Table A-19 presents the fixed capital cost of acquiring the
file cabinet and the unit variable costs of complying with the inspection, cleaning, and
recordkeeping requirements. The cost of the file cabinet is a one-time compliance period cost
that refilling establishments will incur at the end of the 5-year compliance period for refiller
regulations. The unit costs of inspection, cleaning, and recordkeeping of the containers that
refilling establishments refill are considered annual costs that are incurred in years 6 through 20.

To demonstrate how refilling compliance costs in Table A-19 are calculated from the
information in Table A-18, the cost inputs associated with large-small agricultural establishments
are used. The unit cost associated with the inspection, cleaning, and recordkeeping of each
container that is refilled is calculated based on the time it takes to complete each task (1, 10, and
2 minutes per refill, respectively) multiplied by the administrative cost of labor ($29.13). The
resulting unit (per refill) costs are therefore $0.49 for container inspection, $4.86 for container
cleaning, and $0.97 for container recordkeeping. The annual cost per entity ranges from $14 for
the small-small agricultural pesticide registrants to $10,000 for the large swimming pool
companies. Annual cost is calculated by calculating the sum of the present discounted value of
costs incurred from years 5 to 20, and then annualizing it using a 3 percent discount rate. The
details of the annualization proceedure are presented in Chapter 4 in sections 4.5.6 through 4.5.8.

% The recordkeeping involves recording the container’s EPA registration number, amount of the pesticide product
distributed or sold in the refillable container, the date of the repackaging, and the serial number of the refillable
container.
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Table A-18. Refilling Requirement Cost Inputs and Assumptions (2005$)

Inspection Time per | Cleaning Time per Recordkeeping
Container Refill Container Refill | Time per Container | Labor Cost/hr -

Establishment Type (min)* (min)* Refill (min)* Administrative”
Agricultural Pesticide Refillers
Large-Small 1 10 2 $29.13
Medium-Small 1 10 2 $29.13
Small-Small 1 10 2 $29.13
Large 1 10 2 $29.13
Agricultural Pesticide Registrants
Large-Small 1 10 2 $29.13
Medium-Small 1 10 2 $29.13
Small-Small 1 10 2 $29.13
Large 1 10 2 $29.13
Industrial/Commercial/Government - Pesticide Registrants
Large-Small 1 10 2 $29.13
Medium-Small 1 10 2 $29.13
Small-Small 1 10 2 $29.13
Large 1 10 2 $29.13
Swimming Pool Supply Companies - Antimicrobial Applicators
Large-Small 1 10 2 $29.13
Medium-Small 1 10 2 $29.13
Small-Small 1 10 2 $29.13
Large 1 10 2 $29.13

# Using our best professional judgment, based on estimates made by EPA in the proposed container rule RIA as a
baseline (EPA, 1993, pg. IX-13), we estimated the labor time associated with inspecting, cleaning, and

recordkeeping of a refillable container each time it is refilled.
® The occupational wage estimates are taken from the Bureau of Labor Statistics’ Occupational Employment

statistics (BLS, 2000).
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Table A-19. Refilling Requirement Costs (2005$)

Unit Variable Unit Variable
File Cabinet Cost of Unit Variable Cost of
Cost Inspection (per | Cost of Cleaning | Recordkeeping | Annual Cost
Establishment Type | (Compliance)® refill)® (per refill) (per refill) " per Entity *
Agricultural Pesticide Refillers
Large-Small $229.65 $0.49 $4.86 $0.97 $871
Medium-Small $229.65 $0.49 $4.86 $0.97 $267
Small-Small $229.65 $0.49 $4.86 $0.97 $43
Large $229.65 $0.49 $4.86 $0.97 $7,255
Agricultural Pesticide Registrants
Large-Small $229.65 $0.49 $4.86 $0.97 $45
Medium-Small $229.65 $0.49 $4.86 $0.97 $19
Small-Small $229.65 $0.49 $4.86 $0.97 $14
Large $229.65 $0.49 $4.86 $0.97 $4,434
Industrial/Commercial/Government - Pesticide Registrants
Large-Small $229.65 $0.49 $4.86 $0.97 $40
Medium-Small $229.65 $0.49 $4.86 $0.97 $18
Small-Small $229.65 $0.49 $4.86 $0.97 $14
Large $229.65 $0.49 $4.86 $0.97 $3,828
Swimming Pool Supply Companies - Antimicrobial Applicators
Large-Small $229.65 $0.49 $4.86 $0.97 $34
Medium-Small $229.65 $0.49 $4.86 $0.97 $23
Small-Small $229.65 $0.49 $4.86 $0.97 $15
Large $229.65 $0.49 $4.86 $0.97 $10,000

* File cabinet costs are based on the average price of a four-drawer legal file cabinet surveyed across a number of

office supply stores.

® The unit costs of complying with the refilling requirements are calculated as follows: Labor Time (per refill) *

Labor Cost.

¢ Average annual refilling requirement cost per firm. Annual cost is calculated by calculating the sum of the
present discounted value of costs incurred from years 5 to 20, and then annualizing it using a 3 percent discount
rate. The details of the calculations are presented in Chapter 4 in sections 4.5.6 through 4.5.8.

A.4 Cost of Label Requirements

The container regulations, in addition to all of the compliance requirements detailed above, will
also modify the labeling requirements in 40 CFR Part 156 (Labeling Requirements for Pesticides
and Devices) by adding Subpart H, entitled “Container Labeling,” and by modifying §156.10
(Labeling Requirements). The new labeling regulations will require that specific statements be
placed on the label or container of all pesticide products and will also provide detailed residue
removal instructions on the labels of some products. However, the final regulations exempt
household products from the residue removal instructions.

The costs to comply with the labeling requirements are associated with the costs for a label
change on virtually all formulated pesticide products, since much of the required information is
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not currently found on pesticide labels. Label changes must be made by the end of the 3-year
compliance period for the labeling regulations.

Labeling cost inputs are based on the assumptions made in the proposed container rule RIA. In
that analysis, EPA received label change cost data from a number of independent small, medium,
and large pesticide formulators. Averaging across the responses received, EPA estimated that
the label change costs for small facilities were $1,918 per label change and $5,069 per label
change for medium and large facilities (in 2005%). These costs represent the cost of the artwork
or typesetting, two proof readings, and printing plates. The purchase of the labels themselves
was considered an ordinary cost of doing business and was therefore not included in the label
change costs. Also, the cost of disposing unused, non-compliant labels was not included in the
label change costs because EPA assumed that each facility would be able to use up existing label
inventory during the compliance period. Because there is no information to replace the
assumptions used in the proposed container rule RIA, all of the cost inputs and assumptions
associated with this cost category are taken from the proposed container rule RIA.

In the proposed container rule RIA, EPA assumed that because many pesticide labels routinely
undergo changes every 1 to 3 years, facilities will change 50 percent of all their labels during the
compliance period.*' For labels that undergo a routine change, EPA assumed that the additional
language required by the labeling regulations would be incorporated at the same time. The entire
cost of the label change, therefore, was not associated with the labeling requirements. Instead,
EPA assumed that only one-third of the cost of the artwork changes was attributed to the labeling
requirements (the cost of adding text to an already planned label change). The remaining 50
percent of the labels were assumed by EPA to require changing during the compliance period for
one reason only: to come into compliance with the labeling requirements. Therefore, EPA
attributed the full costs of changing the labels directly to the labeling requirements.

There are two slight differences between the current analysis and the proposed container rule
RIA. First, in the current analysis, the label change costs for small facilities from the proposed
container rule RIA are transferred to the small-small facilities, and the label change costs for
medium and large facilities are transferred to medium-small, large-small, and large
establishments. Second, the compliance period for the final labeling requirements is 3 years as
opposed to the 2-year compliance period assumed in the proposed container rule RIA. Though
the compliance period is now longer, there is not sufficient information to alter the proposed
rule’s assumption that 50 percent of all label changes that occur during the compliance period are
routine (with only one-third of the total label change cost considered a cost of compliance), and
that the other 50 percent are the result of the need to come into compliance with the regulation
(with 100 percent of the total label change cost considered a cost of compliance). This
assumption is therefore retained and applied to the current analysis.

The number of label changes that establishments must make is based on the number of
formulations they package. It is assumed, as in the proposed container rule RIA, that each
formulation requires one label change. The number of existing formulations per facility is the
same as that used throughout the current analysis (see Table A-2). Table A-20 displays the cost

81 The proposed container rule RIA assumed a 2-year compliance period, though the proposed labeling requirements
did not specify a definite compliance schedule or date.
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inputs and assumptions used to calculate the label change costs, and Table A-21 displays the
total facility-level compliance cost.

It is assumed that facilities incur the label change costs at the end of the compliance period for
the 3-year labeling regulations. It is also assumed that once registrants make all of the labeling
changes to existing labels by the end of the compliance period, establishments will incur no new
labeling costs in the future; the artwork or typesetting and printing plates will have been
modified to meet the labeling language requirements and will not need future modifications as a
result of the labeling regulations. Also, facilities will be able to incorporate this labeling text into
labels of new products at no additional cost.

To demonstrate how certification costs in Table A-21 are calculated from the information in
Table A-20, the cost inputs associated with large-small agricultural establishments are used. The
facility-level cost associated with routine label changes for existing formulations is calculated by
multiplying the number of formulations (20) by the percentage of label changes considered
routine (50 percent). The resulting number of existing formulations (10) is then multiplied by
the cost of a routine label change ($479.50 per label change). Routine label changes therefore
cost large-small agricultural establishments $4,795. The facility-level cost associated with
necessary label changes for existing formulations is calculated similarly; the other half of
existing formulations (10) is multiplied by the cost of a necessary label change ($5,069 per label
change). Necessary label changes therefore cost large-small agricultural establishments $50,690.
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Table A-20. Labeling Requirement Cost Inputs and Assumptions (2005$)

% of Label

Changes

Label Cost - Routine Label Cost - Considered Existing
Establishment Type Change* Necessary Change* Routine® Formulations "
Large-Small Establishments
Agricultural $479.50 $5,069 50% 20
I/C/G $479.50 $5,069 50% 20
Home & Garden $479.50 $5,069 50% 20
Medium-Small Establishments
Agricultural $479.50 $5,069 50%
I/C/G $479.50 $5,069 50%
Home & Garden $479.50 $5,069 50%
Small-Small Establishments
Agricultural $205.50 $1,918 50%
I/C/G $205.50 $1,918 50%
Home & Garden $205.50 $1,918 50%
Large Establishments
Agricultural $479.50 $5,069 50% 32
I/C/G $479.50 $5,069 50% 32
Home & Garden $479.50 $5,069 50% 32

? Cost inputs based on assumptions made by EPA in the proposed container rule RIA (EPA, 1993, pp. X-1 through
X-7). Only one-third of the total label change cost are considered routine cost of compliance.

" Revised number of existing formulations per establishment based on analysis of the PPIS active registration
database. See Table A-2.
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Table A-21.

Labeling Requirement Costs (2005%)

Total Cost - Routine Change

Total Cost - Necessary Change

Establishment Type (Compliance) * (Compliance)”
Large-Small Establishments
Agricultural $4,795 $50,690
I/C/G $4,795 $50,690
Home & Garden $4,795 $50,690
Medium-Small Establishments
Agricultural $2,175 $22.810.50
I/C/G $2,175 $22,810.50
Home & Garden $2,175 $22,810.50
Small-Small Establishments
Agricultural $308.25 $2,877
I/C/G $308.25 $2,877
Home & Garden $308.25 $2,877
Large Establishments
Agricultural $7.672 $81,104
I/C/G $7,672 $81,104
Home & Garden $7,672 $81,104

* Facility-level routine labeling costs are calculated as follows: # of Existing Formulations * % of Label Changes
Considered Routine * Routine Label Change Cost.
® Facility-level necessary labeling costs are calculated as follows: # of Existing Formulations * % of Label
Changes Considered Necessary * Necessary Label Change Cost.

A.5 Waiver Costs

In addition to the costs associated with the container and labeling regulations, there are costs
associated with the waiver applications that registrants may choose to submit to be exempted
from particular regulations. For facilities that do submit a waiver, EPA assumed in the proposed
container rule RIA that it took a facility manager 4 hours to complete the waiver. We assume
this is a reasonable amount of time to compose and submit a waiver for one or all regulations
eligible for exemption. This labor time multiplied by the assumed hourly wage of professional
labor equaled the facility-level cost of completing a waiver. EPA assumed in the proposed
container rule that this cost was the same across all market sectors and facility sizes. These
assumptions are retained in the current analysis, using the updated professional labor wage of
$90.42/hour. The total cost facilities incur when applying for a waiver is therefore labor time
(4 hours) multiplied by labor cost ($90.42/hour), which equals $361.69. It is assumed that
facilities will apply for waivers, and therefore incur waiver costs, in the first year that the

container rules are promulgated.
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Appendix B. Compliance Profile Estimation Details

B.1 Assumptions and Procedure for Converting Pesticide Volume and Weight into
Number of Refillable Containers in Use

The number of refillable containers in the agricultural market is calculated by converting the
formulated volume (in gallons) and formulated weight (in pounds) of pesticides reported in the
1996 American Crop Protection Association (ACPA) Container Survey (ACPA, 1997) into the
number of refillable containers in use. We assumed the following in order to convert pesticide
volume and weight used into the estimated number of refillable containers in use for the
agricultural market:

Assumed representative non-bulk container sizes per category (Paulson, 2002):

Liquid refillables

e 5-25 gallon plastic/steel: 15 gal;

» 26-60 gallon plastic/steel: 45 gal, based on average between common sizes of 30 and 60
gallons;

» 61-125 gallon plastic/steel: 85 gal, based on mid-point across range of sizes between 60 and
110 gallons;

»  126-250 gallon plastic: 180 gal, based on mid-point across range of sizes between 140 and
220 gallons; and

* 126-250 gallon steel: 225 gal, based on average between common sizes of 200 and 250
gallons.

Dry refillables

* <100 pound non-bulks: 75 Ibs, based on mid-point across range of sizes between 50 and 100
pounds; and

* 101-2,500 pound non-bulks: 1,100 Ibs, based on mid-point across common range of sizes
between 1,000 and 1,200 pounds.

Assumed refill rates (Paulson, 2002):

* Small and large liquid refillables are estimated to be refilled on average 2—-2.5 and 1.5-2
times annually, respectively. As a result, the refill rate for 5-25 gallon containers was 2.25
times annually and for 26250 gallon container sizes was 1.75 times annually.

* Dry non-bulk refillables are estimated to be refilled on average 1.5-2 times annually, with
1.75 used in the analysis.

* Bulk liquid and dry containers are assumed to be refilled on average 1-1.5 times annually,
with 1.25 used in the analysis.

These estimates include the assumption that not all containers are refilled to capacity.
Assumed representative bulk container sizes (Paulson, 2002):

* Liquid: 2,500 gallons; and
* Dry: 2,501 pounds.
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We used the following procedure to estimate the number of agricultural refillable containers in
use:

(7) Estimate the number of new, non-bulk containers: Divide the formulated amount in use
based on the 1996 ACPA Container Survey by the assumed average non-bulk container size
for that category and round the estimate to the nearest hundred. For example, there are an
estimated 34,700 new “5-25 gallon plastic” refillables in existence based on a formulated
volume of 519,842 gallons divided by the representative container size of 15 gallons (34,656
rounded to 34,700). New refillables are assumed to be filled initially by a pesticide registrant
at the manufacturing or formulating facility.

(8) Estimate the number of existing non-bulk containers: Refillables repackaged with
pesticide product are assumed to be refilled primarily by agricultural pesticide refillers.
Pesticide product refilled into existing refillables is assumed to pass through the bulk
containers considered in the 1996 ACPA Container Survey. Therefore, the ratio of
formulated volume (or weight) for a given container size category versus the total non-bulk
container formulated volume (or weight) was multiplied by the total liquid (or dry)
formulated volume (or weight) in use and divided by the representative container size times
the annual refill rate. For example, we estimated there are 93,200 existing “5-25 gallon
plastic” refillables in use based on the following equation:

(519,842/7,589,197)*45,923,755/(15*2.25)

(total volume in 5-25 gallon plastic category/total non-bulk volume) *
total liquid volume in use/(representative container size*refill rate)

(9) Sum the new and existing refillables for each size category: For example, the total
number of “5-25 gallon plastic” refillables in use was estimated to be 127,900 (34,700 new
plus 93,200 existing containers).

(10) Estimate the number of bulk containers: There does not appear to be an observable
increasing or decreasing trend in the formulated volume and weight of annual pesticide use
over the 1989 through 1996 ACPA Container Survey period. Therefore, no net change in the
number of bulk containers is assumed to have occurred since the 1996 survey.

The 1996 ACPA Container Survey bulk container formulated amount represents the amount
of pesticides distributed from pesticide manufacturers and formulators to retailers through
stationary bulk containers in 1996.** The method in which the pesticide is transported from
the manufacturer or formulator to the retailer (i.e., via tank car or tanker truck) is not
important to the analysis. The number of containers taken out of circulation annually is
unknown. Based on this information, we divided the 1996 bulk container formulated amount
by the representative bulk container size (2,500 gallons or 2,501 pounds) multiplied by the

%2 The 1996 APCA Container Survey defined bulk containers as containers larger than 250 gallons.
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refill rate mid-point estimate (1.25 times annually). As a result, the total estimated number of
liquid and dry bulk containers in use was 14,700 and 5,600, respectively.

The estimated numbers of liquid (>500 gallons) and dry (>4,000 pounds) retail bulk tanks (as
defined in this economic analysis) are 13,400 (12,060 plastic and 1,340 steel) and 175,
respectively. These estimates were considered reasonable by EPA and Don Paulson (2002)
and are consistent with the estimates used for the economic analysis of the containment
rule.®® Of the remaining 1,300 liquid minibulk tanks (251-500 gallons), we assume that 90
percent (or 1,170) are plastic and 10 percent (or 130) are steel. There are 5,425 dry minibulk
containers assumed in the analysis (5,600 - 175).

B.2 Number of Refillables in Use by the Pool Industry: A Separate Discussion and
Consideration

Sodium hypochlorite is an antimicrobial that is exempt from certain container requirements (see
Chapter 3). Public commenters on the 1994 proposed container rule (EPA,1994) and 1999
Supplemental Notice (EPA, 1999), including pool supply companies, industry associations, and
an antimicrobial manufacturer, specifically addressed the impact that the container regulations
would have on refillable containers currently used to distribute sodium hypochlorite for
swimming pool/spa use. It is assumed that the estimated number of refillable containers in use in
the industrial/commercial/government (I/C/G) and home and garden (H&G) markets does not
include the refillables used in the swimming pool industry. This assumption is based on the
comments received and EPA’s understanding of the source data used to derive container
estimates for the proposed container rule RIA and subsequent updates to the estimates for this
analysis.

Currently, based on comments to the 1999 Supplemental Notice submitted by relevant trade
associations (i.e., the Chlorine Institute, National Spa and Pool Institute, and Swimming Pool
Chemical Manufacturers Association), we estimate that more than 38 million gallons of sodium
hypochlorite are estimated to be distributed each year in refillable containers ranging in size from
jugs (1 and 2.5 gallons) to drums (30 and 55 gallons) to minibulks (220 and 330 gallons). The
comments also suggest that the average number of refillings and is eight. A smaller refilling rate
of four was assumed for larger containers. This refilling rate was used with the data on volume
from the comments (38 million gallons of sodium hypochlorite in use for pools in spas annually)
to arrive at the total number of containers.

% A separate economic analysis is written for the requirements for bulk containment structures. The containment
regulations apply only to stationary bulk containers at retail facilities, custom applicators, and custom blenders,
while the bulk container standards apply only to bulk containers at independent refillers.
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Appendix C. Regulation-Specific Cost Schedules

Table C-1. Undiscounted Costs * of Complying with the Residue Removal Standards for Non-Refillable Containers
Under the Current Rule ®

Establishment Year ©
3 4 5 6 7 8 9 10
Large-Small Establishments
Agricultural $2,158  $2,158  $2,158  $2,158  $2,158  $2,158  $2,158  $2,158
I/C/G $2,158  $2,158  $2,158  $2,158  $2,158  $2,158  $2,158  $2,158
Home & Garden $2,158  $2,158  $2,158  $2,158  $2,158  $2,158  $2,158  $2,158

Medium-Small Establishments

Agricultural $1,079  $1,079  $1,079 $1,079 $1,079 $1,079 $1,079  $1,079
I/C/G $1,079 $1,079 $1,079 $1,079 $1,079 $1,079 $1,079  $1,079
Home & Garden $1,079  $1,079 $1,079 $1,079  $1,079 $1,079 $1,079  $1,079

Small-Small Establishments

Agricultural $539 $539 $539 $539 $539 $539 $539 $539
IC/G $539 $539 $539 $539 $539 $539 $539 $539
Home & Garden $539 $539 $539 $539 $539 $539 $539 $539
Large Establishments

Agricultural $2,697  $2,697  $2,697  $2,697  $2,697  $2,697  $2,697  $2,697
I/C/G $2,697  $2,697  $2,697  $2,697  $2,697  $2,697  $2,697  $2,697
Home & Garden $2,697  $2,697  $2,697 $2,697  $2,697 $2.697 $2,697  $2.697
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Table C-1 (Continued). Undiscounted Costs * of Complying with the Residue Removal Standards for Non-Refillable
Containers Under the Current Rule "

Establishment Year

11 12 13 14 15 16 17 18 19 20
Large-Small Establishments
Agricultural $2,158  $2,158  $2,158  $2,158  $2,158  $2,158  $2,158  $2,158 $2,158  $2,158
I/C/G $2,158  $2,158  $2,158  $2,158  $2,158  $2,158  $2,158  $2,158 $2,158  $2,158
Home & Garden $2,158  $2,158  $2,158  $2,158  $2,158  $2,158  $2,158  $2,158 $2,158  $2,158
Medium-Small Establishments
Agricultural $1,079  $1,079 $1,079  $1,079  $1,079  $1,079  $1,079  $1,079 $1,079  $1,079
I/C/G $1,079  $1,079  $1,079  $1,079  $1,079 $1,079  $1,079  $1,079 $1,079  $1,079
Home & Garden $1,079  $1,079  $1,079  $1,079  $1,079  $1,079  $1,079  $1,079 $1,079  $1,079
Small-Small Establishments
Agricultural $539 $539 $539 $539 $539 $539 $539 $539 $539 $539
I/C/G $539 $539 $539 $539 $539 $539 $539 $539 $539 $539
Home & Garden $539 $539 $539 $539 $539 $539 $539 $539 $539 $539
Large Establishments
Agricultural $2,697  $2,697  $2.,697  $2,697  $2,697  $2,697  $2,697  $2,697 $2,697  $2.697
I/C/G $2,697  $2,697  $2,697  $2,697  $2,697  $2,697  $2,697  $2,697 $2,697  $2,697
Home & Garden $2,697  $2,697  $2,697  $2,697 $2.697  $2,697 $2,697  $2.697 $2,697  $2,697

?Costs are rounded to the nearest dollar.
® Compliance with the Residue Removal Standards involves only fixed costs.

¢ The compliance period for non-refillables is 3 years. The analysis assumes that costs are incurred beginning at the end of the third year.
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Table C-2. Undiscounted Costs * of Complying with Recordkeeping Requirements for Non-Refillable Containers Under the
Container Rule "

Establishment Year °
3 4 5 6 7 8 9 10
Large-Small Establishments
Agricultural $1,165 $117  $117  $117  $117  $117  $117 $117
I/C/G $1,165 $117  $117  $117  $117  $117  $117 $117
Home & Garden $1,165 $117  $117  $117  $117  $117  $117 $117

Medium-Small Establishments

Agricultural $1,049 $87 $87 $87 $87 $87 $87 $87
I/C/G $1,049 $87 $87 $87 $87 $87 $87 $87
Home & Garden $1,049 $87 $87 $87 $87 $87 $87 $87

Small-Small Establishments

Agricultural $699 $58 $58 $58 $58 $58 $58 $58
I/C/G $699 $58 $58 $58 $58 $58 $58 $58
Home & Garden $699 $58 $58 $58 $58 $58 $58 $58
Large Establishments

Agricultural $1,165 $117  $117  $117  $117  $117  $117 $117
I/C/G $1,165 $117  $117  $117  $117  $117  $117 $117
Home & Garden $1,165  $117  $117  $117  $117  $117  $117  $117
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Table C-2 (Continued). Undiscounted Costs * of Complying with Recordkeeping Requirements for Non-Refillable Containers
Under the Container Rule "

Establishment Year
11 12 13 14 15 16 17 18 19 20
Large-Small Establishments
Agricultural $117  $117  $117  $117  $117  $117  $117  $117 $117  $117
I/C/G $117  $117  $117  $117  $117  $117  $117  $117 $117  $117
Home & Garden $117  $117  $117 $117  $117  $117 $117  $117 $117 $117

Medium-Small Establishments

Agricultural $87 $87 $87 $87 $87 $87 $87 $87 $87 $87
I/C/G $87 $87 $87 $87 $87 $87 $87 $87 $87 $87
Home & Garden $87 $87 $87 $87 $87 $87 $87 $87 $87 $87

Small-Small Establishments

Agricultural $58 $58 $58 $58 $58 $58 $58 $58 $58 $58
I/C/G $58 $58 $58 $58 $58 $58 $58 $58 $58 $58
Home & Garden $58 $58 $58 $58 $58 $58 $58 $58 $58 $58
Large Establishments

Agricultural $117  $117  $117  $117  $117  $117  $117  $117 $117  $117
I/C/G $117  $117  $117 $117  $117  $117 $117  $117 $117 $117
Home & Garden $117  $117  $117  $117  $117  $117  $117  $117 $117  $117

*Costs are rounded to the nearest dollar.
® Compliance with the Other Administrative Requirements (recordkeeping) involves only fixed costs.
¢ The compliance period for non-refillables is 3 years. The analysis assumes that costs are incurred beginning at the end of the third year.
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Table C-3. Undiscounted Costs * of Complying with the Container Marking Standards for Refillable Containers Under the
Container Rule "

Establishment Year *
5 6 7 8 9 10
Large-Small Establishments
Agricultural $166 $27 $27 $27 $27 $27
I/C/G $15 $3 $3 $3 $3 $3
Home & Garden N/A N/A N/A N/A N/A N/A

Medium-Small Establishments

Agricultural $31 $5 $5 $5 $5 $5
I/C/G $3 $0 $0 $0 $0 $0
Home & Garden N/A N/A N/A N/A N/A N/A

Small-Small Establishments

Agricultural $7 $1 $1 $1 $1 $1
I/C/G $1 $0 $0 $0 $0 $0
Home & Garden N/A N/A N/A N/A N/A N/A
Large Establishments

Agricultural $23,231  $3,720  $3,720  $3,720  $3,720  $3,720
I/C/G $2,072 $356 $356 $356 $356 $356
Home & Garden N/A N/A N/A N/A N/A N/A
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Table C-3 (Continued). Undiscounted Costs * of Complying with the Container Marking Standards for Refillable Containers
Under the Container Rule "

Establishment Year

11 12 13 14 15 16 17 18 19 20
Large-Small Establishments
Agricultural $27 $27 $27 $27 $27 $27 $27 $27 $27 $27
I/C/G $3 $3 $3 $3 $3 $3 $3 $3 $3 $3
Home & Garden N/A N/A N/A N/A N/A N/A N/A N/A  N/A N/A
Medium-Small Establishments
Agricultural $5 $5 $5 $5 $5 $5 $5 $5 $5 $5
1/C/G $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Home & Garden N/A N/A N/A N/A N/A N/A N/A N/A  N/A N/A
Small-Small Establishments
Agricultural $1 $1 $1 $1 $1 $1 $1 $1 $1 $1
I/C/G $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Home & Garden N/A N/A N/A N/A N/A N/A N/A N/A  N/A N/A
Large Establishments
Agricultural $3,720  $3,720  $3,720  $3,720  $3,720  $3,720  $3,720  $3,720 $3,720  $3,720
I/C/G $356 $356 $356 $356 $356 $356 $356 $356  $356 $356
Home & Garden N/A N/A N/A N/A N/A N/A N/A NA  N/A N/A

*Costs are rounded to the nearest dollar.
® Compliance with the Container Marking Standards involves only variable costs.
¢ The compliance period for refillables is 5 years. The analysis assumes that costs are incurred beginning at the end of the fifth year.
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Table C-4. Undiscounted Costs * of Complying with the Standards of Openings (for Liquid-Minibulk Containers Only) for
Refillable Containers Under the Container Rule "

Establishment Year*
5 6 7 8 9 10
Large-Small Establishments
Agricultural $519 $0 $0 $0 $0 $0
I/C/G $54 $0 $0 $0 $0 $0
Home & Garden NA  NA NA NA NA NA

Medium-Small Establishments

Agricultural $96 $0 $0 $0 $0 $0
1/C/G $10 $0 $0 $0 $0 $0
Home & Garden NA NA NA NA NA NA

Small-Small Establishments

Agricultural $20 $0 $0 $0 $0 $0
I/C/G $2 $0 $0 $0 $0 $0
Home & Garden NA NA NA NA NA NA
Large Establishments

Agricultural $72,555 $0 $0 $0 $0 $0
I/C/G $7,605 $0 $0 $0 $0 $0
Home & Garden N/A° NA NA NA NA NA
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Table C-4 (Continued). Undiscounted Costs® of Complying with the Standards of Openings (for Liquid-Minibulk Containers

Only) for Refillable Containers Under the Container Rule”

Establishment Year

11 12 13 14 15 16 17 18 19 20
Large-Small Establishments
Agricultural $0 $0 $0 $0 $0 $0 $0 $O $0 %0
I/C/G $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Home & Garden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Medium-Small Establishments
Agricultural $0 $0 $0 $0 $0 $0 $0 S0 $0 %0
I/C/G $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Home & Garden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Small-Small Establishments
Agricultural $0 $0 $0 $0 $0 $0 $0 s $0 %0
I/C/G $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Home & Garden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Large Establishments
Agricultural $0 $0 $0 $0 $0 $0 $0 s $0 %0
I/C/G $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Home & Garden N/A N/A N/A N/A N/A N/A N/A  N/A N/A N/A

aCosts are rounded to the nearest dollar.

°Compliance with the Standards for Openings (for liquid minibulk containers only) involves only variable costs.

“The compliance period for refillables is 5 years. The analysis assumes that costs are incurred beginning at the end of the fifth year. The analysis also assumes

that compliant containers can be purchased at no extra cost at the end of the compliance period.
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Table C-5. Undiscounted Costs”* of Complying with the Bulk Container Standards for Refillable Containers
Under the Container Rule”

Establishment Year®
5 6 7 8 9 10
Large-Small Establishments
Agricultural $423 $0 $0 $0 $0 $0
I/C/G $1,080 $0 $0 $0 $0 $0
Home & Garden' NA NA NA NA NA NA

Medium-Small Establishments

Agricultural $78 $0 $0 $0 $0 $0

1/C/G $200 $0 $0 $0 $0 $0
d

Home & Garden NA NA NA NA NA NA

Small-Small Establishments

Agricultural $17 $0 $0 $0 $0 $0

/C/G $43 $0 $0 $0 $0 $0
d

Home & Garden N/A NA NA NA NA NA

Large Establishments

Agricultural $59,063 $0 $0 $0 $0 $0
I/C/G $150,914 $0 $0 $0 $0 $0
Home & Garden®

NA NA NA NA NA NA
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Table C-5 (Continued). Undiscounted Costs® of Complying with the Bulk Container Standards for Refillable Containers
Under the Container Rule”

Establishment Year
11 12 13 14 15 16 17 18 19 20
Large-Small Establishments
Agricultural $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
I/C/G $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
d
Home & Garden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Medium-Small Establishments
Agricultural $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
I/C/G $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
d
Home & Garden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Small-Small Establishments
Agricultural $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
I/C/G $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
d
Home & Garden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Large Establishments
Agricultural $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
I/C/G $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
d
Home & Garden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

aCosts are rounded to the nearest dollar.

°Compliance with the Bulk Container Standards involves only variable costs.

“The compliance period for refillables is 5 years. The analysis assumes that costs are incurred beginning at the end of the fifth year. The analysis also
assumes that bulk containers purchased after the five-year compliance period will be in compliance at no extra cost.

dCompliance costs for Home & Garden establishments are not applicable because the number of bulk containers in Home & Garden establishments is zero.
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Table C-6. Undiscounted Costs” of Complying with Administrative Requirements for Refillable Containers
Under the Containment Rule”

Establishment Year®
5 6 7 8 9 10
Large-Small Establishments
Agricultural $1,133 $128 $128 $128 $128 $128
I/C/G $1,133 $128 $128 $128 $128 $128
Home & Garden N/A N/A N/A N/A N/A N/A

Medium-Small Establishments

Agricultural $841 $73 $73 $73 $73 $73
I/C/G $841 $73 $73 $73 $73 $73
Home & Garden N/A N/A N/A N/A N/A N/A

Small-Small Establishments

Agricultural $550 $58 $58 $58 $58 $58
I/C/G $550 $58 $58 $58 $58 $58
Home & Garden N/A N/A N/A N/A N/A N/A
Large Establishments

Agricultural $1,133 $128 $128 $128 $128 $128
I/C/G $1,133 $128 $128 $128 $128 $128
Home & Garden N/A N/A N/A N/A N/A N/A
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Table C-6 (Continued). Undiscounted Costs® of Complying with Administrative Requirements for Refillable Containers Under

the Containment Rule”

Establishment Year

11 12 13 14 15 16 17 18 19 20
Large-Small Establishments
Agricultural $128 $128 $128 $128 $128 $128 $128 $128 $128 $128
I/C/G $128 $128 $128 $128 $128 $128 $128 $128 $128 $128
Home & Garden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Medium-Small Establishments
Agricultural $73 $73 $73 $73 $73 $73 $73 $73 $73 $73
1/C/G $73 $73 $73 $73 $73 $73 $73 $73 $73 $73
Home & Garden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Small-Small Establishments
Agricultural $58 $58 $58 $58 $58 $58 $58 $58 $58 $58
I/C/G $58 $58 $58 $58 $58 $58 $58 $58 $58 $58
Home & Garden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Large Establishments
Agricultural $128 $128 $128 $128 $128 $128 $128 $128 $128 $128
I/C/G $128 $128 $128 $128 $128 $128 $128 $128 $128 $128
Home & Garden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Costs are rounded to the nearest dollar.

®Compliance with the Other Administrative Requirements (preparing certain documents and recordkeeping) involves only

fixed costs.

“The compliance period for refillables is 5 years. The analysis assumes that costs are incurred beginning at the end of the fifth year.
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Table C-7. Undiscounted Costs* of Complying with the Labeling Requirements for All Containers Under the Container Rule”

Establishment Year*
3 4 5 6 7 8 9 10
Large-Small Establishments
Agricultural $55,485 $0 $0 $0 $0 $0 $0 $0
I/C/G $55,485 $0 $0 $0 $0 $0 $0 $0
Home & Garden $55,485 $0 $0 $0 $0 $0 $0 30

Medium-Small Establishments

Agricultural $24,968 $0 $0 $0 $0 $0 $0 $0
I/C/G $24,968 $0 $0 $0 $0 $0 $0 $0
Home & Garden $24,968 $0 $0 $0 $0 $0 $0 $0

Small-Small Establishments

Agricultural $3,185 $0 $0 $0 $0 $0 $0 $0
I/'C/G $3,185 $0 $0 $0 $0 $0 $0 $0
Home & Garden $3,185 S0 30 50 50 50 $0 50
Large Establishments

Agricultural $88,776 $0 $0 $0 $0 $0 $0 $0
I/C/G $88,776 $0 $0 $0 $0 $0 $0 $0

Home & Garden

$88,776 $0 $0 $0 $0 $0 $0 $0
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Table C-7 (Continued). Undiscounted Costs® of Complying with the Labeling Requirements for All Containers

Under the Container Rule’

Establishment Year

11 12 13 14 15 16 17 18 19 20
Large-Small Establishments
Agricultural $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
1/C/G $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Home & Garden $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Medium-Small Establishments
Agricultural $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
1/C/G $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Home & Garden $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Small-Small Establishments
Agricultural $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
1/C/G $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Home & Garden $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Large Establishments
Agricultural $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
1/C/G $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Home & Garden 50 50 50 50 50 50 50 50 50 50

*Costs are rounded to the nearest dollar.

°Compliance with the Labeling Requirements involves only fixed costs.

“The compliance period for non-refillables is 3 years. The analysis assumes that labeling costs are incurred beginning at the end of the third year. The
analysis also assumes no costs after the compliance period because existing labels will be in compliance and new labeling text will be incorporated into
the labels of new products at no additional cost.
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Appendix D. Profile of Industries Regulated by the Pesticide Container
Regulations

This appendix provides descriptive and quantitative information about the three regulated entities
estimated to be affected by the current container regulations: (1) registrants, (2) agricultural
pesticide refillers, and (3) swimming pool supply companies. Relevant details on the economic
and financial characteristics associated with all regulated entities are discussed. This information
is necessary to assess the potential impacts of regulatory compliance costs associated with the
container regulations.

Two industry sectors considered in the 1999 Supplemental Notice were pesticide formulators and
agrichemical dealers. These regulated entities correspond with pesticide registrants and
agricultural pesticide refillers, respectively, in this analysis.

Tables 3.3 and 3.4 illustrate which regulated entities are responsible for which pesticide
container regulations, and provide a brief overview showing how each of the regulated entities
identified and characterized in Chapter 3 will be affected by the container rule.

Another purpose of this appendix is to identify the small entities that are potentially affected by
the container regulations. A small entity is defined as:

* A small business as defined in the Small Business Administration (SBA) regulations at 13
CFR §121.201—the SBA defines small businesses by category of business using North
American Industry Classification System (NAICS) codes;

» A small governmental jurisdiction that is a government of a city, county, town, school
district, or special district with a population of less than 50,000; and

* Any small, not-for-profit enterprise that is independently owned and operated and is not
dominant in its field.

This economic analysis evaluates an alternative definition of small entities or businesses
potentially affected by the container regulations. As discussed by EPA in the 1999 Supplemental
Notice on Standards for Pesticide Containers and Containment (EPA, 1999), the alternative
definition disaggregates the SBA-defined small businesses into three size categories: small-small
(SS), medium-small (MS), and large-small (LS) businesses. EPA is concerned that using an
overly broad definition of small business in the economic analysis of the container regulations
may result in significant economic impacts on smaller entities that will be camouflaged when
combined with information about potential impacts on facilities that meet the SBA size standard
for small business but are not typical of a small business in that industry sector.
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D.1 Pesticide Registrants

According to §165.42, §165.92, and §165.142 of the container regulations, registrants that
distribute or sell a pesticide product in non-refillable or refillable containers, and/or distribute or
sell pesticide products to a refiller (that is not part of the same entity) for repackaging into
refillable containers, constitute a business that must comply with the standards. Pesticide active
ingredient (PAI) manufacturers may or may not be subject to the container regulations because
§165.46, §165.96, and §165.146 of the container regulations indicate that the standards do not
apply to manufacturing use products. However, many PAI manufacturers are vertically
integrated to pesticide formulating facilities through direct ownership or wholesale distribution
of PAIs to independent formulators. Also, registrants are responsible for complying with the
label requirements in 40 CFR Part 156.

Pesticide registrants are basically required to ensure that all non-refillable and refillable
containers meet the container construction and design s