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Part 1 Transmittal Letter
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American’
Chemistry
Council

February 25, 2008

John Carley

Office of Pesticide Programs

U.S. Environmental Protection Agency
One Potomac Yard

2777 South Crystal Drive

Arlington, VA 22202

Dear Mr. Carley:

The American Chemistry Council Biocides Panel Antimicrobial Exposure Assessment
Task Force II (AEATF) is pleased to provide the documents for EPA’s review and
submission to the Human Studies Review Board for discussion at the April 9-10, 2008
meeting as the following numbered volumes:

1) Antimicrobial Exposure Assessment Task Force Il (AEATF 1l) VOLUME 1:
Primary Documentation — Mopping Application Scenario and Study Protocol,
February 25, 2008;

2) Antimicrobial Exposure Assessment Task Force Il (AEATF II) VOLUME 2:
Secondary Documentation — Mopping Application Scenario and Study Protocol,
February 25, 2008;

3) Antimicrobial Exposure Assessment Task Force Il (AEATF IlI) VOLUME 3:
Primary Documentation — Wiping Application Scenarios and Study Protocol,
February 25, 2008;

4) Antimicrobial Exposure Assessment Task Force Il (AEATF II) VOLUME 4:
Secondary Documentation — Wiping Application Scenarios and Study Protocol,
February 25, 2008;

5) Antimicrobial Exposure Assessment Task Force Il (AEATF IlI) VOLUME 5:
Governing Document for a Multi-Year Antimicrobial Chemical Exposure
Monitoring Program — Interim Draft Document, February 8, 2008; and

6) Antimicrobial Exposure Assessment Task Force Il (AEATF IlI) VOLUME 6:
Standard Operating Procedures for a Multi-Year Antimicrobial Chemical
Exposure Monitoring Program, February 25, 2008.

Please note that all of the Standard Operating Procedures (SOPs) in Volume 6 are final,
signed versions. Further, a list of the complete “library” of AEATF II SOPs is provided
in this volume. Please let me know if any of the SOPs in this list, which have not been
provided in support of these submitted protocols, are of particular interest to EPA or the
HSRB, and I will provide them to you expeditiously.
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AEATF greatly appreciates the review that EPA and the HSRB had given to its
previously submitted draft protocols and related documents. In these revised versions of
the AEATF mopping and wiping application protocols, AEATF has attempted to address
all general and specific comments resulting from meetings of the HSRB, the EPA’s
Scientific Advisory Panel (SAP), the EPA Office of Pesticide Programs (OPP),
California EPA’s Department of Pesticide Regulation (DPR) and Health Canada’s Pest
Management Regulatory Agency. Finally, as the AEATF will be conducting the
mopping and wiping studies in Fresno County, CA, it has submitted the Independent
Investigational Review Board (IIRB)-approved protocols to the California EPA
(Department of Pesticide Regulation and Office of Environmental Health Hazard
Assessment) for its review and approval. I will send you the California EPA comments
soon after I have received them.

Please free to call me at 703-741-5637, if you need any clarification or additional
information.

Sincerely,

Dokl Tt

Hasmukh Shah
Manager, AEATF

cc: William Jordan, EPA, OPP
Timothy Leighton, EPA, OPP
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Part 2 40 CFR 26.1125 Checklist

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

AEATF Il VOL 1 Primary Documentation: Mopping App Scenario & Study Protocol 25Feb08

Page 7 of 193

40 CFR 26.1125 Prior submission of proposed human research for EPA review
AEATF-Il Mop Scenario/Protocol AEA02/070265: Feb 25, 2008

Any person or institution who intends to conduct or sponsor human research covered by §26.1101(a) shall, after receiving
approval from all appropriate IRBs, submit to EPA prior to initiating such research all information relevant to the proposed
research specified by §26.1115(a), and the following additional information, to the extent not already included:

research involving human subjects has been reviewed and approved by
an IRB.

Requirement Y/N Comments/Page Refs
= (1) Copies of
5 o all research proposals reviewed by the IRB, Y | V1:8-166;
= e scientific evaluations, if any, that accompanied the proposals n/a | V2:7-166; 191-325
S reviewed by the IRB,
8 e approved sample consent documents, Y | V1:172-192
> e progress reports submitted by investigators, and reports of injuries n/a
= to subjects.
2 (2) Minutes of IRB meetings . . . in sufficient detail to show
9 e attendance at the meetings; Y | V2:331-332
& e actions taken by the IRB;
S e the vote on these actions including the number of members voting
§ for, against, and abstaining;
8 e the basis for requiring changes in or disapproving research;
= e a written summary of the discussion of controverted issues and
2 their resolution.
2 (3) Records of continuing review activities. n/a
g_ (4) Copies of all correspondence between the IRB and the investigators. Y | V2:5-332
o) (5)
% o Alist of IRB members identified by name; earned degrees; Y | V2:333-335
= representative capacity; indications of experience such as board
G certifications, licenses, etc., sufficient to describe each member’s
E chief anticipated contributions to IRB deliberations;
et e any employment or other relationship between each member and Y | V2:333-335
5 the institution, for example, full-time employee, a member of
s governing panel or board, stockholder, paid or unpaid consultant.
g (6) Written procedures for the IRB in the same detail as described in Y | Separately submitted to EPA
= §26.1108(a) and §26.1108(b). under confidentiality claim
= (7) Statements of significant new findings provided to subjects, as required | n/a
< by §26.1116(b)(5).
(1) The potential risks to human subjects Y | V1:43-45
« | (2) The measures proposed to minimize risks to the human Y | V1:43-45
. g subjects;
% 2 (3) The nature and magnitude of all expected benefits of such Y | Nature V1:45-46. No
© N @ | research, and to whom they would accrue discussion of magnitude of
5| 58 benefits
=3 T | (4) Alternative means of obtaining information comparable to what Y | V142
5 % © | would be collected through the proposed research; and
T < (5) The balance of risks and benefits of the proposed research. Y | V1:46
g 12‘ §1125(b): All information for subjects and written informed consent Y | Original V2:64-74; 248-258
= © | agreements as originally provided to the IRB, and as approved by the IRB. Approved V1:172-192
> ® | §1125(c): Information about how subjects will be recruited, including any Y | V1:55-59; 106; 109-110
§ § advertisements proposed to be used.
O & | §1125(d): A description of the circumstances and methods proposed for Y | V1:56-57
L g presenting information to potential human subjects for the purpose of
2 @ | obtaining their informed consent.
= §1125(e): All correspondence between the IRB and the investigators or Y | V2:5-332
sponsors.
§1125(f): Official notification to the sponsor or investigator . . . that Y | V1:168-169
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Part 3 Mopping Application Scenario: Rationale for Study Design
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Antimicrobial Exposure Assessment
Task Force Il (AEATF 1I)

MOPPING APPLICATION SCENARIO:
RATIONALE FOR STUDY DESIGN

January 14, 2008

Page 1 of 23
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MOPPING APPLICATION SCENARIO:
RATIONALE FOR STUDY DESIGN

1. Introduction

This document summarizes the rationale for critical elements of the design of the
AEATF Il mopping application monitoring study. Mopping application represents
an exposure scenario being addressed as part of the overall AEATF Il monitoring
program.

2. Scenario Definition

A scenario is defined as a set of related tasks, pesticide formulations, equipment,
engineering controls, and worker and/or consumer practices. For the purposes
of the AEATF Il Monitoring Program, the mopping application scenario is
defined as the mop-based application of a label-specified end-use formulation
containing an antimicrobial chemical. This includes the tasks of mopping and
dirty mop bucket solution emptying. It is common in institutional settings today
that automated dispensing systems provide the applicator with ready-to-use mop
solutions, and the applicator does not mix and load the end-use mop solution in a
bucket. Therefore, the applicator’'s exposure during a single workday in these
conditions would arise only from the task of application and intermittent disposing
or emptying the dirty mop bucket solution. The distribution of daily exposures
under the “mopping” scenario would then adequately describe the handler’s daily
exposure to the antimicrobial.

In some circumstances, however, a mop applicator could also be manually
mixing and loading the mop solution, i.e., preparing the end-use dilution by
adding a concentrate to water in a bucket. In these cases, the daily exposure for
an antimicrobial handler would arise from two discrete tasks, i.e., mopping
(including dirty mop solution disposal) and mixing/loading of mop solution. These
mixing and loading tasks are not included as part of the AEATF Il mopping
application scenario. (To provide data for regulatory agencies to address the
possible addition of this task the AEATF Il will conduct separate studies of mixing
and loading via open pouring of liquids.)

The AEATF Il study restricts the mopping application scenario to professional
applicators only. This focus on professional applicators is a practical necessity,
given that consumer handlers are involved in much shorter task durations where
very low exposures are anticipated (see section 5.2 below). Such low exposures
would likely be at or below the limits of quantification/detection of the analytical
method. As a result, because of the higher range of daily amount of product
used (i.e., pounds of active ingredient handled) and longer application task
durations, professional mop applicator exposure is expected to be greater, on the
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average, than that of consumers. Further, the mop technology typically used by
professionals, i.e., string mop and bucket systems (source: Johnson Diversey),
are expected to have higher exposure potential than those often used by
consumers, e.g., sponge mops, ready-to-use mops. This higher exposure
assumption has been discussed with regulatory agencies (e.g., U.S. EPA,
California EPA) and is considered likely given the nature of applicator handling
with string and bucket mop systems, i.e., string mops have greater surface area
than ready-to-use mop heads, increasing the opportunity for dermal contact. In
addition, application using string mops involves a “figure 8" motion that creates
greater potential for inadvertent dermal contact compared to the “back and forth”
motion used with ready to use mop systems. Further, dermal exposure levels
from other ready-to-use products (e.g., hand-held pressurized aerosols) have
typically been observed to be lower than those associated products whose
application may result in more direct interaction, including mixing and loading
tasks, with the pesticide formulation (e.g., mixing, loading and application of
manual, low pressure sprayers) (EPA 1998). Exceptions to this generalization
would be ready-to-use products that may involve direct contact with end-use
formulation, e.g., direct handling of ready-to-use wipe products that are
impregnated with end-use formulation. Thus, the AEATF Il exposure data for
mopping application of antimicrobial pesticides would be ‘conservative’ (i.e.
would over-predict) if used to describe consumer application exposure.
However, it would be reasonable for regulatory agencies using the data to
assume that exposure levels for consumer applicators, when normalized for the
amount of active ingredient handled, are not greater than those for professional
applicators.

3. Existing Mopping Application Exposure Data

Since 1992 the EPA has conducted professional and consumer mixer/loader and
applicator exposure and risk assessments relying primarily on the exposure data
in PHED. PHED version 1.01 was initially released in February 1992, followed
by PHED version 1.1 in February 1995. PHED version 1.1 was described by the
Agency as an incremental improvement over the 1.01 version (Pesticides
Handlers Exposure Database, User's Guide Version 1.1, Health Canada, U.S.
Environmental Protection Agency, American Crop Protection Association,
February 1995). However, PHED does not include any data directly relevant to
mopping application methods.

In addition to PHED, another source of existing data being used by regulatory
agencies in the case of antimicrobials is that represented by an exposure
monitoring program (Popendorf et al. 1992) conducted by the Chemical
Manufacturers Association (CMA). On 4 March 1987, a Data Call-In Notice was
issued for submission of data for antimicrobial pesticide active ingredients. In
response, the CMA developed a generic biocide exposure assessment protocol
and conducted a study, Chemical Manufacturers Association Antimicrobial
Exposure Assessment Study (conducted by Dr. Wiliam Popendorf at the
University of lowa; Popendorf et al. 1992) based on the protocol. The CMA effort
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originally considered a list of 10 pesticide active ingredients. This list was
reduced to nine, considering several criteria. Exposures to seven of these nine
chemicals were assessed, as well as exposure to zinc chloride, which was used
as a surrogate tracer for a process and chemical which could not otherwise be
assessed. In total, 88 separate monitoring events (MES) were obtained for nine
different application methods (pour liquid, pump, pour solid, place solid, aerosol
spray, high pressure spray, low pressure spray, mop and wipe) to assess both
dermal and inhalation exposures.

The CMA study measured aerosol (pressurized canisters), mopping, and wiping
application exposure for the active ingredients for the active ingredients ortho
phenyl phenol (OPP) and ortho benzyl p-chlorophenol (OBPCP). The CMA
study represents the only existing data in the case of the mopping scenario.

Mopping application in the CMA study was observed in a hospital setting, in a
university building used for classes, and in an office building. All applicators
were professional janitorial staff, but the method did not vary from setting to
setting. The product was mixed with water in a portable mop bucket that the
applicator moved while mopping. Exposure potential was observed to be low
with this type of application, but mopping technique appeared to be a significant
variable across applicators. Some subjects in the CMA study splashed product
onto their legs or touched their lower legs with the mop while putting it into or
taking it out of the bucket, some allowed their bucket to touch dermal dosimeters
as they lifted and moved it, some contacted the handle or rim of the bucket with
the string-mop head and then grasped that area with their hands when moving
the bucket. Mopping application duration ranged from 21 to 66 minutes.

Based on EPA’'s review (Mostaghimi 1995), CMA's study data met some
regulatory agency requirements, but was lacking in other areas. Specific areas
in which the study complied with the procedures specified by the EPA’s dermal
and inhalation exposure guidelines included the following:

1) Most of the dermal samples had detection limits low enough to allow
accurate reporting of the sample, according to EPA guidelines.

2) Some of the field recovery data were acceptable; five chemicals had
acceptable recoveries from gloves, and two chemicals had acceptable
recoveries from air, and the results were corrected for losses in the field
using correction factors determined from the recovery data.

3) The materials used in the analyses were acceptable in most cases and
were adequate for further analysis. To assess dermal exposure, gauze
pads were used for dry residues, cotton gloves were used for assessing
exposure to hands, and placement of dermal pads was found to be
acceptable. For inhalation exposure, standard flow rates were used for air
impingers and personal sampling pumps, standard NIOSH factors were

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=




AEATF Il VOL 1 Primary Documentation: Mopping App Scenario & Study Protocol 25Feb08 Page 14 of 193

applied to respirators to estimate reduction of exposure inside the
respirators; and

4) Documentation of data collected during laboratory and field operations
was adequate based on both CMA's description of their data gathering
efforts and presentation of data provided in Appendix C of CMA’'s
Amended Report. In addition, replicate-specific notes were provided for
any unusual problems that may have contributed to error.

However, the following areas of the CMA study were found to be lacking:

1) Good laboratory practices, especially in the area of providing quality
assurance, should be followed more closely;

2) A majority of extraction efficiencies were below the minimum level
suggested in the guidelines. Perhaps more importantly, the percent field
recoveries (which represent the amount recovered after actual conditions
encountered in the study) of many of the chemicals were lower than the
minimum needed to assess exposure. Therefore, either new active
ingredients would need to be used in future studies, or methods to
increase recoveries should be employed.

3) Calibration of the air equipment resulted in most of the data being less
than detection; and

4) None of the application method/end use settings had the minimum
number of replicates (i.e., 15) recommended in EPA’s guidelines. The
limited number of replicates combined with poor recovery data severely
limits the conclusions that can be made from CMA's study. Therefore, the
EPA and other regulatory agency reviews indicated that additional data for
all application method/use setting combinations should be obtained to
make more solid conclusions about exposures in a variety of settings.

Limitations identified by EPA in the CMA's study data were also corroborated by
other reviewers. First, the California Environmental Protection Agency (CA EPA)
notes that the exposure data cannot be used as generic data for all
antimicrobials because recoveries were low, precision of the measurements were
not established, and CMA did not establish the validity of generalizing the
information among applications and end-use settings (Powell et al., 1995).
Canada also reviewed the study and made similar conclusions (Worgan and
Rozario, 1993). In summary, in order to assess potential risks from exposure to
antimicrobials, EPA has extremely limited data on which to rely. In fact, EPA has
repeatedly identified those data as inadequate.

In each of the following Re-registration Eligibility Decisions (REDSs) issued during
2005 and 2006, EPA has stated that “the risk assessment noted deficiencies in
the surrogate dermal and inhalation exposure data available from the Chemical
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Manufacturers Association (CMA) database. Therefore, the Agency is requiring
confirmatory data to support the uses assessed with the CMA exposure data
within this risk assessment.”

- PHMB. September 2005. EPA739-R-05-003
- Benzisothiazoline-3-one. September 2005. EPA739-R-05-007

- Para-Tertiary-Amylphenol, Potassium Sodium Salt. January 2005.
EPA738-R-05-001

- Azadioxabicyclooctane. September 2005. EPA739-R-05-010

- Chlorine Dioxide and Sodium Chlorite. August 2006. EPA738-R-
06-007

- Pine Oil. October 2, 2006. (publication number unavailable)

- Aliphatic Alkyl Quaternaries (DDAC). August 2006. EPA739-R-06-
008

- Alkyl Dimethyl Benzyl Ammonium Chloride (ADBAC). August
2006. EPA7389-R-06-009

The above list is not exhaustive but is intended to point out that the Agency has
clearly and repeatedly required additional exposure data for assessing risks from
occupational and residential uses of antimicrobial pesticides.

4. Goal of the AEATF Il Mopping Application Monitoring Study

The AEATF Il program, as described in the Governing Document (2007), intends
to develop a database of exposure monitoring data that can be used to support
practical regulatory decisions about future exposures for different (including
currently nonexistent) active ingredients and their associated products. The
database needs to address a variety of exposure scenarios for which no or
limited data currently exist. The mopping application scenario is an important
component of the AEATF Il program and the focus of this protocol. As noted in
the previous section, existing monitoring data for this scenario are inadequate.

The primary purpose of the mopping application monitoring study is to develop
more accurate information on worker exposures to antimicrobials. These data
will consist of dermal and inhalation exposure estimates derived from monitoring
subjects under conditions constructed to broadly represent those expected for
the future application of arbitrary antimicrobial pesticides. AEATF Il anticipates
the resulting database will contain sufficient data to support exposure
assessments for mopping application.

For the mopping application scenario (as is true for all AEATF Il scenarios) only a
small number of expensive experimentally-obtained monitoring events (MEs) are
possible. Each ME represents the exposure possible for a single future handler-
day. Although it is only a single task, mopping application still encompasses
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more handling conditions than any small number of MEs can practically include
in a single study. For example, there are many possible active ingredients (ai),
multiple amounts of active ingredient used, multiple concentrations of active
ingredient used, different volumes of product used, different workers and their
associated behaviors, and multiple environmental and other handling conditions.
All of these are expected to affect exposure to varying degrees.

In view of this limitation, a practical goal for this study is that the small sample of
mopping application MEs be biased towards increased diversity of handling
conditions. As a result, the diverse sample of MEs is expected to at least cover
the middle portion of the future exposure distribution, cover the upper portion of
the future exposure distribution, and capture the range of exposure variation that
is expected to exist. The successful use of a small sample of MEs to represent
the diversity in the target population of future ‘mopping-days’ is aided by the
following:

1. Dermal and inhalation exposure to the chemicals are considered generic
(i.e., independent of the particular active ingredient used). This generic
principle permits use of a small set of surrogate active ingredients to
predict exposure from other active ingredients;

2. The principle of proportionality of exposure to the true amount of active
ingredient contact. If a diverse amount of active ingredient handled (AaiH)
is used across MEs, then exposures measured for one level of AaiH can
be used to predict different levels of AaiH; and

3. Expert knowledge of possible handler conditions expected throughout the
scenario permits re-construction (and/or selection) of synthetic MEs that
represent a diverse set of future mopping application conditions.

5. Purposive Diversity Selection of Monitoring Events

A diversity selection approach is being used by the AEATF Il to implement the
mopping application study. In the AEATF Il approach, instances of possible
handler-day conditions under the scenario are synthetically constructed and
handler-day exposures measured using surrogate workers. These conditions
(including workers) are either purposively or randomly chosen in such a manner
that the synthetic handler-days (i.e., monitoring events, or “MES”) span the
diversity of conditions in the scenario. The ME construction approach used by
the AEATF Il achieves diversity by:

1. Using multiple sites (i.e. facilities/dates) within the study area (Fresno Co,
CA) rather than conducting all monitoring at a single site

2. Varying the levels of potential Al contact; and

3. Using different workers for each ME rather than repeated use of the same
worker.
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Diversifying these three ‘meta-characteristics’ indirectly varies many known and
unknown handling-conditions. Purposively varying other minor handling-
conditions, such as mopping surface, can further reduce homogeneity of MEs
within the same site.

The AEATF Il has determined, in consultation with the U.S. EPA, Health Canada,
and California EPA, that a purposive diversity selection (PDS) approach is
appropriate considering the regulatory purpose of the data and feasibility. A PDS
approach is one that is primarily purposive but can be coupled with random
choice elements when feasible to reduce intentional selection bias. The AEATF
Il Governing Document (2007) describes diversity and purposive diversity
selection more generally in the context of the AEATF Il Monitoring Program.

5.1. Varying ‘Sites’ and ‘Clusters’

The mopping application monitoring study will be conducted inside vacant
buildings in Fresno County, CA. This particular geographic area was selected
given its proximity to the analytical laboratory. Fresno County also contains a
moderately large metropolitan area and offers a population of over 1,000,000
persons. Consequently, there is a substantial janitorial population and a large
number of vacant commercial buildings that are potentially acceptable for
monitoring activities.

The use of a single geographic area is based on the premise that indoor janitorial
mopping tasks being performed throughout one geographical area will not differ
substantially from a similar array of tasks being performed at sites in another
geographical area. That is, the variation in exposure associated with mopping
inside of buildings throughout Fresno County, CA would not be expected to differ
substantially if we used another metropolitan area or spanned multiple cities over
the country. This premise is supported by the Popendorf et al. (1992)
antimicrobial exposure monitoring study which concluded that variability in
dermal and inhalation exposures across workers was most primarily influenced
by the application method and by implication, each individual worker’s
implementation of that application method (i.e., their work practices and
behavior), rather than the location or setting in which the application method is
performed. This implies that monitoring multiple subjects and capturing diversity
in indoor mopping conditions that might influence behavior is more important
than geographic diversity.

Geographic differences in exposure that have been observed in some
agricultural cohorts are not expected for mop applications. For example, in
harvesters, climatic conditions that influence the degree of dustiness, the rate of
dissipation of foliar pesticide residues, or the amount of perspiration may
influence exposure. Those differences cannot really be considered regional, but
rather environmental. In the case of janitorial services conducted indoors, the
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environmental conditions are constrained by heating, ventilating and air
conditioning systems that control dustiness, temperature, humidity and airflow.
Therefore, these conditions are expected to be similar throughout the country.

Limited standardization of janitorial practices is another factor that is expected to
lessen the importance of geographic area. The janitorial business is supported
by organizations (e.g., International Sanitary Supply Association; www.issa.com)
and companies (e.g., Johnson Diversey; www.johnsondiversey.com; Johnson
Diversey offers a “Power Tools” training series) that supply training and guidance
on issues such as duration of a particular job function, the types of supplies that
are required and how to use equipment and supplies most efficiently. This helps
to insure that janitorial work tasks are conducted somewhat uniformly across the
country. By examining the documentation supporting training and use of
janitorial supplies, the AEATF Il found no evidence of regional work differences.

Lastly, there is increased efficiency, convenience, and cost savings associated
with the use of a single location near the analytical laboratory. The use of
buildings located over multiple geographical locations would be especially costly.
The cost of selecting both buildings and subjects would increase at least in
proportion to the number of geographic locations due to field team logistics and
resources required. For the reasons outlines above, there would appear to be
little benefit from such an increase in cost.

Monitoring will always be conducted within vacant commercial buildings. The
purpose in conducting these studies in vacant buildings is to be free from
personal interferences with non-subjects and the potential contamination from
other sources of a commonly-used active ingredient (DDAC). It also allows the
focus to be on mopping only as opposed to the broad range of janitorial activities
a subject might engage in that could also involve the active ingredient.
Using vacant buildings also offers more potential variability in study
timing, architectural, and surface composition differences.

Each combination of facility (building or building complex) and monitoring period
(i.e. dates) is termed a ‘site’. Diversity is induced by requiring that monitoring
events occur at multiple sites over the Fresno metropolitan area. Environmental
conditions (e.g., temperature, humidity, air exchange rates) may be similar
between facilities and at different times. On the other hand, buildings and dates
might still be surrogates for other confounding factors that could cause
systematic differences in exposure. Conceivable confounding factors might be
architectural differences in room size, construction materials and configuration,
and dirtiness or organic loading levels on surfaces to be cleaned. Temporal
separation of sites reduces subtle ‘study effect’ correlations that can result when
the same research personnel, equipment, and area-wide environmental
conditions are involved.
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Obviously, between-site diversity is maximized if every ME for a scenario occurs
at a different site. However, there are practical efficiencies to be gained by
conducting multiple MEs at the same site. Consequently the mopping
study achieves a balance by using multiple sites with multiple MEs per
site. Any correlation resulting from having multiple MEs/site can be overcome,
at least partially, by also increasing within-site diversity. Thus, facilities are
preferred if they provide diverse indoor room and area configurations, e.g.,
individual offices, bathrooms, kitchen areas, hallways, dining areas, stairs.

The term cluster is defined as the set of MEs for a scenario associated with the
same building (or building complex) and span of days during which exposure
monitoring occurs. In contrast, the term site refers to the physical facility and
temporal monitoring period. As discussed in section 6 below, a total of three
sites are required for the mopping scenario. Each site will be used for a single
cluster of mopping application MEs. The set of different sites should posses the
following general characteristics:

1. Each site must be a different building (or a group of adjacent buildings).
The buildings in different sites should be of different types. For example,
an office building would be a different type than a church.

2. Monitoring activities for different sites should be schedule at least one
week apart.

3. For purposes of the mopping application study, the buildings or facilities
must be large enough and have indoor rooms/areas that provide relevant
and adequate surface areas for mopping.

A stratified random sampling approach will be used to locate acceptable facilities.
First, a list of all properties that meet the following criteria will be obtained:

e The property is listed and vacant

e The property is within Fresno County, California

e The building falls into one of three categories:
a. Office buildings
b. Retail space
c. Meeting facilities (e.g. school, church, dance hall)

These three building categories provide diversity in architecture and floor plan.
The properties within each of these three categories will be investigated
independently and in random order until a single acceptable facility is found for
each category. Facility acceptance criteria will include:

e Available for rental for only a short duration (e.g. one month) rather than
only on a long-term (e.g. year) basis.

e Functional HVAC sytem

11
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e Operating electrical service

e Minimal surface area requirement with acceptable diversity in available
surfaces (e.g., unobstructed hallways, bathrooms, stairs, empty rooms)

e Property does not require cleaning or maintenance prior to use

This procedure results in a random sample of one facility from the population of
all acceptable facilities (of each type) in Fresno County, California. Monitoring
activities are then scheduled purposively for each facility, but no closer than a
week apart.

5.2. Varying Task Duration

The second key diversity meta-parameter controlled by PDS for the mop study is
task duration. Because all MEs in the study use a single Al at the same
concentration, task duration is a surrogate for the amount of a.i. handled. This, in
turn, is a surrogate for the potential amount of a.i. contacted.

Task duration was selected given its likely relationship to the magnitude of
exposure (dermal and inhalation routes) and availability of existing data that
inform typical ranges of time duration for mopping tasks. Two key data sources
were identified in this regard:

1. Time and motion data (cleaning task durations) collected by the
International Sanitary Supply Association (ISSA; www.issa.com).

Table 1 presents estimated cleaning times for health care industry
cleaning professionals performing mopping operations (83 minutes/day).
This estimated mopping time is supported by the upper-bound time
observed in previous monitoring conducted by the Chemical
Manufacturer's Association (CMA) (Popendorf et al. 1992) at 21-66
minutes.

2. AEJV national consumer product use survey (Jacobs et al. 2006)

Mopping duration information is provided, in the case of consumer
applicators, by a proprietary national product use survey conducted by the
Antimicrobial Exposure Joint Venture. The AEJV survey represents
results from a national-scale prospective diary instrument. Eligible and
willing participants (from a “phase 1” screener who provided an EPA
registration number for at least one antimicrobial product used at least
once a month) were mailed a dairy and asked to record their antimicrobial
home care product application over a 4-week recording period.
Information collected included the date of usage occasions, product used,
product type, application site, surface area/item cleaned, whether product
was diluted, whether surface was rinsed off/wiped down, who applied the
product, and who was present during application. The completed survey

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

12




AEATF Il VOL 1 Primary Documentation: Mopping App Scenario & Study Protocol 25Feb08 Page 21 of 193

return rate was 27%, a value typical for a 4-week diary fielded via the TNS
Consumer Mail Access Panel (http://www.tns-us.com/panels/).

The AEJV survey results indicate that mopping tasks, using either ready-
to-use or other products (i.e., involving bucket dilutables and equipment
such as string and bucket mopping systems), ranged from 5 minutes or
less to an upper-bound of 60 minutes. The average cleaning event
duration involving all purpose cleaner bucket dilutables (which may involve
the use of mop equipment) and ready-to-use mop systems was 10.0 and
12.6 minutes, respectively.

For the AEATF Il mop study, practical lower and upper limits to monitoring
durations are dictated by two opposing factors. On one end is the analytical
method LOQ, and the desire to obtain actual measurements (rather than non-
detects) beneath normal work clothing. Based on information gained from
methods development and knowledge of exposure measured by Popendorf
(1992), the Ilower Ilimit of exposure monitoring duration consistent with
detectability is estimated to be 30 minutes.

At the other extreme is the maximum duration dictated by human endurance and
the estimated maximum time a person typically spends mopping. Both of these
factors point toward a maximum duration of approximately 90 minutes of near-
continuous activity. This appears to be a reasonable value with respect to
ergonomic considerations, i.e., human endurance, based upon personal
observation.

Consequently, the diversity of duration of study participant mopping activities will
range from approximately 30 to 90 minutes. This represents the range of
estimated time spent mopping floors per day by cleaning professionals in the
health care or hotel industries and consumers. This duration is estimated to
achieve detectable levels of active ingredients on dosimetry matrices.

Task duration will be varied among the Ny MEs in each cluster. This is
accomplished by partitioning the 30-90 minute range into Ny intervals of equal
size. Each of the Ny task-duration intervals will be D = 60/Ny minutes in length.
Each ME will be randomly assigned to a different task duration interval. The task
duration will only be controlled to within D minutes. (However, the exact task
duration will be recorded.) This task duration stratification process will be
repeated independently for each cluster of MEs.
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Table 1: Justification for Duration of Task and Area Treated Estimated Cleaning
Times for Healthcare- Mop/Wipe Operations®

ISSA Operation | ISSA Operation Cleaning Time
Number
117 Trash/Clean Disinfect Surfaces and Bath/Replace Supplies/Wet | 16.2

Mop Floor

Wiping Operations

69 Bathroom Shower Fixtures Damp Wipe 0.67

70 Bathroom Shower Stall, Damp Wipe 1.5

71 Bathroom Soap Dispenser, Damp Wipe 0.17

72 Bathroom Call Switch, Damp Wipe 0.05

75 Bed Frame, Damp Wipe 2.8

76 Bed Footboard, Damp Wipe Sprayer 0.25

80 Bedside Commode, Clean 0.5

81 Bedside Stand, Damp Wipe 0.92

93 Grab Rail, Damp Wipe 0.1

109 Sinks, Scrub, Damp Wipe 0.67

111 Table, Over Bed: Damp Woe [sic] (Wipe?) 0.75

102 Light, Over Bed: Damp Wipe 0.13
Total Wiping 8.51 min
Mopping Operations

259 12 min/1000 ft* (24 oz head) 3.31 minutes
Room Size

(12 ft X 20 ft= 240ft?) - Main Room, 2 bed?
(6 ft x 6 ft= 36 ft?)- bathroom

Total- 276 ft?

Mopping Time Calculation

(12 min/1000 ft?)(276 ft?)= 3.31 minutes

Total Time in Room 11.82
Mopping/Wiping

Calculations

Total minutes per | 8 hours (60 minutes)= 480 minutes
workday
Rooms Cleaned per | (480 minutes)/(16.2 minutes/room)= 29.6 or 30 rooms/day.

day 20-25 rooms per day is the likely maximum based on typical work patterns (breaks,
trips to the cleaning closet for fresh chemicals, etc.)

Total minutes spent | 25(8.51 minutes)= 212.75 minutes/day

wiping
Total minutes spent | 25(3.31)= 82.75 minutes/day
mopping
Note that the estimated time to clean a room does not include changing linens, making or disposing of mop
solutions/wipes, transit time between rooms, etc. so resulting estimates are quite conservative.

! Times obtained from ISSA; the International Sanitary Supply Association (ISSA; www.issa.com) is a trade
association of more than 4,700 member companies from over 83 countries that manufacture, market and
distribute cleaning and maintenance products, equipment and related services to hospitals and other
healthcare facilities, schools, factories, foodservice establishments, corporate complexes, commercial
businesses, and a vast array of other industrial and institutional facilities worldwide.
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5.3. Varying Surrogate Workers

The final meta-characteristic that is formally varied is the surrogate worker.
These are professional workers with experience in performing mop applications,
who are available and consent to perform these tasks at/in appropriate facilities
on the specified dates. These are referred to as surrogate workers because they
are not viewed as any sample from an existing population of workers. Rather
they are viewed simply as another component of the synthetic ME that is being
constructed to predict a single instance of a future day’s exposure to an arbitrary
antimicrobial pesticide. Each surrogate worker provides his/her unique set of
behaviors to the mopping task. Use of the same worker for all monitoring events
would over-represent a single type of behavior. As a result, diversification of
worker behavior among MEs is accomplished by simply requiring that each ME
be based on a different surrogate worker.

Surrogate workers will all be professional workers in the Fresno CA metropolitan
area. Flyers soliciting subjects are posted at all cooperating janitorial service
providers in the area. Individuals who express a desire to participate in the study
within a fixed period of time will be contacted and screened in random order.
Individuals who meet the study requirements will be recruited until the required
number of surrogate workers is obtained. Surrogate workers are randomly
assigned to MEs. As a precaution, more participants are recruited than expect to
be needed.

This process results in a simple random sample of qualifying subjects from the
volunteer pool. Note, however, that is not the same as a random sample from
the existing population of professional janitorial workers. By definition, volunteers
are self-selected and could have different characteristics than non-volunteers.
Such distinctions have no relevance in this case, however. There is no particular
need to obtain a random sample from the Fresno janitorial population. This
existing population is not the target population for the study. The MEs are
synthetic constructs that attempt to predict aspects of a future handler-day
population. It is purposive by definition. Thus, a random sample of just one ME
component (e.g. subject) from a subpopulation (e.g. Fresno County) provides no
statistical advantage. In fact, a random sample of subjects from the volunteer
pool is not the only possibility. For example, a more diverse sample of surrogate
workers from this pool could also be acceptable if a clear diversifying
characteristic were available for all workers. Lacking this, the mop application
study uses the reasonable default option of a random sample from the volunteer
pool.
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6. Sample Size Determination

Sample sizes can only be determined using statistical theory alone when either

1. There is assumed random sampling from a population and the goal is
to estimate some characteristic of that population; or

2. There is assumed randomization of experimental units to treatments
and the goal is only to compare or contrast treatments in some
manner.

Only in these two situations can statistical theory predict how increasing sample
size decreases estimation error. In other experimental situations, sample size
must be determined using one of the two ‘random’ situations above as a
reference model. The random reference model is constructed so that it reflects
the actual (non-random) situation as closely as possible. The sample size that is
appropriate for the reference model is then used for the actual study design. The
use of a random reference model is not, however, a claim that random sampling
or randomization occurs.

The mop application study constructs synthetic MEs that predict elements of the
target population of future daily exposures. The goal is to use these data to
characterize some ‘population’ aspect of the future exposure to arbitrary
antimicrobial pesticides. Hence, this study is more closely aligned with the
random sampling situation (1) above.

6.1. Reference Sampling Model

For the mop application study, random nested (or cluster) sampling is used as
the reference model for the combination of purposive and random diversity
selection actually used. This reference model assumes that:

1. Exposure normalized by the amount of active ingredient handled is
lognormally distributed with geometric standard deviation GSD.
Equivalently, the logarithm of normalized exposure is normally
distributed with standard deviation Log(GSD).

2. There are Nc clusters (i.e. sites) and Ny MEs per cluster. The total
number of MEs is, therefore, NcXNw.

3. The within cluster (i.e., within-site) correlation of log normalized
exposure is equal to ICC.

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

16




AEATF Il VOL 1 Primary Documentation: Mopping App Scenario & Study Protocol 25Feb08 Page 25 of 193

6.2. Benchmark Objective

Benchmark objectives specify accuracy goals that must be achieved within the
reference sampling model when sample size is adequate. In this study, ‘sample
size’ means the number of clusters (Nc) and the number of MEs per cluster (Ny).

For the mop application study, the benchmark objective is that sample estimates
of the arithmetic mean and 95" percentile of normalized exposure are accurate
to within 3-fold 95% of the time. Both the AEATF Il and EPA feel this benchmark
is sufficient for regulatory purposes.

6.3. Expected Variation in Normalized Exposure

Some idea of the variability of normalized exposure is necessary in order to
determine the sample size that meets the benchmark objective. In terms of the
reference nested-random sampling model, the variation structure is determined
by the geometric standard deviation (GSD) and the intra-cluster correlation (ICC).
GSD measures the total relative variation between future handler-days of
normalized exposure. The ICC describes how similar within-site exposures are
with respect to the total variation in (normalized exposure). An ICC of zero
means that MEs within the same cluster are no more similar than are MEs in
different clusters. At the other extreme, ICC=1 means that all MEs in the same
cluster have identical exposure.

As noted previously, the CMA study (Popendorf et al. 1992) provides the only
directly relevant existing data for the mopping application task. This study,
however, provides just six mop applicator monitoring events spread over three
different facilities. These data do provide a crude estimate of total relative
variation (GSD), but no reliable estimate of ICC.

An improved estimate of total relative variation can be obtained by incorporating
information from other sources. The CMA study also provided data for exposure
due to wiping applications (6 MEs) and for hand-held aerosol applications (5
MESs). In addition, PHED provides high quality normalized exposure data for 15
hand-held aerosol monitoring events collected from 15 different residential
houses. As is the case for mopping, both wiping and hand-held aerosol
application are repetitive tasks. The relative variation in normalized exposure for
repetitive activities might be expected to be driven primarily by variation in
subject behavior. If so, then these four sets of data might be expected to have
similar geometric standard deviations.

The feasibility of using the normalized dermal exposure results from these four
data sets (Table 2) together to estimate relative total variation for the mop study
was evaluated. Only dermal exposure was considered given that it was
associated with higher exposures, i.e., was found to be the primary route of
exposure in these studies. Levene’s test for equal variability (Glazer 1983)
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among groups was applied to the loge-transformed, normalized dermal exposure
values. These results are summarized in Table 3. Although the log-scale
standard deviations (SD) ranged from 0.62 to 1.61 there was no significant
difference (p > 0.05) in relative variability among the four data sets. A common-
variance ANOVA model gave a pooled log-scale SD of 1.05. The resulting
estimate of geometric standard deviation (GSD = exp{SD}) is 2.86 and used in
the determination of sample size.
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Table 2:  Source (Study)-Specific Normalized Dermal Exposure Values for
Each Monitoring Event (Unit).

Monitoring Normalized Dermal_
Source (Study) Exposure (ug / Ibs ai
Event ID
handled)

CMA (Mop)* 1 20,855
5 22,186
7 503,250
9 16,656
10 34,394
11 37,088
CMA (Wipe)® 2 4,313,916
6 1,747,115
8 1,058,688
h 61 49,252
62 471,758
z 73 2,570,922
Ll CMA (Aerosol, Hands)® 47 126,263
79 48,913
E 80 666,667
87 413,043

:‘ 90 340,909

U PHED (Aerosol, Study 521)* 521-A-1 2,180,000

o, 521-A-2 657,000

521-A-3 365,000

n 521-B-4 488,000

521-B-5 459,000
521-B-6 199,000
m 521-C-7 815,000
> 521-C-8 1,140,000
521-C-9 1,720,000
= 521-D-10 1,020,000
: 521-D-11 521,000
521-D-12 384,000
u- 521-E-13 683,000
521-E-14 617,000

m 521-E-15 410,000

d ! Monitoring events corresponded to separate individuals treating a different room (over a variety
of locations).

¢ % Monitoring events corresponded to individuals treating a different room. Rooms were spread
over multiple buildings. Two monitoring events that yielded non-detectable residues for all body

n arts were excluded.

m Monitoring events corresponded to separate individuals treating a different room. Rooms were
spread over multiple buildings. Three monitoring events that yielded non-detectable residues for
all body parts were excluded.

m- * Monitoring events corresponded to three separate evaluations of 5 individuals. Each of the 15

: monitoring events occurred in a different house.
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There are no reliable data on the magnitude of the within-cluster correlation (ICC)
in normalized exposure resulting from mopping. Much of the variation resulting
from such a repetitive task is expected to track the variation in worker behaviors
and within-facility diversity. In contrast, small variation in indoor environmental
conditions (surface types and configurations, temperature, humidity, air
exchange rate) is expected across indoor locations (e.g., hospitals, hotels,
residences) in which the monitoring events take place. This would suggest an
intra-cluster correlation (ICC) near zero. A central tendency ICC value across
many outdoor agricultural exposure scenarios, where high within-site correlation
is expected, is 0.3 (AHETF, 2007, Appendix C). This represents a likely upper-
bound for most indoor antimicrobial exposure scenarios.

Table 3: Estimates of the Variation in Total Normalized Dermal Exposure
from Existing Studies.

Standard Deviation of

Study N Loge Normalized
EXxposure
CMA (Wipe) 6 1.61
CMA (Mop) 6 1.26
CMA (Aerosol-Hands) 5 1.05
PHED (Aerosol, Study 521) 15 0.62

Common Variation Model:*
Common SD of Loge

1.05
Exposure
Common GSD of Exposure? 2.86
Common CV of Exposure® 1.42

!Assuming a separate mean for each study, but a common standard deviation on
the log scale.

>Geometric standard deviation = exp(SD)

3Coefficient of variation derived from the log-scale SD assuming a lognormal
distribution

6.4. Determination of Sample Size

A Monte Carlo simulation approach was used to determine the impact of number
of clusters (N¢) and number of MEs per cluster (Ny) on accuracy of the arithmetic
mean and 95 percentile. For each simulation 10,000 random data sets are
generated using the reference nested-random sampling model and assumed
values of the total GSD and the intracluster correlation (ICC). From each
simulated set, estimates of the arithmetic mean and 95" percentile are
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calculated. If 8 is the parameter of interest and T is the calculated estimate, then
the fold relative accuracy (fRA) is defined as:

(1) fRA=Max (T/8, 8/T)

Fold relative accuracy simply expresses how far T is from 8 in a relative sense.
The result is 10,000 random values of fRA. The empirical 95™ percentile of these
10,000 fRA values, fRAgs, is the quantity of interest. By definition, T is within
(fRAgs)-fold of B8, 95% of the time. Thus, if 3-fold accuracy is desired, fRAgs
should be (approximately) equal to 3. (Note that for simplicity, the EPA
sometimes refers to fRAgs as the ‘K-factor’.) The simulation methods are the
same as those used for the AHETF monitoring program (AHETF, 2007, Appendix
C). This simulation method and its theoretical basis is described in greater detail
in the AHETF documentation.

For a configuration of Nc=3 clusters (or sites) and Ny=6 MEs per cluster, Table 4
lists the 95% bounds on relative accuracy (‘K-factors’) obtained with GSD=2.86
and possible intra-cluster correlations (ICC) ranging between 0 and 0.3. We note
that the desired relative accuracy bound of 3 is achieved even with an ICC as
large as 0.3. Smaller, and more likely, ICCs yield better accuracy. Additional
simulations indicate that these conclusions are insensitive to moderate changes
in the assumed GSD.

Thus, a design of 3 sites and 6 MEs per site appears acceptable for the mop
application study.

Table 4:  95% Bound on Relative Accuracy (“K-Factor”) at Specified ICC
Values for 3 Clusters (Locations) and 6 Monitoring Events per

Cluster.
95™ Percentile of Fold Relative Accuracy for
Normalized Dermal Exposure
ICC (CV = 1.42, GSD = 2.86)
Arithmetic Mean 95th Percentile
0 1.9 2.1
0.1 2.1 2.4
0.2 2.3 2.6
0.3 2.5 3.0
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Part 4 Protocol: A Study for Measurement of Potential Dermal and Inhalation
Exposure During Application of a Liquid Antimicrobial Pesticide Product Using
Bucket and Mop Equipment for Cleaning Indoor Surfaces
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PROTOCOL
(Revision Date: 1/16/07)

This Protocol is the Property of the American Chemistry Council
Antimicrobial Exposure Assessment Task Force Il (AEATF 1)

Sponsor
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1.0 GENERAL INFORMATION
Study Title
A Study For Measurement of Potential Dermal and Inhalation Exposure
During Application of a Liquid Antimicrobial Pesticide Product Using Bucket

and Mop Equipment for Cleaning Indoor Surfaces

Sponsor Study No:  AEA03
GPL Study No: 070265

Objective
This study is being conducted to determine potential dermal and inhalation

exposures associated with mopping indoor surfaces with an antimicrobial
pesticide product.

Proposed Experimental Start Date: TBA
Proposed Experimental Termination Date: TBA
Proposed Final Report Issue Date: TBA

Good Laboratory Practice

This study will be conducted in compliance with the US EPA FIFRA Good
Laboratory Practice (GLP) Standards (40 CFR 160). The study will adhere
to applicable SOPs of the Antimicrobial Exposure Assessment Task Force
Il (AEATF Il) and cooperating contractors.

Applicable Guidelines

This study is based upon the U.S. Environmental Protection Agency’s
(EPA) guidance documents for dermal and inhalation exposure
measurements under Series 875: Occupational and Residential Exposure
Test Guidelines and the OECD guidelines (OECD, 1997). Data
development methods will follow the recommendations defined in these
guidelines.

Applicable Ethical Standards

This is a protocol for third-party research involving what EPA has
interpreted to be intentional exposure of human subjects to a pesticide.
The study is being conducted with the intention of submitting the resulting
data to EPA under the Federal Insecticide Fungicide and Rodenticide Act
(FIFRA). Thus the primary ethical standards applicable to this proposal are
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40CFR 26, Subparts K and L. In addition, the requirements of FIFRA
§12(a)(2)(P) for fully informed, fully voluntary consent of subjects apply,
and since the study will be conducted in California, the provisions of the
California Code of Regulations, Title 3, §6710 would apply. The protocol
will be reviewed by an Institutional Review Board (IRB).

Sponsor: American Chemistry Council
Antimicrobial Exposure Assessment Task Force I
c/o Has Shah, Ph.D.
1300 Wilson Blivd
Arlington, VA 22209
Phone: (703) 741-5637
E-Mail: has_shah@americanchemistry.com

Study Director and

Principal Investigator:  Sami Selim, Ph.D.
Golden Pacific Laboratories, LLC
4720 W. Jennifer Ave. Suite 105
Fresno, CA 93722
Phone: (559) 275-9091
E-Mail: sselim@gplabs.com

Analytical
Coordinator: Megan T. Boatwright

Phone: (559) 275-9091

E-mail: mboatwright@gplabs.com
Field
Coordinator: Tami I. Belcher

Grayson Research, LLC

211 N Main Street

Creedmoor, NC 27522

Phone: (919) 528-5508

E-mail: tbelcher@graysonresearch.com
Field Location: 3 Field Sites in Fresno County, CA
Reviewing IRB: Independent Investigational Review Board, Inc.

6738 West Sunrise Blvd. — Suite 102
Plantation, FL 33313

Phone: (877) 888-4472

Website: www.iirb.com
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2.0 INTRODUCTION AND STUDY OBJECTIVE

The Antimicrobial Exposure Assessment Task Force Il (AEATF IlI) was
formed to generate generic exposure data on a broad range of use
patterns and associated application methods, as well as post application
exposures to support registration and re-registration by its member
companies of such uses for antimicrobial ingredients. The data will be
representative of subject activities and methods used in the handling of
antimicrobial products. Determining exposure of professional janitorial
workers who customarily handle antimicrobial pesticides using methods
described in this research study will produce reliable data about the dermal
and inhalation exposure of professional workers as well as the general
population performing this task. The data generated from these studies will
be used by the EPA in assessing potential exposure and risks to users of
antimicrobial products and will be used in developing exposure
assessments and human health risk analyses.

The primary objective of this study is to monitor exposure to subjects who
mop floors with a liquid antimicrobial pesticide product. Each monitored
applicator will apply product using a single type of application equipment
(e.g., bucket and mop) and will generally involve work periods of 30 to 90
minutes.

All study participants will be adult subjects capable of and experienced in
performing the functions described in the protocol. All study subjects will
be required to provide their signed Informed Consent using a form
approved by an Institutional Review Board (IRB) prior to participation in the
study. The number of subjects monitored will be at least 18. Potential
dermal and inhalation exposure of each individual study participant will be
measured during mopping activities for a time-duration that is
representative of the use of professional antimicrobial products as well as
while emptying the mopping bucket. The test material, Sani-Care Lemon
Quat, an EPA approved product, containing didecyl dimethyl ammonium
chloride (DDAC), CAS No. 7173-51-5, and n-alkyl dimethyl benzyl
ammonium chloride (ADBAC), CAS No. 68424-85-1 will be applied at a
target rate not to exceed the maximum label-recommended rate. All
participants will be independently monitored while mopping floors utilizing
representative mopping equipment represented by buckets and string
mops. The EPA-approved label for the commercially available product to
be used in this study is provided in Appendix A. The test material will be
used in this study in accordance with the product label.

The study will be conducted in three vacant commercial buildings. Each
building will be of a different type and will be used to monitor exposure on
different dates. The duration of study participant mopping activities is
approximately 30 to 90 minutes. This represents the range of estimated
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time spent mopping floors per day by cleaning professionals in the health
care or hotel industries and consumers. This duration is estimated to
achieve detectable levels of the most abundant active ingredient on
dosimetry matrices.

Potential dermal exposure to the test substance while mopping or while
emptying the buckets will be measured externally using whole body inner
(cotton long underwear) and outer (work clothing) dosimeters, socks, hand
washes, and face/neck wipes. All monitored subjects will wear one layer of
clothing (normal outer work garments as well as shoes and socks) which
will be provided, over inner whole body cotton dosimeters. The outer work
garments will be representative of normal work clothing and consist of
cotton long pants, cotton long-sleeved shirts, and non-porous shoes. The
potential inhalation exposure for each subject will be measured by means
of a personal air sampling pump set at a typical sampling rate (2 L/minute)
and an OSHA Versatile Sampler (SKC, OVS, XAD2) tube with a glass fiber
filter. Hand exposure will be measured by washing the hands with a
solution of 50% water/50% isopropyl alcohol. Face exposure will be
measured by wiping the face with gauze moistened with 50% water/50%
isopropyl alcohol. Following exposure from mopping or from emptying the
buckets, the inner and outer dosimeters, the OVS tubes, the hand washes,
and face and neck wipes will be analyzed for residues of DDAC. The
dosimetry garments as well as shoes and socks will be provided by the
AEATF II. Subjects will be given and required to wear any Personal
Protection Equipment (PPE) specified by the product label. Sani-Care
Lemon Quat is a professional use product, and the product label specifies
the PPE requirements as protective eyewear.

3.0 RATIONALE AND OBJECTIVE OF THE STUDY

The need for the data to be generated via the proposed study has been
previously considered (AEATF, 2008a). Currently, US EPA relies upon the
results of the CMA study conducted more than 15 years ago to
characterize exposure from mopping using an antimicrobial (Popendorf et
al. 1992). That study has a total of 6 measurements of whole body
exposure at levels above the Limit of Quantification (LOQ). Analytical
methods, exposure dosimetry methods and regulatory needs have
changed significantly since that time. EPA has requested confirmatory
exposure monitoring data for a number of antimicrobial use scenarios in
Registration Eligibility Decision (RED) documents issued over the last 2
years. There appears to be no publicly available data with which to make a
credible estimate of exposure for persons using a bucket and string mop.
Thus, the rationale for conducting this study is to measure dermal and
inhalation exposure in a large enough group of typical users to adequately
estimate central tendency and variability for this use of antimicrobial
pesticides. Based upon the existing data, it appears that an outer
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dosimeter consisting of normal work clothing is necessary to capture
measurable exposure over the entire body even using an extremely
sensitive analytical method, although dosimeters under the outer clothing
will also be used. However, the primary interest is estimating dermal
exposure (the amount of antimicrobial that gets through or around the work
clothing), since that represents actual dermal exposure for most workers
and typically is the route of primary exposure.

Detailed justification for the various components of the study and study
design is described in (AEATF, 2008b). The AEATF will be using passive
dosimetry methods for measuring dermal and inhalation exposures. A
recent summary of available passive dosimetry and biomonitoring studies
conducted in the same individuals indicates that the passive dosimetry
methods proposed by AEATF Il will neither over- nor under-estimate actual
dosage (Ross et al.,, 2007). However, under certain circumstances (see
Section 10.2.3), it is possible that there will be some over-estimation bias in
the study design proposed in this protocol. Generally, from a regulatory
perspective a slight overestimation bias in estimating human exposure is
preferable to underestimation.

RATIONALE FOR USE OF HUMAN SUBJECTS

Human subjects are required in this study because they will normally be
exposed to the test material when performing their daily activities. There
are no acceptable methods or models that could be used to extrapolate
subjects’ exposure. One subject is needed for each synthetic monitoring
event. A minimum of 18 MEs are required in order to capture the expected
variation in mopping application conditions using the product and
application devices. Sufficient data is not available from other studies. The
low toxicity of the diluted test material and very low expected exposure of
subjects wearing extra dosimetry clothing and clean shoes and socks
should mean that there is little incremental risk associated with performing
this task, compared to their daily duties.

OVERSIGHT OF ETHICAL CONDUCT

To comply with regulations regarding studies involving human subjects,
written approval from the Independent Investigational Review Board (IIRB)
located in Plantation, Florida [phone number: (877) 888-4472] will be
obtained prior to study initiation.

The submission package to the IIRB includes a supplemental document
regarding the study design justification for duration of task and area treated
(AEATF, 2008), the Informed Consent Form (Appendix B), the
Experimental Subject’'s Bill of Right (Appendix C), the Subject Self-
Reporting Demographic Form (Appendix D), a copy of the product label
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(Appendix A) and test substance MSDS (Appendix E), as well as all
recruiting materials, such as flyers (Appendix F), interview scripts
(Appendix G), and an executive summary of EPA’s REDs for ADBAC and
DDAC summarizing their risk assessment conclusions (Appendix J). The
documents utilized with subjects (Appendices A, C, D, E, F, G and H) will
be available in English and Spanish. Following approval by the IRB, the
Study Protocol, approved ICF and supporting information will be submitted
to the EPA, California DPR and HSRB for approval. Recruitment of
subjects into the study will not be initiated until all approvals (EPA, HSRB,
and California DPR) have been granted.

All protocol changes (amendments and deviations) shall be reported to the
lIRB in writing by letter, fax or email. Proposed changes (amendments)
deemed necessary to eliminate apparent immediate hazards to the human
subjects may be implemented without prior IIRB approval. All other
amendments must be reviewed and approved by the IIRB prior to
implementation, or as specifically instructed by IIRB policy in this regard.
Approval will be granted in accordance with IIRB policy and procedures,
and may be granted by telephone provided it is documented in writing in
the study raw data. The I[IRB may provide expedited review of minor
changes as defined by 40 CFR Part 26.1110 at its discretion.

Unplanned changes (deviations) which occur during conduct of the study
cannot, by definition, be reviewed and approved by the IIRB prior to
implementation. Deviations will be reported in writing by letter, fax or email
as soon as possible following the change.

The Principal Investigator shall follow written instructions provided by the
IIRB for prompt reporting to the [IRB, appropriate institutional officials, and
the EPA of unanticipated problems involving risks to human subjects or
others.

The Principal Investigator shall also follow the protocol change notification
and approval policies, if any, of all other agencies or boards whose
notification and prior approval of the study was required.

6.0 BALANCE OF RISKS AND BENEFITS
6.1 Risks to the Subjects

Risks to the subjects including those resulting from both chemical
and physical hazards are discussed in this section.

The antimicrobial active ingredients DDAC and ADBAC in Sani-Care
Lemon Quat have been extensively tested in animals. They were
shown to have a low acute toxicity at label dilution rates and low
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chronic hazard profile. The toxicity profile of DDAC and ADBAC has
been reviewed in the US by the EPA and California DPR. Based on
its safety profile, DDAC and ADBAC have been approved for use in
many formulations, and are extensively used in many janitorial
products. The test material, Sani-Care Lemon Quat has also been
tested for acute effects and has been approved by the EPA. The
EPA has recently re-registered both DDAC and ADBAC and issued
REDs for both (EPA, 2006 a,b). Additionally, the safety of the test
material has been established through long term professional use of
the product. The product will be used according to its label. The
Sani-Care Lemon Quat concentrated formulation will be handled
only by researchers and the diluted material (1:64) in a ready-to-use
form will be provided to the subjects. The subjects selected to
participate in the study will be experienced in the use of janitorial
products. Any subject with known allergic reaction to quaternary
ammonium compounds will be excluded from participating. At high
concentration quats can produce dermal irritation, but this is not
commonly seen at use dilution. Significant risks associated with
either inhalation or ingestion by experienced subjects is very unlikely
and would require gross intentional mishandling by subjects. Actual
chemical risk during the study would likely be lower than during their
normal workday, due to wearing of inner dosimeter clothing. Risk
from irritation due to rubbing alcohol used on the hands and
face/neck can occur if the subjects have existing abrasions or skin
conditions that reduce barrier properties of the skin, e.g., eczema or
psoriasis. Subjects’ time of exposure will be limited to 30-90
minutes, and the time involved in performing the described activity
will not exceed the maximum normal daily activity. Subjects will be
provided regular breaks at 30 minute intervals (or less if they
request) to minimize overheating and fatigue, and each subject will
be closely observed by a study staff member. The protocol and
Informed Consent will be reviewed by an IRB prior to enrolling
subjects.

There could be some discomfort and possibly the risk of heat-
related illness associated with wearing two layers of clothing,
although the duration, close observation, and controlled temperature
in the facility should mitigate against that possibility. The 90 minute
work duration will be broken up into 10 minute intervals starting at
30 minutes. Any subject working more than 30 minutes will be given
breaks at a minimum of 30 minute intervals; however, this
represents a significant cardiovascular workout and there is a small
possibility for a cardiovascular accident. There is a small risk from
discomfort or inconvenience of wearing the air sampling device.
There could also be some risk of embarrassment from disrobing to
the subject’s underwear in the presence of a same-sex researcher.
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Females of child-bearing age may be surprised by the outcome of
the required pregnancy test.

The toxicity of the active antimicrobial ingredients in the registered
product is low. The likelihood of exposure to low levels of the DDAC
and ADBAC quats in this study is very high. The test material will
be used by experienced subjects at concentrations approved by the
EPA, resulting in low exposure during this limited time of use which
is further reduced by the extra layer of clothing worn by the subjects.
Embarrassment risk from disrobing is low because the researchers
are same-sex, and experienced. Exposure to rubbing alcohol is
uniformly high, but the low toxicity coupled with warnings to subjects
about the consequences of prior abrasions reduces risk to low
levels. The risk of discomfort from wearing the air sampling pump is
equivalent to that from wearing a portable radio, and most would
consider this negligible. The potential damage caused by release of
positive pregnancy findings is very high, but the likelihood of this
happening is quite low. Beginning with healthy subjects, the
intensive individual observation of each subject and controlled
temperature environment reduce the possibility of excessive heat or
cardiovascular stress. Combined these factors indicate that
subjects will not be at any significant health or safety risk during
study conduct or after the study is completed.

6.2 Benefits and to Whom Benefits Accrue

While there are no direct benefits to the subjects participating in this
research study, there are indirect benefits to both the volunteers and
society. Products containing antimicrobial chemicals are used
extensively in hospitals, schools, homes, etc. to control pathogenic
bacteria and viruses known to produce increased morbidity and
mortality in humans, domestic animals and pets. Measuring
exposure of workers in this research study will produce reliable data
about the dermal and inhalation exposure of workers and the
general population performing these tasks. The resulting data will
improve the completeness and accuracy of the database used by
the EPA to assess exposure to these chemicals. The ability to
accurately predict risk may allow other chemical classes of
antimicrobials to also be registered based on exposure estimates
generated from the data to be produced by this study. Results from
the study may benefit EPA and janitorial workers by reducing
uncertainty about the range of exposure experienced by consumers
and workers handling antimicrobials. Depending on how EPA uses
the data, calculated risks could be increased or decreased
compared to currently estimated chemical risk. Registrants of
antimicrobials will benefit because they will provide EPA with data
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on exposure that has been made a condition of re-registration for a
number of antimicrobials, and they may be aided in registering new
antimicrobials using the data generated from this study. Society
may benefit from continued ability to use antimicrobials that improve
the quality of life.  If individual workers request their results, they
may find that their work practice produces more or less exposure
than average, and this could be a useful learning tool.

6.3 Balance of Risk and Benefit

The benefit of maintaining and potentially adding new antimicrobials
that protect both the subjects involved in this research as well as
society (including subjects’ families) in general from microbial
diseases far outweighs any incremental risks to subjects. Mortality
and morbidity from microbial pathogens is well-documented. The
very slight risks from participation in this study are far lower than the
risk of not being able to use effective antimicrobials for lack of
information on the exposure to users.

6.4 Community Involvement

Community involvement in the context of scientific research has
been recently discussed by the U.S. Environmental Program
Agency (http://www.epa.gov/nerl/sots/SEAOES-review-draft.pdf).
While the mop exposure study is not a community-based
participatory research program, there are multiple communities that
may be affected by conduct of the study as well as by the data
generated from the mop exposure study. The community of
individuals that use a mop to clean/disinfect surfaces is enormous
and includes millions of workers and at least 100 million residents in
the U.S. alone. Government agencies such as the U.S.
Environmental Protection Agency’s Office of Pesticide Programs
(OPP), Health Canada’s Pesticide Management Regulatory Agency
(PMRA), and the California Department of Pesticide Regulation
(DPR), are involved in the review and approval of this study and
effectively serve to represent, indirectly, involvement of the broad
community of persons that use mopping equipment. The regulatory
agency role includes hosting meetings that are open to the public
regarding the proposed studies and the study results (e.g., EPA-
sponsored meetings involving the Humans Studies Review Board
(HSRB); http://www.epa.gov/OSA/hsrb/).  Review of the study
protocol by an independent investigational review board also
represents an opportunity for community involvement in the context
that members of the board are likely to also be consumers who are
familiar with cleaning procedures and equipment used for mopping.
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In contrast, there is a specific group of individuals who could be
more directly impacted by the conduct of this study. These are the
individuals in the local community that conduct business in the
building or office adjacent to the study locations. In the event the
proprietor or their customers observe people dressed in laboratory
research garments, or just an unusual amount of activity in a nearby
location that has been vacant, it may cause concern. Thus, a flyer
will be generated and distributed to the proprietors or their
employees in businesses adjacent to the study site explaining the
purpose of the study and providing individuals with phone numbers
of the principals to contact if they have any questions or want
additional information. That flyer is presented in Appendix H.

7.0 TEST SUBSTANCE

The test substance for these studies is the formulated product, LEMON
QUAT, containing didecyl dimethyl ammonium chloride (DDAC) and n-Alkyl
dimethyl benzyl ammonium chlorides (ADBAC). The quaternary
ammonium antimicrobials are commonly known as “quats”. DDAC is the
active ingredient selected for measurement, based on its stability,
abundance in the formulation, and sensitivity of its analytical method.

7.1 Test Substance Identification

Product Name: SANI-CARE LEMON QUAT
Manufacturer: Buckeye International, Inc.

EPA Registration No.: 47371-131-559

Lot Number: to be recorded in the raw data.

Active Ingredients and CAS Numbers:

Didecyl dimethyl ammonium chloride 7173-51-5
n-Alkyl dimethyl benzyl ammonium chloride 68424-85-1
Composition: 2.54% DDAC, 1.69% ADBAC
Appearance: to be recorded in the raw data

Formulation Description:  Yellow, lemon scented liquid

Stability: The stability of the active ingredient(s) in the test
substance under recommended storage conditions will be
documented before the start of the study. Generally, AEATF Il will
rely on data supplied by the product registrant that were submitted
to support the EPA registration of the test substance. An expiration
date and recommended storage conditions will be based on the
stability data to ensure the test substance strength does not change
appreciably prior to use in the study.
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GLP purity analysis (content of active ingredient in the test
substance) will be performed by the Sponsor, and a Certificate of
Analysis will be kept in the raw data file.

Retained samples from the lot of test substance used in the study
will be archived with GPL.

7.2 Justification for Use of Test Substance

LEMON QUAT is an end use product registered with the EPA for
use on smooth surfaces in indoor environments. LEMON QUAT
contains didecyl dimethyl ammonium chloride (DDAC) and n-Alkyl
dimethyl benzyl ammonium chlorides (ADBAC). DDAC was selected
as the analyte based primarily upon its abundance (3x the largest
ADBAC homologue), and on its stability, and the sensitivity of its
analytical method. The quats ADBAC and DDAC have complete
toxicology databases with low mammalian toxicity. Virtually all quat
antimicrobial products contain more than a single quat, i.e., a readily
available product containing only DDAC was not apparent.

The analytical method for DDAC on the proposed monitoring
matrices at very low concentrations has been validated (GPL, 2004).
Additionally, DDAC is a single quat (as opposed to ADBAC, the
other active ingredient in LEMON QUAT which is an homologous
series of quats) and has the requisite degree of stability under field,
storage and transit conditions. The freezer storage stability of DDAC
on the different matrices to be used in this study has been
completed showing that DDAC is stable on the different matrices
when stored in a freezer for 6 months (GPL, 2005).

The very sensitive and selective analytical method developed for the
analysis of DDAC on different study matrices will allow for the
detection and quantification of extremely low levels of active
ingredient in the collected samples. This will allow for shorter
exposure time, thus minimizing the risk to research study subjects.
Additionally, Sani-Care Lemon Quat has been deemed suitable by
the Sponsor and EPA as a surrogate compound for generating
exposure data for other antimicrobial pesticides.

7.3  Safety Precautions

A copy of the Material Safety Data Sheet and the product label will
be provided to the study team (professional observers and
researchers) and each of the subjects and included in the study file.
Label safety requirements will be explained to the subjects involved
in the study. All label-specified PPE will be provided and use
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directions will be followed by the subjects and ensured by the study
research personnel.

Heat stress signs and symptoms will be explained to the subjects. A
copy of the poster entitled “Controlling Heat Stress Made Simple” in
English and Spanish will be posted at the field site at the dressing
and mopping areas.

Subjects will be provided and will wear protective eyewear
throughout the monitoring period. At 30 minute intervals through
termination of the study, the subjects will have their hands washed
by study personnel using 50% isopropyl alcohol/water. At the end of
the study, subjects will proceed to wash their hands thoroughly with
soap and water. The Principal Investigator will examine their hands
and note any irritation to the skin at termination of each participant’s
monitoring.

7.4 Dilution of Concentrate and Calibration of Application
Equipment

The preparation of diluted solution to be loaded in the bucket will be
performed by research personnel using graduated cylinders and/or
calibrated containers appropriate for the materials handled. The
concentrate will be diluted to the final concentration per label
direction, i.e., 1:64 with tap water. Exposures resulting from mixing
and loading activities will be measured in separate studies where
more test material can be handled since it is not likely that the
analytical method will detect residues from pouring a few ounces of
the concentrate. A separate study will measure exposure for open
pouring, and results from the two studies combined to estimate total
exposure to a person doing all functions. This method is discussed
in the Governing Document. The basic rationale for this
“discretizing” of tasks is that EPA has asked for exposure estimates
of hundreds of tasks that combine exposure functions. It is not
possible to generate all of the permutations and combinations of
data from combined task studies.

Research personnel will wear protective eyewear and waterproof
gloves while preparing all diluted solutions of Sani-Care Lemon
Quat. All information necessary to reconstruct the preparation of
each batch of diluted solution, including the amount of test
substance and amount of water used, and the beginning and ending
amounts of test substance will be documented in the raw data. The
temperature of the water in each bucket will be documented at the
start and end of use of each bucket. At the Study Director’s
discretion, the amount of diluted material loaded onto the mop in a
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typical immersion/wring cycle shall be recorded and documented in
the raw data.

Study personnel will standardize methods in the study by supplying
identical brand and model string mops of similar weight to each
participant. The diluted solution (1:64) will be prepared at the study
location on the day of use and an aliquot will be taken to be
analyzed.

The amount of diluted material applied by each volunteer (either by
weight in the buckets and weight remaining, or based on
measurement of the volume of material initially in the bucket, minus
the volume remaining) and the surface area covered by each
volunteer will be documented in the raw data. Field personnel will
calculate and document the equivalent amount of concentrated test
substance applied.

A 5 ml aliquot will be collected from each batch of test solution prior
to, and after use in each monitoring event. Unused test substance
will be retained in its original container under monitored storage
conditions until the release from the study is authorized by the Study
Director. Mopping solution remaining in each bucket will be
disposed of by the subjects in accordance with Federal and State
regulations. Remaining diluted material will be disposed of by
research personnel in accordance with Federal and State
regulations.

7.5 Application Parameters

Application Equipment: String Mop and Brite® 6185 Mop
Bucket with 6127-01 Wringer

Carrier: Water

Dilution Factor: 1:64

Target Application Rate: 27 mg ai/m?

Target Application Volume: 0.2 gal/200 ft* = 41 mL/m?

Target Surface Area: 2,000 ft*to 6,000 ft

Method of Application: Mop, vinyl or hard floor

Duration: 30-90 in ~10 minute intervals

Technique: Mopping will be conducted by each participant as they
would normally work. Past observation indicates a wide variety of
application methods (Figure 8, side to side, back and forth motion),
wringing preference (thorough agitation vs. dipping prior to wringing)
and degree of wringing (single pull vs. multiple). Each subject will
not re-mop any surface during a given monitoring event (ME).
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Disposal of the mopping solution remaining in the buckets will be
conducted by each participant as they would normally do.

7.6 Rationale for the Method and Procedure of Application

The procedures described represent typical consumer and
professional worker methods of applying the test substance to
indoor floors.

7.7 Test Material Storage

The concentrated test material (Sani-Care Lemon Quat) will be
stored indoors, at room temperature. Storage will be at Golden
Pacific Laboratories. Storage conditions will be recorded.

STUDY DESIGN
8.1 Purposive Diversity Selection

A purposive diversity selection (PDS) design is used for the
mopping application study. Synthetic antimicrobial handler-days,
called monitoring events (MEs), are designed to capture diversity of
the future mopping-conditions expected when professional workers
apply an arbitrary antimicrobial by mopping. Diversity is achieved
by purposively varying three meta-characteristics that are known to
directly or indirectly influence exposure: (1) facility/date, (2) amount
of active ingredient handled, and (3) worker. Three different sites
(i.e., a facility and range of monitoring dates) are first selected. A
cluster of six monitoring events are planned within each site. The
MEs within each site have different amounts of Al handled and
utilize different workers. AEATF’s supporting document regarding
the study design of the mopping application scenario (AEATF,
2008b) provides a detailed discussion of the rationale for each
component of the PDS design.

8.2 Site Selection

Three experimental sites will be selected randomly from among
acceptable experimental sites in Fresno County, CA. First, a real
estate broker will be recruited to provide the Field Coordinator with a
list of properties that meet the following criteria:

1) the property is within Fresno County;
2) the property is listed and vacant;

3) the building type is an office, retail space, or a meeting facility
(school, church, dance hall). These three types provide the
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desired architectural diversity.

Next, the properties that meet the above criteria will be placed on
one of three lists, depending on the building type. The properties on
each building-type list are then randomly ordered. The Field
Coordinator or designee will then start with the first (randomly
ordered) property on each building-type list and determine its
acceptability using additional functional or site-specific qualifying
characteristics including:

e A minimal surface area of 10,000 square feet. This amount of
available surface area is adequate for conducting MEs for
mop application as well as wiping application (i.e, it provides
the opportunity for AEATF |l to also conduct a similar “wiping
application” study using the same buildings as mop
application study).

e Acceptable diversity in available surfaces (e.g., unobstructed
hallways, bathrooms, stairs, empty rooms, countertops);

e A functional HVAC system;
e The electric service is operating; and,

e The property does not require maintenance prior to use.

The first acceptable property in each of the three building-type
categories will be “reserved” with the necessary deposit and paper
work. Secondary choices of acceptable properties in each category
will also be identified (in random order) but not reserved. If for some
reason, one of the selected properties becomes unavailable,
unacceptable, or otherwise lost an alternate property in that same
category can then be readily selected.

Each site is a single vacant building (or, possibly, a group of
adjacent buildings) and a particular range of monitoring dates. One
mopping scenario of six MEs each are planned at each site
(although as many as eight MEs/scenario per cluster are possible).
Monitoring activities for different clusters should be conducted on
different days, e.g., separated by several days to one week, as
practical, given cluster/site availability constraints and cost
considerations.

For purposes of the mop application studies, buildings or facilities
must be large enough and have indoor rooms/areas that provide
relevant and adequate surface areas for mopping such that subjects
will not be in each other's way and no area will be cleaned more
than once per day by any subject. Structural variability in surfaces
to be mopped is preferred. Thus, buildings are preferred if they
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provide diverse indoor room sizes and area configurations, e.g.,
individual offices, bathrooms, kitchen areas, hallways, dining areas,
and stairs.

8.3  Amount of Active Ingredient Handled

In this study all MEs will use the same substance, i.e., Sani-Care
Lemon Quat. All subjects will use a string mop and bucket and will
use the same 1:64 dilution from concentrate. This is the minimum
dilution (i.e., maximum concentration) allowed by label. Based on
prior experience, any greater dilution will very likely produce a high
frequency of non-detects, especially at the shortest interval.

Because the concentration of active ingredient is the same for all
MEs, the amount of active ingredient handled (AaiH) is varied by
using MEs with different mopping durations. Mopping duration will
range between 30 and 90 minutes. This interval is partitioned into
six mopping duration strata as follows:

30 minutes to less than 40 minutes
40 minutes to less than 50 minutes
50 minutes to less than 60 minutes
60 minutes to less than 70 minutes
70 minutes to less than 80 minutes
80 minutes to 90 minutes

Tmoow>

At each site, a single ME is targeted for each stratum (see possible
exceptions in 8.4 below). As long as the subject is within the
correct stratum, it is unnecessary to control the duration more
precisely. However, the subject’s actual mopping duration will be
recorded to the nearest minute.

8.4  Assignment of Surrogate Workers to Sites and MEs

As described in AEATF’s rationale for the study design of the
mopping application scenario (AEATF, 2008b), , the necessary
sample size for this study is Ny=6 monitoring events in each of
Nc=3 clusters (i.e., sites). As described in Section 9 below, 24
subjects are recruited randomly from the pool of qualifying
volunteers. These 24 subjects are randomly divided into three
groups of eight subjects each. The three groups of subjects are
then allocated to the three sites. This allocation provides an
additional two subjects per site beyond the six MEs needed if all
workers are able to complete their assigned mopping tasks.
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The eight subjects in each site are ordered randomly. The first
subject is then assigned to the ME in the longest mopping duration
stratum (i.e., stratum F, 80-90 minutes). No other assignments of
subjects to MEs are made until the subject completes the monitoring
task in this stratum. When the ME is complete, the next subject in
order is assigned to the next longest stratum (E, 70-80 minutes). As
long as each subject achieves the target mopping duration, the
process is continued down to the shortest duration stratum (A, 30-40
minutes) and six MEs have been obtained, one for each of the six
strata. If this process proceeds as expected, the last two subjects
are never used for MEs.

It is conceivable that, due to fatigue or other difficulty, a subject
might be unable to complete the mopping task for the assigned
duration. If this should occur the ME can still be used provided the
completed duration falls within one of the other (shorter) duration
strata. If the subject’s duration was less than 30 minutes, however,
then this ME is terminated, and the monitoring media will not be
analyzed. Regardless, the next subject in (random) sequence will
be assigned to an ME for the uncompleted (longer) mopping
duration stratum. This process will be continued until there is at
least one ME in all six monitoring duration strata or until all eight
subjects have been assigned, whichever occurs first. If such
difficulties do occur, then it is possible that some longer-duration
strata will not be monitored and that some shorter-duration strata
will have more than a single ME. A consistent failure to complete
longer-duration mopping would be an indication that such durations
are inappropriate and/or unlikely to occur in practice.

8.5 Selection of Within-Site Environmental Conditions

As noted previously test facilities are selected that provide diverse
indoor room sizes, surfaces, and area configurations. Conditions of
the surfaces to be mopped will also depend on a number of factors
including when they were last cleaned, type of HVAC system in the
building, and degree of human traffic in the area. This permits each
cluster of MEs to span a wide range of mopping conditions. Every
attempt is made to insure that different MEs have covered different
within-facility environmental conditions and that no two MEs utilize
the same areas of the facility on the same day.

Exposure monitoring will be conducted under typical indoor lighting,
temperature, humidity and air exchange. Light levels, air
temperature, and humidity throughout the study will be documented
at each location in the raw data. Measurements will be made at a
minimum of 10 minute intervals throughout the course of data
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collection. All reasonable efforts will be made to characterize and
document the airflow and exchange rate during the study period.
The location, architecture, surface composition, dirtiness, and type
of HVAC system will be recorded.

SUBJECTS USED IN MONITORING EVENTS

Twenty-four subjects are required for this study. This includes the planned
18 surrogate workers needed for the design (i.e., three sites and six
workers per site). The additional six subjects are included as insurance
against subject withdrawal or other failure to complete the assigned
mopping tasks.

9.1 Subject Recruitment
9.1.1 Population Base

Adult subjects will be recruited from the janitorial/cleaning
service population of Fresno County. The most-recent US
Census indicates that 40% of the population in Fresno, CA
metropolitan area is Hispanic. The proportion of Hispanics in
service industries, e.g., janitorial services, may be even
higher than the general population. Therefore, to adequately
represent the ethnic diversity in the Fresno area, recruitment
materials and all interactions with potential subjects will be
conducted in both English and Spanish.

9.1.2 Recruitment of Surrogate Workers

Janitorial services located in Fresno County and providing
professional cleaning services for commercial buildings in the
Fresno County, CA area will be contacted and asked to post
flyers soliciting study subjects independently from the
janitorial service. The list of janitorial service providers will be
compiled from telephone directories, Chamber of Commerce,
and additional information supplied by service providers
themselves. The initial contact with service providers will
determine language preference (English and/or Spanish) for
the flyers. The employer script shown in Appendix G will be
used to call janitorial services to see if they would be willing
to post a flyer (Appendix F).

Those janitorial service managers expressing a willingness to
post the flyers will be invited to a meeting (one in the
Northern portion of Fresno County and another in the
Southern portion of the County). At this meeting, the
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managers will be provided with the flyer and the informed
consent form. One purpose of these meetings will be to
determine if the Spanish translations seems intelligible to the
particular dialects that may be represented in the County.
Additionally, the managers will be shown the monitoring
equipment (long johns, air monitors and wash/wipes) to
educate them about the monitoring process.  Another
purpose will be to impress upon the managers the need to
remain neutral (un-coercive) in their interactions with
employees regarding study participation. Also, the meeting
may provide an opportunity to hear from organized labor, if
any of the shops represented are unionized. Finally, this
meeting may present the opportunity with a show of hands to
estimate the approximate number of employees (1-5, 6-20,
20+) that a particular employer represents.

To avoid the potential for coercion, subjects will not be
recruited directly through contract janitorial service
companies. Flyers will direct interested workers to contact
the study Field Coordinator or Spanish-speaking coordinator
directly. Individuals contacting the study representative and
expressing an interest in participating in the study will be
placed on a primary call-in list. Individuals will be added to
this list for a period of four weeks. After this period of time,
the primary call-in list will be closed to new volunteers.
However, any subsequent call-ins will be added to a
secondary list that is kept in case an insufficient number of
participants can be obtained from the primary list.

All names on the primary call-in list will be randomized and
individuals will be contacted in random order to schedule
individual meetings with the Principal Investigator. Interested
potential subjects will be asked to come to the laboratory
facility and to bring a driver license or State photo
identification following the script in Appendix G.

Interested volunteers will be screened and enrolled into the
study based on one-on-one conversation held at the office of
the Principal Investigator. The recruitment process will
terminate when 24 subjects have been recruited for the
study. If the entire primary call-in list has been exhausted
and fewer than 24 subjects have been recruited, the
secondary call-in list can be randomized and these
individuals contacted for screening and possible recruitment.
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A Spanish translator will be available at recruitment meetings
to ensure communication with anyone preferring Spanish
over English. The Principal Investigator will share information
on the study design with interested participants, and provide
them with copies of the IRB approved Informed Consent
Form (Appendix B) and answer their questions. The Principal
Investigator will describe the study to the individual in great
detail and encourage each potential subject to ask questions
and request clarification at any time during this process as
well as in all activities that follow. The Principal Investigator
will provide each potential subject with a copy of the product
label (Appendix A) and MSDS (Appendix E) and answer any
questions regarding the product to be tested. The Principal
Investigator will go over the Inclusion and Exclusion Criteria
(see 9.1.3 below) for the study and answer any questions that
the potential subjects have. They will be provided with copies
of the Informed Consent Form (Appendix B), the Subject Self-
Reporting Demographic Form (Appendix D) and the State of
California Department of Pesticide Regulation “Experimental
Subject’s Bill of Rights” (Appendix C) and encouraged to
take them home with them to discuss with family and friends.
The Principal Investigator will explain to potential subjects
wishing to remain in consideration that they may withdraw
from the research study at any time without penalty to their
compensation. The Principal Investigator will then read the
“‘Experimental Subject's Bill of Rights” to the potential
subjects. The amount and form of compensation, the
potential risks and discomforts and treatment and
compensation for injury will be more fully explained and
potential subjects encouraged to ask questions. If the
potential subjects do not have any questions and are
interested in participating in this research study, they will then
be asked to sign the Informed Consent Form and then fill out
the Subject Self-Reporting Demographic Form.

The Principal Investigator will check the potential subject’s
driver license or state-issued identification card to verify
identity as required by California DPR, and review the
package of information provided for completeness against the
protocol’s inclusion/exclusion criteria.

The Principal Investigator will retain the final right to refuse
participation to any potential subject; however, following
signing the informed consent form, any subject not actually
monitored will be given the minimum compensation.
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For female potential subjects, final eligibility for participation
in the study will be determined on each study day following a
pregnancy test.

9.1.3 Inclusion/Exclusion Criteria

Not all volunteers are eligible for participation in this study.
The subjects will be asked to fill out a demographic
questionnaire the results of which will be used to determine
eligibility. In addition, the actual participation of female
subjects will be conditional on the results of a pregnancy test
taken on the day of scheduled monitoring.
Inclusion Criteria

e Males or females, 18 to 65 years of age

e Ingood health

e Willingness to sign the Informed Consent Form and
Subject Self Reporting Demographic Form

e Speak and read English or Spanish
e Reside within Fresno County, California

e Have experience working in janitorial services

Exclusion Criteria

e Skin conditions on the surface of the hands or
face/neck (e.g., psoriasis, eczema, cuts or abrasions)

e Pregnancy, as shown by a urine pregnancy test
e Lactation

e Allergies to household chemical-based products,
soaps or isopropyl alcohol

e Declines to sign the Informed Consent Form or the
Subject Self Reporting Demographic Form

e Does not read and understand English or Spanish
e Isless than 18 or more than 65 years old
e Is notin good health

e Severe respiratory disorders (e.g., moderate or severe
asthma, emphysema)
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e Cardiovascular disease (e.qg., history of myocardial
infarcts, stroke, congestive heart failure or uncontrolled
high blood pressure)

e Is an employee of Golden Pacific Laboratories or
Grayson Research, or is related by blood or marriage
to personnel in either company.

9.2 Subject Identification Sequence Number (SISN)

Subjects enrolled into this study will be initially identified by the first
and last name printed on the Informed Consent Form. Because the
recruitment order was randomized, the final list of 24 enrolled
subjects remains in random order. Each subject will then be
assigned a unique study identification sequence number (SISN).
The first sequential group of eight SISNs will be assigned to the first
monitoring site, the second sequential group of eight will be
assigned the second site, and the third sequential group of eight will
be assigned to the third site.

Individual data, excluding the subject’s name and address, will be
entered in Golden Pacific Laboratories’ computer data base by
SISN. All subjects’ names and personal identifiers provided will be
kept confidential to ensure their privacy.

Records relating individual names to their SISN will be retained
separately from the study file in an area clearly marked
“CONFIDENTIAL”. Golden Pacific Laboratories will retain subject’s
records indefinitely. Subjects may obtain copies of their own
records from the Principal Investigator on request.

9.3 Compensation

Individuals that are not tested including anyone signing the informed
consent form but not subsequently being monitored will be
compensated for their time and inconvenience at the rate of $50 per
day. This does not include those that meet with Pl to discuss the
study but do not volunteer. Subjects participating in a monitoring
event (ME) will be compensated at $100 for the single day that they
are monitored. The values for compensation are based roughly on
a day’s wage of $100 and represents potential lost time from
secondary sources of employment, travel time and incidental
expenses incurred in study participation. Compensation will be in
the form of cash (U.S. currency) at the completion of participation.
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9.4  Stop Criteria and Medical Management

It is not expected that test subjects will experience any adverse
effects from participation in this study. In the unlikely event adverse
effects are experienced, they will likely be related to skin reactions
during or following the study, or heat stress during the study. The
Principal Investigator will discuss the symptoms of heat stress and
skin reactions with the subjects prior to participation in the study.
Subjects will be instructed to inform the Principal Investigator or
research staff immediately if they feel ill, suffer a skin reaction or
experience any other unanticipated adverse effects they feel may be
related to the study during or following conduct of the study.

If a subject reports an adverse skin reaction during the work period,
they will be asked to immediately stop working. Research staff will
then assist the subject in gently washing exposed skin with clean
water and mild soap. After drying the area with a clean towel, the
Principal Investigator will be contacted for further instructions.

The extra layer of clothing worn by subjects may increase the risk of
heat-related illness. To minimize the possibility of heat stress, the
study will be conducted indoors in an environment where the heat
index (HI) is expected to be less than 85. Research personnel shall
monitor the heat index, and stop subjects’ work if the heat index
exceeds 95. The SOP AEATF 11.B describes the procedure for
identification and control of heat stress. The poster “Controlling
Heat Stress Made Simple” will be posted at the field site.

In brief, researchers will observe subjects for possible signs of early
heat illness such as fatigue, dizziness, irritability, or decreased
concentration, especially if the worker has been working for a while.
If these symptoms are observed, the subjects will be asked whether
they would like to rest for a moment. If they answer affirmatively,
they will stop working, be given their choice of water or a sports
drink, and the Principal Investigator will be immediately contacted
for further medical management instructions. If they answer
negatively, they will be permitted to continue working, and frequently
thereafter asked whether they would like to rest for a moment. Any
affirmative answer will be handled as described above.

If subjects develop visible signs or report symptoms of distress such
as pronounced fatigue, headache, cramps, feeling faint, increased
pulse, muscle spasms, heavy sweating (or dry skin if previously
sweating), extreme thirst, or rapid breathing, the subjects will be
asked to stop working immediately, and given their choice of water
or a sports drink. The Principal Investigator will immediately be

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

(Revision Date: 1/16/07)




AEATE I L 1 Primary Documentation: Mopping Ap| Scen | Study Protocol 25Feb08 Page 61 of 193
AEATE 11 Project 15 AEAGE O e 78265 Y PSronarty of AEATF Il Page 29 Of 134

contacted for further medical management instructions. If the
worker’s condition appears to be serious, a member of the study
team will call 911 and allow emergency medical personnel to
respond and treat the subject.

Study personnel will be instructed to inform the Principal Investigator
immediately of any skin reactions, heat stress, or other
unanticipated adverse effects observed or reported during conduct
of the study. The medical management procedures set forth in
AEATF SOP # AEATF 11.C will be implemented for any instance
where the subject’s work is halted for medical reasons (other than
solely because of a heat stress index above 95), and for any post-
study reports of illness, skin reactions or other unanticipated
adverse effects. If two or more subjects withdraw or are withdrawn
from the study for the same medical reasons, the study will be
suspended until the cause of the withdrawal is fully investigated and
determined. If two or more subjects develop an adverse skin
reaction after they leave the study site, all subjects will be contacted
by the Principal Investigator to determine whether further medical
management is appropriate.

The Principal Investigator will maintain a record of adverse health
observations and reports, and follow Sponsor, [IRB, EPA and
California DPR policies for medical event reporting. Sufficient
personnel will be present at the study site to maintain an appropriate
level of technical support, scientific supervision and observations
relevant to the safety of test subjects.

10.0 STUDY PROCEDURES

Participation in the study will take about 4 to 6 hours each day, for multiple
days. On a day of the study, a subject will change into inner and outer
dosimetry clothing and new socks and shoes, and get fitted with an air
sampling pump and sampling train. Subjects will then be asked to mop
floor surfaces with a dilute solution of Sani-Care Lemon Quat for 30 to 90
minutes. Face wipes and hand washes will be taken at the end of mopping
Subjects will then remove the dosimetry clothing with aid of the research
team and change into another set of new inner and outer dosimeter
clothing, but wear the same shoes and socks, and be asked to empty the
buckets containing the remaining mopping solution. Finally, the subjects
will remove the second set of dosimetry clothing with the aid of a research
team and change back into subjects’ own clothes. Following is the
sequence of events.

1. On the day of the study, subjects will go to the study location at the
time subjects have been told, and meet the researchers.
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2. If a subject is female and less than 50 years old, she will be taken to
a private area and asked to take a urine pregnancy test using an
over-the-counter pregnancy test kit. After the subject has taken the
pregnancy test she will be asked if she still wants to participate in
the study. If she declines, she will be paid for her inconvenience and
will be free to go. If she wants to continue, a female member of the
research team familiar with interpretation of the test will confirm the
results of the pregnancy test. All results of the pregnancy test will
be kept in confidence, they will not be recorded, and they will be
discussed only with subjects.

3. The principal investigator and the research team will review with the
subjects their role in the study, and subjects will have a chance to
ask additional questions. Subjects will be reminded that they may
withdraw at any time before or after the study begins, and that there
will be no penalty of any kind to subjects if they decide to withdraw
from the study.

4. When the subjects are ready, the subject will be directed to a mobile
field unit containing the dressing area, field equipment and supplies.
The mobile field unit is a 36 foot enclosed trailer containing one 8 ft
x 10 ft room at the rear of the trailer, and one 26 x 8 ft room at the
front of the trailer. Each room is accessed from a separate exterior
door. The subject and one same sex researcher will enter the rear
compartment where the subject will be assisted in removing his/her
street clothing and donning the study dosimeters and air sampling
pump. Subjects will remove their street clothes down to their
underwear, and then put on cotton long underwear (long johns),
followed by a long sleeved cotton shirt, long cotton pants, and cotton
socks and shoes. All clothing articles, including shoes, will be new
and provided to subjects by the research team. Care will be taken
to provide clothing of adequate fit. The inner dosimeter arm and
pant cuffs should not extend beyond the outer dosimeter cuffs
(wrists and ankles). Cut the large excess off the inner dosimeter
pant legs and arms at the wrists so the inner dosimeter will not
come out from underneath the outer dosimeter during the
performance of the mopping activity. The outer dosimeter pant cuffs
may be cut for proper fit. If cutting is necessary, cut the pants at a
length so the cuffs do not drag on the floor nor will the worker’s
socks or inner dosimeter leg be exposed due to a short length. The
outer dosimeter pants will not be tucked into the boots/shoes. The
outer dosimeter shirt will be tucked into the pants during the
mopping activity. A secured locker or similar storage area will be
provided for the subjects personal belongings during study
participation. Study supplies, including dosimeters of various sizes
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will be available in the rear compartment to expedite the process
and maintain the subject’s privacy. The rear compartment is an air
conditioned and heated space, with lighting, seating and work
surfaces appropriate for the study activities. In the event the mobile
field unit is unexpectedly not available, a separate dressing area
with the same functionality, security and privacy will be provided.

5. Subjects will be given safety glasses, and must wear them while
mopping the surfaces and emptying the buckets.

6. Before the test begins, subjects will wash their hands and face with
Ivory soap and water, and dry them thoroughly using paper towels.

7. An air sampling pump will be attached on a belt around subjects
waist, and a flexible tubing with an air sampling tube will be
connected from the air pump to subjects shirt collar. Full body front
and back photographs will be taken at this time.

8. The air pump will be turned on, and subjects will put on their safety
glasses. Subjects will be provided a bucket containing the already
diluted SANI-CARE LEMON QUAT solution and a string mop, and
asked to start mopping the way they normally do on the job. A
researcher will observe each subject as they work, recording how
long subjects work and how much surface area they mop, and a
designated photographer will take pictures or video.

9. Subjects will be provided with a new diluted test substance-filled
bucket every 15 minutes or as necessary or requested by the
participant, whichever is shorter. Used equipment will be saved and
counted for each subject. This information will be documented in the
raw data. The time spent mopping with each bucket, as well as the
total time spent mopping will be documented for each volunteer. The
floor surface area will be marked in such a way as to provide some
measure of how much surface area is mopped with all buckets of
diluted mop solution used by a subject.

10.  After subjects have been mopping for 30 minutes, the researcher
will rinse subjects’ hands with a solution of 50% IPA and water, and
save the rinse solution for analysis. Subjects will then have a 10-
minute rest period. Subjects will not be permitted to smoke during
this rest period, but may eat (but must wash their hands with Ivory
soap and water before resuming work) and are encouraged to drink
lots of fluids. A face wipe will not be collected before eating.
Subjects can rest more frequently upon request. Depending on
which group subjects are assigned to they may be asked to continue
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mopping for up to 2 more 30 minute periods of mopping for a total of
90 minutes, each followed by a 10 minute break.

11. At conclusion of the mopping period, the subject will return to the
rear compartment of the trailer with a same sex researcher.
Research personnel will wear disposable gloves when handling
personal protective equipment (PPE) and exposure samples.
Gloves will be changed after handling PPE and between collection
of each sample type. Plastic sheeting will be used on seating
surfaces, and paper sheeting used on counter and floor surfaces at
conclusion of each monitoring period to minimize transfer of any
residues to clean surfaces. The compartment will be cleaned with
cleaning agents appropriate for the study between subjects.

Samples will be collected in this order as described in SOP AEATF
[I-10E to minimize cross contamination:

a. The air sampling pump and the sampling tube will be removed
and saved for analysis.

b. The researcher will rinse subjects’ hands with a solution of 50%
IPA and water for the last time, and save the rinse solution.

c. The researcher will wipe subjects face and neck with 50%
IPA/water - moistened pads, and save the pads for analysis.

d. The researcher will help subjects take off the outer shirt and
pants, and will save each garment for analysis.

e. The researchers will help the subject remove shoes and will save
the socks.

f. The researcher will help subjects take off the long underwear,
and will save it for analysis.

12.  Subjects will be assisted in donning a new set of study dosimeters
and air sampling pump as described in Section 4. Subjects will be
asked to empty the buckets containing the remaining dirty diluted
SANI-CARE LEMON QUAT solution.

13.  The subjects will return to the rear compartment of the trailer with a
same sex researcher and the samples will be collected as described
in Point 11. When all samples have been collected, subjects will
dress again in their street clothes.
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14.  The principal investigator will check subjects’ hands and face before
they leave for redness or other signs of irritation. They will be paid
for their time and inconvenience in cash, and will be free to go.

10.1 Preparation of Study Subjects for Exposure Monitoring

SOP’s of the AEATF Il and cooperating contractors will be used to
prepare subjects for exposure monitoring. A brief explanation of the
activities follows.

10.1.1 Inner and Outer Dosimeters

Subjects will be taken to a clean private room by same sex
study personnel and given the proper size inner and outer
dosimeters. If fit is not adequate, other size dosimetry
clothing will be available to afford best fit.

The subjects will be asked to remove their street clothes
down to their underwear and wear the outer dosimeter on top
of the inner dosimeter. The inner dosimeter will consist of
100% cotton long underwear (long johns) provided by AEATF
Il. The outer garments (long pants and long-sleeved shirts)
will be cotton provided by the AEATF Il and will be analyzed
for DDAC. The inner dosimeter is designed to capture test
substance that would normally contact the subject’s skin and
will act as a collection medium that will also be analyzed.
The inner dosimeter will be kept slightly shorter than the outer
dosimeter on the arms and legs, either by fit or by trimming to
fit to avoid contamination. Both dosimeters will be worn
throughout the period of monitoring and removed at the end
of the work period, with the assistance of a same-sex
member of the monitoring team.

10.1.2 Socks

The socks will consist of 100% cotton socks provided by
AEATF Il. Two sets of socks will be worn. The inner cotton
socks are designed to capture test substance that would
normally contact the subject’s skin and will act as a collection
medium. Both sets of socks will be analyzed. The inner socks
will be kept slightly shorter than the outer socks, either by fit
or by trimming to fit and to avoid contamination. Both socks
will be worn throughout the period of monitoring and removed
at the end of exposure period with the assistance of a same
sex member of the monitoring team.
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10.1.3 Air Sampling Tubes

Suitable low-volume personal air-sampling pumps and an
OVS tube with glass filter and XAD2 sorbent will be used.
The air flow of the pump will be calibrated to a nominal
sample flow rate of approximately 2 L/min. This information
will be recorded in the raw data records.

Before the work commences, the sampling pump will be
attached to a belt around the waist of the subject to be
monitored. Tygon® tubing (or equivalent) attached to the inlet
valve of the pump will be placed over the shoulder of the
subject and attached to the air-sampling tube. A clip will be
used to attach the tube to the collar of the subject, thus
positioning it in the breathing zone of the subject. The inlet of
the air-sampling tube will be facing downward, similar to the
nasal passage of a subject.

10.1.4 Hand/Face Wash

The subjects will be asked to wash their hands and face with
Ivory soap and water followed by drying with a paper towel
just prior to the exposure-monitoring period.

10.1.5 Eye Wear

Subjects will be given and asked to wear product label-
specified protective eye wear.

10.2 Study Conduct

SOP’s of the AEATF Il and cooperating contractors will be used to
document study conduct. A brief explanation of these activities
follows.

The subjects will enter the area to be mopped. The air pump will be
turned on immediately prior to the start of the monitoring period and
will operate continuously until the end of the period. The subjects
will be given a bucket containing the diluted SANI-CARE LEMON
QUAT and a string mop.

Subjects will each mop approximately 2,700 up to 8,000 ft* of
flooring surfaces according to label directions. A new diluted
solution-filled bucket will be provided to the volunteers every 15
minutes or as necessary, or requested by the participant, whichever
is shorter. This use information will be documented in the raw data.
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The time spent mopping will be documented for each volunteer.
The amount of solution applied using the string mop and the number
of buckets used will be documented. The surface area available for
mopping will be marked in such a way as to provide an estimate of
the surface area mopped by each volunteer at various time points
during the monitoring period and the total area mopped at the end of
the monitoring period. At the end of the mopping procedure, the
volunteer will remove their dosimeters, don new dosimeters and
empty the buckets containing the remaining diluted SANI-CARE
LEMON QUAT solution.

10.2.1 Inhalation Exposure Sampling

Per SOP AEATF [I-10G, prior to study start, each pump will
be calibrated to a nominal sample flow rate of approximately
2 L/min and will operate for the duration of the exposure
monitoring period. Flow rates will be measured before and
after each exposure monitoring period and detailed records of
flow rates and sampling durations will be maintained in the
raw data records. Air pumps will not be turned off during
breaks, and will remain on until the subjects’ work duration is
complete.

Detailed time logs will be maintained to allow the exposure
period to be calculated as either the total time or the time
actually spent in the work area (e.g., excluding time for
breaks).

Periodically throughout the monitoring period, the pumps will
be checked to ensure they are still running and the tubing
checked to ensure that there are no kinks in it. Subjects will
be instructed to inform a study team member if the pump fails
to operate or the tubing becomes kinked.

Pumps and/or pump batteries which fail during the work
activity will be replaced with another calibrated pump or a
replacement battery, as appropriate. The sample train (OVS
tube and connective tubing) will be retained and moved to the
second pump if a replacement pump is necessary. At the
conclusion of each exposure monitoring period, the final flow
rate will be measured and recorded.
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10.2.2 Calibration of Air Sampling Pumps

Air flow for air sampling pumps will be determined prior to
sample collection and at the end of sampling per SOP
AEATF 1I-10F and -10G.

10.2.3 Air Sampling for Ambient Pre-existing DDAC

Air samples will be collected from the facility for one hour
prior to initiating mopping to determine background levels in
air each day. Samples will be collected at a height of five feet
in the subject dosimetry assembly room, and in the main area
where the mopping will be conducted in duplicate.

10.2.4 Hand Wash Sampling During Study Conduct

A hand wash sample will be collected at the end of each 30
minutes of exposure using the method specified in SOP
AEATF 1I1-8B. However, hand wash samples will also be
collected if a subject interrupts his/her task for using the toilet
or taking a break due to fatigue. If this happens, interim hand
wash samples will be numbered sequentially. All samples will
be analyzed separately and the results will be added to
generate one hand wash number. Subjects will be not be
allowed to use tobacco, but may eat and drink following each
hand wash. Face wipes will not be taken until the end of the
monitoring interval. To prevent sample contamination,
subjects will wash their hands with Ivory soap and water after
eating.

Due to the need to provide rest breaks at a minimum of 30
minute intervals, the longer duration monitoring intervals (60,
but especially 90 minutes) will probably significantly
overestimate the contribution of hand exposure to total
exposure. The amount transferred to the hands will come to
equilibrium with the hand, but hand washes will be summed
to indicate a cumulative increase in exposure with time. More
discussion of this overestimation bias is presented in the
Governing Document.

10.2.5 Observations

Volunteers will be observed throughout the exposure
monitoring period in accordance with SOP AEATF [I-10C. All
activities during the monitoring period, especially specific
occurrences that may affect exposure will be documented.
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Work activities described in this protocol will be appropriately
documented in the Observation Notes and a detailed time log
maintained for all activities. A photographic record (digital
photography and videography) will be taken of representative
study-related activities during exposure. The study subjects
will not be photographed at any time while changing into or
out of the dosimetry clothing.

10.2.6 Environmental Monitoring

Light level, air temperature, and relative humidity of the work
area for the duration of exposure monitoring will be
documented with automated instrumentation logging and
recording at intervals appropriate for the duration of the work
period. Monitoring equipment will be calibrated or
standardized according to the cooperating contractors’ SOPs.
HVAC will be described in detail and the air turnover rate will
be measured or estimated.

10.2.7 Field Study Personnel

The study team will be comprised of a sufficient number of
people to conduct the following activities:

1. Assist with the donning and collection of all dosimeters
in a time-efficient manner to minimize the time from
completion of the work cycle to sampling.

2. Calibrate air-sampling pumps and record ending flow
rates.

3. Prepare bucket containing diluted formulation and take
sampling aliquots.

4. Observe and record all work practices and record site
and treatment details.

5. Take a photographic record of representative study-
related activities.

6. Observe and document operation and representative
output of application equipment.

7. Prepare field fortification samples.

10.3 Sample Collection

At the completion of the mopping monitoring period or the emptying
of the buckets, the subjects will be directed to a clean private area
by a same sex researcher for removal and collection of exposure
samples. Time elapsed between completion of mopping or
emptying of the buckets and start of sample collection will be noted.
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Sample collection, identification, storage, and transport will be
performed in accordance with SOPs AEATF II-10E and -10B. A list
of SOPs used in the study will be included in the raw data, and
procedures not fully explained in SOPs will be documented in the
raw data.

Exposure samples will be taken in the following order to minimize
cross contamination: inhalation samples, hand washes, face/neck
wipes, outer and inner dosimeters, and finally socks as described
below. The samples will be collected by study personnel. New
examination gloves will be used for each sample type. For all
samples collected in glass jars, the jars will be placed into a re-
sealable bag to protect the sample in case of jar breakage.

10.3.1 Inhalation Exposure Sampling

The OVS tube will be disconnected from the tubing leading to
the pump per SOP AEATF I[I-8D. The OVS tube will be
sealed at both ends, placed in a pre-labeled re-sealable bag,
and placed in temporary frozen storage as soon as possible
for transport to the analytical facility. Samples will then be
maintained in frozen storage until analyzed.

10.3.2 Hand Wash

Hand exposure will be assessed by washing the subjects’
hands with a 50% isopropyl alcohol / water solution according
to a standardized washing procedure described in SOP
AEATF II-8B. The high solubility of DDAC in both IPA and
water indicates that this combination of solvents will provide
excellent recovery of hand residues.

Hands will be washed with Ivory soap and water just prior to
the exposure-monitoring period. If interim hand wash
samples are collected (e.g., preceding a break), the interim
hand wash samples will be numbered sequentially. After the
specified task is completed, one final hand wash will be
collected from each subject. Following the final hand wash,
the Principal Investigator will examine each subject’'s hands
for irritation or redness. The post-activity hand wash sample
for each monitoring event will be the final hand wash sample
for the monitoring period and receive the final sequence
number for the monitoring event. This sample will be clearly
marked as the post-activity hand wash. All hand washes
collected during and at the end of the work period will be
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treated as separate samples. Additional sample numbers will
be generated for additional interim hand wash samples. All
hand wash samples will be placed in pre-labeled containers
and placed in temporary frozen storage as soon as possible
for transport to the analytical facility. Samples will then be
maintained in frozen storage until analyzed.

10.3.3 Face/Neck Wipe

Face/neck exposure will be measured by wiping the exposed
areas with two gauze pads that have each been wetted with a
50% isopropyl alcohol/water solution as described in the SOP
AEATF 11-8C.

After the mopping task is completed, a dermal face/neck wipe
sample will be collected from each subject after the hand
wash sample is collected and before removal of the whole
body dosimeters. Face/neck wipe samples will be placed
directly into pre-labeled glass jars. All glass jars will be
placed in temporary frozen storage as soon as possible for
transport to the analytical facility. Samples will then be
maintained in frozen storage until analyzed.

10.3.4 Outer and Inner Dosimeter

The outer and inner layer of clothing (outer and inner
dosimeter) will be removed with the assistance of a same sex
member of the study team and sectioned into upper and
lower arms, front and back torso, and upper and lower legs
per SOP AEATF 1I-8G and -8A. The sections will be
individually placed in pre-labeled glass jars and placed into
temporary frozen storage as soon as possible for transport to
the analytical facility. Samples will then be maintained in
frozen storage until analyzed.

10.3.5 Socks

The socks will be removed with the assistance of a same sex
member of the study team. The outer or inner socks will be
separately placed in pre-labeled glass jars and placed into
temporary frozen storage as soon as possible for transport to
the analytical facility. Samples will then be maintained in
frozen storage until analyzed.
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10.4 Field Recovery Evaluation

Full details regarding field recovery evaluation procedures for all
sampling media are given in the most recent version of the SOPs of
the AEATF Il (8E). The SOP instructions for “spiking using vialed
spikes” will be followed.

Sample matrix fortifications designed to assess the stability of the
active ingredient under field, storage and transit conditions in or on
the sampling materials (inner and outer dosimeters, socks, hand
wash solutions, face/neck wipes, and air sampling matrices) will
take place on each day of the study. Field fortification solutions of
the test substance diluted in water, or solutions of active ingredient
in an appropriate solvent will be prepared and pre-measured into
vials by the analytical laboratory and taken to the field site and to the
study team for field recovery evaluation on all matrices except OVS
tubes. The OVS tubes will be pre-spiked with the formulation at the
analytical laboratory and kept frozen until their use in the field.

Storage conditions of the individual vials used for fortifications, and
of the fortified OVS tubes, will be specified by the analytical
laboratory and the actual storage details will be recorded in the
study file. Any unused vials or unused fortified OVS tubes will be
returned to the analytical laboratory.

With the exception of OVS tubes, the entire contents of the
fortification suspension vials will be applied to the sampling media.
Field fortifications will be conducted at the following levels during the

study.
Matrix Fortification Level
Air Sampling Tubes 40 ng/sample and 2.0 yg/sample
Hand Washes 8.0 and 400 ng/mL
Face/Neck Wipes 200 ng/sample and 10 ug/sample
Inner Dosimeter Section 12.0 pg/sample and 1.0
mg/sample
Outer Dosimeter Section 12.0 pg/sample and 1.0
mg/sample
Socks 1.0 yg/sample and 1.0 mg/sample

The lower fortification level in each matrix is the approximate 4X
LOQ.

On each study day when field fortifications are conducted, samples
of each matrix will be fortified at the two levels shown above. The
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levels are based on expected exposure levels for the mopping tasks
being monitored.

For each matrix/level combination used during the study, three
samples (i.e., triplicates) of that matrix will be fortified and analyzed.

After fortification, the inner and outer dosimeters, socks, and OVS
tubes will be exposed to ambient conditions (i.e., weathered) for 90
minutes in a location away from possible contamination. Outer,
inner dosimeters and socks will be left uncovered per EPA’s
suggestion. An air sampling system will be set up in the same
manner as that of the workers, attached to the fortified OVS tubes in
the field, and the pumps will be run during weathering. Hand wash
and face/neck wipe samples will be fortified and immediately placed
in frozen storage without exposure to ambient conditions.

In addition, duplicate samples of the inner and outer dosimeters and
socks (single layer) fortified in the field at the highest level, and
duplicate OVS tubes fortified in the laboratory at the highest
fortification level, will be processed for immediate frozen storage
and used as travel spikes. Segments of inner and outer dosimeter
representing any body area may be used for fortification samples.
These travel spikes will be analyzed only if deemed necessary by
the Principal Investigator, for example to help determine the cause
of unusually low field fortification recovery results.

Finally, two untreated control samples of each matrix will be
processed similarly to the field fortification samples (i.e., some are
weathered).

Packaging, storage and shipment of the field fortification samples
will be the same as for the experimental exposure samples.

11.0 SAMPLE IDENTIFICATION, SHIPPING AND STORAGE
11.1 Sample Identification

Samples will be identified and tracked by unique sample numbers
assigned by GPL consistent with SOP AEATF II-8F. For example for
the identification number AEA03-MW-01-ID-LA:

AEAOQ3 = Task Force Study Number
MW = Mop Worker Sample

01 = Subject 1

ID = Inner Dosimeter

LA = Lower Arm
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Additional designations are as follows:

PW = Pour Worker

OD = Quter Dosimeter

AR = Air Sampling Tube
FW = Face and Neck Wipe
HW = Hand Wash

IS = Inner Socks

OS = Outer Socks

DM = Diluted Material

Sample identification numbers are appended to this protocol
(Appendix K). During the analytical phase of the study, the
laboratory may assign its own sample numbers as long as the
initially-assigned number is cross-referenced and included in the
documentation of the sample.

11.2 Shipping

Samples will be transported from the exposure site to the analytical
laboratory on dry ice by study personnel on the day of collection. A
chain-of-custody record will be available for each sample.

11.3 Storage

All samples will be placed into frozen storage as soon as they are
collected, until transported to the analytical laboratory. As soon as
the samples arrive at the analytical laboratory, the samples will be
stored in a freezer maintained at < -15°C until analyzed.

12.0 ANALYTICAL PROCEDURES

Experimental exposure and laboratory recovery samples will be analyzed
according to the analytical methods specified in Section 12.2 of this
protocol. The methodology has been validated for use in the relevant
matrices.

12.1 Reference Substance and Internal Standard
12.1.1 Reference Substance
The reference substance for this study is the analytical
standard used by the analytical laboratory to prepare

analytical standard solutions.
Common Name: DDAC
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CAS No.: 7173-51-5
Purity: 80.9%
Source: Lonza
Lot No.: D4223025

The Principal Investigator or an authorized representative will
obtain analytical standard from the AEATF Il. Receipt of the
standard will be documented, including label identification,
date of receipt, person receiving the standard, and the
amount received. Preparation of all stock and serially diluted
solutions will be documented.

The stability of the analytical standard(s) (reference
substance) will be documented before the start of the study.
Generally, AEATF Il will rely on data supplied by the product
registrant that were submitted to support the EPA registration
of the technical grade active ingredient. An expiration date
and recommended storage conditions will be based on the
stability data to ensure the analytical standard strength does
not change appreciably during conduct of the study.

GLP purity analysis (content of active ingredient in the
reference substance) will be performed for each lot of
reference substance used in the study by the Sponsor prior to
the start of sample analysis. Documentation of such analysis
will be retained in the study raw data file.

Analytical standards are to be stored under the
recommended conditions.

12.1.2 Internal Standard
The Internal Standard (IS), deuterated Didecyl Dimethyl

Ammonium lodide was prepared and supplied by Chemalong
Laboratories, LLC (Lemont, IL).

Name: Deuterated (H3)-Didecyl Dimethyl
Ammonium lodide

CAS Number: Not Applicable

Lot Number: CA075901

Purity: >95%

Date Received: 06/02/05
Expiration Date: Will be documented in study data

The above substance will be used for the preparation of the
internal standard solution. A copy of the Certificate of
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Analysis of the internal standard will be kept in the archives at
GPL. The internal standard will be stored at room
temperature.

12.2 Analytical Method

The analysis of DDAC in all matrices will be conducted at Golden
Pacific Laboratories using HPLC/MS/MS. The HPLC/MS/MS
methods have been validated by GPL and are extremely sensitive
and selective, thus minimizing subjects’ exposure with very low
detection limits. The limit of quantification (LOQ) for air sampling
tubes, hand washes, and face and neck wipes are 10 ng, 2.0 ng/mL
and 50 ng respectively. The LOQ for inner and outer dosimetry are
3.0 pg/sample. The LOQ for inner and outer socks is 1 ug/sample.
The method (GPL-MTH-052) includes the use of deuterated DDAC
internal standard to increase accuracy and minimize suppression
problems. The validated methods will be followed as rigidly as
possible. No changes are permitted without prior approval of the
Principal Investigator. All data will be measured against a standard
curve (five point minimum, one of which will be at 50-70% of the
LOQ concentration) that brackets the levels of the matrix spikes. A
solvent blank of the standard solution will be injected prior to the
standard solution for each run.

Each analytical set will include two laboratory fortified samples, a
solvent blank and a control. The fortification levels will bracket the
expected levels in the field sample.

The following GPL validated analytical method will be used:

GPL Analytical Method GPL-MTH-052 entitled, “Analytical Method
for the Determination of Didecyl Dimethyl Ammonium Chloride
(DDAC) in Dressing Sponges, Hand Washes, Cotton Inner and
Outer Dosimeters, and Air-Sampling Tubes” (GPL, 2004).

All samples, except hand washes, will be extracted using 70%
acetonitrile/30%water/0.016% formic acid, and an aliquot will be
transferred to a chromatography vial and analyzed using
HPLC/MS/MS. An aliquot of the hand wash sample will be
transferred to a chromatography vial and analyzed using
HPLC/MS/MS. Samples may require dilution wusing 70%
acetonitrile/30% water/0.016% formic acid, to quantitate.

The filter, plus front and rear sorbent sections of the OVS tubes,
(along with the retainer ring and sorbent section separators) will be
analyzed together as one unit.
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The inner dosimeters will be analyzed in accordance with SOP
AEATFII-8A, which states that when the outer dosimeter is below
the limit of quantification (<LOQ) the corresponding inner dosimeter
will not be analyzed.

Equivalent instrumentation, apparatus, and reagents may be
substituted for those specified in the method. All substitutions must
be clearly documented in the raw data.

12.3 Storage Stability

A storage stability study to determine the stability of DDAC on the
various matrices under freezer storage conditions has been
conducted (GPL, 2005). DDAC was shown to be stable for 6 months
on all matrices under freezer storage.

12.4 Sample Quantification

Chromatographic quantification (using HPLC/MS/MS) will be
achieved using an internal standard and a standard curve obtained
from peak areas of injections of several concentrations of standards.
The standard curve will be a least squares fit unless otherwise
approved by the AEATF Il. Means and standard deviations
(arithmetic or geometric), and coefficients of variation may be
calculated on the data generated.

12.5 Data Analysis

The AEATF Il will not statistically analyze the monitoring data in
order to characterize exposure or investigate the relationship
between exposure and other factors (e.g., room size, level of
residual organic matter, environmental conditions including
temperature, humidity, air turnover rate, etc.) However, regulators
and other users of the constructed database (BHED) may choose to
conduct such analyses. The extent of AEATF II's data analyses will
be limited to the statistical characterization of data adequacy for
inclusion in BHED scenario monographs. Two specific types of
analyses will be performed (these analyses are discussed in more
detail in the AEATF II's Governing Document (AEATF, 2008a):

1. Evaluation of benchmark adequacy. A confidence interval
based approach will be used to determine the realized
relative accuracy for the arithmetic mean and 95™ percentile
of exposure normalized by amount of ai handled.

2. Cluster effects. The intraclass correlation for clusters (ICC)
and its confidence interval will be estimated using a variance
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components model. In addition, the effects, if any, of ignoring
clusters in the estimation of means and percentiles will be
determined by comparing the estimates of a no-cluster model
to those of the random effects model.

We note that the analysis in (1) above may suggest that the realized
accuracy bounds differ from the benchmark targets to some extent.
This does not invalidate the study since small deviations would be
expected and are of little practical concern. However large
deviations from the benchmark goals may affect the regulatory
usefulness of the data. If large deviations from benchmark goals
are observed the AEATF Il will, in consultation with regulatory
agencies, determine the best course of action to take. This may
mean the development of guidance for the use of these data that
takes the increased imprecision of the estimates into account. It is
possible that collection of additional clusters might be considered.

13.0 STUDY RECORDS
13.1 Field Records

Raw data will be obtained to cover all aspects of the study, including
but not limited to the following:

1. Test and reference substance lot numbers, receipt and
storage location(s), use records;

2. Application equipment details;

3. Environmental conditions for the entire monitoring period;

4. Subjects’ demographic information and consent forms;

5. Trial location maps, including description, dimensions, and
locations of diluting concentrate;

6. Measurement of active ingredient handled, time exposed
and/or volume of liquid applied;

7. Dermal exposure sampling information;

8. Inhalation exposure sampling information, including pump

identification, calibration, flow rates and times of sampling;

9. Test and reference substance, and sample storage
temperature records;

10.  Observations on work practices; including photographs and
videography;

11.  Sample information (including inventory, chain of custody);

Field raw data will be recorded directly into a raw data file
customized for use in the study. Following the field phase, all data
generated during this study will be kept at GPL in files bearing the
study number until transferred to a permanent location selected by
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the Sponsor. Study subject personal information will be kept in a
separate location and will be marked confidential.

13.2 Analytical Records

All study-specific original documents and data generated in the
course of this study, including but not limited to the following, will be
maintained and turned over to the AEATF Il when requested, or at
the completion of the study.

1. Analytical worksheets, chromatograms, methods, residue
calculation sheets and other pertinent analytical data.

2. Laboratory notebooks or bench sheets used to record details
of the analyses.

3. Chromatograms and/or machine-generated analysis reports
and data.

4. Spreadsheets and other calculated data.

5. Chain of custody records.

In addition to the above study-specific raw data, the following
records must also be kept, and true copies submitted with the raw
data:

a. Storage conditions for reference substances and samples;
b. Reference substance use log;
c. Communications logs or records.

13.3 Communication with IRB

Prior to conducting studies involving human subjects, written
approval from an IRB will be obtained. The package of information
that will be submitted to the IRB includes a supplemental document
regarding the study design and justification for duration of task and
area treated (AEATF, 2008b),product label (Appendix A) the
Informed Consent Form (Appendix B), the Experimental Subject’s
Bill of Right (Appendix C), the Subject Self-Reporting Demographic
Form (Appendix D, test substance MSDS (Appendix E), as well as
all recruiting materials, such as flyers (Appendix F), interview scripts
(Appendix G), community involvement flyer (Appendix H), and an
executive summary of EPA’'s REDs for ADBAC and DDAC
summarizing their risk assessment conclusions (Appendix J).
Following submission of the package of information to the IRB for
review, all correspondence with the IRB, including any requests for
changes in the protocol, informed consent and recruitment materials
will be documented and saved. All correspondence with the IRB, all
intermediate drafts as well as the final approved ICF will accompany
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the study protocol when it is submitted to the EPA for review, before
initiation of the study. Following approval of the protocol by the EPA,
any additional communication with the IRB will be submitted to the
EPA with the final report.

Since this study will be conducted in the state of California, changes
requested by California DPR will be implemented and will also be
documented. The study will not be initiated prior to receiving
approval from the EPA and California DPR.

All  study-specific documents, including correspondence and
changes in the protocol, and Informed Consent Form generated in
the course of this study will be maintained in the raw data.

14.0 STUDY LOCATIONS

The field study locations will be in Fresno County, CA. Full details of the
location will be recorded in the study files. Given the transient nature of
availability of vacant commercial real estate, the study location will not be
known until a few weeks before study initiation. Criteria for identifying
commercial buildings are discussed in the rationale for study design
document (AEATF, 2008b) and in Section 8.2 above

The analytical location is at 4720 W. Jennifer Ave., Suite 105, Fresno, CA.
The analytical location will be within 30 miles from the field location.

15.0 DATA HANDLING
15.1 Communication of Results

Results will be communicated from the Principal Investigator to the
Sponsor’s representative or designated AEATF Il Study Monitors on
a regular and timely schedule.

15.2 Statistical Methods

Proposed calculations are limited to the calculations specified in
Section 12.4 and 12.5.

16.0 QUALITY ASSURANCE

This study will be conducted according to FIFRA GLP Standards (40 CFR
160). The field site as well as the analytical facility will be inspected by the
QAU. The QAU will report to the company Vice President (Robert
Testman). The QAU will review the protocol prior to study initiation.
Different phases of the field study and the exposure matrix analyses will be
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inspected. Field and analytical data generated will be audited as the study
progresses. The final report will be audited for completeness and accuracy.
A QAU statement will address non-compliance issues, if any. The QA
Statement lists dates of inspections, what was inspected and when
inspection reports were communicated. A Statement of GLP Compliance
will certify the study was/was not conducted in compliance with GLP and, if
not, how it differed (i.e., the GLP deviations). Results of the audit will be
transmitted to both the Principal Investigator and the Sponsor’s
Representative. QAU organization and responsibilities are summarized in
SOPs AEATF II-5A-5K, inclusive.

SAMPLE RETENTION

All sample extracts, extracted sample matrices, and analytical standards
will be retained until the Principal Investigator and Sponsor’s
Representative determine they are no longer useful. These materials are
the property of the AEATF Il and will be stored or disposed of in a safe and
lawful manner by the appropriate authorized personnel with the approval of
AEATF II.

FINAL STUDY REPORT

One report will be written summarizing the entire study. A final report will
be prepared by the Principal Investigator. The original signed copy of the
final study report will be maintained at Golden Pacific Laboratories, LLC
until the Sponsor requests that the report be transferred to another facility.

The report must contain, but is not limited to containing the following:

1. Identification of the location of the study, and the general
environmental conditions during the exposure monitoring period(s).

2. A record of the mixing/loading of concentrate by research staff, and
application, including a description of the subjects and their
activities.

3. A summary of subject observations identifying any specific
occurrences that may contribute to unusual subject exposure.

4. A detailed summary of the amount of test substance applied for
each subject.

5. A detailed summary of the length of time each subject was
monitored.

6. A complete description of collection, handling and storage of field

samples.

Results of analysis.

A detailed description of the methods.

Example calculations.

10. A summary of the recovery data.
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11.  Representative chromatograms of control, treated, fortified samples
and calibration standards.

12.  Atypical standard curve.

13.  Statistical analysis plan for the data generated.

14.  The signed protocol, including all amendments and deviations.

15.  The signed study report in 86-5 format.

16.  All correspondence between the IRB and Principal Investigator,
including information sent to the IRB to support the protocol.

17. A copy of the IRB approval letter and a copy of the approved
Informed Consent Form.

18.  Minutes of IRB meetings, showing attendance and vote.

19.  Any adverse findings and the nature and magnitude of every event.

20.  All correspondence with Cal DPR regarding Section 6710.

19.0 PROTOCOL CHANGES

All protocol changes (amendments and deviations) shall be reported to the
[IRB in writing by letter, fax or email. The Principal Investigator shall follow
written instructions provided by the IIRB for prompt reporting to the IIRB,
appropriate institutional officials, and the EPA of unanticipated problems
involving risks to human subjects or others. The Principal Investigator shall
also follow the protocol change notification and approval policies, if any, of
all other agencies or boards whose notification and prior approval of the
study was required.

19.1 Amendments

Proposed changes (amendments) deemed necessary to eliminate
apparent immediate hazards to the human subjects may be
implemented without prior IIRB approval. All other amendments
must be reviewed and approved by the IIRB prior to implementation
or as specifically instructed by IIR