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EXECUTIVE SUMMARY

This document presems the occupational and residential exposure assessment for
Carboserve which contains the preservative DDACarbonate/DDABicarbonate (530% a.1.). It
addresscs the potential risks to humans that result from the use of the chemical in occupational
and residential settings.

Carboserve can be used as a preservative in oil ficld flood water systems (This scenario has
already been assessed in Didecyl Dimethyl Ammonium Chioride {(DDAC) RED), industrial and
household cleaners, paints, and air deodorizers (This scenario has been assessed in DDAC RED
under trigger pump sprayer). Bascd on examination of product labels describing uses for the
product, it has been determined that exposure to handlers can occur in occupational and
residential environments. Additionally, post-application cxposures to toddlers are likely to oceur
in residential and public access premises. The representative scenarios selected for this
assessment were evaluated using maximum application rates as stated on the product label.

The routes ot exposure evaluated in this assessment include: short-term (8T) dermal and short
and intermediate-term (17T) oral and inhalation routes. The ST dermal NOAEL is 2 mgskgiday,
bused on a 90-day rat toxicity study. The ST/AT inhalation NOAEL is 10 mg'kg/day. based on a
chronic oral dog study with a 100% route-lo-route absorption factor. The uncertainty factor or
“target’” margin of exposure (MOE) for dermal exposure is 10 and for inhalation is 100.  No
assessment was performed for intenmediate and long term dermal and long term inhalation
because of the lack of toxicity endpoints.

To assess the handler/postapplication risks, surrogate unit exposurc data from the
proprietary Chemical Manufacturers Association {CMA) antimicrobial cxposure study (USEPA,
1999} and the Pesticide Handlers Exposure Database (PHED) (USEPA, 1998), were used.

Residential Exposurc Summary

All inhalation residential handler MOLs were above the target MOE of 100. The
following short-term dermal MOE was below the target MOE ol 10
s Applying paint with an airless sprayer (MOE=Y)

Occupational Exposure Summary

All short- and intermediate-term inhalation cxposures were above the target MOE of 100,
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The dermal irritation exposures and risks were not estimated for occupational handler exposures.
Instead, dermal irritation exposures and risks will be mitigated using default personal protective
equipment requirements based on the toxicity ot the end-use product. To minimize dermal
exposures, the minimum PPE required for muxers, loaders, and others exposed to end-usc
products containing concentrations of DDAC that result in classification of category 1, 1L or ]
tor skin irritation potential will be long-sleeved shurt, long pants, shoes, socks, chemical-resistant
gloves, and a chemical-resistant apron.




1.0 INTRODUCTION

1.1 Purpose

In this document, EPA presents the results of its review of the potential human health
sffects of occupational and residential exposure 1o didecy] dimethyl ammonium
carbonate/bicarbonate (DDA Carbonate/DDA Bicarbonate) in a new product. This information is
for use in EPA's proposed registration of a new end-use product Carboserve (DDAC/DDA
Bicarbonate, 50%).

1.2 Criteria for Conducting Exposurc Assessments

An occupational and/or residential exposure assessment is required {or an active
ingredient if ;
(1} Certain toxicological critcria are triggered and,
(2) There is potential exposure (o handlers (mixers, loaders, applicators, ete.) during use or to
persons entering treated sites after application is complete. For BDAC/DDA Bicarbonate, both
criteria are met.

In this document, scenarios were assessed by using wnif exposure data 10 estimate
occupational and residential handlers” exposures. Unit exposures arc cstimates of the amount of
cxposure to an active ingredient a handler receives while performing various handler tasks and
arc expressed in terms of micrograms or milhgrams (Img = 1,000 pg) of active ingredient per
pound of active ingredient handled. A series of unit exposures have been developed that are
umque for each scenario typically considered in assessments (i.c., there are different unit
exposures Tor different types of application equipment, job functions, and levels of protection).
The unit exposurc concept has been established in the scientific literature and also through
various exposure monitoring guidclines published by the USEPA, and international
organizations such as Health Canada and OECD (Organization for Economic Cooperation and
Development).

Using surrogate unit exposure data, maximum application ratcs from the Carboserve
label, and EPA estimates of daily amount handled, exposures and risks to handlers were
assessed. The exposure/risks were calculated using the following equations:

Daily Exposure: Daily dermal or inhalation handler exposures are estimated for each
applicable handler task with the application rate, guantily treatedhandled in a day, and the
applicable dermal or inhalation unit exposure using the following formula:

Daily Exposure: E-LUFEXxARx AT : {(Eq. 1)
Where:
E = Amount (ng a.i./day) deposited on the surface of the skin that is available for

dermal absorption or amount inhaled that is available for inhalation absorption;




UVE = Unit exposure value (myg a.i./1b a.i) derived from CMA data (USEPA, 1999);

AR = Maximum application rate based on a logical unit treatment, such as gallons (gal),
or cubic feet (cu. ). Maximum values are generally used (Ib ad/A, b ai/sq fi,
b ai/gal. b aiscu fiy; and

AT = Normalized application arca based on a logical unit freatment such as acres
{Adday), square feet (sq fiiday), gallons (galiday), or cubic feot (cu ft/day).

Daily Dose: The daily dermal and‘or inhalation doses are calculated by normalizing the
daily exposure by body weight and adjusting, if necessary, with an appropriate absorption factor.
An absorption factor of 100% was used for inhalation exposures. Daily dose was calculated
using the following formula:

Daily Duse:  ADD ~ E x ABS (Eq. 2)
BW

Where:

ADD = Average daily dosc received from exposure to a chemical in a given

scenario (mg active ingredient’kg body weight/day);

E = Amount {mg a.i./day} deposited on the surface of the skin that is available
for dermal absorption or smount inhaled that is available for inhalation
absorption;

ABS = A measure of the amount of chemical that crosscs a biological boundary

such as lungs (% of the total aveilable to be absorbed); and

BW

I8

Body weight determined 1o representi the population of interest in a risk
assessment {kg).

Margins of Exposure: Non-cancer inhalation and dermal risks for each applicable
handler scenario arc calculated using a Margin of Exposure {MOE). which is a ratio of the daily
dose to the toxicotogical endpoint of concern.

Margins of Exposure; MOE — NOALL or LOAEL (Eq. 3)
ADD

Wherc:

MOE = Margin of exposure, value used to represent risk or how close a

chemical exposure is 10 being a concern (unitless);

it

NOAEL or LOAEL Duose level in a toxicity study, where no observed adverse effects
{NOAEL) or where the Towest observed adverse effects (LOAEL)
occurred in the study; and
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ADD = Average daily dose or the absorbed dose received from exposure to
a chenuical tn a given scenario (mg ad. kg body weight/day).

A series of assumptions and exposure factors served as the basis for completing the
handler risk asscssment. Each general assumption and factor for both residential and
occupational assessments 1$ detailed below, Assumptions specific to the use site category are
listed in the section for that specific category. The general assumptions and factors include:

¢ Based on the adverse effects 1or the endpoints, the average body weight of an adult handler
(70 kg) was used to complete the non-cancer risk assessment (USEPA. 1997,

¢ The average body weight for a toddler of age 3 (15 kg) was used for postapplication
exposures {LISEPAL 1997).

s Exposure tactors used to cateulate daily exposures to handlers were based on applicable data,
when available. When appropriate data were lacking, values from a similar scenario were
used.

¢ ‘The maximum application rates listed on the labels were used in this assessment.

A partial occupational/residential summary was pertormed by the registrant for
DDACarbopate/DDA Bicarbonate for use in metal working fluids, oil ficld use, paints, and
deodorizers (Swick, 2005). A summary of this assessment is provided in Appendix C. Although
the approach used by Swick is similar to the approach vsed herein, 1t is unclear how Swick
derived values for product concentrations, unit exposure values, and quantitics of pesticide
handled by workers,

2.1 USE INFORMATION

2.1 Formulation Types and Percent Active Ingredient

This assessment covers uses associated with Carboserve formulated as a liquid
concentrate and composed of 30% DDACarbonate’ DDA Bicarbonate

2.2 Summary of Use Pattern and Formulations

The Agency determines potential exposures to handlers of the product by identifving
exposurce scenarios from the various application methods that are plausible, given the label uses.
The label for Carboserve provides a list of scenarios for which the product may be used (Table
2.1). Carboserve is intended for use in commercial/institutional areas (Category 11}, in
residential‘public access premises ((Category 1V). and in industrial oil field flood waters (Use Site
Category VHI). Lxamples of DDACarbonate DDA Bicarbonate uses include oil tield flood
water, cleaners, pamts. and air deodorizers.



The label states that protective eyewear, clothing, gloves (rubber or chemical resistant),
and a respirator, in the presence of the vapor, are to be worn when handling this product.

Use Site c@gmy i

i

Formulation of

Formulation of paints through

Industnial Processes and Water
Systems

systems

»
Commercial, mstitutional, and metal working liquid pump and pour
mdustrial premises and fluids, petroleum s Formulation of metal working
equipment products, industrial fluids through liquid pump and
cleaners, houschold pour
cleaners, room » Brushiroller and airless sprayer
deodonzersiar applications of paints by
fresheners, pamts. professionals
» Countertop and {loor - mopping
and wiping of surfaces in
industrial settings (Covered 1n
DDAC RED)
Use Site Category 1V Paints. cleaners for e Brushiroller and airless sprayer
Residential and pubhic access indoor hard applications of paints
premises surfaces. s Countertops and floors; mopping
and wiping of surfaces (Covered
in DDAC RED)
¢ Post-application: dermal and
incidental ingestion by toddlers
{Covered in DDAC RED)
¢ Postapplication: inhalation of air
deodorizer/air freshener vapors
(Covered in DDAC RED)
Use Site Category VIl Oil ficld water flood [ Application to petrolcum flood

system via liquid pump (Covered
in DDAC RED)

3.0

3.1 Acute Toxicity

SUMMARY OF TOXICITY CONCERNS RELATING 10O EXPOSURE

DDA Chloride’s toxicty endpoints were used as surrogate endpoints tor DDA
Carbonate/Bicarbonate. because of the toxicty sunilanties between the two chemicals. The
acute toxaenty profile tor DDAC 18 shown in Table 3.1, The PAN Pesticides Database lists
dideeyl dimethy! ammonium carbonate as the parent compound i the quaternary ammomum
compaounds class, and didecyl dimethyl ammomium chloride as a Group | compound under the
same class, thus justifving the use of surrogate data. DDAC has moderate acute toxicity by the
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oral route and low acute toxicity by the dermal route. DDAC 15 also 4 corrosive irritant to the
eyes and skin. Slight skin sensitization has also been observed (USEPA, 2000).

Results
Avate Oral V32 vy~ 262 muke i
Acute Dermal TD% s = 2930 i
g Ky
Acute Inhalation LO = betwern 02 0.7 i
gl
N
Primary Fye Irritation Corrosive Irrtamt {
Prumary Skan Irritation Corrosive lrratant ]
Dermal Sensitization Shght Sensitization

3.2 Summuary of Foxicity Concerns Relating to Exposures

Table 3.2 below summarizes the toxicological endpoints for DDACarbonate/DIDA
Bicarbonate based on DDAC.

Table 3.2 SUMMARY OF TOXICOLOGY ENDPOINT SELECTION-DDAC

The doses and toxicological endpoints selected 1or DDAC are summarized below .

Exposure
Scenario

Dose Used in
Risk Assessment

{(mg/kg/day)

Target MOE/UF,
Special FQPA SF
for Risk Assessment

Study and Toxicological
Effects

Acute DHetary

{Females 134)

NOAELideveloprmen
aly = 1 mgikgday

FQPA SE = |

extrapoiation, 1 witra-

SPEC IS L ARIAB0OT}

Premstal Developmental Toxicity
- Rat
MRID 41886701

LOARL 20 me'kgday based
an increased incidence of skeletal
VHFIATOMS.

Acute RFD = (5.1 g ke dav (bamnales age 13+

Acute dietary
{General pop.)

an acude dictary eadpoint for the sonerz! population was not identified in the database for

DBDAC




Chronic Dietary NOAEL ~ 10 FOQPASKE =} Chrome Toxicity Study -

{general populaton) g kg day CF - 100 (10K ster-species Dog
watrapelation, G ntm-species MRID 4197040

yaration
LOAEL = 20 mp/kg/day
hased on decreased total
cholesterol levels in females.

Chronic RN = 0.1 mg'kgiday

Non-Dietary Exposures

Incidental Oral NOAELGevelopment | UV = 100 (10X inter-specios Prenainl Developmental
Short-Term aly ~ HI medkpiday cxirgpolaiion, Hintra-species Toxicily - Rat
CETATIIE MBI 31886701
FOPAKRF
. LOAEL - 20 mgrkg/day
based on increased incidence
of skeletal vanations,
Incidental Oral NOAEL - 10 UF 100 (10 inter-species Chronic Toxicity Stady -
Intermediate-Term mygkpday extrapolation, 1 mira-specics Dog
sarainens MRID 41970441

FOPA SF = 1
LOAEL = 20 mg'kgiday
based on decreased total
cholesterol levels in females.

Dermad, Short-term (formulated | No endpoim wlennified. No dermal or systemio effects identified in the 2 1-day dermal

product, 0.13% a.i) toxicity study (MERID 45636601 up 1o and including the limit dose of 1000 mgkg/day
Dermal, Shorteterm (TGAT 807 | NOAEL(dermal) - 2 ] UF 10 {Ix inter-species S0-day Dermal Toxicity - Rat
dituted 10 0.1%) mgkg doy exirapolation, Ix intrg-species MRID 41305901
‘ t Sugom'y wariations
LOAEL - 6 mg'kg/day

based on increased clinical
and wross findings {ervthema,
cdemi, oxfoliation,
excoraton, and uleeration
begunung on day 4-5 of

reatmen.
Dermal, Intermediate- and No appropriaic ondpomt doentfied
Long-term {formulaied product)
Inhalation, Short-Term NOARL = 16 UF - 1006 (10x infer-spocios Prenatal Developmental
medg-day” cxtrapalation, 10x intra-specics Toxicity - Rat
P varnaien, HOX ronte- MRIDY 41886701
exirapalation)
DB U an addivenal 103 s LOAEL 20 H’Z-:kg<'(d?‘y
necessary for route oxtrapolation. | based on increased swdence
{ risk estimates are below an of skeletal vartations.
MOE of 1800, a confinnatory

G




mbakaton oxicity study may be

rovparid

Inhatation, Intermediate- and NOAEL - 10 UF -~ 100 {105 inter-species Chronie Toxicity Study -

Long-Term mekygday” extrapelation, Ty intra-species Dog

variation, 10 roue- MRID 41970401
extrapedation)
DB UF- an additional 10 is LOAEL 20 my/kg/day
necessary for route extrapelanon, | Dased vn decreased total
1 nsk estinates are below an chastesterol levels in females.

MO of 10, a confinnatory
ihalation toxiuty stady may be
required.

UF - uncertainry factor, FOQPA SF ~ FOPA safory factor. NOADL = no observed adverse offect fovel, LOAEL =
lowest observed adverse effect level, RID - reference dose. MOE = margin of exposure, LOC © Level of consemn,
NA = Not Applicable.

“An additional uncenaimty factor of 104 s applied for use of an oral endpoint for routesio-route extrapolation to
determine 1t & contirmatory inhalation toxicity study is warranied,
¢ TGAl-based dermal endpoint = (2 me'kg rut x 0.2 kg 1at » 1000 ug/mg} / Sem” area of rat dosed = § pgiom” |

3.3  FQPA Considerations

Based on available data, HIARC concluded there is no evidence DDA Chloride will
induce neurotoxic etfeets. In addition, there is no quantitative or qualitative evidence of
increased susceptibility to vat or rabbit fetuses following in utero exposure in the prenatal
developmental toxicity studies or in the offspring when exposed to adults in the two-generation
reproductive study. HIARC concluded that the evidence does not support the need for a
developmental neurotoxicity study.

4.-1 RESIDENTIAL EXPOSURE ASSESSMENT

4.1 Summary of Registered Uses

Products contaming Carboserve, such as paints, cleaners. and air deodorizers, can be
applicd by home owners and lead to dermal and inhalation short- and intermediate-term
residential exposures as well as postapplication dermal, inhalation, and oral short- and
intermediate-term exposures to adults and children. The exposure scenarios assessed in this
document for representative uses selected by FPA are shown in Table 4.1,
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G128 or 1230 ppm

Brushorolior g .
{25030 ppos x MY ady

STAT Secondary vecupational and

Residental:
Adult-dermal and inhalation

STAT Postapplication:
Child-dermal and incidenial ingesuon
{hand 0 mouth)

Paints {Oceupational
angd Residential)

GBAZE oy 128 Ppn
Arrless
Spraver (250K ppmy A0 a0

STAT Sccondary occupational and

Adudt-derroal and mhalation

SEAT Postapplication;
Chiid-dermal and fncidental ingestion
{hand 1o mouth)

4.2 Residential Exposurc/Risk Pathway

4.2.1 Residential Handler Fxposure Scenarios

Handler exposures were assessed for the following scenarios

¢ Dermal and inhalation exposures to paiat, brushoroller
*  Dermal and inhalation exposures to paint, airless sprayer

The scenanos were assessed using CMA data, PHED. and Equations 1-3 in Scection 1.2, “Criteria
for Conducting Risk Assessment.”™ The assumptions and factors used {or those scenatios in

which OMA and PHETD dams were vsed include:

Unit Exposure Values: Unit exposure values were taken from the PHED data presented i
HED’s Residential SOPS (USEPAL 1997) or trom the proprctary Chemical Manutacturers
Assoctation (CMA) antimicrebial exposure study (USFPAL 1999 DP Barcode D247642).

& Forthe brush/roller scenario, PLIED dermal and inhalation unit exposure values for a
residential handler applving a pesticide using an airless spraver were used. These uni
exposure values (230 mgdb wi. for dermal and (.284 mg/Ib 1. for inhalation) represent a
handler wearing short pants and a short sleeve shirt, with no gloves,

¢ For the airless sprayer scenario. PHED dermal and inhalation unit exposure values for a
restdential handler applying a pesticide using an airiess spraver were used. These unit

11




ungloved exposure values (79 mgidb ad, for dermal and 0.83 mg/db aui. for) represent a
handler wearing short pants and a short sleeve shirt, with no gloves.

Quantity Handled/Treated: The quantitics handled ‘treated were estimated based on
information from various sources, including the 2005 Antimicrobial Division Standard Operating
Procedures (SOPs). It is assumed that cleaning solutions made with Carboserve have the same
density as water (834 Ihe/gal), while paints have a densty of 10 ths/gal.

o For the brush/roller in puint applications, it ix assumed that 20 Ths (2 gallons) of treated
paint will be used. This is bused on the 907 pereentile value of % gallons of Tatex paint used
per vear divided by the mean frequency ot 4 painting events/year.

s For the airless sprayer in paint applications, it is assumed that 150 Ibs {15 gallons) of treated
paint will be used. This is based on the coverage of 200 17 gallon and a house size of 40 x
30 x 20 fi (surface arca of 2.800 1),

Results
The resulting short- and intermediate-term exposures and MOLs for the representative

residential handler scenarios are presented in Table 4.2 The dermal MOFEs {Target MOE=10)
tor the following scenarios were:

s Applying paint with a paint brush (MOE=24)
o Applying paint with an airless spraver { MO 93

All short- and intermediate-term inhalation MOFs exceeded the target inhalation MOE of
106,

h A,;;;;icmim

~Rawe (%) | day(m)® halation’

Painting Brushiroller 230 {1.2%4 1128 208 1.0 {x-!;“:" 24 99 000
Adrless o e . T (i S
Sprayer M R L S 15 0,212 (34222 9 4,500
2 Al dermal unit exposizes represent ungloved rephcaes
b Quanuty handled treatod -~ guds handledrtreated 8 8 34 e pa? of product {for hard susface cleancrst or 19 ths'gal of
product {1or pamts)
¢ Dermal Daily Dose (mg/kg dayy  jdernal unt exposure fny b o) * application raie * quantity handled] ! body
weight {70 kg
d  Inhalation Daily Dose {mg ke dav) - linhalation unit exposure Gag 1h ani * apphication rate * quantity handled] £

body werght {70 g}
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¢ Demal MOE = ROAEL (2 mg/Rg'davy  Dadly Dose, ‘2“3“1@! Sermal MOE 38 10
f lahalation MOE - NOAFL (18 mgke dayy Daily Dose. Targer inhalation MOF s 100

S5-1 OCCUPATIONAL EXPOSURE ASSESSMENT
5.1 Occupational Exposures

Carboserve used in formulations for oil field flood water systems and in paints, cleaners,
and air deodorizers can lead to short- and intermediate-term dermal and inhalation occupational
exposures (Use Site Categories 11, IV, and VI The exposure scenarios assessed in this
document for the representative uses selected by AD are shown in Table 5.1

\pplication Rate

G258 or 1250 ppm

Use as material Metened ST Handler:
patap {hgudy L2500 ppan X 3050 a1 Adult inhalation

preservative for paints,
petroleurn products, and
Indusiriai/houschold
cleaning products Laguid pour

DAL5% or 1230 ppmn
ST:47 Handler:
(T80 ppm xS a0) Adult mbalation

B125% o0 1250 ppin g o (

P ST Secondary Oconpational:
Brushrolkr CERO0 pem s S 4 Adult inhalation
AR O N e

Pamts- Professional

G289 MM
. . ‘ i ST Secondary Oceupational

Adrkoss
g con Adudt mhalation
APEAYCT {2800 ppan x 30 aa

The occupational scenarios deseribed in 1able 5.1 were assessed to determine inhalation
exposure. The scenarios were assessed using CMA data, PHED. and Equations 1-3 in Section
1.2, *Critena for Conducting Risk Assessmont.”

Unit Exposure Values: Unit exposure values were taken from the proprietary Chemical
Manufacturers Association (CMA) antimicrobial exposure study (USEPA. 1999: DP Barcode
D247642) or from the PHED data presented in HED s Residential SOPs (USEPA., 1997y,

UMA Data were used for the following scenarios:
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For the lignid pour scenanios. data are based on measurements taken on test subjects

transferring pesticide materials from lurge 1 small measuring or pouring containers. For

haseline dermal exposure iadl liguid pour seenariosi, the dermal UL is 50.3 mg/tb ai., based

on observation of onc ungloved replicate working 1n a cooling tower. For dermal exposure

associated with PPE-G use and baseline inhalation exposure, the following data were used,

based on replicates wearing a single layer of clothing and chemical-resistant gloves:

- Metal working fluid: data for workers handling metal fluids (8 ru;thtw). The dermal
UE is 0.184 mglb a.i. and the inhalation UL is 0.00854 mg1b a.i.

- Preservative fornuldations: data for workers handling preservatives (2 replicates). The
dermal UE 15 0.135 mg‘lb ad. and the inhalation UF is 0.00346 mg b a.i.

For the liguid pump scenarios, data are based on measurements taken on test subjects
transterring a pesticide product using gravity flow or metered pumping. For baseline dermal
exposure (all liquid pump sconarios). the dermal UF is 0,454 mg/1b a.i., based on observation
of 1 ungloved replicate working at a cooling tower. For dermal exposure associated with
PPE-G use and bascline inhalation exposurc. the fellowing data were used. based on
replicates wearing a single layer of clothing and chemicul-resistant gloves:
Metal working fluid: data for workers handling metal fluids (2 replicates). The dermal
UE 15 0312 mg b ad. and the inhalation UE 15 0.00348 mg/b ai.
= Preservative formudations © data for workers handling preservatives (2 replicates). The
dermal UL i3 0.00629 mg/th ai. and the inhalation UE is 0.000403 mg/b ai.

PHED data were used for the following scenarios:

For the airless sprayer scenario, dermal and imhalanon unit exposure values for a
professional painter applying a pesticide using un airless spraver were used. The baseline
dermal. PPE-G dermal. and baseline inhalation unit exposure values are 3%, 14, and 0.83
m/lb a.i., respectively,

For the brush/roller scenario, dermal and inhalation unit exposure values Tor a professional
painter applving a pesticide using a paintbrush were used. The baseline dermal, PPE-G
dermal. and buseline inhalation umit exposure values are 180, 24, and 0.28 mg/lb a.i.,
respectively.

Quantity handled/treated: The quantities handicd treated were estimated based on information
from various sources. Tt is assumed that all praducts have the same density as waier (8.3

Ihsigal).

For the figuid pump the following quanuiies handled’treated were used:
o Metal working fluid - 300 gallons (2500 Six}
ol field flood water systems « 31,500 gallos
o Preservatives (pamisidetergents cleaners- 2(!.(}(3(3 gallons (200,000 1

For the liguid pour the {ollowing quantities handled treated were used:
o Metal working fluid - 300 gallons (2500 1)

e
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o Preservatives (paintsidetergentsicle
e For the airless sprayer in paint applications, 5
paint are used.
s For the brash/roller in paint applicazions, 30 1bs (approximately 5 gallons) of treated paint
are used.

leanersy- 2,000 galions (20,000 1b)
00 Ths {approximately 50 gallons) of treated

Results

The resulting short-, intermediate-term inhalation exposures and MOES for the
representative primary and secondary handler occupational are presented in Table 5.2, All
mhalation MOFEs were above the target MO of 100,

The dermal irritation exposures and risks were not estimated for occupational handler
exposures. Instead, dermal irritation exposures and risks will be mitigated using default personal
protective equipment requirements based on the toxicity of the end-use product. To minimize
dermal exposures, the minimum PPE required for mixers, loaders, and others exposed to end-use
products containing concentrations of DDAC that result in classification of category 1, 11, or 111
for skin irritation potential will be long-slceved shint, long pants, shoes, socks, chemical-resistant
gloves, and chemical-resistant apron. Once diluted, if the concentration of DDAC in the dituted
solution would result in clussification of toxicity caiegory 1V for skin imitation potential, then the
chemical-resistant ploves and chemical-resistant apron can be eliminated for applicators and
others exposed to the dilute. Note that chemical-resistant eyewear will be required if the end-use
product is classificd as category Lor [ for eve irritation potential,

15




,

18y g ) wpTioa &

P

‘0]

SEHOW vouepegun asie | asoq] Apred s
< [pappuey Anguend |, mes uestpogdde | e gp8w) amsedye won voneeying o

Gi

Anpa rﬁ.,,:c:: 14 ,,,Cf
H BT o

7 ;/ mc:mx}m:w
i

16

00y ' 1 LBLOU 1571 AR s8aLy .
— " e - T AU,
GO0 Gt MU TSN CIEVEIIN 4a8T1Y LOIOY S iy Huttd
a0erY TRV qQt s At my pnhey
e ed PRI
G004 SAINERY TSR ELNOO areegg pethey | aaneasosaay
069 PRI Yes Tl dung pmbr Cauntiad
SINIPRLYY
POLND EOTERE GPLON G g pmbry | saanparasaty

A@ o4 pagess .w
_ﬁ ﬁé

aoﬁﬁﬁc 1 surpaReg

wontsnyddy

- 30.pOgY

« ey vonsorddy |

QUTEA0Y
sy

oy
s
?w
-

« cﬁyé

& V»)
s

B u;mw




5.1.1 Dermal and Inhalation Exposure To Metal Working Fluids

Formulations using Carboscrve as a preservative in formulations of metal working fluids
can lead to short- and intermediate-term dermal and inhalation occupational exposures. These
routes of exposurc occur after the chemical has been incorporated into the metal working fluids
and a machinist ix using/handling this treated end-product, the treated fuids.

A screening-level dermal exposure estimate was derived using the 2-hand immersion
modgc] from ChemSTEER. The model is available at:
www epd i oppintries pesure dovs chemsieen i, The 2-hand immersion model 1s as
follows:

Dermal Dose = SApmgx %0 ai x FTxF (Eq.4)
BW
Where:
SAband = Surface arca of the hand (840 cra™);
FT - Film thickness {10.3 mg/om™):
Y%al = Percent of active ingredient in the flud (0.125%);
F = Frequencey of hand immersions per dav (1/day): and
BwW Body weight (70 kg).
Assumptions

o The value for the film thickness, 10.3 mg/enr, represents complete immersion into the
fluid with no wiping and is based on DDAC/DDA Bicarbonate dermal irritation.
* All other variables represent ChemSTEUR default values.

Results

Table 5.3 shows the results of the calculation. For workers who place their hands into
metal working fluids once daily. an MOL of 13 was caleulated. The MOE is above the target
MOE of concern (MOE- 10},
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: 5 Val ok
Surface area &40 em” ChemSTEFR defauti
Film thickness 10.3 mgiem’ JUSFPA
I% ad 0.125% Product fabel
Iifrequmcy 1iday ChemSTELR defaull
{Body weight kg USEPA, 1997
[Dermal dose 0.15% mygkeiday Ly, 4
]Dermal NOALL 2 mg'kgiday Dermal endpoint selected
rmal shor-tenm i B0 = Desmal NOALL 2 meg'kgiday) ¢
A0E ) potential daily dose (meskg'day). Target
MO - 10,

A screening-level inhalation exposure estimate for treated metal working fluids has been
developed using the OSHA PEL for oil mist. The equation used for calculating the inhalation
dosc is:

Inhalation Dose ~ Cx IRx % ai x ET (Eq. 5)
BW
Where:
C = (1l mist concentration (5 1}15‘;51?1"’};
iR - Inhalation rate {1.25 my " *he);
Yoaa. = Percent of active ingredient in the fluid {0.125%),
ET - Exposure time (8 hrsidayy; and
BW = Body weight (70 kg).
Assumptions

¢ The valuc for the concentration is the high-end oil mist concentration based on the
OSHA Permassible Exposure Limit (PEL) of § mgim”

s Inhalation rate value of 1.25 m' ‘hr, is hased on the breathing rate of an adult (USEPA,
19973,

*  Exposure time s based a typical working day (8 hours/day).
Results

The inhalation MOE for a metal working fluid worker is 11,200, The MOE is above the
target MOE (MOE~100).
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Poad

0.325%

Product Jabel

Exposure Timge
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IBody weight Mikg USEPA, 1997
Inhalation dose 0000893 my kg day Fg. 5

Inhalation NOALL

HO mgkaday

Inhalation eadpoinr selecred

rithalation short-,
intermediate-tenn
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11 AHRY

MOL = duhalason NOACL (10 mgfkg'day)
» potential daily dose (g ke day). Target
MOL - 100,

8.2 Occupational Post-application Exposure

Occupational post-apphication and bystander exposures are considered to be minimal
compared to handler exposures.

5.3 Data Limitations/Uncertainties

There are several data lunitations and uncertaintics associated with the occupational

handler assessments. These include:

5 Surrogate dermal unit exposure valucs were taken from the proprictary Chemical
Manufacturers Assoctation {(CMA) antimicrobial exposure study (USEPA, 1999 DP
Barcode D247642) and the Pesticide Handlers Exposure Database (PHED) (USEPA,
FOURY. See Appendix A for o summary of this data source.

s None of the surrogate unit exposures specifically represent the treatment applications:
theretore, values trom a seenario deemed similar enough by the assessor were used.

5 Assumptions for the use amounts treated were based on AD estimates and could be

further refined from mput from registrants.
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APPENDIX A: Summary of CMA and PHED Data
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Chomicadd Manufoeirers dssaciation (CMA Dara:

In response to an EPA Dma Call-In Nouce, a study was undertaken by the Institute of
Agriculiral Medicine and Oceupational Health of The University of towa under contract to
the Chemical Manufacturers Association. In order 10 meet the requirements of Subdivision U
of the Pesticide Assessment Guidelines {superscded by Series 875, 1000-875.1600 of the
Pesticide Assessment Guidelines), bandler exposure data are required from the chemical
manufacturer specifically registering the antimicrobial pesticide.  The applicator exposure
study must comply with the axsessment guidelines for ZAppheator Exposure Monttoring@
Subdiviston U and the a0ccupational and Residential Exposure Test Guidelines@ in Senes
875, For this purpose, CMA submitted g study on 28 February 1990, ennitled "Antimicrobial
Exposure Assessment Study {amended on December 8 1992 which was conducted by
William Popendort, et al, It was cvaluated and accepted by Occupational and Residential
Exposure Branch {OREB) of Health Effect Diviston tHED). Office of Pesticides Program
(OPP)of EPA in 1990 The purpose ol this CMA study was 1o characterize exposwe to
antimicrobial chemicals w order 1o support pesticide re-registrations {CMA, 19923 The unit
exposures presented in the most recent EPA evaluatim of the CMA database (USEPA
1999) were used in ths assessment.

[

i

The Agency determimed that the CMA study had fulfitfed the basic requiremients of
Subdivision U - Applicator Exposwre Monttoring.  The advantages of CMA data over vther
Asurrogate data sets@ is that the chermicals and the job functions of mixerfoader‘applicator
were defined based on commen application methods used lor antimicrobial pesticides. A few
of the deficiencies in the UMA data are noted below:

o The mhalaton concentrarions wese typically below the detection hmits, so the unit
exposures tor the mhalation exposure route could not be accurately calealated.

e QAQU problems including tack of eitheror field fortlication, laboratory recoveries, and
storage stability information,

o Data hove annsuflicient amount of rephoates,

Lhe Pesticide Handiors Exposure Datubase 1PHED

The Pesticide Handlers Exposure Database (PHED) has been developed by a Task Force
consisting of representatives from Health Canada the U Environmental Protection Agency
(EPA) and the American Crop Protection Assocation (ACPAY. PHED provides generic
pesucide worker (Lo muxeroader aud apphoator) exposure estimates. The dermal and
inhalation exposure estimates genersted by PHED are based on aciual ficld momitoring data,
which are reported generically (e chenucal specifc uames not reported) in PHED. It has
been the Agency=x pulicy 10 use AsurrogateR or Ageneric® exposure data for pesticide
applicators in certain circumstances because it ts believed that the phyvsical parameters {e g
packaging type) ar application technique (e g, aerosol can), not the chemical properties of
the pesticide. atinbute 1o exposure levels, [Note: Vapor pressures for the chemicals in PHED
ar¢ m the range of E-5 10 E<7 mun He ] Chomieal specitic propartics are accounted for by
correctny the exposure data for study speeitic field and laboratory recovery values as
specilied by the PHED grading criera

PHED handler exposure data are generally provided on a nnrmalized basis for use in
expasure assessments The most common methad for normalizing exposure is by pounds of
active mgrediont (ai) handled per replicale (1o exposare i my per replicate is divided by the
amount ob a handled m that particudar replicate). These unit exposures are expressed as
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mg/lh ai handled. This normalization method presumes that deemal and inhalation exposures
are linear based on the amount of active maredient hendled.

i
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APPENDIX B: Input/Output from Residential MICCEM Modeling
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Residential Aduit

MCCEM SUMMARY OF 1HPUTE

PTITLE: IOEM Post-spplicenion Adult Exposure te herogol Spray
{Regidentiall

7
~e

1

HOTE

oA
A
ot
]
kG
o
O
=
Lo}
o
w5

RUN Day  Hour Min Largrh

Reporting

TIME  Start: 3 0 4] of Rurn: H Q 0 Trterval: 15

minures

taTe: HE Code:

iy

HOUSE Type: CGonoric house

Beason: SUMMER Loryag: 7 Inlillraling Rate:

EMISSIONS Souroe 7zone Type Details

1

e Mods | Petalls

SINKS  Sick

(oY)

34

&NO0L

0,28 aCH
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Cutput Coneartrariog

5
&
ACTIVITIZS Primary Activioy Patters is used on days: 2.2,3.4,5.6,7

OVERRIDE AQTIVITIES: YRS

DOSE

Eventse/yve: 78S rs ol uge: 1 el fket s 30 Lergoeh of Lifei{vrs): 76

MONTE CARLO: HNO Hapber of Sria.ns: 1 Seed XNu: Random

OPTIONS Eingle Cn Ra Saturazion Qoncentration (mgm

ey S ?

Initial Concertlralbions Unita:  grims
Zone 1:  0.0000333 Teme 2000 ione 3 O Gone &: 0D
Cutdoors: O

Residenrial Child

TITLE:  MCCEM Post-application Child Fxposure to Aerosol Spray (Residential)

W ST TD G G i ek G s A S o e e e A e T e e —m T e w8 M A B e de e aae  a e m e e s

RUN Day llour Min  Length Days Hours Min  Reporting

TIME Start: 0 0 0 of Ran: 1 O 0 Interval: 15 minutes

HOUSE Type: Generic house  State: NA Code: GNOO1

Season: SUMMER Zones: 2 Infiltration Rate: 0.18 ACH
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Q9]

d

i

SINKS Sink Zone Maedel Details

W e ke e e o n e W ke e R Y A e e ek e e e ke s e e e e en S o e i o Ve s e e oo e ok o o e e

[4)

ACTIVITIES  Primary Activity Patiern is used on davs: 1,2.3,4.5.6.7
OVERRIDE ACHVILIES: YES

DOSE
Eventsivr: 255 Yrs ot User ] Waeghttkg): 15 Length of Litefyrs):

-
;

75

3K
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MONTE CARLO: NO Number of Trals: | Seed Noo Random

OPTIONS Single Chamber: NO

Concentration Units: mg/m’

Saturation Concentration (mgim'y 0

Initial Concentrations Units: gy

Zone 11 GOODO3SY  Zone 20 Q)

Jone 300 Zone 400 Outdoors: O

H

Output
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APPENDIX C: Summary of Registrant Exposure Assessment (Swick, 2005)
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The following is a short summary of the approach used by Swick (2005) to calculate EXPOoSUres
associated with metal working fluids, oil field usc. paints, and deodorizers.

Inhalation: 10 mg'kg'day- short-term based on a rat developmental study: intermediate-, and
long-term based on chronic dog study.

Dermal:

12 mgfkgrday: disagrees with HIARC selecnion of a NOAEL of 2 merkg/day.

The NOEAL s based on a skin irritation study that is dependant on concentrations and not doses
and should be based on a systemic parameter. Also the Carboserve label will require the use of
gloves to reduce the nsk of skin irritation.

Exposure Asscssments

Meial working fluids- dermal and inhalarion occuputional

Maximum use rate of 1.253% (DDAC/DDABicarbonate)

Volume is 300 gallons about 2,500 pounds

Unit Exposures are based on CMA data for liguid pump and are 325 ng a.i/lb
{(dermal) and 1.2 ug 2.i./1b (inhalation)

Body weight is 70 kg

Calculation: Use rate (% a.i.) x Velume treated (Ihs) x Unit exposures (ug a.i./lb) /
Body weight (kg)

MOK {dermal and inhalation) is 413 and 100,000

Metal working fluids- inhalation occupational past application

*
*
L 4
»
-
»

Oil Field-
L]
L J

Maximura use rate oF 0.25% (DDAC DDA Bicarbonate)

IR tor adult worker is 1.25 m”hr

ET 18 ¥ hours‘day

Oil mist concentration of $ mg' m” based on OSHA PEL

Body weight 1s 70 kg

Calculation: Use rate (% ai) x Inhalation rate (m’/hr) x Duration of exposure
(hr/day) x Oil mist concentration (5 mg/ nr')

MOE (inhalation) is 5,882

dermal vecupational

Maximum use rate of 20 ppm or 0.002 %, (DDAC/DDABicarbonate)

VYolume is 42,000 gallons or 350,280 Ibs

Unit Exposures are based on CMA data for liquid pump and is 0.0075 mg a.i./lb
{dermal)

Body weight is 70 kg

Calculation: Use rate (% a.i.) x Volume treated {lbs) x Unit exposures {mg a.i./ih)/
Body weight (kg)

MOE (dermal) is 16,000

30




Painis- primary dermal and iniialation occupational

L ]

Maximun use rate of 0.05% (DDAC/DDABicarbonate)

Volume is 1,008 gallons about 10,000 pounds

Unit Exposures are based on CMA data for liquid pouring and are 140 ug a.i/Ib
{(dermal) and 1.2 ug a.i./tb (inhalation)

Body weight is 70 kg

Caleulation: Use rate (% a.i.) x Volume treated (lbs) x Unit exposures {(ug a.i./1b) /
Body weight (kg)

MOE (dermal and inhalation) is 1,200 and > 100,008

Paints- secondary dermal and infialation occupationad

Maximum use rate of 0.05% (DDAC/DDABicarbonate)

Volume is 5 gallons (50 Ibs) for brush/roller applications and 50 gallons (500
pounds) for airless spraver uses

Unit Fxposurcs are based on PHED data and are 38,000 ug a.ijlh (dermal, airless
sprayer), 1.2 ug ai/lb (inhalation, airless spraver), 180,000 ug a.i/ib (dermal,
brush/roller), and 1.2 ug a.i./Ib (inhalation, brush/roller).

Body weight is 78 kg

Calculation: Use rate (% a.i) x Volume treated (Ibs) x Unit exposures (ug a.i./lb) /
Body weight (kg)

Brush/roller MOE (dermal and inhalation) is 187 and > 100,000

Airless sprayer MOE (dermal and inhalation) is 89 and >100,000

Paints- secondary dermal and inhalation residential

.

Maximum use rate of 0.05% (DDAC/BDABicarbonate)

Volume is 2 galions (20 1bs) for brush/roller applications and 15 gallons (150
pounds) for airless spraver uses

Unit Exposures are based on PHED data and are 38,000 ug a.i./lb (dermal, airless
sprayer), 1.2 ug aiJlb (inhalation, airless sprayer), 180,000 ug a.i/lb {dermal,
brush/roller), and 1.2 ug a.i./tb (inhalarion, brush/roller).

Body weight is 70 kg

Caleulation: Use rate (% a.l) x Volume treated (Ibs) x Unit exposures {ug a.i/1b) /
Body weight (kg)

Brush/rotler MOE (derma! and inhalation) is 466 and > 100,000

Airless spraver MOE (dermal and inhalation) is 300 and >1060,000

Aerosol Cans- primary handicr deymal and inhalarion cocupational

 J

Maximum use rate of 1.25% {(DDAC/DDABicarbonate)

Quantity 1,000 pounds

Unit Exposures are based on CMA data for liguid pouring and are 140 ug a.i/lb
{dermal) and 1.2 ag a.i/1b {inhalation)
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Body weight is 70 kg

Calculation: Use rate (% a.i.) x Volume treated (Ibs) x Uni¢ exposures (ug a.i/lb) /
Body weight (kg)

MOFE (dermal and inhalation) is 240 and 23.809

Aerosol Cans- sccondary handler dermal and inhalation ocoupational

]
L
L

»

. Note:

Maximum use rate of 0.25%, (DDAC/DDABicarbonate)

Density of can 8 Ibs/gal

Volume of can 0.5 liters

Unit Exposures are based on CMA data for both dermal and inhalation is 1960,560
ug a.i./lb

Body weight is 70 kg

Caleulation: Use rate (% a.i) x Density (Ibliters) x Volume (liters) x Unit
exposures (ug a.i./1b) / Body weight (kg)

MOE (dermal and inhalatien) is 1,690 and 1,408

Dermal endpoint for assessment used is 2 mg/kg/day.  The registrant used a

maximum application rate 0.25%:; however product labels states that the application rate
of Carboserve at a maximum application rate of 0.25%. This value includes the inerts and
the max application rate should really only be of the active ingredient of 50% of 0.25% or
0.125%. The following represents the of differing values for unit exposures:

¢ » » &

Dermal: liquid pump of metal working fluid: CMA = 0.312 mg/Ib a.i.

[nhalation: Inhalation of metal working fluid; CMA = 0.00348 myg/lb a.i.

Dermal: liquid pump of oil field uses; CMA = 000629 mg/Ib a.i,

Dermal and inhalation to liquid pumping of paints/acrosol cans: CMA = 0.135 and
0.00346 mg/lb a.i.

PHED dermal and inhalation due to brush/roller: 24.0 and 0.280 mg/lb a.i.

PHED dermal and inhalation due to brush/roller: 14.0 and 0.830 myg/th a.i
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