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EXECUTIVE SUMMARY

This document is the Occupational and Residential Exposure Chapter of the
Reregistration Eligibility Decision (RED) for glutaraldehyde (GA). It addresses the potential
risks to humans that result from the use of GA in occupational and residential settings.

Glutaraldehyde Use Summary

Glutaraldshyde (GA) is an active ingredient in numerous disinfecting products and is also
used as a materials preservative. GA is used for slimicide treatment of cooling towers.
industrial process water, metal working tluids and ot! field muds. As a materials
preservative, GA is used in paints, laundry detergents and paper. Medical uses of GA
include R'T\J sprays and wipes that are used to clean non-critical surfaces and medical waste
treatment products that are used to disintect medical waste such as fluid in suction canisters
and general medical waste. GA is also widely used as a sterilant and high-level disinfectant
tor endescopy equipment, however. that use is not regulated by the EPA because it is under
the purview of the FDA as discussed in PR Notice 98-2.

Incident Report

According to the incident report (US EPA 2006), 267 cases involving GA were reported
in the OPP incident data system. The incident report does not indicate; however, if these
incidents involved the medical uses such as instrument sterilization or the non-medical uses
such as animal housing or cooling water treatment.  The incident report also lists 403
incidents that were reported in the California Pesticide Surveillance Program for the years
1982 to 2003, and 398 of these incidents involved medical uses of GA. There were 5
incidents that involved non-medical uses. The low usage of GA in California for non-medical
applications may account for the smail number of incidents associated with non-medical uses.
There have also been a number of incidents reported in the literature and most of these were
associated with medical uses.

Glutaraldeyde Toxicity

Acure toxicity testing indicated that GA is a Toxicity Category [ (i.e. severe) eve and skin
irritant and it is a skin sensitizer. Dermal toxicity studies indicate that skin corrosion effects
were observed with a NOAEL of 50 mg/kg/day (2.5% glutaraldehyde), while systemic effects
did not cecur at the 130 mg/kg/day which was the highest dose tested.

Inhalation roxicity studies indicated histopathology of the upper respiratory tract and
inflammation of the lower respiratory tract and the effects were seen at progressively fower
doses depending upon the duration of the study. The NOAELs and LOAELs were converted
to Human Equivalent Concentrations (HECs) using the regional deposited dose ratio method
outlined in the Agencies RfC guidance. The HECs included a correction for exposure time
in the animal study (6 hours per day) versus the exposure times expected in humans (8 hours
per day for occupational exposure and 24 hours day for residential exposure). The HECs were
then converted to “Reference Concentrations’ (RfCs) by the dividing the HEC by the
uncertainty tactor. The short- and intermediate- term RfCs used an uncertainty factor of 30X
which includes 3X for inter-species extrapolation and 10X for intra-species variation. The
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long term R{Cs used an uncertainty factor of 300X which includes 3X for inter-species
extrapolation, 10X for intra-species variation and 10X for the use of a LOAEL. The RfCs in
units of parts per billion (ppb) are listed below:

Exposure Duration Occupational RC Residential RfC
Short Term 0.32 ppb 0.12 ppb
Intermediate Term 0.24 ppb 0.073 ppb

Long Term 0.015 ppb 0.005 ppb

The American Conference of Governmental Hygienists (ACGIH) has evaluated the GA
literature and recommended a threshold limit value (TLV) of 0.2 mg/m’(50 ppb) as a ceiling
value. A ceiling value is an exposure limit that should not be exceeded at any time during
the workday and is normally assessed as a 15 minute exposure. Although the ACGIH did
review the same animal toxicity studies that were used by EPA, the ACGIH chose a ceiling '
value because the literature indicated that short term exposures at or below 100 ppb have
resulted in symptoms of nose, throat, skin and eye irritation among medical workers using
GA.

Residential Exposure Assessment

All of the GA products appear to be intended for use only in industrial or medical areas:
however, the residential population may be exposed to household items such as laundry
detergents and paints that have been treated with GA as a material preservative and emissions

from cooling towers that have been treated with GA as a slimicide.

Residential Handler Exposures

Residential handler inhalation exposures were assessed for use of paint and laundry
detergent treated with 100 ppm or 1000 ppm GA as a preservative. The painter inhalation
exposures were assessed using the EPA’s Wall Paint Exposure Model (WPEM) and laundry
detergent inhalation exposures were assessed using the EPA’s Consumer Exposure Module
(CEM). Both the paint and laundry detergent scenarios were assessed as short term
exposures because the uses occur intermittently. At the minimum treatment rate (100 ppm)
the 24 hour average air concentration for the painter is 2.2 ppb which exceeds the RfC of 0.12
ppb and the paint user inhalation exposures are of concern. For the handlers of laundry
detergent treated at 100 ppm, the 24 hour average air concentration of 0.26 ppb also exceeds
the R{C.

Residential handler dermal exposures were assessed by comparing the concentration in
the paints and the laundry detergents with the concentrations used in the dermal toxicity
studies. The dermal exposures are of concern at the high treatment rate ot 1000 ppm (0.1
percent) because the Margin of Exposure (MOE) of 25 is less than the target MOE of 100.
The dermal exposures are not of concern when the treatment rate is 250 ppm (0.025 percent)
because the MOE is equal to 100.
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Residential Post Application Exposures

Residential postapplication exposure scenarios include inhalation exposures from painis
and cooiing tower emissions. Typically, paints used in a residential setting resuit in short
term exposure durations (1 to 30 days) while cooling tower emissions can result in long term
exposurcs. The WPEM mode] was used to estimate air concentrations resulting from the use
of paint preserved with GA with the assumption that the resident is located in a non-painted
part of the house while a bedroom is being painted by a professional painter. The 24 hour
average air concentration of 3.7 ppb exceeds the short term RfC of 0.12 ppb when paint
treated at the minimum rate of 100 ppm is used. Cooling tower potential emissions were
evaluated using a proprietary model (CT-EVAP) which was validated with air sampling ata
represenfative cooling tower. The results of the modeling and air sampling suggest that GA
air concentrations exceed the long term RIC of 0.005 ppb. It is important to note: however,
that the C'T-EVAP model was validated with only a limited set of air concentration data that’
were collected over a short time period fairly close to the source.

Occupational Exposure Assessment

Occupational Handler Exposures

There are several occupational handler exposure scenarios that involve GA products. These
scenarios cither involve the manual or automatic addition of GA products to industrial
processes or thev involve the application of dilution solutions of GA to interior surfaces or
spaces such a medical hard surfaces or poultry houses. Because GA has a relatively high
vapor pressure (0.1 mm Hg at 50% solution concentration). the unit exposure data from
PHED and CMA are not applicable because these data are based upon chemicals that have a
much lower vapor pressure (less than 1.0 x 10” mm Hg). When the vapor pressure is less
than 1.0 x 107, chemicals are airborne primarily as aerosols, while at a higher vapor pressure,
chemicals are airborne primarily as vapors. In addition. the toxicology endpoints for GA
were derived from inhalation studies where the test animals were exposed to GA as a vapor.
Instead of calculating exposures using the CMA or PHED data, GA air sampling data were
reviewed to determine if GA exposures exceed the RfC.  Most of the available exposure data
are from short term samples of approximately 15 minutes in duration and they were taken as a
comparison to the ACGIH TLV of 30 ppb.  Although many of the short term samples
exceeded the RIC of 0.32 ppb, these samples are not comparable to the RfC because the un-
sampled periods probably had lower exposures than the sampled period (i.e. they do not
represent the 8 hour TWAY A tew of the drumming samples reported by Dow Chemical
were taken over a full shift and the results of these samples ranged from 10 to 170 ppb.  All
of these samples exceeded the short term RIC of 0.32 ppb and some exceed the TLV of 50

pPpb.

There are three products which are used 10 clean non-critical hard surfaces in medical
clinics, dental clinics and veterinary offices. The CEM model was used to estimate air
concentrations resulting trom these uses. Input values included a weight fraction of 0.00273
and ventilation rates of 0.45 and 4 air changes per hour. Since medical surface cleaners can
be used on a year round basis, only long term exposures were assessed. The 8 hour average
air concentrations exceed the long term RfC «f 0.063 ppb at both the minimum and maximum

|
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ventilation rates and are of concern. The daily peak exposure of 130 ppb at the minimum
ventijation rate is also of concern because it exceeds the ACGIH TLV of 50 ppb.

Occupational Post Application Exposures

Post application GA inhalation exposures were assessed for professional painters using
paint preserved with GA and for workers entering poultry houses after fogging with GA.
Post application dermal exposures were also assessed for machinists using metal working
fluids treated with GA.

Professional painter inhalation exposure to GA vapors was assessed using the WPEM
Model with the standard assumption that two professional painters would paint an entire 7350
ft’ apartment in a work day. Since professional painters can paint indoors on a year round
basis, only long term exposures were assessed. The WPEM calculations indicated that the
daily average GA air concentration of 54 ppb exceeded the long term RfC of 0.015 ppb at the
low treatment rate. therefore, the inhalation exposures are of concern. Inhalation exposures to
GA following poultry house fogging werc assessed using the Multi-Chamber Concentration
and Exposure Model (MCCEM v1.2). The initial concentration of 25 ppm was based upon
the parameters listed in the Virocide Label (71355-1) and it was assumed that the ventilation
rate was 4 air changes per hour. The MCCEM calculations indicate that the air
concentrations declined to the TLV of 30 ppb in 95 minutes and to the RfC 0f 0.32 ppb in
{70 minutes.

Dermal exposures to GA in metal working fluids were assessed by comparing the
concentrations in the metal working fluids with the concentrations used in the dermal toxicity
studies. The dermal exposures are of concern at the high application rate of 270 ppm (0.027
percent) because the MOE of 92 is slightly less than the target MOE of 100. The dermal
exposures are not of concern at the low application rate ot 36 ppm (0.0036 percent) because
the MOE exceeds 100.

Recommendations to Mitigate Risks of Concern

To mitigate the residential risks arising from the use of glutaraldehyde treated paint or
laundry detergent it is recommended that the treatment rates be reduced. To mitigate
occupational risks of concern, GA should be only be used with appropriate work practices
and engineering controls such that peak exposures do not exceed the ACGIH TLV and
average daily exposures do not exceed the relevant RfCs. This can be accomplished by one
or more of the following:

s The open pouring of GA solutions should be minimized.

e Automatic addition systems that minimize operator exposure to the concentrated
product should be used when handling larger amounts of GA. If this is not teasible
then local exhaust ventilation should be used to reduce GA exposure.

e Fogging of poultry houses should only be done in such a way that the operator is
outside the poultry house when applying the fog.

e (A rreated paint should only be used in well ventilated areas.

e GA hard surface cleaning products should only be used in areas with very good
general ventilation.
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In this document, the Health Etfects Division (HED) presents its review of the potential
human heaith effects of occupational and residential exposure to glutaraldehyde. This
intormation is for use in EPA's development of the Registration Eligibility Decision (RED)

tor glutaraldehyde.

1.2 Criteria for Conducting Exposure Assessments

An oceupational and/or residential exposure assessment is required for an active
ingredient if (1) certain toxicological criteria are wriggered and (2) there is potential exposure
to handlers {mixers, loaders, applicators, ¢tc.) during use or to persons entering treated sites
after application is complete. For glutaraldehyde, both criteria are met.

1.3 Chemical Identification

This assessment is for glutaraldehyde which shall be identified as GA throughout the
remainder of this document. Glutaraldehyde (GA) has a CAS number of 111-30-8, a PC
Code 0t 043901 and a molecular formula of C;H,0O,.

1.4 Physical/Chemical Properties

The physical and chemical properties of GA are listed in Table 1.

" Table 1~ Physical and Chemical Properties of GA

Parameter. . Source.
Molecular Weight 100.1 Product Chemistry Data’
Color Colorless Product Chemistry Data’
Physical Stute Liquid at about 7 F Product Chemistry Data'

Specific Gravity

I13ar20C

Product Chemistry Datal

Dissociuion Constant n/a Product Chemistry Data’
pH 37045 Product Chemistry Data’
Stability Stable at proper conditions Product Chemistry Data'

Melting Point

-6 C

Product Chemistry Data'

Boihing Foint

100.3C

Product Chemistry Daia'

Water Solubiiy

167 gramyliter

Product Chemistry Data’

©

“ow

.00

Product Chemistory Data'

Vapor Pressure (| torr= 1 mm Hg)

0.102 torr @ 20 C (50% solution)
(1003 torr i@) 20 C (2% solution)

2

ACGIH

L. Data Fvaluation Records (DER) for Product Chemistry of Glutaraldehyde, A. Najm Shamim. 4/12/03
2 Documentation of Glutaraldehyde TLV, ACGIHH 2001,
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2.0 USE INFORMATION
2.1 Formulation Types and Percent Active Ingredient

According to OPPIN, as ot 4/21/2006, there are 62 products containing GA as the active
ingredient (a.i.). These products are formulated primarily as soluble concentrates with GA
concentrations that range from 4 to 50%. There are also two RTU spray products, one RTU
wipe product and two RTU encapsulant products. Concentrations of GA in the RTU products
range from 0.275% to 10.72%.

2.2 Summary of Registered Uses

GA is an active ingredient in numerous disinfecting products and is also used as a
materials preservative. It has been registered with EPA as a pesticide since 1963, A
summary of uses which is based upon the smart meeting (Dow, 2005) is given in Table 2 and
a more detailed listing to include specific registration numbers is included in Appendix A.
GA is used for slimicide treatment of cooling towers, industrial process water, metal working
fluids and oil field muds. As a materials preservative, GA is used in paints, laundry detergents
and paper. Medical uses of GA include RTU sprays and wipes that are used to clean non-
critical surfaces and medical waste treatment products that are used to disinfect medical waste
such as fluid in suction canisters (46781-10) and general medical waste (71814-1). GA is
also widely used to cold steritize endoscopy equipment, however, that use is not included on
any of the EPA labels because liquid chemical sterilant products used on critical or semi-
critical devices are now regulated by the FDA as discussed in Pesticide Registration (PR)
Notice 98-2.

Table 2 — Summary of GA Label Use Patterns

Use Category Ise Siles Application Rate® Addition Method
Process and Waste Air Washers, Recire and Once thru | 20 to 100 ppm Open and Automatic
Water cooling, Service and Aux water

Wastc Water 225to 1123 ppm Automatic

Beet Sugar 15 to 250 ppm
Pulp and Paper Process Water 50 to 750 ppm Automatic

50 to 300 ppm
20 to 100 ppm
36 to 270 ppm
50 to 300 ppm
0.1to 1.0%

100 to 1000 ppm

Slurries and Coatings
Heat Transfer

Metal Working

Water Based Conveyor
Reverse Osmosis
General Preservaltive Use

Fluids Preservation Open and Automatic

Other Preservation Open and Automatic

Preservative tor Concentrates

100 to 1000 ppm

Pipcline pigging
Hydro-testing

500 to 3000 ppm
50 to 2000 ppm

Concrete Admixtures 0.1 to 0.4%
Oil Field Water Floods 10 to 2500 ppm Open and Automatic
Dritling and workover fluids 2510 500 ppm
Packer fluids 23 10 300 ppm
Pipelines 250 to 2500 ppm
Storage Weils 250 to 2500 ppm

Animal and Poultry
Housing

Mopping
Spraying
Fopging

Page 8 of 31
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Table 2 - Summary of GA Label Use Patterns

(ddition Method

UseCategory ' Use Sites . Application Rate™ .~

Medical Surface Treatment Spray 0.275% RTU
Surface Treatment Wipe 0.275% RTU
Medical Waste Treatment ® 9.6% RTU
Medical Waste Treatment © 7.8% RTU

A. The label registration numbers for each application rate are given in Appendix A,
B. Isa RTU suction canister used to collect blood and other fluids discharged from suction systems.
C. Is used in a comainer system used to collect generat medical waste.

2.3 Summary of Use Data

According to the National Occupational Exposure Survey (NIOSH, 1983) there were
260,000 to 380.000 workers exposed to GA. Most of these workers (320,000) were in the
health services industry. These data are shown in Table 3. :

~ " Table 3- Number of Workers and Facilities Reporting Glutaraldehyde
Industry T T T ['Numbe T Number of -

L : ; o o'l Workers; .07 | Facilities
Agricultural services 570-3200 1-680
Oil and gus extraction 220-2500 1-120
Textile mill products 1-49 1-49
Paper and allied products 470-2600 1-250
Printing, publishing and allied industries 20000 (3700)! 196-2100
Chemicals and allied products 190-2170 1-480
Industrial and comme rcial machinery 1-140 1-66
E!ectrica;.i:quipmtrnt and componenis 1-130 1-38
Transportation Equipment 1-550 1-38
Measuring cquipmient and photographic, medical and optical goods [-650 1-230
Alr transport o 1-290 1-26
Whole trade - non- durable goods o 850-4800 =410
Personal services 15000 (3000)’ 740-4200
Business services 2130-7140 {130-1700
Health services 320,000 (25,0003 | 1800-6000
TOTAL ~ 260,000 - 380,000 | 5100 -8200
'Standard error

According to a risk assessment published by the Commonwealth of Australia (NICNAS,
1994), the estimated distribution of GA in end use products in Australia was 55% in cold
disinfectant preducts, 20% in Xray film processing, 5% in animal housing, 10% in water
treatment. >% in tanning and 3% in other uses including preservative/general biocide.

The Crop Protile for Poultry in Florida (LUSDA, 2002) indicates that GA was the 6™ most
used disinfectant on farms that reported pesticide use. It was used on 9% of the farms. while
the most commonly used disinfectant (Clorox) was used on 53% of the farms. The Crop
Protile tor Poultry (Broilers) in California (USDA, 1999) indicates that GA was used by 0%
ot the growers in 1998,

The Vermont Agency of Agricultural Food and Markets indicates that GA usage in
cooling towers ranked 9" in 2003 with 2,900 lbs used. The number one, two and three
chemicals were dazomet (113,000 lbs), sodium O-phenyphenate (96,000 lbs) and
dibromenonitritoproprionamide (34.000 1bs).
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According to the California Department of Pesticide Regulation (DPR), 240 to 6700 Ibs
of glutaraldehyde were used per year on various sites as shown in Table 4.

- .Table 4 - Pounds of Glutaraldehyde Used per Year in California
Year , 12004 2003 [2002 [2001 [2000 {1999 [ 1998 [1997
Animal Premise i 760 1100 210 164 23 25 2 16
Landscape Maintenance 452 590 99 6 8 None None 15
Poultry and Turkey 24 None 27 44 None 2 11 3
Structural Pest Control 719 19 None | & None None 4 None
Water {Industrial + Area) 4800 46 28 20 1400 180 590 370
Total 6700 1800 370 240 1400 250 610 400
Source: California Department ol Pesticide Regulation Pesticide Use Database

3.0 Incident Report

An incident report has been prepared for GA (US EPA, 2006a). According to this report,
267 cases involving GA were reported in the OPP Incident data system, however, the incident
report does not indicate if these incidents involved the medical uses such as instrument
sterilization or the non-medical uses such as animal housing or cooling water treatment.

The incident report also lists 403 incidents that were reported in the California Pesticide
Surveillance Program for the years 1982 to 2003, and 398 of these incidents involved medical
uses of GA. There were 3 incidents that involved non-medical uses and these are listed in
Table 3. The low usage of GA in California tor non-medical uses (see Table 4) may account
for the smail number of incidents associated with non-medical uses. There have aiso been a
number of incidents reported int the literature and most of these were associated with medical
uses.

The most common symptoms reported for cases of inhalation exposure were respiratory
irritation/burning, irritation to mouth/throat/nose, coughing/choking, shortness of breath, and
dizziness. There is evidence as well that glutaraldehyde can cause occupational asthma.
Most of the dermal incidences are related to irritation and/or allergic type reaction. The most
common symptoms were skin irritation/burning, rash, itching, and skin discoloration. Eye
pain, burning of eyes, conjunctivitis, blurred vision, and acute inflammation are the primary
symptoms associated with ocular exposure incidents.
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L_ } Table 5 - Non-Medical Glutaraldehyde Incxdents Reported by California DPR

T T{c lation- | Medical
No. | Yea r ship | Description Descnpnon » ;
T T8 | Definite’ MILD "“”l WORKER » WAS 10A DING GLUTARALDERYDE FROMA sm&me
| j : CONJUNCTIVITIS | TANK TO H1S TRUCK TO DISINFECT OIL PIPE LINES LATER. DURING
i 1 | OF LEFT GYE THE TRANSFER, SOME OF THE CHEMICAL SPLASHED INT(Y HIS EYE.
l_u____k_ _________ . NO INDICATION IS GIVEN ABOUT PROTECTIVE EQUIPMENT.
G PR Definite CONAINCTIVAL | WORKER WAS FILLING GALLON CONTAINERS FROM 35 GALLON :
| ( IRRITATION { DRUM AND MATERIAL SPLASHED IN EYE. NOT WEARING PROVIDED
o GOGGLES. DIAGNOSIS- MILD CONJUNCTIVAL IRRITATION, ;
B 1983 | Possible EYE IRRITATION | WORKER WAS ADDING A MICROBIOCIDE 10 A COOLING TOWER |
i ., : WHEN THE SOLUTION SPLASHED BACK INTC HIS FACE HE WAS ;
! i f WEARING SAFETY GLASSES AND DIDN'T THINK THE MATERIAL ;
! i : ENTERED HIS EYE HE WAS ALSQ WORKING WITH ACID AND
R_M S T [1IOUGHT THE VAPORS MAY HAVE IRRITATED HIS EYE J
{TASTUTISE T Probable® RASH AFTER APPLYING MATERIAL TO INCUBATORS. WITHOUT WEARING
, i GLOVES THAT WERE FURNISHED, THE WORKER DEVELOPED A
: RASH. WORKER WAS ALREADY WEARING GLOVES AT TIME OF
| | | INVESTIGATION.
300 ]\ 1997 @ Definite MILD WHILE CONDUCTING A ROUTINE INSPECTION OF A COOLING
P IRRITATION OF TOWER'S BIOCIDE LINE, A WORKER NOTICED SOME TAPE ON THE
. THE LEFT EYE. LINE. WHEN HE REMOVED THE TAPE, SOME BIOCIDE CAME OUT OF
A CRACK IN THE LINE & GOT INTO HIS LEFT EYE. HE IMMEDIATELY
FLUSHED THE EYE WITH WATER, ]

“A. “Définite - Both ‘physical and medical evidence document exposure and consequent health effects.
B. Probable - timited or circumstantial evidence supports a relationship Lo pesticide exposure

4.0 SUMMARY OF TOXICITY DATA
4.1 Acute Toxicity

The resuits of acute toxicity testing are listed in Table 6. Glutaraldehyde is a severe eye
and skin irritant and it 1s a skin sensitizer.

Table 6 - AcuteToxicity of Glutaraldehyde
Guideline v o : o Taxicity
Nao. Study Type. . -~ CIMRID Resui I ;ffcaiégéry-,',

t LDSO =360 mg.,/kg (M) I

8701100 Acute oral 011706-01 [ LD30 =420 mg/kg (F)
870.1100 | Acute oral 016437 L.D30 = 460 mg/kg (combined)
RT0A200 ) Acute dermal 446916-06 | LD50 > 2000 mg/kg i
870.1300 ;\cum inhalation 000602-75 | LC50>4.16 mg/L v
870.2400 | Primary Eve lrritation 001170-66 | Corrosive at high concentrations {i.e. S0%) |1
870.2500 | Primary Skin [rritation 001170-61 | Corrosive I
870.2600 | Dermal sensitization --- Skin sensitizer -

4.2  Summary of Toxicity Endpoints

The toxicelogical endpoints for Glutaraldehyde that were used tor this assessment are
summarized in Table 7 and they were selected by the Antimicrobial Division Toxicity
Endpoint Selection Committee (US EPA, 2006b).
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The dermal toxicity endpoints were selected trom a dermal toxicity study in which 2
ml/kg aliquots of aqueous solutions of 0%, 2.3%, 5% and 7.5% glutaraldehyde were applied
1o 2 x 2 inch areas on rats. This equates to 40 ul/cm’ if it is assumed that the rats weighed
0.2 kg. Skin corrosion effects were observed with a NOAEL of 50 mg/kg/day (2.5%
glutaraldehyde), while systemic effects did not occur at the maximum dose of 150 mg/kg/day
(7.5% glutaraldehyde).

Inhalation toxicity studies indicated histopathology of the upper respiratory tract and
inflammation of the lower respiratory tract and the effects were seen at progressively lower
doses depending upon the duration of the study. The NOAELs and LOAELSs were converted
to Human Equivalent Concentrations (HECs) using the regional deposited dose ratio method
outlined in the Agencies RfC guidance. The HECs included a correction for exposure time
in the animal study (6 hours per day) versus the exposures times expected in humans (8 hours
per day for occupational exposure and 24 hours day for residential exposure). The HECs were
then converted to *Reference Concentrations’ (RfCs) by the dividing the HEC by the
uncertainty factor. The short and intermediate term RfCs used an uncertainty factor ol 30X
which includes 3X for inter-species extrapolation and 10X for intra-species variation. The
3X factor was used for inter-species extrapolation instead of the traditional 10X factor
because the conversion to an HEC reduced the inter-species uncertainty. The long term RCs
used an uncertainty factor of 300X which includes 3X tor inter-species extrapolation. 10X for
intra-species variation and 10X for the use of'a LOAEL.

Table 7 — Glutaraldehyde Toxicological Endpoints Used for ORE Assessment
Fxpusure Dase Used in Risk Asscssment UF Study and Tosicojogical Effects
Scenario
Dermal Exposures
Short Term [rritation NOAEL = 30 160 Rat 28 day dermal toxicity study (MRID 432391 -
mg/kg/day 01). LOAEL = [00 myg/kg.day (5.0% a.i.) based
(2.5% percent a.l.) upon erythema, edema and skin lesions.
Intermediate N/A N/A N/A
Term
Long Term N/A N/A N/A
Inhalation Exposures
Short Term NOAEL = (.7 mg/m* 30 Two-week inhalation toxicity study in rats and mice
Occupational HEC,,. = 0.041 mg/m’ (NIH pub 93-3348). LOAEL = 2.0 mg/m" based
(8 hours/day} ‘RfC,.." = 0.0013 mg/m’ upen histo-pathological alterations of the nasal
(0.32 ppb*) passages, larynx, trachea and lung.
Short Term NOAEL = 0.7 mg/m’ 30 Same as above,
Residential HEC,,, = 0.014 mg/m*
(24 hours/iday} | ‘RIC." = 0.0005 mg/m’
{0.12 ppb*)
Intermediale NOAEL = 0.51 mg/m’ 30 Thirteen week inhalation oxicity study in rats and
Term HEC, ., = 0.03 mg/m* mice (NTH pub 93-3348). LOAEL =1.02 mg/m °’
Occupational RIEC,..” =0.001 mg/m’ based upon histo-pathological changes of the nasal
(8 hours/day) (0.24 ppb*) and respiratory tract epithelium.
Intermediate NOAEL = 0.51 mg/m’ 30 Same as above.
Term Residential |HEC,,, = 0.01 mg/m’
(24 hours/duy) ‘REC.,.” = 0.0003 mg/m’
{0.073 ppb*)
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Table 7 - Glutaraldehyde Toxuologlcal Endpomts Used for O

Exposure - | Dose Used in Risk Assessment. Study and Toxicological Ef:ferétvs‘;: S
Scenaric 1o = R e T TR
Long Torm LOAEL = 0.26 mg/m° Two -Year inhalation toxicity study in rats and
Occupauonal HEC, . = 0.019 mg/m’ mice {MRID 448422-02). LOAEL = 0.26 mg/m’
{8 hoursiday) ‘RIC,.." = 0.00006 mg/m’ based upon squamous epithelial

{0.015 ppb*} hyperplasia/inflammation and turbin ate necrosis.
Long Term LOAEL = (.26 mg/m* 300 Same as above ‘
Residential HEC,, = 0.004 mg/m”
(24 hoursiday ) "RIC,," = 0.00002 mg/m’

(0.005 ppb*)

* Unit Conversion:  ppb = (mg/m’ x 24.45 x 1000 ug/me ) / mw. For gltaraldehyde: 1 ppb = 0.00409 mg/m’

Comparison to Other Endpoints

The American Conference of Governmental Hygienists (ACGIH) has evaluated the GA
literature and recommended a threshold limit value (TLV) of 0.2 mg/m’ (50 ppb) as a ceiling
value. A ceiling value is an exposure limit that should not be exceeded at any time during
the workday and is normally assessed as a 15 minute exposure. Although the ACGIH did
review the same animal toxicity studies that were used by EPA, the ACGIH chose a ceiling
value because the literature indicated that short term exposures at or below 100 ppb resulted
in symptoms of nose, throat. skin and eye irritation among medical workers using GA.

The Occupational Health and Safety Administration (OSHA) has not established a
Permissible Exposure Limit (PEL) for GA. GA was not among the chemicals included when
the PELs were established by OSHA in 1971. An attempt was made by OSHA in 1989 to
update all of the existing PELs and to establish new PELs for additional chemicals such as
GA, however, these PELs were rescinded in 1992 following a ruling by the U.S. Court of
Appeals. In 1996, GA was included in an OSHA proposal to update the PELs (FR Notice of
lanuary 24, 1996, Vol. 61, page 1947) and in 1997 the OSHA laboratory published an
updated version of the GA analytical method #64.

4.3 FOQPA Considerations

From the available data on reproductive and developmental toxicity of GA, there was
no evidence to suggest that offspring are more sensitive to the toxic effects of GA than
parental animals. In addition, there was nc evidence to suggest a neurotoxic effect of GA
from the available toxicology data on this chemical. Based on this assessment, the
Antimicrobial Division Toxicity Endpoint Selection Committee concluded that the special
hazard-based FQPA factor can be reduced to 1x for risk assessments involving the FOPA
safetv factor
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5.0 RESIDENTIAL EXPOSURE ASSESSMENT

All of the glutaraldehdye (GA) products appear to be intended for use only in industrial or
medical areas. There is one product (55195-3) containing GA that has labeling which could
be interpreted to mean that it could be used in residential areas, however, it appears to be
primarily intended for use in medical areas and it is assumed that this label will be amended
to exclude use in residential areas. This product is a RTU surface spray which can be applied
to hard surfaces such as counter tops, table surfaces and office furniture in medical clinics. In
addition, the residential population may be exposed to household items such as laundry
detergents and paints that have been treated with GA as a material preservative and emissions
from cooling towers that have been treated with GA as a slimicide. Table 8 identifies the
residential exposure scenarios assessed for GA.

Table 8 — Glutaraldehyde Residential Exposure Scenarios
Use Exposure Scenario ' : Exposufe Exposure Application
Duration Pathway Rate (ppm)
Material Preservation of | Handler Exposure While Using . Derma% and
Laundry Detergent Treated Laundry Detergent Short Term tnhalation 100 to 1000
Handler Exposure While Using ., Dermat and
. . . , , Short Term )
Muaterial Preservaticn ot | Treated Paint Inhalation 100 to 1000
. 0
Latex Paint DS Teati “D0S
,! ‘Obt APP}*,C“ ton Exposure 1o Short Term Inhalation
Treated Paint
Cooling Towers P,.OSl _/\pphcauon E?fpgsure to Long Term Inhalation 2010 100
Cooling Tower Emissions

5.1 Residential Handler Exposures and Scenarios Assessed

The residential handler exposure scenarios described in Table 8 were assessed to
determine dermal and inhalation exposures. Because GA has a relatively high vapor pressure
(0.1 mm Hg at 50% solution concentration), the unit exposure data from PHED and CMA are
not applicable because these data are generally based upon chemicals that have a much lower
vapor pressure {less than 1.0 x 10* mm Hg). When the vapor pressure is less than 1.0 x 107,
chemicals are airborne primarily as aerosols, while at a higher vapor pressure, chemicals are
airborne primarily as vapors. In addition, the toxicology endpoints were derived from
inhalation studies where the test animals were exposed to GA vapor. The painter inhalation
exposures to the GA vapors were assessed using the EPA’s Wall Paint Exposure Model
(WPEM) and laundry detergent inhalation exposures were assessed using the EPA’s
Consumer Exposure Module {CEM). The dermal exposures were assessed by comparing the
concentration in the paints and the laundry detergents with the concentrations used in the
dermal toxicity studies.
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4.1.1 Residential Painter Inhalation Exposure Assessment

[n this section, the painter inhalation exposure to chemical vapor from the paint is
assessed. HED utilized EPA’s Wall Paint Exposure Model (WPEM) version 3.2 to estimate
air conczntrations resulting from the use of paint preserved with glutaraldehvde. WPEM was
developed under a contract by Geomet Technologies for EPA OPPT to provide estimates of
potential air concentrations and consumer/worker exposures to chemicals emitted from wall
paint which is applied using a roller or a brush. WPEM uses mathematical models developed
trom small chamber data to estimate the emissions of chemicals from oil-based (alkyd) and
latex wall paint. The emission data can then be combined with detailed use, workload and
occupancy data (e.g., amount of time spent in the painted room, etc,) to estimate exposure,
Specific input parameters include: the type of paint (latex or alkyd) being assessed. density of
the paint {default values available), and the chemical weight fraction, molecular weight. and
vapor pressure. Detailed information and the executable model can be downloaded from
hitp:/iw wiw.epa.gov/opptintr/exposure/docs/wpem.htm.

For this exposure assessment, the WPEM default scenario for the homeowner painter
(RESDIY; was used. This WPEM default scenario assumes that the homeowner is exposed
to the chemical in paint when painting the bedroom of'a house (Zone 1) and in adjacent
rooms (Zone 2} after painting. This defauit scenario includes 3 hours of painting in Zone 1,
15 hours in Zone 2 and 6 hours outside of the house. The following chemical specific inputs
and WPEM default assumptions were used in the model:

* The molecular weight of GA is 100.1 amu and the vapor pressure is 0.10 mm Hg.
e The weight fractions of Glutaraldehyde in paint are 0.0001 or .001 based upon the
application rates of 100 or 1000 ppm.

WPEM Detault Assumptions from the RESDIY Scenario
* The air exchange rate is 0.45 air changes per hour which is the median value from the
Lixposure Factors Handbook (US EPA, 1997).
e The painting is done in a house that has an internal volume of 15,583 ft’ which is the
mean value from the Exposure Factors Handbook {US EPA, 1997).
e The walls of one bedroom are painted and the painted surface area is 452 ft°.
» One coat of paimt which has a coverage of 4001t*/gallon is applied.
e “The paint is latex flat with a density of 4600 grams/gallon.
» The aduit occupant is in the house being painted, but not in the painted area.
The duration of painting is 3.42 hours and 1.13 gallons of paint are applied.

The WPEM model was set to run at one minute intervals for | day. To vield an average
datly concentration (ADC) that includes only the day of painting (for comparison to the short
term RFC) the exposure frequency was set to 365 exposure events per year. The model
results are suinmarized in Table 9 and the detailed model run is included in Appendix B.

The results were converted from mg/m’ to ppb using a conversion factor of 0.00409 mg/m’
per ppb. Since a homeowner or do-it-yourself painter typically paints on an intermittent basis
(i.e..once or twice a year). only short term exposures were assessed. At the maximum
application rate, the 24 hour average air concentration of 22 ppb exceeds the RfC of 0.12 ppb
by a factor of 180 and the inhalation cxposures are of concern. At the minimum applicaticn
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rate, the 24 hour air concentration ot 2.2 ppb exceeds the RfC of 0.12 ppb by a factor of 18
and is also of concern.

~ Table 9 - Short-Term Inhalation Risk Summa for Residential Painters:

App ication Rate: - Painted Surface Area™ | Air Exchange Rate 1C24:hour®  |Short Teﬁn'
_ : perhour - 0 . ~|RIC.

2
1000 ppm 15 17 045 22 ppb 0.12 ppb
100 ppm 2.2 ppb

A. Assuming the walls of one room are painted as specified in the RESDIY scenario of WPEM.
B. The 24 hour average air concentration experienced by the residential painter on the day of painting.

Air concentrations in bold font indicate risks of concern because they ex ceed the RfC.

5.1.2 Residential Laundry Detergent Handler Inhalation Exposure Assessment

In this section, the laundry detergent handler inhalation exposure to GA vapor from
faundry detergent is assessed. HED utilized EPA"s Consumer Exposure Module (CEM) to
estimate air concentrations resulting from the use of laundry detergent preserved with GA
Detailed information and the executable model can be downloaded from
hitp//wwiwv.epa.goviopplintr/exposure

For this exposure assessment. the CEM default scenario for the laundry detergent was
used. This scenario assumes that the homeowner is exposed to the chemical in laundry
detergent when using the laundry detergent in the utility room of a house. The following
chemical specific inputs were used in the model:

o The molecular weight of GA is 100.1 amu and vapor pressure is 0.10 mm Hg.
e The weight fractions of Glutaraldehyde are 0.0001 or 0.001 based upon the
application rates of 100 or 1000 ppm.

Since a resident does laundry on an intermittent basis (i.e., a few times per week), only
short term exposures were assessed. The results of the CEM model! run are included in Table
10 and the model run details are included in Appendix B. The 24 hour average air
concentrations exceed the short term RfC at both application rates and are of concern.

 ng ’ *Laundry Detergent Handlers

“Application Rate ount of Laundey C24-hour* - | Short Term |
¢ |Detergent Used Per Day/ RIC-~ T
; B | Duration of Use VL
1000 ppm 400 grams/0.667 hours 045 2.6 ppb 0.12 ppb
100 ppm 0.26 ppb

A. The 24 hour average air concentration expertenced by the laundry detergent handler on the day of detergent use.

*Air concentrations in bold font indicate risks of concern because the y exceed the RfC.
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§.1.3 Residential Handler Dermal Exposure Assessment

The residential handler dermal exposures were assessed by comparing the concentrations
in the paints and the laundry detergents with the concentrations used in the dermal toxicity
studies. This methodology is based upon the fact that the film thickness of 40 ul/em’ that
was applied in the dermal toxicity study is greater than the film thickness of 10 ul/cm” that
occurs when a human dips a hand into water. This comparison is shown in Table 11 below
and indicates that the dermal exposures are of concemn at the high application rate of 1000
ppm (0.] percent) because the Margin of Exposure (MOE) of 25 is less than the target MOE
of 100. The dermal exposures are not of concern when the application rate is 250 ppm (0.025
percent) or less because the MOE is equal to or greater than 100.

' Table ! - Residential Han
“ Application Rate ; tion Rate.| Glataral
__{ppm) | .(Percenty [ '
1000 0.1
250 0.023 50 mekalday 2.5% 100
P 0.01 250

AL The concenration of glutaraldehyde in the test solution applied at the NOAEIL dose.
B. MOL: - NOAEL Concentration (percent) / Application Rate (percent)

52 Residential Post-application Exposures

Representative postapplication scenarios assessed include inhalation exposures from
treated paims and cooling tower emissions. Typically, paints used in a residential setting
result in short term exposure durations (1 to 30 days) while ambient cooling tower emissions
can result in jong term exposures. Dermal exposures trom clothing laundered in GA treated
laundry detergent were not assessed because GA is highly soluble in water and would be
washed away during the rinse cycle.

5.2.1 Residential Painting Post Application Exposure Assessment

The Wall Paint Exposure Model (WPEM) was used to estimate air concentrations
resulting from the use of paint preserved with GA. The default assumptions from the WPEM
RESADULT scenario were used. This scenario assumes that the home occupants are
exposed to the chemical in paint in adjacent rooms (Zone 2) during painting and in the
painted room (Zone 1) after painting. This scenario includes 7 hours in Zone 2, 8 hours in
Zone | and 6 hours outside of the house. The following chemical specific inputs and default
assumptions were used in the model:

Chemicai specific inputs
e The molecular weight of GA is 100.1 amu and the vapor pressure is 0.10 mm Hg.
e e weight fractions of Glutaraldehyde in paint are 0.0001 or 0.001 based upon the
apphcation rates of 100 or 1000 ppm.

WPEM Default Assumptions from the RESADULT Scenario
e The air exchange rate is 0.45 air changes per hour which is the median value from the
E<posure Factors Handbook (US EPA, 1997).
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« The painting is done in a house that has an internal volume of 15,583 ft* which is the
mean value from the Exposure Factors Handbook (US EPA, 1997).

¢ The walls of one bedroom are painted and the painted surface area is 452 ft* based
upon the assumption that ten percent of the house is painted per year.

¢ One coat of primer which has a coverage of 200 ft*/gallon and one coat of paint which
has a coverage of 400ft*/gallon are applied.

¢ The paint is latex flat with a density of 4600 grams/gallon.

e The adult occupant is in the house being painted, but not in the painted area.

e The duration of painting is 3.99 hours during which 2.26 gallons of primer and 1.13
gallons of paint are applied.

The WPEM model was set to run at one minute intervals for | day. To yield an average
daily concentration (ADC) that includes only the day of painting (for comparison to the short
term RFC) the exposure event frequency was set to 27,375 exposure events per lifetime. The
air concentrations are given in Table 12 and indicate that risks are of concem at both the
maximum and minimum application rates because the 24 hour average air concentrations
exceed the short term RFC.

Table 12- Post Application Risk Summary for Glutaraldehyde Treated Paint

Application | A\rea LA Bchange C24in Zone | C2din Zone 2 (24 at person® | Short Term

Rate Painicd Rate {pph) {ppb) {pph) RIT (ppb)
K RRR(E P 4 33

[0 ppm 4321 ; 045 \CH 8 33 37 012

1) ppm {one roen 9.8 3.7

B
3.2
A \verage air concentiation experienced by the restdent person tor the first 24 hours during and after painting.

Air concentrations in bold font indicate risks of concera because they exceed the RfC,

5.2.2  Cooling Tower Emissions Exposure Assessment

Cooling towers serve as heat exchangers in many industrial and commercial processes
that need to dissipate heat to the atmosphere. Because some cooling towers service apartment
and office buildings, there is a potential for residential exposure to cooling tower emissions of
GA. As discussed in MRIDs 466822-04 (McCready 2003) and 466822-06 (McCready 2002),
these potential emissions were evaluated using a madel (CT-EVAP) which was validated
with air sampling at a representative cooling tower that was treated with 100 ppm GA. Two
cocling towers were evaluated at Buildings 96 and 203 of the Bound Brook, New Jersey Dow
Chemical Facility and one cooling tower was evaluated at a hospital in California. Air
samples were taken at the Building 203 cooling tower for comparison to the model
predictions. One sample was taken 30 cm downwind of the eliminator slats and several
samples taken at other locations. The results of the modeling and air sampling are listed in
Table 13; however, these results are inconclusive because of the small number and short
duration of the samples.
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Table 13 - Air Concentrations from Glutara[deyde Coolmg Tower Emissions

Coolmg Tower Apphcatmn Water | Drift [ Maximum ‘| Average ;
Rate* Capacity - |Rate | Predicted Pred:uted Air
o (Gallons)® Concentration ‘ 'iConCentration

' o qpb) ~Concentratlan - (ppby ’

Building 96 63 ppm 14,400 0.005% |3.4/@ 1 hour N/A 1.3¢

Building 203 100 ppm 6,000 0.005% | 7.1 /@ 10 min 4.9 2.2¢

California 60 ppm 2,000 0.005% {4.9 N/A 0.049"

Haspital

A. The lubel application rate is 20 to 100 ppm as listed in Table 2.

3. This sample was coliected 30 cm downwind of the eliminator slots. Several other samples were also collected and
were below the LOD of 4.9 ppb.

C. Predivied average over onc day (1440 minutes).

I>. Predicied averaged over one week (10080 minutes).

Air concerntrations in bold font indicate risks of concern because they exceed the RfC of 0.005 ppb.

5.3 Residential Exposure Data Limitations/Uncertainties

There are several data limitations and uncertainties associated with the residential handler
and postapplication exposure assessments which include the following:

» [t is not known what percentage of paints and laundry detergent used in residential
areas are treated with glutaraldehyde.

e The vapor pressure of pure glutaraldehyde is unknown because glutaraldehyde is
unstable in the pure form, therefore, the vapor pressure for a 30% solution of GA was
used in the WPEM and CEM modeling runs.

» irwas assumed that the treated products contain 100% liquids and no adjustments
were made for solids content.  Although it is understood that paints contain
approximately 50% liquids, the assumption of 100% liquids does not result in an
over-estimate of exposure because the vapor pressure of 0.1 mm Hg, which was used
io represent 100% GA, is actually the vapor pressure for 50% GA.

» [hc Wall Paint Exposure Model is designed to estimate indoor-air concentrations and
asscciated inhalation exposures for interior applications involving alkyd or latex
primer/paint. The chamber tests on which the emission algorithms are based involve a
limited set of chemicals with a correspondingly limited range of properties (molecular
welght and vapor pressure). Actual monitoring data could be used to refine the
cxposures and risks estimated in this assessment.

e The cooling tower emissions mode! has been validated with only a limited set of air
concentration data that were collected over a short time period. Additional data
collected for longer periods of time could be used w refine the risks to some extent,
however, it is unlikely that GA concentrations at the long term RFC of 0.003 ppb
could be detected using current methodology. The OSHA Analytical Method for
giutaraldehyde has a limit of detection 0.027 ppb for a four hour sample collected at 2
liters per minute when the ozone level is less than 10 ppb. Ozone levels in excess of
10 ppb cause negative interference and require reduced sampling times or use of an
ozone scavenging filter.

Page 19 of 31



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R126955 - Page 20 of 63

6.0 OCCUPATIONAL EXPOSURE ASSESSMENT
6.1 Occupational Handler Exposures

Occupational Handler Scenarios

The term “handler” applies to individuals who mix, load, and apply pesticide products.
There are several occupational handler exposure scenarios that involve glutaraldehyde (GA)
products. These scenarios are listed below:

Open pour GA products into industrial processes

Automatic addition of GA products into industrial processes

Mop Animal and Poultry Housing with solutions of GA products

Spray or fog Animal and Poultry Housing with solutions of GA products
Apply RTU spray to non-critical hard surfaces in medical areas

Apply RTU wipes to non-critical hard surfaces in medical areas.
Connect medical waste collection devices that contain GA.

Occupational Handler Exposure Assessment Rationale

GA 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 cquipnment requirements based on the toxicity of the end-use product. To
minimize dermal exposures, the minimum PPE reguired for mixers, loaders. and others
exposed to end-use products containing concentrations of AD that result in classification of
category 1. I, or I for sKin trritation potential will be long-sleeve shirt, long pants, shoes.
socks. chemical-resistant gloves. and chemical-resistant apron. Once diluted. if the
concentration of GA in the diluted solution would resulr in classification of toxicity category
IV for skin irritation potential, then the chemical-resistant gloves 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 classified as category [ or I for
eye irritation potential.

Because GA has a relatively high vapor pressure (0.1 mm Hg at 50% solution
concentration), the unit exposure data from PHED and CMA are not applicable because these
data are generally based upon chemicals that have a much lower vapor pressure (less than 1.0
x 10® mm Hg). When the vapor pressure is less than 1.0 x 107, chemicals are airborne
primarily as aerosols, while at a higher vapor pressure, chemicals are airborne primarily as
vapors. There are 5 GA replicates in the CMA dataset, however, and they are summarized in
Table 14. The CMA data is of limited usetulness because the limit of detections were very
high due to the short sampling times and limitations ot the adsorbent tube method that was
used. However, based on these data, the air concentrations for occupational handlers exceed
the RfC and are of concemn.
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" Table 14 — Summary of GA Air Concentration-Data from the CMA Study.
Rep | Use =~ - " | Operation Monitored * | Amount Handled “Sample- GA A
" | During Monitoring” | Duration oncentation
: . o [{(minutes)y | " (ppb) -
34 Cooling Towcer Liquid Pour trom 55 | 504 tbs of'a 45% 3 <669
gallon drum product
33 Metal Working Fluid | Liquid Pour from a 133 Ibs of a 45% 22 <290
55 gallon drum product
82 Meral Working Fluid | Liquid Pump from a 92 Ibs 0fa45% 16 <71
35 gallon drum product
91 Disinfect dental Liquid Pour fromz 1 | 1.8 ibs 0f2.0% 6 <160
instruments gailon container into product
disinfection wray
98 Disinfect dental Same as ahove 4.4 Ibs of 2% 5 540
instruments product
Al of the measured air concentrations exceed the TLV of 50 ppb and the RfC of 0.32 ppb.

Use of (ther Exposure Data to Estimate Glutaraldehyde Risks

Other air sampling data were reviewed to determine if measured GA exposures typically
exceed the RfCs. The following data sources were reviewed:

*Open Licrature studies cited in the ACGIH Documentation of the Glutaraldehyde TLV

*Open literature and proprietary studies cited by Dow Chemical in MRID 466822-01
“Summary of Worker [nhalation and Exposure Data to Glutaraldehyde-Containing Biocidal
Products™

Most of the above data were collected to compare GA exposure to the TLV which is a
ceiling value and it is not comparable to the short term RfC of 0.32 ppb which is based upon
an eight hour average exposure.  When assessing ceiling values, air samples of 15 minutes or
less in duration are collected at peak exposure periods during the workday. Because only
peak exposures are of interest when comparing exposures to ceiling exposure limits, the
intervals between peak exposures are usually not evaluated. By contrast, sampling that is
conducied 1o evaluate 8 hour exposure limits usually includes all parts of the workday.

Summary of Exposure Data Cited in the ACGIH TLV documentation.

Most of the exposure data cited in the ACGIH TLV documentation is from medical uses
where instruments, such as endoscopes, were disinfected with GA. Although these uses are
not included in the EPA labels, this exposure data is included as weight of evidence that
significant exposures occur when handling GA in relativelv small amounts. GA air
concentrations ranged from <0.5 ppb to 570 ppb depending on the type of process, the
ventilaton conditions and other site specific factors. The highest result of 570 ppb was a
peak measurement taken during the use ot a 0.15% solution of GA and the corresponding 8
hour TW A was 100 ppb. GA air concentrations were greater during manual disinfection than
during automated disinfection. A summary of these data is included in Table 15.
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. ~ - "Fable 15 ~GA Air Concentrations:Durin doscopy Disinfection. B
Study - - - | Operation- Solution } SampleType .~ ° | GAAir | Comments
T Strength | 7 7 | Concentration (ppb): | - N
Binding and Disinfection in 0.025% Peak 30
Witting, 1990 operating theatres 8 hr TWA 10
0.15% Peak 370
Shr TWA 100
Leinster, Baum Cold Sterilization in STEL <0.8 t0 30 (n=39) Note 1
and Baxter, English Hospitals
1993
Tkaczuk, Manual Cold STEL 77 10 103 (n=2)
Pisaniello and sterilization of TWA {133 min) 43 (n=1)
Crea, 1993 endoscopes
Dental assistant, STEL and TWA <50
radiography.
embalmer and egg
collectors
Campbell and Cold sterilization of 2% STEL 160 and 230 Note 2
Beach. 1994 endoscopes
Burge, 1989 Manual Cold STEL ~ 2.5t 35
Norback, 1988 Sterilization
Automatic STEL 25073 Good
Sterilization ventilation
Automatic STEL 23w 7.3 Poor
Sterilization ventilation
Jachuck ¢t al, Cold sterilization of 2% TWA {60 min) 30 10120
1989 endoscopes
Pisaniello, Gun, | Cold sterilization STEL =2(H) (n=4)
Tkaczuk, etal,, <200 (=38
1997 PO W 20t in=113)
NIOSH HETA Cold Sterilization R Various ND w 80
90-296 )
Note [ - Sample times ranged from 4 to 26 minutes
Note 2 - Samples taken with and withoul overhead exhaust fan.
Somne of the measured air concentrations exceed the TLV of 30 ppb and all exceed the RIT of (.32 ppb.

Summary of Exposure Data Cited by Dow Chemical

Dow Chemical provided a summary of GA exposure data in MRID 466822-01. Samples
have been collected during GA use in industrial processes such paper manufacture, aluminum
rolling and oil drilling. Samples have also been collected during the manufacture and
drumming (i.e. packaging) of GA products. Most of the data are in the form of 15 minute
samples that were taken to compare exposures with the TLV, however, some of the
drumming samples prior to 1989 were taken over a full shift. A summary of this data is
given in Table 16 and a discussion ot the data is included in section 6.1.1.
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Table 16 — GA Air Concentratmns Measured During - Industnal Operations

A. The highest

PBZ - Personu. hreathing zone sample raken on Lhe worker.
Area - Area sampi:
revult of 180 ppb was measured during addition over the tank with the door open.

Location Operation , Saluuon  Sample | Sampled GA Air & Source
o | -Strength | Type- Period Concentration | ,
, o E B : | tminites)- -} - 7 (pph) oL
Latex Plamt Addition to truck sump 43% PRZ 13 27 SIDS
(CA)
Paper Mili 3 ieet above wire at Area ND SIDS
{GA) machine #3
Paper Mill ! foot above machine chest Area 15 ND - 220 JCC,
(Canada) opening at various addition (LOD=21} 1998
rates
Paper Mill Above blend and machine Area I5 ND (n=3) ucce
{Kent UK) chests at various addition (LOD=30) 1998
ratss :
Paper Mili Pumping biocides at 50% Area 50 4-130 SIDS
{Belgium) various locations
Paperbeard Various Locations 50% Area 30-60 ND - 1.8 (n=1#8) SIDS
Mill throughout process
Drithng Fied | Addition to drilling mud Aldacide 0- 120 (n=9) SIDS
(BP Alaska) G
Aluminum Hot Rolling - Air in metal 439 Area 30 6122 SIDS
Mik working fluid sump
Aluminum Mill tloor during rolling Uconex Area 3 ND SIDS
Rolling Plant | inside covered sump 343 Area 5 122 - 175 (n=2} SIDS
Breakdown | Adjacent to spray novzies Area i3 6 - 8&(n=3) SIDS
Midl near operators
Aluminum Addition areas over tanks  : Not Arca 13 ND - 180* {n=23) uce,
Hot Rolling near rotling mill Reported (LOD = 46) 1994
Mill (NE USRSy Walking around in mill PBZ I3 <46 (n=2) 1ICC,
Juring operation 1994
Paint Spray Emissions at various Arca 30 ND. 158 S1DS
Booth, GM tocations around booth (LOD=1)
Truck Plant
Glue Mig Drumming (prior 1o 1989) ] 25-38 PRZ 1i Shift 10170 Teta
PlantAWV) | 1995
* Drumming (1989 to 1992) | 25-30 PBZ [ - 340 {n=88) STDS
Glute i Formulating and 25-30 PBZ 15 70 - 106 SIDS
Formulatior packaging at a well
Plant - ventilated faciity
(Ausiralia) 3
UCC Glaute Drrumiming {1990-1996} 25-30 PBZ I3 70 - 139 SIDS
Mig Plant Fiiling totes {1594 -1997) 23-30 PBZ, [3 <{0-120 SIDS
(WV) isconnecting hose from 25-50 PB7. i3 <50 SIDS
Cuck {1994-1997)
Notes
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6.1.1 Occupational Handler Exposure and Risk Assessment

Most of the available exposure data are from short term samples of approximately 135
minutes in duration and they were taken as a comparison to the ACGIH TLV of 50 ppb.
Although many of the short term samples exceeded the RfC of 0.32 ppb, these samples are
not comparable to the RfC because the un-sampled periods probably had lower exposures
than the sampled period.

The drumming samples prior to 1989 were taken over a full shift and the results ranged
from 10 to 170 ppb. All of these samples exceeded the short term RfC of 0.32 ppb.

6.1.2 Professional Painter Inhalation Exposure Assessment

In this section, the professional painter inhalation exposure to GA vapors during painting
with GA treated paint was assessed using the WPEM Model. The WPEM default scenario
(RESPROF) for the protessional painter was used and this scenario assumes that two
professional painters are exposed to a chemical in paint while painting an entire apartment in
a work day. The tollowing chemical-specific and WPEM default inputs were used:

Chemical Specilic
e The molecular weight of GA is 100 amu and the vapor pressure is 0.10 mm Hg.
e The weight fractions of Glutaraldehyde in paint are 0.0001 or 0.001 based upon the

application rates ot 100 or 1000 ppm.

WPEM Default Assumptions from the RESPROF Scenario

o The air exchange rate is 0.45 air changes per hour which is the median value tfrom the
Exposure Factors Handbook (US EPA, 1997).

e The painting is done in an apartment that has an internal volume of 7.350 t’ which is
the mean value from the Exposure Factors Handbook (US EPA, 1997).
The surface area painted is 2131 ft’.
One coat of primer which has a coverage of 200 ft*/gallon and one coat of paint which
has a coverage of 400{t*/gallon are applied.

o The paint is latex flat with a density of 4600 grams/gallon.

e The duration of painting is 9.4 hours based upon the labor production rate of 337.5 ft°
per hour for painting with a roller at 400 fi*/gallon.

e The amount of paint used is 10.66 gallons for the primer coat and 3.33 gallons for the
finish coat.

The results of modeling runs are included in Appendix B and the risks are summarized in
Table 17. Since professional painters can paint indoors on a vear round basis only long term
exposures were assessed. Because the C-8hour air concentrations exceed the long term RIC
of 0.015 ppb, the inhalation exposures are of concern at both the maximum and minimum
application rate. The Cl3-min air concentrations also exceed the TLV of 50 ppb.
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, Table 17 - Inhalation Risk Summary for Occupational Painters
Application | Painted Surface | Air Exchange | Hours | C13-min* | ACGIH | C-8hour® | Long Term
Rate Area  Rate . {perDay | (ppb) : RIC (ppb)
W00 ppm 3131 f¢ 043 perhour | 8 680 ) 1)13
100 ppm | (one apartment ) 58 A

A. Maxinuum 15 minute average air concentration.
B. Maximiun 3 hour average air concentration on the day of painting.

Air concentrations in bold font are concern because they exceed the TLV and the RfC.

6.1.3 Vedical Clinic Hard Surface Cleaning Inhalation Exposure Assessment

There are three products {15136-9, 55195-3 and 55194-5) which are used to clean non-
critical hard surfaces in medical clinics, dental clinics and veterinary offices. Two of theses
products are RTU sprays and one is an RTU wipe. In this section, worker inhalaticn
exposure to GA vapors during hard surface cleaning with these products was assessed HED
utitized EPA’s Consumer Exposure Module (CEM) to estimate air concentrations resulting
from the use of glutaraldehyde as a general purpose cleaner. Detailed information and the
executable model can be downloaded from http://'www epa.gov/opptintr/exposure

The tollowing chemical-specific inputs were used in the model:

The molecular weight of GA is 100 and the vapor pressure is 0.10 mm Hg.

®

s The weight traction of GA is 0.00275 (0.275%; as stated on the product labels.

e The mass of product used is 123 grams which is a detault assumption in CEM.

= The mmimum air exchange rate of 0.45 air changes per hour (ACH) is based upon the

assuraption that a clinic would be located in a residence.
+ The maximum air exchange rate of 4 ACH based upon the assumption that a clinic would
be located in a well ventilated hospital building.

The results of the CEM model runs are included in Appendix B and the risks are
summarizea in Table 18. It should be noted that CEM calculates daily exposures as 24 hour
TWAs,  The 24 TWAs were converted to 8 hour TWAs by assuming that all of the exposure
occurs during the workday. This assumption is probably valid because the highest air
concentrations oceur during and immediately after use and then decline due to ventilation.
Since medical surface cleaners can be used on a year round basis, only long term exposures
were assessed. Because the 8 hour time weighted average (TWA) air concentrations exceed
the long terim REC of 0.013 ppb, the inhalation exposures are of concern at both the low and
high air exchiange rates. The peak exposure is also of concern at the low air exchange rate
because it vxceeds the ACGIH TLV of 50 ppb.
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Table 18 - Inhalation Risk Summary for Medical Hard Surface Cleaning .-

‘:Amountof © | Durationof | ~Air | - Peak ‘ACGIH | 24
‘Fraction | Product Used | Use Exchange | Concentration | TLV:' | TWA
SR RS Rate | (ppb) _{ppb). | (ppb) l(ppb) :
0.00275 [ 123 grams 1.42 hours 045 130 50 26 78
4 21 0.033 10

Air concentrations in bold font are of concern because they exceed the TLV and/or the RfC.

6.2 Occupational Post-application Exposures
6.2.1 Fogging Exposure Assessment

GA is used for fogging poultry houses in preparation for a new flock of birds. Exposures
to GA can occur after fogging when the workers re-enter the fogged area to finish cleanup.
Only inhalation exposures were assessed, because dermal post application exposures are
presumed to be negligible because the GA evaporates rapidly from the fog as predicted by the
Aero-Evap model presented in MRID 466822-07 (McCready, 2004). The inhalation
cxposure assessment was conducted using the single chamber decay formula from the Multi-
Chamber Concentration and Exposure Model (MCCEM v1.2). This assessment was based
upon the application parameters listed in the Virocide Label (EPA Reg #71355-1) because
this label has the most explicit instructions for fogging application. The following
assumptions were made:

¢ The area being fogged is a one-chamber barn with dimensions of 300 ft x50 ft x10 tt (AD
standard assumption).

¢ The air exchange rate is 4 air changes per hour. (Jacobson, 2005).

e Fogging occurs instantaneously, so that the entire mass of product is mixed
homogeneously with the indoor air as soon as fogging commences.

e The concentration of the fogging solution is 2.1 percent GA. This is based upon the
dilution rate of 1 part product per 4 parts water times from label #71355-1 which contains

10.725% GA.

¢ The application rate of fogging solution is 125 ounces per 1000 cubic yards (yd’) based
upon label #71355-1.

o The application rate in terms of ai is 0.17 Ib ai per 1000 vd’ based upon the following:
(125 oz applied per 1000 yd’/ 128 oz per gallon) x (8.35 ib per gallon * 2.1% ai)

e The initial concentration is 101 mg/m’ (25,000 ppb) based upon the following:
(0.17 Ib ai * 454,000 mg per Ib) / (1000 yd® * 0.764 m’ peryd*)
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The caleulations are included in Spreadsheet A and a summary of the results is included
in Table 19, The air concentrations decline to less than the TLV in 94 minutes and to less
than the R1U in 170 minutes.

Table 19 Gl_ araldehyde Al]‘ Concentratmns After F oggmg a Poultry House
-Elapsed Time - b AII’ Concentratron o Relevant Standard
{minutes) o {ppb) . (ppb) - o
0 23,000 30- ACGIH TLV
94 47 50 - ACGIH TLV of 30
170 0.030 0.032 - EPA Short Term R{C

Exposure data for spraying and fogging applications was also included in the Dow
Chemicul Exposure Data Summary (MRID 466822-01) and are summarized in Table 20

below.
Table 20 - GA Air Concentratlons Measured During Spraymg and Fogging Applications
Location Opemnon o ‘Solution | Samiple’ Sampled Resuits (pp b) . Source
o | Strength | Type Period o
: : : s (mmutes} s b
Poultry Machine washing 1000 Arca 10-60 ND-68 (n=3) ucCe
Hatchery hatching trays and chick ppm 2000
boxes
Spraying egg cars Arca, 10-60 14 UCC
2000
Atomizing hatcher and Area 10-60 130 — 1760 (n=4) UCC
chick room 2000
Turkey Turkey housing treated 1000 PBZ 13 26 inidal uCce
Hatchery i with UCARSAN 4236 ppm ND at 15 min 2000
; 31at35 min
Chicken Fogging: Oto 135 5300 ppm | Area 1020 530 initial ucce
Hatchery i minutcs after application 20 at 135 min 2000
Chicken ! Spraying — manual 2% PRZ 13 120 (n=1) SIDS
House - Area 30 to 80 (n=3)
Broiler " Spraying - Automatic 2% Area 13 20 ta 30 (n=3) SIDS
Production ﬁ
Chicken ; Fogging 600 ppm | Area 15 20t0 50 ucce
House - : - 2000
Brotler ;
Production
Church in Hot Fogging for SARS 3% Arca 15 >3000" at 30 min Trawick
Taiwan Disinfection Trial >3000" at 60 min
3000 at 120 min
: 140 at 240 min
A. Fog contacted sampling tube. Next highest result was 1060 ppb
B. Break-through vccurred. The calculated initial air concentration was 48,000 ppb based upon the application rate.
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6.2.2 Metal Working Fluids (MWF) Exposure Assessment

Dermal Exposure

There is a potential for dermal exposure when a machinist handles treated metalworking
fluids. This exposure occurs after the glutaraldehyde has been added to the MWF which is
used by a machinist. The dermal exposures were assessed by comparing the concentrations in
the treated MWF with the concentrations used in the dermal toxicity studies. This
comparison is shown in Table 21 below and indicates that the dermal exposures are of
concern at the high application rate of 270 ppm (0.027 percent) because the MOE 0f 92 is less
than the target MOE of 100. The dermal exposures are not of concern at the low application
rate ot 36 ppm (0.0036 percent) because the MOE exceeds 100.

Table 21 - Dermal Risks from MWF Treated with Glutaraldehyde
Application Rate | Application Rate Glutaraldehyde NOAEL MOE®
{ppm) (Percent) NOAEL Concentration” ~ | {Target MOE = 100)
270 0.027 30 mg/kg/day 2.3% 92
36 n.0036 690
AL The concentrinwn of glutaraldehyde in the test solution apphied at the NOALL dose.
3. MOT = NOAFL Concentration (pereent} / Application Rate {percent)

inhalation Exposure

Inhalation exposures are also of concern tor machinists working with treated MWF, but at
this time insufticient data are available to assess the exposure. Inhalation exposure to MWF
additives is normally assessed at EPA by assuming that MWF aerosol exposure would not
exceed the OSHA PEL of 13 me/m’ and that the chemical additive would also be present as
an gerosol in proportion to the amount added. The estimated air concentration is then the
product of the weight fraction of the chemical added to the MWF times the OSHA-PEL. GA
has a much higher vapor pressure than most MWF additives and would also become airbome
as a vapor, therefore, the OSHA PEL oil mist approach is not valid.

6.5 Data Limitations/Uncertainties

There are several data limitations and uncertainties associated with the occupational
handler and postapplication exposure assessments. These include:

e Most of the air sampling data was collected to compare GA exposure to the TLV of
50 ppb which is a ceiling value and it is not comparable to the RfC of 0.32 ppb which
is based upon an eight hour time weighted average (TWA) exposure.  When assessing
cetling values, short term samples of 15 minutes or less in duration are collected at
peak cxposure periods during the workday. Because only peak exposures are of
interest when comparing exposures to ceiling exposure limits, the intervals between
peak cxposures are usually not evaluated. By contrast, sampling that is conducted to
evaluate 8 hour TWA exposure timits usually includes all parts of the workday.

e Most of the samples were collected prior to 1996 and in 1997 the OSHA sampling
method was updated to allow tor longer sampling times with lower detection limits.
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The updated method allows for samples up to 4 hours in duration to be collected with
a limit of detection of 0.027 ppb which is less than the short term RFC of 0.3 ppb.
'his method is affected by ozone interference; however, when the ozone
concentration exceeds 10 ppb and reduced sampling times may be required.

e Some of the data submitted by Dow Chemical includes 8 hour TWA samples taken at
during drumming at the production piant, however, it is not known if the conditions at
the plant are representative of conditions at end user facilities. Although larger
quantities are handled at the plant which might increase exposure, engineering
controls such as closed system loading and local exhaust ventilation are also probably
present at the plant which would reduce exposure.

s it iy net known what percentage of paints used by professional painters in the
-esidential environment are treated with GA.

¢ [t was assumed that the treated products contain 100% liquids and no adjustments
were made for solids content.  Although it is understood that paints contain
approximately 50% liquids, the assumption of 100% liquids does not result in an
overestimate of exposure because the vapor pressure of 0.1 mm Hg which was used to
represent 100% glutaraldehyde is actually the vapor pressure for 50% glutaraldehyde.

7.0 Recommendations to Mitigate Glutaraldehyde Risks of Concern

Residential Risks of Concern

To mitigate the residential risks arising from the use of glutaraldehyde treated paint or
laundry detergent it 1s recommended that the treatment rates be reduced.

Occupational Risks of Concern

Glutaraldehyde should be only be used with appropriate work practices and engineering
controls such that peak exposures do not exceed the ACGIH TLV and average daily
exposures do not exceed the relevant RfCs. This can be accomplished by one or more of the
following:

» The open pouring of glutaraldehyde solutions should be minimized to low volume
applications where the amount of concentrate handled is less than a couple of gallons
per day.

s Autematic addition systems that minimize operator exposure to the concentrated
product should be used when handling larger amounts of glutaraldehyde. 1 this is not
feasible then tocal exhaust ventilation should be used to reduce glutaraldehyde
exposure.

e Foguing of poultry houses should only be done in such a way that the operator is
outside the poultry house when applying the fog.

Glutaraldehyde treated paint should only be used in well ventilated arcas.

+ Glutaraldehyde hard surface cleaning products should only be used in small amounts

in areis with very good general ventilation.
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Glutaraldehyde Appendix A: Label Use Patterns

Processing Facilities

464-702
464-700

464-696
464-689

| 464715

Solubfe Concentrate

i

feathers, fhult, or ather debris,

Page i of 13

Use Site  Formulation/ EPA ‘Methed of | Application Rate/ No. of | Use Limitations
) Reg No. | Application | applications ,
Agricaltural premises and equipment ’ ‘ i o o o
1
|
T_,:; Santation TReudviolse 7 TSprav CHAR o  per Teallon ofwater | None Stared — T T
L and-702
L 464-700 '
| Soluble Concentrate | Spray [0 110z Per | gation of water | None Stated T
464-689
464-715
. 164-716
Farm Equipment and Animal | Ready to Use Solution | Spray Not Stated Remove all animals and feed from ¢ 155?3ii1ises. O
Housing Buildings 164.702 Remove all portable equipient and empty all ]
164-700 feeders and waler troughs. If not removed, all .
Soluble Cancentaate ! treated feeders and waterers must be thoroughiy {
rinsed with potable water prior to reuse. Remove |
464-696 all litter und manure from floors and other E
3 464'989 surfaces. 1t titter s nof removed, aliow 1o stand |
713?5"1 afler treatment for at least ten minutes before
464“? 15 repopulation. Allow to stand for at least five
464-716 minutes or until dried.
66171-7
| Soluble Concentrate Fogging None Stated o The generated fog is very irritating to eyes, skin,
71355-1 and mucous membranes. Under no circumstances
should a room or building be entered by anyone
until the fog has completely settied, normally 1 w
4 hours afier the actual fogging. 1f the room or
building must be entered, then the individuals
! entering must wear a self contained respirator
: approved b NIOSH/MSHA, goggles, long shirt,
sleeves and panis.
' Hatcheries, Setters, and Chick | Ready to Use Solution Spray 20 to 100ppm active Remove all animals from the area. Clean out
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Glutaraldehyde Appendix A: Label Use Patterns

Use Site

Formulation/ EPA
Reg No.

- Method of
Application

Application Rate/ No. of
applications

Use Limitations

464-716
71355-1

Trays. Racks. Carts, Chick
Boxes, Cages, and Other Hard
Surfaces

Ready to Use Solution
464-702
464-7100

Immersion

None Stated

None stated

Spray

None Stated

Norne Stated

Soluble Concentrate
464-696
464-689
464-715
464-716

Spray

None Srated

None Stated

1 Soluble Concentrate

464-696
464-689
464-715
464-716
71355-1
66171-7

Spray

None Stated

Remove all filth and heavy debris from surfaces.

Ready to Use Solution
464-700

Spray

None Stated

None Stated

Commercial, institutional an

d industrial premises and equipment

Veterinary Facilities. Janitorial,
Commercial and Industrial
Facilities, Hard Surfaces

Impregnated Materials
55195-4

Wipes

None Stated

None Stated

Medical Waste (laboratories,
biomedical research facilities,
nursing homes, human and
animal waste)

Ready to Use Solution
71814-1

Microencapsulated
46781-10

None Stated

None Stated

None Stated

Urinals

Ready-to-use Solution
35195-3

None stated
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None stated
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~ Use Site

Glutaraldehyde Appendix A: Label Use Patterns

" Formulation/ EFPA

Method of

1 Application Rate/ No. of

Use Limitations

i 55105-3
15136-9

I
|
Reg No. | Application applications f
Cages Ready-to-use Solutionn | Spray None siated None staled
55193-3 i
1
15136-9 | i :
- Veterinary Hospitals Soluble Concentrate | Spray Nane Stated | None Stated
e i H M
P 713331 | |
Residential and public access premises o
Hard Surfaces I Ready-to-use Solution Spray None stated None stated

cx wa

Liguid Medical Waste

BRSNS WL A .d N eeaEs vy samad
lll CuliioLy all C\l ul.l] [11E= 31}

~1"Water Soluble Package

72675-1

None Stated

None Stated

None Stated

Hospitals, Medical offices,

Dental Gtfices,

Impregnated Materiais

Wipes

None Stated

None Stated

Medical Waste

Ready to Use Solution
71814-1
Microencapsulated
46781-10

None Stated

None Stated

Noite Stated

Exam Tables Ready-to-use Solution | Spray | None Stated | None staied
55195-3

Dialysis Machine "~ TReady 1o Use Solution | None Stated | None Stared None Stated o
8383-6

Hospital Surfaces Soluble Concentrate Spray Norne Stated None Stated

71355-1

Materials preservatives

Industrial, institutional and
consumer in-can process and
products

Soluble concentrate
464-692
464-688
464-706
464-703
464-703
464-718
464-693

None Stated

Use 0.2 — 4.4 |bs of product
per 1000 Tbs. of water content

At no time should the level of the antimicrobial
exceed 2.2%0

No# food contact applications
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Glutaraldehyde Appendix A: Label Use Patterns

Use Site

Formulation/ EPA
Reg No.

Mecthod of
Application

Application Rate/ No. of
applications

Use Limitations

464-704
464-688
464-703
464-706

464-705

Soluble concentrate
68868-2

1677-206

1667-205
33753-26

33753-27

33753-31

None Stated

Use 2.6 - 93.3 1. Oz. of
product per 100 gallons of
water content

At no time should the level of the antimicrobial
exceed 2.2%

Non food contact applications

Concrete admixtures

Soluble concentrate
464-692
464-688
464-706
464-705
464-718
464-706
464-705

None Stated

Add 2.0 16 tbs per 1600 Ibs.
of admixture

None stated

Soluble concentrate
(EPA Reg No. 68868-2

None Stated

Use 2.8 - 26 fl. Oz. of produci
per 100 gallons of water
content

At no time should the level of the antimicrobial
exceed 2.2%

Reverse osmosts membranes

“Soluble concentrate
464-692
464-688
464-706
464-705
464-718
1677-206
33753-26
33753-27
33753-31
464-688

| 464-706

Immerse
elements in tank

Immerse reverse osmosis
elements ina 0.2% - 4.0%

"Adda02% - 4.0%
concentration of antimicrobial
to the tank in the circulation
system {for instafled out of
service equipment)

Page 4 of 13
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Use Site

Glutaraldehyde Appendix A: Label Use Patterns

" Formulation/ EPA

Reg No.

Method of
Appljpation

Application Rate/ No. of
applications

647
i

i Industrial processes and water systems

. Oviiis d,_.{t. taiiks

Water Floods {

{cont.y
{cont.}

Water Floods

< cuneeidale

S

siul
I NETEY 1"
1a07-42

C{ luject whiete

good mixing can
be assured.

Use Limitations

30 10 500 } )m e

P For use wilh closed dedivery svsienis iy

Soluable Concentrate

L 164-692

464-701
i64-702

464-714

464-718

1448-354
1448-421
[448-422
1448-423
67869-36
59894-7

1677-206
1677-205
59894-4

10707-40
10707-41
33753-30
33753-27
33753-31

Add to waicr
flood system at
point of uniform
mixing

Initial Treatment: Add 110 to
8,333 ppm per 1,000 gallons
flood water. Repeat until
control is achieved.

Subsequent Dose: add 22 to
3,500 ppm per 1,000 galtons
of flood water to the system
weekly or as needed.

applications.

Do not use in any marine and or estuaring oil field

Soluble concentrate
464-700
364-709

Add to water
flood system at
point of uniform
mixing

add 300 to 16,670 ppm per
1,000 gallons of flood water to
the system weckly or as
needed.

Soluble concentrale
8133-20

464-688

464-694

33733-26

lnitial Treatment:
200 to 10,000 ppm per 1,000
gallons flood water

Subseqguent Dose: 40 o
10,000 ppm to the system
weekly

Page 5 of 15
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Glutaraldehyde Appendix A: Label Use Patterns

Use Site Formulation/ EPA Method of Application Rate/ No. of Use Limitations
Reg No. Application applications
Drilling Muds Soluble concentrate Added o a 50'to 1000 ppmi_per 100 None stated
59894-4 drilling fluid barrels of fluid
1448-354 system at oint of
1448-421 mixing
1448-422
1448-423

Dritling, Completion and
Workover Fluids

Soluable concentrate
464-692

Added to fluid
system

Initial: 35 w 1,666 ppm per
100 barrels of Muid

None stated

464-694

464-701 Maintenance Dosage: 55 to

464-702 1,666 ppm per 100 barrels of

464-714 additional fluid or as necded

464-718 depending on severity of

67869-36 | comaminaion

59894-7 ‘

1677-206

59894-4

33753-27

33753-31

Soluble concenlrate Added to fiuid Initial: 44 to 2,000 ppm per

8133-20 system H0 barrels of tluid. 100 to

464-688 2,000 ppm for subsequent

33753-26 treatment.

Soluble concentrate Added to fluid 3310 3,333 ppm per 100 Not for use in fracturing and completion fuids in
1677-205 system barrels of additional fluid or as | the State of California
464-700 needed depending on severity

464-709 of contamination

33753-30

! Packer Fluids

Soluble Concentrate
464-692
464-698
464-7G1
464-702
464-718
59894.7
1677-206
598944
33753-27
33753-31

Add at point of
mixing

Add 50 to 694 ppm per 100
barrets ot fluid to a freshly
prepared fluids depending on
severity of contamination

Add 30 to 694 ppm per 100
barrels of fluid to a freshly
prepared fluids depending on
severity of contamination

Page 6 of 13
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Glutaraldehyde Appendix A: Label Use Patterns

Use Site

Formulation/ EPA
Reg No.

Method of
Application

Application Rate/ No. of
applications

Use Limitations

Packer Fluids (cont.)

Soluble concentrate
| 8133-20
L 464-714
L d64-688
13733206

Add at point of

mixing
g

Add 90 to 1200 ppm per 100

barrels of fluid

| Soluble concentrate
1677-205

464-700

464-709

A Ea an
d3/03-3V

Add at point of

mixing

Add 167 to 2,000 ppm per 100
barrels of fluid

Not for use in the State of California

“Gas production and
transmission pipe systems

" Gas Storage Wells and Systems | |

Not for use in the State of
Calitfornia

Soluble Concentrate

464-688
404-698
464-692
464-700
464-701
+404-7402
464-709
364-714
464-718
1677-206
8133-20
33753-27
33753-31

Direct injection

Conduct to ensure maximum
distribution of product through
the entire surface of the
pipeline. 36 to 667 ppm.
Injeciions to the systent should
be occur weekly or as needed.

“Soluble concentrate
1677-205
33753-30

337504
A331533-200

Direct injection

Inject 167 to 2,000 ppm into
system on weekly basis or as
needed to maintain control

Not for use in the State of California

Soluble Concentrate

464-692
464-698
464-701

Injections

Produce a concentration of
555 to 8,300 ppn. Injections
should be repeated yearly or as
needed to maintain control

Injections should take place before gas is injected
(during the suminer) ‘

Page 7 of 15
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Glutaraldehyde Appendix A: Label Use Patterns

Hydrotesting (cont.)

464-662
464-701
464-702
464-714
464-718
1677-206
33753-27
33753-31

pipelings or vessels should
contain 110 to 6,640 ppm per
1,000 gallons of water.

Soluble concentrate
8133-20

464-688

464-698

33733-26

Water used to hydrotest
pipelines or vessels should
contain 200 to 8,000 ppm per
1,000 gallons of water.

fse Site Formulation/ EPA Mcthod of | Application Rate/ No. of Use Limitations
Reg No. Application | applications
. 404-702
464-714 Not for use in the State of Califorpia
464-718
1677-206
1677-205
33753-27
33753-31
Soluble concentrate [njections Produce a concentration of
8133-20 1.000 to 10.000 ppm.
464-688 Injections should be repeated
33753-26 - yearly or as needed to
Cmaintain control
Soluble concentrate Injections Produce a concentration of -
464-700 1,500 10 16,670 ppm.
464-709 Injections should be repeated
33753-30 yearty or as necded to
maintain conirol
Hydrotesting Soluble Concentrate B Water used to hydrotest Used depending on water quality and Tength of

time the equipment will remain idle.

Soluble concentrate

1677-205
464-700
464-709

Wialer used o hydrotest
pipeiines or vessels should
contain 333 to 33,333 ppm per
1,000 gallons of water.

Not for use in the State of California

Page 8 of 15
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Glutaraldehyde Appendix A: Label Use Patterns

Use Site

| Formulation/ EPA

Reg No.

" Method of
Application

Application Rate/ No. of
applications

33753-30

Pipeline Pigging and Scraping
Operations

Soluble Concentrate

164-692
364-698

5 1_7M11
U= U

464-702
164714
164-718
1677-206
8133-20

33753-27

©33753-31

Apply to slug of
walter
mmmediately
tolfowing the

scaper

Soluble concenirate

Apply to slug of

Concentration of 0.2 to 3.3%

Concentration of 0.1 1 to 68

per 100 gallons of water

i depending on the length of the
¢ pipeline and severity of

Lilito I1, 111 ppm per 100
gallons of water

Use Limitations

[448-423
t448-420
1448-430
1448-43 ]
1448-354
164-702
464-700
464-693

Subsequent Dose; 0.3~ 8.57
Ibs per ton of pulp or paper
(dry basis)

Heavily fouled systems should be boiled out prior |

Heavily fouled sysiems should be boiled out prior

8133-20 water per 100 gallons of water
464-688 immediately depending on the length of the
464-700 following the pipeline and severity of
464-709 ‘scaper biofouling.
33753-30
33753-26

Paper mills and paper mill Soluble concentrale Add to the paper | Initial Dose: 0.5 — 10.0 Ibs per

process walcr systemns 464-688 makng system at | ton of pulp or paper (dry 1o iniliaf treatment,
464-692 a point of basis)
464-688 uniform mixing Subsequent Daose: 0.3 - 8.57
464-708 such as the {bs per ton of pulp or paper

i Paper wuills and paper mill 464-712 beaters, broke (dry basis)

process water systems (cont.) 464-718 chest pump,
67869-36 save-all tank, or
1677-206 white-water tank. | Initial Dose: 0.3 ~ 10.0 lbs per | to initial treatment.
1677-203 ton of pulp or paper (dry
1448-421 basis)
1448-423

Page 9 of 15
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Glutaraldehyde Appendix A: Label Use Patterns

Use Site

Formulation/ EPA
Reg No.

Method of
_Application

Application Rate/ No. of
applications

Use Limitations

464-712
464-704
464-708
33753-26
33753-27

| 3375331

Pigments and filler slurries for
paper and paperboard

Pigments and tiller slurries for
paper and paperboard (cont.)

Soluble concentrate
464-692
464-688
464-703
464-708
464-718
67869-36
63868-2
464-693
464-704
464-688
464-712
464-708
464-703

Add to dry
powder in the
mixed slurry.

Use 0.10 - 2.0 Ibs. per 1000
fbs. of dry powder

For use in food and non-food contact pigments and
slurries

Soluble concentrate
1677-206
1667-205
1448-421
1448-422
1448-423
1448-429
1448-430
1448-43 |
1448-354
33753-26
33753-27
33753-31

Add to dry
powder in the
mixed slurry,

Use 1.1~ 20.0 1bs. of product
per 10000 Ibs. of slurry

For use in food and non-food contact pigments and
slurries

Water based caatings for paper
and paperboard

| 464-718

Soluble concentrate
464-692
464-688
464-703
464-708
464-712

Add to dry
powder in the
mixed slurey

I

!

Page L0 of 15

Use 0.10 - 2.0 lbs. per 1000
Ibs. of dry powder

For use in non-food contact coatings
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Glutaraldehyde Appendix A: Label Use Patterns

r Use Site

"7 Formulation/ EPA™ |

Application

"~ Method of

Application Rate/ No. of JL

applications

|
S
!

i as , . ,
| Water based coatings for paper

'{ and paperboard {cont.)

Soluble concentrate

1677-206
1667-2035
1448-42]
1448-422
1448-423
1448-429
1448-430
1448-43]
33753-26
33753-27
33753-31

Aqueous metal working fluids

464-688

Soluble concentrate |

464-718
1677-206
1677-205

Add o dry
nowier i the
mixed slarry

|
I

Use 1.0-- 200 [bs. of product |
- per 10000 ths. of slumry

" Use Limitations

|

1

For use in non-food contact coatings

—

Add to fluid
system at a point
of uniform
mixing.

“Soluble concentrale

464-688
464-697
464-693
464-697

Addto Muid
system al a point
of unifoerm
nmixing.

R B

E Initial Dose: 4.8 —24.6 f. 0z

Initial Dosc: 6.7 - 84.5 Ibs.
per 10,000 gallons off

None stated

melalworking fluid J

Subsequent Dose: 2.7 - 56.3
Ibs. per 10,000 gallons of
metalworking fluids, weekly
or as needed

per 100 gallons of
metalworking fluid

Subsequent Dose: 1.9 - 16.4

tl. oz per 100 gallons of
metalworking fluid

Noue stated

Page 11 of i5
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Glutaraldehyde Appendix A: Label Use Patterns

Use Site Formulation/ EPA Method of Application Rate/ No. of Use Limitations
Reg No. Application applications

Soluble concenirate Add to fluid Initial Dose: 1.8 — 6 gallons
464-692 system at a point | per 10,000 gallons of
464-6938 of uniform metalworking fluid
68868-2 mixing, Subsequent Dose: 0.7 - 4
464-704 gallons per 10,000 gallons of
33753-26 metatworkig {luids, weekly
3375327 or as needed
33753-31
464-698

" Water based conveyor
lubricants

Soluble concentrate
164-691
464-692
464-688
464-7035
464-697
1677-206
1667-205
464-693
68868-2
464-704
33753-27
33753-31
464-688

Automated feed
systens,

Use a recommended automatic
feed system to provide 1.3 ~
28.0 fluid ounces per 100
gallons of diluted jubricant

Avoid contamination of food in application of |

Soluble concentrate
464-718

Use a reconunended automatic
feed system 1o provide 0.14 —
0.83 Ibs. per 100 gallons of

dtluted tubricant

“Air washer and industrial
scrubbing
systems/recirculating cooling
and proccss water systems

Soluble concentrate:
33753-30

33753-31

33753-23

3375326

| 33753-27

1448-354
1448-423
1448-422
14438-421
464-707
404-688
464-764

Industrial air
washer systems
which have mist-
eliminating
components,
intermittent, or
continuous feed
method

Initial dose: When the system
is noticeably fouled, 40-80 f1
oz per 1000 gallons of water
to

11.3-23.011 0z per 1000
gallons of water

Subseyueni Dose: When
miciobial control is evident

P 1o-d0 flozod6-11.5 1oz

per 1000 gallons of water

Page 12 of 15
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Use Site

Glutaraldehyde Appendix A: Label Use Patterns

Formulation/ EPA

Reg No.

Method of
_Application

Application Rate/ No. of
applications

" Use Limitations

Ay washer and mdustrial

¢ scrubbing

systems/recirculat
and process water syslems
{cont.)

364-693
464-700
464-702
F9894-4

34
1677-20%

59894-7
67869-36
464-692

Service water and auxiliary

svstenns
i

{ Fire water reserves, spray
paint booths, emergency

cooling warer systems)

Soluble concentrate:

33753-30
33753-31
33753-23
33753-26
33753-27
464-688
464-764
464-693
464-700
464-702
1077-2035
1677-206
464-718
464-692

Intermittent (slug
dose) method

Continuous fecd
method

Innial dose: 12.7 o 25.4 11 vz
Per 1000 gallons

00 gallons of water t

Subsequent dose: 2.5 1o 12.7 11
oz per 1000 gallons of water

None stated

Heat transfer systems

{Evaporative condensers, dairy
sweetwater systems, hydrostatie
sterilizers , retorts, pasteurizers,
warmers, once through cooling
systems)

Heat transfer systems (cont.)

Soluble concentrale:

33733-30
33753-31
33753-23
33753-26
33753-27
464-700
1448-354
1448-423
464-693
1448-422
1448-421
464-764
464-707
464-688

Intermittent (slug
dose) method

Continuous feed
method

Initial dose: 12.7 10 254 f] 0z
Per 1000 gallons of water

Subsequent dose: 2.5 to 12.7 fl
oz per 1000 gallons of waler

None stated
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59894-7
67869-36
464-692

Industrial wastewater
systems

{ (Aerobic and anaerobic, belt
pressed, digested and
undigested sludge’s, and
holding tanks

Soiuble concentrate:
33753-30
33753-31
33753223
33753-26
33753-27
464-707
464-688
464-764
464-693
464-700
464-702
1677-205
1677-206
464-718
464-692

Add 1o systent or
studge at
convenient point
ol mixing such
as the digester.

0.5 to 2.3 gallons per 1000
gallons of water or sludge
Mucrofouling control:
Antisnicrobial should be
added continueusly to
matntain a level of 20ppm
active ingredient in the systemn
for a period of at least 96
hours 5.6t1 oz per 1000
gallons water

None stated

Sugar beet mills and process
water systems

Sugar beet mills and process
. water systems

| 464-704

Soluble concentrate:
33753-30
33753-31
3375323
3375326
3375327
464-764
464-693
464-700
1677-205
1677-206
464-692

Intermitent (slug
dose) method

Continuous feed
method

Initial dose: 6.1to 13.2 fl oz

per ton of sliced beets 10 18.3
o 45.3 f] oz per ton of sliced
beets

Subsequent dose: 0.9 10 9.1 f]
oz per ton of sliced beets to
2.7 10 27.3 11 oz per ton of
sticed beets

Page i4 o' 13
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EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R126955 - Page 46 of 63

Appendix B - Spreadsheet for Table 9 of the Glutaraldehyde ORE Assessment
Residential Painter Inhalation Exposure to Glutaraldehyde in Treated Paint {100 ppm)

Time Time Conc Outdoors Conc Zone1 Conc Zone 2 Conc@Person
{days) (min) {mg/m?®) {mgfm?) (mg/m?) (mg/m?)
0.38 0 0.0000 0.0000 0.0000 0.0000
0.42 60 (0.0000 0.0328 0.0040 0.0328
0.46 120 0.0000 0.0407 0.0087 0.04C7
0.50 180 0.0000 0.0457 0.0121 0.0457
0.54 240 0.00C0 0.6240 0.0127 0.0000
0.58 3C0 0.0000 0.0150 0.0095 0.0000
0.63 360 0.00C0 0.0123 0.0071 0.000C
0.67 420 0.0000 0.0107 0.0056 0.0000
0.71 480 0.0000 0.0097 0.0046 0.0046
0.75 540 0.0000 0.0090 0.003g9 0.0038
0.79 600 0.0000 0.0086 0.0035 0.0035
0.83 660 0.0000 0.0083 0.0032 0.0032
0.88 720 0.0000 0.0081 0.0031 0.0031
092 780 0.0000 0.0079 0.0029 0.0G29
0.96 840 0.0000 0.0078 0.0029 0.0078
1.00 900 0.0000 0.0077 0.0028 0.0077
1.04 960 0.00G0 0.0077 0.0028 0.0077
1.08 1020 0.0000 0.0076 0.0027 0.0076
1.13 1080 (2.0000 0.0075 0.0027 0.0075
1.17 1140 0.00C0 0.0075 0.0027 0.0075
1.21 1200 0.0000 0.0074 0.0027 0.0074
1.25 1260 0.0000 0.0074 0.0026 0.0074
1.29 1320 0.0000 0.0073 0.0028 0.0026
1.33 1380 0.0000 0.0073 0.0026 0.0000
1.38 1440 0.0000 0.0073 0.0026 0.0000

24 hr Average (mg/m3; ¢.013 0.0046 0.0089
24 hr Average (ppb) 3.3 1.1 2.2
0.050 - e e s e o [

-~%-Zone 1 Inside Painted Area

-+ ¢ - -Zone 2 Outside Painted Area ; - F
et AL DRISON E

0.03¢ - -} :

0.010 - o -

Giutaraidehyde Air Conceniration {mg/m3)

400 300 1000 1200 1400

Time in Minutes ;
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WPEM MODEL INPUTS

File with Concentration Details: C:\Program Filestwpem\Giutaraldehyde resdiy.CSV

Title of Run: Table 9 - Short Term inhatation Risk for Residential Painters

Notes: One bedroom painted in 3.42 hours by one DIY painter (RESDIY Defauit Scenario)

Length of Model Run: 1 Days

Type of Building: House
Volume: 15583 ft°

Percent Painted: 10.0 %

Painted Surface Area: 451.91 ft

Coverage:{ft*/gal)
Gallons of Paint:
Painting Hours:
Work Hours:
Painting Days:

Start Day:

Type of Paint:

Density {grams/gal):

Chemical Name:
Moiecular Weight:

Weight Fraction:

Emissions Modet:
Chemical Mass {grams):
%Mass 1st Exponential:
Rate Constant 1st Exp:

Rate Constant 2nd Exp:

indoor Sinks Modei: No Sink

Primer: 200
Primer: 0.00
Primer; 0.00
Primer: 8.0

Primer: 0

Monday

Latex Flat

Primer: 4600.00

glutaraidehyde
100.0 gimole

Primer: 0.600100

Primer: Empirical
Primer; 0.00
Primer:  10.00
Primer: 23.32500

Primer: 0.00584

Reporting interval: 1 minutes

Air Exchange Rate: 0.45 air changes per hour

interzonal Airflow Rate:

3451.63 frhour

Loading Ratio: 0.29 fo/ft

Paint:
Paint;
Paint:
Paint;

Paint:

400

1.13

3.42

3.0

1

Paint: 4600.00

Vapor Pressure: 0.10 torr

Paint:

2.000100

Paint: Empirical

Paint:
Paint;
Paint:

Paint:

013
10.00
23.32500

0.00584

3/29/06
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Exposed individual: Do-it-Ypurself Painter

Location During Painting: In painted area

Zone
Line 1 i
Line 2 z
Lime 3 5
Line 4 B
Line 5 1

Zone
Line 1 1
Line 2 z
Line 3 &
Line 4 Z
Line 5 1

Breathing Rate During Painting: 27.5 m*day

Years in Lifetime: 75

LADD: 2.60E-003 mg/kg-days
ADD: 2.59E-003 mg/kg-days
APDR: 2.60E-003 mg/kg-days
APDR Time: 1.33E+000 days
Single Event Dose: 1.86E-G01 mg

LADD = Lifetime average daily dose
ADD = Average daily dose

WPEM MODEL INPUTS (continued)

Weekday Pattern

Enter Hr Enter Min
o 0
7
8 0
16 0
22 0

Weeleand Pattern

Enter Hr Enter Min
0 0
7 30
] 30
18 o}
22 0

WPEM MODEL RESULTS

LADC: B.91E-003 mg/im®
ADC: 8.90E-003 mg/m?*
Cpeak: 4.74E-002 mg/m>
C15-min: 4.69E-002 mg/m®
C3-hour: 1.57E-002 mg/m®

APDR = Acute Potential Dose Rate (highest 24-hour dose rate for exposed individual)

LADC = Lifetime average daily concentration

ADC = Average daily concentration

Cpeak = highest instantaneous concentration to which individuai is exposed

C15-min = highest 15-minute average concentration to which an individuai is exposed

C8-hour = highest 3-hour average concentration to which individuat is exposed

3/29/06

Gender: Non-Specific

Breathing Rate (m*/day]
96
24.0
13.3
18.0
12.0

Breathing Rate {(m*/day)
9.6
24.0
13.3
18.0
12.0
Lifetime Exposure Events: 27375
Avg. Body Weight: 71.8 kg

2.1BE-003 ppm
2.1BE-003 ppm
1.16E-002 ppm
1.15E-002 ppm
3.84E-003 ppm
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Table 10 - Short Term Risks for Laundry Detergent Handlers

CEM Inputs ID Number: Table 10

Product: {Laundry Detergent Chemical Name: Glutaraldehyde
Scenario: ! aundry Detergent Population: Adult
Molecular Weight (g/mole): 100 Vapor Pressure (torr): 0.1
Weight Fraction - Median 0.001 Weight Fraction - 90% (unitless): 0.001
(unitless):
Inhalation [nputs

Frequencv of Use (events/yr): 363 Years of Use: 75

Mass of #roduct Used per Event 400 Mass ot Product Used per Event 400

- Median (g): -90% (g):

[nhalation Rate During Use 0.53 Duration of Use - Median 0.667
(m°/hr): (hours/event):

Inhalation Rate After Use (m°/hr): 0.33 Duration of Use - 90% 0.667

(hours/event):

Zone 1 Volume (m®): 20 Whole House Volume (m’): 369

Air Exchange Rate (air 0.43 Body Weight (kg): 71.8
exchanges/hr):
Activity Patterns

User: L111111235542467422744411 Start Time: 9

Non-User: Room of Use: 5. Ltility Room

Hour: 0 6 12 18




EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R126955 - Page 50 of 63

CEM Inhalation Exposure Estimates
ID Number: Table 10

Scenarto: Laundry Detergent Population: Adult
Inhalation Rate (r*/day): 0.55 Years of Use (years): 75
Body Weight (kg 71.8 Frequency of Use (events/year): 365
‘ Exposure Units Result AT (days)
!(jh;ronic Cancer
' LADD,, (mg/kg-day) 1.97e-03 2.74¢+04
LADC,, (mg/m’) 1.07e-02 2.74e+04
Chronic Non-Cancer
ADD,,, (mg/kg-day) 1.97¢-03 2.74e+04
ADC, (mg/m*) 1.07e-02 2.7de+04
Acure
ADE,,, (mg/kg-day) 1.97e-03 1.00e+00
Cpyor (mg/m?) 2.75e-01 1.00e+00

LADD - Lifetime Average Daily Dose (mg/kg-day) LADC - Lifetime Average Daily Concentration fmg/m-)

ADD - Average Daity Dose (mg/kg-day) ADC - Average Daily Concentration (mug/m?)
ADR - Acute Dose Rate (mg/kg-day) Cp - Peak Conceniration (mg/m*)
Note: 75 years = 2. 738e+04 days pot - potential dose

Note: The general Agency guidance for assessing short-term, intrequent events (for most chemicals, an exposure
of less than 24 hours that occurs no more frequently than monthly) is to treat such events as independent, acute
exposures rather than as chronic exposure. Thus, estimates of long-term average exposure like ADD or ADC may
not be appropriage for use in assessing risks associated with this type of exposure pattern. (Methods tor Exposure-
Response Analyvsis tor Acute Inhalation Exposure to Chemicals {External Review Draft). EPA/600/R-98/051. April
1998
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Appendix B - Spreadsheet for Table 12 of the Glutaraldehyde ORE Assessment
Glutaralidehyde Post Application Exposure from Treated Paint (100 ppm)

Time (days) Time Conc Qutdoors Conc Zone1 Cong¢ Zone 2 Conc @ Person
(Minutes) (mg/m") (mg/m?) (mg/m?} {mg/m3)
0.38 0 ] 0 0 C
0.42 50 0.000 0.084 0.010 0.010
0.46 120 0.000 0.105 0.022 0.022
0.50 180 0.000 0.118 0.031 0.031
0.54 240 {.000 0127 0.037 0.000
0.58 300 0.000 0.052 0.032 0.000
0.63 360 0.000 0.039 0.024 0.000
0.67 420 0.000 0.034 0.018 0.000
0.71 480 Q.000 0.030 0.015 0.015
0.75 540 0.000 (3.028 0.012 0.012
0.79 : 600 Q.000 0.026 0.011 0.011
0.83 660 J.000 0.025 0.010 0.010
0.88 720 9.000 0.024 0.008 0.C0%8
0.92 780 0.000 0.024 0.008 0.009
0.96 840 0.000 0.024 0.008 0.024
1.00 900 0.000 0023 {.008 0.023
1.04 960 0.000 0.023 0.008 0.023
1.08 1020 0.000 0.023 0.008 0.023
1.13 1080 0.000 0.023 0.008 0.023
117 1140 0.000 0.023 0.008 0.023
1.21 1200 $.000 0.022 0.008 0.022
1.25 1260 0.000 0.022 0.008 D.022
1.29 1320 0.000 0.022 0.008 0.C08
1.33 1280 0.000 0.022 0.008 0.coo
1.38 1441 0.000 0.022 0.008 0.coo
24 Hour Average {mg/m2) 0.040 0.014 0.015
24 Hour Average (ppm) 0.0097 0.0033 0.0037
24 Hour Average (ppb) 9.7 33 37
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WPEM MODEL INPUTS

File with Concentration Details: C::Program FilesiwpemiGlutaratdehyde Post Ap Paint.C5V
Title of Run: Table 12 - Glutaraidedhyie Post Application Exposure from Treated Paint Applied by a Professional Painter
Notes: One bedroom painted in 3.93% heurs by ane professional painter (RESADULT Default Scenario)

Length of Model Run: 1 Days Reporting Interval: 1 minutes

Type of Building: House Air Exchange Rate: 0.45 air changes per hour
Volume: 15583 it interzonal Airflow Rate:  3451.63 ft*/hour
Percent Painted: 10.0 % l.oading Ratio: 0.29 ft*/ft*

Painted Surface Area: 451.91 f

Coverage:{ft*/gal) Primer: 200 Paint: 400
Gallons of Paint: Primer: 2.26 Paint: 1.13
Painting Hours: Primer: 2.66 Paint: 133
Work Hours: ) Primer: 8.9 Paint: 8.0
Painting Days: Primer: 1 Paint: 1
Start Day: NMonday

Type of Paint: Latex Flat

Density (grams/gat):

Chemical Name:

Molecuiar Weight:

Weight Fraction:

Emissions Modet:

Chemical Mass {grams):

“%Mass 1st Expenential;

Rate Canstant 1st Exp:

Rate Constant 2nd Exp:

indoor Sinks Model: No Sink

Primer: 4600.00

glutaraidetyde
100.0 g/imole

Primer: 0.000100

Primer: Empirical
Primer: 2.26
Primer:  10.00
Primer: 23.32500

Primer:  0.00584

Paint: 4600.00

Vapor Pressure:  0.10 torr

Paint: 0.000100

Paint; Empiricai
Paint: 0.13
Paint: 10.00
Paint:  23.32500

Paint: 0.00584

4/24/06
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Exposed Individual: Aduit

Location During Painting: In building

Zane
Line 1 1
Line 2 2
Line 3 ]
Line 4 2
Line § 1

Zone
Lire 1 i
Lire 2 2
Line 3 3
Line 4 2
Line S 1

Breathing Rate During Painting: 168.06 inday

Years in Lifetime: 75

LADD: 1.94E-003 mg/kg-days
ADD: 2,30€-003 mg/kg-days
APDR: 2.91E-003 mg/kg-days
APOR Time: 1.33E+000 days
Single Event Dose: 2.09€-004 mg

LADD = Lifetime average daily dose

ADD = Average daily dose

WPEM MODEL INPUTS (continued)

Weekday Pattern
Enter He
0
7
8
16
22
Weekend Fattern
Enter Hr
0
7
9
16
22

WPEM MODEL RESULTS

LADC: 1.01E-002 mg/m*
ADC: 1,52E-002 mg/m®
Cpeak: 3.73E-002 mg/m?
C15-min: 3.66E-002 mgim*
C8-hour: 2.29E-002 mg/im’

APDR = Acute Potential Dose Rate {highest 24-hour dose rate for exposed individuat}

LADC = Lifetime average daily concentration

ADC = Average daily concentration

Cpeak = highest instantanecus cancentration to which individual is exposed

C45-min = highest 15-minute average concentration to which an individual is exposed

C8-hour = highest B-hour average concentration to which individual is exposed

Enter Min
0

0
0
9
0

Enter Min
Q

30

0
0
0

-Or=

O

-OF~

-or-

4/24/06

Gender: Non-Specific

Breathing Rate (m>day)
9.6
24.0
13.3
18.0
12.0

Breathing Rate [m*/day)
9.6
24.0
133
18.0
12.0

Lifetime Exposure Events: 18250

Avg. Body Weight: 71.8 kg

2.48E-003 ppm
3.72E-003 ppm
9.12E-003 ppm
8.94E-003 ppm
5.60E-003 ppm
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Appendix B - Spreadsheet for Table 17 of the Glutaraldehyde ORE Assessment
Glutaraldehyde Air Concentrations During Professional Painting of a Residence (1000 ppm)

Time Time Conc Outdoors Conc Zone 1 Conc@Person
{days) (minutes) (mg/m?) [mg/m?) {mg/m?)
0.38 0 0.000 0.00 0.00
0.42 60 0.000 0.75 0.75
0.46 120 0.000 1.20 1.30
0.50 18¢ 0.000 1.68 1.68
0.54 244 0.00G 1.97 1.97
0.58 300 0.600 219 219
0.63 360 0.000 2.37 2.37
0.67 420 0.000 2.52 2.52
G.71 480 0.000 2.66 2.66
0.75 540 0.000 2.78 2.78
0.75 541 0.000 2.79 279
0.77 563 0.000 2.83 2.83
8 hour average beginning at minute 0 1.77 mg/m3 0.43 ppm
8 hour average beginning at minute 83 2.16 mg/m3 0.53 ppm
30 rmm,w,,m_,. [ Je— S— S o s
i
: 25 f— e
.20 ————
e ]
 E
I 1]
£
3
E _
é‘ ;
3 i
;8
i3 ‘
B .

120 180 240 300 3B0 420 480 540 800

Time in Minutes
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 ————

fi ¢ . WPEM MODEL INPUTS

File with Concentration Details: C:'Program Filesiwpemigiutaraldehyde resprof. CSV

Titie of Run: Tabte 17 - (nhalation Risk Summary for Occupationaf Painters

Notes: RESPRCF Defauit Scenario -Entire apartment painted in one day (9.4 hours} by two professionals

Length of Modei Run: 1 Days
Type of Building: Apartment
Volume; 7150 f°

Percent Painted: 100.0 %

Painted Surface Area: 2131.50 fi*

Covemgez(ﬂ‘lgal} Primer: 200
Gallons of Paint: Primer: 10.68
Painting Hours: Primer: 6.27
Work Hours: Primer: 10.0
Painting Days: Primer; 2
Start Day: Monday

Reporting Intervai: 1 minutes
Air Exchange Rate: 0.45 air changes per haur
Imerzonal Airflow Rate:  1628.03 ftYhour

Loading Ratio: .29 ft*/ft°

Paint: 400
Paint: 5.33
Paint: 3.13
Paint: 10.0

Paint: 1

Type of Paint:

bensity {gramsigah):

Chemical Name:
Molecuiar Weight:

Weight Fraction:

Emissions Model:

Latex Flat

Primer: 4600.00

glutaraiclehyde

100.0 g/mole

Primer: 0.001000

Primer: Empirical

Paint: 4600.00

Vapor Pressure: 0.10 torr

Paint:

0.001000

Paint; Empirical

Chemical Mass {grams): Primer: 1228
“Mass 1st Exponential: Primer:  10.00
Rate Constant 1st Exp: Primer: 23.32500
Rate Constant 2nd Exp: Primer: 0.00584

Indoor Sinks Model: No Sink

Paint: 8.13
Paint: 10.00
Paint: 23.32500

Paint: 0.00584

4/24/06
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PR e T

-

Exposed individual: Professional »amter

Lacation During Painting: In paintad area

Zane
Line 1 0

Zone
Line 1 u

Breathing Rate During Painting: 27.5 m*/day

Years in Lifetime: 75

LADD: 2.87E-001 mg/kg-days
ADD: 2.87E.001 mg/kg-days
APDR: 2.3TE-001 mg/kg-days
APDR Time: 7.92E-001 days
Singte Event Dose: 2.06E+001 my

LADD = Lifetime average daiiy dese

ADD = Average daily dose

WPEM MODEL INPUTS (continued)

Weekday Pattern
Enter Hr Enter Min
0 0
Weekend Pattern
Enter Hr Enter Min
0 0

WPEM MODEL RESULTS

LADC: 7.50E-001 mgim®
ADC: 7.50E-001 mg/m*
Cpeak: 2.83E+000 mg/m*
C15-min: 2.82E+000 mg/m*
Ca-hour: 2.16E+000 mg/m>

APDR = Acute Potentiai Dose Rate (highest 24-hour dose rate far exposed individuai)

LADC = Lifetime average daily concentration

ADC = Average daily concentration

Cpeak = highest instantaneous cencentration to which individual is exposed

C15-min = highest 15-minute average concentration to which an individual is exposed

C8-nour = highest 8-hour average concentration to which indiviciual is exposed

-0r-

-Or-

O~

~Qr-

4/24/06

Gender: Non-Specific

Breathing Rate (m®day)
13.3

Breathing Rate (m*fday}
13.3
Lifetime Exposure Events: 27375
Avg. Body Weight: 71.8 kg

1.83E-001 ppm
1.83E-001 ppm
6.92E-001 ppm
6.89E-001 ppm
5.28E-001 ppm
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R hHT {
CEo v

,,«’/ W i i’ A ! i“'_l_._,%

i, Num: Table 1¢

Activity Palterns
l)ser

Hour 0 6
Derrmal inputs

12

Fraquency of Use - Body {svents/yr)

Averaging T'me, LARG, LADC.
Averaging T:me, ADR, Cp

111111122154246742274441
Mom-dser: 1111117 1324424774227 4441

Amcunt Retained/Absorbed to Skin (g/lcm2-event)

i

CEM nputs

facuct  Medical Hard Surface Cleaneremical Name: G utaralderyde
cegnann. Generas Purpose Cleaner Popuiation:  Aduit
Muecutar Weight (g/mole) 100 VP (torr) 0.1
Wy - Meo 0.00275 WF - 90%0 00275

inalation inputs
“rzcuency of Use (eventsfyr) 385 Years of Use
Mass of Product Used - Median (g) 123 Mass of Product Used - 80% (g)
Isnalation Rate During Use {(m3/hn) 055 Inhalation Rate After Use (m3/hr)
Zone * Volume (m3) 20 Whole House Voiume (m3)
waration of Use - Median (hrs/ev) 1.42 Duration of Jse - 90% (hrs/ev)
sy Bxchange Rate (air xchgs/ihr) 0.45 Body Weight (kg)

Start Time:
Room of Use:
18

365 SA/BW - Body (cm2/kg)

3.6e-05

2.74e+04 Averaging Time, ARG, ADC,,
1 00e+00

2. Kitchen

2.74e+04
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Table 1y - %5 AUH

CEM inhalation Exposure Estimates

‘D Num: Table 18 Product Medical Hard Surface Cleaner
Scenaric: General Purpase Ceaner Pogulation: Adult
tnhalation Rate(m3/nhr) 0.55 Years of Use{years) 75
ScedyWeight (kg) 713 Frequency of Use (events/year) 365
Exposure Units Result AT (days)
Chronic, Cancer
LADRy . (Mmg/kg-day) 1.97e-02 2.74e+04
LADGyy (mg/m3) 1.07e-01 2.74e+04
Chronic Non-Cancer
ADL,ot (mgkg-day) 1.97e-02 2.74e+04
ADC}DO[ {mg/m3) 1.07e-01 2.74e+04 .
Acute
ADR, 4 (mg/kg-day) 1.87e-02 1.00e+00
Crpat (M@/m3) 53.20e-01 1.00e+00
LADD - Lifetime Average Daily Dose (migikg-gay) LADC - Lifetime Average Daily Concentration (mg/m?3)
ADC - Average Daily Dose (mg/kg-day) ADC - Average Daily Concentration (mg/m3}
ADR - Acute Dose Rate (mg/kg-day) Cp - Peak Concentration {mg/m3}
Nofe: 78 vears = 2.738e+04 days pot - patentias dose

Nate: The generat Agency guidance for assessing short-term, infrequent events {for most chemicais, an exposure of less than
24 hours that oceurs no moere frequently than monthty) is to treat such events as independent, acute exposures rather than
as a chrorme exposure. Thus, estimates of lorg-term average expesure like ADD or ADC may not be appropriate for use in
assessing nsks associated with this tyoa of expasure pattarm. {Methods for Exposure-Response Analysis for Acute

Inha:atien Exoosure to Chemicals (External Review Draft). EPA/600/F-98/051. Apni 1998
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P

e Lo 0 Ay

CEM nputs

D rium: Table 18
Prosct Medical Hard Surface Clearenem:cal Name:  Glutaraldehyde

Scenario; General Purpose Cleaner Population:  Aduit
Molzcular Weigh: {(g/mole} 100 VP (torr) 0.1
WE - Med 0.00275 WF - 90%0.00275
Inhalatin inputs
Freaguercy of Use (events/yr) 365 Years of Use 75
Mass of Product Used - Median {g) 123 Mass of Product Used - 90% (g) 123
Inhalation Rate During Use (m3/hr)  0.55 Inhalation Rate After Use (m3/hr) 0.55
Zora 1 Volume (m3) 20 Whole House Volume (m3) 369
Duratiory of Use - Median (hrs/ev) 1.42 Duration of Use - 90% (hrs/ev) 142
Ay Zxchange Rate (air xchgs/hr) 4 Body Weight (kg) 718

Activity Patterns

Usze~ 111111122154246742274441 Start Time: 7
Mor-dser 111 111113244247742274441 Room of Use: 2. Kitchen
Hour a 3] 12 18

Dermat inputs
Frequency of Use - Body (events/yr) 365 SA/BW - Body {(cm2/kg) 15.6

Ameunt Retained/Absorbed to Skin (gicm2-event) 3.6e-09

Averaging Time, LALG. L_‘f\DCI3ot 2.74e+04 Averaging Time, ALZ:, ADC,m 2 74e+04
Averaging Time, ADR, Cp 1.00e+00
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CEM Inhalatior Exposure Estimates

o Num Tabj2 18 Product: Medical Hard Surface Cleaner
Soarariar Gen=ral Purpese Claaner Population: Aduit
rhaation Rate(m3/hr) 053 Years of Use(years) 75
EadyWeight (k3) 718 Frequency of Use (events/year) 365
Expcsure Units Resuit AT (days)
Chronic, Cancer
LADG,; (rng/kg-day) 2.50e-03 2.74e+04
LADGq (Mgim3) 1.36e-02 2.74e+04
Chronic Non-Cancer
ADD,q, (mg/kg-cay) 2 50e-03 2.74e+04
ADCyq; {Mmg/m3} 1.36e-02 2.74e+04
Acute
ADR,; (mglkg-day) 2 41e-03 1.00e+00
Crpor (Mg/m3) 8.44e-02 1.00e+00
LADD - tifetime Average Daily Dose (mg/kg-day) LADC - Lifetime Average Daily Concentration {mgim3)
ADD - Average Daily Dose (mg/kg-day) ADC - Average Daily Concentration (mg/m3)
ADR - Acute Dose Rate (mgikg-day) Cp - Peak Concentration (mg/m3)
Nate: 735 years = 2.738e+04 days pot - poiential dose

Note: The generai Agency guidance for assessing short-term. infrequent events (for mast chemicais, an exposure of less than
24 haurs that oceurs ne more freguently than monthly) 1s to treat such evenis as independent, acute exposures rather than

as a chrenic exposure. Thus, estimates of iong-term average exposure like ADG or ADC may not be appropriate for use in
assessing rsks associated with this type of exposure pattern. (Methods for Exposure-Response Analysis for Acute

inhalaticn Exposure to Chemicals (External Review Draft). EPA/600/R-38/051. April 1998
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Appendix B - Spreadsheet for Table 19 of the Glutaraldehyde ORE Assessment
Glutaraldehyde Air Concentrations Foilowing Poultry Barn Fogging

Time Glutaraldehyde Air Building Volume  Ventilation Rate Ventilation Rate
{minutes) Concentration (ppm) {cubic feet) {cfm) (ACH)
0 25 150000 10000 4
10 13
20 5.6
30 3.4
40 17
50 0.89
80 0.46
70 0.23
80 ' 212
90 $.062
94 0.047
100 0.032
110 0.016
120 0.C084
130 0.0043
140 0.0022
150 0.0011
160 200058
170 G.0003
180 3 00015
' 30 - s o —

Glutaraldehyde Air Concentration (ppm)

a 30 60 90 120 150 180

Elasped Time in Minutes
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Appendix B -
Glutaraldehyde ORE Assessment
Model Runs and Spreadsheets

Note: The table numbers in this appendix correspond to the table numbers in the text of the ORE Assessment.
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