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EXECtnTVE, SUMMARY 

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

Glutaraldehyde Use Summary 

Glutaraldehyde (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 t1uids and oil field muds. As a materials 
preservative, GA is used in paints, laundry detergents and paper. Medical uses of GA 
include Rl U sprays and wipe~s 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 mt:dicai waste. GA is also widely used as a sterilant and high-level disinfectant 
tbr endoscopy equipment, however. that use is not regulated by the EPA because it is under 
the purview ofthe 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 mvolved the medical uses such as instrument sterilization or the non-medical uses 
such as .1nimal housing or cooling water treatment. The incident report also lists 403 
incidents that were reported in the Caliiornia Pesticide Surveillance Program for the years 
J 982 to 2003,, and 398 of these incidents involved medical uses of GA. There were 5 
incidents that involved non-medical uses. The low usage ofGA in California for non-medical 
applications may account for the small 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 
associah::d with medical uses. 

Glutaraldeydc~ Toxicity 

Acme toxicity testing indicated that GA is a Toxicity Category r (i.e. severe) eye 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 ef1ects 
did not occur at the 150 mg/kg/day which was the highest dose tested. 

Inhalation toxicity studies indicated histopathology of the upper respiratory tract and 
intlammation of the lower respiratory tract and the effects were seen at progressively lower 
doses dt.cpending 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 th1~ 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 i()r occupational exposure and 24 hours day for residential exposure). The HECs were 
then converted to 'Relerence Concentrations' (RfCs) by the dividing the HEC by the 
uncertainty tactor. The short- and intermediate- term RfCs used an uncertainty tactor of 30X 
vvhich includes 3X tor inter-species extrapolation and lOX for intra-species variation. The 
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long term RtCs used an uncertainty factor of300X which includes 3X for inter-species 
extrapolation, 1 OX for intra-species variation and 1 OX for the use of a LOAEL. The RfCs in 
units of parts per billion (ppb) are listed below: 

Exposure Duration 
Short Term 
Intermediate Term 
Long Term 

Occupational RiC 
0.32 ppb 
0.24 ppb 
0.015 ppb 

Residential RfC 
0.12 ppb 
0.073 ppb 
0.005 ppb 

The American Conference of Governmental Hygienists (ACGJH) has evaluated the GA 
literature and recommended a threshold limit value (TLV) of0.2 mg/m 3(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 l 00 ppb have 
resulted in symptoms of nose, throat, skin and eye irritation among medical workers using 
GA. 

Residential Exposnre Assessment 

All of the GA products appear to be intended tor 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 l 00 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 tor the painter is 2.2 ppb which exceeds the RfC of 0 .l2 
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 RfC. 

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 of 1000 ppm (0.1 
percent) because the Margin of Exposure {MOE) of25 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 postapplication exposure scenarios include inhalation exposures from paints 
and cooiing tower emissions. Typically, paints used in a residential setting result in short 
term exposure durations ( 1 to 30 days) while cooling tower emissions can result in long term 
exposures. The WPEM model 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 of3.7 ppb exceeds the short term RfC of0.12 ppb when paint 
treated at the minimum rate of 100 ppm is used. Cooling tower potential emissions were 
evaluated using a proprietary model (CT-EV AP) which was validated with air sampling at a 
representative cooling tower. The results of the modeling and air sampling suggest that GA 
air concentrations exceed the long term RtC of 0.005 ppb. It is important to note: however. 
that the CT-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. 

Occupati•onal Exposure Assessment 

There are sevc:ral occupational handler exposure scenarios that involve GA products. These 
scenarios t:ither involve the manual or automatic addition of GA products to industrial 
processe~> or th(!y involve the application of dilution solutions of GA to interior surface') or 
spaces such a lll(!dical hard surfaces or poultry houses. Because GA has a relatively high 
vapor pressure (O.l mm Hg at 50% solution concentration), the unit exposure data from 
PHED and CM.A are not applicable because these data are based upon chemicals that have a 
much lower vapor pressure (Jess than l .0 x I 04 mm Hg). When the vapor pressure is less 
than 1.0 x l o·~ .. ;;J1emicals 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 trom inhalation studies where the test animals were exposed to GA as a vapor. 
lnstead of calculating exposures using the CMA or PHED data, GA air sampling data were 
reviewed to determine ifGA 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 ACG!H TLV of50 ppb. Although many ofthe short term samples 
exceeded the RtC of 0.32 ppb, these samples are not comparable to the RtC because the un­
sampled pe:riods probably had lower exposures than the sampled period (i.e. they do not 
represent the 3 hour TWA) A f·ew of the drumming samples reported by Dow Chemical 
were taken over a tull shift and the results of these samples ranged from 10 to 170 ppb. All 
of these samples exceeded the short term RiC of0.32 ppb and some exceed the TLV of 50 
ppb .. 

There are three products which are used lo 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 of0.00275 
and ventilation rat,.;:s of0.45 and 4 air changes per hour. ~ince medical surface cleaners can 
be used on a year round basis, only long term exposures 'vvere assessed. The & hour average 
air concentmtions exceed the long term RfC nf0.063 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 
ventilation rate is also of concern because it exceeds the ACGIH TL V 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 
ft3 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 of54 ppb exceeded the long term RfC of0.015 ppb at the 
low treatment rate. therefore, the inhalation exposures are of concern. Inhalation exposures to 
GA following poultry house togging were assessed using the Multi-Chamber Concentration 
and Exposure ivlodel (MCCEM v 1.2). The initial concentration of 25 ppm was based upon 
the parameters listed in the Virocidc Label (71355-l) and it was assumed that the ventilation 
rate was~ air changes per hour. The MCCEM calculations indicate that the air 
concentrations declined to the TL V of jQ ppb in 95 minutes and to the RiC of 0.32 ppb in 
170 minutes. 

Dermal exposures toGA in metal working tluids were assessed by comparing the 
concentrations in the metal working t1uids 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 of92 is slightly less than the target MOE of I 00. The dermal 
exposures are not of concern at the low application rate of36 ppm (0.0036 percent) because 
the MOE exceeds I 00. 

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 TL V and 
average daily exposures do not exceed the relevant RfCs. This can be accomplished by one 
or more of the t()llowing: 

• The open pouring of GA solutions should be minimized. 
• Automatic addition systems that minimize operator exposure to the concentrated 

product should be used when handling larger amounts of GA. Ifthis is not teasible 
then local exhaust ventilation should be used to reduce GA exposure. 

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

• GA treated paint should only be used in well ventilated areas. 
• GA hard surface cleaning products should only be used in areas with very good 

general ventilation. 
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1.0 INTRODUCTION 

1.1 J>u rpose 

In this document, the Health Effects Division (HED) presents its review of the potential 
human health effects of occupational and residential exposure to glutaraldehyde. This 
information is for use in EPA's development of the Registration Eligibility Decision (RED) 
t~)r glutaraldehyde. 

1.2 Criteria for Conducting Exposure Assessments 

An \)Ccupational and/or residential exposure assessment is required for an active 
ingredient if (I) certain toxicological criteria are triggered and (2) there is potential exposure 
to handlers (mixers, loaders, applicators, etc.) during use or to persons entering treated sites 
after appli.;:ation 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 11 1-30-8, a PC 
Code of04390 I and a molecular formula ofC,H80 2• 

1.4 Physical/Chemical Properties 

Tlw physical and chemical properties ofGA are listed in Table l. 

Table 1· ,. Physical and Chemical Properties of GA 
. . 

Parameter Source 

Molccui ar Weigt It 100.1 Product Chemistry Data1 

Color Colorless Product Chemistry Data1 

-
Physic:J i SI:J.tc Liquid at about 7 F Product Chemistry Data1 

Specil!\ (iraviry 1.13 at 20 C Product Chemistry Data1 

t--· - -
Dissoci: urun Con stant n/a Product Chemistry Data1 

1-·--· - -
pfl 3.7 to 4.5 Product Chemistry Data1 

r-·-- -
~tabilit) Stable at proper conditions Product Chemistry Data' 

• 

- --
f\·lt:lting 

c-·--
1\niling 

1-· 
\Vater 

r<.,;w 

Vapor I' 

!-:-·--·· 
I Data I 
) I)()Cllll 

l'omt 

~;~lumion 
lr;rHatinn 

-6 c Product Chemistry Data1 

-
l00.5 c Product Chemistry Data1 

-
16 7 gram !I iter Product Chemistry Dat:.t 1 

-
0.66 Prodw.:t Chemistry Data' 

! torr I mm Hg) 0.102 torr ~.Y 20 C (50% solution) ACGII-1 2 

O.tl03 torr@ 20 C (2% solution) 

Records (DER) lbr Product Chemistry ofGlut<rraldehyde, A. N<Ym ShaminL 4/12/05 
of Glutaraldehyde TLV, ACG!ll 200 l. 
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2.0 USE INFORMATION 

2.1 Formulation Types and Percent Active Ingredient 

According to OPPIN, as of 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 ofGA 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 aR.d 
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 ofGA 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 saction canisters (46781-10) and general medical waste (71814-l), GA is 
also widely us~d to cold sterilize endoscopy equipment, however, that use is not included on 
any of the EPA labels because liquid chemical sterilant prouucts 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 Us\! Sites Application RateA Addition Method 
Process and Waste Air Washers, Rccirc and Once thru 20 to 100 ppm Open and Automatic 
Water cooling, Service and Aux water 

Waste Water 225 to 1125 ppm Automatic 
Beet Sugar 15 to 250 ppm 

Pulp and Paper Process Water 50 to 750 ppm Automatic 
Slurries and Coatings 50 to 300 ppm 

Fluids Preservation Heat Transfer 20 to 100 ppm Open and Automatic 
Metal Working 36 to 270 ppm 
Water Based Conveyor 50 to 300 ppm 

Other Preservation Reverse Osmosis 0.1 to 1.0% Open and Automatic 
General Preservative Use I 00 to I 000 ppm 
Preservative tor Concentrates I 00 to I 000 ppm 
Concrete Admixtures 0.1 to 0.4% 

Oil Field Water Floods 10 to 2500 ppm Open and Automatic 
Drilling and workovcr fluids 25 to 500 ppm 
Packer fluids 25 to 300 ppm 
Pipelines 250 to 2500 ppm 
Storage Wells 250 to 2500 ppm 
Pipeline pigging 500 to 5000 ppm 
Hydro-testing 50 to 2000 ppm 

Animal and Poultry Mopping 0.1 to 0.25% Open Pour and Hand 
Housing Spraying Held Application 
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-
Table 2 Summary ofGA Label U~e Pa.tterns .·. 

Usc Category Use Sites Applicatiorr RateA . Aadition Method 

Medical Surface Treatment Spray 0.275% RTC 

SLLrface Treatment Wipe 0.275~'0 RTU 
:Vtedical Waste Treatment B <J.6"1. RTU 
Medical Waste Treatment c 7.8% RTU 

A. The hlllel ~c~istration numbers tor each application rate are given in Appendix A. 
B. Is a RTU :;uctio:1 canister used to collect blood and other tluids discharged from suction systems. 
c Is use~ in a comainer system used to collect geneml 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 e:xposed to GA. Most of these workers (320,000) were in the 
health Sl:rvices industry. These data are shown in Table 3. 

1-49 
470-2600 
20000 (3700) 1 

190-2170 

1-550 I 
l-650 
1-290 

-----·--- ··-·-- .. --t--8:-cS.:-:-0--c-4-::-80-0 ----

15000 (3000) 1 

2!30-7140 
320,000 (25,000) 1 

260,000- 380,000 s 100 -8200 
--------·--------'----'------'---l·---------1 

Accurding to a risk assessment published by the Commonwealth of Australia (NICNAS, 
I 994), t~e l:!stimated distribution of GA in end use products in Australia was 55% in cold 
disinfectant products, 20% in Xray film processing, 5%) in animal housing, I 0% in water 
treatment. in tanning and 5% in other uses including preservative/general biocide. 

fhe Crop Profile for Poultry in Florida (USDA. 2002) indicates that GA was the 6'h mos1 
used di5.inrec:tant on farms tha1t reported pesticide use. It was used on 9% ofthe farms. while 
the most C<)mmonly used disinfectant (Clorox) was used on 53% of the farms. The Crop 
Protile lt>r Poultry (Broilers) in California {USDA. 1999) indicates that GA was used by :0% 
of the grovvers in 1998. 

The Vermont Agency of Agricultural Food and Markets indicates that GA usage in 
cooling towers ranked 9'h in 2003 with 2,900 lbs used. The number one, two and three 
chemicals were dazomet ( 113,000 lbs), sodium 0-phenyphenate (96,000 lbs) and 
dibrommJOnitriloproprionamide (34.000 lbs). 
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According to the Calitomia Department of Pesticide Regulation (DPR), 240 to 6700 lbs 
of glutaraldehyde were used per year on various sites as shown in Table 4. 

Table 4- Pounds ofGhthu~aldehyde Used per Yearin California 
Year 2003 2002 2001 2000 1999 1998 1997 
Animal Premise 1100 210 164 7' -:.> 25 2 16 

Landscape Maintena 590 99 6 8 None None 15 
Poultry and Turkey 1 None 27 44 None 2 II " ,} 

Structural Pest Control !9 None 8 None None 4 None 
Water (Industrial+ Area) 46 i 28 20 1400 180 590 
Total 1800 370 240 1400 250 610 
Source: California Department of Pesticide Regulation Pesticide Use Database 

3.0 Incident Report 

An incident report has been prepared tor 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 nun-medical uses such as animal housing or cooling water treatment. 
The incident report also lists -1-03 incidents that were reported in the California Pesticide 
Surveillance Program for the years 1982 to 2003. and 39l') of these incidents involved medical 
uses of GA. There \ver~ 5 in~idents that involvetl non-medical uses and these are listed in 
Table 5. The low usage ofGA in California t()r non-medical uses (see Table 4) may account 
for the small number of incidents associated with non-medicaluses. There have also been a 
number of incidents reported in the literature and most of these were associated with medical 
uses. 

The most common symptoms reported tor cases of inhalation exposure were respiratory 
irritation/burning, irritation to mouth/throat/nose, coughing/choking, shortness ofbreath, 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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I · Table 5 - Non~Medical Glutaraldehyde Incidents Reported by California DPR 
1-~---r·- n{elation- Medical .=E· . . . .. > - ' 

No. Y (:ar J h' D . . Descnptw. n s Ip escnptmn 
, ,,-·l·r0x·7- j DeliniteA MILD ·- • \VORKERWASLOADJNGGLUTARALDEHYDEFROMASTORA{iE ~ 
j 'I : CONJIJNCTlV!TiS I TANK TO HIS TRUCK TO DISINFECT OIL P!PE LINES LATER. DURING 
I I OF LEFT EYE ! THE TRANSFER, SOME OF THE CHEMIC\ L SPLASHED !~TO HlS EYE. 
1..-.- I . • I NO INDICA TlON IS GIVEN ABOUT PROTECTIVE EQUIPMENT 
! tTI"J-i":~··'(;,efinite CONJUNCTlV,\L : WORKER WAS FILLING GALLON CONTAINERS FROM 55 c,"'·A..,.L"""'LO=N:-c---1 
I I IRRITATION DRUM AND MATERIAL SPLASHED IN EYE. NOT WE.'\RING PROVIDED 

i
, ! GOGGLES. DIAGNOSIS- MILD CO~Jli?-l'CT!YAL IRRITATION, 

j--:!7 l'i~~l'-lpossible EYE IRRJT A TION WORKER WAS ADDING A M!CROB!OClDE TO A COOLING TOWER 
i . , WHEN THE SOLUTION SPLASHED HACK INTO HIS FACE HE WAS 
I 1 ' WEARING SAFETY GLASSES AND DIDN'T THINK THE MATERIAL 
i i : f'NTERED HIS EYE. HE WAS ALSO WORKING WITH ADD Mm 
l-'"-+-, .. ..,.. _ I'HOUGHT VAPORS MAY HAVE HIS EYE 
1 05 : l q\Jr, Prooable'l 1 &\SH · WEARING 

I GLOVES THAT WERE FURt"l'ISHED, THE WORKER DEVELOPED A 

I
. , ,i RASH WORKER WAS ALREADY WEARING GLOVES AT T!ME OF · 
. I . INVESTIGATION. 

l
! 3(\t~. )9:)i'-Tf5Eifinite MlLD ----'t-W~H""ILc-oE""'C"".O""'N""D""'t""JC""1""'IN""G~;\--,R""'o"'"u""·r:o:IN"'E""-~!N';';;S:::-P""EC""·r=r""O'"'N'""'O'""F'"""'A-C"'"OO~LI.NG -

lRRlTA TION OF TOWER'S BIOCIDE LINE, A WORKER NOTICED SOME TAPE ON THE 
I I THE LEFT EYE UN E. WHEN HE RE:vfOYED THE TAPE, SOME B!OCJDE CAME OUT OF 

~ 
A CRACK JN THE LJNE & GOT INTO HIS LEFT EYE HE IMMEDIATELY 

_j FLUSHED 
. A." Dclin{te- document exposure consequent 
L.'.'!:..._ Pr'::?ab~~::.~~.'l~~~ or circumstantia~ evidet~e support~~ relationship lo pesticide exposure ---~--.. ~--

4.0 SLMMARY OF TOXICITY DATA 

4.1 Acute Toxicity 

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

-
Table 6- Acute Toxicity of Glutaraldehyde 

Guideline Toxicity 
No. Study Type MRJD Result Category 

LD50 360 mgJkg (M) IJ 
370.1100 Acute oral 0!1706-0 I LD50 4 20 mgJkg (F) 
370.! I 00 Acute oral 016437 LD50 460 mgJkg (combined} 

1170.1200 \cute dennal 446916-06 LD50 > 2000 mg/kg Ill 
370.1300 :\cute inhalation 000602-75 LC50 >4.16 mg/L rv 
370.2400 LPrimmr Eye [rritation 00\ 170-66 Corrosive at high concentrations (i.e. 50%) r 
870.:2500 LPrimarr_ Skin Irritation 001!70-61 Corwsive I 
870.2600 L Der~!_sensitization Skin sensitizer 

----- --·~ 

4.2 Summary of Toxicity Endpoints 

The tm:iC('Iog:kal 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 from a dermal toxicity study in which 2 
ml/kg aliquots of aqueous solutions ofO%, 2.5%, 5% and 7.5% glutaraldehyde were applied 
to 2 x 2 inch areas on rats. This equates to 40 ul/cm2 if it is assumed that the rats weighed 
0.2 kg. Skin corrosion etiects were observed with a NOAEL of 50 mg/kg/day (2.5% 
glutaraldehyde), while systemic effects did not occur at the maximum dose of !50 mg/kg/day 
(7.5% glutaraldehyde). 

Inhalation toxicity studies indicated histopathology of the upper respiratory tract and 
inflammation ofthe lower respiratory tract and the effects were seen at progressively lower 
doses depending upon the duration of the study. The NOAELs and LOAELs vverc 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 of JOX 
which includes 3X for inter-species extrapolation and I OX for intra-species variation. The 
3X factor was used for inter-species extrapolation instead of the traditional 1 OX factor 
because the conversion to an HEC reduced the inter-species uncertainty. The long term RfCs 
used an uncertainty factor of 300X >vhich includes 3X tor inter-species extrapolation. lOX for 
intra-species variation and I OX tor the use of a LOAEL 

Table 7- Glutaraldehyde Toxicological Endpoints Used for ORE Assessment 

E.,posurc Dose Used in Ri~h. .\sscssmc!lt llf Study and Tn\ico!,,gic:J! EfTtx·ts 
1\c..:nario 

Det·mal t: x posu res 

Short T.:rm Irritation NOALL 50 100 Rat 28 day dcrm<1l to.xicit) :,tudy (:VI RID 432591 -
mgfkg/day 01). LOAEL 100 mg/kgtday (5.0% a.i.) based 
(2.5'~/o perct:nt a.i.) upon erythema, edema and skin lesions. 

Jntennediate NIA NIA N/A 
Term 
Long Term N/A N/A N/A 

Inhalation Exposures 
ShortTenn NOAEL 0.7 mg/m 3 30 Two-week inhalation toxicity study in rats and mice 
Occupational HECOCC 0.041 mg/m 3 (NIH pub 93-3348). LOAEL 2.0 mg/m3 based 
(8 hours/day) 'RfC"",' 0.0013 mglm3 upon histo-pathological alterations ofthe nasal 

(0.32 ppb") passages, larynx, trachea and lung. 

Short Tenn NOAEL 0.7 mg/m 3 30 Same as above. 
Residential HEC,., 0.014 mg/m 3 

(24 hours/day) 'RfC,.,· 0.0005 mglm3 

(0.12ppb*) 
Intermediate NOAEI. 0.51 mg/m3 30 Thirteen week inhalation toxicity study in rats and 
Term IIECOCC 0.03 mg/nr' mice (NIH pub 93-3348). LOAEL 1.02 mg/m 3 

Occupational 'RfCocc ' 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 3 30 Same as above. 
Term Residential HECres 0.01 mg/m 3 

(24 hour-,iday) 'RfC,' = 0.0003 mg/m3 

(0.073 pph*) 
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.------------------------------~------~--~~c-~~--------~--------~ 

Table 7- Glutaraldehyde ToxicotogicaiEndpointsUsed forORJil.As&esslllent 

l.ong 
Occupauonal 
(8 houNd<tyl 

Long 
Residential 
( 24 hour:>icby) 

* Unit Cllnversion: 

LOAEL = 0.26 mg/m ' 

HECocc O.Ol9mg/m 1 

'RfCocc' 0.00006 mg/rn 
<_0.015 ppb*) 

LOAEL 0.26 
HEC,cs O.Q04 
· R fC,.,' 0.00002 mgim 1 

(0.005 ppb"') 

X 24.45 X I 000 

~om~rL~on to Other Endpoints 

300 

Two -Year inhalation toxicity study in rats and 
mice (iv!RID 448422-02). LOAEL ~ 0.26 mgim3 

based upon squamous epithelial 
hyperplasia/inflammation and turbin ate necrosis. 

Same as above 

0.00409 mg/m3 

Th~~ American Conference of Governmental Hygienists (ACGIH) has evaluated the GA 
literatun;; and recommended a threshold limit value (TL V) of0.2 mg/m3 (50 ppb) as a ceiling 
value. \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 
Permiss1tble 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, hmvever, 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 
January 24,. 1996, Vol. 61, page 1947) and in 1997 the OSHA laboratory published an 
updated version of the GA analytical method #64. 

4.3 FQP.A Considerations 

From :the available data on reproductive and developmental toxicity ofGA, there was 
no evidence to suggest that offspring are more sensitive to the toxic effects of GA than 
parental aruma ls. In addition, there was no evidence to suggest a neurotoxic effect of GA 
trom th,~ 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 lx for risk assessments involving the FQPA 
safety Lu:tor 
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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 tor GA. 

Table 8 - Glutaraldehyde Residential Exposure Scenarios 

Use Exposure Scenario Exposure Exposure Application 
Duration Pathway Rate (ppm) 

Material Preservation of Handler Exposure While Using Dermal and 

Laundry Detergent Treated Laundry Detergent 
Short Term Inhalation 100 to 1000 

Handler Exposure While Using 
Short Term 

Dermal and 

Material Prescrvaticn of Treated Paint Inhalation 
l 00 to l 000 

Latex Paint Post Application Exposure to 
Treated Paint 

Short Tenn Inhalation 

Cooling Towers 
Post Application Exposure to 

Long Term Inhalation 20 to 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 104 mm Hg). When the vapor pressure is less than 1.0 X 1 o-\ 
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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... 1.1 Residential Painter Inhalation Exposure Assessment 

In this ~ection. 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 con•..::;ntrations resulting from the use of paint preserved with glutaraldehyde. WPEM was 
develo1x:d 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. \VPEM 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 ' 
b!!P1L~ 1~w :~I~L.gov I OJ?pti ntrl~~xposurei docs/wpem .htm. 

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

• The molecular weight ofGA is 100.1 amu and the vapor pressure is 0.10 mm Hg. 
• fhe weight fractions of Glutaraldehyde in paint are 0.000 I or 0.00 I based upon the 

application rates of I 00 or 1000 ppm. 

_\YPEl\1 [JcJgl!_lt Assumptions from the RE;>DIY Scenario 
• The air exchange rate is 0.45 air changes per hour which is the median value trom the 

l·,xposure Factors Handbook (US EPA. I 997). 
• The painting is done in a house that has an internal volume of 15,583 ft3 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 ff .. 
• One coat of paint which has a coverage of 400ft2/gallon is applied. 
• The paint is latex flat with a density of 4600 grams/gallon. 
• The adult occupant is in the house being painted, but not in the painted area. 
• The duration of painting is 3.42 hours and I. J 3 gallons of paint are applied. 

The WPEJ\I model was set to run at one minute intervals for l day. To yield an average 
daily con•~entration (ADC) thm 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 summarized in Table 9 and the detailed model run is included in Appendix B. 
The resul:ts were converted from mg!m3 to ppb using a conversion factor of0.00409 mg/m3 

per ppb. Since a homeowner •X 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 
applicatiun rate·, the 24 hour average air concentration of ppb exceeds the RfC ofO. l 2 ppb 
by a factor 180 and the inhalation exposures are of concern. At the minimum application 
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rate, the 24 hour air concentration of 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 Suntltlary for Residential Painters 
Application Rate Painted Surface AreaA Air Exchange Rate C24~hou~ SliortTenn 

per hollr . RfC 
1000 ppm 

452 re 0.45 
22ppb 0.12 ppb 

100 ppm 2.2 ppb 
A. Assuming the walls of one room are painted a~ specified in the RES DIY scenario ofWPEM. 
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 toGA vapor from 
laundry 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 

For this e;,;posure assessment. the CElVt default scenario for the laundry detergent was 
used. This scenario assumes that the homt:owner is exposed to the chemical in laundry 
detergent when using the laundry detergent in the utility room of a house. The following 
chemical speci!ic inputs were used in the model: 

• The molecular weight ofGA is I 00.1 amu and vapor pressure is 0. I 0 mm Hg. 
• The \\eight tractions of Glutaraldehyde are 0.0001 or 0.00 I based upon the 

application rates of I 00 or I 000 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 
I 0 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. 

Table 10 .. Short-Term Inhalation RiskSuQ~maryforLaulldrj Detergent~~d·lers 
Application Rate Amount ofLaundry .t\ir I;:~ch!lilge C24-hou~ Short Term 

Detergent Used Per Day/ R~tbperhdiir RfC 
Duration of Use ..... 

JOOOppm 
1--7-::~-'-'-------; 400 gramsi0.667 hours 

100 ppm 
0.45 

2.6 ppb 0.12 ppb 

1 o.26 ppb 
A. The 24 hour average air concentration experienced 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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5.1.3 Rt~sidcntial Handler Dermal Exposure Assessment 

Tht: resickntial 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/cm1 that 
was applied in the dermal toxicity study is greater than the t1lm thickness of l 0 ul/cm~' that 
occurs \Vhcn a human dips a hand into water. This comparison is shown in Table II below 
and indi1;ates that the dermal (~xposures are of concern at the high application rate of l 000 
ppm (0.1 percent) because the Margin of Exposure (MOE) of25 is less than the target MOE 
of l 00. The dennal exposures are not of concern when the application rate is 250 ppm (0.025 
percent) ,)r less because the MOE is equal to or greater than 100. 

~--- Table 11 - Residential Handler Dermal Exposures .. • 

cation Rate ,·. Apl)lieation Rate Glutaraldehyde NOAEL · ··· .... . MOE' 
£ppm) _ (Percent) NOAEL ••· Concentration~ · (Tal:g!'lt MO.E = tOO) 

ll)llO O.l 25 

2:'n 0.025 50 mg/kg/day 2.5% 100 
ilil) 0.01 250 

A The c.mccntration of glutaraldehyde in the test solution applied at the NOAEL dose. 
B. MOl: '{OAI·:L Concentration (percent) I Ann!ication Rate (percent) 

5.2 Residential Post-application Exposures 

Representative postapplication scenarios assessed include inhalation exposures from 
treated paints 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 resu!r in long term exposures. Dermal exposures tl·om clothing laundered in GA treated 
laundry Jctergcnt were not ass,essed because GA is highly soluble in water and would be 
washed :1\VJ.y 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 defimlt assumptions from the WPEM 
RESADI.rJ_T s1;t~nario were used. This scenario assumes that the home occupants are 
exposed tD 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 l and 6 hours outside ofthe house. T'he following chemical specific inputs and default 
assumptions w1~re used in the model: 

Ch~mica]_?J2~s.!fitc inputs 
• Th:~ mole:cular weight of GA is l 00.1 amu and the vapor pressure is 0.10 mm Hg. 
• Tle \veight fractions of Glutaraldehyde in paint are 0.000 l or 0.00 l based upon the 

applic:nion rates of 100 or 1000 ppm. 

WP_t:M _Dda~Jlt Assumptions from_!he RE5~"-DULT Scenario 
• The dir exchange rate is 0.45 air changes per hour which is the median value from the 

E\p<hure Factors Handbook(US EPA, 1997). 
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• The painting is done in a house that has an internal volume of 15,583 fe 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 ft2 based 
upon the assumption that ten percent of the house is painted per year. 

• One coat of primer which has a coverage of200 ft2/gallon and one coat of paint which 
has a coverage of 400ff/gallon are applied. 

• The paint is latex flat with a density of 4600 grams/gallon. 
• The adult occupant is in the house being painted, but not in the painted area. 
• 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 tor l 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 concern at both the 
maximum and minimum application rates because the 24 hour average air concentrations 
exceed the short term RFC. 

Tahlt' 12- Post Application Risk Summary for Glutaraldehyde Treated Paint 
.\!'l'ih.:ution 

-··-r 
,chc~nJc C24 at person A . \rc~. 

i 
\ ;;· ~ C2~ in Zone 1 en in Zone 2 Short Te!1l1 

R;nc: P:tiiHcd l~cH': lppb) (ppb) (ppb) RfC (ppb) 

l'lPO ppm 45~ 1[- ')tl ~; 37 
IUS .\(fl 

_u 
0.12 

11)0 opm (unc l'\}Ptll i 9.8 3.3 3.7 
. \ .. \\eragc air con~CiliJ at ion cxpcriL:ncc:J hy :he rcsiJcnt pcr~nn l(lr th<: fir~t 24 hours Juring and uller painting. 

Air concentrations in bold font indicate risks of concern 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 model (CT-EVAP) which was validated 
with air sampling at a representative cooling tower that was treated with 100 ppm GA. Two 
cooling 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 em 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 ofthe smaH number and short 
duration of the samples. 
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r .. Table 13 -Air Concentrations from Glutarald¢yde Cooling Tower Emissions 
Cooling Tower Application Water Drift Maximum Maximum: Average 

\ RateA Capacity Rate Predicted Measured 15 Predicted Air 
i (Gallons) Concentration Minute Air Concentration 

(ppb) Concentration 8 (ppb) 
(ppb) 

Building 96 63 ppm 14.-100 0.005% 3.4 'ty 1 hour N/A 1.3c 
·~~--4~~--~~~~--~~~~~~~---4~--------~~----~ Building 203 l 00 ppm 9,000 0.005% 7.1 (iij l 0 min 4.9 2.2c 
.~-----+---~--~-~------~----~--~--------~----------+---~----~ California nO ppm 2,000 0.005% 4.() N/A 0.049D 

Hospital 
A. The h71h....,e!_a_p~--:,)ci-c ..... at-:io-n_r_at_c..,.is-;2:-::0-'t(-,·-:-l0::-:0:-p-p-m-as-·~..:-li:-st-e;.,..j :-in-:f::-'a:-bl:-e-=.:!-. ------'---------L-------1 
n. This sample was collcctetl 30 em downwind of the eliminator slots. Several other samples were also collected and 

were below tJw LOD of4.9 ppb. 
C. f>redi;;lcd average over one day ( 1440 minutes). 
D. Prcdk:cd .neragetl over one week (10080 minutes). 

Air concentrations in bold font indicate risks of concern because they exceed the RfC of0.005 ppb. 

5.3 Residential Exposure! Data Limitations/Uncertainties 

There are S1:::veral 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. 

• rhe vapor pressure of pure glutaraldehyde is unknown because glutaraldehyde is 
unstabk in the pure torm, therefore, the vapor pressure for a 50% solution of GA was 
used in the WPEM and CEM modeling runs. 

• 1c was assumed that the treated products contain I 00% liquids and no adjustments 
~<vere made for solids content. Although it is understood that paints contain 
'lpproximately 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 
to represent 100% GA, is actually rhe vapor pressure for 50% GA. 

• The Wall Paint Exposure Model is designed to estimate indoor-air concentrations and 
asscciated inhalation exposures tor interior applications involving alkyd or latex 
primer/paint. The chamber tests on which the emission algorithms are based involve a 
'imited set of chemical.s with a correspondingly limited range of properties (molecular 
\\eight and vapor pressure). Actual monitoring data could be used to refine the 
Gxposures and risks estimated in th ~s assessment. 

• The cooling tower emissions model has been validated with only a limited set of air 
concentration data that were collected over a short time period. Additional data 
cGilected tor longer periods of time could be used to refine the risks to some extent, 
h•J\vever, it is unlikely that GA concentrations at the long term RFC of0.005 ppb 
cnuJd be detected using current methodology. The OSHA Analytical Method for 
gi.utaraldehyde has a limit of detection 0.027 ppb for a tour hour sample collected at 2 
liters per minute when the ozone level is less than l 0 ppb. Ozone levels in excess of 
I tl ppb cause negative interference and require reduced sampling times or use ~)fan 
(\zone scavenging filter. 
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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 ofGA 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 dem1al irritation exposures and risks were not estimated tor occupational handler 
exposures. Instead. Jcrmal irritation exp~)sures and risks will be mitigated using default 
personal protective l.'quipment requiremenrs baseJ on the toxicity of the end-use product. To 
minimize dermal exposures, the minimum PPE nx1uircd for mixers, loaders. and others 
exposed to end-use prodw.:ts containing concentrations of AD that result in classification of 
category L I L or Ill tor skin irritation potential wi II be long-sleeve shirt long pants, shoes. 
socks, chemical-resistant gloves. and chcmical-n..:~i:,tant apron. Once diluted. if the 
concentration of CiA in the diluted solution \vouiJ result in classification of toxicity category 
IV for skin irritariun potential. then the chemical-resi::.tant gloves and chemical-resistant 
apron can be eliminated tor applicators and others exposed to the dilute. Note that chemical­
resistant eyewear will be required if the end-use product is classified as category I or II tor 
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 I 04 mm Hg). When the vapor pressure is less than 1.0 x I o· .. , chemicals are airborne 
primarily as aerosols, while at a higher vapor pressure, chemicals are airbome 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 usefulness because the limit of detections were very 
high due to the short sampling times and limitations ofthe adsorbent tube method that was 
used. However, based on these data, the air concentrations for occupational handlers exceed 
the RfC and are of concern. 
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Table 14 Summary of GA Air ConcentrationData from the CMAStudy 
Rep Use Operation :'vlonitored Amount Handled Sample GAAir 

During Monitoring Duration ••••• Concentation 
(minutes) {ppb) 

54 Conlin: rower Liquid Pour from 55 5041bsofa45% 5 <660 
gallon drum product 

5J ~lda! w, ·king Fluid Liquid Pour from cL 133lbs ofa45% 2:2 <290 
55 gallon drum product 

82 .'vlcral Working Fluid Liquid Pump from a 92 lbs of a 45% 16 <71 
55 gallon drum product 

91 Disinfect dental Liquid Pour trom ;::. I 1.8 lbs of 2.0% fi <160 
instruments gailon container into product 

disinfection tra; 

9~ Disinlect dental Same as ahove 4.4lbs of2% 5 540 
instruments product 

A II of the measured air concentrations exceed the TL V of 50 ppb and the RfC of 0.3 2 ppb. 

Use Q..L~!lJl£r .. J~_;<posure Data to Estimate Glutaraldehyde Risks 

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

*Open Literature studies cited in the ACGIH Documentation of the Glutaraldehyde TL V 

*Open I i terature and proprietary studies cited by Dow Chemical in MRID 466822-0 I 
"Summary tlf Worker Inhalation and Exposure Data to Glutaraldehyde-Containing Biocidal 
Products'' 

Mos1t of the above data were collected to compare GA exposure to the TL V 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 hGur 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 
conducted to evaluate 8 hour exposure limits usually includes all pat1s ofthe workday. 

Most t~fthe 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 GAin relatively small amounts. GA air 
concentrations ranged tram <0.5 ppb to 570 ppb depending on the type of process, the 
ventilat:on ..:onditions and other site specific factors. The highest result of 570 ppb was a 
peak measurement taken during the use of a 0.15% solution of GA and the corresponding 8 
hour Tvv A was I 00 ppb. GA air concentrations were greater during manual disinfection than 
during automated disinfection. ,\.summary of these data is included in Table 15. 

Page 21 of3l 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center- File R126955- Page 22 of 63 

Table 15 -"-GA Air Concentrations J?Uring.EIIdoscopy Disinfection 
Study ·. Operation Solution Sample Type GAAir Comments 

.. Strength .. Concentration (ppb) 
Binding and Disinfection in 0.025% Peak 30 
Witting, 1990 operating theatres 8 hrTWA 10 

0.15% Peak 570 
8 hrTWA 100 

Leinster, Baum Cold Sterilization in STEL <0.8 to 30 (n=39) Note I 
and Ba'<ter, English Hospitals 
1993 

Tkaczuk, :vtanual Cold STEL 77 to 105 (n=2) 
Pisaniello and sterilization or TWA (133 min) 43 (n=l) 
Crea, 1993 endoscopes 

Dental assistant. STEL and TWA <50 
radiography, 
embalmer and egg 
~.:ollectors 

Campbell and Cold sterilization of 2% STEL 160 and 230 :-Jote 2 
Beach. 1994 endoscopes 

Burge, 1989 Manual Cold STEI. 2.5 to 35 
Norback, !988 Stcri I ization 

:\utomatic STEI. 2.5to7.5 (iood 
Steri I ization \ cntilation 
:\tit om a tic STEl. 2.5 lO 7.5 Poor 
Steri li.ration \ .::ntilation 

Jachuck ct al, Cold stcrilizati1'n of 2~10 TWA (60 minl 50 lO 120 
1989 endoscopes 

Pisnnicl!o. Gun. Cold sterilization STEL >200(n=4) 
Tkac7llk. ~t al., 2001n=:'Xl 
1997 lOOto 200 1n=IOl 
N(O:-IH HETA Cold Sterilization 2~'() Various ND to 80 
90-296 
Note I -Sample times ranged from 4 to 26 minutes 
Note 2 - Samples taken with and without overhead exhaust fan. 
Some of the measured air concentrations exceed the TL V of 50 ppb and ail exceed the RfC of 0.32 ppb. 

Summary of Exposure Data Cited bv Dow Chemical 

Dow Chemical provided a summary ofGA 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) ofGA products. Most of the data are in the form of 15 minute 
samples that were taken to compare exposures with the TL V, 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 of the data is included in section 6. L L 
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!able 16- GAAir Concentrations Measured During Industrial Operations 
Location Operation ·solution Sample Sampled GAAir Source 

Strength Type Period Concentration 
I (minutes)· (ppb) .. 

Latex Plant Addition to truck sump ~5'% PRZ IS 27 sms 
(CA) 

-
Paper ~lili 3 I( above wi ar Area ND SIDS 
(GAJ machine #3 i 

Paper Mill--1· foot above machine chest 
-

Area IS ND- 220 !ICC, 
(Canada) upening at various a.ddition {LOD=20) 1998 

mtes -- ---
Paper Mill ;\bove blend and muchine Area 15 NO (n=5) lJCC 
(Kent LKi ch,~.,ts at various addition (LOD=JO) 1998 

rates 
. --

Paper Mill Pumping biocides at 50% Area 60 4- 130 SIDS 
(Belgium) various locations --r-:-~ . . -

30-60 ND - I. 8 ( n"' I 8) Paperboard v anous Locations 50% .'\rea SIDS 
Mill throughout process 
Drilling Fi·~.,~-- ;'\ddition to drilling mud Aldadde 20 120 (n=9) sros 
(BP Alaska) _L G 
Aluminum j Hot Rolling· Air in metal 45%. Area 30 6- 122 S!DS 
Mill i working t1uid sump 

Aluminum I V[iJJ tloor during roBing [;COfl(!X Area 15 ND SIDS 
Rolling Plum ~side covered sump 345 Area 15 122 l75(n=2) SIDS 

' Breakdown : •\Jjacent to spray nozzles 
--

Area 15 6- 8 (n=3) SIDS 
Mill i r1<:ar operators 

Aluminum --~ddition areas over tanks 1 Not Area 15 ND- 180A (n=23) ucc, 
Hot Rolling near rolling mill Reported (LOD 46) 1994 
Mill (1'-'E u:-;) rw·alking around in mill PBZ 15 <46 (n=2) ucc, 

during operation 1994 
·---+----

Paint Spray i Ern issions at various Area 30 ND- 158 sros 
Booth, GM t;ations around booth (LOD=l) 
Truck Plant 

Glute Mrg --1 I )rumming (prior to 1989) 25-50 PBZ Full Shift 10- 170 Teta 
Plant/(WV) ' 

1-
1995 

--~~)rumming (1989 to 1992) 25-50 PBZ 15 l 0 - 340 (n'=88) SIDS 
Glute I Furmulating and 25-50 PRZ 15 70- ]00 SIDS : 
Formulatior 

I • ! pad:agmg at a well 
Plant , ve.11 ilated fm::ilitv 

' -(Australia) ;__ 
UCC Glutc K)rumming ( 1990-1996) 25-50 PBZ 15 70- 130 SIDS 
Mtg Plant Filling totes ( 1994-1997) 25-50 PRZ !5 <I 0- 120 SIDS 
(WV; ~---· - -

i !) isconnecting hose from 25-50 PilZ 15 <50 SIDS 
' trud·, ( 1994·· 1997) 

\'otes 
PBZ Pcr.:;mn br,,Jthing zone sample taken on lhc worker 
Area • Area ~amo:c 
A. The highe~:t '~'<llt ot 180 ppb was measured during addition over the tank with the door open. 
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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 1 5 
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 of0.32 ppb, these samples are 
not comparable to the RfC because the un-sarnpled 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 I 0 to 170 ppb. All of these samples exceeded the short term RfC of0.32 ppb. 

6.1.2 Professional Painter Inhalation Exposure Assessment 

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

Chemical Spec~!ls: 
• The molecular weight ofGA is 100 amu and the vapor pressure is 0.10 mm Hg. 
• fhe \veight fractions of Glutaraldehyde in paint are 0.000 I or 0.00 I based upon the 

application rates of I 00 or I 000 ppm. 

_WPI;M D~fu_L:~ll~~umptions from the RESPROF_sct;J:la~Lo. 
• The air exchange rate is 0.45 air changes per hour which is the median value from the 

Exposure Fa..:tors Handbook (US EPA, 1997). 
• The painting is done in an apartment that has an internal volume of7.350 ft3 vvhich is 

the mean value from the Exposure Factors Handbook (US EPA, 1997). 
• The surface area painted is 2131 ff. 
• One coat of primer which has a coverage of200 ftHgallon and one coat of paint which 

has a coverage of 400fe/gallon are applied. 
• The paint is latex flat with a density of 4600 grams/gallon. 
• The duration of painting is 9.4 hours based upon the labor production rate of337.5 ff 

per hour for painting with a roller at 400 ft2/gallon. 
• The amount of paint used is 10.66 gallons tor the primer coat and 5.33 gallons tor the 

finish coat. 

The results of modeling runs are included in Appendix B and the risks are summarized in 
Table 17. Since protessional painters can paint indoors on a year round basis only long term 
exposures were assessed. Because the C-8hour air concentrations exceed the long term RfC 
of 0.015 ppb, the inhalation exposures are of concern at both the maximum and minimum 
application rate. The C 15-min air concentrations also exceed the TL V of 50 ppb. 
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Table 17 - Inhalation Risk Summary for Occupational Painters 
Application Painted Surface Air Exchange Hours Cl5-minA ACGlH . C_;;8hourB Long Term 
Rate Area Rate per Day (ppb) TLV (ppb} RfC (ppb) 

(ppb) ... 

I 000 ppt~_J 113 l ft2 0.45 per hour 8 680 
50 

540 
0.015 

I 00 ppm I (on•e apartment) 68 54 
A. Maxin~~~:;:;Tnute average air concentration. 
8. Maximum ~ hour :!Verage 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 Vfcdical Clinic Hard Surface Cleaning Inhalation Exposure Assessment 

There ~tre three products ( 15136-9, 195-3 and 55194-5) which are used to clean non-
critical hard surfaces in medical clinics, dental clinics and veterinary offices. Two of theses 
products an: RTU sprays and one is an RTU wipe. ln this section, worker inhalation 
exposure toGA vapors during hard surface cleaning with these products was assessed HED 
utilized 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 ~-l!P-://\\~W\~J:1!a.gov/opptintr/exposure 

The liJllowing chemicaJ-specitic inputs were used in the model: 

• The molecular weight ofGA i.:, 100 and the vapor pressure is 0.10 mm Hg. 
• The weight fraction ofGA is 0.00275 (0.275%) as stated on the product labels. 
• The mass product used is 123 grams which is a default assumption in CEM. 
• The minimum air exchange rate of0.45 air changes per hour (ACH) is based upon the 

assumption that a clinic \vould 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 Band the risks are 
summarizea in Table 18. It should be noted that CEM calculates daily exposures as 2,+ hour 
TWAs. Tbe 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 
concentratiuns occur during and immediately after Lise and then decline due to ventilation. 
Since medical surface cleaners can be used on a year round basis, only long term exposures 
were assc,,sed. Because the 8 hour time weighted average (TWA) air concentrations ~::x~o:eed 
the long term RfC' of 0.0 I 5 ppb, the inhalation exposures are of concern at both the low and 
high air e:xc;1angc rates. The peak exposure is also of concern at the low air exchange rate 
because it \~XC(:e:ds the ACGlH TLV of 50 ppb. 
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Table 18- Inhalation Risk Summary for MedicalHardSurfa(!e·~lea~ing 
Weight ·.• Amount of Duration of Air Peak ACGIH 24Hour·· ·sHour Long 
Fraction ProductlJsed Use Exchange Concentration TLV TWA TWA TermRfC 

Rate (ppb) (ppb:) (ppb) (ppb} (ppb) 
0.00275 123 grams 1.42 hours 0.45 130 

50 
26 78 

4 :!I 0.033 10 
0.015 

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

6.2 Occupational Post-application Exposures 

6.2.1 Fogging Exposure Assessment 

GA is used tor fogging poultry houses in preparation for a new flock of birds. Exposures 
to GA can occur after togging when the workers re-enter the fogged area to finish cleanup. 
Only inhalation exposures \vere 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 \·I RID -l66822-07 (McCready, 2004). The inhalation 
exposure assessment was conduct~d using the single chamber decay formula from the Multi­
Chamber Concentration and Exposure Model (MCCEM v 1.2). 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 togging application. The following 
assumptions \vere made: 

• The area being fogged is a one-chamber barn with dimensions of 300ft x50 ft xlO n (AD 
standard assumption). 

• The air exchange rate is ..J. air changes per hour. (Jacobson, 2005). 

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

• 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 togging solution is 125 ounces per 1000 cubic yards (yd3
) based 

upon label #71355-l. 

• The application rate in terms of ai is 0.17 lb ai per 1000 yd3 based upon the following: 
(125 oz applied per 1000 yd3 /128 oz per gallon) x (8.35 lb per gallon* 2.1% ai) 

• The initial concentration is I 0 I mg/m1 (25,000 ppb) based upon the following: 
(0.17 lb ai * 454.000 mg per lb) I (I 000 yd3 * 0.764 m3 peryd3

) 
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The calculations are included in Spreadsheet A and a summary of the results is included 
in Table 19. The air concentrations dedine to less than the TL V in 94 minutes and to less 
than the R tC' in 170 minutes. 

Table 19- GhUaraJdehyde Air Concentrations After Fogging aPollltryHouse 
Elapsed Time Air Concentration Relevant Standard 
(minute~1 .•. (ppb) ('ppb) 
0 25,000 50- ACGIH TL V 

94 47 50 - ACGIH TL V of 50 -
170 0.030 0.032- EPA Short Term RfC 

--· -

Exposure data tor spraying and fogging applications was also included in the Dow 
Chemical Exposure Data Summary (MRID 466822-0 l) and are summarized in Table 20 
below. 

r--------~~--~~-=--~~--~~~-------~~~---~~~-----~~~---~---~--~~~ Table 20 GA Air Concentrations Measured Durillg Spraying and Fogging Applications 
Location Operation Solution Sample Sampled Results (ppb) Source 

Strength Type Period 
(minutes) 

~P-o-u-lt-r,-v-----~~~~<·-~7h~in-e-~--a-s~h~in_g ______ ,_~IO~O~O--~-/~\r_c_~ __ ,_I~0~-670~.~-+~N~D~-~6~8~(-n=~3~)------,_~~--~ ucc 
Hatchery ha.tching trays and chick ppm 

Turkey 
Hat...:hcry 

0:vxes __ _ 
I Spraying egg cans _j 
r .'\ tomizing hatcher and 1 
I chick room 

I Turkey housing treated 
\ with UCARSAN 4256 
i 

1000 
ppm 

Area 

Area 

PBZ 

10-60 

10-60 

15 

14 

150 1760;\ (n=4) 

26 initial 
ND at 15 min 
31 at35 min 

2000 

ucc 
::woo 
t;cc 
2000 

ucc 
:zooo 

~C-'-hi-c-k~;-·n--·---1 Fogging: 0 to 135 

~--:,:H,...,m,c:-h<.:_'r:....y --·- 1 m inutcs after application 

1JCC 
---4-~---+~~~--~~~~---------~~~--~ 

500 ppm Area I 0 20 530 initial 
20 at 135 min 2000 

Chicken ' Spraying manual 15 PBZ 120 (n=l) SIDS 
House 
Broiler 
Prouu<..:tion 

Area 30 to 80 (n=3) 
---·----------------+--------+------+--------~~--~--~-----4--------~ 
' ')praying - Automati...: 2'% Area 15 20 to 50 (n=J) 

Chicken 
House 
Broiler 
Production 
Church in 
Taiwan 

: Fogging 

Hot Fogging tor SARS 
Disinfection Trial 

600 

J% 

Area 15 

Area 15 

20 to 50 

>5000k at 30 min 
>5000n at 60 min 

3000 at 120 min 
: 140 at 240 min 

,'\. F• conl<tctcd ommpling tube. Next hig:hest result was 1060 ppb 
B. Break-thr·:liJgit c.1ccurred. The calculated initial .1ir conu:ntration was 48,000 ppb bused 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 of270 ppm (0.027 percent) because the MOE of92 is less 
than the target MOE of I 00. The dermal exposures are not of concern at the low application 
rate of 36 ppm (0.0036 percent) because the MOE exceeds 100. 

Table 21 -Dermal Risks from MWF Treated with Glutaraldehyde 
Application Rate Application Rate G lutaraldchyde NOAEL MOEB 

(ppm) (Percent) :--.!OAEL ConcentrationA (Target MOE = 1 00) 
270 0.027 50 mg;kg!day 2.5% 92 
36 O.OOJ6 690 

,\. Th~ conu.::nl!;,t!.<>ll of glutaraldehyde in th~ test solution applied at the NOAEL Jose. 
B. :VIOL \ic J.\F I C\Hlcentration (percent) I Application Rate (percent) 

Inhalation Exposure 

Inhalation e:-.posures are also of concern for machinists working with treated MWF, but at 
this time insuffick;nt 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 OS II.\ Pf L of 15 mgim; and that the chemical additi vc would also be present as 
an .:.lerosol in pruporticn to the amount added. The estimated air concentration is then the 
product of the \\eight fraction ofthc chemical added to the MWF times the OSI-1/\-PEL. GA 
has a much higher vapor pressure than most MWF additives and would also become airborne 
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: 

• Most ofthe air sampling data was collected to compare GA exposure to the TL V of 
50 ppb which is a ceiling value and it is not comparable to the RfC of0.32 ppb which 
is based upon an eight hour time weighted average (TWA) exposure. When assessing 
ceiling values, short term 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 conducted to 
evaluate 8 hour TWA exposure limits usually includes all parts of the wurkday. 

• Most of the samples were collected prior to 1996 and in 1997 the OSHA sampling 
method was updated to allow for longer sampling times with lower detection limits. 
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["!H; updated method allows for samples up to 4 hours in duration to be collected with 
a limit ofdetection of0.027 ppb which is less than the shortterm RFC of0.32 ppb. 
!his method is affected by ozone interference; however, when the ozone 
..::oncentration exceeds I 0 ppb and reduced sampling times may be required. 

• Some the data submitted by Dm,v Chemical includes 8 hour TWA samples taken at 
during, drumming at the production plant however, it is not known if the conditions at 
~he plant are representative of conditions at end user facilities. Although larger 
yuantities are handled at the plant which might increase exposure, engineering 
l:omrols such as closed system loading and local exhaust ventilation are also probably 
present at the plant which would reduce exposure. 

• lt i-; twt known what percentage of paints used by protessional painters in the 
-esidential environment are treated with GA. 

• \t was assumed that the treated products contain l 00% liquids and no adjustments 
·.vere made ibr solids content. Although it is understood that paints contain 
aoproximately 50% liquids, the assumption of 100% liquids does not result in an 
overestimate of exposure because the vapor pressure ofO.l mm Hg which was used to 
repr..::sent I 00% glutaraldehyde is actually the vapor pressure for 50% glutaraldehyde. 

7.0 Recommendations to Mitigate Glutaraldehyde Risks of Concern 

R~sid~f!tjal Risks ofConcern 

To mitigate the residential risks arising from the use of glutaraldehyde treated paint or 
laundry dctergt:nt it is recommended that the treatment rates be reduced. 

Glutaraldehyde should be only be used with appropriate work practices and engineering 
controls .;;uch that peak exposures do not exceed the ACGIH TL V and average daily 
exposures du 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 >vhere the amount of concentrate handled is less than a couple of gallons 
per day. 

• Autc•matic addition systems that minimize operator exposure to the concentrated 
product should be used when handling larger amounts of glutaraldehyde. lfthis is not 
teasible then local exhaust ventilation should be used to reduce glutaraldehyde 
exposure. 

• Fogging of poultry houses should only be done in such a way that the operator is 
outside the poultry housj;: when applying the fog. 

• Glutaraldehyde treated paint should only be used in well ventilated areas. 
• Glutaraldc~hyde hard surtace cleaning products should only be used in small amounts 

in areas \vith very good general ventilation. 
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Glutaraldehyde Appendix A: Label Use Patterns 

Pagel of 15 

T-.. ----·--· .. ---·---·---- --" --------

Use Umibttions 

fe.;dt:r:> and w<tler troughs. If not removed, all 
treated feeders and waterers lllltSt be thoroughly 
rinsed with potable water prior to n.:u~e. Remov.: 
all litter and manure fmm Ooors and other 
surfaces. If iilter iS not rernuveu, aiiow lO Stant\ 
after tn:atment for at least ten minutes bet"tm.: 
repopulation. Allow to stand for at least five 
minutes or until dried 

very to eyes, 
and mucous membranes. Under no circumstances 
should a room or building be entered by anyone 
until the fog has completely settled, normally l to 
4 hours after the actual fogging. If the room or 
building must be entered, then the individuals 
entering must wear a self cont<:tined respi1'ator 
approved b NIOSHIMSHA, goggles, long shin, 
sleeves and pams. 

feathers. tluf( or other debris, 
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Glutaraldehyde Appendix A: Label lJse Patterns 

Use Site Formulation/ EPA Method~- Application Rate/ No. of Use Limitations 

________ ----t-..,--;;-:--=o-R~e"""'g'-N_o_. ---+-A---=-p~plication a(Jplication~----+---·--------------·-----1 
464-716 

!'rays. Racks. Carts, Chick 
Boxes, Cages, and Other Hard 
Surfaces 

71355-1 
Ready to Use Solution 

464-702 
464-700 

Spray None Stated None 

Soluble Concentrate Spray 

464-696 
464-689 
464-715 
464-716 

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

Spray 

Ready to Use Solution Spray 

464-700 

None Stated 

Commerch1l, institutional and industrial premises and equil)ment 

V ~:terinary lacilili~:s, Janitorial, 
Commercial and Industrial 
Facilities, Hard Surfaces 

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

Impregnated 
55195-4 

Ready to Use Solution 
71814-1 
Microencapsulated 
467&1-10 
Ready-to-use Solution 

I '5195-3 
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None Stated 

None 

None 

None Stated 

None stated 
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Use Site 

consumer in-can process and 
products 

Glutaraldehyde Appendix A: Label Use Patterns 

Formulation/ F:PA 
Reg No. 
----- So ILi ilon 

! Method of 
! I Application 
[ Spray 

Spray 

. r~Aii(lllcation Rate/ No. _OfT_____ ---Use Limitatfons 

l applications I 
1 Nu1~c: :,lateu ·------~---r-Nor~~~tteJ _______ _ 

I I 
I I 

None Stakd 

None 

None 

per I OUO lbs. of water content exceed 2.2'h 

Non food contact applications 
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Glutaraldehyde Appendix A: Label Use Patterns 

Use Site 

-----------~----l -:
4

-:c
64

-:-, _-=
7

-:c:-

04
-:-R_e-"'g:_N __ o. ___ +-_A__,p,_,J,_ll~ic-~~~~ _____ _ applkations -------+------------------

Fonnulationl EPA 1\T,•(iwd OT I A;;p[;,:;;,;OORatcl No. of Use Lim;tations ~ 

membranes 

464-688 
464-703 

::::::: --~J 
Soluble concentrate None At no time should the level of the antimicrobial 
68868-2 
1677-206 
1667-205 
33753-26 
33753-27 
33753-31 

Soluble concentrate 
464-692 
464-688 
464-706 
464-705 
464-718 
464-706 
464-705 
Soluble concentrate 
(EPA Reg No. 68868-2 

SoiUi)le concentrate 
464-692 
464-688 
464-706 
464-705 
464-718 
1677-206 
33753-26 
33753-27 
33753-31 
464-688 
464-706 

product per I 00 gallons of 
water content 

excct:d 2.2% 

Non food contact applications 

None Stated per 1000 lbs. Non~;: stated 
of admixture 

Use 2.8 26 fl. Oz. of product At no lime should the level of the antimicrobial 
per I 00 gallons or water exceed 2.2% 

l content 
I 

Immerse Immerse reverse Not for sale and usc in California 
elements in tank elemenls in a 0.2%- 4.0% 

concentration of antimicrobial 
Add a 0.2% · 4~0% 
concentration of antimicrobial 
to the tank in the circulation 
S)' stem (for installed out of 
service equipment) 
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Glutaraldehyde Appendix A: Label Usc Patterns 

-- IJsc s~---- -T- Formulation/ EPA ·]··-Method of 
j Reg No. Application 

,__________ . -~-4(;4~7(l)_____ - --=----] --------·-·-· 
i Industrial processes and water systems 

Wate-r Fioods (cont.) 

i Soiubk ~uH~.-~mr,ll~.: 
l 1007-42 

-·--j-soluable Concentcate 

! ·164-692 
464-701 
464-702 
464-714 
464-718 
1448-354 
1448-4:21 
!448-422 
1448-4:23 
67869-36 
59894-7 
1677-:206 
1677-205 
59894-4 
10707-40 
10707-41 

l!l]c:d whet c 
guOtl m1xmg cua 
be ussurcd. 
Add to water 
t1ood system at 
point of unifonn 
mixing 

Add to water 
flood system at 
point of uniform 
llllXII1g 

applications 
·- ·--·-··---·---~---· 

, 20 lU )()() ppn I 

fnitial Treatment: II 0 to 
8,333 ppm per I ,000 gallons 
flood water. Kepeat until 
control is achieved. 

I 

I Subsequ~.:nt Dlhc: add 22 \l) 
1 5,500 ppm per l .000 gallons 
I of t1ood water to the system 

1 weekly or as needed. 

add 300 to 16,670 ppm per 
1,000 gallons oftlood water to 
the system weekly or as 
needed. 
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Do not use in any marine and or 
applica1ions. 
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Use Site 

Drilling Muds 

Drilling, Completion and 
Workover Fluids 

Packer 

Glutaraldehyde Appendix A: Label Use Patterns 

Formulation/ EPA Method of 
Reg No. Application 

Appli cation Rate/ No. of 
applications 

Use Limitations 

Soluble concentrate Ai:l(.icd Lo-a 50to 10 G0Ppn1 per 100 None stated 
59894-4 drilling fluid barrels of fluid 
1448-354 syskm at oint of 
1448-411 mixing 
1448-422 
1448-423 
Soluable concentrate Add~d to thiTct- --,_~-~;; u I ' 10 ppm per None 
464-692 system 
464-694 
464-701 
464-702 
464-714 
464-718 
67869-36 

I 59894-7 
1677-206 
59894-4 I 
33753-27 
33753-31 

---------
Soluble concentrate Add~d to t1uid 
8133-20 system 
464-688 
33753-26 
Soluble concentrate Added-to fluid 
1677-205 system 

I 00 ban ·els of fluid 

Main ten 
!,6611 P! 
addition 

1 dep..:ndi 
\ comami 

ancc: Dosage: 55 to 
1m per I 00 barrels of 
al lluid or as needed 
ng on severity of 
nation 

j 

r-Tn it i~J 1: -~0 Lo 2,000 ppm per 
·els of t1uid. l 00 to 
)111 for subsequent 
nt. 

100 ban 
2,000 PI 
treutme 

1 33 to 3. ppm per 100 
of additional tluid or as I barrels 

464-700 needed 
464-709 of conta --------+i-:~;:-!-,-;-~b;-;31,----~-;~,..o-n-c-er-lt--ra_t_e ---r: -A:-d-;-dc:--at pom~Add so :i:::::,~·,::::::t)~ 
464-692 I mixing barrels of fluid to a fresh I}' 
464-698 prepared fluids depending on 
464-701 1 seventy of contamination 
464-702 I 
464-718 i 
59894-7 I 
1677-206 [Add 50 to 694 ppm per 100 
59894-4 barrels of fluid to a freshly 
33753-27 prepa.red fluids de~ending on 
33753-31 seventy ot contarnmatJon 

··----- --·-

f>ag-: 6 of 15 

Not for use in fracturing al1d completion fluids in 
the State of California 
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Usc Site 

Packer Fluids (cont.) 

transmission pipe systems 

Glutaraldehyde Appendix A: Label Usc Patterns 

I lfonnulation/ EPA·--!Method of_T_ Applicati()n-Rate/ No. or 
1 Reg No. 1 Application .J ____ a-=-p=-p_lic_a_t_io_n_s ___ !------

' I I 

~--·----- 1 

1 Soluble concentrate Add at point of . Add 90 to 1200 ppm per I no 
I 8133-20 mtxmg l barrels nftluid 

464-714 
16'1-bl:\8 
33753-26 

Soluble cm1centrate 
1677-205 

Add at point of 
mixing 

Add ppm per 100 Not for use in 

464-700 
464-709 
33 7 53-30 

464-688 
464-698 
Hi-t-692 
464-700 
464-70 I 
-104-702 
464-709 
464-714 
464-718 
1677-206 
8133-20 
33753-27 
33753-31 

concentrate 
1677-205 
33753-30 
33753-26 

Direct injection 

barrels of tluid 

ensure 
distribution of product through 
the t:lllire surface ofthe 

'I pipeiine. 56 to 667 ppm. 
Injections 10 the system should 

1 be occur \'1-C~.:kly or as needed. 

I 

Inject 167 to 2,000 ppm [nto 
system on weekly basis or as 
needed to maintain control 
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Not for use in the Stale 
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Glutaraldehyde Appendix A: Label Use J>atterns 

Usc Site -.-1---=F::-o-r.-m-u~l-a--,ti_o_n--:-/ ""'Ec:P:-A--.---=-lV-,-Ic_t..,..h-o-:d::-o-:f;c---..-A.,--p-p=H-ca-· t-=i-on--=Roc-a_t_e-,-1 ::cN:-o-. -o-=r-.-------,U-::-s-e~L:-1:-.m-c-it---catio_I_Is-· -------" 

! Reg No. Applicati~1 i applications 

464-718 II 

-----·-r:~:~~~~ -- -r-

1677-206 
1677-205 
33753-27 
33753-31 

Soluble com:entrate 
8133-20 
464-688 
33753-26 

Injections of 
1.000 to 10.000 ppm. 

1 Injections should be repeated 
f year!: ur as needed to 

Not for use in the State or California 

Soluble concentrate 
464-700 

Injections 
; maintain control -prod-uce a concen.--:-tr-a-:ti~o-n-o"'f---t---------·----------·-----

1 l,'iOOto l6,670ppm. 
464-709 
33753-30 l

lnjc:t:tions :>hould be repeated 
yearly or a~ needed to 
maintain control 

~--;cH;-y'd-ro-te-s-ti:-n-g-------t--;;S,....o-:-lu-::b-;-le--;;:;C-o-nc--e-n::-tr--a-:-te--!-------·--------1---:Waier 

Hydrotcsting (cont.) 

464-692 
464-701 
464-702 
464-714 
464-71 ~ 
1677-206 
33753-27 
33753-31 

Soluble concentrate 
8133-20 
464-688 
464-698 
33753-26 

concentrate 

pipelines or vessels should 
contain I I 0 to 6,640 ppm per 
LOUO gallons of water. 

W~ticr!J-sedmhydrotest 
pipelines or vessels should 
contain 200 to 8,000 ppm per 
I ,000 gallons of water. 

Water u seJ!OT)):Jr(l'lesr-·· 
pipelines or vessels should 
conrain 333 to 33,333 ppm 
I ,000 gallons of water. 
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Used depending on water quality and length of 
time the equipment will remain idle. 
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Glutaraldehyde Appendix A: Label Use Patterns 

-Tlse Site ____ 1 l•.conuulatioll/ EPA -I - Method Oi-~- Applicaifolt-Rate/ No. of ~-·-

-1--·--_ Reg N__l!_-__ ___ j Aflfllication applications 

t ~!it~ ~~-:~once-nt-r-ate--~A.:-pl-) 1-y -tos-lu_g_o_f -'1--C-o~n-c_e_i11-i·i1-t1-oi,·-;:)-~-; ~-~-~:--- - --~~~-

Use Limitations 

Paper milb and pap..:r mill 
process water ~ystems (cont.) 

1 I W<ll<'r ! n,..,. l()() O>~lirm' nfw,,,.,. 

464 -IJ<J 2 i 1n;,~~~diatdy : d~~~~~ji,~~·;)l·;·th~ .le;;;·tl; <d 1 h" 

'. 46-f-698 ! ' fo! owing the pipeline and severity ot 
: 46~-701 

I
' -~64-702 

464-714 
-16-:1--718 

11677-206 
1 8133-:2o 
! 33753-27 

8133-20 
464-688 
464-700 
464-709 
33753-30 

464-692 
464-688 
464-708 
464-712 
464-718 
67869-36 
1677-206 
1677-205 
1448-421 
1448-423 
1448--:1.23 
! 44&---1-29 
1448-430 
1448-431 
144&-3:'i4 
464-70:2 
464-700 
464-693 

j scaper 

water 
immediately 
following lhc 
sea per 

makng system at 
a point of 
unit(mn mixing 
such as the 
beakrs, broke 
chest pump, 
save-all tank, or 
white-water tank. 

biofouling. 

l, Ill to II , l I l ppm per 1 00 
gallons of water 

to 
per I 00 gallons of water 
depending on the length of the 
pipeline and severity of 
biotouling. 

ton of pulp or paper {dry 
basis) 
Subsequent Dose: 0.3 &.57 
lbs per ton of pulp or paper 
(Jry basis) 

ton of pulp or paper (dry 
basis) 

per 

Subscqw.:nt Dose: 0.3 -· 8.57 
lbs per ton of pulp or paper 
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to initial treatment. 

Heavily fouled systems should be boiled om pritlr 
to initial treatment. 
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Pigments andiHler slurries for 
paper and paperboard 

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

paper 
and paperboard 

GlutarahJeh.yde Appendix A: Label Use Patterns 

Formulation/ EPA 
RegNo. 

464-712 
464-704 
464-708 
33753-26 
33753-27 
33753-31 
Soluble concentrate 
464-692 
464-688 
464-703 
464-708 
464-718 
67869-36 
68868-2 
464-693 
464-704 
464-688 
464-712 
464-708 
464-703 
Soluble concentrate 
1677-206 
1667-205 
1448-421 
1448-422 
1448-423 
1448-429 
1448-430 
144&-431 
1448-354 
33753-26 
33753-27 
33753-31 
Soluble conceJ1trate 
464-692 
464-688 
464-703 
464-708 

Method of 
Application 

Add to 
powder in the 
mixed slurry. 

Add to dry 
powder [n th.: 
mixed slurry. 

Add to 
powder in the 
mixed slurry 

Application Rate/ No. of 
applications 

Use oTtf 2.0 lbs. per JOOO 
lbs. of dry powder 

Use l.l 20.0 lbs. ofproduct 
per I 0000 lbs. of slurry 

Use Limitations 

For usc in food and non-food contact pl"grm;nts and 
slurries 

For use 

m 

~ 
Ill 
:;u 
~ 
0 
0 
a 
Ill 

0 
iii' 

"tl 
0 
Ill 
;:; 
a· 
::s 
CJ) 
0 
:::T 
~ c. 
r::: 
ii) 
"tl 
m 
CJ) 
-i 
(..) 
0) .... 
CJ) 
0 
ii)' 
::s -::;; c;· 
0 a 
Q) 

:;u 
~ 
< 
~· 
:I: 
m 
0 
:;u 
~ 
0 
0 
a 
Ill 

0 
~ 
::s -~ .., 
I 



Glutaraldehyde AJJpendix A: Label Use l'atterns 

I \\' atc:r bas-:d coating& lor paper 
and paperboard (cont.) 

Reg No. 
68868-:2 
464-702 
464-700 

I ~+6·~-693 
i !64 70-l 

-164-688 

464-703 
1448-354 

1448-421 
1448-422 
l448-423 
1448-429 
1448-430 

l 1448-431 

I 
33753-26 
33753-27 
33753-31 
Soluble concentrate 
464-718 

11677-206 
1 lo77-205 

I 
I--
1 Soluble concenrrale 
\ 464-688 
I 464-697 l 464-693 

4-697 
4-688 -------- -· ---

Method of j Application 
AJlplication -+- apJllications 

i 

I 

. ner I 0000 lbs. I. 
I 

I 

tl oz per 100 gallons of 
metalworking tluid 

Page: ll ofl5 

Use Limitations 
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Use Site 

f---·-

I 

Water based conveyor 
lubricants 

I 

! 
I 

I 

--Air washer and industrial 
scrubbing 
systems/recirculating cooling 
and process water systems 

I 

i 
i 
I 

L •• 

Glutaraldehyde Appendix A: L~tbcl llse Patterns 

Formulation/ EPA Method of Appiication Rate/ No. of 
RegNo. Application applications 

Soluble concentrate Add to tluid Initial Dose: 1.8 - 6 gallons 
464-692 system at a point per I 0,000 gallons of 
464-698 ofunifi.mn metalw ~mg fluid 
68868-2 mixing. Subsequent Dose: 0.7-4 
464-704 g.« !Ions per I 0,000 gallons of 
33753-26 metalworking Jluids, weekly 
33753-27 or as needed 
33753-31 
464-698 
Soluble concentrate Automated feed Use a recommended automatic 
464-691 system. feed system to provide 1.3 
464-692 28.0 fluid ounces per l 00 
464-688 gallons of diluted lubricant 
464-705 
464-697 
1677-206 
1667-205 

I 
464-693 
68868-2 
464-704 
33753-27 
33753-31 
464-688 
Soluble concentrate Use a recommended automatic 
464-718 feed system to provide 0.14 

0.83 lbs. per I 00 gallons of 
dilukd lubricant 

Soluble concentrate: I ndustriafair - 1 Initial dose: Wher1·t-he system 
33753-30 washer systems I is noticeably loul~;d, 40-80 tl 

33753-31 which have mist- oz per 1000 gallons of water 
33753-23 eliminating to 
33753-26 components, 11.5-23.011 oz per 1000 
33753-27 intcrmiltcnt, or gallon:, of water 
1448-354 continuous reed 
1448-423 method Subs~:qu~:nt Dose: When 
1448-422 m ic• t•bial control is evident 
1448-421 16-40 t1 o.L to 4.6-l L5 fl oz 
464-707 per JOOO gallons of \.vater 
464-688 
464-764 

12 of 15 

Use Limitations 
-----

None stated 

Avoid contamination of food in rlpplication of 
product 

None stated 
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Glutaraldehyde Appendix A: LabcllJsc Patterns 

Formulation/ EPA JMcthod oty,lplication Rate/ No. of-~--~~----U-se_L_iiiutit1ons 

--:-:;-;--=:-:,.---:~N_o_. ______ --~---~-A_p_p_lic~t!~~--t-- _ applications ____ ______ J_ ________ _ 
' ; 
I I I 
I I I 
i i ) 

· .'\!! \\a:,her and 111dustrial 
' ;' !677-205 scrubbing ' . . ! !677 206 
svstetn~/rec~n:uJattng (:Oollng 1 
a~1d process water s,;tems I 464

-
718 

J 59894-7 
(cont.) 67869-36 

I 464-692 
Service water and auxiliary ] Solul)!c concentt:~--T-Intennittent (slug 

i 33753-30 i dns;~\ m"'thorl ,;vstelr;s -.; ~-- ----

( fire water reserv<.:s, :;prlly 
paint booths, emergency 
cooling water systems) 

systems 

(Evaporative condensers, dairy 
sw~:etwater systems, hydrostatic 
sterilizers , ret01is, pasteurizers, 
warmers, once through cooling 
systems) 

Heat transfer systems 

! 33753-31 ~----, ···-----·-

1 33753-23 i Continuous feed 

I' 33753-26 j
1

' method 

I 33753-17 I 
i ../.64-688 ' 
i 464-764 I 

164-693 
-t64-700 
464-702 
l677-205 
1677-206 

' 464-718 
464-691 
Soluble concentrate: 
33753-30 

33753-31 
33753-23 
33753-26 
33753-27 
464-700 
!448-35,1 
! 4-1-8--!23 
.:t64-693 
1448-421 
1448-421 

I 
! 

Continuous feed 
method 

~ Per ! DOO gallons of \Vater 

Subs~yu<:nt dose: 2.5 to 12.7 tl 
oz per 1000 gallons of water 

to 
Per 1000 gallons of water 

Subsequent dose: 2.5 to 12.7 
oz per 1000 gallons of water 

Page l3 of I 5 
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I 
59894-7 I 
67869-36 d 
464-692 

\·-c---:---,---,--\\--~-a-st-e-,,.,-.a-te-,r------+""s:-o-=-lu-=-b-=-le-co-,-1c~e-n-tr-at_e_: -+--:-A--cd'""'d_t_u_:;y-stem or . 0.5 to 2~3--g-a"ll-oi-ls--p-.o-r'l"'0"'0"'0---1-:N;:-;-o-ne------.-----·---~-----·----- .. ---·----1 

' (Aerobic and anaerobic, bell 
pressed, digested and 
undigested sludge's, and 
holding tanks 

33753-30 sludge at I gallons of water or sludge 
33753-31 convenient point I Macrofouling control: 
33753-23 or ll!!Xing such I 'IJI!imicmhiul should be 
33753-26 as the digester. atltlet! conlimlmH(~· to 
33753-27 maintain a level of 20ppm 
464-707 active ingredient in the system 
464-6&8 for a period of at least 96 
464-764 hours 5.611 oz per 1000 
464-693 gallons water 
464-700 
464-702 
1677-205 
1677-206 
464-718 
464-692 

Sugar ---,-p-r_o_c_e_s_s-+-:So::-o....,..h.ib·""'I_e_c_oJ-lC-.e~n-tr-at_e_: --+Ti1t~rmittent (slug Initial dose: 6. I to 15~211 oz 
per ton of sliced beets to 18.3 
to 45.3 tl oz per ton of sliced 
beets 

water systems 

Sugar beet mills and pro~;ess 
• water systems 

33753-30 dose) method 
33753-31 
33753-23 
33753-26 
33753-27 
464-764 
464-693 
464-700 
1677-205 
1677-206 
464-692 
464-704 

Continuous feed 
method 

Subsequent dose: 0.9 to 9.1 tl 
oz per ton of sliced beets to 
2.7 to 27.3 fl oz per ton of 
sliced beets 

Page 14 or 15 
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Appendix B - Spreadsheet for Table 9 of the Glutaraldehyde ORE Assessment 
Residential Painter Inhalation Exposure to Glutaraldehyde in Treated Paint (100 ppm) 

Time 
(days) 

0.38 
0.42 
0.46 
0.50 
0.54 
0.58 
0.63 
0.67 
0.71 
0.75 
0.79 
0.83 
0.88 
0.92 
0.96 
1.00 
1.04 
1.08 
1.13 
1 17 
1.21 
1.25 
1.29 
1.33 
1.38 

Time 
(min) 

0 
60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
'1020 
1080 
1140 
1200 
'1260 
'1320 
1380 
1440 

24 hr Average (mg/rn3! 
24 hr Average (ppb)' 

M' 
E ·a, 

0.050 

.§. 0.040 
r:: .g 
l'!! 
·c: 0.030 
111 

" r:: 
0 

(.) ,_ 
< 0.020 

0.000 

0 

Cone Outdoors 
1mg/m3

) 

0.0000 
0 0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
00000 

200 400 

Cone Zone 1 
(mg/m3

) 

0.0000 
0 .. 0328 
0 .. 0407 
0.0457 
0.0240 
0.0150 
0.0123 
0.0107 
0.0097 
0.0090 
0.0086 
0.0083 
0.0081 
0.0079 
0.0078 
0.0077 
0.0077 
0.0076 
0.0075 
0.0075 
0.0074 
0.0074 
0.0073 
0.0073 
0.0073 

0.013 
3.3 

600 

Cone Zone 2 
(mg/m 3

) 

0.0000 
0.0040 
0.0087 
0.0121 
0.0127 
0.0095 
0.0071 
0.0056 
0.0046 
0.0039 
0.0035 
0.0032 
0.0031 
0.0029 
0.0029 
0.0028 
0.0028 
0.0027 
0.0027 
0.0027 
O.CJ027 
0.0026 
0.0026 
0.0026 
0.0026 

0.0046 
1.1 

Conc@Person 
(mg/m3

) 

0.0000 
0.0328 
0.0407 
0.0457 
0.0000 
0.0000 
0.0000 
0.0000 
0.0046 
0.0039 
0.0035 
0.0032 
0.0031 
0.0029 
0.0078 
0.0077 
0.0077 
0.0076 
0.0075 
0.0075 
0.0074 
0.0074 
0.0026 
0.0000 
0.0000 

0.0089 
2.2 

· ;~~-·· ·Zone 1 Inside Painted Area 

· -tr ·Zone 2 Outside Painted Area . 

lM At person 

300 1000 1200 

Time in Minutes 

1400 
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WPEM MODEL INPUTS 

File with Concentration Details: C::\Program Fileslwpem\Giutaraldehy<le resdiy.CSV 

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

Notes: One bedroom painted in 3.4.2 hours by one DIY painter (FtESDIY DefauJt S<;enario) 

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

Type of Building: House Air Exchange Rate: 0.45 air changes per hour 

Volume: 15583 W 

Per-:entPainted: 10.0% 

Painted Surface Area: 451.91 ft' 

Coverage:(Wigal) 

Gallons of Paint: 

Painting Hours: 

Work HQurs: 

Painting Days: 

Start Day: 

Type of Paint: 

Density (grams/gal): 

Chemical Name: 

Molecular Weight: 

Weight Fraction: 

Emissions Model: 

Chemical Mass (grams): 

%Mass 1st Exponential: 

Rate Constant 1st Exp: 

Rate Constant 2nd Exp: 

Indoor Sinks Model: No Sink 

Primer: 200 

Primer: 0.00 

Primer: 0.00 

Primer: lUI 

Primer: 0 

Monday 

Latex Flat 

Primer: 4600.00 

glutaraldehyde 

100.0 g/mote 

Primer: 0.000100 

Primer: Empirical 

Primer: o.oo 

Primer: 10.00 

Primer: 23.32500 

Primer: 0.00584 

Interzonal Airflow Rate: 3451.63 ft'/hour 

Loading Ratio: 0.29 ft'lft' 

Paint: 400 

Paint: 1.13 

Paint: 3.42 

Paint: 8.8 

Paint: 

Paint: 4600.00 

Vapor Pressure: 

Paint: 0.000100 

Paint: Empirical 

Paint: 0.13 

Paint: 10.00 

Paint: 23.32500 

Paint: !Hl0584 

0_10 torr 

3/29/06 
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WPEM MODEL INPUTS (continued) 

Exposed Individual: Do-it-Yourself Pa1nter 

Location During Painting: In paintEid area 

Line 1 

Line 2 

Line3 

Line4 

LineS 

Line 1 

Line 2 

Line 3 

Line 4 

Line 5 

Zone 

i) 

Zone 

z 
c 

2 

Breathing Rate During Painting: n.5 m'lda~' 

Years in Lifetime: 75 

LADD: 2.SOE·003 mg/kg·days 

ADD: 2.59E·003 mg/kg-days 

APDR: 2.SOE-003 mg/kg-days 

APDR Time: 1.33E+OOO days 

Single Event Dose: 1.861::-001 mg 

LADD Lifetime average daily dose 

ADD =Average daily dose 

Weekday Pattern 

EnterHr 

0 

7 

8 

16 

22 

Weekend Pattern 

Enter Hr 

0 

7 

9 

16 

22 

WPEM MODEL RESULTS 

LAOC: 8.91E.003 mglm' 

AOC: 8.90E·003 mg/m' 

Cpeak: 4.74E-002 mglm' 

C15-min: 4.69E-002 mglm' 

C8-hour: 1.57E-002 mglm' 

APDR =Acute Potential Dose Rate (highest 24-hour do~;e rate fc>r exposed individual) 

LADC Lifetime average daily concentratiion 

ADC = Average daily concentration 

Cpeak = highest instantaneous concentration to which individual is exposed 

C15-min highest 15-mhmte average con•;e•ntration to which an individual is exposed 

C8-hour = highest 8-hour average. .;oncentmtion to which individual is exposed 

Enter Mfn 

0 

0 

0 

0 

() 

Enter Min 

0 

30 

30 

0 

0 

.or-

.or 

-or· 

-or-

-or-

3/29/06 

Gender: Non-Specific 

Breathing Rate (m'fdayj 

9.6 

24.0 

13.3 

18.0 

12.0 

Breathing Rate (m•tday) 

9.6 

24.0 

13.3 

18.0 

12.0 

lifetime Exposure Events: 27375 

Avg. Body Weight: 71.8 kg 

2.18E-003 ppm 

2.18E-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 !D Number: Table 10 

Product: Laundry Detergent Chemical Name: Glutaraldehyde 
-

Scenario: Laundry Detergent Population: Adult 
-

Molecular \X/eight (g/mole): 100 Vapor Pressure (torr): 0.1 

Weight Fraction- Median 0.001 Weight Fraction- 90% (unitless): 0.001 
(unitless): 

-
Inhalation Inputs 

-
Frequency ;}fUse (events/yr): 365 Years ofUse: 75 

Mass of Product Used per Ev1~nt 400 Mass of Product Used per Event 400 
-Median (gl: -90% (g): 

lnhalation Rate During Use 0.55 Duration of Use- Median 0.667 
(m3/hr): (hours/event): 

[nhalation Raw After Use (m3/hr): 0.55 Duration of Use- 90% 0.667 
(hours/event): 

Zone 1 Volum~ (m3
): 20 Whole House Volume (m3

): 369 

Air Exch[mge Rate (air 0.45 Body Weight (kg): 71.8 
exchanges/br) · 

----
Activity Patterns 

·-
User: 1111111235542467422744411 Start Time: 9 

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

Hour: () 6 12 18 
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CEM Inhalation Exposure Estimates 

ID Number: -1 able 10 

Scenario: Laundry Detergent Population: Adult 
-

Inhalation Rate (m 3/day): 0.55 Years ofUse (years): 75 

Body Weight (kg): 71.8 Frequency of Use (events/year): 365 

-----
Exposure Cnits Result AT (days) 

k::h~mic Cancer 
l-

LADDpot (mg/kg-day) L97e-03 2.74e-r04 
t---Eoc,. (mglm') I.07e-02 2.74e+04 

~11c Non-Cancer 

~"'"'' (mglkg-day I 1.97e-03 2.74e+04 

lCpot (mg/m3
) 1.07e-02 2.74e+04 

~\.:me 

1 c\DRpot (mg/kg-day) I.97e-03 LOOe+OO 

:ppot (mg/m>) 2.75e-Ol I.OOe+OO 

LADD Lifetimt: \vcmge Daily Dose (mg/kg-day) L\DC ··Lifetime Average Daily Concentration (mglm-') 

ADD- Average Dady Dose (mglkg-day) A DC- Average Daily Concentration (muglm3) 

ADR- .-\cute ]),y;e Rate (mg/kg-day) Cp- Peak Concentration (mg/m3
) 

Note: 75 years :~ '738e+04 days pot potential dose 

Note: The gener;ll Agency guidance tor assessing shon-term. infrequent events (for most chemicals, an exposure 
ofless 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 appropri;ne tor use in assessing risks associated with this type of exposure pattern. (Methods for Exposure­
Response Analysis fer Acute Inhalation Exposure to Chemicals (External Review Draft). EP A/600/R-98/051. April 
1998 
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AJ>pend ix 8 - Spreadsheet for Table 12 of the Glutaraldehyde ORE Assessment 
Glutaraldehyde Post Application Exposure from Treated Paint (100 ppm) 

Time (days) Time Cone Outdoors Cone Zone 1 Cone Zone 2 Cone @ Person 
(Minutes) (mg/m") (mg/m3

) (mg/m3
) (mg/mJ} 

0.38 () 0 0 0 0 
0.42 !30 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 0 000 0.127 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 .120 0.000 0.034 0.018 0.000 
0.71 480 0.000 0.030 0.015 0.015 
0.75 540 0.000 0.028 0.012 0.012 
0.79 600 0.000 0.026 0.011 0.011 
0.83 660 0.000 0.025 0.010 0.010 
0.88 720 0.000 0.024 0.009 0.009 
0.92 1'80 0.000 0.024 0.009 0.009 
0.96 840 0 000 0.024 0.009 0.024 
1.00 900 0.000 0.023 0.008 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 
1.17 ! 140 0.000 0.023 0.008 O.CQ3 

1.21 1200 0.000 0.022 0.008 0.022 
1.25 1260 0.000 0.022 0.008 0.022 
1.29 1320 0.000 0.022 0.008 0.008 
1.33 1380 0.000 0.022 0.008 0.000 
1.38 1440 0.000 0.022 0.008 0 000 

24 Hour Average (mglrn3) 0.040 0.014 0.015 
24 Hour Average (ppm) 0.0097 0.0033 0.0031' 
24 Hour Average (ppb) 9.7 3.3 3.7 

0.14 

;:;-
; !§ 0.12 

Cl 

.§_ 

· · ·ll· · Zone 2 Outside Painted Area 

-x-Mperson 

0 20 :240 360 480 60(1 720 840 960 1080 1200 1320 

Minutes 

1440 
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WPEM MODEL INPUTS 4/24/06 

File with Concentration Details: C: 'Proqram Fileslwpem\Giutaraldehyde Post Ap Paint.CSV 

Title of Rvn: Table 12 • Glutaralded hyde Post Application exposure from Treated Paint Applied by a Professional Painter 

Notes: One oedroom painted in 3.~3 hcurs by one professional painter (RESAOUL.T Default Scenario) 

Length of Model Run: 1 Days l'l.eporting Interval: 1 minutes 

Type of Building: House ~~ir Exchange Rate: 0.45 air changes per hour 

Volume: 15583 ft' Interzonal Airflow Rate: 3451.63 ft'lhour 

Percent Painted: 10.0 % Loading Ratio: 0.29 ft'lft' 

Painted Surface Area: 451.91 ft' 

Coverage :(ft'lgal) Primer: 200 Paint: 400 

Gallons of Paint: Primer: 2.26 Paint: 1.13 

Painting Hours: Primer: 2.66 Paint: 1.33 

Worl<. Hours: Primer: 8.0 Paint: 8.0 

Painting Days: Primer· Paint: 

Start Day: Monday 

Type of ?aint: Latex. Flat 

Density (grams/gall: Primer: 4600.00 Paint: 4600.00 

Chemical Name: glutaraldlehyde 

Molecular Weight: 100.0 glmole Vapor Pressure: 0.10 torr 

Weight Fraction: Primer: 0.000100 Paint: 0.000100 

Emissions Model: Primer: Empirical Paint: Empirical 

Chemical Mass (grams): Primer: 0.26 Paint: 0.13 

%Mass 1st Exponential: Primer: 10.00 Paint: 10.00 

Rate Constant 1st Exp: Primer: 23.32500 Paint: 23.32500 

Rate Constant 2nd Exp: Primer: 0.00584 Paint: 0.00584 

Indoor Sinks Model: No Sink 
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WPEM MODEL iNPUTS (continued) 

Exposed Individual: Adult 

Location During Painting: In building 

Une1 

line 2 

Line 3 

Une4 

Line 5 

Line 1 

Line 2 

Line 3 

Line 4 

Line 5 

Zone 

Zone 

Breathing Rate During Painting: i 8.0 rn 'ldav 

Years in Lifetime: 75 

LADD: 1.94E-003 mg/kg-days 

ADD: 2.90E-003 mg/kg-days 

APDR: 2.91E-003 mg/kg-days 

APOR Time: 1.33E+OOO days 

Single Event Dose: 2.09E-001 m<t 

LADD = Lifetime average daily dose 

ADD =Average daily dose 

Weekday Pattern 

Enter Hr 

0 

7 

8 

16 

22 

Weekend Pattern 

Enter Hr 

0 

7 

9 

16 

22 

WPEM MODEL RESULTS 

LADC: 1.01E..Q02 mglm' 

ADC: 1.52E-002 mg/m' 

Cpeak: 3.73E-0(12 mglm' 

C15-min: 3.66E-002 mglm' 

C8-hour: 2.29E-002 mglm' 

APDR Acute Potential Dose Rat•~ (highes1t 24-hour dose rate for exposed indiv1dual) 

LADC = Lifetime average daily concentration 

ADC =Average daily concentration 

Cpeak highest instantaneous concentration to which individual is exposed 

C15-min = highest 15-minute ave-rage conc,~ntration to which an individual is exposed 

C8-hour = highest B-hour averag•? concentration to which individual is exposed 

Enter Min 

n 

0 

0 

0 

0 

Enter Min 

0 

30 

30 

0 

0 

·or-

-or 

-or-

·Or· 

-or-

4/24/06 

Gender: Non-Specific 

Breathing Rate (m'lday) 

!1.6 

24.0 

13.3 

18.[) 

12.0 

Breathing Rate {m'/day} 

9.6 

24.0 

·13.3 
18.0 

12.0 

Lifetime ExposurE! Events: 18250 

Avg. Body Weight: 71.8 kg 

2.48E-003 ppm 

3.72E-00l ppm 

9.12E-003 ppm 

8.94E..003 ppm 

5.60E-003 ppm 
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Appendix 8- Spreadsheet for Table 17 of the Glutaraldehyde ORE Assessment 
Glutarald•~hydE~ Air Concentrations During Professional Painting of a Residence {1000 ppm) 

Time Time~ Gone Outdoors Cone Zone 1 Conc@Person 
(days) (minutes) (mg/m3 ) (mg/m3

) (mg/m3
) 

0.38 0 0.000 0.00 0.00 
0.42 60 0.000 0.7"5 0.75 
0.46 120 0.000 12,0 1.30 

0.50 18(~ 0.000 1.68 1.68 

0.54 24(; 0.000 1.97 1.97 

0.58 300 0.000 2."19 2.19 
0.63 360 0.000 2.2·7 2.37 

0.67 420 0.000 252 2.52 
0.71 480 0.000 2.66 2.66 

0.75 540 0.000 2.7"8 2.78 

0.75 54'1 0.000 2.79 2.79 

0.77 56:) 0.000 2.63 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 

3.0 

2.5 

0.5 

0.0 

~ EiC 120 180 240 300 360 420 480 540 600 

Time in Minutes 
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WPEM MODEL INPUTS 4/24/06 

File with Concentration Details: C.1Program Ffles\wpem\glutaral,~ehyde resprof.GSV 

Title of Run: Table 17 . Inhalation l':isk Summary for Occupational PaintEtrs 

Notes: RESPROF Default Scenario -Entire apartment painted in •:>ne day (9.4 hours) by two professionals 

Length of Mod!!l Run: 1 Oays Reporting Interval: 1 minutes 

Type of Building: Apartment Air Exchan!Je Rate: 0.45 air changes per hour 

Volume: 7350 ft' Interzonal Airflow Rate: 1628.03 ft>/hour 

Percent Painted: 100.0% Loading Ratio: J.29 ft'ift' 

Painted Surface Area: 2131.50 ft' 

Coverage:(ft'lgal) Primer: 200 Paint: 400 

Gallons of Paint: Primer: 10.66 Paint: 5.33 

Painting Hours: Primer: 6.27 Paint: 3.13 

Work Hours: Primer: 10.0 Paint: 10.0 

Painting Days: Primer: 2 Paint: 

Start Day: Monday 

Type of Paint: Latex Flat 

Density (gramslgal): Primer: 4600.00 Paint: 4600.00 

Chemical Name: glutaralclehyde 

Molecular Weight: 100.0 glmole Vapor Pressure: 0.10 torr 

Weight Fraction: Primer: 0.001000 Paint: 0.001000 

Emissions Model: Primer: !:mpirical Paint: Empirical 

Chemical Mass (grams): Primer: 12.26 Paint: 6.13 

%Mass 1st Exponential: Primer: 10.00 Paint: 10.00 

Rate Constant 1 st Ex p: Primer: 2.3.32500 Paint: 23.32500 

Rate Constant 2nd Exp: Primer: 0.00584 Paint: 0.00584 

Indoor Sinks Model: No Sink 
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WPEM MODEL INPUTS (continued) 

Exposed Individual: Professional ."'.lmt!"r 

Location During Painting: In paint•?d an;a 

,?one 

Line 1 

Line 1 u 

Breathing Rate During Painting: :2~'-5 m'lda1r 

Years in Lifetime: 75 

LADO: 2.87E-001 mglkg-days 

ADD: 2.87E-001 mglkg-days 

APDR: 2.87E-001 mglkg-days 

APOR Time: 7.92E-001 days 

Single Event Dose: 2.06E+001 m~; 

LADO Lifetime average daily dc·se 

ADD ~ Average daily dose 

Weekday Pattern 

Enter Hr 

0 

Weekend Pattern 

Enter Hr 

0 

WPEM MODEL RESULTS 

LADC: 7.50E-00'1 mglm' 

ADC; 7.50E-001 mglm' 

Cpeak: 2.83E+OOO mglm' 

C15-min: 2.82E+OOO mglm' 

C8-hour: 2.16E ... OOO mglm' 

APDR = Acute Potential Dose Rale (highest 24-hour dose rate tar exposed individual~ 

LAOC Lifetime average daily concentration 

ADG = Average daily concentration 

Cpeak = highest instantaneous concentralio·n to which individual is exposed 

C15-min highest 15-minute average com:entration to which an individual is exp<>sed 

C8-hour highest 8-hour average concentration to which indivictual is exposed 

Enter Min 

0 

Enter Min 

0 

-or-

-or 

-or-

-or-

-or-

4/24/06 

Gender: Nan-Specific 

Breathing Rate (m'lday) 

13.3 

Breathing Rate (m'lday) 

13.3 

Lifetime Exposure Events: 27375 

Avg. Body Weight: 71.8 kg 

1.83E-001 ppm 

1.83E-OD1 ppm 

6.92E-001 ppm 

G.89E-001 ppm 

5.28E-001 ppm 
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CE:M nputs 

! Jc uct Medical Hard Suface Cleanerem1cal Name. G ut.3ralderyde 

·e.1ano Gener~. Purpose Cleaner 

f>.1c)lf ·cular Weight 1 g/mole) 

·· Mea 

ln·1ai<Jticn Inputs 

100 

0.0027f) 

' : ·•::cuency of Use (events/yr) 35~; 

Mass of Product Used Median (g) 123 

I ~11alat10n Rate During Use {m3/hr) 0.5~i 

Z:;n.~ ·: Volume (m3) 20 

U·J'<ition of Use- Median (hrs/ev) 1 A2 

F~ct:ange Rate (air xchgs/hr) 0.45 

Activity ,::>atterns 

Population. /\cult 

VP (torr) 0 1 

WF 90%:0 00275 

Years of Use 

Mass of Product Used 90% {g) 

Inhalation Rate After Use (m3/hr) 

Whole House Volume (m3) 

Duration of Jse 90% (hrs/ev) 

Body Weigrt (kg) 

Use 111111~22154246742274441 Start Time: 

Non··Jser: 1 1 1 1 1 1 A 1 3 2 4 4 2 4 7 7 4 2 2 7 4 4 4 1 Room of Use: 

0 6 12 ·te 

Dermal :nouts 

r recuer:q of Use - Body {eventslyr) 365 SA'BW -Body (cm2Jkg) 

J\mcunt F:etained/Absorbed to Skin (g/cm2-event) 3.6e-05 

Averaginl] Trme, LA['~, LADC:ot 
Averaginq T:me, ADR, Cp 

2.74e+04 Averaging Time, Ai:p'dt· ADSot 
1 OOe+OO 

75 

123 

055 

369 

1.42 

71.8 

7 

2. Kitchen 

15.6 

2.1'4e+04 
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CEM Inhalation Exposure Estimates 

'0 Nurn: Table 18 Product Medical Hard Surface Cleaner 

Scenano: General Purpose C eaner Population 1\dult 

lni~alation Rate(m3/hr) D 55 Years of Use(years) 75 
BcdyW~~ight (kg) 71 3 

Exposure Units 

Chronic, Cancer 

LADf6ot (mg/kg-day) 

LAO<:p01 (mg/m3) 

Chronic Non-Cancer 

ADq,01 (m•;J/kg-day) 

ADCp01 (m•;J/rn3) 

Acute 

ADR00t (m!~/kg-day) 

CPpot (mg/m3) 

LADD Lifet1me ,<\verage Da1ly Dose (mg/kg-aay) 

ADD A'erage Oa1iy Dose (mg/kg-day) 

ADR P,cute Oos.e Rate (mg/kg-day) 

Note: 7~; years 2.738e+04 days 

Frequency of Use (events/year) 365 

Result AT (days) 

1.97e-02 2.74e+04 

107e-01 2.74e+04 

1.97e-02 2.74e+04 

1 O?e-01 2.74e+04 

1.87e-02 1.00e+OO 

5.20e-01 1.00e+OO 

LADC- Lifetime Average Dally Concentration (m~lfmc.) 

AOC- Average Daily Concentration (mglm3) 

Cp Peak Concentration (mg/m3) 

pot - potential (Jose 

Note: The general Agency guidance for assesstng short-tt;rm, 1nfreqU1mt events (for most chemicals. an exposure of less than 

24 hour:s that occ;urs no more frequently than 'nonthty) is t.o treat such events as independent, acute exposures rather than 

as a ·:hrorw: •!xposure. Thus, estrmatel> of lol"g-term average exposure like ADD or ADC may net be appropriate for us•~ in 

assessil''9 nsks associated w1th this IY0•1l of exposure pattern. (Methods for Exposure-Response Analysis for Acute 

!nha:ancn Exoos,Jre to Chem1cats (External Review Draft). EPA/600/Ft-98/051. Apnl1998 
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!D~iurn Tablel8 
GEM inputs 

f)ro Juct Medical >-lara Suface Clearehem cal Name: Glutaraldehyde 

Scr:nano: Gf"neral Purpose Cleaner 

Mol::;cularWeiqh: (g/mole) 100 

0.0027~5 

lnhalatl Jfl Inputs 

of Use (events/yr) 365 

Mass of Product Used- M~ldian (g) i23 

lnh<:.!lation Rate During Use; (m3/hr) 0.55 

Zor'e -: Volume (rn3) 20 

Duration of Use Median (11rs/ev) 1 4~~ 

t11r ::(change Rate (a1r xchgs/hr) .~. 

Activliy Patterns 

Population: Adult 

VP (torr) 0.1 

WF 90"/dl00275 

Years of Use 

Mass of Product Used- 90% (g) 

Inhalation Rate After Use (m3/hr) 

Whole House Volume (m3) 

Duration of Use 90% (hrslev) 

Body Weight (kg) 

111111122154246742274441 Start Time: 

Ncr,·User: 1 1 1 1 1 1 1 1 3 2 4 4 2 4 7 7 4 2 2 7 4 4 4 1 Room of Use: 

Ho1.:r· 0 6 12 18 

Dermal illpL.ts 

Frequency of Use Body (events/yr) 365 SAJBW Body (cm2/kg) 

t1rnount R:e~ained/Absorbed to Skin (g/cm2-event) 3.6e-05 

Averaginq T1me, LA!:p6'. LA.DC~ot 
Averagin9 Time. ADR. Cp 

2.74e+04 Averaging Time, AC'p'dt· AD~lot 
1.00e+OO 

75 

123 

0 55 

3!39 

1.42 

71.8 

7 

2. Kitchen 

15.6 

2.74e+04 
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1 N Jm Tabl·~ 18 

CE \t1 lnhalal:ior~ Exposure Estimates 

S:::er ario: Genc:;ral Purpose Clanner 

r:tla ation Rate(m3/hr) 0 53 
E)d)Weight (kJ) 7'8 

Expcsure Units 

Chrome. Cancer 

LAD~01 lrng/kg-day) 

LADtp01 (rng/m3) 

Chron1c Non-Cancer 

ADQoot (mg/kg-oay) 

ADCpot (mg/m3) 

Acute 

ADPpot (rng/kg-day) 

Ct:'pot (mg/m3) 

LADD- Lifetime Average Daily Dose (mglkg-day) 

ADD- Average Daily Dose (mg/kg-day) 

ADR .. Acute Dose Rate (mglkg-day) 

Note: 75 years= 2'.738e+04 days 

Product: Medical Hard Surface Cleaner 

:>opulation 1\dult 

Years of Use(years) 75 
Frequency of Use (events/year) 365 

Pesult AT (days) 

2.50e-03 2.74e+04 

1.36e-02 2.74e+04 

2.50e-03 2.74e+04 

1 .36e-02 2.74e+04 

241e-03 1.00e+OO 

8.44e-02 1.00e+OO 

LAOC L1fet•me Average Daily Concentration (mg/m:5) 

ADC Average Daily Concentration (mglm3) 

Cp Peak Concentration (mg/m3) 

pot potential ::lose 

Note: TcK' c;eneral Agency gu1dance lor assessing short-term. 1nfrequent events {for most chemicals, an exposure of less 

24 hours that occurs no more frequentiJI than monthly! IS to treat such events as independent, acute exposures rather tnan 

as a chrome exposure. Thus, estimates of long-term average exposure like ADD or ADC may not be appropriate for use in 

assessin·~ nsks <lss.ociated with th1s type of exposure pattern. (Methods for Exposure-Response Analysis for Acute 

Inhalation Exposum to Chemicals (External Review Draft). EPA/600/R-98/051 .. A.pnl1998 
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Appendix 8 - Spreadsheet for Table 19 of the Glutaraldehyde ORE Assessment 
Glutaraldehyde Air Concentrations Following Poultry Barn Fogging 

Time 
(minutes) 

0 
10 
20 
30 
40 

50 
60 
70 
80 
90 
94 
100 
110 
120 
130 
140 
150 
160 
170 
180 

30 

E' c. 25 !:!: 
t: 
0 

:p 

"' 20 ... .... 
c: 
(I) 
u 
t: 
0 

(.) 15 -< 
<ll 
'0 

"" 10 ..c: 
<ll 
'0 
iii ... 
.l9 5 ::l a 

0 

Glutaraldehyde Air 
Concentration (ppm) 

25 
13 
6.6 
3.4 
1 7 

0.89 
0.46 
0.23 
0.12 

0 062 
0.047 
0.032 
0.016 

0.0084 
0.0043 
0.0022 
0.0011 
J 00058 
0.0003 

·J 00015 

0 30 

Building Volume 
(cubic feet) 

150000 

60 90 

Ventilation RatE~ 
{cfm) 

10000 

120 

Elasped Time in Minutes 

Ventilation Rate 
(ACH) 

4 

150 180 
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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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