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Dear Registrant: 

This is to inform you that the Environmental Protection Agency (hereafter referred to as 
EPA or the Agency) has completed its review of the available data and public comments 
received related to the preliminary risk assessments for the antimicrobial alkylbenzene sulfonates 
(ABS). The enclosed Reregistration Eligibility Decision (RED) document was approved on July 
27, 2006. 

Based on its review, EPA is now publishing its Reregistration Eligibility Decision (RED) 
and risk management decision for alkylbenzene sulfonates and its associated human health and 
environmental risks.  A Notice of Availability will be published in the Federal Register 
announcing the publication of the RED. 

The RED and supporting risk assessments for alkylbenzene sulfonates are available to the 
public on the U.S. Federal Government website www.regulations.gov. The docket is EPA-HQ
OPP-2006-0156. 

The alkylbenzene sulfonates RED was developed through EPA’s public participation 
process, published in the Federal Register on September 10, 2004, which provides opportunities 
for public involvement in the Agency’s pesticide tolerance reassessment and reregistration 
programs.  Developed in partnership with USDA and with input from EPA’s advisory 
committees and others, the public participation process encourages robust public involvement 
starting early and continuing throughout the pesticide risk assessment and risk mitigation 
decision making process.  The public participation process encompasses full, modified, and 
streamlined versions that enable the Agency to tailor the level of review to the level of 
refinement of the risk assessments, as well as to the amount of use, risk, public concern, and 
complexity associated with each pesticide.  Using the public participation process, EPA is 
attaining its strong commitment to both involve the public and meet statutory deadlines.   

Please note that the alkylbenzene sulfonates risk assessment and the attached RED 
document concern only this particular pesticide.  This RED presents the Agency’s conclusions 
on the dietary, drinking water, occupational, residential and ecological risks posed by exposure 
to alkylbenzene sulfonates alone. This document also identifies both generic and product-
specific data that the Agency intends to require in Data Call-Ins (DCIs).  Note that DCIs, with all 
pertinent instructions, will be sent to registrants at a later date. Additionally, for product-specific 
DCIs, the first set of required responses will be due 90 days from the receipt of the DCI letter.  
The second set of required responses will be due eight months from the receipt of the DCI letter. 

http:www.regulations.gov


As part of the RED, the Agency has determined that alkylbenzene sulfonates will be 
eligible for reregistration provided that all the conditions identified in this document are satisfied. 
Sections IV and V of this RED document describe the necessary labeling amendments for end-
use products and data requirements.  Instructions for registrants on submitting the revised 
labeling can be found in the set of instructions for product-specific data that will accompany this 
DCI. 

If you have questions on this document or the label changes relevant to this reregistration 
decision, please contact the Chemical Review Manager, Heather Garvie, at (703) 308-0034.  For 
questions about product reregistration and/or the Product DCI that will follow this document, 
please contact Adam Heyward at (703) 308-6422. 

      Sincerely,

      Frank T. Sanders 
      Director, Antimicrobials Division 
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GLOSSARY OF TERMS AND ABBREVIATIONS 

a.i. Active Ingredient 
aPAD Acute Population Adjusted Dose 
APHIS Animal and Plant Health Inspection Service 
ARTF	 Agricult ural Re-entry Task Force 
BCF 	 Bioconcentration Factor 
CDC 	 Centers for Disease Control 
CDPR	 California Department of Pesticide Regulation 
CFR	 Code of Federal Regulations 
ChEI  	 Cholinesterase Inhibition 
CMBS 	 Carbamate Market Basket Survey 
cPAD	 Chronic Population Adjusted Dose 
CSFII	 USDA Continuing Surveys for Food Intake by Individuals 
CWS 	 Community Water System 
DCI 	 Data Call-In 
DEEM	 Dietary Exposure Evaluation Model 
DL	 Double layer clothing {i.e., coveralls over SL} 
DWLOC	 Drinking Water Level of Comparison 
EC	 Emulsifiable Concentrate Formulation 
EDSP	 Endocrine Disruptor Screening Program 
EDSTAC	 Endocrine Disruptor Screening and Testing Advisory Committee 
EEC 	 Estimated Environmental Concentration.  The estimated pesticide concentration in an 

environment, such as a terrestrial ecosystem. 
EP	 End-Use Product 
EPA 	 U.S. Environmental Protection Agency 
EXAMS 	 Tier II Surface Water Computer Model 
FDA	 Food and Drug Administration 
FFDCA	 Federal Food, Drug, and Cosmetic Act 
FIFRA	 Federal Insecticide, Fungicide, and Rodenticide Act 
FOB	  Functional Observation Battery 
FQPA 	 Food Quality Protection Act 
FR 	 Federal  Register  
GL	 With gloves 
GPS 	 Global Positioning System 
HIARC 	 Hazard Identification Assessment Review Committee 
IDFS	 Incident Data System 
IGR	 Insect Growth Regulator 
IPM	 Integrated Pest Management 
RED 	 Reregistration Eligibility Decision 
LADD	 Lifetime Average Daily Dose 
LC50	 Median Lethal Concentration.  Statistically derived concentration of a substance expected to cause 

death in 50% of test animals, usually expressed as the weight of substance per weight or volume 
of water, air or feed, e.g., mg/l, mg/kg or ppm. 

LCO 	 Lawn Care Operator 
LD50	 Median Lethal Dose.  Statistically derived single dose causing death in 50% of the test animals 

when administered by the route indicated (oral, dermal, inhalation), expressed as a weight of 
substance per unit weight of animal, e.g., mg/kg. 

LOAEC	 Lowest Observed Adverse Effect Concentration 
LOAEL	 Lowest Observed Adverse Effect Level 
LOC	 Level of Concern 
LOEC	 Lowest Observed Effect Concentration 
mg/kg/day 	 Milligram Per Kilogram Per Day 
MOE 	 Margin of Exposure 
MP 	 Manufacturing-Use Product 
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MRID 

MRL  
N/A 
NASS 
NAWQA 
NG 
NMFS 
NOAEC 
NOAEL 
NPIC 
NR 
OP 
OPP 
ORETF 
PAD 
PCA 
PDCI 
PDP 
PF10 
PF5 
PHED 
PHI 
ppb 
PPE 
PRZM 
RBC 
RED 
REI 
RfD 
RPA 
RPM 
RQ 
RTU 
RUP 
SCI-GROW 
SF 
SL 
SLN 
STORET 
TEP 
TGAI 
TRAC 
TTRS 
UF 
USDA 
USFWS 
USGS 
WPS 

Master Record Identification (number).  EPA’s system of recording and t racking studies 
submitted. 
Maximum Residue Le vel 
Not Applicable 
National Agricultural Statistical Service 
USGS National Water Quality Assessment 
No Gloves 
National Marine Fisheries Service 
No Observed Adverse Effect Concentration 
No  Observed Adverse Effect Level 
National Pesticide Information Center 
No respirator 
Organophosphorus 
EPA Office of Pe sticide Programs 
Outdoor Residen tial Exposure Task Force 
Population Adjusted Dose 
Percent Crop Area 
Product Specific Data Call-In 
USDA Pesticide Data Program 
Protections factor 10 respirator 
Protection factor 5 respirator 
Pesticide Handler’s Exp osure Data  
Pre-harvest Interval 
Parts Per Billion 
Personal Protective Equipment 
Pesticide Root Zone Model 
Red  Blood Cell 
Reregistration Eligibility Decision 
Restricted Entry Interval 
Reference Dose 
Reasonable and Prudent Alternatives 
Reasonable and Prudent Measures 
Risk Quotient 
(Ready-to-use) 
Restricted Use Pesticide 
Tier I Ground Water Computer Model 
Safety Factor 
Single layer clothing 
Special Local Need (Registrations Under Section 24C of FIFRA) 
Storage and Retrieval 
Typical End-Use Product 
Technical Grade Active Ingredient 
Tolerance Reassessment Advisory Committee 
Transferable Turf Residues 
Uncertainty Factor 
United States Department of Agriculture 
United States Fish and Wildlife Service 
United States Geological Survey 
Worker Protection Standard 
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EXECUTIVE SUMMARY 

The Environmental Protection Agen cy (hereafter referred to as EPA or the Agency) has 
completed preliminary risk assessments and its revie w of error correction and public comments 

h man health and environmental risk  assessments for alkylbenzene sulfonates and is on the u 
issuing its risk management decision.  The Agency will accept public comments on this decision 
and supporting documents for 60 days following publication.  The Agency has decided 
alkylbe zene s ulfonates are eligible for reregistration pr ovided all measures outlined in this n 
document are implemented.  If during the comment period the Agency receives new or 
additional information that substantially cha nges the risk assessment findings or the risk 

e ent d ecision, the Agency will issue manag m an amendment to this document. 

Alkylbenzene sulfonates are us ed largely as food-contact sanitizers in food processing 
plants and eating establishments.  They are als o used as disinfectants and sanitizers for 
agricultural, commercial, institutional, industrial, and p ublic access uses.  Approximately 
300,000 pounds of alkylbenzene sulfonates are used in EPA registered antimicrobial products.  
However, the largest overall use of alkylbenzene sul fonates is in household laundry and dish 
detergents. The alkylbenzene sulfonates are listed on the EPA High Pr oduction Volume (HPV) 
Challenge Pro gram.  HPV chemicals are those that are manufactured or imported into th e U.S. in 
production vol umes greater than one million pounds p er year. 

Overall Risk S ummary 

An acute dietary assessment was not con ducted because there are no adverse effects 
attributable to a single dose seen in animal studies.  Chronic  dietary risk estimates were provided 
for the general U.S. population and all population subgroups.  All chronic dietary ri sk estimates 
are below the Agency’s level of concern. 

Because there are no adverse e ffects attributable to acute exposure, an acute aggregate 
assessme nt was not conducted. An intermediate-term aggreg ate assessment was not conducted 
because there are no residential ex posures of this duration.  Therefore, only short-term and 
chronic aggregate assessments were con ducted. In addition, because there are no long-term 
residential exposures, the chronic aggregate ass essment only considered food and drinking water 
exposures. The short-term aggregate ass essment c onsiders both the active and inert uses of the 
alkylbenzene sulfonates. The chronic aggregate assessment considers average dietary exposure 
(food and drinking water) from both the active food contact sanitizer uses and the inert uses on 
agricultural co mmodities. The dietary exposures from the fruit and veg etable wash were not 

s de ed bec ause it would be overly conservative to assume simultaneous exposure to con i r 
alkylbe zene s ulfonates from three different use patterns.  The short-term aggregate oral and n 
inhalation risks are not of concern for adults or children.  In addition, the chronic aggregate 
assessment found no risk of concern for children or adults. 

The Agency’s human heath risk assessment indicates that there are four occupational 
handler inhalation scenarios with MOEs less than the target of 100.  These four scenarios have 

s etween 90 and 93. AlthoMOE b ugh these MOEs are below the Agency target of 100, the 
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Agency is not requiring mitigation since the risk assessment is based on conservative 
assumptions and the MOEs are very close to the target so that the Agency does not have risk 
concerns. 

Dermal exposures were not considered in the  risk assessment because a toxicological 
endpoint was not established for this route of exposure. 

An environmental risk assessment wa s also c onducted for alkylbenzene sulfonates. Due 
to limited potential for environmental exposure,  environmental risks are below the Agency’s 
level of concern. 

Dietary Risk

The Agency conducted three chronic dietary exposure and risk assessments for 
alkylbenzene sulfonates: (1) as an active ingredient in food contact sanitizing solutions; (2) as an 
active ingredie nt in a fruit and vegetable w ash; and (3) as an inert ingredient in pesticide 

l ions that may be applied to growi formu at ng agricultural crops, raw agricultural commodities 
after harvest, and to animals.  An acute dietar y assessment was not conducted because there are 
no adverse effects attributable to a single dose in animal studies.   

The dietary risk estimates for the activ e ingredient, total food contact sanitizing uses are 
below the Agency’s level of concern for the general U.S. population for all age groups (less than 
11% of the cPAD). The dietary risk estimates f or the fruit and vegetable wash are also below the 
Agency s l evel of concern for all age’ groups (less than 71.2% of the cPAD). 

The dietary risk estimates for the inert i ngredient uses are below the Agency’s level of 
conce n for the general U.S. population (24%  of the cPAD) and all population subgroups (84% r 
of the cPAD for children 1-2 years of age).  There is no concern for aggregate food and drinking 
water exposures to the alkylbenzene sulfonates resulting from their use as inert ingredients in 
pesticide products. 

The chronic dietary risk assessment concludes that risk estimates are belo w the Agency’s 
level of concer n for the general U .S. population and all subpopulations . Therefore, no mitigation 
measures are necessary. 

Drinking Water Risk 

There are no currently registered outdoor u ses of alkylbenzene sulfonates as active 
ingredients. However, the potential exists for tra nsport into drinking water resulting from the 
pesticidal inert  ingredient uses of alkylbenz ene sulfonates.  Therefore, the Agency estimated 
drinking water concentrations resulting  from the inert ingredient uses of these substances.  The 
Agency did not estimate acute drinking water risks for the inert ingredient use because an acute 
dietary endpoint (i.e., aPAD) was not selected as there were no effects attributable to a single 
dose exposure in animal studies.  The Agency concluded that there are no risk concerns for the 
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general U.S. population and all population subgroups for drinking water exposures to the 
alkylbenzene sulfonates as pesticide inert ingredients.  

Residential Risk 

Residential handler and post-application exposure scenarios were assessed using high end 
exposure scenarios, end-use product application methods and use rates for inert uses.  For each 
of the use scenarios, the Agency assessed residential handler (applicator) inhalation exposure and 
post application incidental ingestion by toddlers.  All margins of exposure (MOEs) for s hort-term 
inhalation exposure for residential handlers are above the target MOE of 100 and, therefo re, not 
of concern, with the exception of the flea and tick product where the MOE was 87. However, 
this screening level assessment was conducted using conservative assumptions because it 
assume s a person treats his/her pet with 0.5 cans of flea product that contains 24% alkylbenzen e 
sulfonates every day for a month.  All MOEs for residential post-application exposure a re above 
the target of MOE of 100 and, therefore, are not of concern.  Therefore the Agency does n ot have 
risk concerns. 

Aggregate Risk 

The chronic aggregate assessment considers average diet ary exposure (food and drinking 
water) from both the active food contact sanitizer uses and the inert uses on agricultural 
commodities. The dietary exposures from the fruit and vegetable wash were not considered 
because it would be overly conservative to assume simultaneous exposure to alkylbenzene 
sulfonates from three different use patterns.  Oral and inhalation exposure and risk estimates 
were conservatively combined for the aggregate risk assessment.  Both short-term and chronic 
aggregate assessments were conducted.  The short-term aggregate oral and inhalation risks are 
not of concern for adults, as the total aggre gate MOE is 340 which is greater than the target of 
100. For children, the aggregate risk estimate is very close to the target MOE of 100 (MOE=99).  
Because of the conservative nature of the assessment, the Agency does not have any risks of 
concern for children.  The chronic aggregate assessment found no risk of concern for children or 
adults. 

Occupational Risk 

The Agency’s human heath risk assessment indicates that there are four occupational 
handler inhalation scenarios with MOEs less than the target of 100.  These four scenarios have 
MOEs between 90 and 93. The Agency is not requiring mitigation because the conservative 
assumptions used in the risk assessment, combined with the nearness of the MOE to the t arget, 
do not suggest concerns. 

For most of the occupational scenarios, postapplica tion dermal exposure is not expected 
to occur or is expected to be negligible based on the application rates and chemical properties of 
alkylbenzene sulfonates. 
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Alkylbenzene sulfonates are dermal irritants at concentrations greater than 20% . Almost 
all of the labels require the use of gloves by workers. 

Ecological Risk 

Minimal or no environmental exposure to terrestri al or aquatic organisms is expected to 
occur from the majority of alkylbenzene sulfonate antimicrobial indoor pesticide uses given that 
only a very small number of total alkylbenzene sulfonates pounds are used for these purposes. 
Available data suggest that the alkylbenzene sulfonates may be more toxic to aquatic organism s 
as the number of ca rbons in the chain increase.  Available data also indicate that the 
alkylbenzene sulfonates are slightly toxic to green algae.  

The inert agricultural uses of alkylbenzene sulfonates are not expected to adversely affect 
avian or mammalian species on an acute or chronic basis. Aquatic organisms are also no t 
expected to be adversely affected by inert alkylbenzene sulfonates use acutely or chronically due 
to the low estimated level of alkylbenzene sulfonates in water.   

Use of alkylbenzene sulfonates in agricultural pesticide formulations is not expected to 
result in significant environmental exposure, therefore, no adverse effects (NE) to listed species 
are anticipated. 

Regulatory Decision 

The Agency has completed its review and has determined that the data are sufficient to 
support reregistration of all supported products containing alkylbenzene sulfonates.  The Agency 
is issuing this RED for alkylbenzene sulfonates, as announced in a Notice of Availability 
published in the Federal Register. The RED and supporting risk assessment documents for 
alkylbenzene sulfonates are available to the public on the U.S. Federal Government website 
www.regulations.gov. The docket is EPA-HQ-OPP-2006-0156. 

This RED document includes guidance and time frames for making any necessary label 
changes for products containing alkylbenzene sulfonates. 

Summary of Mitigation M easures 

Since no risks o f concern were identified, no specific mitigation measures are needed for 
alkylbenzene sulfonates. 

Data Requirements 

Additional confirmatory data is required to complete the reregistration of alkylbenzene 
sulfonates.  A complete list of data gaps is presented Section V and Appendix B (Table of 
Generic Data Requirements).  In addition, product-specific data is required for all products 
containing alkylbenzene sulfonates as described in Section V of this document. 

vii 
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I.  Introduction

in 1988 to acce

003 to set time frames for the issuance of Reregistration Eligibility Decisions.  The 
amended Act calls for the development and submission of data to support the 
reregistration of an active ingredient, as well as a review of all submitted data by the U.S. 
Environmental Protection Agency (EPA or the Agency).  Reregistration involves a 
thorough review of the scientific database underlying a pesticide’s registration.  The 
purpose of the Agency’s review is to reassess the potential hazards arising from the 
currently registered uses of the pesticide; to determine the need for additional data on 
health and environmental effects; and to determine whether or not the pesticide meets the 
“no unreasonable adverse effects” criteria of FIFRA. 

On

decided that,

requires that by 2006, EPA must review all tolerances in effect on the day before the 
date of the enactment of the FQPA.  FQPA also amends the Federal Food, Drug, and
Cosmetic Act (FFDCA) to require a safety finding in tolerance reassessment based on 
factors including consideration of cumulative effects of chemicals with a common 
mechanism of toxicity.  This document presents the Agency’s revised human health and 
ecological risk assessments and the Reregistration Eligibility Decision (RED) for 
alkylbenzene sulfonates (ABS).   

The alkylbenzene sulfonates case is comprised of three active ingredients: sodium
dodecylbenzene sulfonate, dodecylbenzene sulfonic acid and alklybenzene sulfonic acid. 
Sodium dodecylbenzene sulfonate and dodecylbenzene sulfonic acid (DDBSA) were first 
regi

three active products. Dodecylbenzene sulfonic acid (PC Code 098002) has 18 active
products.    C10-16-alkylbenzene sulfonic acid (PC Code 190116) has one active product.  
For a list of all the current products, please see Appendix A.  In addition, these chemicals
are also used as inert ingredients in other pesticide products. 

tact sanitizers in food processing plants and eating establishments.  They are also used 
as disinfectants and sanitizers for agricultural, commercial, institutional, industrial, and 
public access uses.   

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended 
lerate the reregistration of products with active ingredients registered prior 

to November 1, 1984 and amended again by the Pesticide Registration Improvement Act 
of 2

August 3, 1996, the Food Quality Protection Act of 1996 (FQPA) was signed 
into law.  This Act amends FIFRA to require tolerance reassessment.  The Agency has 

for those chemicals that have tolerances and are undergoing reregistration, 
the tolerance reassessment will be initiated through this reregistration process.  The Act 
also

stered with the EPA on September 25, 1968 and February 24, 1969.  C10-16 
alkylbenzene sulfonic acid was registered on September 20, 1988.   

As the case currently stands, sodium dodecylbenzene sulfonate (PC Code 079010) 
has

Alkylbenzene sulfonates are antimicrobial pesticides that are used largely as food-
con

Tolerance exemptions for the active food-contact sanitizer uses of these 
ingredients have been established and can be found at 40 CFR 180.940(b) and (c). 
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ased on the available data and the risk 
assessment that does not underestimate risks for infants and children.   A number of 

l studies via the oral route have been performed with alkylbenzene 
sulfonates in rats, mice and rabbits.  The available information in these studies does not 
sug

es that the Agency consider
available information concerning the cumulative effects of a particular pesticide’s 
res

ould occur at a higher level
of exposure to any of the substances individually.  Unlike other pesticides for which EPA 
has

stances. Alkylbenzene sulfonates do not appear to produce a toxic 
metabolite produced by other substances.  For the purposes of this action, therefore, EPA 

at alkylbenzene sulfonates have a common mechanism of toxicity with 
other substances.  For information regarding EPA’s efforts to determine which chemicals 
hav

The Agency has concluded that the FQPA Safety Factor for alkylbenzene 
sulfonates should be removed (equivalent to 1X), b

developmenta

gest any qualitative or quantitative evidence for susceptibility between the fetuses and 
maternal animals.  The alkylbenzene sulfonates were tested in several multigeneration 
studies in rats, and there were no effects on offspring in any of these tests at doses up to 
250 mg/kg/day. 

The Food Quality Protection Act (FQPA) requir

idues and other substances that have a common mechanism of toxicity.  The reason for 
consideration of other substances is due to the possibility that low-level exposures to 
multiple chemical substances that cause a common toxic effect by a common toxic 
mechanism could lead to the same adverse health effect that w

followed a cumulative risk approach based on a common mechanism of toxicity, EPA 
has not made a common mechanism of toxicity finding for alkylbenzene sulfonates and 
any other sub

has not assumed th

e a common mechanism of toxicity and to evaluate the cumulative effects of such 
chemicals, see the policy statements released by EPA’s Office of Pesticide Programs 
concerning common mechanism determinations and procedures for cumulating effects
from substances found to have a common mechanism on EPA’s website at 
http://www.epa.gov/pesticides/cumulative.

ibility of the registered uses of alkylbenzene sulfonates.  In an effort to simplify the 
RED, the information presented herein is summarized

referenced in this RED. The rev

This document
em

alkylbenzene sulf

ironmental assessments, based on the data available to the Agency.  Section IV, Risk 
Management, Reregistration, and Tolerance Reassessment Decision, presents the 
reregistration eligibility and risk management decisions.  Section V, What Registrants 
Need to Do, summarizes the necessary label changes based on the risk mitiga

This document presents the Agency’s decision regarding the reregistration 
elig

from more detailed information 
which can be found in the technical supporting documents for alkylbenzene sulfonates 

ised risk assessments and related addenda are not 
included in this document, but are available in the Public Docket at www.regulations.gov.   

consists of six sections.  Section I is the Introduction.  Section II, 
Ch ical Overview, provides regulatory history, a profile of the use and usage of 

onates and a basic overview of the chemical.  Section III, Summary of 
Alkylbenzene Sulfonates Risk Assessments, gives an overview of the human health and 
env

tion
measures, if any, outlined in Section IV.  Finally, the Appendices list all use patterns 
eligible for reregistration, bibliographic information, related documents and how to 
access them, and Data Call-In (DCI) information.
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II. Chemical Overview

ulatory History

The alkylbenzene sulfonates case is comprised of three active ingredients.  
Sodium dodecylbenzene sulfonate (PC Code 079010) and dodecylbenzene sulfonic acid
or DDBSA (PC Code 098002) were first registered with the EPA on Septembe
and February 24, 1969, respectively.  C10-16-alkylbenzene sulfonic acid (PC Code 
190116) was not registered until 1988.  According to the unregistered technical 
manufacturers, at least some of the technical material contains a carbon mixture (C10
in the alkyl string and not pure C12 (as the name dodecyl- implies).  As the case curr
stands, sodium dodecylbenzene sulfonate has three active products.  Dodecylbenzene 
sulfonic acid has 18 active products.  C10-16-alkylbenzene sulfonic acid has one active 
product.  

These chemicals are antimicrobials used largely as food-contact sanitizers in food
processing plants and eating establishments.  They are also used as disinfectants and 
sanitizers for agricultural, commercial, institutional, industrial, and public access uses. In
addition to the pesticidal uses, the linear alkylbenzene sulfonate (LAS) surfactants are 
used in laundry and dish detergents as well as many other common uses.  As inert 
ingredients in pesticide products, the chemicals are used in residential and outdoor 
agricultural settings.   

The DDBSA Steering Committee/Joint Venture (“Joint Venture”) formed on 
January 23, 1992 in response to EPA’s October 23, 1989 notice initiating reregistr
under FIFRA § 4 for List D of acti
M
C al Co.; DeVere Chemical Co., Inc.;  Ecolab, Inc.;  Hydrite Chemical Co.; 
JohnsonDiversey, Inc.;  Morgan-Gallacher, Inc.;  Oakite Products, Inc.;  Quadra 
Chemical, Inc.;  Thatcher Company;  and West Agro, Inc.  

Exemptions from the requirement of a tolerance for the active
sa

A. Reg

r 25, 1968

-16)
ently 

ation
ve pesticide ingredients.  Current Joint Venture 

embers include:  Acuity Specialty Products/Zep;  Alex C. Fergusson, Inc.;  Anderson 
hemic

food-contact
nitizer uses of these ingredients have been established in the 40 CFR 180.940(b) and 

(c).   
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B.  Chemical Identification

F  Sodium Dodecylbenzene Sulfonate (also named as dodecylbenzene sulfonic acid, sodium sa

1.  Sodium Dodecylbenzene Sulfonate (079010) 

a. Chemical Overview

Common Name: Sodium dodecylbenzene sulfonate 

Chemical Name: Alkyl(C12) benzenesulfonic acid, sodium
salt 

      Benzenesulfonic acid, dodecyl-, sodium salt
      Dodecylbenzene sodium sulfonate 
      Dodecylbenzenesulfonic acid, sodium salt
      Sodium laurylbenzenesulfonate 

OPP Chemical Codes:  079010 

CAS Registry No.:   25155-30-0 

Case Number: 4006  

Empirical Formula: C18H29NaO3S / C12H25C6H4SO3Na 

Molecular Weight:   348.5 

Highest Percentage of Active: 3.6%

End-Use Product Distributors: Oakite Products Inc. 
Microcide Inc. 

b. Use Profile

Type of pesticide: Disinfectant Sanitizer
     Microbiocide   Microbiost
     Bacteriocide Bacteriosta

igure 1: lt)  

at
t
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Use Sites:   

EQUIPMENT
F
Food Processing, Handling, and Storage Plant Surfaces, Equipment, and Pre
Milk and Dairy Processing Plant Surfaces, Equipment, and Premises 
Meat and Poultry Processing Plant Surfaces, Equipment, and Premises 
Eating Establishment Food Contact Surfaces, Equipment and Utensils 
Food Dispensing Equipment 

 Vending Machines 
Soft Custard Equipment 

COMMERCIAL, INSTITUTIONAL, INDUSTRIAL PREMISES AND 
EQ

2.  Dodecylbenzene Sulfonic Acid (098002) 

a. Chemical Overview

Common Name: Dodecylbenzene sulfonic acid

OPP Chemical Codes:  098002

CAS Registry No.: 27176-87-0

Case Number:   4006

Molecular Weight:   326.5 

FOOD HANDLING/STORAGE ESTABLISHMENT PREMISES AND 

ruit and Vegetable Wash Water 
mises 

UIPMENT
Mine Acid Control 

Chemical Name:   Dodecylbenzene sulfonic acid 

Empirical Formula:   C18H30O3S / C12H25C6H4·SO3H

Highest Percentage of Active: 15.67%

End-Use Product Distributors: Anderson Chemical Co. Diverseylever 
     ZEP Manufacturing Co. Ecolab, Inc. 
     Hydrite Chemical Co.  West Argo Inc. 
     Devere Company Inc.  US Chemical Corp. 
     Morgan-Gallacher Inc. Drexel Chemical Co. 
     FiveStar Affiliates Inc 

Alex C. Fergusson, Inc. 
International Chemical Corp. 
Chemical Systems of Florida Inc.
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b. Use Profile:  

Type of Pesticide: 
      Virucide 
      B

ULTURAL PREMISES AND EQUIPM
s (enclosed premise treatment) 

 Milking Equipment 
Teat Liner 

FOOD HANDLING/STORAGE ESTABLISHME
EQUIPMENT
Dairy Equipment, Premi
Milk Storage (bulk
Fruit and Vegetable Wa ater 
Food/Milk Transpo ti hi
Food Processing Plant Equipm emises, and Surfaces  
Bakery Processing Equipment 
Brewery Process Plant Equipment and Surfaces  
Cannery Processing Equipment 
Milk and Dairy Processing Plant Equipment, Premises, and Surfaces 
Potato Washing Machines
Fruit and Vegetable Processing Equipment 
Meat and Poultry Process Pl quipment
Winery Processing Equ t

gg Processing EquipmE
Beverage Proces q en Surface
Fish Processing E m
Eating Establishment E ent, Glassware, Utensils, Surfaces 
Food Vending Machine
Food Dispensing Equip
Food Store/Market/Sup e ises 
Seed Houses/Stores/Storage Are arehouses

COMMERCIAL, INSTITUTIONA , INDUSTRIAL PREM
EQUIPMENT
R
Z

premise treatme

Airports
ampgroundsC

Commercial Transportation Facilities 
Aircraft (non feed/food) 
Buses (non feed/food) 

Sanitizer   Disinfectant 
  Bacteriocide 

acteriostat

Use Sites:  
AGRIC ENT
Dairy Farm

NTS PREMISES AND 

ses, and Utensils 
)

sh W
rta on Ve cles

ent, Pr

ing ant E , Premises, and Surfaces 
ipmen
ent

sing E uipm t and s
quip ent

quipm
s
ment 
ermark t Prem

as/W

L ISES AND

esearch Animal Facilities (enclosed nt) 
oo Premises (enclosed premise treatment) 
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 Ships 

mises and Equipment 
Railroad Trains 
Commercial Pre
Shower Stalls 
Urinals 
Toilet Bowls 

RESIDENTIAL AND PUBLIC ACCESS PREMISES
Boat Premises  

 Automobiles 

MEDIC
Sickroom Premises 

3.  Benzenesulfonic acid, C

a. Chemical Overview

Common Name: 

Chemical Name: C10-16-Alkylbenzene sulfonic

OPP Chemical Cod s: 190116

CAS Registry No.: 68584-2

Case Number:   4006

Empirical Formula:   C16-22H

Molecular Weight:   324 

Highest Percentage of e: 25.6%

End-Use Product Distributors: Kay Che

b. Use Profile:  

Type of Pesticide: Sanitizer  Bacteriocide 
Bacteriostat

EQUIPMENT
ls

AL PREMISES AND EQUIPMENT

10-16-alkyl derivatives (190116) 

Benzenesulfonic acid, C10-16-alkyl derivs.

acid

e

2-5

30O3S / C10-16H25C6H4·SO3H

Activ

mical Co. 
Quadra Chemicals, Inc. 

Use Sites:   
AGRICULTURAL PREMISES AND
Dairy/Milking Equipment and Utensi
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FOOD HANDLIN
EQUIPM
Milk Storage (bulk)
Food Processing Plant Equipment and Surfaces 
Meat and Poultry Processing Plant Equipment and Premises 
Milk and Dairy Processing Plant Equipment and Prem
Beverage Pro
Eating Establishment Equipment, Utensils, and Surfac

G/STORAGE ESTABLISHMENTS PREMISES AND 
ENT

ises 
cessing Plant Equipment, Premises, and Surfaces 

es
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III. Summary of Alk

The purpose of this summary is to assis

ions reac
ent document

fo
assessments and related addenda are not included in thi

a le from the U.S.
docket identification number
documents may

tomac Yard, 2777 South Crystal Drive, Arling
through Friday, excluding Federal

man Health Risk Assessment 

The Agency’s use of hum
a
2006, related to Protections for Subjects in Human Research, which is codified in 40 CFR
P

ents are outlined below bl

r for the Reregistra ili cision (RED) Docum
2

n (RED) Document,” da l 006. These documents are available
U

tes and has determined that the toxicological

ylbenzene Sulfonates Risk Assessments 

t the reader by identifying the key features 
and findings of these risk assessments and to help the reader better understand the 
conclus hed in the assessments.  The human health and ecological risk 
assessm s and supporting information listed in Appendix C were used to 

rmulate the safety finding and regulatory decision for alkylbenzene sulfonates.  While 
the risk s document, they are 
vailab Federal Government Public Docket at www.regulations.gov.  The 

is EPA-HQ-OPP-2006-0156. Hard copies of these 
be found in the OPP public docket which is located in Room S-4400, 

One Po ton, VA, and is open Monday 
holidays, from 8:30 a.m.to 4:00 p.m.   

A. Hu

an studies in the alkylbenzene sulfonates risk 
ssessment is in accordance with the Agency's Final Rule promulgated on January 26, 

art 26.

1.  Toxicity of Alkylbenzene Sulfonates

A brief overview of the toxicity studies used for determining endpoints in the risk 
assessm in Ta e 1.  Further details on the toxicity of 
alkylbenzene sulfonates can be found in the “Alkylbenzene Sulfonates (ABS) Toxicology 
Chapte tion Eligib ty De ent,” dated July 06 , 

006; and “Sulfonates (ABS) Revised Risk Assessment for the Reregistration Eligibility 
Decisio ted Ju y 19, 2 on the

.S. Federal Government Public Docket website at www.regulations.gov.

The Agency has reviewed all toxicity studies submitted for alkylbenzene 
sulfona database is sufficient for 
reregistration.  The studies have been submitted to support guideline requirements.  
Major features of the toxicology profile are presented in Table 1. 
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Table 1.  Acute Toxicity Studies for Alkylbenzene Sulfonates 

id o./ Study Type MRID No. 

0. cute oral toxicity 43498402 LD

43498408 mg/kg  
50 = range from 404

43498430

Gu eline N Results Toxicity
Category 

87 1100 A to over 5000 III-IV 

870.1200 Acute dermal toxicity 94032006 LD50 = 1200 mg/kg II
870.1300 Acute inhalation toxicity Open

Literature 
LC50 = 0.31 mg/L II 

870.2400 Acute eye irritation 43498405 Corneal opacity not reversed at 72
hours. 

I 

870.2500 Acute dermal irritation 40359306 Severe irritation at 72 hours II 

870.2600 Skin sensitization Open
Literature 

Non-Sensitizer 

 The doses and toxicological endpoints selected by the Agency for the various 
exposure scenarios are summarized below in Table 2.  

Table 2. Summary of Toxicological Dose and Endpoints for Alkylbenzene Sulfonates  

Exposure 
Scenario

Dose Used in 
Risk
Assessment, 
UF 

Special FQPA 
SF*, endpoint 
and Level of 
Concern for 

Risk Assessment

Study and Toxicological Effects

Acute Dietary 
(All populations) 

No endpoint was selected.  No effects are attributable to a single dose in animal studies. 
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Table 2. Summary of Toxicological Dose and Endpoints fo

E ure
Scenario

Dose Used in 
Risk
Assessment, 
UF 

Special FQPA 
SF*, endpoint 
and Level of 
Concern for 

Risk Assessment

Study and Toxicological Effects

Chronic Dietary 
(All populations) 

Systemic/ 
Reproductive
NOAEL= 50
mg/kg/day
UF = 100
Chronic RfD = 
 0.5 mg/kg/day

FQPA SF = 1X 
cPAD =  
chronic RfD
 FQPA SF 

= 0.5 mg/kg/day

NOAEL = 40 mg/kg/day (0.07%) and 
LOAEL= 114 mg/kg/day (0.2%) based o
increased caecum weight and slight 
damage in a 6 month rat dietary stud
(Yoneyama et al  1972  Ann. Rep. T
Metrop. Res. Lab. Public Health 24

plus

based on decreased Day 21
weight (Buehler, E. et al. 1971. Tox. 
Pharmacol. 18:83-91)

plus

changes in the liver and kidney (Yoneya
et al. 1976 Ann. Rep. To
Lab. Public Health 27(2):105-112)

General Toxicity Observations

Acute Toxicity. Alkylbenzene sulfonates exhibit a wide range of acute toxicity via 
the oral route in rats (LD50s of 404 – 1980 mg/kg), with a narrower range in mice
of 1259-2300 mg/kg).  This spans the acute oral toxicity categories of III-IV.
Alkylbenzene sulfonates are classified as acute toxicity category II for the dermal an
inhalation routes of exposure.  They are irritants to the eye (catego
II

m
g
m
(r
sk
p

r Alkylbenzene Sulfonates

xpos

n
kidney 
y
okyo 

:409-440) 

Systemic/Reproductive NOAEL = 50
mg/kg/day and LOAEL = 250 mg/kg/day

 female pup body
Appl. 

NOAEL = 85 mg/kg/day and LOAEL= 145
mg/kg/day from 9 month drinking water rat
study based on decreased body weight gain, 
and serum/ biochemical and enzymatic

ma 
kyo Metrop. Res. 

(LD50s 

d
ry I) and skin (category

), and are not skin sensitizers.    

Absorption, Distribution, Metabolism, Excretion.  In animal tests (oral – 
onkeys, pigs, rats), alkylbenzene sulfonates are readily absorbed from the 

astrointestinal tract, are distributed throughout the body, and are extensively 
etabolized.  Excretion is via both the urine and feces.  Available dermal absorption data 
ats and guinea pigs) indicate that alkylbenzene sulfonates are poorly absorbed from the 
in, although prolonged contact may lead to irritation and thus compromise the skin to 

ermit more absorption (WHO, 1996 and HERA, 2004). 
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Repeated Dose Toxicity (Subchronic and Chronic).  There have been
studies performed with alkylbenzene sulfonates ranging from a

been repeated dose der ea pigs, rab d inhal ogs
 (for 

oral studies) are the ma rgans for t icity. The liver and kidney effe
rgan w

re
ild effects

For the purposes of ard asses
ervable ad

ent, several stud

for the chronic dietary e his is bas on:  increased caecum weight
and at

t

six month rat study); redu weight in 1-day old pups (at a NOA
mg/kg/day and a LOA /kg/da

emical pa
a

Developmental Toxicity.  A number of developm
d

bits; there were also several subcutaneous injection developmental studies reported in 
ce (WHO, 1996).  In these developmental studies, there is varying quality in the more 

mitted. Howev t is concluded th

does not sugge
es and maternal an

some developmental effects 

Repro e Toxicity.  Alkylbenzene sulfonates were tested in several 
roductive parameters in any 

of these tests at doses up to 250 m

many oral 
repeated dose 28-day
study in monkeys to nine month studies conducted with rats and mice.  There have also 

mal (guin bits, and rats) an ation studies (d
and monkeys).  Collectively, animal data suggests that the liver, kidney and caecum

jor target o ox cts we
dose and duration related in that m (o eight changes and serum
enzyme/clinical chemistry changes indicative of mild organ effects) were seen at lower 
doses, but increased in severity with both dose and time. 

this haz sm ies were considered 
collectively to determine a no-obs verse effect level (NOAEL) of 50 mg/kg/day 

ndpoint. T ed and sligh
kidney damage (at a NOAEL of 40 mg/kg/day a LOAEL of 114 mg/kg/day in the

ced body 2 EL of 50
EL of 250 mg y in a reproductive toxicity rat study); and 

significant decreases in renal bioch rameters (at a NOAEL of 85 mg/kg/day and 
LOAEL of 145 mg/kg/day in a nine month drinking water study in rats). 

ental studies via the oral and 
ermal routes have been performed with alkylbenzene sulfonates in rats, mice and 

rab
mi
than 20 studies sub er, i at
(including some terata) were observed at high doses at which maternal toxicity was 
observed and the available information st any qualitative or quantitative 
susceptibility differences between fetus imals. 

ductiv
multigeneration studies in rats.  There were no effects on rep

g/kg/day. 

Carcinogenicity.  The available long-term studies that assessed carcinogenicity 
were older studies (pre-1970) that would not be acceptable under current standards due to 
low number of animals used, insufficient number of doses and duration of dosing, and 
limited histopathological examinations.  However, the limited studies provide no 
evidence of carcinogenicity in animals given alkylbenzene sulfonates orally.   

Genotoxicity.  The toxicological data show that alkylbenzene sulfonates were not 
genotoxic in vitro or in vivo.   

Neurotoxicity.  There is no evidence in the available toxicity studies or scientific 
literature to indicate neurotoxic effects of the alkylbenzene sulfonates in humans or 
laboratory animals.   
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Endocrine Disruption Potential.

androgen and id hormone systems, in addition
TAC’s recommendation that the 

ife.  For pesticide chemicals,
dlife may help determine 
CA authority to require the

o the estrogen h one system
aluations of

A also ad
tial effects

nt that effe
e may have an ect in humans,

evelops and res. As the scien

EDSP) have been developed,
creening and/or testing to better 

Quality Protection Act of 1996)
(10X), to protect for special 

sidues in food, drinking water, or 
e database. The FQPA Safety
nzene sulfonates based on: (1

utero exposure in the prenatal dev
ualitative evidence of increased susceptibility to the offsprq

i wo-generation reproductive study. The FQPA Safety Factor assumes that the 
exposure databases (food, drinking water, and residential) are complete and that the risk 
assessment does not underestimate the potential risk for infants and children. These
criteria have been met for alkylbenzene sulfonates.  Based on the analysis of submitted
developmental toxicity studies, the Agency determined that no special FQPA Safety 
Factor was needed since there were no residual uncertainties for pre- and/or postnatal 
toxicity. 

3.  Population Adjusted Dose (PAD)

Dietary risk is characterized in terms of the Population Adjusted Dose (PAD), 
which reflects the reference dose (RfD), either acute or chronic, that has been adjusted to 
account for the FQPA Safety Factor (SF).  This calculation is performed for each 
population subgroup.  A risk estimate that is less than 100% of the acute or chronic PAD 

not of concern.is

  EPA is required under the Federal Food Drug 
and Cosmetic Act (FFDCA), as amended by FQPA, to develop a screening program to 
determine whether certain substances (including all pesticide active and other 
ingredients) “may have an effect in humans that is similar to an effect produced by a 
naturally occurring estrogen, or other such endocrine effects as the Administrator may 
designate.”  Following recommendations of its Endocrine Disruptor and Testing
Advisory Committee (EDSTAC), EPA determined that there was a scientific basis for 
including, as part of the program, the thyro
t orm . EP opted EDS
Program include ev poten in wildl
EPA will use FIFRA and, to the exte cts in wil
whether a substanc eff FFD
wildlife evaluation ce d sources allow, screening of 
additional hormone systems may be added to the Endocrine Disruptor Screening Program
(EDSP).  When the appropriate screening and/or testing protocols being considered under 
the Agency’s Endocrine Disrupting Screening Program (
alkylbenzene sulfonates may be subjected to additional s
characterize effects related to endocrine disruption. 

2.  FQPA Safety Factor 

The FQPA Safety Factor (as required by the Food
is intended to provide an additional 10-fold safety factor
sensitivity in infants and children to specific pesticide re
residential exposures, or to compensate for an incomplet
Factor has been removed (i.e., reduced to 1X) for alkylbe ) a
lack of evidence that alkylbenzene sulfonates will induce neurotoxic effects, (2) no 
quantitative or qualitative evidence of increased susceptibility to the fetus following in

elopmental toxicity studies, and (3) no quantitative or 
ing when adults are exposed 

n the t

 13



ronic

n a

mg/kg/day.  
he NOAELs in the three studies used to develop the chronic endpoint are 40, 50 and 85 

mg/kg/
 the 

Chronic dietary exposure assessments for alkylbenzene sulfonates were conducted 
for the ns; (2) as

agricultural crops, raw agricultural
ommodities after harvest, and to animals (pet product).   

ine the 
um 

ercentage of active ingredient for dodecylbenzene sulfonates in food handling 
establis

ues of 530 ppb (µg/kg). The Agency assumed that food 
can contact 4000 cm  of treated surfaces, utensils, glassware, or pots and pans and that 
100% o

e 
of food per day, respectively that will contact the treated surfaces.   

a. Acute PAD 

Acute dietary risk is assessed by comparing acute dietary exposure estimates (in 
mg/kg/day) to the acute Population Adjusted Dose (aPAD).  Acute dietary risk is 
expressed as a percent of the aPAD.  An acute dietary assessment for alkylbenzene 
sulfonates was not conducted because there are no adverse effects attributable to a single
dose exposure in animal studies.   

b. Chronic PAD

Chronic dietary risk for alkylbenzene sulfonates is assessed by comparing ch
dietary exposure estimates (in mg/kg/day) to the chronic Population Adjusted Dose 
(cPAD).  Chronic dietary risk is expressed as a percent of the cPAD.  The cPAD is the 
chronic reference dose (0.5 mg/kg/day) modified by the FQPA safety factor. The chronic
RfD is 0.5 mg/kg/day for all populations, using a NOAEL of 50 mg/kg/day based o
weight of evidence from three toxicological studies that observed decreased pup body
weight at 250 mg/kg/day and increased caecum weight, slight kidney damage at 114 
mg/kg/day and significant decreases in renal biochemical parameters at 145
T

day as shown in Table 2. An uncertainty factor of 100 (10X for interspecies 
extrapolation, 10X for intraspecies variability) was applied to the NOAEL to obtain
chronic RfD.  The alkylbenzene sulfonates cPAD is 0.5 mg/kg/day based on a reference 
dose of 0.5 mg/kg/day, which includes the incorporation the FQPA safety factor (1X) for
the overall U.S. population or any population subgroups. 

4. Dietary Exposure Assumptions 

following uses: (1) as active ingredients in food contact sanitizing solutio
active ingredients in a fruit and vegetable wash; and (3) as inert ingredients in pesticide 
formulations that may be applied to growing
c

In the absence of residue data for residues of alkylbenzene sulfonates on treated 
food contact surfaces, the Agency estimated residue levels that may occur in food from
the application rates on food contact surfaces.  As mentioned previously, to determ
Estimated Daily Intake (EDI), the Agency has used an FDA model.  The maxim
p

hments from the various labels is 400 ppm.   The Agency estimates that use of 
this product results in food resid

2

f the pesticide migrates to food based on the standard assumptions used in the 
FDA Sanitizing Solution Guidelines.  It was assumed that an adult and child consum
3000 and 1500 grams
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The Agency used the FDA milk truck model to estimate residues in milk that 
could result from the use of alkylbenzene sulfonates in the food processing equipment, a
representative of the potential uses in the food processing industry. As a conse
measure, the Agency assessed the maximum application rate of 400 ppm for 
dodecylbenzene sulfonates, as listed on the labels, although the current tolerance 
exemption has a limitation of 5.5 ppm for dairy processing equipment. The Agen
estimates that use of this product results in maximum milk residues of 10 ppb (µg/kg).
The Agency will be proposing a change to the 40 CFR 180.940(b) to have the end-use 
concentration not to exceed 400 ppm, rather than the current limitation of 5.5 ppm.

The Agency also estimated dietary exposure from the fruit and vegetable w
the alkylbenzene sulfonates. This use is regulated by the FDA in 21 CFR 173.315, w
permits the wash solution to contain dodecylbenzene sulfonic acid up to a maxim
application rate of 0.2% (2000 ppm), without a potable rinse.  The Agency assumed this 
maximum application rate of 2000 ppm in wash solution, along with assumptions for 
Thompson Seedless grapes as a surrogate to represent residues on all treated fruits and 
vegetables.  The model estimates dodecylbenzene sulfonic acid residues of 9.25 ppm.
Most of the pesticide labels are in compliance with t
a

t requires a potable rinse f

As inert ingredients in pesticide formulations, a conservative screening level 
dietary exposure model, Exposure Evaluation Model (DEEM™), was used that assumed 
100% of all commodities, and 100% of all crops were treated with the alkylbenzene 
sulfonates, with no limitation on the fraction of inert ingredient.  A complete explanation 
of the assumptions used in the generic screening model for estimating inert ingredien
dietary exposure is given in Appendix A of the Inert Ingredient Dietary Risk Assessmen
for Linear Alkyl Benzenesulfonate.   

5. Dietary (Food) Risk Assessment  

a. Acute and Chronic Dietary Risk  

Generally, a dietary risk estimate that is less than 100% of the acute or chronic
PAD does not exceed the Agency’s risk concerns.  A summary of chronic risk estimate
for active
s

uld result from the use of alkylbenzene s
(
industry (food processing equipment such as breweries and beverage plants, meat and 
poultry processing plants, milk and dairy products/packing plants etc), and as a fruit and 
vegetable wash.  For additional information, please see the Dietary Exposure 
Assessments for the Reregistration Eligibility Decision and the Inert Ingredient Dietary 
Risk Assessment fo

s
rvative

cy

ash of
hich

um 

his limitation.  One label however, 
llows a vegetable wash solution containing 0.31% (3100 ppm) dodecylbenzene sulfonic 

acid, bu ollowing washing. The Agency plans to establish 0.2% 
as the maximum application rate that can be used without a potable rinse.  

t
t

s
uses is shown in Table 3.  A summary of chronic risk estimates for inert uses is 

hown in Table 4. Based on the pesticide labels, the Agency assessed dietary exposure 
that co ulfonates in the food service industry
treated surfaces, dishes, utensils, glassware, pots and pans), in the food processing 

r Linear Alkyl Benzenesulfonate documents. 
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The daily estim
a

re shown below in Table 3. As noted previously, an acute dietary assessment wa
not conducted because there were no adverse effects attributable to a single dose 
exposure in animal studies.   

The dietary risk estimates f

ary risk estimates f
are below the Agency’s
cPAD).  These risk estimates are based on a number of conservative assumptions, and 
thus may overestimate the actual risks.   

Table 3.  Summary of Dietary Exposure and Risk for Alkylbenzene Sulfonates

Pesticidal Active Uses 

Chronic DietaryUse Population 
Subgroup Dietary Exposure 

(mg/kg/day) a 
% c

adult male 0.023 

females (13-50 years) 0.027 

Food Service Industry (treated
surfaces, utensils, glassware, 
etc) 

infants/children  

adult male

females (13-50 years) 0.0005 0
Foo

rocessing Equipment)

infants/children 0.001 0.

adult male 0.023 

females (13-50 years) Total Food Contact Surface 
ng

infants/children 0.054 

U.S population   0.0979 1

children 1-2 yrs 0.3558

Fruit and Vegetable Wash

children 3-5 yrs 0.2573

NA=not applicable 
a-- chronic exposure analysis based on body weights of 70 kg, 60 kg, and 15 kg for adult males, 

females and children, respectively.
b-- %PAD = dietary exposure (mg/kg/day) / cPAD, where cPAD=0.5 mg/kg/day for all population

ates for food handling establishments, food processing equipment 
nd the fruit and vegetable wash were conservatively used to assess chronic dietary risks, 

which a s

or the total food contact sanitizing uses are below the 
Agency’s level of concern for all age groups (less than 11% of the cPAD).  In addition, 
the diet or the fruit and vegetable wash for adults and young children 

level of concern for all age groups (less than 71.2% of the 

PAD b

4.6 

5.4 

0.053 10.6 

0.00043 0.086 

.1 
d Processing Industry

(Food P

2 

4.6 

0.027 5.4 
Sanitizi  Uses 

10.8

9.6

71.2 

51.5 

s. 
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as

b. Dietary Exposure for Inert Ingredient Uses 

Included in this RED is the reassessment of alkylbenzene sulfonates when used
as an inert ingredient in pesticide products. Alkylbenzene sulfonates are used
solvents, surfactants, dispersants, detergents, or wetting agents.  Some of these 
products are designed for use in agricultural settings (pre- and post-harvest and when
applied to animals), where there is a potential for dietary exposure.    

Inert Dietary Exposure Assumptions

A dietary exposure analysis for the inert ingredient use of the alkylbenzene 
sulfonates was conducted using a screening model for estimating inert ingredient dietary 
exposure.  The dietary assessment is unrefined and extremely conservative in nature 
because the screening model assumes that the inert ingredient is used on all commodities,
and that 100 percent of crops are treated with the inert ingredient.  Further, the model 
assumes residues will be present for every consumed commodity (including meat, milk,
poultry and eggs) that is included in the Dietary Exposure Evaluation Model (DEEM™
The conservative nature of this assessment is believed to capture all potential dietary 
exposures, including those from direct application to animals. 

The alkylbenzene sulfonates assessed in this document are constituents o
g

0 and 180.930. The tolerance exemption is listed as Alkyl (C8-C24) 
benzenesulfonic acid and its ammonium, calcium, magnesium, potassium, sodium and 
zinc salts.    

Inert Dietary Risk from Food

Table 4 provides a summary o
fo

e no risk concerns associated with dieta

cPAD.  As noted, a number of conservative assumptions were used in this screening lev
dietary risk assessment of inert uses.   

).

f a larger 
roup of compounds that have a tolerance exemption as an inert ingredient in 40 CFR 

180.91

f the results of the chronic dietary risk estimates 
r alkylbenzene sulfonates as an inert ingredient. 

Based on the use of the screening level inert ingredient dietary exposure model, 
there ar ry exposures as the estimated dietary 
exposures for the U.S. population and all population subgroups are below 100% of the 

el
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Tabl nerte 4. Summary of Dietary Exposure and Risk for Alkylbenzene Sulfonates as I
Ingredients

Chronic Dietary

Population Subgroup

U.S. population 0.12 24 

females (13-50 years) 0.087 17 

children 1-2 yrs  0.422 84 

children 3-5 yrs 
a

c. Dietary Risk from Drinking Water 

drink
king w

sure analysis
tions from the

tion of estimated u
as pesticidal inert

ol (FIRST). The res he
utilized as inpu

f the Inert Ingredient Die

ater Level of Com
-500 µg 2

ears old. The Estimated Drinking Water Concentration (EDWC) used to assess chronic 
 drinking water is 6.6 µg/L.  The chronic estim

WLOCs for t
therefore, are not of concern. 

The Agency did n estimate acute drink or the

le dose exposu

Dietary Exposure 

(mg/kg/day) 

% cPAD a

0.31 62 
-- %PAD = dietary exposure (mg/kg/day) / cPAD, where cPAD=0.5 mg/kg/day for all population

The ing water expo is based on a deriva pper
bound drin ater concentra se substances’ use
ingredient from the FQPA Index Reservoir Screening To ults of t
FIRST modeling analysis and the conservative assumptions ts into the
inert ingredient drinking water exposure assessment model are provided in Appendix B 
o tary Risk Assessment for Linear Alkyl Benzenesulfonate. 

For chronic drinking water exposures to linear alkylbenzene sulfonates as inert 
ingredients, the Drinking W parison (DWLOC) range for chronic 
exposure is 38-1500 µg/L for the general U.S. population and 8 /L for children 1-
y
(non-cancer) dietary risk from ated 
concentration is below the D he general U.S. population and all population 
subgroups.  Drinking water risks, 

ot ing water risks f inert ingredient 
use because an acute dietary endpoint (i.e., aPAD) was not selected as there were no 
effects attributable to a sing re.

The estimated chronic drinking water concentration and drinking water level of 
concern for chronic exposure to linear alkyl benzenesulfonates is given in Table 5.   
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Table 5. Chronic Drinking Water Ex

tion Subgroup EDWC1

(µg/L) 
%cPAD2 DWLOC

U.S. Population (total) 6.6 <0.1% 
Children (1-2 years) 6.6 <0.1% 
1 Estimated Drinking Water Concentration (EDWC) for chronic drinking water exp

benzenesulfonates is the value reported as the “A
Con entration”]   c

c2 D = drinking water exposure (mg/kg/day) /  cPAD, where cPAD=0.5 mg/kg/day for all
p ons.  It was assumed that a 15 kg child ingests 1 L water per day and that a 70 kg adult ingest
water per day.
3 Drinking Water Level of Comparison (DWLOC) is the maximum contribution from water allowed i
diet based on food and drinking water from inert use only.  In this case, since the allowable risk
contribution from food is based on a screening level model, the use of a single, deterministic value for the 
DWLOC is not appropriate. Rather a DWLOC range is given, with the values in the range corresponding 
to an upper value of range of drinking water concentrations ranging from 100% of the cPAD (i.e., assumin
no food exposure) to a lower value that considers food exposures to be at the dietary screening level value. 

6.  Residential Risk Assessment 

Residential exposure assessment considers all potential pesticide exposure, other 
than exposure due to residues in food or in drinking water. Exposure may occur during
treatment of outdoor residential turf, while cleaning indoor hard surfaces, or w
pet flea and tick products. Each route of exposure (oral, dermal, inhalation) is assessed,
where approp
ra
alkylbenzene sulfonates has been
(

ready-to-use liquid with a low pressure hand wand, a hose or a sprinkling can. A
inhalation post-application assessment was not con

assessment was not conducted because of the lack of a dermal toxicological 
endpoint.  Post application incidental ingestion by toddlers that may contact turf, hard
surfaces or a pet treated with pesticide products containing alkylbenzene sulfonates is 
expected to be minimal, and all the scenarios evaluated have MOEs above 100.    

a

T

A

in

posure Estimates for  
Inert Ingredient Uses of Alkylbenzene Sulfonates

Popula 3

(µg/L) 
38 -1,500 

8 - 500 
osure as determined by

the use of FIRST modeling analysis described above for inert ingredient use.  [The EDWC for linear alkyl
djusted Annual Average (Chronic) Untreated Water 

% PA
opulati s 2L

n the 

g

hile using

riate, and risk is expressed as a Margin of Exposure (MOE), which is the 
tio of estimated exposure to an appropriate NOAEL. Based on its use patterns, 

assessed for the residential mixing/loading/applicator 
or “handler”) exposure for applications by homeowners using an aerosol spray or by 

using a n
ducted because the vapor pressure of 

the alkylbenzene sulfonates is extremely low (5.1x10-10 to 6x10-15 mmHg).  In addition, a 
dermal

. Toxicity

he toxicological endpoints and associated uncertainty factors used for assessing 
the non-dietary risks for alkylbenzene sulfonates are listed in Table 6.  

MOE greater than or equal to 100 is considered adequately protective for the 
residential exposure assessment for the incidental oral and inhalation routes of 
exposure. The MOE of 100 includes 10X for interspecies extrapolation and 10X for 

traspecies variation.
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T
Residential Risk zene Sulfonates 

able 6. Summary of Toxicological Dose and Endpoints for Assessing Occupational and 
for Alkylben

o Risk
Dose Used in 

Short-Term

30 days)  

ial LOC fo
0  

ay (0

ht a
di

An
Metrop. Res. Lab. Public Health 24

mg/kg/day and LOAEL = 250 mg/kg/d
based on decreased Day 21 female pup
weight (Buehler, E. et al. 1971.
Pharmacol. 18:83-91)

plus

NOAEL = 85 mg/kg/day and LOAEL
mg/kg/day from 9 month drinking

and serum/ biochemical and enzyma
changes in the liver and kidney (
et al. 1976 Ann. Rep. Tokyo Metrop. Res
Lab. Public Health 27(2):105-112)

Short-, 
Intermediate- and 
Long-Term
Inhalation (1 to 30

Inhalation study 
NOAEL= 1mg/m

day

3

detergent dust 
combined with up

Residential LOC for 
MOE < 100  

Occupational LOC 

Subchronic Inhalation Monkey Study
LOAEL = 10 mg/m3 detergent combin
0.1 mg/m3 enzyme dust. Toxicologica
is weight

>6 m hs) enzyme dust 
Equivalent to
approximately 0.14
mg/kg/day (a) 
(inhalation 
absorption rate = 
100%) 

477-496)  This air concentration is e
to approximately 1.4 mg/kg/day (a)

Exposure 
Scenari

Assessment, 
UF 

Special FQPA 
SF*, endpoint 
and Level of 
Concern for 

Risk Assessment

Study and Toxicological Effects

Incidental Oral (1-
Oral NOAEL= 50
mg/kg/day

UF = 100

Resident r 
MOE < 10

NOAEL = 40 mg/kg/d .07%) and 
LOAEL= 114 mg/kg/day (0.2%) based on
increased caecum weig nd slight kidney 
damage in a 6 month rat etary study
(Yoneyama et al  1972 n. Rep. Tokyo 

:409-440) 

plus

Systemic/Reproductive NOAEL = 50
ay
 body

Tox. Appl. 

= 145
 water rat

study based on decreased body weight gain, 
tic

Yoneyama 
.

s, 1-6 months, 
ont

to 0.1 mg/m3

purity= 13% active 
ingredient

UF = 100

for MOE < 100

ed with
l effect

 loss and decreased weight gain (W. 
Coates, et al 1978. Tox. Appl. Pharmacol. 45: 

quivalent 
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Table 6. Summ ational andary of Toxicological Dose and Endpoints for Assessing Occup
Residential Risk for Alkylbenzene Sulfonates 

Stud ts
Scenario Risk

UF Concern for 
Risk Assessment

Dermal Endpoint
surfactants that are dermal irritants at concentrations generally greater than 20
The requirement of the dermal toxicity studies with the end-use products will determ

2) no systemic toxicity was seen following repeated dermal applications to rabbits at
mg/kg/day (with an end use product), and 3) no developmental toxicity c
seen following repeated dermal applications to pregnant mice, rats or rabbits
(developmental effects were seen either in the presence of maternal toxicity or at do
higher than those that caused maternal toxicity).  

Cancer (oral, No evidence of carcinogenicity in reported studies in rats  
d

ation used to convert inhalation air conce

ault respiratory volumes for a New Zealand Rabbit which is used as a surrogate for a cynomolgus 
monkey) * 6 hrs * 1 / 2.98 kg (body weight for New Zealand Rabbit used as a surrogate for
cynomolgus monkey, study reports monkey body weight ranges from 1.6 to 3.7 kg). 

b. Residential Handler 

i. Exposure Scenarios, Data and Assumptions 

Residential exposure may occur for alkylbenzene sulfonates during applications 
of turf treatment, hard surface cleaners and pet flea and tick products. A number of 
assumptions, or estimates, such as adult body weight and area treated per application, are
made by the Agency for residential risk assessment. Also, note that residential handlers 
are sometimes addressed somewhat differently than occupational handlers in that 
homeowners are assumed to complete all elements of an application (mix/load/apply) 
without the use of personal protective equipment.  

T antitative exp
e scenarios:o

1) outdoor residential turf treatment (ready to use liquid),  
2) indoor hard surface cleaner (ready to use liquid), and  
3) pet flea and tick products (aerosol can spray).   

For the purposes of this screening level assessment, the Agency selected
representative scenarios for the vast majority of products, based on end-use product 
application methods an

Exposure Dose Used in 

Assessment, 

Special FQPA 
SF*, endpoint 
and Level of 

y and Toxicological Effec

Quantification of dermal risk is not required since: 1) the alkylbenzene sulfonates are 
% solution.

ine 
the personal protective clothing necessary to protect against irritation during product use;

200
oncerns were 

ses

ermal, inhalation) 
(a) Equ ntration to a dose= mg/L* absorption*respiratory volume 

(L/hr)*duration (hrs) * activity factor / body weight.  Thus, 0.001 mg/L * 1*67.94 L/hr (based on
def

he qu osure/risk assessment developed for residential handlers is based 
n thes

d use amounts.  The above scenarios reflect high-end exposure 
and risk estimates for all products represented in a residential setting.   
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Assessment Tool (PiRa ation exposures
m the e i

products the assessme ucts and hard surface cleaners, the 
Agency used assum eside Operating Procedures (SOPs).
Typically, most pro used in a resid esult in exposures occurring over a
short-term duration. Thus, the reside ostapplication scenarios are 

be of sh n

n inhalati plication assessment was no
lfonates is extremely low

and not expected to result in inhalation exposure.  In add
not conducted because of the lack of a dermal toxicological endpoint 
animal studies.   

ii. Residential Handler Risk Estimates 

Based on toxicological criteria and potential for exposure, the Agency has 
conducted incidental oral and inhalation exposure assess s. As noted previously,
MOEs greater than or equal to 100 for the inhalation rou xposure and 100 for
incidental oral exposure are considered adequately prote
assessment.  

A summary of the residential handler exposures a
For residential handlers that handle products containing
ingredients, the short-term inhalation MOEs were above us,
d xceed the A of x
p e M t formula
a fo ar
t c c
day for a m reat h
month.  Therefore, s not requiring risk mitig
risk concerns for th products containing 2% alkylbenzene sulfonates.   

For most residential scenarios, the Agency used EPA’s Pesticide Inert Risk 
t) to estimate residential applicator and post-applic

and risks fro use of alkylbenzen
. For
ptions in the R
ducts

sulfonates as an
nt of the pet prod
ntial Standard
ential setting r

ntial handler and p

nert ingredient in representative 
residential

assumed to

A

ort- term duratio (1-30 days).

on post-ap t conducted because the vapor
(5.1x10pressure of the alkylbenzene su -10 to 6x10-15 mmHg)
ition, a dermal assessment was 

was not identified in 

ment
te of e
ctive for the residential exposure

nd risk are presented in Table 7.
alkylbenzene sulfonates as inert
the target MOE of 100, and th

o not e
roduct where th
lkylbenzene sul
heir pet with 0.5

onth. It is unlikely that a pers

gency’s level
OE was 87 for

nates. This scen
ans of flea produ

concern, with the e
he high-end

ception of the flea and tick 
tion containing 24%
ecause it assumes a person treats 
alkylbenzene sulfonates every
is/her pet every day for one
ation.  In addition, there are no

io is conservative b
t that contains 24%

on would t
the Agency i
e majority of pet
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Table 7. Estimates of Inhalation Exposures and Risks to Residential Handlers of
Alkylbenzene Sulfonates as Inert Ingredients 

(Short-Term Duration)

Outdoor Produ

Low pressure 
handwand;

MLAP
1000 ft2/day (spot) 7.07x10-6 20,000

Hose end
sprayer; MLAP

2x104 ft2/day 
 (full broadcast)

4.48x10-5 3,10

Backpack;
MLAP

7.07x1

d

Sprinkling can;
MLAP 2.24x10-6 63,000

door Products 

ce handwand;
MLAP

0.5 gallons/day 1.3

Pet Flea and Tick  
Productf

Aerosol Can
Spray 0.5 6 oz can 1.61x10-3 87

a:  Standard PiRat model input parameters, except for pet products and hard surface cleaner, which are
based on an AD assumption.

scenarios and the body weight = 70kg. 
c:  MOEs = NOAEL / ex
d: % formulation used =  
e: An application rate of 8 lb/gallon, which is the density of water, was assumed for al
body weight =70kg. 
f= mulation = 24%. 

Product Use Application
Method 

Area 
Treated/Quantity

Handleda

Inhalation 
Exposure 

(mg/kg/day)

Inhalation 
MOEsc   

(Target MOE 
≥ 100) 

cts

0  

0-6 20,000

Ready to Use Liqui
Turf spot/gardensb

1000 ft2/day (spot) 

In

Ready to Use Liquid 
(hard surfa

cleaner)d,e

Low pressure 
7x10-4 1.000  

b: percent formulation used = 11%; an application rate of 0.00015 lb product/ft2 was assumed for all 

posure where inhalation NOAEL = 0.14 mg/kg/day and the target MOE ≥ 100
8%

l scenarios and the 

% for
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c. Residential Post-Application 

8.

rf,
s containing alkylbenzene sulfonates

s an inert ingredient.  The postapplication MOEs range from 106 to 7,400.

Residential post application exposures occur when bystanders contact areas in 
which the antimicrobial end use product has recently been applied. For alkylbenzene 
sulfonates there are no residential postapplication risk concerns for the household 
products that contain alkylbenzene sulfonates as an inert ingredient as shown on Table
All of the scenarios evaluated have short-term MOEs above 100, and thus are not of 
concern including postapplication incidental oral risks to children that may contact tu
hard surfaces or a pet treated with pesticide product
a

Table 8. Summary of Short-Term  
Residential Postapplication Exposure and Risk Estimates  

from Alkylbenzene Sulfonates as Inert Ingredientsa

t Use Route of E

100

Ready to Use Liquid Turf 
spot/gardensd

1.08x10-2 4,600  

Ready to U

Incidental ingestion:
hand to mouth

Pet Flea and Tick  Productf Incidental ingestion:
hand to mouth 0.4739 106

a: The representative use sites assessed through using PiRAT for incidental oral post application exposures
to toddlers are turf products. Exposure from hard surface cleaner and pet products was based on AD
assumptions. 
b: The body weight used in this calculation was 15kg, which is assumed to be the body weight of a toddler. 
c: MOEs = NOAEL / exposure where incidental oral NOAEL  = 50 mg/kg/day.  Target MOE ≥ 100.
d: % formulation used =  11%
e:  % formulation used =  8%
f:  % formulation used = 24%

Cosmetic Act (F
ertainty that noc

in
re

Produc Exposure 
xposure

mg/kg/dayb

MOEsc  

(Target MOE ≥

se Liquid 
(hard surface cleaner)a, e

0.0068 7,400 

7.  Aggregate Risk 
The Food Quality Protection Act amendments to the Federal Food, Drug, and 

FDCA, Section 408(b)(2)(A)(ii)) require “that there is a reasonable 
harm will result from aggregate exposure to pesticide chemical residue, 

cluding all anticipated dietary exposures and other exposures for which there are 
liable information.”  Aggregate exposure will typically include exposures from food, 

drinking water, residential uses of a pesticide, and other non-occupational sources of 
exposure.  Aggregate exposure is the total exposure to a single chemical (or its residues) 
that may occur from dietary (i.e., food and drinking water), residential, and other non-
occupational sources, and from plausible exposure routes (oral, dermal, and inhalation).   

In performing aggregate exposure and risk assessments, the Office of Pesticide 
Programs has published guidance outlining the necessary steps to perform such 
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a
ssments, November 28, 2001; available at: 

ticides/trac/science/aggregate.pdf . Steps for dec
k assessments are listed an

e a d
or resid

s and pathways of h
s are likely

n identification
reconciliatio

alth effects; de
cur together w

otential
rations 

pathways of ex re with durat
exposure

rmination of 
given

e frame; determination of m

 the appropriate risk met

ts are condu r acute (1 rt-term
-30 days), intermed

osures. Howeve
te-term (1-6 m

acute aggr
table to ac e

ere are no reside
re are no long es, the ch regate 

a. Short- Aggregate

inert uses on agr
es to ch

ural commo
reside

ated incidental oral 
such as hard

water) from both active and inert uses and residential inhalation exposures from wiping
hard surface cleaning products since this scenario represents the highest exposure fro
the inert use. The residential handler scenario for pet flea and tick products (inhalation 
MOE of 87) was not included in the aggregate assessment. The pet flea and tick produc
assumes a person treats h
alkylbenzene sulfonates every day for a month.  The Agency does not have any risks of 
concern for this scena

ssessments (General Principles for Performing Aggregate Exposure and Risk 
Asse
http://www.epa.gov/pes iding whether to
perform aggregate exposure and ris d include: identification of 
toxicological endpoints for each exposure rout duration; of p
exposures for each pathway (food, water, and/ ential); n of du
and posu ion e te
which possible residential scenario to oc ithin a
tim agnitude and duration of exposure for all exposure 
combinations; determination of the appropriate technique (deterministic or probabilistic) 
for exposure assessment; and determination of ric to estimate 
aggregate risk.   

Typically, aggregate risk assessmen cted fo day), sho
(1 ia onths) and chronic (6 months to lifetime) 
exp r, an egate assessment was not conducted because there are 
no adverse effects attribu ute exposure. An intermediate-term aggregat
assessment was not conducted because th ntial exposures of this duration.
In addition, because the -term residential exposur ronic agg
assessment only considered food and drinking water.  Thus, only short-term and chronic 
aggregate assessments were conducted.  Oral and inhalation exposure and risk estimates 
were conservatively combined for the aggregate risk assessment because these endpoints 
both identify adverse effects on body weight.  Dermal exposures were not considered in 
the risk assessment because a toxicological endpoint was not established.

Term Risk

   This assessment considers both the active and inert uses of the alkylbenzene 
sulfonates.  For children, the short-term aggregate assessment includes average dietary 
exposure (food and drinking water) from both the active food contact sanitizer uses and 
the icult dities, in addition to estim
exposur ildren from ntial uses surface cleaning products as an 
inert ingredient.  For adults, the aggregate assessment includes dietary (food and drinking 

a
m

t
is/her pet with 0.5 cans of flea product that contains 24% 

rio because it is very conservative in nature.   

    The aggregate oral and inhalation risks are not of concern for adults, as the total 
aggregate MOE is 340 which is greater than the target of 100.  For children, the aggregate 
risk estimate is very close to the target MOE of 100 (MOE = 99).  As noted previously, 
several conservative assumptions were used in this assessment, and thus the Agency does 
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not hav ons and equations are presented in the footnotes 
on Table 9.   

e any risk concerns. The assumpti

          Table 9 presents a summary of the short-term aggregate risk MOEs.    

Table 9. Summary of Short-Term Aggregate Risk Estimates 
Dose a

(mg/kg/day)
Total MOE

(Target MOE≥100Exposure Scenario 
Child  Adult  Child Adu

act Sanitizer  0.054 0.027 926 
PAD(10.8% of  c

t Uses (Food) 0.422 0.12 118
(24% o

king Water Expo
rt) c 

0.00044  89 1
(<1% AD

227,000 
(<1% of cP

0.0068 NA 

Inhalation Exposure 
ler of hard surface 

d
NA

otal Aggregate Dose a
MOE

0.5

Chronic dietary exposure
dietary exposure was use

males 13-50 years for
s inerts, since th

se.  The total g
has high

lation
female

50 years.
(b) MOE = NOAEL (mg/kg/ day) / potential dose rate (mg/kg/day) [Where short-term oral NOAEL = 50

mg/kg/day].  Target MOE ≥ 100. 
(c) Exposure estimates assume a 15 kg child ingests 1L water/day and that a 60 kg adult female ingests 

on2L water per day of 6.6 ppb (the chronic estimated drinking water concentration (EDWC) based
the inert ingredient use.  

b. Chronic Aggre

The chronic aggregat
drinking water) from both the active food contact sanitizer uses and the inert uses on 
agricultural commodities.  The dietary exposures from the fruit and vegetable wash w
not considered because it would be overly conservative to assume simultaneous exposure
to alkylbenzene sulfonates from three different use patterns. As shown on Table 10
dietary aggregate risk is 95% of the cPAD for children, while for adults it is 29% of the
cPAD.    

It should also be recognized that the majority of the uses of alkylbenzene 
sulfonates are not in pesticide products, but rather are used in household laundry and dish 
d rg nts. Over 800 million pounds of these compounds are produced each year, while
only 300,000 pounds are used in EPA registered antimicrobial products. The Ag

b

)
lt

Oral Exposure
Dietary Exposure

 Food Cont
) 

1,850 
(5.4% of cPAD)

 Inert Ingredien
(84% of cPAD) 

417 
f the cPAD) 

Drin sure
(Ine

0.0001 14,000  
 of cP AD)

Hard Surface Cleaner (2%
Inert) 

7,400 NA 

Hand
cleaning pro ucts (2% Inert)

0.000137 NA 1,000 

T nd 0.147 99 340 

NA= Not applicable 
(a)  for fe sanitizer u eneral popu

d to asses is population er exposure than s 13-

gate Risk

e assessment considers average dietary exposure (food and 

ere

, the 

ete e
ency did
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not consider potential exposure and risks from the numerous other residential ex
to alkylbenzene sulfonates because the Agency l

Table 10 presents a summary of the chronic aggregate risk estimates. 

Table 10. 
Summary of Chronic Aggregate Risk Estimates 

Dose a
(mg/kg/day)

%cPADb

Exposure Scenario 
Child  

(15 kg) 
Adult  Child 

(15 kg) 
Adu

Oral Exposure
y Exposure
od Contact Sanitizer  0.054 0.027 10.8% 5.4%

 Inert Ingredient Uses (Food) 0.422 0.12 84%  
Drinking Water Exposure
(Inert) c 

0.00044  0.000189 <1%  <1%

Total Aggregate Dose and Risk 0.476 0.147 95%  29%

NA= Not applicable 
(a) Chronic dietary exposure for females 13-50 years for sanitizer use.  The total general population

dietary exposure was used to assess inerts, since this population has higher exposure than females 13-
50 years.

(b) %cPAD = dietary exposure (mg/kg/day) / cPAD, where cPAD -= 0.5 mg/kg/day for all populations.
(c) Exposure estimates assume a 15 kg child ingests 1L water/day and that a 60 kg adult

2L water per day containing 6.6 ppb alkylbenzene sulfonates.  The 6.6 ppb estimate i
onic estimated drinking water concentration (EDWC)) resu
t contain the alkylbenzene sulfonates as an in

8.  Occupational Exposure and Risk  

Workers can be exposed to a pesticide through mixing, loading, and/or applying a
pesticide, or re-entering treated sites. Occupational handlers of alkylbenzene sulfonates
include workers in a variety of occupational settings. Additionally, postapplication 
exposures are likely to occur in these settings. The representative scenarios selected for 
assessment were evaluated using maximum application rates as recommended on the 
product labels for alkylbenzene sulfonates.  

Occupational risk is assessed for exposure at the time of application (termed 
“handler” exposure) and is assessed for exposure following application, or post-
application exposure. Application parameters are generally defined by the physical natur
of the formulation (e.g., formula and packaging), by the equipment r
c ical to the use site, and by the application rate.  

Occupational risk for all of these potentially exposed populations is measured by 
a Margin of Exposure (MOE) which determines how close the occupational exposure 
comes to a No Observed Adverse Effect Level (NOAEL) from toxicological studies. In 

posures
acks reliable information at this time.  

lt

Dietar
 Fo

24%  

female ingests 
s based on the 

chr lting from agricultural use of products 
tha ert ingredient.  

e
equired to deliver the

hem

the case for alkylbenzene sulfonates, MOEs greater than 100 for inhalation exposures 
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are not of concern to the Agency for short- and intermediate-term exposures. For 
workers enter
d

icologi e
ational risk assessment for alkylbenzene sulfonates. 

The Agenc
ous us n use se

prem
mmercial/institutional/indus remis senta ios w r

s for all three the active 
noted pr ly, the Ag id not se al 

To assess the h
timi ure

m inhalation risks to occ han sks 

The Agency also calculated a total MOE for one of the active ingredients, sodium
cylbenzene sulfonate based on the label use directions, which recommend the same

roduct be used for both cleaning and sanitizing.  Short-, and intermediate-term
lation risks to occupational h

ontain sodium dodecylbenzene sulfonate are shown in Table 12. 

c. Occupational Ha

The occupational handler risk
because the Agency did not select a dermal endpoint.  For the occupational handler 
inhalation risk assessment, the short- and intermediate- term risks calculated at baseline 
exposure (no respirators) were above target MOEs for all scenarios (i.e., inhalation 
MOEs were >100), except:  

• Short-Term and Intermediate-Term inhalation exposure from cleaning hard 
surfaces via wiping in the food handling category, inhalation MOE = 93.

Due to the conservative nature of the assessment, the Agency does not hav
concern for this scenario.

The Agency also calculated a total MOE for one of the active ingredients, sodium

ing a treated site, MOEs are calculated for each day after application to
etermine the minimum length of time required before workers can safely re-enter.

a. Occupational Toxicity

Table 6 provides a listing of the tox cal endpoints used in th
occup

b. Occupational Handler Exposure 

y has determined that there is potential for dermal and inhalation 
worker exposure to alkylbenzene sulfonates at vari e sites whe d at various u
sites including agricultural ises, food handling, and 
co trial p es. Repre tive scenar ere selected fo
evaluation based on the use sites and maximum application rate of
ingredients in this assessment. As evious ency d lect a derm
endpoint, and thus only inhalation exposure and risk estimates are presented. 

andler risks, the Agency used surrogate unit exposure data from
both the proprietary Chemical Manufacturers Association (CMA) an crobial expos
study and the Pesticide Handlers Exposure Database (PHED).  Short-, and intermediate-
ter upational dlers for sanitizing scenarios, and estimated ri
are presented in Table 11. 

dode
p
inha andlers cleaning and sanitizing with products that 
c

ndler Risk Summary  

assessment included only inhalation exposures 

e a risk
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dodecylbenzene sulfonate based on the label use directions, which recommend the same
product be used for both cleaning and sanitizing.  As shown on Table 12, all total 
in
100 for all scenarios, except the following: 

halation ex
ng and then following with sanitizing via immersion

Short-Term and Inte erm inhalation
h sanitiz
tio M

ow pres in
category n 0.

• Short-Ter
surfaces via
the food handling prem

Again, due to the c ive natur he assessm a

isk concern for these scenar

Table 11. Short-, and Intermediate-Term Inhalation Risks for Occupational Han
for Sanitizing 

Exposure 
Scenario

Method of 
Application

Applicati
on Rate  
(lb ai/ 
gallon) 

Quantity 
Handled/ 
Treated 
per d

Baseline 
Inhalation MOE (
(Target MOE≥100)

ural Premises and Equipment 

Mechanical Foam 0.0667 0.26 430 
Flooding 0.00183 10 280 

Cleaning in place (CIP)  0.00195 10,000 1,200 

High Pressure spray 0.00
Immersion 0.00334 10 160 

Low pressure spray 0.00334 10 430 

A
aces

Trigger Pump Spray 0.00334 0.26 8,700 
Food  Handling  

Brush 0.0667

Immersion 0.00334 10 160 
Trigger Pump Spray 0.00334 0.26 8,700 

Application to
indoor hard

Low pressure handwand 
(clean)  

0.00603 2 1,200 

halation MOEs for cleaning and sanitizing (baseline) were above the target MOE of 

• Short-Term and Intermediate-Term in posure from cleaning indoor hard 
surfaces via wipi /flooding in
the food handling premises category, inhalation MOE = 93.

• rmediate-T exposure from cleaning indoor hard 
surfaces via wiping and then following wit ing via l sure spray
the food handling premises , inhala OE = 9

m and Intermediate-Term inhalation exposure from cleaning indoor hard 
sponge/mesh/wiping and then sanitizing via immersion/flooding in 

ises category, inhalation MOE = 90.

onservat e of t ent, risk estimates making
lot of assumptions, and the MOEs being so close to the target, the Agency does not have 
a r ios.

dlers

(Representative Scenarios) 

ay
(gallons) 

a)

Agricult
Brush 0.0667 0.26 2,000 

326 40 630 

pplication to
hard surf

0.26 2,000 
Mechanical Foam 0.0667 0.26 430 surfaces  
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Table 11. Short-, and Intermediate-Term Inhalation Risks for Occupational
for Sanitizing 

(Representative Scenarios) 

rio
Method of 

Application
(lb ai/ 
gallon) 

Treated 
per day 
(gall

(Target MOE

High pressure spray
(sanitize) 0.011

Immersion, flooding for
RTU (sanitize) 0.003 10 170 

Mopping 0.00244 2 840 
Wiping (clean) 0.00603 0.26 93 

Sponge/mesh wipe (clean) 0.003 0.26 190 

Cleaning in Place (CIP) 
(clean and sanitize)  0.00358 10,000 680 

Cleaning in Place (CIP) 
(clean) 0.00603

10,000 400 d
dispensing 
equipment Cleaning in Place (CIP) 

(sanitize) 0.00302
10,000 810

Immersion 0.00455 10 110Fruits and
vegetables Trigger pum

Brush 0.0667 0.26 2,000
Mechanical Foam 0.0667 0.26 430 

Immersion 0.00334 10 160 
Low Pressure Handwand 0.00334 2 2,200 

ion to
indoor hard
surfaces 
(includes 
utensils and 
silverware) Trigger Pump Spray 0.00334 0.26 
S
an ts Swabbing after a liquid 0.0177

( MOE = NOAEL  (mg/kg/day) / Daily Dose [Where short-and intermediate-term
NOAEL = 0.14 mg/kg/day for inhalation exposure] Target MOE is ≥ 100.

Handlers

Exposure 
Scena

Applicati
on Rate  

Quantity 
Handled/ 

ons) 

Baseline 
Inhalation MOE (a) 

≥100) 

5 40 180 

Foo

p spray 0.003 0.26 9,700 
Commercial/Institutional Premises 
Applicat

8,700 
Mopping 0.0177 2 120 hower stalls 

d toile

pour
0.26 1,100

a)
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Table 12.  Short, and Intermediate Term Inhalation Risks to Occupational Handlers
leaning and Sanitizing with Products That Contain Sodium Dodecylbenzene Sulfo

re entative Use 
CLEANING 
Application

(Baseline MOE) 

SANITIZING 
Application

(Baseline MOE)

MOE 
(Baseline)
(Target 

Method of 
Total

MOE≥100) 
a dling/Storage Establishments Premises and Equipment  

High pressure spray (1High pressure spray
(1,100) 

Brush (12,000) 1,000 

High pressure spray (180) 180Brush 

Immersion/Flooding
(1.4X106) 

1,200 Low pressure spray 
(1,200) 

Immersion/Flooding 93 Wiping (93)

Low pressure spra 90

mmersion/Flo
6

g 4,800  
(1.4X10 ) 

Foam ) 

Lo pressure spr 00) 1,600 

mersion/Flo
6

ssure 2

on/FloSponge/M ing

sion/Floodi 16Low Pressu
(2,40

ray

n/FBrush (4 )
r Pu 8,

Hard Surfaces 
clu es dishes and 

silverware) 

CIP ( CIP (6 34

ood dispensing equ

C nate

Rep s

Method of Inhalation 

Food H n
80) 150

(75,000) Brush (12,000) 10,000

Low pressure spray (2,400) 800 

(1.4X106) 

y (2,400) 

I odin (4,000

w ay (2,4

Im oding
(1.4X10 ) 

22,000Brush (22,000)

Low pre spray (2,400) ,000 

Immersi oding (170) 90 esh/Wip
(190)

Trigger Pump (9,700) 190 
Immer ng (170) 0 re Sp

0) Trigger Pump (9,700) 1,900 

Immersio looding (170) 170 5,000
Trigge mp (9,700) 000 

Indoor
(in d

680) 80) 0 

F ipment CIP(400) CIP (810) 270 
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d. Occupational Post-Application Exposure  

ional scenarios, postapplicatio
egligible ba
The alkylb

egligible
Assessm

d on the ap
zene sulfon

ates and
hemical pro of these chem

-15 mmHg), so that any standing so
have a low vapor 
ns that may result in 
ormation, please seer addition

Eligibility Decisi

the Agen onmenta se d
g risk characte n is inte desc

nvironmental risks for a lbenze nates y

tal Fate Assessment o
the Ec

b
igibility D azard an ironme sme

1. Environmental Fate an

No fa
the Agenc
different
predicts tha
and sedime

dies for alkylben
ied ic literatu

ulfonate ailab files.
on scientif

tal properti
re and the Agency’s EPI Suite model to obtain 
alkylbenmen es for

ylbenzene sulfonates a
ulfo

not likel ist
searc

obial s
he Agency also co ted a lite

output param
available

were pro he EPI ature
scribe the fate and si cance o enze the

Environmental exposure modeling was not conducted fo
a
U
w
f
v
c
r
s
a
N

For most of the occupat n dermal exposure is not
expected to occur or is expected to be n se plication r
c perties icals. en ates
pressure (5.1x10-10 to 6.02x10 lutio
post application exposure were deemed n . Fo al inf
the Occupational and Residential Exposure ent for Alkylbenzene Sulfonates for 
the Reregistration on document, dated July 6, 2006. 

B. Environmental Risk Assessment 

A summary of cy’s envir l risk as ssment is presente
below. The followin rizatio nded to ribe the magnitude of 
the estimated e lky ne sulfo use sites and an
associated uncertainties.  

For detailed discussions of all aspects of the environmental risk assessment, see 
the Environmen f Alkyl enzene Sulfonates for the Reregistration 
El ecision and ological H d Env ntal Risk Asses nt of
Alkylbenzene Sulfonates for the Reregistration Eligibility Decision document, dated July 
12, 2006. 

d Transport  

te stu zene s s are av le in US EPA’s Thus,
y has rel

enviro the nzene s nates. The EPI Suite model 
t alk re y to pers in water or micr oils 
nts. T nduc rature h to further support the 

eters that vided by t Suite model.  Extensive liter are 
that de gnifi f alkylb ne sulfonates in

environment from a long history of detergent use. 

r alkylbenzene sulfonic
cids and sulfonates because the currently registered uses are indoor spray applications. 
ses such as urinals and toilet bowls could result in minimal exposure to the environment 
hen flushed, however, significant environmental exposure is not expected for the 

ollowing reasons: total alkylbenzene sulfonate usage for these industrial applications is 
ery minor - a very small percentage of the total pounds is used in antimicrobials; 
ommercial only use precludes broad environmental exposures that might occur with 
esidential use; applications are mostly sprayed on and allowed to air dry; alkylbenzene 
ulfonate breakdown and degrade rapidly in the environment;  alkylbenzene sulfonates 
re significantly reduced by sewage treatment; and industrial water treatment requires a 
PDES permit in order to discharge effluents.     
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2.   Ecological Risk  

The ecological risk assessment integrates the results of the exposure and 
e likelihood

ates demonstrat
d low to high a

ological effe

te toxicity to bir
ity to freshwat

Alkylbenzene
an c
the length of the c

ic er
chain. Supplemen e studies

nd slightly
to highly toxic to freshwater aquatic invertebrates depending on the
hain. A summary itted data is provi in Table 13.

t
En Toxicity Sat

tegory
M

d) mg/kg 
NOEL

Slightly toxic Yes.
Accepta
1

4

hain 96hr LC Moderately toxic Y
Supplem
study

44

1.68 mg/L
Moderately toxic Yes.  

Sup
st

4426

48-h

mg/L, L highly toxic. stud

LAS
mg/L
= 0.20 m

C-10 = Slightly Y 4702

S
ca

ecotoxicity data to evaluate th of adverse ec cts.

sulfon e low acu ds, moderate acute 
toxicity to freshwater fish, ute tox aquatic
invertebrates depending on arbon tal acut
indicate that alkylbenzene sulfonates are moderately toxic to freshwater fish a

length of the carbon
c of subm ded

Table 13.  Acute Toxicity of Alkylbenzene Sulfonates
Species Chemical, %

active ingredien
(ai) 

dpoint
Ca
(TGAI) 

isfies
Guidelines/
Comments 

RID

Birds 

Northern
bobwhite 
(Colinus 
virginianus)

87.6%Carbon chain 
not identified.
(Nacconal 90G use

LD50 >  1382 

= 279 
mg/kg 

ble. 
4 day test

1143901

Freshwater Fish 

Fathead 
Minnow 
(Pimephales 
promelas) 

14.0% (Carbon c
not identified.) 

50 =  
3.4 mg/L

es.
ental 

.

260002

Rainbow trout
Oncorhynchus

 mykiss) 

65.0% 
C11, C12 96 hr LC50 = 

plemental 
udy. 

0009

Freshwater Invertebrates 

Waterflea 
(Daphnia 
magna)

Not reported. r. EC50 = 
LAS-C10 = 29.5 

AS-C12
= 6.84 mg/L, 

-C14 = 0.80
, LAS-C16

g/L. 

toxic, C14 = 
es.

Supplemental 
y. 

5025

Green Algae 
elenastrum
pricornutum

Not 
Reported. (Carbon
chain not identified.) 

96 hr. EC50 = 
 70.27 ppm

Slightly 
toxic Supplemental 

study. 

42439803

The alkylbenzene sulfonates are used as inert ingredients in agricultural herbicide 
formulations.  Preplant incorporated and preemergence herbicide treatments are typically 
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applied -tilled field before planting or 
before crop emergence in the spring.  Spray applications are primarily via ground boom 

ray

e also not expected 
be adversely affected by inert alkylbenzene sulfonates use acutely or chronically due to 

sulfonates in water.

equires
sult with the National Marine Fisheries Service (NMFS) for 

marine and anadromous listed species, or the United States Fish and Wildlife Services
FWS) t

bitat. To jeopardize the continued existence 
of a listed species means "to engage in an action that reasonably would be expected, 
directly lihood of both the survival and 
recovery of a listed species in the wild by reducing the reproduction, numbers, or 

s
or

sted
ning-level risk assessment is 

erformed, if any of the Agency’s Listed Species LOC Criteria are exceeded for either 

Threatened Species Effects 
eterminations, 1/23/04, Appendix A, Section IIB, pg.81). Chemicals in these categories 

once per year to the tilled, minimally tilled or no

spray and occasionally by aircraft.  Movement of the alkylbenzene sulfonates from the 
treated field to the aquatic environment can occur at the time of application due to sp
drift, or following application via surface water/soil flow or by percolation to 
groundwater.  The FIRST model has predicted a maximum potential concentration of 6.6 
ppb alkylbenzene sulfonates in drinking water from inert agricultural uses.  Available 
modeling and literature suggest that these chemicals will most likely biodegrade rapidly 
in soil due to microbial degradation.  In addition, aquatic organisms ar
to
the low estimated level of alkylbenzene

3. Risk to Listed Species 

Section 7 of the Endangered Species Act, 16 U.S.C. Section 1536(a)(2), r
all federal agencies to con

( for listed wildlife and freshwater organisms, if they are proposing an "action" tha
may affect listed species or their designated habitat. Each federal agency is required 
under the Act to insure that any action they authorize, fund, or carry out is not likely to 
jeopardize the continued existence of a listed species or result in the destruction or 
adverse modification of designated critical ha

or indirectly, to reduce appreciably the like

distribution of the species." 50 C.F.R. § 402.02.

To facilitate compliance with the requirements of the Endangered Species Act 
subsection (a)(2) the Environmental Protection Agency, Office of Pesticide Programs ha
established procedures to evaluate whether a proposed registration action may directly
indirectly reduce appreciably the likelihood of both the survival and recovery of a listed
species in the wild by reducing the reproduction, numbers, or distribution of any li
species (U.S. EPA 2004). After the Agency’s scree
p
direct or indirect effects, a determination is made to identify if any listed or candidate 
species may co-occur in the area of the proposed pesticide use. If determined that listed 
or candidate species may be present in the proposed use areas, further biological 
assessment is undertaken. The extent to which listed species may be at risk then 
determines the need for the development of a more comprehensive consultation package 
as required by the Endangered Species Act.  

For certain use categories, the Agency assumes there will be minimal 
environmental exposure, and only a minimal toxicity data set is required (Overview of 
the Ecological Risk Assessment Process in the Office of Pesticide Programs U.S. 
Environmental Protection Agency Endangered and
D
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therefore do not undergo a full screening-level risk assessment, and are considered to fall 
nder a “No Effect” determination. The active ingredient uses of  alkylbenzene sulfonic 

1. The amount that will actually reach the environment is very small based on 

ses are

The labeled antimicrobial uses of alkylbenzene sulfonic acids and sulfonates are 
not expected to resu erse

E) to re ant e o zene su inert
ingredients in a e formulations is not expected to result in significant 
environmental exposure. Therefore, no adverse effe listed

ted.

u
acids and sulfonates fall into this category for the following reasons: 

usage data for down-the-drain uses.  
2. Use for toilets and urinals is limited (no home-owner or residential u

registered). 
3. Breakdown of alkylbenzene sulfonate in the environment and via sewage 

treatment is rapid and well documented in the literature. 

lt in significant environmental exposure. Therefore, no adv
effects (N listed species a

gricultural pesticid
icipated. Us f alkylben

cts (NE) to

lfonates as

species are
anticipa
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IV.    Risk Management, Reregistration, and Tolerance Reassessment Decision 

A. Determination of Reregistration Eligibility 

Section 4(g)(2)(A) of FIFRA calls for the Agency to determine, after subm ission of 
relevant data concerning an active ingredient, whether or not products containing the active 
ingredient are eligible for reregistration.  The Agency has previously identified and require d the 
submission of the generic (i.e., active ingredient-specific) data required to support reregistrat ion 
of products containing alkylbenzene sulfonates as an active ingredient.  The Agency has 
completed its review of these generic data and has determined that the data are sufficient to 
support reregistration of all supported products containing alkylbenzene sulfonates. 

The  Agency has completed its assessment of the dietary, residential, occupational, 
drinking water, and ecological risks associated with the use of pesticide products containing the 
active ingredient alkylbenzene sulfonates. Based on a review of these data and on public 
comments on the Agency’s assessments for the active ingredient alkylbenzene sulfonates, t he 
Agency has sufficient information on the human health and ecological effects of alkylbenze ne 
sulfonates to make decisions as part of the tolerance reassessment process under FFDCA and 
reregistration process under FIFRA, as amended by FQPA.  The Agency has determined that 
alkylbenzene sulfonates-containing products are eligible for reregistration provided that current 
data gaps and confirmatory data needs are addressed.  Appendix A summarizes the uses of 
alkylbenzene sulfonates that are eligible for reregistration.  Appendix B identifies the generic 
data requirements that the Agency reviewed as part of its determination of reregistration 
eligibility of alkylbenzene sulfonates and lists the submitted studies that the Agency fou nd 
acceptable. Data gaps are identified as generic data requirements that have not been s atisfied 
with acceptable data.  

B. Public Comments and Responses 

Through the Agency’s public participation process, EPA worked with stakeholders and
the  public to reach the regulatory decision for alkylbenzene sulfonates.  During the public 
comment period on the risk assessments, which closed on June 19, 2006, the Agency receiv ed 
numerous comments from The DDBSA Steering Committee/Joint Venture (JV) and The Council 
for LAB/LAS Environmental Research (CLER) and the European Centre on Studies on 
LAB/LAS (ECOSOL) in response to EPA’s draft risk assessment (RA) for alkylbenzene 
sulfonates. The comments submitted include areas of toxicology, chemical structure, risks, 
production volumes, and exposure. The Agency’s responses to these comments are incorporated 
into  the risk assessment and revised chapters, which are available on the U.S. Federa l 
Government website at:  www.regulations.gov (EPA-HQ-OPP-2006-0156). A Response to 
Comment document will be made available on the public docket in the future.  In addition, 
comments received by the registrants during Phase I of the RED process, are available on the 
docket. 

The Agency is providing a 60-day public comment period on this RED.   
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C. Regulatory Position 

1. Food Quality Protection Act Findings 

a. “Risk Cup” Determination 

As part of the FQPA tolerance reassessment process, EPA assessed the risks associa ted 
with alkylbenz ene sulfonate s. The Agency has concluded that the tolerance exemptions for the 
use of alkylbenzene sulfonates as an active and as an inert ingredient meet the FQPA safe ty 
standards and that the risk from dietary exposure (food sources only) is within the “risk cup.” 
An acute aggregate assessment was not conducted because there are no adverse effects 
attributable to acute exposure. An intermediate-term aggregate assessment was not conducte d 
because there are no residential exposures of this duration.  In addition, because there ar e no 
long-term residential exposures, the chronic aggregate assessment only considered food an d 
drinking water. Thus, only short-term and chronic aggregate assessments were conducted.  

The Agency has determined that the human health risks from these combined exposures 
are within acceptable levels.  In reaching this determination, EPA has considered the available 
info rmation on the special sensitivity of infants and children, as well as aggregate exposure from 
food, drinking water and residential uses. 

b. Determination of Safety to U.S. Population 

As part of the FQPA tolerance reassessment process, EPA assessed the risks associated 
with alkylbenzene sulfonates.  The Agency has determined that the established tolerance 
exemptions for alkylbenzene sulfonates meet the safety standards under the FQPA amendments 
to section 408(b)(2)(D) of the FFDCA, and that there is a reasonable certainty no harm will 
result to the general population or any subgroup from it’s use.  In reaching this conclusion, the 
Agency has considered all available information on alkylbenzene sulfonates. 

Typically, aggregate risk assessments are conducted for acute (1 day), short-term (1-30 
days), intermediate-term (1-6 months) and chronic (6 months to lifetime) exposures. However, 
an acute aggregate assessment was not conducted because there are no adverse effects 
attributable to acute exposure of alkylbenzene sulfonates.  An intermediate-term aggregate 
assessment was not conducted because there are no residential exposures of this duration.  In 
addition, because there are no long-term residential exposures, the chronic aggregate assessment 
only considered food and drinking water. Thus, only short-term and chronic aggregate 
assessments were conducted.  The short-term and chronic aggregate risk estimates associated 
with alkylbenzene sulfonates are well below the Agency’s level of concern. Oral and inhalation 
exposure and risk estimates were conservatively combined for the aggregate risk assessment 
because these endpoints both identify adverse effects on body weight.  The aggregate oral and 
inhalation risks are not of concern for adults or children. Dermal exposures were not considered 
in the risk assessment because a toxicological endpoint was not established. 
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c. Determination of Safety to Infants and Children 

EPA has determined that the currently regis tered uses of alkylbenzene sulfonates, with 
changes as specified in this document, meet the safety standards under the FQPA amendments to 
section 408(b)(2)(C) of the FFDCA, that there is a reasonable certainty of no harm for infan ts 
and children. The safety determination for infants and children considers factors of the toxic ity, 
use practices, and environmental behavior noted above for the general population, but also takes 
into account the possibility of increased susceptibility to the toxic effects of alkylbenzene 
sulfonates residues in this population subgroup. 

No Special FQPA Safety Factor is necessary to protect the safety of infants a nd children. 
In  determining whether or not infants and children are particularly susceptible to toxic effects 
from al kylbenzene sulfonates residues, the Agency considered the completeness of the data base 
for developmental and reproductive effects, the nature of the effects observed, and other 
information.  The FQPA Safety Factor has been removed (i.e., reduced to 1X) for alkylben zene 
sulfonates based on: (1) there is no concern for developmental neurotoxicity resulting from 
exposure to alkylbenzene sulfonates because there is no evidence alkylbenzene sulfonates will 
induce neurotoxic effects; (2) there is no quantitative or qualitative evidence of increased 
susceptibility to the fetus following in utero exposure in the prenatal developmental toxicity 
studies or to the offspring when adults are exposed in the two-generation reproductive study; and 
(3) the risk assessment does not underestimate the potential exposure for infants and childre n. 

d. Endocrine Disruptor Effects 

EPA is required under the FFDCA, as amended by FQPA, to develop a screening 
program to determine w hether certain substances (including all pesticide active and other 
ingredients) “may have an effect in humans that is similar to an effect produced by a naturally 
occurring estrogen, or other endocrine effects as the Administrator may designate.”  Following 
recommendations of its Endocrine Disruptor Screening and Testing Advisory Committee 
(EDSTAC), EPA determined that there was a scientific basis for including, as part of the 
program, the androgen and thyroid hormone systems, in addition to the estrogen hormone 
system.  EPA also adopted EDSTAC’s recommendation that EPA include evaluations of 
potential effects in wildlife. For pesticides, EPA will use FIFRA and, to the extent that effects in 
wildlife may help determine whether a substance may have an effect in humans, FFDCA 
authority to require the wildlife evaluations.  As the science develops and resources allow, 
screening of additional hormone systems may be added to the Endocrine Disruptor Screening 
Program (EDSP). 

When the appropriate screening and/or testing protocols being considered under the 
EDSP have been developed, alkylbenzene sulfonates may be subject to additional screening 
and/or testing to better characterize effects related to endocrine disruption.   
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e. Cumulative Risks

Risks summarized in this document are those  that result only from the use of 
alkylbenzene sulfonates.  The Food Quality Protection Act (FQPA) requires that the Agency 
consider “available information” concern ing the cumulative effects of a particular pesticide’s 
residues and “other substances that have a common mechanism of toxicity.”  The reason for 
consideration of other substances is due to the possibility that low-level exposures to multiple 
chemical substances that cause a common toxic effect by a common toxic mechanism could lead 
to the same adverse health effect as would a higher level of exposure to any of the substances 
individually. Unlike other pesticides for which EPA has followed a cumulative risk approach 
based on a common mechanism of toxicity, EPA has not made a common mechanism of toxicity 
finding for alkylbenzene sulfonates. For information regarding EPA’s efforts to determine 
which chemicals have a common mechanism of toxicity and to evaluate the cumulative effect s of 
such chemicals, see the policy statements released by EPA’s Office of Pesticide Programs 
concerning common mechanism determinations and procedures for cumulating effects from 
substances found to have a common mechanism on EPA’s website at 
http://www.epa.gov/pesticides/cumulative/. 

2. Tolerance Summary 

Active Ingredient Uses 

Exemptions from the requirement of a tolerance for the active food-contact sanitizer uses 
of these ingredients have been established in the 40 CFR 180.940(b) and (c). 

Table 14. Tolerance Exemptions for Food Contact Sanitizer Uses (Active Uses) 

Tolerance 
Exemption 
Expression/ 

Chemical Name 

CAS No. PC 
Code 

40 CFR 
Citation 

Use Pattern (Pesticidal) 

Benzenesulfonic 
acid, dodecyl-

27176-87-0 098002 180.940 (b) food contact sanitizing solutions for dairy proce 
equipment, and food processing equipment and 

utensils; end use concentration not to exceed 5.5 ppm 

NOTE: The Agency will be proposing a change to 
CFR 180.940(b) to make the end use concentratio 

not to exceed 400 ppm. 

ssing 

40 
n 

180.940 (c) 
food contact sanitizing solutions for food processi 
equipment and utensils; end use concentration not to 

exceed 400 ppm 

ng 

enzenesulfonic B 
acid dodecyl-, 

um salt sodi 

25155-30-0 079010 180.940 (c) food contact sanitizing solutions for food processing 
equipment and utensils; end use concentration not to 

exceed 430 ppm 
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Dodecylbenzenesulfonic acid (27176-87-0) and sodium dodecylbenzene sulfonate 
(25155-30-0) have uses in food-contact surface sanitizing solutions with tolerance exemptions a s 
specified in 40 CFR 180.940 (b) and (c), and summarized in Table 14.  Residues for these 
compounds are exempt from the requirement of a tolerance when used in accordance with good 
manufacturing practice as ingredients in an antimicrobial pesticide formulation, provided that the 
substance is applied on a semi-permanent or permanent food-contact surface (other than being 
applied on food packaging) with adequate draining before contact with food.  Both 
dodecylbenzene sulfonic acid, and sodium dodec ylbenzene sulfonate have limitations for the 
ready-to-use end-use concentration not to exceed 400 ppm and 430 ppm, respectively for food 
processing equipment and utensils.  However, dodecylbenzene sulfonic acid has a much lower 
limitation of 5.5 ppm for use on dairy processing equipment.  The Agency estimates that the 43 0 
ppm limitation for the sodium salt is equivalent to approximately 400 ppm of the free acid form. 
The Agency will be proposing a change to the 40 CFR 180.940(b) to establish a maximum of 
400 ppm for the end-use concentration of dodecylbenzenesulfonic acid, rather than the current 
limitation of 5.5 ppm.  As previously stated, the Agency used the FDA milk truck model to 
estimate residues in milk that could result from the use of alkylbenzene sulfonates in the food 
processing equipment.  The Agency assessed the maximum application rate of 400 ppm fo r 
dodecylbenzene sulfonates (as listed on the labels), although the current tolerance exemption has 
a limitation of 5.5 ppm for dairy processing equipment.  This assessment indicated that risks are 
not of concern for all subpopulations. 

Inert Ingredient Uses 

Included in this document is the reassessment of the alkylbenzene sulfonates when used 
as an inert ingredient in pesticidal products.  As noted previously, some of the inert functi ons of 
alkylbenzene sulfonates in the registered products are listed as solvent, surfactant, dispersant, 
detergent, or wetting agent. Some of these products are designated for use in agricultural 
settings (i.e., pre- and post-harvest and when applied to animals), where there is a potentia l for 
dietary exposure. The alkylbenzene sulfonates assessed in this document are constituents of a 
larger group of compounds that have a tolerance exemption as an inert ingredient in 40 CFR 
180.910 and 180.930. As shown in Table 15, the tolerance exemption is listed as Alkyl ( C8
C24) benzenesulfonic acid and its ammonium, calcium, magnesium, potassium, sodium and zinc 
salts. 
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e 15. Tolerance Exemptions for Inert UseTabl 

Tolerance Exemption 
Expression 

40 CFR 
Citation 

Use Pattern 

Alkyl (C8-C24) benzenesulfonic 
acid and its ammonium, calcium, 
magnesium, potassium , sodium 
and zinc salts 

180.910 (a) Surfactants, related adjuvants of surfactants 

180.930 (a) Surfactants, emulsifier, related adjuvan 
surfactants 

ts of 

(a)	 Residues listed in 40 CFR §180.910 are exempted from the requirement of a tolerance when used as i nert 
ingredients in pesticidal formulations when applied to growing crops or to raw agricultural commodities 
after harvest (i.e., pre- and post-harvest).  Residues listed in 40 CFR §180.930 are exempted from the 
requirement of a tolerance when used as inert ingredients in pesticidal formulations when applied to 
animals only. 

D. 	Regulatory Rationale 

The Agency has determine d that alkylbenzene sulfonates are eligible for reregistration 
provided that additional required data confirm this decision.  

1. Human Health Risk Management 

a. Dietary (Food) Risk Mitigation 

The chronic dietary exposure estimates for both the active and inert ingredient uses are   
below the Agency’s level of concern for all age groups. Therefore, no mitigation measures are 
necessary at this time. 

b. Drinking Water Risk Mitigation 

The chronic drinking water exposure estimates for the inert ingredient uses are below the 
Agency’s level of concern. Significant drinking w ter exposure is not expected to result froma 
the active ing redient uses of alkylbenzene sulfonates.  Therefore, no mitigation measures are 
necessary at this time.  

c. Residential Risk Mitigation 

Residential risk estimates for the uses of alkylbenzene su lfonates as inert ingr edients are 
below the Agency’s level of concern.  Therefore, n o  mitigation measures are needed at this time 
for these uses, as none present a risk of concern. 
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d. Occupational Risk Mitigation 

i. Handler Risk Mitigation 

The calculated short and intermediate-term inhalation MOEs are greater than 100, and 
therefore, are not of concern with the exception of the following scenarios: 

•	 Short-Term and Intermediate-Term inhalation exposure from cleaning hard s urfaces via 
wiping in the food handling category, inhalation MOE = 93. 

•	 Short-Term and Intermediate-Term inhalation exposure from cleaning indoor hard 
surfaces via wiping and then following with sanitizing via immersion/flooding in the foo d 
handling premises category, inhalation MOE = 93. 

•	 Short-Term and Intermediate-Term inhalation exposure from cleaning indoor hard 
surfaces via wiping and then following with sanitizing via low pressure spray in the foo d 
handling premises category, inhalation MOE  = 90. 

•	 Short-Term and Intermediate-Term inhalation exposure from cleaning indoor hard 
surfaces via sponge/mesh/wiping and then sanitizing via immersion/flooding in the foo d 
handling premises category, inhalation MOE = 90. 

Due to the conservative nature of the assessment, risk estimates making a lot of 
assumptions, and the MOEs being so c lose to the target, the Agency does not have a risk concern 
for these scenarios. 

ii. Post-Application Risk Mitigation 

At this time, EPA does not foresee post-application exposures for the occupational uses 
of alkylbenzene sulfonates; therefore, no mitigation measures are necessary. 

2. 	Environmental Risk Management 

The Agency considers the uses of alkylbenzene sulfonates assessed in this RED to be 
unlikely to result in any appreciable exposure to terrestrial or aquatic organisms.  Therefore, no 
risk mitigation measures are required. 

3. 	Listed Species Considerations 

a. The Endangered Species Act 

Section 7 of the Endangered Species Act, 16 U.S.C. Section 1536(a)(2), requires all 
fe deral agencies to consult with the National Marine Fisheries Service (NMFS) for marine and 
anadromous listed species, or the United States Fish and Wildlife Services (FWS) for listed 
wildlife and freshwater organisms, if they are proposing an "action" that may affect listed species 
or their designated habitat. Each federal agency is required under the Act to insure that any 
action they authorize, fund, or carry out is not likely to jeopardize the continued existence of a 
listed species or result in the destruction or adverse modification of designated critical habitat.  
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To jeopardize the continu ed existence of a listed species means "to engage i n an action that 
reasonably would be expected, directly or indirectly, to reduce appreciably the likelihood of both 
the survival and recovery of a listed species in the wild by reducing the reproduction, numbers, 
or distribution of the species." 50 C.F.R. § 402.02. 

To facilitate compliance with the requirements of the Endangered Species Act subsection 
(a)(2) the Environmental Protectio n Ag ency, Office of  Pesticide Programs has established 
procedures to evaluate whether a proposed registration action may directly or indirectly reduce 
appreciably the likelihood of both the survival and recovery of a listed species in the wild by 
reducing the reproduction, numbe rs, or distribution of any listed species (U.S. EPA 2004).  After 
the Agency’s screening-level risk assessment is performed, if any of the Agency’s Listed Species 
LOC Criteria are exceeded for either direct or indirect effects, a determination is made to identify 
if any listed or candidate species may co-occur in the area of the proposed pesticide use.  If 
determined that listed or candidate species may be present in the proposed use areas, further 
biological assessment is undertaken.  The extent to which listed species may be at risk then 
determines the need  for the development of a more comprehensive consultation package as 
required by the Endangered Species Act. 

For certain use categories, the Agency assumes there will be minimal environmental 
exposure, and only a minimal toxicity data set is required (Overview of the Ecological Risk 
Assessment Process in the Office of Pesticide Programs U.S. Environmental Protection Agency - 
Endangered and Threatened Species Effects Determinations, 1/23/04, Appendix A, Section IIB, 
pg.81).   Chemicals in these categories therefore d o not undergo a full screening-level risk 
assessment, and are considered to fall under a “no effect” determ ination. Due to the low 
likelihood of exposure and low toxicity of alkylbenzene sulfonates, the Agency exp ects no 
effects to listed species or critical habitat and therefore makes a "No Effect" determination for 
this chemical.  

b. General Risk Mitigation 

Alkylbenzene sulfonates end-use products (EPs) may also contain other registered 
pesticides. Although the Agency is not proposing any mitigation measures for products 
containing alkylbenzene sulfonates specific to federally listed species, the Agency needs to 
address potential risks from other end-use products.  Therefore, users should adopt all listed 
species risk mitigation measures for all active ingredients in the product.  If a product contains 
multiple active ingredie nts with conflicting listed species risk mitigation measures, the more 
stringent measure(s) should be adopted. 
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V. What Registrants Need to Do 

The Agency has determined that alky lbenzene sulfonates are eligible for reregistration 
provided that additional data that the Agency intends to require confirm this decision.  The 
additional data requirements that the Agency intends to obtain will include, among other things , 
submission of the following: 

For d en -use products containing the active ingredient alkylbenzene sulfonates, the registrants 
need to submit the following items as there are no registered technical manufacturers:   

Within  90 days from receipt of the generic data call-in (DCI): 

1. completed response forms to the generic DCI (i.e., DCI response form and 
requirements status and registrant’s response form); and  

2. submit any time extension and/or waiver requests with a full written justification. 

Within the time limit specified in the generic DCI: 

1. cite any existing generic data which address data requirements or submit new generic 
data responding to the DCI. 

Please contact Adam Heyward at (703) 308-6422 with  questions regarding generic reregistration. 


By US mail:      By express or courier service:

Document Processing Desk Document Processing Desk  

Adam Heyward     Adam Heyward 

Office of Pesticide Programs (7510P) Office of Pesticide Programs (7510P)

U.S. Environmental Protection Agency U.S. Environmental Protection Agency 
1200 Pennsylvania Ave., NW Room S-4900, One Potomac Yard 
Washington, DC 20460-0001 2777 South Crystal Drive 

 Arlington, VA 22202 
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For end-use products containing the active ingredient alkylbenzene sulfonates, the registrants 
need to submit the following items for each product: 

Within 90 days from the receipt of the product-s pecific data call-in (PDCI): 

1. completed response forms to the PDCI (i.e., PDCI response form and requirements 
status and registrant’s response form); and 

2. submit any time extension or waiver requests with a full written justification. 

Within eight months from the receipt of the PDCI: 

1. two copies of the confidential statement of formula (EPA Form 8570-4); 

2. a completed original application for reregistration (EPA Form 8570-1).  Indicate on 
the form that it is an “application for reregistration”; 

3. five copies of the draft label incorporating all label amendments outlined in Table 13 
of this document; 

4. a completed form certifying compliance with data compensation requirements (EPA 
Form 8570-34); 

5. if applicable, a completed form certifying compliance with cost share offer 
requirements (EPA Form 8570-32); and  

6. the product-specific data responding to the PDCI. 

Please contact Adam Heyward  at (703) 308-6422 with questions regarding product 
reregistration and/or the PDCI.  All materials submitted in response to the PDCI should be 
addressed as follows: 

By US mail:      By express or courier service:

Document Processing Desk Document Processing Desk  

Adam Heyward     Adam Heyward 

Office of Pesticide Programs (7510P) Office of Pesticide Programs (7510P)

U.S. Environmental Protection Agency U.S. Environmental Protection Agency 
1200 Pennsylvania Ave., NW Room S-4900, One Potomac Yard 
Washington, DC 20460-0001 2777 South Crystal Drive 
       Arlington, VA 22202 
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A. Manufacturing Use Products 

There are no currently registered alkylbenzene sulfonates manufacturing-use products. 
However, additional generic data requirements have been identified. 

1. Additional Generic Data Requirements 

The generic database supporting the reregistration of alkylbenzene sulfonates has been 
reviewed and determined to be substantially complete. However, the following additiona l data 
requirements have been identified by the Agency as confirmatory data requirements. A generic 
data call-will be issued at a later date. 

The risk assessment noted deficiencies in the surrogate inhalation exposure dat a available 
from th e Chemical Manufacturers Association (CMA) data base. Therefore, the Agency is 
requiring confirmatory data to support the uses assessed with the CMA exposure data within this 
risk assessment. The risk assessment also noted that many of the use parameters (e.g., amoun t 
handled and duration of use) were based on professional judgments. Therefore, descriptions of 
human activities associated with the uses assessed are required as confirmatory. A 90-day nose-
only rat inhalation study using DDBSA (Guideline 870.3465) is required due to limitations with 
the monkey inhalation study, which used 13% LAS, in addition to the presence of enzyme. 

Table 16. Confirmatory Data Requirements for Reregistration 

Guideline Study Name New OPPTS 
Guideline No. 

Old Guideline No. 

90-Day Inhalation – Rat 870.3465 82-4 

Indoor Inhalation Exposure and Applicator 
Exposure Monitoring Data Reporting 

875.1400 and 
875.1600 

234 and 236  

Descriptions of Human Activity  875.2800 133-1 
Product Use Information 875.1700/2700 N/A 

2. Labeling for Technical and Manufacturing Use Products 

There are no registered technical or manufacturing use products. 

B. End-Use Products 

1. Additional Product-Specific Data Requirements 

Section 4(g)(2)(B) of FIFRA calls for the Agency to obtain any needed product-specific 
data regarding the pesticide after a determination of eligibility has been made.  The registrant 
must review previous data submissions to ensure that they meet current EPA acceptance criteria 
and if not, commit to conduct new studies.  If a registrant believes that previously submitted data 
meet current testing standards, then the study MRID numbers should be cited according to the 
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instructions in the Requirement Status and Registrants Response Form provided for each 
product. 

A product-specific data call-in, outlining data requirements, will be sent to  registrants at a 
later date. Possible efficacy studies that the Agency may call-in are listed in Table 17 below.  
The PDCI will be based upon current efficacy-related requirements for antimicrobial pesticide 
products, claims, or patterns of use.  A summary of these requirements can be found on the 
Agency’s Antimicrobials Science Policy website at 
http://www.epa.gov/oppad001/sciencepolicy.htm. 

Table 17. Efficacy Data Requirements for Product Reregistration 
Claim Use Pattern Guideline Study Name New OPPTS 

No. 
Guideline 

Old Guideline No. 

Sanit izer 

residual) 

(non-food contact 
surfaces – non-

Sanitizer Test for Hard Inanimate 
Non—food contact surfaces 

810.2100(l) 91-2(j) 

Sanit izer 

surfaces (non 

previously cleaned 
food-contact 

residual) 

Sanitizers Method 
AOAC Germicidal and Detergent 

810.2100 
(m)(2) 91-2 (l)(2) 

Disinfe ctant rinal 
surfaces 

Toilet bowl, u AOAC Use Dilution Test (hard 
water and organic soil)  

AOAC Germicidal Spray Test 

Or 

Or 

AOAC Hard Surface Carrier Test 
(distilled water only) 

91-7 (a) (1) 810.2600 (b) (1) 

Virucidal 
Claim in 

Conjunction 
with 

Disinfectant 
Claim 

Any 
site/applicatio n 

AOAC Hard Surface Carrier Test 
distilled ly) 

Or 

Virucidal Activity Method used in 
conjunction with modifications of: 

(  water on 

icidal Spray T AOAC Germ est 

810.2100(g) 91-2(f) 

Fungicidal 
Claim 

Any 
site/application 

AO n  T 

AO ar ce r Test 

AC Fu gicidal est or 

AOAC Germicidal Spray Products 
Test 

AC H d Surfa Carrie 
(distilled water only) 

Or 

810.2100(f) 91-2(e) 
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2. Labeling for End-Use Products that Contain Alkylbenzene Sulfonates as an Inert 
Ingredient 

All products that contain alkylbenzene sulfonates as an inert in gredient and make a 
sanitization claim must contain an active ingredient that is a sanitizer.  If a product containing 
alkylbenzene sulfonates as an inert ingredient makes a sanitization claim and does not contain an 
active ingredient that is a sanitizer, the sanitization claim will have to be removed from the label.  
If the registrant wishes to keep the sanitization claim, alkylbenzene sulfonates will need to be 
listed as an active ingredient rather than an inert ingredient.  All relevant data will need to be 
submitted and reviewed in order to make this change. 
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VI. APPENDICES 
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Appendix A. Table of Use Patterns for Alkylbenzene Sulfonates 

PC Code 079010 

Use Site Formulation/ EPA 
Reg No. 

Method of 
Application 

Application Rate/ No. of 
applications1 

Use Limitations 

Food handling/ storage establishments premises and equipment 

Eating Establishments & 
Equipment (utensils, 
cutting boards, counter 
tops, sinks, etc.), Food 
handling areas 

Soluble 
Concentrate 
1020-13 

Brush or 
Spray 

2 oz / gallon of water Prepare fresh solutions daily 

Soluble 
Concentrate 
71094-1 

Immersion, 
flooding or 
spraying 

1%(one pouch/ 8 gallons) 
to 2%(one pouch/ 4 
gallons) 

One minute contact time 

None Stated 

Ready to Use 
71094-2 

Dairy and Food 
Processing Plants & 
Equipment, Food Contact 

Soluble 
Concentrate 
1020-13 

Brush or 
Spray 

2 oz / gallon of water Prepare fresh solutions daily 

Soluble 
Concentrate 
71094-1 

Immersion, 
flooding or 
spraying 

1%(one pouch/ 8 gallons) 
to 2%(one pouch/ 4 
gallons) 

One minute contact time 

None Stated 

Ready to Use 
71094-2 

Fruit and Vegetable 
Rinses 

Soluble 
Concentrate 
71094-1 

Immersion, 
gentle hand 
scrub 

1%(one pouch/ 8 gallons) 
to 2%(one pouch/ 4 
gallons) 

2 to 5 minute wash 

water 
Prepare cleaning solution with potable 

Ready to Use 
71094-2 

Soft Ice Cream, Juice and 
Vending Machines 

Soluble 
Concentrate 
71094-1 

Circulate in 
system 

5 to 10 minute circulation 
to clean 
2 to 5 minute circulation 

Maintain sa  of 2 .8; 
discard sani visi irty 

a 

nitizer solution pH 
tizer if it becomes 

or its pH increases/ solution m 

.2-2 
bly d 

y not be 
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Use Site Formulation/ EPA 
Reg No. 

Method of 
Application

Application Rate/ No. of 
applications1

Use Limitations 

s

use.

Ready to Use 
71094-2 

to sanitize reused for sanitizing 

1 Application rate is given in terms of end-use product, not active ingredient. 

Appendix A. Table of Use Patterns for Alkylbenzene Sulfonates 

PC Codes 098002 and 190116  

Use Site Formulation/ 
EPA Reg No. 

Method of 
Application

Application Rate/ No. of 
applications2

Use Limitation

Agricultural premises and equipment 
Soluble 
Concentrate
833-75 
875-85 
875-184 
1270-254 
4959-29 
9152-18 
64328-1 
74210-1 

Immersion, 
brush, spray, 
flushing or 
circulation 

To clean: 1 oz. to 1.5-5 
gallons of water 
To sanitize:  1 oz. to 1-6 
gallons of water.  1-5 
minute contact time. (200-
400ppm)

1:30 to 1:40 dilution for 
foam cleaning and de-
scaling 

Dairy Farm milking 
machines, milk handling 
equipment and facilities 

Soluble 
Concentrate
875-185 

Immersion, 
brush, spray, 
flushing or 
circulation To sanitize:  1:200 dilution, 

ten minute contact time 

Pre-clean and pre-soak prior to
For cleaning follow with a potable water 
rinse. 
For sanitization, wash pre-cleaned surfaces 
with approved alkaline cleaner and potable 
water rinse before use. 
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Use Site Formulation/ 
EPA Reg No. 

Method of 
Application

Appl

Food handling/stor

Concentrate
150-61

brus
flus

833-75 
875-85 

circulation gallon
mi

875-184
1270-254 
1677-169
2686-10
9152-18 

919713-29
64328-1 
65001-1 
71695-1
74210-1 

spray,
ng or

gal
To

ns of water
nitize: 1 oz. to 1-6

water. 1-5

pm)

Diary/Cheese process

f
s

 cleaning and de-
ng

ipment 

Diary/Cheese processing
plant equipment 

Soluble 
rConcent

875-185 

ersion, 
, spray,
ing or
lation To sanitize:  1:200 dilution, 

nute contact tim

Pr

i

Fo low with a potable

ter rinse before use.

-clean and pr

w
w er rinse before use.

Soluble 
Concentrate
9152-18 

ersion, 
brush, spray, 
flushing or 

T

l

nitize: 1 oz. to two
gallons of water, five 

nute contact tim

Ice Cream processing 
plant equ

Soluble 
Concentrate
74210-1 

rsion, 
, spray,

flushing or 

T nitize: 1 – 2 oz per
10 gallons of water, two 

te contact time. 

For sanitization, wash pre-cleaned surfaces 

ication Rate/ No. of 
applications2

Use Limitations 

age establishments premises and equipment 
Soluble Immersion, 

h,
hi

To clean:  1 oz. to 1.5-5 
lo
sa

s of
nute contact time. (200-

400p

1:30 to 1:40 dilution for 
oam
cali

ing
plant equ

ate
Imm
brush
flush
circu

ten m e 

Pre-clean and pre-soak prior to use.   
r cleaning fol water

rinse. 
For sanitization, wash pre-cleaned surfaces 
with approved alkaline cleaner and potable 
wa

e e-soak prior to use.
For cleaning follow with a potable water 
rinse. 
For sanitization, wash pre-cleaned surfaces 

ith approved alkaline cleaner and potable
at

Imm

circu ation 

o sa

mi e. 
ipment 

Imme
brush

o sa

minu

with approved alkaline cleaner and potable 
water rinse before use. 
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Use Site Formulation/ 
EPA Reg No.

M
Ap

od of
ication

A lication Rate/ No. of 
applications2

se Limitations 

ation 
Soluble 

ateConcentr
1270-254 

To sanitize:  1 oz. to 6 For sanitization, wash pre-cleaned surfaces 

s
Soluble 
Concentrate

Immersion, 
brush, spray, 

To sanitize: 1
10 gallons of water, two 

Soluble 
Concentrate

Immersion, 
brush, spray, 

To cle

833-
875-184 
1270-254 
4959-29 
64328-1 

minute contact time. (200-
400ppm)

1:30 to 1:40 dilution for
foam cleaning and de-
scaling 

Soluble 
Concentrate
875-185

Immersion, 
brush, spray, 
flushing or 
circulation To sanitize: 1:200 dilutio

ten minute contact time 

with approved alkaline cleaner and potable 

Eating establishments 
quipment, glassware and e

utensils 

Soluble 
Concentr
150-61 
833-75 
875-85 
Soluble 

ateConcentr
875-184 

Immersion,
brush, spray
flushing or 

minute contact time. (200
400ppm)
To clean: 1 oz. to 1.5-5
gallons of water 
To sanitize: 1 oz. to 1-6

Pre-clean and pre-soak prior to use.   

eth
pl

pp U

circul
Circulation, 
flushing gallons of water, one 

minute contact time. 

Egg processing and 
packing equipment and 
urfaces

74210-1 flushing or 
circulation 

– 2 oz per

minute contact time. 

with approved alkaline cleaner and potable 
water rinse before use. 
NOTE:  EPA Reg. No. 74210-1 has shell egg 
grading and egg products on its label but no 
specific directions for how to use the product 
on the site. 

75 flushing or 
circulation 

an: 1 oz. to 1.5-5
gallons of water 
To sanitize:  1 oz. to 1-6 
gallons of water.  1-5 

n,

Pre-clean and pre-soak prior to use.   
For cleaning follow with a potable water 
rinse. 
For sanitization, wash pre-cleaned surfaces 

water rinse before use. 

Food processing 
equipment and surfaces 

Food processing 
equipment and surfaces 

ate

1270-254 

Immersion, 
brush, spray, 
flushing or 
circulation 

,

To clean: 1 oz. to 1.5-5 
gallons of water 
To sanitize:  1 oz. to 1-6 
gallons of water.  1-5 

-

For cleaning follow with a potable water 
rinse. 
For sanitization, wash pre-cleaned surfaces 
with approved alkaline cleaner and potable 
water rinse before use. 
Pre-clean and pre-soak prior to use.   
For cleaning follow with a potable water 
rinse. 
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Use Site Formulation/ 
EPA Reg No. 

Method of 
Application

Application Rate/ No. of 
applications2

Use Limitations 

1677-169 circulation gallo
2686-10
4959-29 
7546-4 
9152-18
19713-2
64328-1 
65001-1 
71695-1 

s of water. 1-
minute contact time. (200
400ppm)

Soluble 
Concentrate
875-185 

with approved alkaline cleaner and po
water rinse before use. 

Soluble 
ateConcentr

833-75 

64328-1
74210-1 

Immersion, 
brush, spray,
flushing or 
circulation 

To clean: 1 oz. to 1.5-5
gallons of water
To sanitize:  1 oz. to 1-6 
gallons of water.  1-5 
minute contact time. (200-

Meat and poultry
processing plants 

Soluble
Concentr
875-185 

Immersion,
brush, spray,
flushing or 
circulation 

1:30 to 1:40 dilution for 
foam cleaning and de-
scaling 

Pre-clean and pre-soak prior to use.   
For cleaning follow with a potable water 
rinse. 
For sanitization, wash pre-cleaned surfaces 
with approved alkaline cleaner and potable 
water rinse before use. 

99

n 5
-

1:30 to 1:40 dilution for 
foam cleaning and de-
scaling 

Immersion, 
brush, spray, 
flushing or 
circulation 

To sanitize:  1:200 dilution, 
ten minute contact time 

For sanitization, wash pre-cleaned surfaces 
table

875-184 
1270-254 
4959-29 400ppm)

ate
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Use Site Formulation/ 
EPA Reg No. 

Method of 
Application

Application Rate/ No. of 
applications2

Use Limitations 

To sanitize:  1:200 dilution, 
ten minute contact time

Soluble 
ratConcent

150-61 
833-75 
875-184 
9152-18
19713-299 
64328-1
65001-1 
71695-1 
74210-1 

Immersion, 
brush, spray,
flushing or 
circulation 

To clean: 1 oz. to 1.5-
gallons of water 
To sanitize:  1 oz. to 1-6 
gallons of water. 1-5
minute contact time
400ppm)

Pre-clean and pre-soak prior to use.
For cleaning follow with a potable water 
rinse. 
For sanitization, wash pre-cleaned surfaces 
with approved alkaline cleaner and potable
water rinse before use 

1:30 to 1:40 dilution for 
foam cleaning and de-
scaling 

Carbonated beverage an

Soluble 
Concentrate
875-185 

Immersion, 
brush, spray, 
flushing or 
circulation To sanitize:  1:200 dilution, 

ten minute contact time 

Wineries, carbonated 
everage and breweryb

p
s

Soluble 
trateConcen

1270-25

Immersion, 
brush, spray,
flushing or 
irculation c

To clean: 1 oz. to 1.5-5
gallons of water 
To sanitize: 1 oz. to 1-6
gallons of water.  1-5 
minute contact time. (200-
400ppm)

Pre-clean and pre-soak prior to use.   
For cleaning follow with a potable water
rinse. 
For sanitization, wash pre-cleaned surfaces 
with approved alkaline cleaner and potable
water rinse before use 

e
5

. (200-

d
brewery processing 
equipment and surfaces 

rocessing equipment and 
urfaces

4
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Use Site Formulation/ 
EPA Reg No. 

Method of 
Application

Application Rate/ No. of 
applications2

Use Limitations 

Soluble 
atConcentr

1270-254

Immersion,
brush, spray, 

To sanitize: 1 oz. to 6
gallons of water, one 
minute contact time. 

For sanitization, wash pre-cleaned surfaces 
with approved alkaline cleaner and potable 
water rinse before use. 

Soluble 
Concentrate
71695-1 

Ready to Use: Add 1 oz.
toilet bowl, ten minute
contact time. 

Soluble 
Concentrate/

UseReady to
3625-279 

Mop, brush
sponge 

Concent
gallon of water, ten minute 
contact time. 

Concentr
65001-1 

sponge 
1 oz. per 5 gallons of wa

terms of e product, no ive ingredient.

Seafood processing plants 
e

flushing or 
circulation 

Fruit and vegetable rinses 1 oz. per 5 gallons of 
water.  Rinse with potable 
water after the wash cycle.  

Use a test kit to assure proper concentration 
of product in the wash water.  At no time 
should the concentration of product exceed 2 
oz. per 5 gallons of water. 

Residential and public access premises 
toor

rate: 1 oz. per

Toilets, Porcelain Urinals 
and Shower Stalls 

Soluble 
ate

Mop, brush or ter

2 Application rate is given in nd-use t act
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ent premises
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equipment 
nd equipment tutional and i

ublic acce

(9) Antifouling
(10) Wood pres
(11) Swimming poo
(1

ngs
ves
s

c  files, this column list the 

Appendix B contains listing of data requirements whic n for active ingredients within case #4006 
(alkylbenzene sulfonates) covered by this RED.  It contains generic data requirements that apply to alkylbenzene sulfonates in all 

qu for whi for ance

ed i owing fo

 1. Data Require umn 1). The data requir
The reference numbers acco ch test refer to the tes ols set in the Pesticide 
available from the National technical Information Service, 5285 Port Royal Road, Springfield, VA 22161 (703) 487-4650. 

 2. Use Pattern ( . This column indicates the use patterns for which the data requirements apply.  The following 
letter designations are used for the given use patterns.   

(1) Agricultural prem es and equipment
(2) Food handling/ storage establishm and
(3) Commercial, insti ndu a
(4) Residential and p ss prem
(5) Medical premises and equipment 
(6) Human water systems 
(7) Materials preservatives 
(8) Industrial processes and water systems 

coati
ervati

l
2) Aquatic areas

3. Bibliographic Citation (Column 5).  If the Agency has a ceptable data in its identify number 
of each study.  This normally is the Master Record Identification (MRID) number, but may be a “GS” number if no MRID number 
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has been assigned.  Refer to the Bibliography c y. appendix for a omplete citation of the stud
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DATA REQUIREMENT CIT

Guideline Gui PatternNumber Number 

PRODUCT CHEMISTRY

830.1600 61-2a Starting Materials an

830.1650 

830.1670 61-2b Formation of Impurities 1,2,3 42439801  

830.1700 62-1 Preliminary Analysis 1,2,3 42439801 

830.1750 62-2 Certification of Limits 1,2,3 43729701; 43741101; 43752001;
43750401; 43748801; 43761801 

00 62-3    Analytical Meth

02 63-2 Color 

03 63-3 Physical State

304 63-4 Odor

00 63-5 Me

20 63-6 Boiling Point 

00 63-7

40 63-8
60

830.7370 63-10 Dissociation Constant in Water 1,2,3 00161997; 00161996  

ATION(S)

New Old
Study Title Use deline MRID Number

830.1550 61-1 Product Identity and Composition 1,2,3 42439801  

830.1620 
d Manufacturing Process 1,2,3 42439801  

830.18 od 1,2,3 42439802  

830.63 1,2,3 00161997 

830.63 1,2,3 43656401 

830.6 1,2,3 43656401 

830.72 lting Point 1,2,3  00161997  

830.72 1,2,3 Not required

830.73 Density 1,2,3 43656401 

830.78
830.78

Solubility 1,2,3 00161997 

830.7950 63-9 Vapor Pressure Waived  
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DATA REQUIREMENT CITATION(S)

New 
Guideline 
Number 

Old 
Guideline 
Number 

Study Title Use 
Pattern MRID Number

830.7550 
830.7560 
830.7570 

63-11 Partition Coefficient (Octanol/Water) Waived  

830.7000 63-12 pH 1,2,3 00161997 

830.6313 63-13 Stability 1,2,3 43656402; 43656403; 43656401; 
43787401  

830.6314 63-14 Oxidizing/Reducing Action Not required  

830.6315 63-15 Flammability Not required

830.6316 63-16 Explodability Not required  

830.6317 63-17 Storage Stability 1,2,3 41221301  

830.7100 63-18 Viscosity Not required  

830.6319 63-19    Miscibility Not required  

830.6320 63-20 Corrosion Characteristics  Not required 

830.6321 63-21 Dielectric breakdown voltage Not required  

ECOLOGICAL EFFECTS

850.2100 71-1 Avian Acute Oral Toxicity Test 1,2,3 41143901 

850.2200 71-2 Avian Dietary Toxicity Not required 

850.1075 72-1 Acute Freshwater Fish (rainbow trout or bluegill 
sunfish) 

1,2,3 44260002, 44260009 
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DATA REQUIREMENT CITATION(S)

New 
Guideline 
Number 

Old 
Guideline 
Number 

Study Title Use 
Pattern MRID Number

vertebrate (daphnia magna) 

TOXICOLOGY

870.1100 

870.1200 

870.1300 81-3 Acute Inhalation – Rat 1,2,3 Open literat

870.2400 81-4 Primary Eye Irritation – Rabbit 1,2,3 43498405 

870.2500 81-5 Primary Dermal Irritatio 1,2,3 40359306 

870.2600 81-6 Dermal Sensitizatio Open literature

82-1a 90-Da 1,2,3 43498412;

literature 870.3100 

82-1b 90-Da Not require

870.3200 82-2 21/28-Day Der 1,2,3 43498411; O

870.3250 82-3 90-day Derma Not required;

870.3465 82-4 90-Day I 1,2,3 Data gap 

870.3700a Developm 1,2,3 Open litera

870.3700 83-3b Teratogenicity – Rabbit 43498426 

850.1010 72-2 Acute Freshwater In 1,2,3 47025025 

81-1 Acute Oral – Rat 1,2,3 43498402; 43498408; 43498430 

81-2 Acute Dermal – Rabbit 1,2,3 94032006 

ure

n – Rabbit 

n 1,2,3 

y Feeding-Rodent 43498402; 43498409;
43498413 & 43511401; open 

y Feeding-Non-Rodent d

mal Toxicity – Rat pen literature

l Toxicity – Rodent Reserved

nhalation – Rat

ental Toxicity – rodent ture; 43498423; 
43498424; 43498425; 43498426; 
43511403

1,2,3 
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870.3800 83-4 Reproduction and Fertility Effects - 2
Repro 

1 43498416

870.4100 
83-1b Chr Not require

83-2a Oncogeni 1,2,3 43498421; 43498422; 43498419; 
43498420;
literature 

83-2b Oncogenicity Waived 

870.4300 83-5 Combined Chr Not required

870.5100 Bacterial reverse 1,2,3 Open literat

870.5300 In Vitro m 1 Open literatur

870.5265 84-2a Gene Mutat 1 43498428 

870.5385 84-2b Structural Chromosome Ab 1 43498429; 43
literature 

870.5395 Mammalian erythrocyte mi Open literature 

84-4 Other genotoxic effects 1,2,3 43498429 

870.7485 85-1 General Metabolism 43498431; 43
literature 

Dermal Abs

DATA REQUIREMENT CITATION(S)

New 
Guideline 
Number 

Old 
Guideline 
Number 

Study Title Use 
Pattern MRID Number

Generation ,2,3 ; Open literature

83-1a Chronic Feeding Toxicity – Rodent 1,2,3 43498416; Open literature 

onic Feeding Toxicity - Non-Rodent (dog) d

city – Rat
43498416; Open

870.4200 

– Mouse

onic Toxicity/Carcinogenicity  

mutation test ure; 43498429  

ammalian cell gene mutation test ,2,3 e; 43498427 

ion – ames ,2,3

erration ,2,3 498428; Open

cronucleus test 1,2,3 

870.5450 Rodent dominant lethal assay 1,2,3 Open literature

1,2,3 498410; Open

870.7600 85-2 orption 1,2,3 42565201; 43498407  
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tivity

875.1200 
875.1600 

233 Dermal Indoor Ex 1,2,3 Waived 

875.1400 
875.1600 

234 Inhalation Indoor Expos 1,2,3 Data gap 

875.1700 
875.2700 

Product Use Information 1,2,3 Data gap 

E

Hydrolysis Open literature 

DATA REQUIREMENT CITATION(S)

New 
Guideline 
Number 

Old 
Guideline 
Number 

Study Title Use 
Pattern MRID Number

OCCUPATIONAL/RESIDENTIAL EXPOSURE

875.2800 133-1 Description of Human Ac 1,2,3 Data gap 

posure

ure

NVIRONMENTAL FATE

835.2120 161-1 1,2,3 
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Appendix C.  Technical Support Documents 

Additio doc ntation in support of this
located in Room A, and is 
open Monday through Friday, excluding Federal holidays, from 8:30 a.m. to 4:00 p.m. 

The do ini y co  the April 19, 2006 prelim ar ess
related supporting science docum sessment 
and revised the risk assessm orti
assessment will be pos

All docum nts, in hard copy for
downloaded or viewed via the Internet at the following site: 

http://www.regulations.gov 

These documents include: 

• Alkylbenzene Sulfonates Preliminary Risk Assessment; Notice of Availability, 4/19/06. 

Preliminary Risk Assessm ting Science Documents (RED Supporting 
Documents):

• Alkylbenzene Sulfonates (ABS) Prelim ent
Eligibility Decision (RED) Document. C C  079 , 1 6 and 098002.  Case No. 
4006.  DP Barcode: D323972 

• Occupational and Residential Exposure Asse ent f lk e Sulfonates for the 
Reregistration Eligibility Decision Docum
23.  D327732

• Residential Exposure Inert Assessment of Al
Eligibility Decis ent (RED).   T. Milano/C. W lls

• Environm ent of Alkylbe
Eligibility Docum

• Product Chem
Sodium m.   March 2006.  D323976.  

• Ecological Hazard and Environmental Risk Assessment of Alkylbenzene Sulfonates for 
the Registration Eligibility Document (RED).  R. Petrie.  January 2006. D323970. 

• Dietary Exposure Assessments for the Reregistration Eligibility Decision.  R. Quick.  
March 23, 2006.  D327731.

• Toxicology Disciplinary Chapter for the Reregist ligibility D RE
Document, A.Assaad/W.Dyksra/L.Scarano, March 23, 2006. D327886. 

• Inert Ingredient Dietary Risk Assessment for Linear Alkyl Benzenesulfonate.  K. Leifer.  
            March 2 2006. 24036 
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Revised Risk Assessment and Revised Supporting Science Documents (RED Supporting 
Documents):

• Alkylbenzene Sulfonates (ABS) Revised Risk Assessment for the Reregistration 
Eligibility Decision (RED) Document.  PC Code: 079010, 190116 and 098002.  Case No. 
4006.  DP Barcode: D330338 

• Occupational and Residential Exposure Asses
Reregistration Eligibility Decision Document (RED) (Active Uses).   T. Milano.  July 6, 
2006.  D330329

• Residential Exposure Inert Assessment of Alkylbenzene Sulfonates for the Reregistration 
Eligibility Decis (RED).   T. Milano/C. Walls, July 6, 2006.  D330330

• Product Chemistry Science Chapter f r Benzene Sulfonic Acid, C10-C16 Derivatives and 
Sodium Salt.  A. N. Shamim.  July 11, 2006.  D330332.  

• Ecological Hazard and Environmental Risk Assessment of Alkylbenzene Sulfonates for 
the Registra ity um (RED).  R. Petrie.  July 12, 2006. D330326. 

• Toxicology  C er he Reregistration Eligibility Decision (RED) 
Document, A.Assaad/W.Dyksra/L.Scarano, July 6, 2006. D330328. 

• Environmental Fate Assessment of Alkylbenzene Sulfonates for the Registration 
Eligibility Document (RED). T. Milano.  July 6, 2006. D323968. 
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 of the Data Base Supporting the 
eregistration Decision (Bibliography) 

RID  41143901 - Lloyd, D.; Grimes, J.; Jaber, M.  (1989) Nacconol 90G:  An Acute Oral 
-

oxicity Tests of Selected 
ffice of Toxic Substances (OTS) Chemicals.  US EPA Environmental Research Laboratory. 
79p.  

RID 43377801 - Physical/Chemical Properties Data on DDBSA and its Salts by John  
ational Corp., Study ID#: DDBS/63-13/Supplemental 

RID 43498403 Coate et al. (1978) Respiratory Toxicity of Enzyme Detergent Dust.  Toxicol. 

ulfonate 
us Monkeys II.  The Disposition of C14-LAS After Oral or Subcutaneous 

dministration.  Toxicology, 11: 5-17. 

MRID 43498413 Heywood et al. (1978) Toxicology Studies of Linear Alkyl Sulfonate (LAS) in 

Appl. P

Reprod

kylb

RID 

25-29.  (HERA) 

Appendix D. Citations Considered to be Part
R

MRID Studies 

M
Toxicity Study with the Bobwhite:  Final Report:  Wildlife International Ltd.  Project No. 257
101.  Unpublished study prepared by Wildlife International Ltd.  26p. 

MRID 42439803 - Bollman, M.A. et. al.  (1990) Report on the Algal T
O
1

M
Todhunter, 1995. SRS Intern

M
Appl. Pharmacol., 45: 477-496. 

MRID 43498410 Creswell et al. (1978) Toxicology Studies of Linear Alkylbenzene S
(LAS) in Rhes
A

Rhesus Monkeys I. Simultaneous Oral and Subcutaneous Administration for 28 Days. Toxicol. 
harmacol. 11: 245-250.  (HERA) 

MRID  43498416 Buehler, E., Newmann, E., and King, W.  (1971) Two Year Feeding and 
uction Study in Rats with Linear Alkylbenzene Sulfonate (LAS). Tox. Appl. Pharm. 18: 

83-91.  (HERA) 

MRID  43498419 Takahasi et al. (1970) Effect of 4-Nitroquinoline-1-Oxide with 
Al enzenesulfonate on Gastric Carcinogenesis in Rats.  GANN: 61, 27-33. 

M  43498420 Takahasi et al. (1969) Effect of Alkylbenzenesulfonate as a Vehicle for 4-
Nitroquinoline-1-Oxide on Gastric Carcinogenesis in Rats.  GANN: 8, 241-261. 

MRID 43498424  Nomura, T et al. (1980) The Synthetic Surfactants AS and LAS Interrupt
Pregnancy in Mice.  Life Sciences, 26: 49-54.  (HERA) 

MRID 43498425  Nomura, T. et al. (1987) Killing of Preimplantation Mouse Embryos by AS 
and LAS. Mutation Research 190: 
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nts, 
ology 3: 91-106. 

MRID 43498428 J. Hope (1977) Absence of Chromosome Damage in the Bone Marrow of Rats 

MRID 43498429 Inoue et al. (1980)  Studies of In Vitro Cell Transformation and Mutagenicity 

Benzen

MRID 
n, 

eat B

odec : SRS International  
orp. Lab ID# DD13SA JV/g63.13 

MRID  44260002 - McKim, J. M.; Arthur, J.W.; Thorslund, T.W.  (1975) Toxicity of Linear 
Alkylate Sulfonate Detergent to Larvae of Four Species of Freshwater Fish.  USEPA, Nat. Water 
Qual. Lab., Duluth, MN. Bulletin of Environmental Contamination and Toxicology.  Vol 14 (1) 
pg. 1-7. 

MRID  44260009 - Calamari, D.; Marchetti, R.  (1973)  The Toxicity of Mixtures of Metals and 
Surfactants to Rainbow Trout (Salmo gairdneri rich.) Water Research.  Vol. 7(10) pg. 1453-
1464. 

MRID  47025025 - Maki, A.W.; Bishop, W.E.  (1979)  Acute Toxicity Studies of Surfactants to 
Daphnia magna and Daphnia pulex.  Archives of Environmental Contamination and Toxicology.  
Vol. 8, p. 599-612.  Sponsored by The Proctor and Gamble Company USA, Ivorydale Technical 
Ctr., Cincinnati, OH.   

Open Literature 

Barid, Colin.  Environmental Chemistry, 2

MRID  43498426 Palmer et al. (1975) Assessment of the Teratogenic Potential of Surfacta
(Part I), Toxic

MRID 43498427 K. Inoue et al (1980) Food Cosmetic Toxicol. 18:289-296 

Fed Detergent Actives for 90 Days.  Mutation Research, 56: 47-50. 

by Surfactants and other Compounds, Food. Cosmet. Toxicol 18: 289-296.  (HERA) 

MRID 43498431 W. Michael (1968) Metabolism of Linear Alkylate Sulfonate and Alkyl 
e Sulfonate. Toxicol. Appl. Pharmacol. 12: 473-485. 

 43511403 Palmer, et al. (1975) Assessment of the Teratogenic Potential of Surfactants, 
(Part III) - Dermal Application of LAS and Soap.  Huntingdon Research Centre, Huntingdo
Gr ritain.  Study No. DDBSA JV-RP4-029.  Toxicology 4: 171-181. 

MRID 436564001 - Product Chemistry Data in support of Registration of Sodium
ylbenzenesulfonic Acid by John Todhunter and Kelly White, 1995 D

C

nd Edition.  W.H. Freeman and Company: New York, 
2003. 

Cavalli, L., et. al. (1993). “LAS Removal and Biodegradation in a Wastewater Treatment Plant.” 
Environmental Toxicology and Chemistry. Vol. 12. pp 1777-1788.  
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  Evaluation 
ar Alkylbenzene Sulfonate In Outdoor Experimental 

treams.  Environmental Toxicology and Chemistry. Vol. 12(10):  1763-1775.  Symposium on 
heir Environmental Safety, 11th Annual Meeting, Society of Environmental 

oxicology and Chemistry, Arlington, VA, Nov. 11-15, 1990. 

cobsen, Anne Marie, Gerda Krog Mortensen, and Hans Christian Bruun Hansen. (2004). 
-

Kuhnt, Gerald. (1993).  “Behavior and Fate of Surfactants in Soil.” Environmental Toxicology 

ewis, M.A., C.A. Pittinger, D.H. Davidson and C.J. Ritchie.  1993. In Situ Response of Natural 

ental 

s, J 

oneyama et al.  (1978) Effects of LAS on Incorporation of Acetate-1-14C in Liver Lipids in 

ebsites: 

Fairchild, J. F., F. J. Dwyer, T. W. La Point, S. A. Burch, and C. G. Ingersoll.  1993.
of a Laboratory-Generated NOEC For Line
S
Surfactants and T
T

Ikawa et al., (1980) Ann. Rep. Tokyo Metrop. Res. Lab. Public Health.  29(2):  51-54(Z).  1978
(in Japanese, see WHO, 1996 and HERA, 2004). 

Ito, et al. (1978) Acute, Subacute, and Chronic Toxicity of Magnesium LAS (LAS-Mg).  J. Med.
Soc. Toho Univ. 25: 850-875. 

Ja
“Degradation and Mobility of Linear Alkylbenzene Sulfonate and Nonylphenol in Sludge
Amended Soil.” Journal of Environmental Quality. Vol 33. pp. 232-240. 

and Chemistry. Vol. 12. pp 1813-1820.  

L
Periphyton To An Anionic Surfactant And An Environmental Risk Assessment For Phytotoxic 
Effects.  Environmental Toxicology and Chemistry. Vol. 12(10):  1803-1812.  Symposium on 
Surfactants and Their Environmental Safety, 11th Annual Meeting, Society of Environm
Toxicology and Chemistry, Arlington, VA, Nov. 11-15, 1990. 

Mathur et al. (1992) Effect of Dermal Exposure to LAS Detergent and HCH Pesticide in Guinea 
Pigs: Biochemical and Histopathologic Changes in Liver and Kidney. J Toxicol Cutan Ocular 
Toxicol, 11(1): 3-13. (WHO 1996) 

Yoneyama & Hiraga (1977) Effect of Linear Alkylbenzene Sulfonate on Serum Lipid in Rat
Ann Rep Tokyo Metrop Res Lab, Public Health 28(2): 109-111.  (HERA) 

Y
Rats.  J Ann Rep Tokyo Metrop Res Lab Public Health, 29 (2): 55-57. 

W

http://chem.sis.nlm.nih.gov/chemidplus/jsp/ChemFull

“International Programme on Chemical Safety, Environmental Health Criteria 169, Linear 
Alkylbenzene Sulfonates and Related Compounds.” World Health Organization. Geneva, 1996 
http://inchem.org/documents/ehc/ehc/ehc169.htm.  
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r 
lated Compounds. (EHC 169, available at 

ttp://www.inchem.org/documents/ehc/ehc/ehc169.htm

World Health Organization (WHO).  1996. Environmental Health Criteria Document for Linea
Alkylbenzene Sulfonates and Re
h

M

DEEM-FCID™ Program and Consumption Information  - Version 2
W

The Estimation Programs Interface (EPI) Suite.  Windows based suite of physical/che
p
Prevention, Pesticides, and Toxic Substances (OPPTS) and Syracuse Research Institute (S
http://www.epa.gov/opptintr/exposure/docs/EPISuitedl.htm

Linear Alkyl Benzenesulfonate Modeling Input Parameters for FIRST and GENEEC 

PiRat: http://www.epa.gov/opptintr/exposure/docs/pirat.htm

Human and Environmental Risk Assessment (HERA).  2004.  LAS – Linear Alkylb
Sulphonates (CAS No. 68411-30-3)

U
Pesticide Handler Exposure Database Version 1.1.   Washington, DC:  U.S. Environmental 
Protection Agency. 

USEPA. 
A
Fairfax.

 ) 

odels and Internal Documents: 

.1, Exponent, Inc., 
ashington, DC 

mical 
roperties and environmental estimation models developed by the US EPA’s Office of 

RC).  

enzene 

SEPA. 1998. PHED Surrogate Exposure Guide. Estimates of Worker Exposure from the 

 1999.  Evaluation of Chemical Manufacturers Association Antimicrobial Exposure 
ssessment Study (CMA).  Memorandum from Siroos Mostaghimi, Ph.D., USEPA, to Julie 
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Appendix E. Generic Data Call-In 

The Agency intends to issue a Generic Data Call-In at a later date.  See Chapter V of the 
Alkylbenzene Sulfonates RED for a list of studies that the Agency plans to require.   
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In at a later date.

Appendix F. Product Specific Data Call-In 

The Agency intends to issue a Product Specific Data Call-
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zene Sulfonates Products for Meeting Acute Toxicity 
ata Requirements for Reregistration 

Appendix G.  Batching of Alkylben
D

The Agency will complete the batching at a later date.  
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e Data Call-In Appendix H.  List of All Registrants Sent th

A list of registrants sent the data call-in will be posted at a later date.  
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esticide Registration Forms are available at the following EPA internet site: 

Appendix I.   List of Available Related Documents and Electronically Available Forms 

P
http://www.epa.gov/opprd001/forms/ . 

Pesticide Registration Forms (These forms are in PDF format and require the Acrobat reader)  

Instructions 

1. Print out and complete the forms.  (Note: Form numbers that are bolded can be 
filled out on your computer then printed.) 

2. The completed form(s) should be submitted in hardcopy in accord with the 
existing policy.   

3. Mail the forms, along with any additional documents necessary to comply with 
EPA regulations covering your request, to the address below for the Document 
Processing Desk. 

DO NOT fax or e-mail any form containing ‘Confidential Business Information’ or 
‘Sensitive Information.’ 

If you have any problems accessing these forms, please contact Nicole Williams at (703) 308-
5551 or by e-mail at williams.nicole@epamail.epa.gov. 

The following Agency Pesticide Registration Forms are currently available via the 
internet at the following locations: 
8570-1  Application for Pesticide Registration/Amendment http://www.epa.gov/opprd001/forms/8570-1.pdf
8570-4 Confidential Statement of Formula http://www.epa.gov/opprd001/forms/8570-4.pdf
8570-5 Notice of Supplemental Registration of Distribution of

a Registered Pesticide Product  
http://www.epa.gov/opprd001/forms/8570-5.pdf

8570-17  Application for an Experimental Use Permit http://www.epa.gov/opprd001/forms/8570-17.pdf
8570-25  Application for/Notification of State Registration of a 

Pesticide To Meet a Special Local Need
http://www.epa.gov/opprd001/forms/8570-25.pdf

8570-27  Formulator’s Exemption Statement http://www.epa.gov/opprd001/forms/8570-27.pdf
8570-28  Certification of Compliance with Data Gap Procedures http://www.epa.gov/opprd001/forms/8570-28.pdf

8570-30  Pesticide Registration Maintenance Fee Filing  http://www.epa.gov/opprd001/forms/8570-30.pdf
8570-32  Certification of Attempt to Enter into an Agreement 

with other Registrants for Development of Data
http://www.epa.gov/opprd001/forms/8570-32.pdf

8570-34  Certification with Respect to Citations of Data (in PR 
Notice 98-5) 

http://www.epa.gov/opppmsd1/PR_Notices/pr98-
5.pdf

8570-35 Data Matrix  (in PR Notice 98-5) http://www.epa.gov/opppmsd1/PR_Notices/pr98-
5.pdf
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Notice 98-1) 
ww.epa.gov/opppmsd1/PR_Notices/pr98-8570-36 Summary of the Physical/Chemical Properties  (in PR http://w

8570-37  Self-Certification Statement for the Physical/Chemical 
Properties  (in PR Notice 98-1) 

http://www.epa.g
1.pdf

1.pdf
ov/opppmsd1/PR_Notices/pr98-

Pesticide Registration Kit
www.epa.gov/pesticides/registrationkit/. 

Dear Registrant: 

For your convenience, we have assembled an online registration kit that contains the 
following pertinent forms and information needed to register a pesticide product with the U.S.  
Environmental Protection Agency’s Office of Pesticide Programs (OPP): 

1. The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and the Federal 
Food, Drug and Cosmetic Act (FFDCA) as Amended by the Food Quality 
Protection Act (FQPA) of 1996.   

2. Pesticide Registration (PR) Notices  

  a. 83-3 Label Improvement Program—Storage and Disposal Statements  

b. 84-1 Clarification of Label Improvement Program  

c. 86-5 Standard Format for Data Submitted under FIFRA  

d. 87-1 Label Improvement Program for Pesticides Applied through 
Irrigation Systems (Chemigation)  

e. 87-6 Inert Ingredients in Pesticide Products Policy Statement  

f. 90-1 Inert Ingredients in Pesticide Products; Revised Policy Statement  

g. 95-2 Notifications, Non-notifications, and Minor Formulation 
Amendments

h. 98-1 Self Certification of Product Chemistry Data with Attachments  (This 
document is in PDF format and requires the Acrobat reader.)  

Other PR Notices can be found at http://www.epa.gov/opppmsd1/PR_Notices. 

3. Pesticide Product Registration Application Forms (These forms are in PDF format 
and will require the Acrobat reader.)

a. EPA Form No.  8570-1, Application for Pesticide 
Registration/Amendment  
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ment  

d. EPA Form No.  8570-34, Certification with Respect to Citations of Data  

e. EPA Form No.  8570-35, Data Matrix  

4. General Pesticide Information (Some of these forms are in PDF format and will 

a. Registration Division Personnel Contact List 

es and Pollution Prevention Division (BPPD) Contacts 

952, Pesticide Registration Procedures; Pesticide Data 
Requirements (PDF format) 

CFR Part 156, Labeling Requirements for Pesticides and Devices (PDF
format)  

nts for Registration (PDF format)  

27, 

B ion for registratio
a

s’ Web S

2 ation on Applying for Registration of Pesticides in 
221811, availab

tion S

The telephone number for NTIS is (703) 605-6000.  Please note that EPA is currently in 
 reflect the change

from the passage of the FQPA and the reorganization of the Office of Pesticide Programs.  We 
anticipate that this publication will become available during the Fall of 1998.   

b. EPA Form No.  8570-4, Confidential Statement of Formula  

c. EPA Form No.  8570-27, Formulator’s Exemption State

require the Acrobat reader.)  

b. Biopesticid

 c. Antimicrobials Division Organizational Structure/Contact List  

d. 53 F.R.  15

e.   40 

f.   40 CFR Part 158, Data Requireme

g.   50 F.R.  48833, Disclosure of Reviews of Pesticide Data (November 
1985)  

efore submitting your applicat n, you may wish to consult some
addition l sources of information.  These include:  

1. The Office of Pesticide Program ite  

. The booklet “General Inform
the United States”, PB92- le through the National Technical 
Information Service (NTIS) at the following address:  

National Technical Informa ervice (NTIS) 
 5285 Port Royal Road 
 Springfield, VA 22161 

the process of updating this booklet to s in the registration program resulting 
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3 ational Pesticide Information Retrieval System (NPIRS) of Purdue 

 fee for subscription custom searches.  You can contact 
ne at (765) 494-6614 or through their Web site.   

4. The National Pesticide Telecommunications Network (NPTN) can provide 
ormation on active ingredients, uses, toxicology, and chemistry of pesticides.  

You can contact NPTN by telephone at (800) 858-7378 or through their Web site: 

istration or amended 
egistration, experimental use permit, or amendment to a petition if the applicant or petitioner 

enclose ith h
following entr

   Date of receipt 

  Product Manager assignment 

Other identifying information may be included by the applicant to link the 
cknow edgme l stamp the date of 
eceipt and provide the EPA identifying File Symbol or petition number for the new submission.  
he ide tifyin mb rning an 
pplication for registration, experimental use permit, or tolerance petition. 

To assist us in urin ed and 
assigned to your comp nyms, common and trade names, 
company experimental codes, and other names which identify the chemical (including “blind” 

ities).  
umber if one has been assigned.

. The N
University’s Center for Environmental an
service does charge a

d Regulatory Information Systems.  This 
s and 

NPIRS by telepho

inf

ace.orst.edu/info/nptn. 

The Agency will return a notice of receipt of an application for reg
r

s w is  submission a stamped, self-addressed postcard.  The postcard must contain the 
ies to be completed by OPP:  

   EPA identifying number 

a l nt of receipt to the specific application submitted.  EPA wil
r
T n g nu er should be used whenever you contact the Agency conce
a

 ens g that all data you have submitted for the chemical are properly cod
any, please include a list of all syno

codes used when a sample was submitted for testing by commercial or academic facil
Please provide a CAS n


